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This document is the 5th of 12 Parts of the official triennial compilation and publication of the adoptions, amendments and 
repeal of administrative regulations to Cal{/c)l'I1ia Code Title 24, also referred to as the CalUhrnia Building 
Standards Code. Part 5 is known as the Ca/~f(Jl'nia Code and incorporates, by adoption, the 2012 edition of the 
UI1(form Plumbing Code of the Intemational Association of Plumbing and Mechanical Officials with the California amend
ments. 

The Cal{j(Jrnia Building Standards Code is published in its entirety every three years by order of thc California legislature, 
with supplements published in years. The California legislature authority to various State '",,"nr"?>" 

boards, commissions and depaltments to ereate building regulations to the State's statutes. These building 
tions or standards, have the same force of law, and take effect 180 days after their publication unless otherwise stipulated. The 
Caltfornia Buildillg Standards Code applies to occupancies in the State of California as annotated. 

and county may establish more restrictive building standards reasonably necessary because of local 
climatic, or topographical conditions. Findings of the local condition(s) and the adopted local building standard(s) 
must be filed with the California Building Standards Commission to become etfeetive and may not be effective sooner than 
the effective date of this edition of Calif()rnia Building Standards Code. Local building standards that were adopted and applic
able to previous editions of the Cal{/ornia Building Standards Code do not apply to this edition without appropriate adoption 
and the required filing. 

To familiarize yourself with the format of this code, it is suggested that users review the following contents: 

o How To Model Code Language From California Amendments; and 

o Matrix Adoption Tables 

Should you find publication (e.g., typographical) errors or inconsistencies in this code or wish to offer comments toward 
improving its format, please address your comments to: 

California Ill..,U ....... ;;;. Standards Commission 

2525 Natomas Park Drive, Suite 130 

Sacramento, CA 95833-2936 

Phone: (916) 263-0916 

FAX: (916) 263-0959 

Web www.bsc.ea.gov 
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California Code of Regulations Title 24 
California Agency Information Contact List 

Board of State alld Community Corrections 
(916) 44S-S073 

Local Adult Jail Standards 
Local Juvenile Facility Standards 

California Buildillg Standards Commission 
............................................. (916) 263-09/6 

California Energy Commissioll 
www.energy.ca.gov ............. El1ergy Hotline (800) 772-3300 

Building Efficiency Standards 
Appliance Efficiency Standards 

Compliance Alal1uallForms 

California State Lands COlllmission 
.............................................. (S62) 499-63/2 
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California State Library 
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Department of COllsumer Affairs: 
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Daily Standards (916) 654-0773 
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Permanent Structures in A1obi!ehome & 
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(916) 445-3338 
FacfOly-Buift HOllsing, i\4anulaclured Housing & 

Commercial /\4odular 

lvfobi/ehome Permits & Inspections' 
Northern Region (9/6) 255-250/ 
Southern Region (951) 782-4420 

(916) 445-9471 
Employee Housing Stal1dards 

Department of' Public Health 
li,lvvv.dph.ca.gov ......................................... .... (916) 449-566/ 
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Structural S{~lety 

Public Schools Standards 
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Not Adopted by The State of California 

The advantages of a unitcmn plumbing code adopted by various local jurisdictions has been recognized. Disorder in the 
industry as a result of widely plumbing practices and the use of many different, often conflicting, plumbing codes 
by local jurisdictions influenced the Western Plumbing Officials Association (now the International Association of Plumbing 
and Mechanical Officials [IAPMOJ) to form a committee of plumbing inspectors, master and journeyman plumbers, and sani
tary and mechanical engineers, assisted by publie utility companies and the plumbing industry to create a basic plumbing 
docllment for use. Thc product of this cffort, the first edition of the Un(form Plumbing Code'"; (UPC") was officially 
adopted by IAPMO in 1945. The widespread use of this code over the past five decades by jurisdictions throughout the United 
States and internationally is testament to its merit. 

With the publication of the 2003 Edition of the UIl(form Plumbing Coder, another signifieant milestone was reached. For the 
first time in the history of the United States, a plumbing code was developed through a true consensLls process. The 2012 
edition rcpresents the most current approachcs in the plumbing field and is the fourth edition developed under the ANSI 
consensus process. Contributions to the content of the code were made by every segment of the built industry, including such 
diverse interests as consumers, enforcing authorities, installers/maintainers, insurance, labor, manufacturers, research/stan
dards/testing laboratories, special experts, and users. 

The UPC is designed to provide consumers with safe and sanitary plumbing systems while, at the same time, allowing lati
tude for innovation and new technologies. The public at large is eneouraged and invited to participate in fAPMO's open 
eonsensus code development process. This code is updated every three years. A code development timeline and other relevant 
info1ll1ation is available at IAPMO's website at www.iapmo.org. 

The Ulldorm CodeR is dedicated to all those who, in working to achieve "the ultimate plumbing code," have 
unselfishly devoted their time, effort, and personal funds to create and maintain this, the finest plumbing code in existence 
today. 

The 20 J 2 Un{f'orm Plumbing Codel' is supported by the American Society of Sanitary Engineering (ASSE), the Mechanical 
Contractors Association of America (MCAA), the Plumbing-Heating-Cooling Contractors National Association (PHCC-NA), 
the United Association (UA), and the vVorld Plumbing Council (WPC). The presence of these logos, while suppOJi, 
does not imply any ownership of the eopyright to the upe, which is held exclusively by IAPMO. Further, the of these 
associations indicates the support of IAPMO's open, consensus process being used to develop IAPMO's codes and standards. 

The addresses of the organizations are as follows: 

ASSE - 901 Canterbury Road, Suite A co OH 44145-7201 .. (440) 835-3040 

MCAA - 1385 Piccard Drive" Rockville, MD 20850 .. (301) 869-5800 

PHCC-NA - PO Box 6808 .. Falls Church, VA 22046" (800) 533-7694 

UA Three Park Place" Annapolis, MO 21401 "(410) 269-2000 

WPC World Plumbing Council Secretariat - P.O. Box 810 .. Lafayette, TN 47902 USA 
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TO DISTINGUISH LANGUAGE 
CALIFORNIA AMENDMENTS 

To distinguish between model code language and incorporated California Amendments, 
inc1uding exc1usive California standards, Califonlia anlendments will appear in italics. 

Synlbols in the Inargins indicate the status of code changes as follows: 

This sYlnbol identifies which State agency(s) by its "acronym" that has amended a section 
of the Inodel code. For a cOlnplete listing of State agency acronyms, see the Application 
Section within Chapter 1, Division 1. 

This synlbol indicates that a change has been nlade to a California anlendment. 

This symbol indicates that a section, paragraph, or table has been revised or relocated 
within IAPMO ITIode1 code language. 

This sYlnbol indicates deletion of California language. 

This sYlnbol indicates where an entire section, paragraph, or table has been deleted frOln 
IAPMO Inodel code language. 
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RELATED PUBLICATIONS AND SERVICES 
The Documents Listed are N ot hy this Reference Adopted by The State of California. 

[APMO provides a variety of other products which are useful for inspectors, building official s, architects, engineers, 

manufacturers, contractors, plumbers, and apprentices. 

IAPMO Headquarters Directory 

4755 East Philadelphia Street, Ontario, California 91 761-2816 

Publication Order Desk Phone: 800-85-JAPMO 

Publication Toll Free Fax : 877-85-CODES 

E-mail : publications@ iaplllo.org 

Website: www.iapmo.org 

Free Code Question: 800-201-0335 

Uniform Plumbing Code - 2012 Edition: 

The Uniform Plumbing Code is the most widely adopted plumbing code in the world . The 2012 edition contains complete 
"turnkey" requirements for the installation and maintenance of plumbing systems, all in one easy to use book. 

Uniform Plumbing Code Illustrated Training Manual: 

The UPC Illustrated Training Manual is an excellent reference for anyone involved in the plumbing industry. It contains an 
extensive definitions section and several hundred comprehensive technical diagrams and illustrations. It serves as a textbook, 
and it also is useful as a valuable tool for explaining the intent and use of the Code. 

Uniform Plumbing Code Study Guide: 

This book is the perfect complement to the UPC Illustrated Training Manual. Alone, it constitutes a complete self-study course 
for learning the UPe. It has hundreds of questions, general practice exams, and plumbing math, pipe sizing exercises and 
fitting identification. A big help in getting you ready for a certification exam! 

Uniform Plumbing Code Answers & Analysis Manual: 

This increasing popular manual is the result of ongoing work by IAPMO's Answers & Analysis Committee. Updated annu
ally, it contains hundreds of questions and answers. Many of these questions arise in the daily administration of the code. 

Guide to Important Code Questions to the Uniform Plumbing Code: 

An excellent reference for leaming and understanding plumbing code changes and identifies code changes between editions. 
It is a useful tool for preparing code change proposals. 

Uniform Mechanical Code - 2012 Edition: 

The Uniform Mechanical Code contains complete requirements for the installation and maintenance of heating, ventilating, 
cooking and refrigeration systems. 

Uniform Mechanical Code Illustrated Training Manua): 

Contains technical diagrams and illustrations that demonstrate the intent and use of the UMe. A great reference for everyone 
involved in Mechanical HVACR design and installation. 

Uniform Mechanical Code Study Guide: 

The Study Guide is a complete self-study course for leaming the UMe. A big help in getting ready for a certification exam! 
This book is the perfect complement to the UMC Illustrated Training Manual. 
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Uniform Mechanical Code Answer & Analysis Manual: 

This increasing popular manual is the result of ongoing work by IAPMO's Answers & Analysis Committee. 1t contains 
hundreds of questions and answers that encompass three editions of the UMC. Many of these questions arise in the daily 
administration of the code. 

Guide to Important Code Questions to the Uniform Mechanical Code: 

An excellent reference for learning and understanding mechanical code changes and identifies code changes between editions. 
It is a useful tool for prepar1ng code change proposals. 

Uniform Swimming Pool, Spa, and Hot Tub Code - 2012 Edition: 

The Unifol111 Swimming Pool, Spa and Hot Tub Code contains complete and cun-ent requirements for the erection, installa
tion, alteration, repair, relocation, replacement, addition to and use or maintenance of these systems. 

Uniform Solar Energy Code - 2012 Edition: 

The Uniform Solar Code is a unique document that provides a complete set of regulations and guidelines that cover 
both plumbing and mechanical systems in one "turnkey" package. The codc is ideal for use by inspectors, jurisdictions and thc 
installation industry. 

Drain Waste and Vent Calculator: 

A slide-rulc style calculator provides quick and simple access to the fixture unit and sizing tables of Chapter 7 of the UPC. 

Water Sizing CalcuJator: 

Sizing watcr systems becomes a much simpler task with the use of this handy slide-lUle style calculator. 

Natural Gas Pipe Sizing Calculator: 

This Natural Gas Pipe Sizing Calculator is presented in an easy to use and read slide-rule format. Designed for systems with 
a supply pressure of six to eight inches of water column, all pipe capacities are given in cubic feet per hour. 

Trailer Standards: 

IAPMO has dcveloped a number of standards for specialty products used in manufactured homes and recreational vehicles. 
These standards are available individually, or they may be purchased as a set. 

Directory of Listed Plumbing .Products: 

The IAPMO Listing Program was primarily created to benefit the building and plumbing officials that the products installed 
meet the appropriate standards and code. For a product to continue to be listed, unannounced inspections of the manufacturing 
facilities verify continued compliance. This directory contains information on several thousand IAPMO-listed plumbing prod
ucts and is updated annually. 

Education and Training Seminars: 

lAPMO specializes in conducting training and education, including fulfilling continuing education requirements, on the UPC 
and UMC as well as all of the most commonly utilized codes in the ConstlUetion Trades. Special seminars on industry or code 
subjects are expeditiously created and delivered upon request. Please call to obtain the seminar schedule or to arrange for a 
custom special seminar. 

Backtlow Prevention Institute - IAP1\'10 

The IAPMO Bacldlow Prevention rnstitute provides professional education and training for the control of hazards to our water 
supply and is dedicated to water-system safety worldwide. The Institute provides training in backflow prevention and cross
connection control. This program includes backflow preventers, testers, repairers, and cross-connection control surveyors. 
Each of these courses provides compl iance certification to American National Standards Institute standards. 
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Backflow Prevention Reference 1\1al1ual: 

This unique 300-page manual contains full-color illustrations and sections relating to real-world installations, backtlow 
prevention, testing cross-connection control, repair and inspections. The manual is an excellent textbook and a reference the 
inspectors in every jurisdiction should have access too. It is also an important resource for system designers, urban planners 
and utility companies - professionals on both sides of the water meter. 

Drinking 'Vater & Backflow Prevention Magazine: 

A monthly subscription to Drinking Water & Backflow Prevention Magazine provides current and valuable infonnation 
regarding this critical public health topic. Subjects range from actual incident reporting, application of the newest technology, 
and general interest articles including fire systems, irrigation systems, and security as well as installation, inspection and repair 
tips. 

BackflowPrevention Tech-\Vheel: 

Find quick answers to your backt10w questions! The Backt10w Tech-Wheel contains a wealth of information in a graphic, 
quick reference format. One side delivers solutions to device application questions; the other a troubleshooting guide otTering 
solutions to backflow problems. 

ANSI Z 124 Standards: 

These standards are written to specifically address a variety of plastic plumbing fixtures and components. They are available 
individually, or may be grouped for quantity discounts. 

IAPMO InstaHation Standards: 

IAPMO standards committees have formulated installation standards for a wide variety of commonly used plumbing materials 
and systems. The IAPMO installation standards are included after the text of the Uniform Plumbing Code, or can be purchased 
separately. 

Material and Property Standards: 

IAPMO does not generally develop material and prope11y standards, but when a need exists thc Association will take a lead
ership role by filling the void. They are available, are subject to amendments and are withdrawn when recognized consensus 
standards are formulated. 

OFFICIAL lVlagazine: 

IAPMO's bimonthly publication features informative articles related to Plumbing and Mechanical HVACR installations, award 
winning general interest features, technical columns and industry updates. Subscriptions are available and all IAPMO members 
receive a free copy of every issue! 

Nlembership in IAPMO: 

IAPMO membership is open to all interested persons. Membership categories include Student, Individual, Senior, 
Organizational and Governmental. Member benefits include discounted prices on IAPMO publications, a subscription to 
Official magazine, and numerous educational and training opportunities. 

HO\V TO CONTACT IAPl\lO 
lVlailing Address: 4755 East Philadelphia Street, Ontario, California 91761-2816 

l\lain Number: 909-472-4100 • Publication Orders: 800-85-IAPMO .. Publication Fax: 877-85-CODES 

'Vebsite: www.iapmo.org " Office Hours: Monday - Friday, 8am 5pm Paciflc Timc 
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Format of the Matrix Adoption Tables 

The matrix adoption tables, examples of which follow, are non-regulatory aids intended to show the user which state agencies 
have adopted and/or amended given sections of model code. An agency's statutory authority for certain occupancies or 
building applications determines which chaptcr or section may be adopted, repealed, amended or added. See Chapter 1, 
Division I, Sections 1.2.0 through 1.14.0, for agency authority, building application and enforcement responsibilities. 

The side headings identify the scope of the state agencies' adoption as fol1ows: 

Adopt the entire lJ PC chapter without state amendments. 

If there is an "X" under a particular state agency's acronym in this row, it means that particular state agency has adopted the 
entire model code chapter without any state amendments. 

Example: 

CALIFORNIA PLUMBING CODE - MATRIX ADOPTION TABLE 

CHAPTER 1 - ADMINISTRATION 
(Matrix Adoption Tables are non-regulatory, intended only as an aid to the user. See Chapter 1 for state agency authority and building application.) 

Adopting 

Adopt Entire Chapter as amended 

(amended sections listed below) 

Adopt only those sections that are 

listed below 

Chapter/Section 

BSC SFM 

x 

HCD DSA OSHPD 
SL SLC 

AC SS SS/CC 1 

s 

Adopt the entire lJ PC chapter as amended, state-amended sections are listed below: 
If there is an "X" under a particular state agency's acronym in this row, it means that a particular state agency has adopted the 
entire model code chapter, with state amendments. 

Each state-amended section that the agency has added to that particular chapter is listed. There will be an "X" in the column, 
by that particular section, under the agency's acronym, as well as an "X" by each section that the agency has adopted. 

Example: 
CALIFORNIA PLUMBING CODE - MATRIX ADOPTION TABLE 

CHAPTER 1 • ADMINISTRATION 

(Matrix Adoption Tables are non-regulatory, intended only as an aid to the user. See Chapter 1 for state agency authority and building application.) 

Adopt Entire Chapter as amended 
(amended sections listed below) 

Adopt only those sections that are 

listed below 

Chapter/Section 

101 

102 

xxviii 

HCD DSA OSHPD I I 
BSC SFM 4iescc DPH AGR DWR CA I SL SLC 

x 
x 
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Adopt only those sections which are listed below: 

If there is an "X" under a particular state agency's acronym in this row, it means that particular state agency is adoption only 
specific model code or state-amended sections within this chapter. There will be an "X" in the column under the agency's 
acronym, as well as an "X" by each section that the agency has adopted. 

Example: 
CALIFORNIA PLUMBING CODE - MATRIX ADOPTION TABLE 

CHAPTER 1 - ADMINISTRATION 
(Matrix Adoption Tables are non-regulatory, intended only as an aid to the user. See Chapter 1 for state agency authority and building application.) 

HCD DSA 
Adopting 

OSHPD 

3 
BSCC DPH AGR DWR i CA SL SLC 

x 
Adopt Entirc Chapter as amcnded 
(amended sections listed below) 

Adopt those sections that are 
listed below 

Chapter/Section 

tOl 

102 

x 
x 

Lel:end of Acronvms of Adopting State Al:encies 

BSC 
SFM 

HCD 1 
HCD2 

HCD IIAC 
DSA-AC 

DSA-SS 

DSA-SS/CC 
OSHPD I 

OSHPD 2 
OSHPD 3 
OSHPD 4 

BSCC 
DPH 

AGR 
CEC 

CA 

California Building Standards Commission Section 1.2.0) 

Office of the State Fire Marshal (see Section 1.11.0) 

Department of Housing and Community Development Section 1.8.2.).1) 

Department of Housing and Community Development (see Section 1.8.2.1.3) 

Department of Housing and Community Development (see Section 1.8.2.1.2) 
Division of the State Architect-Aceess Compliance Section 1.9.1) 

Division of the State Architect-Stmctural Safety Section 1.9.2) 

Division of the State Architect-Structural Safety/Community Colleges Section 1.9.2.2) 
Office of Statewide Health Planning and Development (see Section 1.10.1) 

Office of Statewide Health Planning and Development (see Section 1.10.2) 
Office of Statewide Health Planning and Development (see Section 1.10.3) 
Office of Statewide Health Planning and Development Section 1.10.4) 
Board of State and Community Corrections Section 1.3.0) 
Department of Public Health (see Section 1 
Departmcnt of Food and Agriculture (see Section 1.6.0) 

Califol11ia Energy Commission (see Section ]00 in Part 2, the California Energy Code) 

Department of Consumer Affairs (see Section 1.4.0): 

Board of Barbering and Cosmetology 
Board of Examiners in Veterinary Medicine 

Board of Pharmacy 
Acupuncture Board 
Bureau of Home FUl11ishings 
Structural Pest Control Board 

State Library Section] .I2.Cl) 

State Lands Commission (see Section 1.14.0) 

SL 

SLC 
D\VR Department of Water Resources Section 1.13.0 of Chapter 1 of the California Plumbing Code in Part 

2 of Title 24) 

The state agencies are available to answer questions abollt their adoptions. Contact information is provided on page v of this code. 
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CALIFORNIA PLUMBING CODE - MATRIX ADOPTIOI\l TABLE 
CHAPTER 1 - ADMINISTRATION 

(Matrix Adoption Tables are non-regulatory. intended only as an aid to the user. See Chapter 1 for state agency authority and building application.) 

Adopt Entire Chapter 

Adopt Entire Chapter as amended 
(amended sections listed below) 

Adopt only those sections that are 
listed below 

Admillistration 

1.1.1 

1.1.2 

J .1.3 

1.1.4 

1.1.5 

·1.1.6 

1.1. 7 

l.1.8 

1.1.9 

1.1.10 

1.l.l1 

1.1.12 

1.2.0 

\.3.0 

1.4.0 

1.6.0 

i 1.7.0 

1.8.0 

1.9.0 

1.9.1 

1.9.2 

1.9.2.1 

i 1.9.2.2 

1.10.1 

1.10.2 

1.10.3 

1.10.4 

1 11.0 

1.13.0 

i Division II - Administration 

101.0 103.1.1 

103.1.2 and subsections 

103.1.1 - 103.8 
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DIVISION I 
CALIFORNIA 

1.1.0 General. 

1.1.1 Title. These shall be knmvn as the Cal{/ar
nia Plumbing Code, nwy be cited as such GIld will be referred 
to herein as "this code. " The Cali/ornia Plumbing Code is 
Part 5 of tl,velve parts of the official compilation and publi
catioll of the amendment. and repeal of plum bing 
reguLati~l1s to the Cal[farnia Code o/ReguLations, Title 24. 
also referred to as the Cal(/arnia Building Standards Code. 

II This P~lI·t incorporates by adoption the 2012 Plumb-
ing Code International Association of Plumbing and 
A4echanical Officials li'ith lleceSSGlY Cal(fornia amendmellts. 

1.1.2 Purpose. The purpose of this code is to establish the 
minimum requirements to health. sqlety 

];vel/are through structural strength, means of 
ll-tl~I<IH,,",), 'stability, access Lo persons lvith disabilities. 

sanitation, adequate and ventilation, and enel6IJ' COII-

servation: safetv to and proper(v./imn./ire and other haz-
ards attribut~d to the built environment,' and to provide safety 

rp\'nnnrj,ors during emergel1(V 

1.1.3 Scope. The provisions of this code shall to the 
construction. movement. enLargement. replace
ment, repail; equipment. use and occupancy. location, main
tenance, removal, and dernolition of ever:Ji building 01' 

,':,'tructure or allY appurtenances connected or attached to such 
huildings or structllres throughout the State of Cal i/cJrnia. 

1.1.3.1 Non-State-Regulated Buildings, Structures, and 
.4pplications. a,Y n10dfjied by local ordinance pur
suant to Sectioll 1. 1.8, thefollowing standards in the Ca/-

Code of Regulatiol1s. Title 24, Parts 2, 2.5. 3, 4, 
5, 6, 9, 10 and J 1 ,shall app(y to all occupancies and 
applications not regulated by a state agency. 

1.1.3.2 State-Regulated Buildings, Structures, and 
Applications. The model state amendments to the 
rnodel code, Clnd/or sLate amendments where there are no 
relevant model code provisions shall to the fol-
lowing structures, and applications regulated 

II by state as in Section 1.2.0 through 
1.14. O. except 1vhere by local ordinance p1lr-
sllan t to Section 1.1.8, When adopted a ,I,'tate agency. 

,...,./" ""'n,"" olthis code shall be by the appro-
el?forcirlg agency. hut onzy to the extent of author-

granted to sllch agency by the state Legislature. 

Note: See Preface to distinguish the model code provi
sionsfi~om the CalUarnia I1r,,\)1,'/llll1\: 

I. State-Olvned buildings. con-
structed the Trustees o/the Cal(lamia State Uni-

and to the extent perrnitted by California 
laH'sj huildings and constructed by the 
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Regents of'the University and regu
lated by the Huilding Standards Commission. See 
Section additional scope 

2. Local detention facilities regulated 17.1' the Correc-
tions Standards See Section 1.3. () for 
additional scope 

3. Barbering, cosmetology or establish-
ments, acupuncture offices, pharmacies. veterinaJ}' 
I<H~ltt''''L'', and structural pe,st conlrollocatiolls reg
ulated the of'Collsumer Allairs. See 
Sectioll 1.4. Ojt')/' addi/ional scope provisions, 

4. Reserved/or the Cali/iJrnia Commission. See 
Section 1.5. OJc)/' additional scope provisions. 

5. Dairies and of meat inspection regulated 
the Department of Food and Agriculture. See Sec
tion 1.6. OJor additional scope provisions. 

6. Organized camps, la/Jorat()JY animal quarters, pub-
lic pools, radiation protection, commis-
saries mobile/(Jod preparotio/1 vehicles, and 
wild animal quarantine facilities regulated by the 
Departlnellt of Public Health. See Section I. 7. Of or 
additional scope provisions. 

7. Hotel, motels. lodging houses. apartment houses, 
condom in i urn.), ",,'hel Lers Jar 

homeless persons. congregate residences, employee 
housing, factOl}'-built housing, and other types of' 
dwellings cOJ1laining sleeping accommodations ~vith 
or IviLhout common toilet,",' or See 
Section 1.8.2. l.l.1br ({dditiollal scope provision..;,·. 

8. Accommodations persons with disabilities in 
buildings containing constructed covered 
mulfilamilv d1velling.s. lleHJ common use spaces sel'v
ilw ~xistil;O' covered multl/clInilv dwellines. addition.,;' b -" ~ ~<...., ,,J <...J 

to buildings ];vhere the additioll alone meets 
the (4' "COVERED MULTIFAAlILY 
D WELL1NGS, .. and common lise spaces serving 
covered multf!iullily dwelling), vvhich are regulated 
by the Department Housing and Comrnunity 
Development. See Section /.8.2.1.2 additional 
scope provisions. 

9. Permanent alld permanent accessory 
buildings or structures constructed within mobile
home parks and special occupanL}' parks regulated 

the Department of Housing and Community 
Development. See Sectioll 1.8.2.1.3 lor additional 
scope 

10. Accol1llllodations,l(Jr persons wilh di5:abilities regu
lated by the Division q/'the Stale Architect. See Sec
tion !. 9.1.f()J· additional 5,'cope provisions. 
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j I. and secondCIJ)' .)·cilools, COlmnu-

and state-mvned or state-
leased essential service Inlildings hy the 
Division State Architect. See Section 
addifional scope provisions. 

12. Reserved fbI' the State Hi:dorical 
Board with the Division q(the State Architect. 

j 3. General acute care 11O.\pitals, 
pitals, skilled nursing and/or inlermediate 
ities, chnics licensed by the Department qfPllblic 
Health, and correctional treatment centers regulated 

the Office of Statevvide Health Planning and 
Development. See S'eclion I. I OJ) for additional 
scope provisions'. 

14. Applications by the Office of State Fire 
i\;!arslwl include bllt (Ire not limited to.f()l!owing in 
accordallce IVII/] Section 1.11.0: 

I. Buildings or structllres llsed or intendedfor lise 
as an: 

1.1 AsylUln, jail. 

1.2 lV/ell tal hospital, hospital, home the eld
erl)), children \, nurSel)', children:S' home or 
ins/itutioll, school or allY similar occupancy (?l 
all)' capacity. 

1.3. Theate/~ danceha//, skating rink. audito
as:w:f,/lIJ,fV halt, meeting hall, nightclub. 

or similar place of assemblage 
where 50 or more persoJ]s may gather together 

mom or structurefor the purpose 
entertaimnent, instruction, delib

eratioll, worship, drinking or dining. (Jlvaiting 
transportation, or education. 

1.4. Smal!fami~v day care 
day-care homes, re.\:W(?I1lWl HALl/lltL.) 

dentialfaciliti('.s,/or the 
facilities. 

1.5. Slate institutions or other slate-owned or 
state-occllpied buildings. 

1.6. High ri.)'e ,I,·tructures. 

1.7. Molion pictw'(' production studios. 

1.8. Organized camps. 

1.9. Residential structures. 

2. Tents, or otherfhbric enclosures used 
in connection with any OCCllpa17(:Y 

3. Fire alarm del'ices, eqUljHlIent and systems ill 
connection vl'ith allY occupancy. 

4. Hazardous materials, flmnmahle and CO/1l

hustfbJe liquids. 

5. Public school alltomatic .fire 
and sprinkler .sTstellls. 

6. Wildland-urban intelfacefire areas. 

alarm 

15. Public libraries constructed and renoWJled 
fill1dsJi'Oll1 the Cali/omia Librm), COllstruction alld 
Renovation Bond Act o{1988 and regulated hy the 

State Librarian. See Seclion 1. j 2.0 for additional 
scope 

16. Graywater ,"ystems the Department o{ 
Water Resollrces. See Section 1.13. Ofbr additional 
scope provisions. 

17. For applications listed in Section 1.9.1 J'OtTJtt,f1JD'/1 

the Division of the State Architect Access 
allce, outdoor environments and uses shall he clas-

according to accessiiJili(v uses described in 
1 I A, lIB, and 11 C. 

18. lv/arine Oil Terminals regulated by the California 
State Lands Co 111 IJl issioll. See Section 1.14.0 fc)l' 
additional scope provisions. 

1.1.4 Appendices. Provisions contained in the appendices of 
this code shall not app~v unless a state 
age/1c}' or adopted by a IOL'al agency in compliance 
with Health and Safety Code Section 18901 et Build
ing Standards L({w, Health and Code Section 17950 
for State HOllsing Law and Health and Code Section 
13869.7./01' Fire Protection Districts. See SectioI11.1.8 qfthis 
code. 

l.1.5 Referenced Code~'. The codes, standards and publica
tions adopted and setforth in this code, including other 
standards and publications to therein are, by title and 
date a/publication, as standard re/erence 
documents of this code. When this code does not specifically 
cover alIJ' related to design alld construction, 
recognized architectural or practices shall be 
employed. The National Fire Codes. standards, alld the Fire 
Protection Handbook National Fire Protection Asso
ciation are 
determining engineering practices. 

l.J.61Von-Building Standards, Orders, and Regulations. 

Requirements contained ill the Unfform Plumbing or 
in al1)' other referenced standard, code or document, It'hich 
are 1101 building standards as defined in Health and 
Code Section 18909 shallllot be construed 
visions o/this code. For 110nbuilding standards, 

see other titles qftlze Caltfhrnia Code 
latiolls. 

1.1. 7 Order of Precedence (lnd Use. 

1.1. 7.1 D~frerence,..,'. III the event of any differences 
between these building standards and the standard refer
ence the text building standards .)'hall 
govern. 

1.1.7.2 Specific Provisions. Where a 5pecUic provision 
varies ,/;'0111 a general the provision 
shall app~v. 

1.1. 7.3 COl~flicts. of this code 
cOI?:/lict H'ith the of any other parI 
Cal(/ol'nia Building Standards Code. Title 24, the most 
restrictive reqllirements shall prevail. 

1.1.8 City, COllnty, or Ci(v and COllnty Amendments, Addi
tions or Deletions. The provisions of this code do no[ limit 
the authority or ci(v and county governments 
to estab/i.,,>'h more restrictive and reasollah(v necessary 
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fPr'PI11"pl:: to the provi.I,'iol1.,)' contained in this code pursuant to 
cOlnpfving with Section I. /.8. I. The date q(amend-
ments, additions, or deleliollS to this code coullly, or 

and COllll(vjited pursuant to Section 1.1.8.1 shall he the 
datefi/ed. fIovvevel; in no case shall the amendnlents. addi
tiolls or deletions to this code be all)} sooner than the 

date o/this code. 

Local mod{/ic{Jliol1s shall lvith fIealth and 
Code Section 1894 1.51br Building Standards Lmi'. Health 
and Sa/ely Code Section 17958 j(Jr State Housing Lenr or 
Health and Code Sectioll J 3869.7/01' Fire Protection 
Di5:tricts. 

1.1.8.1 Finding!.; and Filings. 

1. The county, or ci~}' amt COlllI(Y shall make 
express ./()J' each amendment, addilion or 
deletion based upon dimatic, topographical, or geo
logical conditions. 

Exception: Hazardous ordinance5' and pro-
grams mitigating unreinfbrced I1ws'onry buildil1gs. 

2. The count}', or and county shall the 
amendments, additiolls or deletions marked 
and idelltified as to the applicable findings. Cities, 
counties, cities and counties. and fire departments 
shallfile the amel1c/1nents, additions or deletiolls', and 
theflndings ~vilh the Califhmia Building Standards 
Commission at 2525 Natomas Park Drive, Suile J 30. 
Sacramento, CA 95833. 

3. Findings prepared byjire protection districts shall he 
hJ' the local coulltY. and county and 

filed lvith the Caliji)rl1ia Department c!/Hollsing and 
COl11nl1.lIliZv Development, Division of Codes and 
Standards. Po. Box 1407, Sacramento. CA 95812-
J407 or 1800 3rd Street, Room 26(), Sacramento, C4 
958/1. 

1.1. 9 Eflective Date (~l this Code. those standards 
1/111)1'1.\1£0'1'1 by the Cali/ornia Building Standards Commission 
that are at the time all application for building per
mit is submitted ,I,;hall apply /0 the plans and spec{ficatiol1s 
./01: and to the COI1,1"tructiOI1 per/(mned lllldel: that permit. For 
the dates of the provisions cOlltained in this code. 
see the HislOIY Note page o/this code. 

1.1.10 Avaiklbility of Codes. At least one complete copy each 
8, 19,20,24, and 25 vvith all revisions shall be 1l1ain-

tained in the office oftlle building 
administration and 

re,'pol1siblejor the 
of this code. Each state 

department concerned and each city. county, or and 
coul1~Y shall have all up-to-date copy the code available 
for public See Health and Sqfety Code Section 
18942 (d)(J) and (2). 

1.1.11 Format. This partji1l1damentalfv 
Plumbing Code by 011 a cn.alJ,rer-Dli-clzaDl£~r 
When a specUie chapter Un{j'orm Plwnbing Code is /lot 
printed in the code alld is marked "Reserved ", slich 
oj'the Ullf/brln Plumbing Code is not en/opted as a portion of 
this code. When a specific Unifbrm Plwnbing 
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Code is marked "Not Adopted the State o(Cal(fhmia" but 
appears ill the code. if may be available/hI' adoptioll by 
ordinance. 

Note: Matrix Adoption Tables at the fi'ol1l (?{ each chapter 
may aid the code user ill determining H),ic!7 chapter or ,sec-
tiolls lvithin a are applicable to bllildings under the 
authority ofa state agency. bllt they ore not to be CO/1-
,sidel'ed regulatory. 

1.1.12 Validity. Irany clwple;: sectioll. su/J,\'ection. sentence. 
clause or of' fhis code is for any reason held to be 
unconstitutional. contral), to statute. the authorily 
a/the state as stipulated statlltes or ofhen.vi,r.,'e iI/operative, 
sllch decision shall not the vaLidizv of the remaining 
porlioll oj'this code. 

1.2.0 Buihlillg Standards Commission. 

1.2.1 Specific scope oj'applicatioll o(the agel/cy l'e,\po/1sible 
for e;~forcetne/1t. the agel/c.v, and the spt>cUic 
(lllthof'i(v /0 adopt and enfhl'ce sllch provisioll.)' o/lhis code, 
unless otherwise stated. 

1. State Buildings for All Occllpl.wcie .... '. 

Application - State buildings (all includ-
illg bllildings constructed by the Trustees o/the 
Ilia Stale (/Inl the Regents o/'lhe University (?i 
Cal{/'ornia where no state agency has the authority to 
adopt building standards applicable to such buildings. 

EI~l()rcillg Agency State or local age/l(Y specified by 
the applicable provisions oj'law. 

Authority Cited - Health and Code Section 
18934.5. 

Reference - Health and Code. Division 13. Part 
2.5. \;\,'ith Section 1890/. 

2. Ulliversity of C{llifol'l1ia, Calif Ofilia .. \'tate Universities, 
lUul Cal(lol'l1i1.1 COl1l11l1mi(r Colleges. 

Application - Stal1dardsj()J'lightillgjbr parkillg lots and 
primwT campll.s' at the 0/ Cal{j()/'
nlo. Cai(j(Jl'I1ia State Universities. alld Cali/hrnia COI11-
mllni~v ~v •• ~.""~"." 

Enforcing Agency State or local agen(:\' .'U'CLIIlLU 

the applicable provisions orlelll'. 

Authority Citetl- Governmcnt Code Sectioll 14617. 

Reference Government Codc Section 14617. 

3. Existing State-Owned Building . .,.. including tlw,\'e 
owned by the University of C{lI~lol'llia {lIltl by the C{lli
fornia St{lte UniveI'5;i~." Building sei.<;mic retrofit slal/

darels including hazards (~rSrruclul'al and 
Ilollstrllclural compO/lents' and strengthening (?I'huilding 
structures. See also Division oj'lhe Slate Architect. 

Enforcing Agency - State or local agell(:V by 
the applicable provisions oj'lenl'. 

Authority Cited - Government Code Section 16600. 

References Governmelll Code Sections J 6600 through 
16604. 
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4. Unreb~lorced ~las(}my Bearing Wall Buildings. 

Applicatioll lVlinilllllm seismic strengthening standards 
buildings specified ill Appendix Chapter I olthe Cali

jornia Codejor Bui/ding COl7servatioll, build
ings to huilding standards adopted pursuant to Part 
1.5 (col11l7lencing J,vith Section 17910). 

E/~lorcillg - State or local agency specified 
the applicable provisions 

Autliority Cited Health and Code Section 
18934.6. 

References - Health and 
through! 8949. 

Code Sections 1890 I 

1.2.2 Alternative IJ.lateria/:.;, Decfi;igll, ami JUetlwds (~l COIl
.... ·truction alld Equipment. The provisions of'this code are not 
intended to prevent the installation oj'any material Of' to pro
hibit W1)' desigll or method or cOllstruction l10t specifical~j' 

prescrihed hy this code, provided that any such alternative 
has been approved. All aLternative material, design or Inethod 
o/construclioll shall be approved vvhere the building official 
finds that the proposed design is sati.~jc/(:tol} and cOll/piies 
~vilh the intent o/the provisions of'this code, and that the 
material, met/lOd or work is,for the plllpose intended, 
at least the equivalent q(that prescribed in this code in qua/

fire resistance, dllrability, and 
safe~v. 

1.2.2.1 Research Reports. Supporting data, I"here nec
essmy to assist ill the approval o/materials or assel11-
hlie,')' not provided jar in this code, shall 
consist o/valid research reporlsfinl1l approved sources. 

1.2.2.2 Tests. Whenever there i.s' insufficient evidence of 
compliance with the propisiol1s olthis code, or evidence 
that a material or method does !lot cO/?form to the 
requirements this code. or il1 order to substantiate 
claims/or alternative materials or methods, the Intilding 
(d/lcial shall have the aulhori~v to require tests as evi
dence q/ compLiance 10 be Inade at 110 expen.",·e to the 
juri.'Iy1iction. Test methods shall be as in this 
code or b.y other recognized test standards, Tn the 
absence and test methods, the 
building q/jicial shall approve the testing 
Tests shall be per{(Jrmed all agency. Reports 
qlsuch tests shall be retained the huilding officialfhr 
the period requiredjor relelltion ofjJllb/ic records. 

1.2.3 Adopting Agency Identification. The provisions (~fthis 
code applicable to huildings identdied in this section will he 
identified in the k/atri.x AdoptioJ1 Tables under the acronym 
BSC 

/.3.0 BOlli'll (~lState 1I1ld Community Corrections. 

1.3.1 scope application olthe agency responsible 
for e/~l()rcement, the el?f'orcement agency, and the cspeclfic 
allt/tori(l' to adopt and enfbrce such provi.s'ions of this code, 
unless oti1C!rwise stated 
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Applicatioll Local delen fion ,ladl i ties. 

E/~f'o,.cillg Agency Board of State and Community Cor
rections, 

Authority Cited - Penal Code Section 6030; and 
Institutions Code Sections 210 and 885. 

References - Pel7al Code Section 6030: Wel/clre and 
Institutions Code Sections 210 and 885. 

/.3.2 Adopting Agency Ident(ficatioll. The provisions qj'this 
code applicable to buildings ident(fied ill this section will he 
U~""H"Tlnft il1 the IV/atrix Adoption Tables tinder the acronym 
BSCC 

1.4.0 Department o.fConsumer A.D'ait·s. 

1.4.1 Specific scope o.j'appiicatiol1 olthe agency rej:J)(;'nstnle 
jar the enforcement agency. and the speC/jic 
authority to adopt and such provisiollS or this code, 
unless othervrise stated. 

Board (~l Bm'bering alld Cosmetology. 

Application - establishment or mobile unit where 
harbering, cosmetologv, or is per
formed 

Enforcing Agency - State or local agenc:v specified 
applicable provisions oflmt'. 

Authority Cited Business and Prqfessiolls Code Sec
tion 73 J 2, 

References - Business and Professions Code Sections 
7303.1,7312, and 7313, 

1.4.2 Adopting Agency Identification. The provisions qlthis 
code applicable to buildings identified in this sectioll will be 
identified in the "Matrix Adoption Tables under the acronym 
CA. 

1.5.0 Reservedfor California Energy Commission. 

1.6.0 Department of Food and Agriculture. 

1.6.1 SpecIjic scope olapplica!iol1 agency responsible 
enforcement. the enforcemellt agency, and the 

authori(v to adopt and enforce sllch p,uvisiol1.)' or this' code. 
llnless otherwise stated 

Application - Dairies alld places alld poultl}' 

in'>pection. 

Enforcing Agen(y - Department of Food and Agriculture. 

Authority Cited- Food {tnd Agricultural Code Sections 

18735, 19384, and 33731. 

References 
18735. 18960, 

Food und Agricultural Code Sections 
33481, and 33731. 

1.6.2 Adoptillg Agency Idellt~/iclltilm. The provisions orthis 
code applicable to buildings identified in this sectioll vvill be 
identified in the /vIatrix Adoption Tables under the acronylll 
A GR. 

1.7.0 Department of Public Health. 

1.7.1 Specific scope o(application olthe agency responsibLe 
.lor f'/?/orcemenl, the enforcement agency, and the spcc(fic 
authoriZv to adopt and enforce s'llch provisions code, 
unless othenvL"'e stated. 
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Department (~f Public Hettith. 

Application - Commissaries mobilefood prepa
ralion units, establisl17nents. and organized camps. 
Enforcing Agency - Department (dHealth Services alld 
local health agency. 

Authori(v Cited Health alld Sc?{ety Code Sections 
18897.2, 1/ 0065, 113710. alld 131200. 

References Health and Code Sections 18897.2. 
18897.4,18897.7,110065,113705,113710, and 131200. 

1.7.2 Adopting Agency Ident~ficatiofl. 

The provisions o(this code applicable to buildings uU .. ""'u'''~ 

in this section }vill be identified il7 the lvlatrix Adoption Tables 
under the acronym DPH. 

].8.0 Department ofHousillg and Community Development. 
[HCD} 

1.8.1 P1lI1}ose. The pwpose of/his code is to establish mininlwn 
requirements to protect the and general 
qfthe occupants and the public I~v governing the erection, con
struction. reconstruction, enlargement, conversion, alteration. 
repail; moving, removal, demolition, sanitation, ventilation, and 
maintenance or llse of plumbing equipment or 

1.8.2 Authority and Abbreviatiolls. 

1.8.2.1 Gelleml. The Department otHolising and Com
mlll1i~y Development is authorized law to promulgate 
alld adopt building standards ([lid re.\:'~Ul(:lll(Hl,~ 
types of building applications. The applications unda 
the authority 0/ the Department q/ Housing and COIll
munity Development are listed in Sectiol1s 1.8.2.1.1 
through 1.8.2.1.3. 

1.8.2.1.1 Housing Constl'uction. 

Application Hotels, motels, lodging hOllses, apart
ment houses. dwellings. dormitories, condominiums. 

homeless pe/~S'OI1S, residences. 
employee housing, built and other 
~vpes q/dwelfil1gs containing sleeping accommoda
tion.)' with or without common toilet or cooking.fclcil
ities including accessOlY buildil1gs,facilities, and llse.')' 
thereto. Sections o/this code ~vhich pertain to appli
cations listed in this section are identified the 
abhreviation "HCD I n. • 

Enforcing Agency - Local building department or the 
Department qfHousing and COl7ul1unity Development. 

AutJwri(v Cited - Health and Safe(v Code Sections 
17040,17050. 17920.9,1792/,17921.3. 17921.6. 
17921.10,17922.17922.6, /7922.12.17927.17928, 
17959.6, 18300, 18552, 18554. 18620, 18630, 
18640. 18670, 18690. 18691, 18865. 18871.3. 
18871.4, 18873. 18873.1. 18873.3, 

18873.5, 18938.3, 18944.11, and 19990; 
and Government Code Section 12955.1. 

References Health and Safety Code Sections 
17000 through 17062.5. 17910 through 17995.5. 
18200 through 18700, 18860 through 18874. and 
19960 through 19997: and Government Code Sec
tions 12955.1 and 12955.1.1. 
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].8.2. ].2 Housing Acces,\'ibili(v. 

AppliL'ation "COVERED 
DWELLINGS" as defined in Chapter IIIl a/the Cal
(fol'l1ia Code 0/ Reglliations, Title 24. Part 2. also 
known as the Calij(Jtniu Code (CBC) includ
ing but not limited to lodging houses. dormitories, 
timeshares, condominiums. homeless per
sons. congregate residellcc,<;. apartment hOllses. 

employee housing . ./£lctOly-built housing. 
and other types q/ containing sleepilfg 
accommodations "with or vt'ithollt common toilet or 
cookillgfacilities. 

Sections code identified b.v the abbrevi-II 
atiol1 "HCD I-AC" require accommoda
tiolls for "PERSONS W'lTH DISABILITIES" as 

in Chapter IJ A CBC The application 
a/such provisions shull he in conjunction with other 
reqllirernents 0/ this code and apply only to 
constructed "COVERED A1ULTIFAMILY 
DHlELLINGS" as defilled in Chapter II A ollhe 
CBC "HCD I-A C" applications include. but are 
110t linlited to, thefollowing: 

1. All "COVERED MULTI-
fAMILY DWELLINGS" as defined in Chapter 
II A o/the CBC 

2. NeH' "COM/HON USE AREAS" as defined in 
Chapter II A 0/ the CBC serving cov-
ered multi/ami~v dwellings. 

3. Additions to e.xis,ting buildings, where the addi
tiol1 alone meets the definition 0/ "COVERED 
l\1ULTlf"AMILY DWELLINGS" as defined in 
Chapter 11 A o/the CBC 

4. Commol7 lise areas covered multifam-
ify {hvellings. 

5. Where any portion building.'s' exterior is 
blll the interior oj'the building is 

removed. including ali structural portions of 
floors and the building is considered a 
new buildingfor delerrninillg the application 
CBC Chapter II A. 

HCD I-A C building standards generally do 110t 

app(v to 1I5;e areas or puhlic accommodations 
such as hotels and motels. Public use areas. puhlic 
accommodations and housing \vhich j,s publicly 
filnded as ill Chapter 2 (?/the CBC are sub
ject to the Division o/the Slate Architect (DS~4-AC) 
and are in Sectioll 1.9.1. 

E/~forcil1g Ageluy- Local building department or the 
Depar1l11ellt ojlfow';ing and Commulli(1! Development. 

Authority Citel/- Health and Sqjety Code Sections 
17040, 17050. 17920.9.17921. 17921.3. 17921.6, 
17921.10,17922.17922.6.17922.12.17927, I 
17959.6.18300.18552, 18554, 18630. 18640. 
18670. 18690. 18691. 18865. 18871.3. 18871.4, 
18873,18873.1.18873.2. 18873.3,18873.4,18873.5. 
18938.3, 18944.11, and 19990,' and Government 
Code Sectioll 12955.1. 
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References - Health and Sq/ery Code Sections 
17000 throllgh 17062.5. 179 I 0 through 17995.5. 
18200 through 18700, 18860 throllgh and 
I 99(j{) through 19997: and Governmenl Code Sec
tioJ/s 12955.1 and 12955.1.1. 
1.8.2.1.3 Permallent Buildings in Jl1obile/tome 
Parks and Special OCCllptIllC.Y Parks. 

Application Permanellt buildings. and permanent 
aece."so!), IJUildings or structllres, constructed 
\;\'ithin mobilehome parks and special occupancy 

that (Ire under the control and oWl1erslllJJ oj" 
the park operalOJ: Sec/iolls oj"this code which per
taill to applicatiolls listed il1 this seclion are identi-
fied the ahhreviatioN "HCD 2 ". 

E/~l(}rcil1g Agency - Local hui/ding department or 
other local agenc:r responsihle the enforcement 
0/ Health and Code Division 13, Part 2.1, 
commencing Hiith Section 18200 for mobilehome 
parks ond Health and Code, Division 13. Part 
2.3, commencing vFith Section 18860 for special 
occupancy park."" or the Depart/nellt qlHousillg and 
COtlII1Ulflif1' Development. 

AutlwJ'i(V Cited - Health and Safe~r Code Sections 
17()4(), 17050.17920.9. 17921,17921.3.17921.6, 
17921.10.17922,17922.6.17922.12, I 17928. 
17959.6. 18300, 18552. 18554. 18620. 18630. 
18640, IS670. 18690. 18691. i8871.3, 
18871.4, 18873. 18873.1, 18873.2. 18873.3. 
18873.4. 18873.5, 18938.3,18944./1, and 19990; 
and Government Code Sectioll 12955.1. 

References - Health and Safety Code Sections 
17(}OO thro/lgh 17062.5, J 7910 through J 7995.5. 
1820(} through 18700, 18860 through and 
19960 through 19997; and Govemmellt Code Sec
tions 12955.1 and 12955.1.1. 

1.8.3 Local EJ~l(}rcillg Agency. 

8 

I.S.3.] Duties alUl Poweni. The building department 
evelY countv. or city and county shall enforce all the 
provisions qllaw. this code. and the other rules and reg
ulations promulgated the Department qlHousing and 
Community DevelojJmelll pertaining to the installation. 
erectioll. cOlls/ructioll, reconstruction. movement, 
elliargemenr. co 11 version. alteration, repaiJ; removal, 
demolition. or arrange/nelll oj"apartment hOllses, hotels, 
motels, houses and dwellings. including acces
SOfT buildings, facilities, and uses thereto. 

The provisions regulating the erf'ction and con
structio/l oj" da-ellings Wid appurtenant structures shall 
not app~l' to existing structures as to vj/hich construction 
is commenced or approved prior to the date oj" 
these regulations. Requirements relating 10 use, mainte
nance and occLlI/anev shall app(y 10 all d"veflil7gs and 
appurtenant structures approvedfor construction or COIl-

structed or alter Ihe efFective date of'this code. 

For additional inj()f'lnaliol1 regarding the use and 
occupanc.v q/existing alld appurtenant struc-
lures. C(fli/c)f'nia Code Regulatiolls, Title 25, 
Division 1, Chapter I. Subchapter I, commencing with 
Sectioll I. 

1.8.3.2 Rule.{"', (Uul Regulations. Other than the 
building standards contained ill this code. and 110tlvilh
standing olher provisions ollaw, the stalulOl:F allthor-
ity and location the rule:·), and regulations [0 

be ellforced b}.' local are listed by 
statute in Sections ],8.3.2.1 1.8.3.2.5 below: 

1.8.3.2.1 State Housing Law. Refer to the State 
Housing [(rw, Cal{jornia Health and Salezy Code, 
Division 13, Part 1.5, commencing l,vith Section 
17910 and Ca/~fornia Code ojRegulation.'s, Title 
Divisiol1 1. Chapter I, Suhchapter I, commencing 
with Section l.for the erection, constructioll, recon
struction, move/nent. enlargement, conversion, 
alteratioll. removal, demolition, or a,.ral1ge
Inell! olapartment hOlJses, /totels. motels. 
houses and including aeces-sOI)! build-

fCJcilities, and uses therdo, 

1.8.3.2.2 1110bilelwme Parks A ct. to the /vfobile-
home Parks Act, Health and Satety 
Divisio/l Part 2, I, commencing H/ith Section J 8200 
and Cal~fhl'/1ia Code of Regulations, Title 25, Division 
1, Chapter 2, comrnencing vvith Sectioll 1000 for 
mobilehome park administrative and enforcement 
authori~)~ permits, violations', inspectiol1s, 
and penalties both within and outside /11ohilehorne 
park,>'. 

Exception: A10bilehol71e where the 
mellt (~tHousing and Community Development is the 
enjorcing agency. 

1.8.3.2.3 Special Occupancy Parks Act. to the 
Occupancy Park,,,,, Act, Califbrnia Health and 

Safe(v Divi.sion 13, Part 2.3, commencing with 
Section 18860 and Califhrnia Code ql Regulations. 
Title 25. Division I, Chapter 2.2. commencing with 
Section 2000for special occupancy park adminis
trative and er~lorcemel1t (lulhori(v, vio
lations, inspections, and penalties both lvithin and 
olltside (?j"special occupancy 

Exception: Special occupancy lvhere the 
Department oj" Housing and Community 
men! is the agency 

1.8.3.2.4 Employee HOllsing Act. to the 
Emp/oyee HOl/sing Act. California Health and 
Salety Code, Divi5;ion 13. Part i y commencing with 
Section 17000 and California Code qf'Reglllatiol1s, 
Title 25, Divisioll I, Chapter 1. Subchapter 3, com-
mencing with Sectio/1 600.FJr housing 
administrative and authority. permits. 
fees, violations, and nO.,1//,"'£ll' 

1.8.3.2.5 Factory-Built Housing Law. Rej"er to the 
Factmy-Built Housing Lmv, California Health and 

Code, Division 13, Part 6 commencing with 
Section 19960 and Cali/ornia Code olRegulations, 
Title Division 1, Chapter 3. Subchapter I, CO/11-

Itlenc.rllV 'with Section 3()()OforfClC~tOly-buill hOllsing 
administrative and enj(Jrcenzent authority, permits, 
Ief's, violations, inspections, and pena/ties. 
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1.8.4 Permits, Fees, Applications, and Inspectiolls. 

1.8.4.1 Permits. A 11'ritten construction permit shall he 
obtainedfimn the enj(Jrcing agency prior to the erection, 
construction, reconr..'tructiol1, im·;tallation. or 
alteration olany plumbing system. 

I. perm its as -specifled ill 
Division ll, Sections 103.1.2.1 

(lnd 103.1.2.2 olthis code. 

2. Changes, alterations, or minor nature not 
affecting slrllcturaljeatures, egress, sanitation, safe!); 
or accessibili~v as the cn/hrcing agell(r 

Ex.:emptiol1sjinl1l shalll10t 
be deemed to grallt anv 11'ork to he 
dOlle in an}' manner in violation ofoth;r provisions 
of law or this code. 

1.8.4.2 Fees. Subject to other provisions qf'lmv. the gov
erning body coun~v, or city alld COUlI~r may 

the cost olenj()!'cement 
f}nmll'lI.eate'Cl by the Department 

jng Development. The amount 
shall not e.xceed fhe amollnt reasonably neCeSSCll}' to 
administer or process per/nits, cert~/icates, forms. or 
other or to de/i'ay the costs olel?fbrcement. 
For additional information, State Housing LOll'. 

Health and Safety Code, Division 13, Part 1.5. Sectioll 
17951 and California Code Title 25. 
Division 1. Chapter I, Suhchapter 1, Article 3, com
mencing ~with Sectioll 6. 

1.8.4.3 Plan Review alul Time Limitations. Subject to 
otherprovisiol1s ollavv. provisions related to plan check-

prohibition o.lexcessive delays. and with 
or employment parties to peljorm plan 

in the State Housing Lmv, Health and 
Sa/ely Section 17960. I, amifor erllplo.vee hOllsing. 
in Heallh and Code Section 1702 j. 

1.8.4.3. I Retention of Plan.f.,'. The bllilding 
ment COllnty, or city and cOllnty shall 
maintain an copy, microfilm. or electronic 
or other type oj'photographic of the plans of' 
eve,)! building, during the building. for 
which the department 

Exceptions: 

I. Single or multiple 
stories and basement ill 

2. Garages and other structures appurtenant to 
building)' listed in Exception I. 

3. Farm or ranch buildillgs appurtenallt to build-
listed in 1. 

4. one-stOl:r lvhere the span betH'cell 
vvalls does not exceed 25 feet 

mm), except a steelfrarne or concrete buildil1g. 

All plans common interest develop-
ments as defined in Section 1351 of the Cali
jornia Civil Code c';/wl/ be retained. For 
additional h?lormatioll retention 
and reproduction 0/ 
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agency, see Health and S(~/e(1: Code Section.,,' 
19850 through 19852. 

1.8.4.4 11l!;pecthms. Construction or workfoJ' lvhich a 
permit is required shall he to inspection h,v the 
building o./ficial and such COlls'trllctioll or 'vvork ,<;hall 
remain acees5;ible and inspection purposes 
until approved. Approval as a result 0/ an 
sholinot he construed to be all approval violatiotl 
the provisions oj'this code or other 

It:>rll'll''nnPJ'li (~lHousing and COl1lmuni~v 

1.8.5 Right of Enti}' for E/~f'orcemellt. 

1.8.5. I Genertll. Subject to other provisions 
eel's and o.l the el1j(n'cing agellc,v may enter and 

and private proper/ie,', to secure compli
ance 'vvith the rules and promulgated by the 
Department oj' HOllsing and Comlnltni~v Development. 
For limitations and additional in/ormation regarding 
er!/orcenlen t. see the 

1. For applications subject to State /-lousing Lmv as 
referenced in Sectioll 1.8.3.2.1 olthis code, refer to 
Health and S(~lety Code, Division 13, Part 1.5, COI11-
mencing with Sectioll 17910 and California Code 
Regulations, Title 25, DiFi,yiol1 I, Chapter I, Sub-

I, cOl71rnencing with Section I. 

2. subject to the lVlohilehome Parks Act 
J'P1Prt>I1I'Ofl in Section 1.8.3.2.2 oj'this code, to 

Code. Divi .. ·;iol1 13. Part 2. I. CO/11-
menCj!/H1' with Section 1820() and Calij()rnia Code 
Regulations, Title 25, Divisioll I, Chapter 2. ('0111-

f?10H/""',rr with Section 1000. 

3. For applicatiolJs to the Special Occupancy 
Parks Act as (n Section 1.8.3.2.3 oj'this 
code, refer 10 Health und Code Divisiol1 13, 
Part 2.3, commencing 11'ith Section 18860 and Cali
fornia Code 0/ Regulations, Title 25, Divisioll I, 
Chapter 2.2, commencing with Sectioll 2000. 

4. For applications su~ject to the Employee 
as referenced in Sectioll 1.8.3.2.4 q/lhis to 
Health and Code. Division 13. Part I, COI11-
menCj~m! ~'Vith Section 17000 und Cal(j(wnia Code 

Title 25. Division I, Chapter I, Sub-
3, commencing l1'ith Section 6()O. 

5. su~jecI to the FacfOt}'-Built Housing 
Law as in Section 1.8.3.2.5 of this co{je. 
r€!/er to Health and Sa/ely Division 13, Part 6, 
cOll1mencing lvith Section 19960 and Calij()I'J1ia Code 
oIReglllatioJ1s. Title 25. Division I, Chapter 3. Sub
chapter 1, commencing lvi/II Sectiotl 3000. 

1.8.6 lOCld Nlod(ficlltioll by Ortiilutllce 01' Regulation. 

1.8.6.1 General. Subject to oIlmv, a city. 
county, or city and COI.lIlty may rnake changes to the pro
visions adopted l~F the Department (?lHoLising and Com-
munity Development. city, COW1~V. or citv 
does /lot amend. add, or repeall~v local ordinallces' or reg-
ulations in this code or other reg-
ulations the Department o/,Hollsing and 
Community those provisions shall be 
cable and shall become efFective 180 dars afier Dll,UlI~r.;a-
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lion by the California Building Standards COlllmission. 
Amendments. additions. and deletiol1e''!' to this code adopted 
b,Y a COUI1~V. or {lnd coun~v pursuant to California 
Health and SafelY Code Sections 17958.5. 17958.7, and 
18941.5. vvith all applicable o.fthis 
shall a/so become 180 days publication 
the Calif(Jrnia Building Standards Code by the Ca/(fornia 
Building Standards Commission. 

1.8.6.2 Finding ... ·, Filings, and R~iectioml' ofLocalllfod
ijications. Prior to Inaking any 1l10d!ficatiolls or estab
lishing more restrictive building stalldards, the 

shall make andfilings. as required 
California Health and Code Section 17958. 

shmving Ihal such mod(flcatiol1s are reasonably neces
Sal}' due to local climatic, geological. 01' topographical 
conditions. No modificatioll shall become or 
operative ul1less the/ollmving requiremel1ts are met: 

I. The express findings shull he lnade available as a 
public record. 

2. A copy o/'Lhe rnodi/ication and express finding. each 
docllment marked to the othel; shall 
be with the Cal(f'ornia Building Stalldards 
COl1unission/br {( coullty. or a city and 
and ~vith the Department ql HOllsing and Commll-

Developmentlor protection dis·triets. 

3. The Cali/ornia Building Standards Commission has 
1701 the modification or change. 

Nothing in this section shall limit the aut/writ}· 
ofjire protection (hstricts pursuant to California 
Health and Sa/e~y Code Section 13869. 

1.8.7 Alternate Materials, Designs, Test,.,·, and i1l/et/zods of 
COIl.'iitrllctioll. 

10 

1.8.7.1 General. The provi5;iol1s qlthi5' code as' adopted 
hy the Department of Housing and Community Develop
ment are not intended to prevent the u.c,·e o/any alternate 
material, appliance. installation. arrallgement. 

or method of' construction not specUlcally pre
scribed by this code. Consideration and approval 
alternates shall with Section 1. 8.7.2 fbr local 
building departments alld Section /.8. 7.3for the Depart
ment o/Housing and Communio.: Development. 

1.8.7.2 Local Building Departments. The building depart
ment ci(v. county. or ci(}' and COW1~V may approve 
alternates for use in the erection. construction. recoll
struction. movement. enla/gemenl, convet:'5iol1, alteration. 
repail: removal. demolition, or arrangement of an apart
ment house. hotel. motel. lodgillg house. or dwelling or an 
(lcce.)·SOl:V structure, exceptfar thefallowing: 

I. Structures loccl/ed in mobilehome parks as defilled 
in Cal(f(>rnia Health and Safe~y Code Section 18214. 

2. Structures located in special occupancy parks as 
in CaliFornia Health and Safety Code Sec

tion 18862.43. 

3. Faclmy-built 
Health and Safety 

as defilled in Cat~/arnia 
Sectioll 19971. 

1.8.7.2.1 Approval of A lterl1 a tes. The consideration 
and approval of altemate,s' by a loca/ building 
department shall COI11P(V tvith the jol/owing proce
dures and limitations: 

I. The approval shall be granted 011 a case-by
case basis. 

2, Evidence shall he submitted to substantiate 
claims that theproposed alternate, ill peJ.1arm

and protection o.llile and health, 
to, or is at least equivalent to, the 

standards contained in this code and other rules 
alld regulatiolls promulgated the Departrnent 
o.(HoLlsing and Commlmi(y Development. 

3. The local building department Inay tests 
pet.1hrmed by an approved agency at the 
expense of the owner or owner :S' as 
of cOlnpl iance. 

4. 1/tlze proposed alternate is related to acce:.;;sibil-
in covered n1tlltilami~v or !O{'UlI'IPS 

"COVERED AIULTIFAMILY 
DWELLINGS" as defilled in Chapter I1A o.lthe 
CBC, thepropo,yed alternate fIlust also meet the 
thre5,'hold set far "EQUiVALENT FACILITA
TION" as defined in Chapter 11 A of'the CBC 

For additional il?fortnalion approval 
(~f alternates a local building department pur
suant to the Slate HOl/slllg Law. see CalUorllia 
Health and Safety Code Section 17951 (e) and Cali
jornia Code 0/ Regulations, Title 25. Division I, 
Chapter 1, Subchapter I. 

1.8.7.3 Department of Housing and Community Devel
opment. The Department q/ Housing and Community 
Development may approve alternates Jar use ill the erec
tiOIl, cOllstruction, reconstruction, movement, enlargement. 
cOIl1'el:')ioll, alteration, repail: or denwlitiol1 q{on 
apartment house. hotel, motel, lodging house, dwelling. or 
all accessor}' thereto. The consideration and approval ol 
alternates shall comply with thefc)l!owing: 

I. The department rnay tests at the expense of 
the owner or owner:s agent to substantiate compli
ance with the Califbrl7ia Building Standards Code. 

2. The approved alternate shall. its illtended pur-
pose, be at least equivalent in petjarmance and 
S{~f'ety to the materials, tests. or methods 
constructioll prescribed this code. 

1.8.8 Appeals Board. 

1.8.8.1 General. ci~y, county. or city and coun(v 
shall establish a process to hear and decide appeals 
orders, decisions, and determinations Inade the en/brc-
ing agency relative to the application and intefpretation of' 
this code and other regulations 
nanee alld 0.1' occupancy. The body oj' 
any cil)~ county. 01' ci~)' and county may establish a /ocet! 
appeals board and a housing appeah; board to serve this 
purpose. A1embers appeals board{c'l) shall not be 
employees en/()rcing agency and shall be knowl-
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edgeable in the applicable building codes, regulations and 
ordinances as determined by the governing body of the 

county, or and county. 

Where no such appeals boards or agencies have been 
established, the governing bod}' of the county, or 
and county shall serve as the local appeals board or hous

appeals board as specified in California Health and 
Code Sec/ions 17920.5 and 17920.6. 

1.8.8.2 Definitions. Thefollowing terms shedljor the 
purposes qlthis section have the meaning sh0l1m. 

Hou~'ing Appea/.,;· Board. The board or agency qra 
or and county which is authorized the gov-

erning bod,y ollhe COUIl!;Y, or and COUI1(v to hear 
appeals regarding the requirements o.llhe coun!;}'. or 

and county relating to the use, mailltenance, and 
change oloccupancy o.lbuildings and structures, includ
ing requirements governing alteration, additions, l'epail; 
demolition, and moving. 11l an}' area in which there is 110 

such board or agen(}', "housing appeals board" means 
the local appeals board havingjurisdiclioll over the area. 

Local Appeals Board. The board or agency a 
coun(F, or and coun(Y vvhich is authorized the gov-
erning body qlthe city. county, or city and county to hear 
appeals regarding the building requirements o/the 
county, or and county. In all)' area in which there i,I, 
no such board or agency. "local appeals board" means 
the governing body olthe city, county, or ci~y and COUI1~}' 
havingjurisdiction over the area. 

1.8.8.3 Appeals. Except as otherwise provided b.y law, 
any person,firm, or corporation a 
decision, oldet: or deterrninatiol1 a city, county, or city 
and county relating to the application oflmiiding stan
dards published il1 the Cal~fornia Building Standards 
Code. or any other applicable rule 01' regulation adopted 

the Department o./Hollsing and Community Develop
ment, or any 1(Ht:fitl~y enacted ordinance by a city. {'Ollnty. 

or city and county, may appeal the resolution 
to the local appeals board or hOllsing appeals board as 
appropriate. 

The local appeaLs hoard shall hear appeals relating 
to new building construction and the housing appeals 
board shall hear appeals relating to existing buildings. 

1.8.9 Unsafe Buildings or Structures. 

1.8.9.1 Authority to Enforce. Subject to otherprovisio}ls 
law. the administration, actions. pro-

ceedillgs, abatement. violations, and penaltiesfor unsafe 
huildings and structures are contained in the following 
statutes and regulations: 

I. For applications ,'1'ubject to Stale Housing Lml' as 
referenced in Sec/ion 1.8.3.2.1 of this code, to 
Health and Safety Code, Division 13, Part 1.5. com
mencing 'with Section 17910 and Cal(/ol'nia Code (~/ 
Regulatiolls, Title Division 1, Chapter 1, Sub
chapter 1, commencing 'with Section 1. 

2. For applications subject to the Mobilehome Parks Act 
as referenced in Section 1,8.3.2.2 o/this refer to 
Health and Code. Division 13, Part 2.1. CO/11-
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rnel1cing with Section I8200 and CalUhmia Code of' 
Regulations, Title Division I. Chapter 2, com-
mencing )/t,ith Section 1000. 

3. For applications sll/~iect to the Special Occupancy 
Parks Acl os referenced in Section 1.8.3.2.3 o/Ihis 
code, to Heailh alld Code. Divisioll 13. 
Part 2.3, commencing with Section 18860 and Co/i
fornia Code of Regulations, Title 25, Divi,liiol1 I. 
Chapter 2.2, commencing Ivith Section 2000. 

4. For applications suhject to the Employee Housing ACI 
as referenced in Section 1.8,3.2.4 oj'this code. I'c;ter 10 
Health and Sqfe/y Code, Division 13. Par! I. COl17-

mencing with Section J 7000 and Calij()mia Code oj' 
Regulations. Title 25, Division 1, Chapter 1, Sub
chapter 3. commencing with Section 600. 

5. For applications subject to the r{[ctorv-Buil{ Housing 
Law as in Section 1.8.3.J,5 o/this code. 

to Health and Safety Code, Divi5iioll 13. Part 6, 
COJ''l1l1:1enCl11'Q" with Sectioll 19960 and Caliji:Jl'f1ia Code 
qlRegulations, Title 25. Division I. Chapter 3. Sub
chapter I. commencing with Section 3000. 

1.8.9.2 Actions alld Proceedings. Subject to other pro
VISIOns pUllishmen/s. al1djillesf()r vio
lations of' building standards are contained in the 
following statutes and regulations: 

1. For applications sul~ject to the State HOlls'ing LeHt' 
as ill Section 1.8.3.2.1 oj'lhis code. 
to Health and Safety Code, Division 13, Part 1.5. 
cOl1l1nendllg "fvith Section 17910 and California 
Code ofRegulatiol1s. Tille 25, Division I, Chapler I, 
Subchapter I, commencing \vilh Section I. 

2. For applications sltbject 10 the A1ohilehome Park.f,,' 
Act as in Section 1.8.3.2.2 oj'this 

to Health and Code, Division 13, Part 
2.1. commencing with Section 18200 and California 
Code qjReglilatiolls. Title 25, Division I. Chapter 2, 
commencing with Section IO()O. 

3. For applications su~jec/ to the S;Jecial Occupam)' 
Parks Act as re.ferenced in Sectiol1 1.8.3.2.3. o/this 
code. refer to Health and Code, Division 13. 
Part 2.3, commencing ~vifh Section J 8860 and Cal
ifornia Code of'Regulations. Title 25, Division 1. 
Chapter 2.2, cOllllnencing vvith Section 2000. 

4. For applications subject to the Empio,J'ce Housing 
Act as ill Sectiol1 /.8.3.2.4 (~f'/his code. 
reler 10 Health and Sqj'ely Code, Division 13. Part I, 
commencing with Section 17000 and California 
Code o.jRegulations, Tille 25. Division I. Chapter I, 
Sllbchapter 3, commencing wilh Section 600. 

5. For applicalions suhjecI to the FactOly-Built Housing 
Lenvas in Section 1.8.3.2.5 oj'this code. 

to Health and Safe~)' Code. Division 13, Part 6. 
commencing vvilh Section 19960 and Calijornia Code 
ofRegulatiol1s. Tille 25. Division 1. Chapter 3. Suh
chapter I, commencing with Section 3000. 

1.8.10 Other Building Regulations. 

1.8.10.1 Existing Structures. NotH'ithslanding other pro
visions ollen\', the rep/acemelll. retention. and exten.,,·ion 
of'originall71aterials and the use %riginal methoebi' ql 
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cOl1stmctiOIlj{>r any existing building or accessor)' struc
ture. or portions thereof: shall be pennitted. For ([(Idi
tional ir~lormati()ll. see California Health and Safe(v 
Code Sections 17912 and 17958.8. 

1.8.10.2 lW'oved Structures. Su~iect to The requirements 
qf Calif()f'nia Health and Saj'e(y Code Sections 17922.3 
and 17958. 9. local ordinal1ces or regulations relating to 
a moved residential or accessOI:v structure shall. alier 
.lu(v I. 1978. permit the retentioll materials 
amI methods Olcol1structiol7 so long as the structure does 
not become or contilllle To be a substandard building. 

Note: 

Authority Citetl- Health and Safety Code Sections 17{)40. 
17050, 17920.9. 17921, 17921.3, 17921.6, 17921.10, 
17922,17922.6,17922.12,17927,17928.17959.6,18300, 

18554, 18620. 18630. 18640. 18670, 18690. 
18691, 18865, 18871.4, 18873, 18873.1, 
18873.2, 18873.3. 18873.4, 18873.5, 18938.3, 18944.11. 
(flld 19990,' and Government Code Section 12955.1. 

Referellces Neolth and Sqfety Code Sections 17000 
through 17062.5, 17910 through 17995.5. 18200 through 
18700. 18860 through and 19960 through 19997: 
and Government Code Sectiolls 12955.1 and 12955.1.1. 

1.9.0 J)hJisioll (~lthe State Architect. 

1.9. I Divbdoll (~l the State Architect Access Compliance. 
Note: For applications listed in Section 1.9.1 of the Cct/ifor
nfa Building Code. regulated by the Division 0/ {he State 
Architect Access Complictnce see Call/orllia Code o./Reg
ulatiol1s. Title 24. Part 2 (Cali/ornia Building Code), Chap
ter I (Division I Cali/ornia Administration) under authority 
ciled Government Code Section 4450 and in reference 
cited Government Code Sections 4450 through 4461, 
12955.1, and Health and Code Sections 18949.1. 
19952 Through 19959. 

1.9. I. I Adopting AgellcJ' Ident{ticatioll. 

The provisions o.f'this code applicable to buildings idel1-
rUied in this Subsection 1.9.1 H·i/! be identUied in the 
Aifatrix Adoption TaMes under the acronym DSA A C. 

1.9.2 Dh,is;oll (~l the State Architect - Structural Safety. 

1.9.2.1 DSA-SS (Division (~lthe State Architect - Struc
tural Safe(y). 
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Application Public elemental} and secondalJ' schools. 
commltni(y Inti/dings, and state-owned or sfate
leased essential services buildings. 

E/~lorcillg Agency (Division 0.( the Slate Architect -
Structural (DSA-SSj. 

The Divisiol1 of the State Architect has been dele
gated the re5,pol7sibility and autlzori(y by the Department 

Services to revielv the and 
observe the construction OJ'Pllblic elemen'al~l' and sec
onda;~v !·;choofs, community and state-owned or 
stale-leased essentiaf services buildings. 

Aut/writ}' Cited - Education Code Section 17310 
and 81142. and Health and Code Sectioll 16022. 

References -Edllcation Code Sections 17280 through 
17317 alld 81130 through 81147, and Health and Safety 
Code Sections 16000 through 16023. 

1.9.2.1.1 Adopting Agency ldent~ticatioll. 

The provisions (~l this code applicable to buildings 
ident(fied in this Subsectiol1 1.9.2 will be ident!fied 
in the .Matrix Adoption Tables linder the acronym 
DSA SS. 

1.9.2.2 DSA-SS/CC (Division of the State Architect -
Structural Safety/Community College,,,,). 

Application Commlll1i(v Colleges, 

The Division of the State Architect has been dele
gated the authorit"v by the Deptlrtmenl of General Serv
ices to promulgate alternate building standards for 
application to communit"v 'rvhich a cOlnmul1ily 
college ma,v elect to use in lieu ofstandardl,' promulgated 
by DSA -SS in accordance lvith Section 1.9.2.1. Refer to 
Title 24. Part 2, Section 1.9.2.2. 

El~forciflg Agency Division (~f the State Architect -
Structural Sale(vlCommunity Colleges' (DSA-SSICC). 

The Division State Architect has been dele-
gated the authorit,,:v the Department of General Serv-
ices to revie}v and appro~'e The design and oversee 
construction oj' comllUmi(v electing to use the 
alternative building standards as provided in this section. 

Authority Cited Education Code Section 81053. 

References - Education Code Sections 81052, 81053. 
alld 81130 through 8If47. 

1.9.2.2. I Adopting Agency Identification. 

The provisions' q/' this code applicable to buildings 
identUied in this Subsection 1.9.2.2 will be identi
fied in the j\;[atrix Adoption Tahles under the 
acronym DSA SSICC 

1.10.0 Of/ice of State wide Health Plallning ami Development. 

1.10.1 OSHPD 1. scope o.lapplication of the agency 
responsible for erifbrcement, enforcell1el1t agency, 

to adopt and such provisions q/ this 
unless otherl,vise stated. 

OSHPD 1 

Application - General acute-care hospitals and acute 
psychiatric hospitals, excluding distinct part ullits or dis
tinct partj;'eestanding buildings providing skilled l1urs-

or intermediate-care services. For Structural 
Regulations: Skilled nursing/acilities andlor intermedi-
ate-care facilities those skilled nursing 
and intermediate-care facilities 0/ SIOlY, Tj'pe V. 
H'ood or light steel"':fi~ame construction. 

Enforcing Agenc,V - Health Plan
ning and Development (OSHPD). The shall 

the Division qj'the State Architect acces,\,' com
pliance regulations and the regulations 0./ the OJ/ice of 
the State Fire _Marshalfor the above stated/acility types. 

1. 10. I. I Applicable ,4 dmill istrlltiJJe Stanllartis. 

I. Title Part 1, CalUornia Code oj'Regulations: 
Chapters 6 and 7. 
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2. Title Part 2, CalUornia Code ol Regulations: 
Sections 1.1. a and 1.10.0, Chapter I, Division 1 and 
Sections 10 1-117, Chapter 1, Division II. 

1.]0. 1.2 Applicable BuildingStwldards. Califiwl1ia Build
ing Standards Code, Title 24, Parts 2. 3, 4, 5. 9, 10, and 1 I. 

Authority Cite{l - Health and Safety Code Sections 
127010,127015. and 129850. 

References - Health and Salet,y Code Sections 19958. 
127010, 127015. 129680, 1275. and 129675 through 
130070. 

J.10.].3 A {/opting Agency Idellt~fication. 

The provisions code applicable to huildings iden
t(tied in thie',' Subsection 1.10.1 will be identified in the 
kfatrix Adoption Tables under the acronym OSHPD I. 

1.10.2 OSHPD 2. scope olapplicatiol1 o/the agency 
eI1/orcement. enforcement agency, specific 

authorit,v to adopt and SLlch olthis code. 
unless otherj,vise stated. 

OSHPD2 

Applicatioll - Skilled nursing/acilities and intermedi
ate-carefacilities. including distinct part skilled nursing 
and intermediate-care services 011 a general acute-care 
or acute h05pitai license, provided either in 
a rate unit or a ./J'eestanding building. For Structural 
Regulatiom,': Single-story, Type Vskilled nursingfacility 
and/or utilizing lvood or light 

fUJI ,·p/lI1;.n construction. 

El~lorcillg Agency - of Statewide Health Plan
ning and Development (OSHPD). The shall ah;o 

the Division of the State Architect access com-
pliance regulations and the o/the Office of 
the Slate Fire lvlarshalfor the above 

].] 0.2.1 Applicable Administrative Standards. 

1. Title Part I. California Code of Regulations: 
Chapter 7. 

2. Title 24, Part 2. Cal(jornia Code of Regulatiol1s: 
Sections 1.1.0 and 1.10.0, Chapter 1, Division 1 and 
Sec/ions 101-117, Chapter 1. Division Jl. 

].10.2.2 Applicable Building Standards. California 
Building Standards Code. Title 24, Parts 2.3, 4, 5, 9, 10, 
and II. 

Authority Cited - Health and Safet), Code Sections 
127010,127015.1275. and 129850. 

References - Health and 
127015,1275, and 129680. 

Code Sections 127010. 

1.10.2.3 Adopting Agency Idelltification. 

The code applicable to huildings iden
tified in this Subsection 1.10.2 will be identified ill the 
iv/atrix Adoption Tbbles under the acronym OSHPD 2. 

1.1(}.3 OSHPD 3. Specific scope o/application olthe agency 
enforcement, el'~jorcelJlenl agency, 

authority to adopt and such provisions ol this code. 
unless otherwise stated. 
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OSHPD3 

Applicatio1l - Licensed clinics and al7yji-eestallding 
building under a hwpitallicen'i'C where outpalient clin
ical services are provided. 

Enforcing Agency Local building department. 

1.10.3.1 Applicable Administrative St{wdanls. 

1. Title 24. Part I. Cali/()rnia Code of Regulatio/1. ... ': 
Chapter 

2. Title 24, Part 2, CaiiFof'l1ia Code oj'Regulations: 
Sectiolls 1. 1.0 and 1.10.0, Chapter I. Division I and 
Sections 101-117. Chapter I. Division 11. 

1.10.3.2 Applicable Building Stllluifirds. Cali/orllia 
Building Standards Code. Title 24, Parts 2. 3, 4. 5. 9, 10, 
and 11. 

Authority Cited - Health und SaFety Code Sections 
127010,127015, and 1226. 

References Health and Code Sec/ions 127010, 
127015, 129885. and 1226. Government Code Section 
54350, and State Constitution Article II. Section 7. 

1.10.3.3 Adopting Agellcy Ident~ticatioll. 

The provisions o/this code applicable to iden
tifled in this Subsection 1.10.3 will he identified in the 
Alatrix Adoption Tables under the acronym OSHPD 3. 

].10.4 OSHPD 4. Specific scope olapplicatiol1 ol/he agency 
responsible/i)/' enForcement agency, ,"/cA.IIIL 

Cluthori(v to adopt and enforce /-il/ch provisions oj'this code, 
unless otherwise stated. 

OSHPD4 

Applic{ltioll Correctional Treatlllel7l Centers. 

Enforcing Agency-Office ojStatewide Health Planning 
and Development (OSHPD). The office shal! also enjiJrce 
the Division of the Slate Architecl acces's reg
ulations and the regulations oj'lhe Office ol/he State Fire 

lv/arshal./or the ahove ~vpes. 

1.10.4.1 Applicable Administrative Stlllulanls. 

1. Title 24, Part I, California Code oj'Regulalions: 
Chapter 7. 

2. Title 24. ParI 2. Calilornia Code of 
Sections 1.1.0 and 1.10.0, Chapter I. Division I and 
Sections 101-117, Chapter I. Division II. 

].10.4.2 Applit:able Building Stant/ards. Caljjornia 
Building Standards Code, Tille 24, Purts 2.3.4,5. 9, 10 
and 11. 

Authority Cited - Health and SaFelY Code SectiollS 
12 70 I 0, 127015, and 129790. 

References - Health and Safety Code Section .... · 1270/0. 
127015. 1275, and 129675 throllgh 13{)070. 

1.] 0.4.3. A (loptillg Agency Idel1t~tic{lti(Jll. 

The provisiol1s qj'this code applicable to bllildings iden
t(fied in this Sub.,'ection 1.10.4 will be identified ill the 
Matrix Adoption Tables under the acronym OSHPD 4. 
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1.11.0 Office (~lthe State Fire lllarshal. 

1.11.1 SFJIi/-Office (~lthe State Fire lUarshal. scope 
of application of'the agenc,Y responsiblefor enforcement, the 
e/?fbrcelnenl ogenc}' and the aUlhori~y to adopt and 
enj(Jrce such olthi.) unless otherwise stated. 

Application: 

Institutio1lal; Educational, or allY Similar Occupancy. Any 
buildillg or strllclure llsed or intendedfor use as an 
jail, mental ho.)pital, hospital, sanitarium, homefor the 
children :\' nUrSel}', children :\' home. school. or al1~F 
occupanc.1) olal7)' capacity. 

Authority Cited Health and Safe~)' Code Sectioll 13143. 
Reference Health and Code Section 13143. 

Assembly or Similar Place (~lAssemblage. Any 
skaNng rink, auditorium, assernNv hall, ITI.":':II',II" 

nightclub, fair buildillg. or ofassemblage lvhere 
50 or more pe/~'WI1S may gather in a bllilding, room 
or structure lor the purpose (~l amusement, entertainment. 
ins/ruction, deliberation, vt'Orship, drinking or a'wait
ing transportation, or education. 

Authority Cited - Health and Sa/e~r Code Section 13143, 
Reference Health and Code Section 13143. 

Small Family Day-Care Homes. 

Alltlwrif;p Cited - Health and 
1597.54, 13143, and 17921. 

Code SectiollS 1597.45, 

Reference Health and Code Section 13143. 

large Family Day-Care Home,,'. 

Authority Cited - Health and 
1597.54. and 17921. 

Code Sections 1597.46, 

Reference - Health and Code Section 13143, 

Residential Facilities ami Re5,'idential Facilities for the Elderly. 

Authority Cited - Health and Safety Code Section 13133. 
Reference Heallh and Code Section 13143. 

AllY State Illstitution or Other State-Owned or State-Occu
pied Building. 

Authority Cited Health and Code Section 13108. 

Reference - Health and Sa/eo' Code Section 13143. 

High-Rise Structures. 

Authority Cited Health and 

Reference - Heal!/} and 

Code Section 13211. 

Code Section 13143. 

.. 41otioll Picture Production Studios. 

Authority Cited -Health and Safety Code Section 13143.1. 

Referellce Health and Code Section 13143. 

14 

Organized Camps. 

Authority Cited Health and Safety Code Section 18897.3. 
Reference Health and Safezv Code Section 13143. 

Resitlel1tial. 

All hotels. motels. apartment houses and 
dwellings. including congregate residences and and 
structures accessOl:v thereto. MultlJ)le-stol}' structures exist-

on Januwy 1, 1975, letfor hllll1all habitation, illcluding 
and Nmiled to, hotels, molels. apartment less than 75 
feet (22 860 nun) above the Imvestfloor level having building 
access, 'vvherein rooms sleeping are let above the 
ground floor: 

Authority Cited - Health and Safety Code Sections 13143.2 
and 17921. 

Reference Health and Code Section 13143. 

Residential Care Facilities. 

Certifiedfamily-care homes, Fll11_f>I_I?FlI1'O fJUI(:elJi1eI1l 
lies. ha(fivay houses, drug andlor alcohol rehabilitationfi1cil
ities, and any building or structure used or intendedfor use 
as a home or institutionlor the hOllsing oj'any person 
age It,hen such person is referred to or placed within SLlCh 

home or institutionforprotective social care and supervision 
services any governmental agency. 

Authority Cited - Health and Safety Code Section 13143.6. 
Reference - Health and Code Section 13 143. 

Tents, Awnings; or Other Fabric Enclosures Used ill COII
lIectioll with AllY Occupallcy. 

Authority Cited - Health and Code Section 13116. 

Reference Health alld Code Section 13143. 

Fire Alarm Devices, Equipment, and Systems in COfmec
tion with A Ily Occupancy. 

Authority Cited Health and Code Section 13114. 

Reference - Health and Saj'e(y Code Section 13143. 

Hazardous Materials. 

Authority Cited - Health and S(~fezv Code Section 13143.9. 

Reference Health and Code Sectiol1 13143, 

Flammable (Ind Combustible Liquids. A llthority Cited 
Health and Sqfety Code Section 13143.6. 

Reference - Health and Code Section 13143. 

Public School A utol1latic Fire Detection, Alarm, ami Sprin
kler Sy,.,·tems . 

Authority Cited - Health Code Section 13143 and 
Cal(fornia Education Code Article 7,5, Sections 17074,50, 
17074.52. and 17074.54. 
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References Government Code Section II f 52.5, Health and 
Code Section 13143 and Caldornia Education Code 

12.5, F. Greene School Facilities Act 
Article f. 

Code Sections 13 

Wildland-Urban Intel/ace Fire Area. 

Authority Cited Health and 
13108.5(a), and 18949.2(b) and 
Section 51189. 

. and Government Codf? 

References - Health and Code S'ections 13143, Gov
ernment Code Sections 511 76, 511 51178, and 51179: and 
Public Resources Code Sections 420} through 4204. 

1.11.2 Duties (Illd Powers of the Ellforcillg Agency. 

1.11.2.1 Enforcement. 

1.11.2.1.1 The jor enforcement oj' 
huilding standards adopted b.y the State Fire Mar
shal and published in the Cal(j()rnia Building Stan
dards Code relating tofire and panic alld other 
regulations of the State Fire !'vJars-hal shall except as 
provided ill Section 1.11.2.1.2 be asfollows: 

1. The coun!.}; or and counly. with juris-
diction in the area affected by the standard or 
regulation shall delegate the e/~/orcen1ent o/the 
building standards relating to and 
sa/et,v and other regulations State Fire 
Mars/zet/ as they relate to Group R-3 occupan
cies, as described ill Section 310.1 of Part 2 q{ 
the Calif'ornia Building Standards Code. to 
either 

1.1. The chief' of' the/ire authority of the city, 
county, or city. and county or an authorized rep
resen I ative. 

1.2. The chiej'building of the counf)~ 

or ci~}' and county, or an authorized representa
tive. 

2. The city or couno,fire department 
or of any fire protection district, and authorized 
representatives, shall enlorce within the juris
diction the building standards and other regu
lations of the State Fire A1arshal. except those 
described in Item 1 or 4. 

3. The State Fire /l4ars/wl shall have authority to 
enfOrce the huilding standards and other regu
lations qlthe State Fire A1arshal in areas out
side olcorporate cities (lIld districts providing 
fire protection services. 

4. The State Fire lvJarsilal shall have ullthorizr [0 

enforce the building standards and other regu
lations of the Slate Fire Marshal in cOlporate 
cilies and districts providing fire-protectioll 
services on request oj'the official or 
the governing body. 

5. Any charged pursuant to the enforcement 
authority of this section shall not exceed the 
estimated reasonable cost o/providing the serv
icefiH which is charged plirSUGllt to Sec
tion 66014 olthe Governrnent Code. 

2013 CALIFORNIA PLUMBING CODE 

DIVISION I ADMINISTRATION 

1.11.2.1.2 Pursuant to Health and Saj'ety Code Sec
tion 13108, and except as otherw;,)'e provided in this 
sectioll, building standards adopted the State Fire 
it1arshal publi!-;hed in the Cali/ornia Building Stall
darels Code to/ire and panic shall be 
al,1f)IV'o/1 by the State Fire .Marshal ill all state

o'vvned buildings, Slate-occupied buildings. and state 
institutions throughout the slate. Upon the )vritten 
request of the official cily, count)', or 
pre-protection distriel, the Stale Fire Alarshal may 
authorize such chief/ire of/icial and his or her 
authorized in their geographical 
area ol responsibility, to make fire-prevention 
inspections oj'state-Olvned or state-occupied build
ings, other than state institutions, for the purpose 
Pl1irnr,('/flU the regulatiolls relating to fire and panic 

adopted the State Fire IUar.\'hal pursuant to 
this section and huildillg standards relating to fire 
and panic safety published il1 the California Build
ing Standards Code. Authorization fi'om the State 
Fire lvJarshal shall be limited to those fire depart
ments orflre districts ~vhich maintain ajire-prevell-
tion bureau stc!ffed paid personnel. 

Pursllant to Health and Sa(e(v Code Section 
13108. any requirement or order made by any 

official vvho is authorized by the State Fire ~Mar
shal to make fire-preventioll in.s'jJections state
oyvned or state-occupied buildings, other than state 
institutions, rnay be appealed to {he State Fire /\l1ar
sha!. The State Fire It1arshal shall, upon receiving 
an appeal (Ind to the provisions of' Chapter 
5 (commencing with Section 18945) oj' Part 2.5 
Divisioll 13 olthe Health and Sa/ely Code, deter
minf! tfthe rf!quirement or order made i,I,' reasonably 
consistent with thefil'e and panic regulations 
adopted the State Fire /v/arsIJaI and building 
standards tofire and pallic sq/ety pubh':t'hed 
in the Ca/(jol'nia Building Code. 

Any person may reque:.;t (l code interpretation 
.fivll1 the State Fire !'vfarshal relative 10 the intent 
any regulation or provision ae/opted I~)} the State Fire 
Marshal. When the reque.s'/ relates to a specific 
ect, occupancy or building, the State Fire !vlarshal 
:dwll rev/eli' the issue with the appropriate local 
pn;'nllr'inO' agency prior to rendering such code inter
pretation. 

1.11.2.1.3 Pursuant to Health and Sale~v Code Sec
tion 13112, any person who violates any ordel: rule 
or regulation o/the Slate Fire !Vlarshal i.'i' guil(v 
misdemeanor punishable a fine less than 
$100.00 or more than $500.00. or hy imprisonment 
/01' not le::,\)' than six 11l0nths, or both. /1 per.,:;on is 
guilZy separate each day during Il'hich 
he or she commits. continues, or permits a violation 

provision oj: or any orde/: rule or regulation 
(~t: the State Fire lvlarsha/ as contained in this code. 
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A I1~V inspection authori~y who. in the exercise ol 
his or her authority as a deputy State Fire lvlarshal, 
causes any c~ol1lplaif1ts to bejiled or WI)' arrest 
to be made shallnotifi; Ihe Slate Fire Alarslwl imme
dialel};ji)l/olving 5,'l/ch action. 

1.11.2.2 Right (d'EntIY. Thefire elliefolany coun(r, 
IJ'f~'_nVnirfYr"Tlf)11 district, or such person :s' authorized 

Ina), enter WI,}' stale institution or allY 
other slale-Ol;Vlled 01' buildingfor the plfr-
pose o/'preparillg (l prep/arming pro-
gram or/(lf the purpose (lnyjire in a 
state-occupied building 

The State Fire Alarsha/, his or Iu:,r deputies or 
salaried assi.',lants, the c/Zielo{al1)' or coullly 
department or .lire-protection district and his or her 
authorized representatives may enter any building or 
prelnises not IIsedjbr dwelling purposes at any reason
able hour/or the purpos'e oj'enfc)rcing th;s chapter The 
OWI/el; lessee, manager; or operator ql any such build-

or prernises shall the State Fire his 
or her or .'·;alaried assistants and the 

or cOllnlvjire department or.lire-proteclion district 
and his or her authorized to enler and 
inspect them at the time and/or the pllljJos'e stated in this 
secUon. 

1.11.2.3 IV/ore Restrictive Fire and Pcmic Safety Build
ing Standards. 

1.11.2.3.1 A nyjire-protectioll district OIganized pur
suant to Health and Salety Code Part 2.7 
mencing with Section J 38(0) ofDivi.s'ion 12 nUlJ' 
adopt building standards and pallic 
sa/(.>/}' that are more stringent than those building 
standards hy the State Fire Marshal and 
contained ill the Ca/~/ornia Building Standards 
Code. For these purposes, the district board shall 
be deelned a legislative body and the district shall be 
deemed a local agency. Any changes 01' lI1od~flca
lions thaI are more than the requirements 
published in the California Building Standards Code 
relating to fire and panic shall be sld~ject to 
Sectiotl 1.1.8, I. 

1.11.2.3.2 .fire protectiol1 district 
to adopt an ordinance pursuant to this section shall, 
not le5;s than 30 d().l'8 prior to a proposed 
ordinance/or puhlic /zearing. provide a copy olthat 
ordinal/ce, together with the made 
purs'ualltlo Section 1. J 1.2.3.1, to the Coullt)', or 
city and COUI1~Y where the ordinance It'ill app(r. The 

county, or and county Inay provide the dis-
trict with lvritten CO/7l1nent .... ,. which shall become 
part of the fire-protect ion dL-arict :s' publ ie 
record. 

1.11.2.3.3 The/ire-protection district shall transmit the 
adopted ordinance to the county. or city and 
COWI(V where the ordinance lvill apPZv. The Legislative 
ho{~y co un Iy. or and county may 

an adopted ordinance and transmit its 

determination to the district ~vithin 15 days (~l the 
determination, An.v modIfication or denial ol an 
adopted ordinance shall include a written statement 
de.'icribing the or denial. 
No ordinance the district shall be eff(.>clive 
until ratification the cOllnt)', or and counly 
l1.:here the ordinance will app~y. Upon ratification 
an adopted ordinance. the city. coun(v, or and 
county shall/ile a copy oj'llze/indings oFthe 
and any./indings olthe ci(v, coun(v. or city 

vl'ith the (u/opted ordinance express~}' marked 
afld ident{fied to ~vhich refers. in accor-
dance with Section 1.1.8. 

1.11.2.4 Request for Alternate Means of Protection. 
Requests for to use an alternative material, 
a5;selnb~y or materials, eqllljJment. method construc
tion, method of installatioll of equipment. or means of 

l.nC,CtlUH shall be made in writing to the enforcing 
agency by the owner or the owner ~" authorized represen-
tative and shall be by a fidl ,I,'tatement oj' 
the conditions, SldJicient evidence or prooFshall he sub-
mitted to substantiate any claim that rnay be made 

its cOI?/ormonce. The el?/cn'Cing agenc:y may 
tests and the suhmission ola test report./inm an 

testing organization as set forth in Title 19. 
Cal(fbrnia Code of Regulation, to substantiate the 
alency o/the proposed alternative means oj'protectiol1. 

When a alternate means (~lprotection 
involves hazardous the Authority HaVing 
Jurisdiction may consider ilnplemel1tatiol7 ofthefindillgs 
and recommendations identified in a Risk Management 
Plan (RMP) ill accordance with Title 19, Divi
sion 2, Chapter 4.5, Article 3. 

Approvalola use olan alternative mate-
rial, w;sel7lbly equipment, method of con-
strllction, 111elhod oj'eqllipment, or means 
ojjJrotectioll made to these provisions shall be 
lilnited to the particular case covered by request and 
slialll10t be construed as establishing allY nr.?I·/Jr/L)I1f 

011)' request. 

1.11.2.5Appeals. When a an alternale means 
of'protection has been denied the e/~forcing agenc}" 
the applicant mayfife a written to the State Fire 
Marshalfor consideration applicant :s' proposal. 111 
cons'idering such appeal, the State Fire lVfarshal ma}' 
seek the advice State Board (dFireServices. The 
State Fire Nfal'shal shall, after all afthefacts 
presented, including any recotllmendatiol1s of'the State 
Board of Fire Services. determine proposal is/br 
the purposes at least equivalent to that speci-
fied ill these in quaLity, strength, e.//ective-
ness, resistance, durability. and safety, and slzall 
transmit such findings and any recolnmendations to the 
annll.rm'H and to the enForcing agency. 

1.11.3 Construction Documents. 1n addition to 
olthis Section, see ntle 24, Part 2, Building 
Appendix Chapter J, Section I06/hr additional requirements. 
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1.1/.3.1 Public Schools. Plans and spec(jicatiollsfor the 
construction, alteration or addition to an}' building 

lea,Yed or rented by any public school district 
shall be submitted to the Division (~lthe State Architect. 

I. 11.3.2 1ll(}Vllbie fValls {UU/ Partitions. Plans or dia
grarns shall be submitted to the agency for 
~lpproval before the installation q/: or rearrangement 
any movable wall or partition in any occupancy. 
Approval shall be only l/there is 110 increase in 

hazard. 

1.11.3.3 New Construction High-Rise Buildings. 

I. Complete plans or .spec~f;catiol1s·, or both, shal/ be 
prepared covering all "),i'ork required to comply Ivith 
new construction high-rise buildings. Such plans 
and shall be submitted to the el?forc
illg agency havingjurisdictio!1. 

2. All plans and specifications shall under 
the responsible of an architect or a civil or 
structural engineer aulllOrized by Imv to develop 
constrllction plans and or by both 
such architect and enginee7: Plalls and spec~fica
liollS shall be prepared by an engineer quali-

ill that branch engineering necessalY to 
peljorm such services. A cbninistratiol1 ql the 'vvork 
ol construction shall be under the 0/ the 
re.)ponsible architect or 'vvhere 
plans and involve alterations or 
repairs, such work olconstruction may be adminis
tered all du(r qualified to pel:fonn such 
,)'ervices and holding {{ valid under Chap
ter 7 (coJ11mencing with Section 657(0) olDivision 
3 q/' the Business and Professiolls Code fhr per
formance in that branch of' engineering 
in which said plans, specifications and estimates and 
'vvork olconc)·tructioll are applicable. 

This section shall not be construed asprevel1ling 
the offire-extinguishing b}' persons 
holding a C-J 6 license issued pursuant to Division 3, 
Chapter 9, Business and Professions Code. In slIch 
instances. h(Hvevef; the respon<.;ibility chmge ol this 
sectioll shall prevail. 

1.11.3.4 Existing High-Rise Buildings. 

/. Complete plans or specifications, or both, shall be 
prepared ail work required by Section 3412 
for high-rise buildings. Such plans or spec-
ifications shall be subnlitted to the ef?j()rcing agen(v 
havillgjurisdiction. 

2. When new construction is to cOl1:form It'ith 

complete plans 
or or both, he prepared in 
accordance 11'ith the provisions subsection. 
As Llsed in this section "nelv cOllstruction" is not 
intended to include repairs. replacements or minor 
alterations Ivhich do not disrupt or appreciably add 
to or the structural o/the bIlilding. 

1.11.3.5 Retelltioll ofPltms. to Building Standards 
Law, Health and Code Sections 19850 and 19851. 
for permanent retention olplans. 
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1.11.4 Fees. 

1.11.4.1 Other Fees. PurSl1al7l to Health and Safet.v Code 
Section 13146.2, a cot/my. or district which 
a hotel, motel, /()(~gil1g house, or apartment house may 
clunge and collecl the inspectionfimn the owner 
~f'the structure ill all amount. as cletermined the 
county, or district, sufficient to pay ils costs of'that 
inspection. 

1.11.4.2 Large Fami(ll Day Cllre. Pursuallt to Health 
and Safety Code Seclion 159 7.46. Fal11i~v Da.y
Care Home,';, the local government shall process all)-' 
required permit as economical(v as possible, 
chCIIged PH review shall not exceed the costs oj'the 
review and permit process. 

1.ll.4.3 High-Rise. Pursuant to Health and Sqj'ety Code 
Sectioll 132 J 7, High-Rise Structure Inspection: Fees and 

a local agency which a high-rise structure 
pursuant to Health {[lid Code Section 13217 may 
charge and collect the ifl:-;pection'/I'OIn the owner 

high-rise structure in an amount. as de/ermined 
rhe local agenc:v. sufficient to p(~V its cm;ts olthat inspec
tion 

1.11.4.4 Fire Clearance Prein.')pectioll. Pursuant to 
Health and Code Section 13235, Fire Clearance 
Preinspection, Fee: UPOIl ol a request fi'Oln a 
prospective licensee a community care facility. as 

in Sectioll 1502. a j()l' 

as defined in Section j 569.2, or ola child 
as defined in Section 1596.750, the 

localfire enforcil1g agency, a,,' defined in Section 13244. 
or State Fire i\1arshal. whichever Iws' prill1w:vjurisdic
tiol1, shall conduct a preinspectiol1 oj'the.!i.1cilitv prior to 
thefinalfire clearance approval. A I the lime oflhe prein
spectiol1. the prilllalyfire agency ,"'hal/ price 
consultatioll and interpretation o{the regula-
tions and shall licensee ollhefilcil-

in o/the fire s{[f'e~y regulations which 
shall be enfhl'ced in order to obtain .lire clearance 
approval. o/'not more tlion $50.00 may be charged 
for the preinspectioll (?j'alacilily with a to serve 
25 O/l1ot 1I10re than $100.00 mo}' 

be chwgedfor a preinspection q/afacili~v with a capac-
to serve 26 or more persons. 

1.11.4.5 Care Facilities. The primal} enforcing 
agellCJ' shall complete thefillaljil'e clearance illspection 
for a comlllit nit.)J 
the elder~y. or child vvithin 30 days ql 
receipt o/the thejinal ill.Spectiol1. or as olthe 
date the pro5:pective requests the.fil1al prelicel1-
sure illspection the Slate Departmellt o!,Social Serv
ices, whichever is latC!: 

Pursuant to Health (flld Code Section 13235, a 
preinspectionfee o/'not more than $50 may he 
aj(lcility with a to serve 25 or less clients. 
q/'not more than $100 nu,:y he chargedjhr a preinspeClio/1 
o!,af(lCili~)' 11'ith a to ,';erve 26 or more clients. 
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Code Section J 3131.5, 
a reasonable/inal not to exceed the actual 
CO,yt ojillspecliol1 services necesswy to complete afina! 
inspection may be clwrged/br occupancies classi/led as 
residential carefClcilitiesj()f' the (RCFE). 

Pursuant 10 Health Code Section 1569.84, 
neither the Slate Fire Marshal nor allY local public entity 
shall OilY j()f' enfhrcingflre ilL',pection 
lions pursuant to state law or regulation or local ordi
nance, vvith respect to residential-care jCfcilities fhr the 

(RCFE] which serl'ice six or/elver persons. 

1.11.4.6 Requests (~lthe Office of the State Fire lHarshai. 
Whenever a local Authority Having Jurisdiction requests 
that the State Fire klarshal per/hrm plan review andlor 
inspection services related to a huildil1gpermil, the appli

Jhr such shall be payable to the Office of the 
State Fire A1arshal. 

1.l1.51Ilspections. Work per/iJrrned sub.iect to the provisions 
o/'this code .'.;/wll comply vvith the inspection requirements of 
Title 24, Part 2, Calij()rnia Building Standards Code, Sections 
109.1, 109.3, 109.3.4, 109.3.5, 109.3.6, 109.3.8, 109.3,9, 
109.3.10, 109.5, {lnd 109,6 as adopted b.Y' the Office of the 
State Fire lvlarshal. 

1.11.5. I Existing Group 1-I or R occlipallcie."l. Licensed 
24-hour care in a Group I-lor R occupan(}' in existence 
and origilwl(v classified under previous(V adopted stale 
codes 5'hall he reinspected under the appropriate previous 
code, provided there is no change in the use or character 
1;vhich would place thelaci/ilY in {l d{[ferent OCCUp{l(1(J' 

grollp. 

1.1 1.6 Cert~/icate (~lOcclJ.p(lIlcy. A o(OccupancJ 
shall be issued as ill Title 24, ParI 2, Cali/hrnia 
Building Code, Section III. 

Exception: GroliP R-3 and Group U Occupancies. 

I. 11.7 Temporary Structures and Uses. See Title Part 2, 
Cali/hrnia Building Code, Section 107. 

l.ll,8 Service Utilities. See Title 24, Part 2, Cal(fomia Build-
ing Section 112. 

I. 1l. 9 Stop Work O,.del: See Title 24, Part 2, Cal(fomia 
Building Code, Section 115. 

I. I I. I 0 Ulls(~/e Building,", SO'lIctu,.es, alld Equipment. See 
Title 24, Part 2, Calif()rJ1ia Building Code, Section 116, 

I. 11.1 I AI/opting Agency Itlent~/icllti(}ll. 

The provi.I,'ions of'this code applicable to buildings identUied 
in Ihis section will be idelllijied ill the Matrix Adoption Tables 
under the acronym SFM. 

1.12.0 Re.\'ervedfol' the State Librarian. 

1./3.0 Depllrtment (~l Water Resou rces (D WRY. 

1.13.1 AppliclItiort - Construction, installation, or alteration 
subsUlface irrigation and other 

uses. 
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Enforcing Agency - Local building department or the 

Department of Water Resources. 

Authority Cited - Water Code Sectiolls 14875 through 
14877.3. 

References - Water Code Sections 14875 through 14877.3. 

1.13.2 Appliclltion - 1nstallation, construction, alteration, or 
"0"''''10/1 H'aler .systems for water urinals, 

drains, floor sinks and other allowed 
1I.'l'es. 

Enforcing Agency - State or local agency spec(/ied the 
applicable provisions qllaw. 

Authority Citeli- Water Code Section 13557. 

References Water Code Section 13553. 

1.13.3 Adopting Agency Identification. Theprovisiol1s oltllis 
code applicable to buildings identijied in this section will be 
ident(fied in the Matrix Adoption Tables under Ihe acronym 
DWR. 

1. 14.0 Reservedfor the State Lands Commission. 
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101.0 GeneraL 

] 01.1 Title. This document shall be known as the "Uniform 
Plumbing " may be cited as such, and will be refen-ed 
to herein as "this code." 

101.2 Scope. The provisions of this code shall apply to the 
installation, alteration, repair, relocation, replace

ment, addition to, use, or maintenance of plumbing systems 
within this jurisdiction. 

I 01.3 Purpose. This code is an ordinance providing mini
mum requirements and standards for the protection of the 
public health, safety, and welfare. 

lOlA Conflicts Between Codes. Where the requirements 
within the jurisdiction of this plumbing code conflict with 
the requirements of the mechanical code, this code shall pre
vail. In instances where the code, applicable standards, or 
the manufacturer's installation instructions conflict, the more 
stringent provisions shall prevail. Where there is a contlict 
between a general requirement and a specific requirement, 
the requirement shall prevail. 

101.5 Plans Required. The Authority Having Jurisdiction 
shall be permitted to require the submission of plans, speci
fications, drawings, and such other infonnation in accordanee 
with the Authority Having Jurisdietion, prior to the com
mencement of, and at a time during the progress ot~ work reg
ulated by this code. 

The issuance of a permit upon plans and specifications 
shan not prevent the Authority Having Jurisdiction from 
thereafter requiring the correction of errors in said plans and 
specifications or from preventing construction operations 
being carried on thereunder where in violation of this code or 
of other pertinent ordinance or from revoking a certificate of 
approval where issued in error. 

101.6 Repairs and Alterations. In existing buildings or 
premises in which plumbing installations are to be altered. 
repaired, or renovated, deviations from the provisions of this 
code are permitted, provided such deviations are found to be 
necessary and are first approved by the Authority Having 
Jurisdiction. 

101.6.1 Building Sewers and Drains. Existing building 
sewers and building drains shall be permitted to be used 
in connection with new buildings or new plumbing and 
drainage work where they are found on examination and 
test to be in accordance with the requirements governing 
new work, and the proper Authority Having Jurisdiction 
shall notify the owner to make changes necessary to be 
in accordance with this code. No building, or part thereof, 
shall be erected or placed over a part of a sys
tem that is constructed of materials other than those 
approved elsewhere in this code for use under or within 
a building. 
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101.6.2 Openings. Openings into a or vent sys
tem, excepting those openings to which plumbing fix
tures are properly connected or which constitute vent 
terminals, shall be permanently plugged or capped in an 
approved manner, usi ng the appropriate materials in 
accordance with this code. 

101.7lVlaintenance. The plumbing and drainage system ofa 
premises under the Authority Having Jurisdiction shall be 
maintained in a sanitary and safe operating condition by the 
owner or the owner's agent. 

101.8 Construction. No provision of this code shall 
be deemed to require a change in a portion of a plumbing or 

system or other work regulated by this code in or on 
an existing building or lot where slIch work was installed and 
is maintained in accordance with law in effect prior to the 
effective date of this code, except where slIch plumbing or 
drainage system or other work regulated by this code is deter
mined by the Authority Having Jurisdiction to be in fact dan
gerous, unsafe, insanitary, or a nuisance and a menace to life, 
health, or property. 

101.9 Additions, or Repairs. Additions, alter
ations, repairs, and replacement of plumbing systems shall 
comply with the provisions for new systems except as other
wise provided in Section 101.11. 

101.10 Appendices. The provisions in the appendices are 
intended to supplement the requirements of this code and 
shall not be considered part of this code unless formally 
adopted as such. 

101.11 Application to Existing System. Addi
tions, alterations, or repairs shall be permitted to be made to 
a plumbing system without requiring the plumbing 
system to be in accordance with the requirements of this code, 
provided the addition, alteration, or repair is in accordance 
with that required for a new plumbing system. Additions, 
alterations, or repairs shall not cause an existing system to 
become unsafe, insanitary, or overloaded. 

101.11.1 Health and Safety. Where compliance with the 
provisions of this code fail to eliminate or alleviate a nui
sance, or other dangerous or insanitary condition that 
involves health or safety hazards, the owner or the 
owner's agent shall install such additional plumbing and 
drainage faci lities or shall make such repairs or alter-
ations as ordered by the Authority Jurisdiction. 

101.11.2 Existing Installation. Plumbing systems law
fully in existence at the time of the adoption of this code 
shall be permitted to have their use, maintenance, or 
repair continued where the lise, maintenance, or repair is 
in accordance with the original design and location and 
no hazard to or property has been created by 
such plumbing system. 
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101. 11.3 Changes in Building Occupancy. Plumbing 
systems that arc a part of a building or structure under-

a change in use or occupancy, as defined in the 
building code, shall be in accordance with the require
ments of this code that arc applicable to the new use or 
occupancy. 

10 I. 11.4 Operating Condition. Plumbing systems, 
materials, and appurtenances, both existing and new, and 
parts thereof shall be maintained in operating condition. 
Devices or safeguards required by this code shall be 
maintained in accordance with the code edition under 
which installed. The owner or the owner's designated 
agent shall be responsible for maintenance of plumbing 
systems. To determine compliance with this subsection, 
the Authority Having Jurisdiction shall be permitted to 
cause a plumbing system to be reinspected. 

101.11.5 Moved Buildings. Plumbing systems that are 
part of buildings or structures moved into this jurisdiction 
shall be in accordance with the provisions of tbis code 
for new installations, except as provided for in Section 
103.5.8.2. 

02.0 Organization and Enforcement. 

102.1 Authority Jurisdiction. The Authority Hav
ing Jurisdiction shall be thc Authority duly appointed to 
enforce this code. For slIch purposes, the Authority Having 
Jurisdiction shall have the powers of a law enforcement offi
cer. The Authority Having Jurisdiction shall have the power 
to render interpretations of this code and to adopt and enforce 
rules and regulations supplemental to this code as deemed 
necessary in order to clarify the application of the provisions 
of this code. Such interpretations, rules, and regulations shall 
comply with the intent and purpose of this code. 

In accordance with the prescribed procedures and with 
the approval of the appointing authority, the Authority Hav
ing Jurisdiction shall be permitted to appoint such number of 
technical officers, inspectors, and other employees as shall be 
authorized from time to time. The Authority Having Juris
diction shall be permitted to deputize such inspectors or 
employees as necessary to carry Ollt the functions ofthe code 
enforcement agency. 

102.2 Duties and Powers of the Authority Juris
diction. The Authority Having Jurisdiction shall be permit
ted to request the assistance and cooperation of other officials 
of this jurisdiction so far as required in the discharge of the 
duties in accordance with this code or other pertinent law or 
ordinance. 
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102.2.1 Right of Where it is necessary to make an 
inspection to enforce the provisions of this code, or 
where the Authority Jurisdiction has reasonable 
cause to believe that there exists in a building or upon a 
premises a condition or violation of this code that makes 
the building or premises unsafe, insanitary, dangerous, 
or the Authority Having Jurisdiction shall be 
permitted to enter the building or premises at reasonable 

times to inspect or to perform the duties imposed upon 
the Authority Having Jurisdiction by this code, provided 
that where such building or is occupied, the 
Authority Having Jurisdiction shall present credentials 
to the occupant and request entry. Where such building or 
premises is unoccupied, the Authority Having Jurisdic
tion shall first make a reasonable effort to locate the 
owner or other person having charge or contro I of the 
building or premises and request entry. Whcre cntry is 
refused, the Authority Having Jurisdiction has recourse 
to every remedy provided by law to secure entry. 

\Vhere the Authority Having Jurisdiction shall have 
first obtained an inspection warrant or other remedy pro
vided by law to secure entry, no owner, occupant, or per
SOil charge, care, or control of a building or 
premises shall fail or neglect, after a request is made as 
herein provided, to promptly permit entry herein by the 
Authority Having Jurisdiction for the purpose of inspec
tion and examination pursuant to this code. 

102.2.2 Stop Orders. Where work is being done con
trary to the provisions ofthis code, the Authority 
Jurisdiction shall be permitted to order the work stopped 
by notice in served on persons in the 

such work to be done, and such persons 
work until authorized by the A uthor

ity Having Jurisdiction to proceed with the work. 

102.2.3 Authority to Disconnect Utilities in Emergen
cies. The Authority Having Jurisdiction shall bave the 
authority to disconnect a plumbing to a building, 
structure, or equipment regulated this code in case of 
emergency where neeessary to eliminate an immediate 
hazard to life or propeliy. 

102.2.4 Authority to Condemn. Where the Authority 
Having Jurisdiction ascertains that a plumbing system 
or portion by this code, has become 
hazardous to life, health, or property, or has become 
insanitary, the Authority Having Jurisdiction shall order 
in \vriting that such plumbing eitber be removed or 
placed in a safe or sanitary condition. The order shall fix I 
a reasonable time limit for compliance. No person shall 
use or maintain defective plumbing after receiving such 
notice. 

Where such plumbing system is to be disconnected, 
written notice shall be In cases of immediate dan
ger to life or property, such disconnection shall be per-
mitted to be made without such notice. 

102.2.5 Liability. The Authority Having Jurisdiction 
charged with the enforcement of this code, acting in good 
faith and without malice in the discharge of the Author
ity Having Jurisdiction's duties, shall not thereby be ren
dered personally liable for damage that aeemes to 
persons or property as a result of an act or by reason of 
an act or omission in the discharge of duties. A suit 
brought the Authority Having Jurisdiction or 
employee because of such act or omission performed in 
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the enforcement of provisions of this code shall be 
defended by legal counsel provided by this jurisdietion 
until final termination of sueh proceedings. 

102.3 Board of Appea]s. In order to hear and decide appeals 
of orders, dccisions, or detenninations made by the Author
ity Having Jurisdiction relative to the application and inter
pretations of th is code, there shall be and is hereby created a 
Board of Appeals consisting of members who are qualified 
by experience and training to pass upon matters pertaining to 
plumbing design, construction, and maintenance and the 
public health aspects of plumbing systems and who are not 
employees of the jurisdiction. The Authority Having Juris
diction shall be an ex-officio member and shall act as secre
tary to said board but shall have no vote upon a matter before 
the board. The Board of Appeals shall be appointed by the 
governing body and shall hold office at its pleasure. The 
board shall adopt rules of procedure for conducting its busi
ness and shall render decisions and findings in writing to the 
appellant with a duplicate copy to the Authority Having 
Jurisdiction. 

102.3.1 Limitations of Au til 0 rity. The Board of Appeals 
shall have no authority relative to interpretation of the 
administrative provisions of this code, nor shall the board 
be empowered to waive requirements of this code. 

102.4 Violations. It shall be unlawful for a person, finn, or 
corporation to erect, construct, enlarge, alter, repair, move, 
improve, remove, convert, demolish, equip, use, or maintain 
plumbing or permit the same to be done in violation of this 
code. 

t 02.5 Penalties. A person, firm, or corporation violating a 
provision of this code shall be deemed guilty of a misde
meanor, and upon conviction thereof, shall be punishable by 
a fine, imprisonment, or both set forth by the governing laws 
of the jurisdiction. Each separate day or portion thereof, dur-

which a violation of this code occurs or continues. shall 
be deemed to constitute a separate offense. 

103.0 Permits and ins:pe~~t1(ms. 

103.1 Permits Required. It shaH be unlawful for a person, 
fi rm, or corporation to make an i 118tallation, alteration, repair, 
replacement, or remodel a plumbing system regulated by this 
code except as permittcd in Section 103.1.1, or to cause the 
same to be done without first obtaining a separate plumbing 
permit for each separate building or structure. 

103.1.1 VVork. A permit shall not be required 
for the following: 

(1) The stopping of leaks in drains, waste, or vent 
pipe, provided, however, that a trap, drain pipe, soiL 
waste, or vent pipe become defective and it becomes 
necessary to remove and replace the same with new 
material, the same shall be considered as new work 
and a permit shall be procured and inspection made 
as provided in this code. 

(2) The clearing of stoppages, including the removal 
and reinstallation of water closets, or the repairing of 
leaks in pipes, valves, or fixtures, provided such 
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repairs do 110t involve or require the replacement or 
rearrangement of valves, pipes, or fIxtures. 

Exemption from the permit requirements of this 
code shall not be deemcd to grant authorization for 
work to be done in violation of the provisions of the 
code or other laws or ordinances ofthi8 jurisdiction. 

103.1.2 Licensing. Provision for licensing shall be deter
mined by the Authority I-:laving Jurisdiction. 

103.2 Application for Permit. To obtain a pcrmit, the appli
cant shall first file an application therefore in writing on a 
form furnished by the Authority Having Jurisdiction for that 
purpose. Such application shall: 

(1) Identify and describe the work to be covered by the per
mit for which application is made. 

(2) Describe the land upon which the proposed work is to be 
done by legal description, street address, or similar 
description that will readily identify and definitely locate 
the proposed building or work. 

(3) Indicate the use or occupancy for which the proposcd 
work is intended. 

(4) Be accompanied by plans, diagrams, computations, and 
other data in accordance with Section 103.2.1. 

Be signed by the permittee or the permittee's authorized 
agent. The Authority Having Jurisdiction shall be per-; 
mitted to require evidence to indicate such authority. I 

(6) Give such other data and information in accordance with 
the Authority Having Jurisdiction. 

103.2.1 Plans and Specifications. Plans, engineering 
calculations, diagrams, and other data shall be submitted 
in one or more sets with each application for a permit. 
The Authority Having Jurisdiction shall be permitted to 
require plans, computations, and specifications to be pre
pared by, and the plumbing designed by, an engineer, an 
architect, or both who shall be I icenscd by the state to 
practice as such. 

Exception: The Authority I-laving Jurisdiction shall be 
permitted to waive the submission of plans, calculations, 
or other data where the Authority Having Jurisdiction 
finds that thc nature of the work applied for is such that 
reviewing of plans is not necessary to obtain compliance 
within the code. 

103.2.2 Information on Plans and Specifications. 
Plans and specifications shall be drawn to scale upon 
substantial paper or cloth and shall indicate the location, I 
nature, and extent of the work proposed and show in 
detail that it is in accordance with the provisions of this 
code and relevant laws, ordinances, rules, and regula
tions. 

103.3 Permit Issuance. The application, plans, and specifi
cations and other data filed by an applicant for a permit shall 
be reviewed by the Authority Having .Jurisdiction. Such plans 
shall be permitted to be reviewed by other departments of 
this jurisdiction to verify compliance with applicable laws 
under their jurisdiction. Where the Authority Having Juris
diction finds that the work described in an application for pcr-
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mit and the plans, specifications, and other data filed there
with are in accordance with the requirements ofthe code and 
other pertinent laws and ordinances, and that the fees speci
fied in Section 103.4 have been paid, the Authority Having 
Jurisdiction shall issue a permit therefore to the applicant. 

vYhere the Authority Having Jurisdiction issues the per
mit where plans are required, the Authority Having Jurisdic
tion shall endorse in writing or stamp the plans and 
specifications "APPROVED." Such approved plans and spec
ifications shall 110t be changed, modified, or altered without 
authorization from the Authority Having Jurisdiction, and the 
work shall be done in accordance with approved plans. 

The Authority Having Jurisdiction shall be permitted to 
issue a permit for the construction of a part of a plumbing sys
tem before the entire plans and specifications for the whole 
system have been submitted or approved, provided adequate 
information and detailed statements have been filed in accor
dance with the pel1inent requirements ofthis code. The holder 
of such permit shall be permitted to proceed at tile holder's 
risk without assurance that the permit f()r the entire building, 
structure, or plulllbing system will be granted. 
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103.3.1 Retention of Plans. One set of approved plans, 
specifications, and computations shall be retained by the 
Authority Having Jurisdiction until final approval of the 
work covered therein. One set of approved plans and 
specifications shall be returned to the applicant, and said 
set shall be kept on the site of the building or work at 
times during which the work authorized thereby is in 
progress. 

103.3.2 of Permit. The issuance of a permit or 
approval of plans and specifications shall not be con
strued to be a permit fc)r, or an approval of, a violation of 
the provisions of this code or other ordinance of the juris
diction. No permit presliming to authority to violate 
or cancel the provisions of this code shall be valid. 

The issuance of a permit based upon plans, specifi
cations, or other data shall not prevent the Authority Hav-

Jurisdiction from thereafter requiring the correction 
of errors in said plans, specifications, and other data or 
from preventing building operations being carried on 
thereunder where in violation of this code or of other 
ordinances of this jurisdiction. 

103.3.3 [xpiration. A permit issued by the Authority 
Having Jurisdiction under the provisions of this code 
shall expire by limitation and become null and void 
where the work authorized by such permit is not com
menced within 180 from the date of such permit, or 
where the work authorized by such permit is suspended 
or abandoned at a time after the work is commenced for 
a period of 180 days. Before sLlch work is recommenced, 
a new permit shall first be obtained to do so, and the fee 
therefore shall be one-halt'the amount required for a new 
permit for such work, provided no changes have been 
made or will be made in the original plans and specifi
cations for sLlch work, and provided further that such sus
pensions or abandonment has not exceeded 1 year. 

A permittee holding an unexpired permit shall be 
permitted to apply for an extension of the time within 
which work shall be permitted to commence under that 
permit where the permittee is unable to commence work 
within the time required by this section. The Authority I 
Having Jurisdiction shall be permitted to extend the time 
for action by the permittee for a period not exceeding 180 
days upon written request the permittee showing that 
circumstances beyond the control of the permittee have 
prevented action from being taken. No permit shall be 
extended more than once. In order to renew action on a 
permit after expiration, the permittee shall pay a new full 
permit fee. 

103.3.4 or Revocation. The Authority Hav-
Jurisdiction shall be permitted to, in writing, suspend 

or revoke a permit issued under the provisions of this 
code where the permit is issued in error or on the basis of 
incorrect information supplied or in violation of other 
ordinance or regulation of the jurisdiction. 

103.4 Fees. Fees shall be assessed in accordance with the pro
visions of this section and as set forth in the fee schedule 
Table] 03.4. The fees are to be determined and adopted by 
this jurisdiction. 

103.4.1 Plan Review Fees. Where a plan or other data is 
required to be submitted by Section 103.2.1, a plan 
review fee shall be paid at the time of submitting plans 
and specifications for review. 

The plan review fees for plumbing work shall be 
determined and adopted by this jurisdiction. 

The plan review fees specified in this subsection are 
separate fees from the permit fees specified in this sec
tion and are in addition to the permit fees. 

Where plans are incomplete or changed so as to 
require additional review, a fee shall be charged at the 
rate shown in Table 103.4. 

103.4.2 of Plan Review. Applications for 
which no permit is issued within 180 following the 
date of application shall expire by limitation, plans and 
other data submitted for review thereafter, shall be 
returned to the applicant or destroyed by the Authority 
Having Jurisdiction. The Authority Having Jurisdiction 
shall be permitted to exceed the time for action by the 
applicant for a period not to exceed 180 days upon 
request by the applicant showing that circumstances 
beyond the control of the applicant have prevented action 
from being taken. No application shall be extended more 
than once. In order to renew action on an application 
after expiration, the applicant shall resubmit plans and 
pay a new plan review fee. 

103.4.3 Investigation Fees Work \Vithout a Permit. 
Where work for which a permit is required by this code 
has been commenced without first obtaining said permit, 
a special investigation shall be made before a permit shall 
be issued for sllch work. 
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103.4.3.1 Fees. All investigation fee, in addition to 
the permit shall be collected whether or not a 
permit is then or subsequently issued. The investi
gation fee shall be equal to the amount of the permit 
fee that is required by this code if a permit were to 
be issued. The payment of slIch investigation fee 
shall not exempt a person from compliance with 
other provisions of this code, nor from a penalty pre
scribed by Jaw. 

103.4.4 Fee Refunds. The Authority Having Jurisdiction 
shall be permitted to authorize the refunding of a fee paid 
hereunder that was erroneously paid or collected. 

103.4.4.1 Percentage. The Authority Having Juris
diction shall be permitted to authorize the refunding 
of not more than a percentage, as detennined by this 
jurisdiction where no work has been done under a 
permit issued in accordance with this code. 

] 03.4.4.2 In The Authority Having Juris
diction shall not authorize the refunding of a fee paid 
except upon written application filed by the original 
permittee not to exceed 180 after the date of 
fee payment. 

103.5 Inspections. Plumbing systems for which a permit is 
required by this code shall be inspected by the Authority Hav

Jurisdiction. 

No portion of a plumbing system shall be concealed until 
inspected and approved. Neither the Authority Having Juris
diction nor the jurisdiction shall be liable for expense entailed 
in the removal or replacement of material required to permit 
inspection. Where the installation of a plumbing system is 
complete, an additional and final inspeetion shall be made. 
Plumbing systems regulated by this codc shall not be con
nected to the water, the energy fuel supply, or the sewer sys
tem until authorized by the Authority Having Jurisdiction. 

103.5.1 Water' Supply System. No water supply system 
or portion thereof shall be covered or concealed until it 
first has been tested, inspected, and approved. 

103.5.2 New Plumbing Work. New plumbing work and 
sLlch portions of existing systems as affected by new 
work, or changes, shall be inspected by the Authority 
Having Jurisdiction to ensure compliance with the 
requirements of this code and to enslIre that the installa
tion and construction of the plumbing system is in accor
dance with approved plans. 

103.5.3 Covering or No plumbing or drainage 
system, building sewer, private sewer disposal system, 
or part thereof, shall be covercd, concealed, or put into 
use until it has been tested, inspected, and accepted as 
prescribed in this code. 

103.5.4 Uncovering. Where a drainage or plumbing sys
tem, building sewer, private sewage disposal systcm, or 
part thereof, which is installed, altered, or repaired, is 
covered or concealed before being inspected, tested, and 
approved as prescribed in this code, it shall be uncovered 
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f()r inspection after notice to uncover the work has been 
issued to the responsible person by the Authority Hav-

Jurisdiction. 

] 03.5.5 Operation of Plumbing Equipment. The 
requirements of this section shall not be considered to 
prohibit the operation of plumbing installed to replace 
existing equipment or fixtures serving an occupied por
tion of the building in thc event a request for inspection 
of sllch equipment or fixture has been filed with the 
Authority Having Jurisdiction not more than 72 hours 
after such replacement work is completed, and before a 
portion of such plumbing system is conccaled by a per
manent portion of the building. 

103.5.6 of Plumbing systems shall be 
tested and approved in accordance with this code or the 
Authority Having Jurisdiction. 

103.5.6.1 Test. Tests shall be conducted in the pres
ence of the Authority I-Iaving Jurisdiction or the 
Authority Having Jurisdiction's duly appointed rep
resentative. 

103.5.6.2 Test Waived. No test or inspection shall 
be required where a pI umbing system, or part 
thereof, is set up for exhibition purposes and has no 
connection with a water or drainage system. 

103.5.6.3 Exceptions. In cases where it would be 
impractical to provide the required water or air tests, 
or for minor installations and repairs, the Authority 
Having Jurisdiction shall be permitted to make such 
inspection as deemed advisable in order to be 
assured that the work has bcen performed in accor
dance with the intent oflhis code. 

103.5.6.4 'ii!lhtraess. Joints and connections in the 
plumbing system shall be gastight and watertight for 
the pressures required by the test. 

103.5.7 Inspection Requests. It shall be the duty of the 
person doing the work authorized a permit to notify 
thc Authority Having Jurisdiction that such work is ready 
for inspection. The Authority Having Jurisdiction shall 
be permitted to require that a request for inspection be 
filed not less than I working day bd()re such inspection 
is desired. Such request shall be in writing or by tele
phone, at the option of the Authority Having Jurisdiction. 

It shall bc the duty of the person requesting inspec
tions in accordance with this code to provide access to 
and means for inspection of such work. 

103.5.7.1 Advance Notice. It shall be the duty of the 
person doing the work authorized by the permit to 
notify the Authority Having Jurisdiction, orally or 
in writing, that said work is ready for inspection. 
Such notification shall be given not less than 24 
hours before the work is to be inspected. 

103.5.7.2 It shall bc the duty of the 
holder of a permit to make sure that the work will 
stand the test prescribed before giving the notifica
tion. 
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The equipment, material, and labor necessary 
for inspection or tcsts shall be furnished by the per
son to whom the permit is issued or by whom 
inspection is requcstcd. 

103.5.8 Other Inspections. In addition to the inspections 
required by this code, the Authority Having Jurisdiction 
shall be permitted to require other inspections of plumb
ing work to ascertain compl iance "",lith the provisions of 
this code and other laws that are enforced by the Author
ity Having Jurisdiction. 

103.5.8.1 Defective Systems. An air test shall be 
used in testing the sanitary condition of the drainage 
or plumbing system of building premises where 
there is reason to bel ieve that it has become defec
tive. In buildings or premises condemlled by the 
Authority Having Jurisdiction because of an insan
itary condition of the plumbing system, or part 
thereof, the alterations in sllch system shall be in 
accordance with the requirements of this code. 

103.5.8.2 Moved Structures. Parts of the plumbing 
systems of a building or part thereof that is moved 
from one foundation to another, or from one loca
tion to another, shall be completely tested as pre
scribed elsewhere in this section for new work, 
except that walls or floors need not be removed dur
ing such test where other equivalent means of 
inspection acceptable to the Authority Having Juris
diction are provided. 

103.5.9 Rcinspections. A reinspection fee shall be per
mitted to be assessed for each inspection or reinspection 
where such pOltion of work for which inspection is called 
is not complete or where required corrections have not 
been made. 

This provision is not to be interpreted as requiring 
reinspection fees the first time a job is rejected for fail
ure to be in accordance with the requirements of this 
code, but as controlling the practice ofcallil1g for inspec
tions before the job is ready for inspection or reinspec
tion. 

Reinspection fees shall be permitted to be assessed 
where the approved plans are not readily available to the 
inspector, for failure to provide access on the date for 
which the inspection is requested, or for deviating from 
plans requiring the approval of the Authority Having 
Jurisdiction. 

To obtain reinspection, the applicant shall file an 
appl ication therefore in writing upon a form furnished 
for that purpose and pay the reinspection fee in accor
dance with Table 103.4. 

In instances where reinspection fees have been 
assessed, no additional inspection of the work will be 
performed until the required fees have been paid. 

103.5.9.1 Corrections. Notices of cOlTection or vio
lation shall be written by the Authority Having Juris
diction and shall be permitted to be posted at the site 

of the \\lork ormai led or delivered to the permittee 
or his authorized representative. 

Refusal, failure, or neglect to comply with such 
notice or order within 10 days of receipt thereof, 
shall be considered a violation of this code and shall 
be subject to the penalties set fOlih elsewhere in this 
code for violations. 

] 03.5.9.2 Retesting. \Vhere the Authority Having 
Jurisdiction finds that the work win not pass the test, 
necessary corrections shall be made, and the work 
shall be resubmitted for test or inspection. 

103.5.9.3 Approval. Upon the satisfactory comple
tion and final test of the plumbing system, a certifi
cate of approval shall be issued by the Authority 
Having Jurisdiction to the permittee on demand. 

103.6 Connection Approval. No person shall make connec
tions from a source of energy or fuel to a plumbing system or 
equipment regulated by this code and for which a permit is 
required until approved tbeAuthority Having .Jurisdiction. 

103.6.1 Other Con nections. No person sha II makc con
nection from a water-supply I ine nor shall connect to a 
sewer system regulated by this code and for which a per
mit is required until approved by the Authority Having 
Jurisdiction. 

103.6.2 Connections. The Authority Hav
ing Jurisdiction shall be permitted to authorize tempo
rary connection of the plumbing equipment to the source 
of energy or fuel for the purpose of testing the equipment. 

103.7 Unconstitutional. Where a section, subsection, sen
tence, clause, or phrase of this code is, for a reason, held to be 
unconstitutional, such decision shall not affect the validity of 
the remaining portions of this code. The legislative body 
hereby dec1ares that it would have passed this and each 
section, subsection, sentence, clallse, or phrase thereot: irre
spective of the fact that one or more sections, subsections, 
sentences, clauses, and phrases are declared unconstitutional. 

103.8 Validity. Where a provision of this code, or the appli
catioll thereof to a person or circumstance, is held invalid, the 
remainder of the code, or the application of sllch provision to 
other persons or circumstances, shall not be affected thereby. 
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Permit Issuance 

TABLE 103.4 

PLUMBING PERMIT FEES 

1. For issuing each ............................................................................................................................................ * 
2. For issuing each supplemental pennit ...................................................................................................................... * __ _ 

Unit Fee Schedule (in addition to Items 1 and 2 above) 

1. For cach plumbing fixture on one trap or a set of fixtures on one trap (including water, 
drainage piping, and backtlow protection therefore) ............................................................................................... * __ _ 

2. For each building sewer and each trailer park sewer ............................................................................................. .. 

3. Rainwater systems - per drain (inside building) ..................................................................................................... . 

4. For each cesspool (where permitted) ...................................................................................................................... . 

5 . For each private sewage disposal system ................................................................................................................ . 

6. For each \vater heater, vent, or both ........................................................................................................................ . 

7. For each gas piping system of one to five outlets ................................................................................................... . 

8. For each additional gas piping system per outlet ........................................................................................ .. 

9. F or each industrial waste pretreatment interceptor, including its trap and vent, 
except grease interceptors functioning as fixture traps ....................................................................... * __ _ 

10. For each installation, alteration, or repair of water piping, water treating equipment, or both ............................... *~_~ ........ . 

11. For each repair or alteration ofdrainagc or vent piping, each fixture ...................................................................... * __ _ 

J 2. For each lawn sprinkler system on one meter including backflow protection devices therefore .................................. * __ _ 
13. For atmospheric-type vacuum breakers not referenced in hem 12: 

One to 5 ........................................................................................................................................................... .. 

over 5, each ....................................................................................................................................................... * __ _ 
14. For each backtlow protective device other than atmospheric-type vacuum breakers: 

Two inch (50 mm) diameter and smaller ......................................................................................................... * ___ .~ 
over 2 inch (50 111m) diarneter ........................................................................................................................... * __ _ 

15 . For each gray water systeu1 ...................................................................................................................................... *.~ ..... ~ ....... ~ ...... _ ........... . 
16. For initial installation and for a reclaimed water system ............................................................................. . 

17. For each annual cross-connection testing of a reclaimed water system (excluding initial test) ............................ .. 

] 8. For each medical gas piping serving one to five inlet(s)/out1et(s) for a specific gas ................................. .. 

19. For each additional medical gas inlet(s)/outlet(s} .................................................................................................. .. 

Other Inspections and Fees 
I. Inspections outside of normal business hours .......................................................................................................... * __ _ 
2. Reinspection fee ....................................................................................................................................................... * 
3. Inspections for which no fee is specifically indicated .............................................................................................. * __ _ 
4. Additional plan review required by changes, additions, or 

revisions to approved plans (minimum hour) ........................................................................................ * __ _ 
For SI units: I inch 25 mm 

Jurisdiction will indicate their 
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CALIFORNIA PLUMBING CODE. MATRIX ADOPTION TABLE 
CHAPTER 2 . DEFINITIONS 

(Matrix Adoption Tables are non-regulatory, intended only as an aid to the user. See Chapter 1 for state agency authority and building application.) 

Adopting Agency 

Adopt Entire Chapter 

Adopt Entire Chapter as amended 
(amended sections listed below) 

Adopt only those sections that are 
listed below 

Chapter/Section 

203.0 

204.0 

205.0 

206.0 

207.0 

208.0 

209.0 

210.0 

1211.0 

:214.0 

215.0 

216.0 

217.0 

220.0 

221.0 

222.0 

223.0 

1225.0 
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201.0 General. 

201.1 Applicability. For the purpose of this code, the fol
lowing terms have the meanings indicated in this chapter. 

No attempt is made to define ordinary words, which are 
used in accordance with their established dictionary mean
ings, except where a word has been used loosely and it is nec
essary to define its meaning as used in this code to avoid 
misunderstand ing. 

202.0 Definition of Terms. 

202.1 General. The definitions of terms are arranged alpha
betically according to the first word of the term. 

203.0 A 

A8S. Acrylonitrile-butadiene-styrene. 

Accessible. Where applied to a fixture, connection, appliance, 
or equipment, "accessible" means having access thereto, but 
which first may require the removal of an access panel, door, 

lor similar obstruction. 

I Accessible, ReadHy. Having a direct access without the 
I necessity of removing a panel, door, or similar obstruction. 

Air Break. A physical separation which may be a low inlet 
into the indirect waste receptor from the fixture, appliance, 
or device indirectly connected. 

Air The unobstructed vertical distance 
through the free atmosphere between the lowest opening from 
a pipe, plumbing fixture, appliance, or appurtenance convey
ing waste to the flood-level rim of the receptor. 

Air 'Vater Distribution. The unobstructed vetiical dis
tance through the free atmosphere between the lowest open
ing from a pipe or faucet conveying potable water to the 
flood-level rim of a tank, vat, or fixture. 

Alternate 'Vater Source. Nonpotable source of water that 
includes but not limited to gray water, on-site treated non
potable water, rainwater, and reclaimed (recycled) water. 

Anchors. See Supports. 

I Appliance Categorized Vent Diameter/Area. The minimum 
vent area/diameter permissible for Category r appliances to 
maintain a nonpositive vent static pressure where tested in 
accordance with nationally recognized standards. [NFPA 
54:3.3.7] 

ApplhlnceFuel Connector. An assembly of listed semi-rigid 
or flexible tubing and fittings to cany fuel between a fuel
piping outlet and a fuel-burning appliance. 

Approved. Acceptable to the Authority Having Jurisdiction. 

Exception: /HCD 1 & HCD 2/ "Approved" means meeting 
the approvaL 0/ the Enforcing except as otherwise 
provided by Icrw, when used ill connection with any system, 
material, type (~l construction, or appliance as the 
result q/'investigatiol1s and tests conducted by the agency, or 
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reasol1 of accepted principles or tests by national author
ities, or technical, health. or scientific organizations or agen
cies. 

Notes: 

1. See Health and Sa(eZV Code Section 17920 .for 
as applied to residential construction and 

buildings or structures acceSSO/}' thereto as l't)1£lrt:>l1t'Pf/ 

in Sectiol1 1.8.2. 

2. See Health and Code Secti on 1792 I. I for 
as applied to the use o(the hotplates' ill res-

idential construction as in Section 1,8.2. 

3. See Health alld Safety Code 19966j()r "Approved" as 
applied to Fae/my-Built Housing as re.fi:.!renced in Sec
tion /.8.3.2.5. 

4. See Health alld Sale~v Code Section 18201 
"Approved" as applied to A10bilehome Parks as refer
enced in Section 1.8.2. 

5. See Health alld Safety Code Section 18862.1 for 
nn'"fl"on" as applied to Special Occupancy Parks as 

referenced in Section 1.8.2. 

Approved Testing Agency_ An organization primarily estab
lished for purposes of testing to approved standards and 
approved by the Authority Having Jurisdiction. 

rHCD 1 & HCD 2/ AgelUy is any 
agency ~vhich is determined b.y the e/~f()rcil1g agency. excepl 
as otherwise provided ,)'lalute, to have adequate pen,;oflnel 
alld expertise to cany out the testing (~l.',:vstems, Inuterials. 
and or nn'lI'.fJ".r'o\' 

Area Drain. A receptor designed to collect surf~lce or storm 
water from an open area. 

Aspirator. A fitting or device supplied with water or other 
fluid under positive pressure that passes through an integral 
orifice or constriction, causing a vacuum. 

Authority Having Jurisdiction. The organization, otlice, or 
individual responsible for enforcing the requirements of a code 
or standard, or for approving equipment, materials, installa
tions, or procedures. The Authority Having Jurisdiction shall be 
a federal, state, locaL or other regional depaliment or an indi
vidual such as a plumbing official, mechanical ofticial, labor 
department official, health depaliment official, building offi
cial, or others having statutory authority. [n the absence of a 
statutory authority, the Authority Having Jurisdiction may be 
some other responsible pal1y. This definition shall include the 
Authority Having Jurisdiction's duly authorized representative. 

rHCD 1 & HCD 2/ "Authority Having Jurisdiction" shall 
mean "En/orcing .. as defined in Section 207.0 o/this 
code. 

204.0 -8 
BacktlmY. The flow of water or other liquids, mixtures, or 
substances into the distributing pipes of a potable supply of 
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water from sources other than its intended source. See Baek
siphonage, Backpressure Backtlow. 

Backflow Connection. An arrangement whereby backllow 
can oCCUI'. 

I Backt10w Preventer. A backtlow prevention device, an 
I assembly, or other method to prevent bacldlow into the 

potable water system. 

Backpressure Backflow. Backtlow due to an increased pres
sure above the supply pressure, which may be due to pumps, 
boilers, gravity, or other sources of pressure. 

Backsiphonage. The flowing back of used, contaminated, or 
polluted water from a plumbing fixture or vessel into a water 
supply pipe due to a pressure less than atmospheric in such 
pipe. See Baekllow. 

Backwater Valve. A device installed in a drainage system to 
prevent reverse now. 

Bathroom Group. A group of fixtures consisting of a water 
closet, one or t\VO lavatories, and either a bathtub, a combi
nation bath/shower, or a shower and may include a urinal or 
bidet and an emergency floor drain. 

Bathroom, Half. A rool11 equipped with only 1:1 water closet 
and lavatory. 

1K')l1'1I"'::,,,,, of Fixtures. A group of two or more similar, adja
cent fixtures that discharge into a common horizontal waste 
or soil branch. 

Boiler Blowoff. An outlet on a boiler to permit emptying or 
discharge of sediment. 

I Bonding Jumper. A reliable conductor to ensurc the required 
electrical conductivity bctween metal parts required to be 
electrically connected. [NFPA 70: 100.1 J 
Branch. A part of the piping system other than a main, riser, 
or stacie 

Branch, Fixture. See Fixture Branch. 

Horizontal. Sec Horizontal Branch. 

Branch Vent. A vent connecting one or more individual vents 
with a vent stack or stack vent. 

Building. A structure built, erected, and framed of compo
nent structural parts designed for the housing, shelter, cnclo
sure, or support of persons, animals, or property of any kind. 

Exceptiolls: /HCD I & HCD 2/ ''BUILDING'' shall not 
include Ihefollmving: 

I. 

2. 

3. 

4. 

5. 
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lno/Jilel1ome as defined in Health {lnd Sqlety Code 
Sectio/l 18008. 

Any manuj'actured home as 
Code Section 18007. 

in Health {[nd Safety 

commercial modular as dejilled in Health and Sq[e(v 
Code Section ISOO 1.8 or any special pU'7Jose commer
cialmodular as defined in Section 18012.5. 

recreational vehicle as 
Code 18010. 

il1 Section Health alld 

Any fnultil(JIni(v mCll1t~f(lctllred home as defined in Health 
and Code Section 18008.7. 

For additional information, Health and Safety Code Sec-
tioll 18908. 

Building Drain. That of the lowest piping of a drainage 
system that receives the discharge tI-om soiL waste, and other 
drainage pipes inside the walls of the building and conveys it 
to the building sewer beginning 2 feet (610 mm) outside the 
building wall. 

BuHding Drain (Sanitary). A building drain that conveys 
sewage only. 

HuHoJinf! Drain (Storm). A building drain that conveys storm 
water or other drainage, but no sewage. 

lU' ...... '-.... ~ Sewer. That part of the horizontal piping of a 
drainage system that extends from the end of the building 
drain and that receives the discharge ofthe building drain and 
conveys it to a public sewer, private sewer, private sewage 
disposal system, or other point of disposal. 

DUIIUIHl! Sewer (Combined). A building sewer that conveys 
both se\vage and storm water or other drainage. 

Building Sewer (Sanitary). A building sewer that conveys 
sewage only. 

Building Sewer (Storm). A building sewer that conveys 
storm water or other drainage, but no sewage. 

Building Subdrain. That portion of a drainage system that 
does not drain by into the building sewer. 

The pipe canying potable water from the 
water meter or other source of water supply to a building or 
other point of use or distribution on the lot. I 

205.0 -C-
Certified Backflow Assembly Teste.', A person who has 
shown competence to test and maintain backflow assemblies 
to the satisfaction of the Authority Having Jurisdiction. 

Cesspool. A lined excavation in the ground that receives the 
discharge of a drainage system or part thereof, so designed as 
to retain the organic matter and solids discharging therein, but 
permitting the liquids to seep through the bottom and sides. 

Chemical \Vaste. See Special Wastes. 

Chimney. A vertical shaft enclosing one or more flues for 
conveying flue gases to the outside atmosphere. 

Chimney, Factory-Built. A chimney composed of listed fac
tory-built components assembled in accordance with the 
terms of listing to form the completed chimney. [NFPA 
54:3.3.18.2] 

Chimney, Masonry. A field-constructed chimney of solid I 
masonry units, bricks, stones, listed masonry chimney units, 
or reinforced portland cement concrete, lined with suitable 
chimney flue liners. [NFPA 54:3.3.18.3] 

Metal. A chimney constructed of metal with a 111in-1 
il11um thickness not less than 0.127 inch 111m) (No. } 0 
manufacturer's standard gauge) steel sheet. 

Clarifier. See 1l1terceptor. 

Clear \Vater 'Vaste. Cooling water and condensate drainage 
from reti-igeration and air-conditioning equipment; cooled 
condensate from steam heating systems; and cooled boi leI' 
blowdown water. 
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Clinic Sink. A sink designed primarily to receive wastes from 
bedpans and having a flush rim, an integral trap with a visi
ble trap seal, and the same flushing and cleansing character
istics as a water closet. 

Clothes Washer System IHCD 1/. A gray ware I' uti
lizing a single domes'tic clotheslvashillg machine il7 a 
one- or twofcllni~y dwelling. 

Code. A standard that is an extensive compilation of provi
sions covering broad subject matter or that is suitable for 
adoption into law independently of other codes and standards. 

Combination Thermostatic/Pressm-e Valve. A 
mixing valve that senses outlet temperature and incoming hot 
and cold water pressure and compensates for fluctuations in 
incoming hot and cold water temperatures, pressures, or both 
to stabilize outlet temperatures. 

Combination Waste and Vent System. A specially designed 
system of waste piping embodying the horizontal wet venting 
of one or more sinks or 1100r drains by means of a common 
waste and vent pipe, adequately sized to provide free move
ment of air above the flow line of the drain. 

Combined Building Sewer. See Building Sewer (Com
bined). 

I Combustible Material. .As peliaining to materials adjacent to 
or in contact with heat-producing appliances, vent connec
tors, gas vents, chimneys, steam and hot water pipes, and 
warm air ducts, materials made of or surfaced with wood, 
compressed paper, plant fibers, or other materials that are 
capable of being ignited and burned. Such material shall be 
considered combustible even though flame-proofed, fire
retardant treated, or plastered. [NFPA 54:3.3.67.1J 

CommiSS(lries Serving l'l1obile Food Preparation Ullits 
Il)HS/. A food establishment in l(vhichjood. containel:s', equip
ment or supplies are ,)·tored or handled/or use in ·vehicles, 
mobile food preparation units, fi:>od carts or vending 
mcu.:hines'. 

Common. That part o1'a plumbing system that is so designed 
and installed as to serve more than one appliance, fixture, 
building, or system. 

II Complex I..\)stem [BSC, HCD 1/. Gra:y water systems that 
t11<;:,"f.1t1rcrp over 250 gallons (947 L) per 

Conductor. A pipe inside the building that conveys storm 
water from the roof to a storm drain, combined building 
sewer, or other approved point of disposal. 

Confined Space. A room or space having a volume less than 
50 cubic feet per 1000 British thermal units per hour (Btu/h) 
(4.83 m'/kW) of the aggregate input rating of all fuel-buming 
appl iances installed in that space. 

Contamination. An impairment of the quality of the potable 
water that creates an actual hazard to the public health 
through poisoning or through the spread of disease by 
sewage, industrial fluids, or waste. Also defined as Haz
ard. 

Continuous Vent. A vertical vent that is a continuation of the 
drain to whieh it connects. 

Continuous \Vaste. A drain connecting the compartments of 
a set of fixtures to a trap or connecting other permitted fix
tures to a common trap. 
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Covered 1111lltifamily Dwellings IRCD I-ACI. See Section 
1.8.2.1.2. 

CPVC. Chlorinated Poly (Vinyl Chloride). 

Cdtical Care Area. Those special care units, intensive care I 
units, coronary care units, angiography laboratories, cardiac 
catheterization laboratories, delivery rooms, operating rooms, 
post anesthesia recovcry rooms, emergency departments, and 
similar areas in which paticnts are intended to be subjected to 
invasive procedures and connected to line-operated, patient
care-related electrical appliances. [NFPA 99:3.3.138.1] 

CdticaJ Level. The critical level (C-L or CIL) marking on a 
backtlow prevention device or vacuum breaker is a point con
forming to approved standards and established by the testing 
laboratory (usually stamped on the device by the manufac
turer) that determines the minimum elevation above the flood
level rim of the fixture or receptor served at which the device 
may be installed. Where a backflow prevention device does 
not bear a critical level marking, the bottom of the vacuum 
breaker, combination or the bottom of sLlch approved 
device shall constitute the critical level. 

Cross-Connection. A connection or arrangement, physical 
or otherwise, between a potable water supply system and a 
plumbing fixture or a tank, receptor, equipment, or device. 
through which it may be possible for nOl1potable, used, 
unclean, polluted, and contaminated water, or other sub
stances to enter into a part of such potable water under 
any condition. 

206.0 

Debris Exclude.'. A device installed on the.' rainwater catCh-I 
ment conveyance system to prevent the accumulation of 
leaves, needles, or other debris in the system, 

Department IHCD 1, HCD 2 ami HCD I-AC/. "Departm.ent·' 
mean,," the of Housing and Community 
ment. 

Department Having Jurisdiction. The Authority Having 
Jurisdiction, including any other law enforcement agency 
affected by a provision of this code, whether such agency is 
specifically named or not. 

IRCD J & IICD 2/ "Department Having Jurisdiction" shall 
mean >J as defined in Section 207.0 orthis 
code. 

Design Flood Elevation. The elevation of the "design flood," 
including wave height, relative to the datum specified on the 
community's legally designated flood hazard l11ap, In areas 
designated as Zone AO, the design flood elevation is the ele
vation of the highest existing grade of the building's perime
ter plus the depth number (in feet) speei fied on the l100d 
hazard map. Tn areas designated as Zone AO where a depth 
number is not specified on the map, the depth number is taken 
as being equal to 2 feet (610 111m). 

Developed Length. The length along the center line of a pipe 
and fittings. 

Diameter. Unless specifically stated, "diameter" is the nom
inal diameter as designated commercially. 
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I Direct-Vent Appliances. Appliances that are constructed and 
installed so that air for combustion is derived directly from 

I the outdoors and flue gases are discharged to the outdoors. 
I [NFPA 54:3.3.6.3J 

Disposal Field {BSC & HCD 1/. An intended destination/or 
graywatef; including but not limited to, a mulch basin or 

landscape feature. gray H'ater leach jield, or other 
approved method oldisposat. 

Domestic Sewage. The liquid and water-borne wastes 
derived from the ordinary living processes, free from indus
trial wastes, and of such character as to permit satisfactory 
disposal, without special treatment, into the public sewer or 
by means of a private sewage disposal system. 

Downspout. The rain leader fr0111 the roof to the building 
storm drain, combined building sewer, or other means of dis
posal located outside of the building. See Conductor and 
Leader. 

Drain. A pipe that carries waste or waterborne wastes in a 
building drainage system. 

Drainage System. Includes all the piping within public or 
private premises that conveys sewage or other liquid wastes 
to a legal point of disposal, but does not include the mains of 
a public sewer system or a public sewage treatment or dis
posal plant. 

Durham System. A soil or waste system in which all piping is 
threaded pi"pc, tubing, or other sLlch rigid construction, using 
recessed drainage fittings to correspond to the types of piping. 

207.0 E 

Effective Ground-Fault Current Path. An intentionally con
structcd, low-impedancc electrically conductive path designed 
and intended to carry current under ground-fault conditions 
from the point of a ground fault on a wiring system to the elec
trical supply source and that facilitates thc operation of the 
overcurrent protective device or ground-fault detectors on 
high-impedance grounded systems. [NFPA 54-12:3.3.36] 

Effective Opening. The minimum cross-sectional area at the 
point of water supply discharge measured or expressed in 
terms of: (J) diameter of a circle or (2) where the opening is 
not circular, the diamcter of a circle of equivalent cross-sec
tional area. (This is applicable also to air gap.) 

IIE1~f()rcillg Agellcy IBSe, RCD /, HCD 2, and HCD l-AC/. 
.. is lhe department or agenc,l' 

as statute or regulation. 

Essentiallv Nontoxic Transfer Fluid. Essentially nontoxic 
at practic~lly nontoxic, Toxicity Rating Class] (reference 
"Clinical Toxicology of Commercial Products" Gosselin, 
Smith, Hodge, & Braddock). 

Excess Flow Valve A valve designed to activate 
wherc the fuel gas passing through it exceeds a prescribed 
flow rate. [NFPA 54:3.3.105.3] 

Existing \-Vork. A plumbing system or any part thereof that 
has been installed prior to the effective date of this codc. 
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208.0 -F 
F Rating. The time period that the penetration firestop system I 
limits the spread of fire through the penetration, where tested 
in accordance with ASTM E 814 or UL 1479. 

Fixture Branch. A water supply pipe between the fixture 
supply pipe and the water distribution pipe. I 
Fixture Drain. The drain from the trap of a fixture to the 
junction of that drain with any other drain pipe. 

.Fixture Supply_ A water supply pipe connecting the fixture 
with the fixture branch. 

Fixture Unit. A quantity in tel1ns of which the load-producing 
effects on the plumbing system of different kinds of plumbing 
fixtures are expressed on some arbitrarily chosen scale. 

Flammable Vapor or Fumes. The concentration of flamma
ble constituents in air that exceeds 25 percent of its lower 
flammability limit (LFL). 

Flood Hazard Area. The greater of the following two areas: 

( 1) The area within a floodplain subject to a ] percent or 
greater chance of flooding in any given year. 

(2) The area designated as a flood hazard area on a commu-
nity's nood h~zard map, or otherwise designated. 

Flood Hazard Area Subject to High-Velocity '''ave Action. 
Area within the flood hazard area that is subject to high veloc
ity wave action, and shown on a Flood Insurance Rate Map or 
other flood hazard map as Zone V, VO, VE or Vl-30. 

Flood LeveL See Flooded. 

Flood-Level Rim. The top of a receptor from which 
water overflows. 

Flooded. A fixture is flooded where the liquid therein rises 
to the flood-level rim. 

Flue Collar. That pOltion of an appliance designed for the I 
attachment of a draft hood, vent connector, or venting sys
tem. [NFPA 54:3.3.46J 

Flush Tank. A tank located above or integral with water clos
ets, urinals, or similar fixtures for the purpose offlushing the 
usable portion of the fixture. 

Flush 'Valve. A valve located at the bottom of a tank for the 
purpose of f1ushing water closets and similar fixtures. 

Flusbometer Tank. A tank integrated within an air aCCUITI1J
latar vessel that is designed to discharge a predetermined 
quantity of water to fixtures for flushing purposes. 

FJushometer Valve. A valve that discharges a predetermined 
quantity of water to fixtures for flushing purposes and is actu
ated by direct water pressure. 

FOG Disposal System. A grease interceptor that reduces 
nonpetroleulll fats, oils, and grease (FOG) in effluent by sep
aration, mass, and volume reduction. 

Food Establishment IDPHj. Any room. building, place or 
portion nwintained, used or operated/or purpose of 
storing, preparing, serving, sal-

Ol' otherwise halldlingjood at the retail/eve!. 

Fuel Gas. Natural, manufactured, Iiquetied petroleum, or a 
mixture of these. 
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I Fuel Gas Quick-Disconnect. A hand-operated device that 
provides a means for connecting and disconnecting an appli
ance or an appliance connector to a gas supply and that is 
equipped with an automatic means to shut off the gas supply 
where the device is disconnected. [NFPA 54:3.3.29.3] 

I Fuel Gas Vent. A listed factory-made vent pipe and vent fit
tings for conveying flue gases to the outdoors. 

Fuel Gas Venting System. A continuous open passageway 
from the nue collar or draft hood of an appliance to the out
doors for the purpose of removing flue or vent gases. [NFPA 
54:3.3.100.7] 

209.0 G 

Gang or Group Sbower. Two or more showers in a common 
area. 

I Gas Piping. An installation of pipe, valves, or fittings that is 
used to convey fuel gas, installed on a premises or in a build
ing, but shall not include: 

(1) A portion of the service piping. 

(2) An approved piping connection 6 feet (1829 mrn) or less 
in length between an existing gas outlet and a gas appli
ance in the same room with the outlet. 

I Gas Piping System. An alTangement of gas piping or regu
lators after the poi nt of del i very and each arrangement of gas 
piping serving a building, structure, or premises, whether 
individually metered or not. 

I General Care Areas. General care areas are patient bed
rooms, examining rooms, treatment rooms, clinics, and sim
ilar areas in which it is intended that the patient will come in 
contact with ordinary appliances such as a nurses-call sys
tem, electric beds, examining lamps, telephones, and enter
tainment devices. [NFPA 99:3.3.138.2J 

Grade. The slope or fall of a line of pipe in reference to a 
horizontal plane. In drainage, it is usually expressed as the 
fall in a fraction of an inch (mm) or percentage slope per foot 
(meter) length of pipe. 

Gravity Grease Interceptor. A plumbing appurtenance or 
appliance that is installed in a sanitary drainage system to 
intercept nonpetroleum fats, oils, and greases (FOG) from a 
wastewater discharge and is identified by volume, 30 minute 
retention time, baffle(s), not less than two compartments, a 
total volume of not less than 300 gallons (1135 L), and grav
ity separation. [These interceptors comply with the require
ments of Chapter 10 or are designed by a registered 
professional engineer.] Gravity grease interceptors are gen
erally installed outside. 

GI'aywater [BSC & HCD IJ. Pursuant to Health and Safezv 
Code Section 17922.12, "gra.YlwJfer" means ulltreated lV(Jste
water that has not been contaminated any toilet discharge, 
has not been affected il!lectious, contaminated, or 
unhealthy bodily lV'aSles, and does not present a threatfi'om 
contamination by ul1healthfi,t1 processing, rnam~lacturing. or 
operating wastes, "GraYlvater" includes. but is not limited to, 
lvastewaterflml/ bathtubs, bathroom ~washbasins, 
clothes J;vashing machines. and laundry tubs, but does not 
include wastelvaterfrom kitchen sinks or dishwashers. 
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Note: For the purpose olapplying the standards contained 
in this code. "Graywater') as defined has the .'i'alne 
meaning as water ". v1)ater ", and 

Gray Water System {BSe}. A designed to collect gray 
~9ater to be treated on-siteIor reuse or distribution to an irri
gation or di:-,posal field. A gray ~vater system frlay include, 
OIh'!;ite treated nonpotahle water devices or equipment, tanks, 
valves,filters. pumps or other appurtenance,)' along with pip
ing and receiving landscape. 

Gray Hater ,System {HCD J}. A designed to collect 
gray l'vater on-site/or reuse or distribution to an irrigatiol1 or 
disposal field. A gray water system may include, on-site 
treated nonpotable waleI' devices or equipment, tanks, valves, 
filters. pumps or other appurtenances along with piping and 
,'0,°/)1 1," l>H la Ildscape. 

Grease Interceptor. A plumbing appurtenance or appliancc that 
is installed in a sanitary drainage system to intercept nonpetro
leum fats, oil, and greases (FOG) from a wastewater discharge. 

Grease Removal Device (GRD). A hydromcchanical grease 
interceptor that automatically, mechanically removes non
petroleum fats, oils and grease (FOG) from the interceptor, 
the control of which are either automatic or manually initi
ated. 

Grounding Electrode. A device that establishes an electri-I 
cal connection to the earth. 

210.0 H 

Handwas/Zillg Fixture {OSHPD 1,2,3 & 4}. Handvvashfix
tures cOllsist offaucet. trim and sink as described: 

(/) Faucets and Tritn 

a. Hand washing Jixtures lIsed by medical and I7Ul~'iil1g 
V<I,"""""'. ancUhod handlers :;;hull be trimmed with 

valve.s' that can be operated without the 115;e olhands. 

i. Wrist or elbow blades shall be permitted l,vhere 
allowed per Table 4-2. 

ii. Blade handles usedjor this purpose shall be at 
least 4 inches (/02 mm) in length. 

b. Sensor operatedji.xllfres shall he capable ofjimc
tloning dllring loss ofl/onnal pOH'el: 

c. Fallcets shall not be equipped with an aeralo!' but 
may be equipped with a nOll-aerating laminar 
device. 

d. If deck-mollnted manual temperature controls are 
used they shall use wrist blades at least 4 inches 
(102 111m) in length. 

e. Faucets shall be equipped ~with gooseneck !>jJouts. 
gooseneck spout is a deck orjixtllre-moullted SpOlIt 
so the discharge point oj'the spout relurll is at least 
5 inches mm) above thefixtlire rim. 

(2) Sinks 

a. Sinks ill hand-washingJixtures shall be designed and 
installed to prevent splashing outside olthe sink. 

b. Sinks shall have and sealed basin')' to pre-
vent }vater leaks onto or into the cabinetly or vvall 
spaces. 
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c. Design of sinks and cabinetry s/za/ll1ot permit stor
age heneath the sink basin. 

Hangers. See Supports. 

I Heat-Fusion Weld Joints. Ajoint used in some thermoplas
tic systems to connect pipe to fittings or pipe lengths directly 
to one another (butt-fusion). This method of joining pipe to 
fittings includes socket-fusion, electro-fusion, and saddle
fusion. This method of welding involves the application of 
heat and pressurc to the componcnts, allovving them to fuse 
together forming a bond between the pipe and fitting. 

High Hazard. See Contamination. 

Horizontal Branch. A drain pipe extending laterally from a 
soil or waste stack or building drain with or without vertical 
sections or branches, which receives the discharge from one 
or more fIxture drains and conducts it to the soil or waste 
stack or to the building drain. 

Horizontal Pipe. A pipe or tltting that is installed in a hori
zontal position or which makes an angle of less than 45 
degrees (0.79 rad) with the horizontal. 

Hot Water. Water at a temperature exceeding or equal to 
120°F (49°C). 

House Drain. See Building Drain. 

House Sewer. See Building Sewer. 

Hydromechanical Grease Interceptor. A plumbing appur
tenance or appliance that is installed in a sanitary drainage 
system to intercept nonpetroleum fats, oil, and grease (FOG) 
from a wastewater discharge and is identified by tlow rate, 
and separation and retention efficiency. The design incorpo
rates air entrainment, hydromechanical separation, interior 
baffling, or barriers in combination or separately, and one of 
the following: 

A - External flow control, with air intake (vent), directly con
nected. 

B - External flow control, without air intake (vent), directly 
connected. 

C - Without external tlow control, directly connected. 

0- Without external flow control, indirectly connected. 

These interceptors comply with the requirements of Table 
] 014.2.1. Hydromechanical grease interceptors are generally 
installed inside. 

211.0 

II ndirect-Fired Water Heater. A water heater consisting of a 
storage tank equipped with an internal or external heat 
exchanger used to transfer heat from an external source to 
heat potable water. The storage tank either contains heated 
potable water or water supplied from an external source, sllch 
as a boiler. 

Indirect Waste A pipe that docs not connect directly 
with the drainage system but conveys liquid wastes by dis
charging into a plumbing fixture, interceptor, or receptacle 
that is directly connected to the drainage system. 

Individual Vent. A pipe installed to vent a fixture trap and 
that connects with the vent system above the fixture served or 
terminates in the open air. 
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Industrial Waste. Liquid or water-borne waste fi'om indus
trial or commercial processes, except domestic sewage. 

Insanitary. A condition that is contrary to sanitary principles 
or is injurious to health. 

Conditions to which "insanitary" shall apply include the 
following: 

(1) A trap that does not maintain a proper trap seal. 

(2) An opening in a drainage system, except where lawful, 
that is not provided with an approved liquid-sealed trap. 

(3) A plumbing fixture or other waste discharging receptor 
or device that is not supplied with water sufficient to 
tlush and maintain the fixture or receptor in a clean con
dition. 

(4) A defective fixture, trap, pi pe, or fitting. 

(5) A trap, except where in this code exempted, directly con
nected to a drainage system, the seal of which is not pro
tected against siphonage and backpressure by a vent pipe. 

(6) A connection, cross-connection, construction, or condi
tion, temporary or pem1anent, that would permit or make 
possible by any means whatsoever for an unapproved 
foreign matter to enter a water distribution system used 
for domestic purposes. 

(7) The foregoing enumeration of conditions to which the 
term "insanitary" shall apply, shall not preclude the appli
cation of that term to conditions that are, in fact, insani
tary. 

Interceptor (Clarifier). A device designed and installed so as 
to separate and retain deleterioLls, hazardous, or undesirable 
matter from normal wastes and permit normal sewage or liq
uid wastes to discharge into the disposal terminal by gravity. 

Invert. The lowest portion of the inside of a horizontal pipe. 

lrriglltiofl Field rBSC & HCn 1J. £111 intended destination 
for graJ' water in the receiving landscape. including but not 
limited to, a drip irrigation system, mulch basin, or other 
approved method of dispersal for irrigation purposes. 

212.0 -J-

Joint, Brazed. Ajoint obtained by joining of metal parts with 
alloys that melt at temperatures exceeding 840°F (449°C), but 
less than the melting temperature of the parts to be joined. 

Joint, Soldered. A joint obtained by the joining of metal parts 
with metallic mixtures or alloys that melt at a temperature up 
to and including 840°F (449°C). 

Joint, Welded. A. gastight joint obtained by the joining ofl 
metal parts in the plastic molten state. I 

213.0 K-
No definitions. 

214.0 -L 
Labeled. Equipment or materials bearing a label of a listing 
agency (accredited confonnity assessment body). See Listed 
(third-party certified). 
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[HCD I & HCD 2/ "Labeled" means equipfnent or materi
als to which has been attached a label, sJ/nbol or other iden
t[fying mark organization. approved by the Department, 
that maintains a periodic inspection program ofjJlvductiol1 
laheled products, installatiolls, or materials and 
by whose labeling the malU~facturer indicates compliance 
with standards or pe(/annance in a ,'nL'f'.110/J 

manner: 

Lavatories in Sets. Two or three lavatories that are served 
by one trap. 

LavatOl:V [HCD I & HCD 2/. "Lava/oty" shall mean a 
plwnbingfixture washing the hands. arms, face and 
head. 

Leader. An exterior vertical drainage for conveying 
storm water from roof or gutter drains. See Downspout. 

II Limited-Density Owner-Built Rural Dwelling IBCD 1/. 
"Limited-del1si~y owner-built rural dwelling" shall mean any 
s'tructure C!lone or more habitable roOI11:-; intended 
or designed to be occupied one family ,vith facilities fbr 
living or sleeping, with llse restricted to rural areas desig
nated localjurisdiction in compliance 'vvith the require
ment,)' of1lealth and Saj'e()! Code Section 17958.2. 

I Liquefied Petroleum Gas Facilities. Liquefied petro-
leum gas (LPG) facilities means tanks, containers, container 
valves, regulating equipment, meters, appurtenances, or any 

I combination thereof for the storage and supply of liquefied 
petroleum gas for a building, structure, or premises. 

\Vaste. The discharge from a appliance, or 
appurtenance in connection with a plumbing system that does 
not receive fecal matter. 

Listed /RCD 1 & HCD 2/. "Listed" means all products that 
appear in a list published by an approved testing or 
agency. For additional iI~formation, see Health and 
Code Section I 7920(h). 

Listed (Third-party certified). Equipment or materials 
included in a list published a listing agency (accredited 
eonformity assessment body) that maintains periodic inspec
tion on current production of listed equipment or materials 
and whose listing states either that the equipment or material 
complies with approved standards or has been tested and 
found suitable for use in a specified manner. 

Listing Agency. An agency accredited by an independent and 
authoritative conformity assessment body to operate a mate
rial and product listing and label ing (certification) system and 
that is accepted the Authority Having Jurisdiction, which 
is in the business of listing or labeling. The system includes 
initial and product testing, a periodic inspection on 
current production of listed (certified) products, and makes 
available a published report of such listing in which specific 
information is included that the material or product is in 
accordance with applicable standards and found safe for llse 
in a specific manner. 

L"lgency" means an agency 
approved by the that is in the business C!llisting 
and labeling producls, materials, equipment. and installa
tions tested by an testing agene)'. and that rnaill
lains a periodic in~pection program on current production of 
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listed products, and installations, and that, at least 
allnlla/~y, makes available a olthese listings. 
For additional iI~formatiol1. see Health and Salely Code Sec
tion 17920(L). 

Lot. A or individual parcel or area of land legally 
recorded or validated by other means acceptable to the Author
ity Having Jurisdiction on which is situated a building or 
which is the site of any work regulated by this code, together 
with the yards, courts, and unoccupied spaces legally required 
for the building or works, and that is owned or is in the law
ful possession of the owner of the building or works. 

Low Hazard. See Pollution. 

Low VOC Cement /HCD 1& HCD 2/. Cement with a volatile 
organic compound content ofless than or equal to 490 
glLfbr CPVC Cernent, 510 glLfor PVC Cement. and 325 
for ABS Cement, as determined by the South Coast Air Qual-
ily Afanagement District .~; LaiJoratOlY Methods ofAna~ysisj()r 
Enforcement Samples, kfethod 316A. 

Low VOC One-Step Cement /HCD I & HCD 2/. Listed ,'wl
vellt cements that do 110t require the llse o( primer Hiith a 
volatile compound content C!f1ess than or 
to 490 CP VC Cement. 510 giL j()r PVC Cement. and 
325 glLjarABS Cement, as detennined I~F the South CoastAir 
Quality "o/fanagement District s LaboratOlY lvfethods qjAna(v-

EI~/orcenlent Samples, ivfethod 316A. 

Low VOC Primer /HCD I & HCD 2/. Prilner with a volatile 
compound (VaC) content o/Iess than or equal to 550 

as determined the South Coast Air Quality kfanage-
ment District~· Methods of A na(vsis f(JI' Enjorce-
ment Samples, lMethod 3 J 6A. 

215.0 -M-
l\-lacerating Toilet System. A system comprised of a sump 
with macerating pump and with connections for a water closet 
and other plumbing fixtures, which is dcsigned to accept, 
grind, and pump wastes to an approved point of discharge. 

Main. The principal artery of a system of continuous piping 
to which branches may be connected. 

Main Sewer. See Public Sewer. 

Main Vent. The principal artery of the venting to 
which vent branches may be connected. 

May. A permissive term. 

Medical Air. For purposes of this code, medical air is air sup-I 
plied from eylinders, bulk containers, mcdical air compres
sors, or has been reconstituted from oxygen USP and oil-free, 
dry nitrogen NF [NFPA 99:3.3.106]. Medical air shall be 
required to have the following characteristics: 

(1) Be supplied from cylinders, bulk containers, medical air 
compressor sources, or be reconstituted from oxygen 
USP and oil-free dry nitrogen NF. 

Meet the requirements of medical air USP. 

Have no detectable liquid hydrocarbons. 

(4) Have less than 25 per million (ppm) gaseous hydro-
carbons. 
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(5) Have equal to or Jess than 1.8 £-10 pounds per cubic inch 
(lblin3) (5 mg/m 3) of permanent particulates sized one 
micron or larger in the air at normal atmospheric pres
sure. [NFPA 99:5.1.3.5.1] 

I Medical Gas. Gas used in a medical facility, including oxy
gen, nitrous oxide, carbon dioxide, helium, medical air, and 
mixtures of these gases. Standards of purity apply. 

I Medical Gas Building Supply. The pipe from the source of 
supply to a building or structure. 

I Medical Gas Manifold. A device for connecting outlets of 
one or more gas cylinders to the central piping system for that 
specific gas. [NFPA 99:3.3.1 

I 1\1edical Gas System. Complete system consisting of a cen
tral supply system (manifold, bulk, or compressors), includ
ing control equipment and piping extending to station outlets 
at the points where medical gases are required. 

I Medical Vacuum System. See Vacllum System Level 1. 

Mobile Home Park Sewer. That part of the horizontal piping 
of a drainage system that begins 2 feet (61 0 mm) downstream 
from the last mobile home site and conveys it to a public 
sewer, private sewer, private sewage disposal system, or other 
point of disposal. 

Mulch. Organic materials, sllch as wood chips and fines, tree 
bark chips, and pine needles that are used in a mulch basin to 
conceal gray water outlets and permit the infiltration of gray 
water. 

Mulch Basin/SSC & HCD 1/. A ~}pe o/irriga
tion or disposal/jeldfilled 'with mulch or other approved per
meable material sldficient depth, length, and 'width to 
pre~'el1l or rUl1off.' A mulch hasin may include a basin 
around a tree, a along () rOll' ofjJlants, or other 
necessm:v or disposal. 

216.0 -N-
I Nitrogen, NF (Oil-Free, Dry) (Nitrogen for and 

Testing). Nitrogen complying, at a minimum, with oil-free, 
dry nitrogen NF. [NFPA 99:3.3.120.1] 

IINomvater Supplieti Urinal 
which does not require lYater 
receive and convey the IIn,nll1JI1JF.JEJ 

gravity drainage system. 

I}. A plumbing fixture 
and is designed to 

o./liquid H'aste to the 

Nuisance. Includes, but is not limited to: 

(I) A public nuisance known at common law or in equity 
jurisprudence. 

(2) Where work regulated by this code is to 
human life or is detrimental to health and property. 

(3) Inadequate or unsafe water supply or sewage disposal 
system. 

{HCD I & HCD 2/ . 'Nuisance "shall mean allY lIuisance as 
defined in Health and Safe~v Code Section J 792()(k). 

Notes: 

J. For applications to the A1obilehome Parks Act as 
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referenced in Section /.8.3.2.2 of'this code, refer to Cal
i/ornia Code ofRegulatiol1s, Title 25. Division 1. Chap-
leI' 2 the dejinitio/1 0/ "Nuisance ". 

2. For applications su~ject to the Special Occupant}' Parks 
Act as re/erenced in Section 1.8.3.2.3 o./this code, 
to Calf/ornia Code o./Reguiations, Title 25, Division 1, 
Chapter the definition 0/ "Nuisance 

217.0 -0-

Offset. A combination of elbo'vvs or bends in a line of piping 
that one section of the pipe out of line but into a line 
para]]el with the other section. 

Oil Interceptor. See Interceptor. 

On-Site Treated NOllpot(lhle Water /BSC & HC]) I}. Non-
water that has been treated, and intended 

to be used on-site and is suitable .for direct use. 
on-site treated nonpotable 'rvater include. but are 

not limited to, gray water; rainwater; stormwater; reclaimed 
(recycled) water; toyver blorv-down water; andf(nm
dation drainage. 

OSHPD 3SE. This is a Sll/JCatce}!O,rv o.f OSHPD 3. OSHPD 
3SEfacilities have 5;elected requirements in 
the California Plumbing Code. Such facilities are COl/

tained 1vithin commercial or residential buildings as 
"storeFont" units, but they may also befreestanding 11elV or 
converted structures. The services provided and the size 0.( 
the units limit use and occupancy. minimizing haz
ards' and allowingfor less stringent standard~·. OSHPD 3SE 
r'Ir'0(>lt,r·'rttj,nl1 consists o.(thej()lIowingfacility types: 

Care Clinics providing services limited to those 
listed in Cal(/ornia Building Code Section 1226.6 
clinics lvithout treatment rOOIl1S and that proce-
dures limited to those that may be in exam 
rooms as defined in Cal~fornia Building Code Section 
1224.3). Outpatient clinical services 0./ a hospital pro
viding services to a primm)! care clinic may 
also be class!/led as OSHPD 3SE. 

Exception: Pri,nary Care Clinics that include treatment 
roorns, procedure rooms, treatment spaces that 
require positive or negative pressure other than airborne 
tttl'-" .. ·.tVIt isolation exam rooms, shall not be classified 
OSHPD3SE. 

Rehabilitation Clinics providing services limited to those 
listed in Cal[fornia Building Code Section J 226. J O. 

'r'l'lnl,)(J"l) Clinics providing services limited to those 
listed in California Building Code Section 1226. J 2. 

No other clinics or outpatient clinical services o/a hos-
pital, vvhen provided in building, considered 
as OSHPD 3 facilities shall be as OSHPD 3SE. 

218.0 P-
Patient Care Area. A portion of a health care faci 1 ity wherein I 
patients are intended to be examined or treated. [NFPA 
99:3.3.138] 

PR. P01ybuty1enc. 

PE. Polyethylene. 

PE-AL-PE. Polyethylene-aluminum-polyethylene. 

PE-RT. Polyethylene of raised temperature. 
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Penetration Firestop System. A specific assemblage of 
tield-assembled materials, or a factory-made device, which 
has been tested to a standard test method and. where installed 
properly on penetrating piping materials, is capable of main
taining the fire- resistance rating of assemblies penetrated. 
Pel'son. A natural person, his heirs, executor, administrators, 
or and shall also include a firm, corporation, munici
paloI' quasi-municipal corporation, or governmental agency. 
Singular includes plural, male includes female. 
PEX. Cross-linked polyethylene. 
PEX-AL-PEX. Cross-linked polyethylene--aluminum-cross
linked polyethylene. 

A cylindrical conduit or conductor conforming to the 
particular dimensions commonly known as "pipe size." 
Plumbing. The business, trade, or work having to do with the 
installation, removal, alteration, or repair of plumbing sys
tems or parts thereof. 

..... ." .. U'" ..... Appliance. A class of device or equipment 
that is intended to perform a special plumbing function. Its 
operation, control, or both may be dependent upon one or 
more energized components, such as motors, controls, heat
ing elements, or pressure- or temperature-sensing elements. 
Such device or equipment may operate automatically through 
one or more of the following actions: a time cycle, a temper
ature range, a pressure range, a measured volume or weight; 
or the device or equipment rnay be manually adjusted or con
trolled by the user or operator. 

Plumbing Appurtenance. A manufactured device, a prefabri
cated assembly, or an on-the-job assembly of component parts 
that is an adjunct to the basic piping system and plumbing fix
tures. An appurtenance demands no additional water supply, 
nor does it add a discharge load to a fixture or the drainage sys
tem. It performs some useful function in the operation, main
tenance, servicing, economy, or safety of the plumbing system. 

........ ""', ..... Fixture. An approved-type installed receptacle, 
device, or appliance that is supplied with water or that 
receives liquid or liquid-borne wastes and discharges sLlch 
wastes into the drainage system to which it may be directly or 
indirectly connected. Industrial or commercia] tanks, vats, 
and similar processing equipment are 110t plumbing fixtures, 
but may be connected to or discharged into approved traps or 
plumbing fixtures where and as otherwise provided for else
where in this code. 

........... , ...... Official. See Authority Having Jurisdiction. 
Plumbing System. Includes all potable water, building sup
ply, and distribution pipes; all plumbing fixtures and traps; 
all drainage and vent pipes; and all building drains and build-

sewers, including their respective joints and connections, 
devices, receptors, and appurtenances within the property 
lines of the premises and shall include potable water piping, 
potable water treating or using equipment, medical gas and 
medical vacuum systems, liquid and fuel gas piping, and 
water heaters and vents for same. 

~lulmllJin!! Vent. A pipe provided to ventilate a plumbing sys
tem, to prevent trap siphonage and backpressure, or to equal
ize the air pressure within the drainage system. 

I Plumbing Vent System. A pipe or pipes installed to provide 
a flow of air to or from a drainage system or to provide a cir-
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culation of air within such system to protect trap seals from 
siphonage and backpressure. 

Pollution. An impairment of the quality of the potable water 
to a degree that docs not create a hazard to the public health 
but which does adversely and unreasonably affect the aes
thetic qualities of slLch potable water for domestic lise. Also 
defined as Low Hazard. 

Potable Water. Water that is satisfactory for drinking, culi
nary, and domestic purposes and that meets the requirements 
of the Health Authority Having Jurisdiction. 

PP. Polypropylene. 

Pressed Fitting. A mechanical connection forjoining copper I 
tubing that lLses a crimping tool to affix the O-ring seal cop
per or copper alloy fitting to the tubing. The tubing shall be 
inserted il1to the titting, and the crimp shall be made using 
the tool recommended by the manufacturer. 

Pressure. The normal force exerted by a homogeneous liquid 
or gas, per unit of area, on the wall of the container. 

Residual Pressure. The pressure available at the fixture 
or water outlet after allowance is made for pressure drop 
due to friction loss, head, meter, and other losses in the 
system during maximum demand periods. 

Static Pressure. The pressure existing without any flow. 

Valve. A mixing valve that senses 
incoming hot and cold water pressures and compensates for 
t1uctuations in either to stabilize outlet temperature, 

Pressure-Lock-Type Connection. A mechanical connection I 
that depends on an internal retention device to prevent pipe or 
tubing separation. Connection is made by inserting the pipe or 
tubing into the fitting to a prescribed depth, 

Private 01' Private Use. Applies to plumbing fixtures in resi
dences and apartments, to private bathrooms in hotels and hos
pitals, and to restrooms in commercial establishments where the 
fixtures are intended for the usc of a t~unily or an individual. 

Private Sewage Disposal System. A septic tank with the etllu
ent discharging into a subsurface disposal field, into one or 
more seepage pits, or into a combination of subsllrt11ce disposal 
field and seepage pit or of sLlch other f~lcilities as may be per
mitted under the procedures set forth elsewhere in this code. 

Private Sewer. A building sewer that receives the discharge 
from more than one building drain and conveys it to a public 
sewer, private sewage disposal system, or other point of dis
posal. 

Provision for Location of Point of Delivery. The location I 
of the point of delivery shall be acceptable to the serving gas 
supplier. [NFPA 54:5.2] 

Public or Public Use. Applies to plumbing lixturcs that are 
not defined as private or private L1SC. 

Public Sewer. A comm011 sewer directly controlled by pub
lic authority. 

Flow (Medical Gas). The removal of oxygen from a 
system by oil-fi'ee dry nitrogen during brazing, 

Purge, System (Medical Gas). The removal of nitrogen trom I 
a system with the medical gas required for that system. 
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Push Fit Fitting. A mechanical fitting where the connection 
is assembled by pushing the tube or pipe into the fitting and 
is sealed with an "0" ring. 

PVC. Poly(vinyl chloride). 

PVDF. Polyvinylidene Fluoride. 

219.0 Q-
Quick-Disconnect Device. A hand-operated device that pro
vides a means for connecting and disconnecting a hose to a 
water supply and that is equipped with a means to shut off 
the water supply where the device is disconnected. 

220.0 -R-
Rainwater I BSC & HCD II. Precipitation on any public or 
private parcel that has 1101 entered an Off\·jte storm drain sys
tem or CI!OIlI1e!, ajlood control channel. or an}/ other stream 
challuel. and ha.y not previously heen put to benejicial use. 

Rainwater Catchment System IBSC & HCD 1/. A lacili(v 
to capture. retain. and store raimvaterllolving offa 

building, parkillg lot. or allY other mal1made impervioLls sur
jClcefor .'I'ubsequel1! o/lsite use. Rainvvaler catc/llnent ,~)ls'tem 
is also known as "Rail/j,vater Harvesting System" or "Rain
water Capture SFstem . .. 

I Rainwater Storage Tank. The central component of the rain
I water catchment system. Also known as a cistern or rain banel. 

Receptor. An approved plumbing fixture or device of such 
material, shape, and capacity as to adequately receive the dis
charge from indirect waste pipes, so constructed and located 
as to be readily cleaned. 

Receiving Lallt/scape IBSC & HCD II. Includesfeall/reS 
as ,)·oil. basin.)'. swales. mulch, alld plants. 

Reclaimed (Re(vclet/) ~Vater IBSC & HCD i/. Nonpotable 
'rl'aler thot meets CaliFornia Department Public Health 
<',/lT01,"""0 lll1ili)fm criteria for disinFected terticll~v rec,l'cied 
H'alel: Reclaimed lvuter is also known as "recycled 
water" or "reclaimed v\'{iter ". 

Regulating Includes valves and controls used 
in a plumbing system that are required to be accessible or 
readily accessible. 

Relief Vent. A vent, the pri mary function of which is to pro
vide circulation of air between drainage and vent systems or 
to act as an auxiliary vent on a specially designed system. 

Remote Outlet. Where used for water piping, it is the 
furthest outlet dimension, measuring from the meter, either 
the developed length of the cold-water piping or through the 
water hcater to the furthest outlet on the hot-water piping. 

Rim. See Flood-Level Rim. 

Riser. A water supply pipe that extends vertically one full 
story or more to convey water to branches or fixtures. 

Roof Drain. A drain installed to receive water collecting on 
the surface of a roof and to discharge it into a leader, down
spout, or conductor. 

I 
Roof Washer. A device or method for removal of sediment and 
debris from a collection surface by diveliing initial rainfall from 
entry into the cistcrn(s). Also known as a first flush device. 
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Roughing-In. The installation of all parts of the plumbing 
system that can be completed prior to the installation of fiX
tures. This includes drainage, water supply, gas piping, vent 
piping, and the necessary fixture supports. 

221.0 -S-
Sand lnterceptor. See Interceptor. 

SCFM. Standard cubic feet per minute. [NFPA 99:3.3.163] 

Scrub Sink IOSHPJ) 1, 2, 3. & 4/.1s a sink used to 'vvash and 
scrub the hands' and arms during the septic preparatioll for 
surge'T and equipped Ivill! a supp(v spout and controls (l,'i 

required/or a halldvi'{IShingJlxlure. Senso. r operatedJixtures II 
shall be capable oJfimctioning during 10."s oj'llormalp(HVe!: 

SDR. An abbreviation for "standard dimensional ratio," 
which is the specific ratio of the average specified outside 
diameter to the minimum wall thickness for outside controlled 
diameter plastic pipe. 

Seam, Welded. See Joint, Welded. 

Seepage Pit. A lined excavation in the ground which receives 
the discharge of a septic tank so designed as to permit the efflu
ent from the septic tank to scep through its bottom and sides. 

Septic Tank. A watertight receptacle that receives the dis
charge of a drainage system or part thereof, designed and con
structed so as to retain solids, digest organic matter through 
a period of detention, and allmv the liquids to discharge into 
the soil outside of the tank through a system of open joint pip
ing or a seepage pit meeting the requirements of this code. 

Service The piping and equipment between the street 
gas main the gas piping system inlet that is installed by, 
and is under the control and maintenance the serving gas 
supplier. 

Sewage. Liquid waste containing animal or vegetable matter 
in suspension or solution and that may include liquids COl1-

chemicals in solution. 

Sewage A device for lifting sewage by entraining it 
on a high-velocity jet stream~ air, or water. 

Pump. A permanently installed mechanical device, 
other than an ejector, for removing sewage or liquid waste 
from a sump. 

ShaH. Indicates a mandatory requirement. 

Shielded An approved elastomeric seal ing gasket 
with an approved outer shield and a tightening mechanism. 

Shod{ Arrester. See Water Hammer Arrester. 

Should. Indicates a recommendation or that which is advised 
but not required. 

Simple System & BCD 1/. A gray }vater system 
illg one-and tlt'o-farl1lh' dwellings, townhouses, or other occu-
pancies 11/ith a of250 (947 per day 
less. Simple systems e.yceed a clothes washer system. 

Size and Type of Tubing. See Diameter. 

Slip Joint. An adjustable tubing connection, consisting of a 
compression nut, a friction ring, and a compression washer, 
designed to fit a threaded adapter fitting or a standard taper 
pipe thread. 

Slope. See Grade. 
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SoH Pipe. A pipe that conveys the discharge of water closets, 
urinals, clinic sinks, or fixtures having similar functions of 
collection and removal of domestic sewage, with or without 
the discharge from other fixtures, to the building drain or 
building sewer. 

I Special Hazard Area (Medical Gas). An area such as a 
kitchen or electrical switch-gear room. 

Special Wastes. Wastes that require some special method of 
handling, such as the use of indirect waste piping and recep
tors, corrosion-resistant piping, sand, oil or grease intercep
tors, condensers, or other pretreatment facilities. 

Stack. The vertical main of a system of soil, wastc, or vent 
piping extending through one or more stories. 

Stack Vent. The extension of a soil or waste stack above the 
highest horizontal drain connected to the stack. 

Standard. A document, the main text of which contains only 
mandatory provisions using the word "shall" to indicate 
requirements and which is in a form generally suitable for 
mandatory reference by another standard or code or for adop
tion into law. Nonmandatory provisions shall be located in an 
appendix, footnote, or fine print note and are not to be con
sidered a part of the requirements of a standard. 

I Station Inlet. An inlet point in a medical-surgical piped vac
uum distribution system at which the user makes connections 
and disconnections. [NFPA 99:3.3.171 J 

I Station Outlet. An inlet point in a piped medical/surgical 
vacuum distribution system at which the user makes connec
tions and disconnections. [NFPA 99:3.3.172J 

Storm Drain. See Building Drain (Storm). 

Storm Sewer. A sewer used for conveying rainwater, surface 
water, condensate, cooling water, or similar liquid wastes. 

SubsoH Drain. A drain that collects subsurface or seepage 
water and conveys it to a place of disposal. 

I 
Subsoil I rrigation Field. Gray water irrigation field installed 
in a trench within the layer ofsoil below the topsoil. This sys
tem is typically uscd for irrigation of deep rooted plants. 

I Subsurface liTigation Field. Gray water irrigation field 
I installed below finished grade within the topsoil. 

Sump. An approved tank or pit that receives scwage or liquid 
waste and which is located below the normal grade of the grav
ity system and which must be emptied by mechanical means. 

Supports. SUPP0l1s, hangers, and anchors are devices for prop
erly supporting and securing pipe, fixtures, and equipment. 

I 
Surge Tank. A reservoir to modify the fluctuation in flow 
rates to allow for uniform distribution of gray water to the 
points of irrigation. 

222.0 -T-
I T Rating. The time period that the penetration firestop sys

tem, including the penetrating item, limits the maximum tem
perature rise of 325°F (163°C) above its initial temperature 
through the penetration on the nonfire side, where tested in 
accordance with ASTM E 814 orUL ]479. 

Tailpiece. The pipe or tubing that connects the outlet of a 
plumbing fixture to a trap. 
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Testing Agency IHCD 1/. See "Approved Testing Agency". II 
Thermostatic (Temperature Control) Valve. A mixing 
valve that senses outlet temperaturc and compensates for fluc
tuations in incoming hot or cold water temperatures. 

Toilet IOSHPD 1, 2, 3 & 4/. A fixture vvithin a toilet room 
which is usedfor defection or urination. 

Toilet Room {OSHPD I, 2, 3 & 4/. A room \!\'ilhin or Oil the 
premises containing water cLosets, urinals, and other required 
{acilities. 

Transition Gas Riser. A listed or approved section or sec- ~ 

tions of pipe and fittings used to convey fuel gas and installcd 
in a gas piping system for the purposc of providing a transi
tion from belowground to aboveground. 

Trap. A fitting or device so designed and constructed as to 
provide, where properly vented, a liquid seal that will prevent 
the back passage of air without materially affecting the flow 
of sewage or wastewater through it. 

Trap Arm. That portion of a fixture drain between a trap and 
the vent. 

Trap Primer. A device and system of piping that maintains a 
water seal in a remote trap. 

Trap Seal. The vertical distance between the crown weir and 
the top dip ofthc trap. 

Crown Weir (Trap Weir). The lowest point in the cross
section of the horizontal waterway at the exit ofthe trap. 

Top Dip (of trap). The highest point in the internal 
cross-section of the trap at the lowest part of the bend 
(inverted siphon). By contrast the bottom dip is the low
est point in the internal cross-section. 

Treated Gray ~Vater {BSC & flCD If. ;Vonpo/able water II 
me. et.illg thL .. " (.l4.initioll o.f.· "gn.l).' )w.7t .. er ." collected and treated 
all-site suitable/c)!' direct beneficial use. 

Type B Gas Vent. A factory-made gas vent listed by nation
ally recognized testing agency for venting listed or approved 
appliances equipped to burn only gas. 

Type BW Gas Vent. A factory-made gas vent listed by a 
nationally recognized testing agency for venting I isted or 
approved gas-fired vented wall furnaces. 

Type L Gas Vent. A venting system consisting of listed vent 
piping and fittings for use with oil-burning appliances listed 
for use with Type L or with listed gas appliances. 

223.0 -LJ-

Unconfined Space. A room or space having a volume equal 
to not less than 50 cubic feet per 1000 Btu/h (4.83 Ill'/k W) of 
the aggregate input rating of all fuel-burning appliances 
installed in that space. Rooms communicating directly with 
the space in which the applianccs are installed, through open
ings not furnished with doors, are considered a part of the 
unconfined space. 

Unsanitary. See Insanitary. 

UPC IRCD 1/. "UPC" is the latest edition oFthe Ullij()rmll 
Plumbing Code, published by the International Association 
qfPIllInbing and lvfedzanical Officials. 
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IlJse Point. A room or area of a room where medical gases are 
dispensed to a single patient for medical purposes. A use point 
is permitted to be comprised of a number of station outlets of 
different gases. 

User Outlet. See Station Outlet. 

224.0 -V-
Vacuum. A pressure less than that exelied by the atmosphere. 

Vacuum Breaker', Sec Backtlow Preventer. 

Vacuum Relief Valve. A device that prevents excessive vac
uum in a pressure vessel. 

I Vacuum System-Levell. A system consisting of central vac
uum-producing equipment with pressure and operating con
trols, shutoff valvcs, alarm systems, gauges, and a 
network of piping extending to and terminating with suitable 
station inlets at locations where patient suction could be 
required. [NFPA 99:3.3.91] 

I Valve, Isolation. A valve that isolates one piece of equipment 
from another. 

I Valve, Riser. A valve at the base of a vertical riser that isolates 
that riser. 

I Valve, Service. A valve serving horizontal piping extending 
from a riser to a station outlet or inlet. 

Source. A single valve at the source that controls a 
number of units that make lip the source. 

Valve. Zone. A valve that controls the gas or vacuum to a par
ticular area. 

Vent. See Plumbing Vent. 

I 
Vent Connector, Gas. That pOliion of a gas venting system 
that connects a listcd gas appliancc to a gas vent and is installed 
within the space or area in which the appliance is located. 

I Vent Pipe. See Plumbing Vent. 

Vent Stack. The vertical vent pipe installed prirnarily for the 
purposc of providing circulation of air to and from any pali of 
thc drainage system. 

Vent System. See Plumbing Vent System. 

Vented Flow Contml Device. A device installed upstream 
from the hydromechanical grease interceptor having an ori
fice that controls the rate of flow through the interceptor, and 
an air intake (vent) downstrcam from the orifice, which 
allows air to be drawn into the flow stream. 

Vertical Pipe. A pipe or fitting that is installed in a vertical 
position or that makes an angle of not more than 45 
(0.79 rad) with the vertical. 

225.0 \\1 -

'Vall-Hung Water Closet. A water closet installed in such a 
way that no part of the water closet touches the floor. 

\Vaste. See Liquid "Waste and Industrial Waste. 

Waste Anesthetic Gas Disposal. The process of capturing 
and carrying away gases vented from the patient breathing 
circuit during the normal operation anesthesia or anal-

equipment. [N FPA 99:3.3.184] 
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Waste Pipe. A pipe that conveys only liquid waste, free of 
fecal matter. 

1Vater Closet IHCD J j, "Water Closet" is a p/umbingfixture II 
may be used/iJ/' both ,s'o/ids and liquids) in }vhich the 

11'aste matter is removed vvifh wale!: 

Water-Conditioning or Device. A device that con-
ditions or treats a water supply so as to change its chemical 
content or remove suspended sol ids by filtration. 

'Vater Distribution In a building or premises, a pipe 
that conveys potable water from the building supply pipe to 
the plumbing tixtures and other water outlets. 

Water Hammer Arrester. A device designed to provide pro
tection hydraulic shock in the building water supply 
system. 

'Vater Heater or Hot 'Vater Boiler. An appliance 
__ .",.., .. __ primarily to supply hot water for domestic or com
mercial purposes and equipped with automatic controls lim
iting water temperature to a maximum of 2] OaF (99°C). 

Water Main (Street A watcr supply pipe for public 
or community use. 

'Vater Supply The building supply pipe, the water 
distribution pipes, and the necessary connecting pipes, fit-I 
tings, control backtlmv prevention devices, and al1 
appurtenances or supplying potable water in or 
cent to the building or premises. 

Water/'Vastewater Utility. A public or private entity which 
may treat, deliver, or do both functions to reclaimed (recy
cled) water, potable water, or both to wholesale or retail cus
tomers. 

Pipe. A person who in the welding of 
pipes and holds a valid certificate of competency from a rec
ognized testing laboratory, based on the requirements of the 
ASME Boiler and Pressure Vessels code, Section IX. 

'Vet Vent. A vent that also serves as a drain. 

\Vhirlpool Bathtub. A bathtub fixture equipped and fitted 
with a circulating piping system designed to accept, circulate, 
and dischargc bathtub water upon each use. 

226.0 -x-
No definitions. 

227,0 -Y-
Yoke Vent. A pipe connecting upward from a soil or waste 
stack to a vent stack for the purpose of preventing pressure 
changes in the stacks. 

228.0 Z 

No definitions. 
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CALIFORNIA PLUMBiNG CODE - MATRIX ADOPTION TABLE 

CHAPTER 3 - GENERAL REGULATIONS 

(Matrix Adoption Tables are non-regulatory, intended only as an aid to the user. See Chapter 1 for state agency authority and building application.) 

Adopting Agency 

Adopt Entire Chapter 

Adopt Entire Chapter as amended 
(amended sections listed below) 

Adopt only those sections that are 
listed below 

Chapter/Section 

301.2 

301.2.1 

301.2.1.1 

301.2.1.2 

301.5 

303.1 Exception 

304.1 Exception 

310.9 

310.10 

310.11 

310.12 

HCD D5A 
BSC SFM .. -.... 

1 2 1-AC AC 55 

The state agency does not adopt sections identified by the following symbol: t 
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BSCCi DPH AGR DWR CA 
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301.0 Materials - Standards and Alternates. 

301.1 Minimum Standards. Pipe, pipe fittings, traps, fix
tures, material, and devices used in a plumbing system shall 
be listed or labeled (third-party certified) by a listing agency 
(accredited conformity assessment body) and shall comply 
with the approved applicable recognized standards referenced 

I 
in this code, and shall be free from defects. Plastic pipe and 
the fittings used for plastic pipe, other than those for gas, shall 
meet the requirements of NSF ] 4. Unless otherwise provided 
for in this code, materials, fixtures, or devices used or enter-

into the construction of plumbing systems, or parts 
thereof, shall be submitted to the Authority Having Jurisdic
tion for approval. 

301.1.1 Marking. Each length of pipe and each pipe fit
ting, trap, fixture, material, and device used in a plumb
ing system shall have cast, stamped, or indelibly marked 
on it the manufacturer's mark or name, which shall read
ily identify the manufacturer to the end user of the prod
uct. Where required by the approved standard that 
applies, the product shall be marked with the weight and 
the quality of the product. Materials and devices used or 
entering into the construction of plumbing and drainage 
systems, or parts thereof, shall be marked and identified 
in a manner satisfactory to the Authority Having Juris
diction. Such marking shall be done by the manufacturer. 
Field markings shall not be acceptable. 

301.1.2 Standards. Standards listed or referred to in this 
chapter or other chapters cover materials that will con
form to the requirements of this code, where used in 
accordance with the limitations imposed in this or other 
chapters thereof and their listing. Where a standard cov
ers materials of va rio LIS grades, weights, quality, or con
figurations, the portion of the listed standard that is 
applicable shall be used. Design and materials for spe
cial conditions or materials not provided for herein shall 
be pennitted to be used only by special permission of the 
Authority Having Jurisdiction after the Authority Hav-

Jurisdiction has been satisfied as to their adequacy. A 
list of accepted plumbing material standards is referenced 
in Table 1401.1 IAPMO Installation Standards are ref
erenced in Appendix I for the convenience of the users of 
this code. They are not considered as a part of this code 
unless formally adopted as such by the Authority Having 
Jurisdiction. 

301.1.3 Existing Buildings. In existing buildings or 
premises in which plumbing installations are to be 
altered, repaired~ or renovated, the Authority Having 
Jurisdiction has discretionary powers to pennit deviation 
from the provisions of this code, provided that such pro
posal to deviate is first submitted for proper determina
tion in order that health and safety requirements, as they 
pertain to plumbing, shall be observed. 

301.2 Alternate Materials and lMethods of Construction 
Equivalency. Nothing in this code is intended to prevent the 
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use of systems, methods, or devices of equivalent or superior 
quality, strength, fire resistance, effectiveness, durability, and 
safety over those prescribed by this code. Technical docll
mentation shall be submitted to the Authority Having Juris
diction to demonstrate equivalency. The Authority Having 
Jurisdiction shall have the authority to approve or disapprove 
the system, method, or device for the intended purpose. 
rHCD IJ (See Sectiol1 1.8. 7). II 

However, the exercise of this discretionary approval by 
the Authority Having Jurisdiction shall have no effect beyond 
the jurisdictional boundaries of said Authority Having Juris
diction. An alternate material or method of construction so 
approved shall not be considered as in accordance with the 
requirements, intent, or both of this code for a purpose other 
than that granted by the Authority Having Jurisdiction where 
the submitted data does not prove equivalency. 

301.3 Flood Hazard Areas. Plumbing systems shall bc 
located above the elevation in accordance with the building 
code for utilities and attendant equipment or the elevation 
the lowest floor, whichever is higher. 

Exception: Plumbing systems shall be permitted to be 
located below the elevation in accordance with the building 
code for utilities and attendant equipment or the elevation 
the lowest floor, whichever is higher, provided that the sys
tems are designed and installed to prevent water from enter
ing or accumulating within their components and the systems 
are constructed to resist hydrostatic and hydrodynamic loads 
and stresses, including the effects of buoyancy, during the 
occurrence of flooding to such elevation. I 

301.3.1 FJood Hazard Areas Subject to High- Velocity 
Wave Action. Plumbing systems in buildings located in 
flood hazard areas subject to high-velocity wave action 
shall be in accordance with the requirements of Section 
301 and plumbing systems, pipes, and fixtures shall 
not be mounted on or penetrate through walls that are 
intended to breakaway under flood loads in accordance 
with the building code. 

301.4 Alternative Engineered Design. An alternative engi
neered design shall comply with the intent of the provisions 
of this code and shall provide an equivalent level of quality, 
strength, effectiveness, fire resistance, durability, and safety. 
Material, equipment, or components shall be designed and 
installed in accordance with the manufacturer's installation 
instructions. 

301.4.1 Permit Application. The registered professional 
engineer shall indicate on the design documents that the 
plumbing system, or parts thereot: is an alternative engi
neered design so that it is noted on the construction per
mit appl ication. The permit and permanent permit 
records shall indicate that an alternative engineered 
design was part of the approved installation. 

301.4.2 Technical Data. The registered professional 
engineer shall submit sufficient technical data to sub-
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stantiate the proposed alternative engineered design and 
to prove that the performance meets the intent of this 
code. 

301.4.3 Design Documents. The registered professional 
engineer shall provide two complete sets of signed and 
sealed design documents f()r the altemative engineered 
design for submittal to the Authority Having Jurisdiction. 
The design documents shall include floor plans and a 
riser diagram of the work. Where appropriate, the design 
documents shall indicate the direction of flow, pipe sizes, 
grade of horizontal piping, loading, and location of fix
tures and appliances. 

301.4.4 Design Approval. An approval of an alternative 
engineered design shall be at the discretion of the Author
ity Having Jurisdiction. The exercise ofthis discretionary 
approval by the Authority Having Jurisdiction shall have 
no effect beyond the jurisdictional boundaries of said 
Authority Having Jurisdiction. An alternative engineered 
design so approved shall not be considered as in accor
dance with the requirements, intent, or both of this code 
for a purpose other than that granted by the Authority 
Having Jurisdiction. 

301.4.5 Design Review. The Authority Having Jurisdic
tion shall have the authority to require testing of the alter
native engineered design in accordance to Section 
30 I including the authority to require an independ
ent review of the design documents by a registered pro
fessional engineer selected by the Authority Having 
Jurisdiction and at the expense of the applicant. 

301.4.6 1 nspection and Testing. The alternative engi
neered design shall be tested and inspected in accordance 
with the submitted testing and inspection plan and the 
requirements of this code. 

11301.5 One- tlntl Two-Family Dwellings. IHCD I I The pro
visions contained in this code shall not app~y to one and tlYO

fami(v dwelling private seH'age dispo.'>'al ~Tstems and 
minimum plumhing facilities when alternate facilities or 
iml·tallatiolls have been approved the local health author
ity. provided that such alternative facilities OJ' installations 
provide substanliol(J' equivalent or greater protection to 
health and 

302.0 Iron Pipe Size (IPS) Pipe. 

302.1 General. Iron, steel, brass, and copper pipe shall be 
standard-weight iron pipe size (IPS) pipe. 

303.0 DisposaJ of Liquid \Vaste. 

303.1 General.lt shall be unlawful for a person to cause, suf-
or permit the disposal of sewage, human excrement, or 

other liquid wastes, in a place or man ncr, except through and 
by means of an approved drainage system, installed and main
tained in accordance with the provisions of this code. 

Exception: IHCD II Limited-density owner-built rural 
dwellings. A Ivater closet shall not be required 1Nhen an alter
nate .system is provided and has been apP,yxved the local 
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health o.Ulcial. Where an alternative to the water closet is 
installed, a the disposal or treatment 
sheill be provided to the dwelling. systems shall be 
designed according to tvater availability. lise and discharge. 
The design, use and lnaintenance standards o/such systems 
5ihall be the prerogative qf'the local health qfficial. 

304.0 Connections to Plumbing System Required. 

304.1 General. Plumbing flxtures, drains, appurtenances, and 
appliances, used to receive or discharge liquid wastes or 
sewage, sha11 be connected properly to the drainage system of 
the building or premises, in accordancc with the requirements 
of this code. 

Exception: [RCD 1/ Limited-dellsity owner-built rural 
dwellings. Where conventional plumbing, in all or in part, is 
installed within the struclllre, it shall be installed in accor
dance l4'ith the provisions o/this code. Alternative materials 
and methods shall be permitted provided that the com
plies with the intent of the code, and that such alternatives 
shall pel/orm to protect health and S{~lety the intended 
purpose. 

305.0 Damage to Drainage System or Public Sewer. 

305.1 Unlawful Practices. It shall be unlawful for a person 
to dcposit, by any means whatsoever, into a plumbing fixture, 
floor drain, interceptor, sump, receptor, or device, which is 
connected to a drainage system, public sewer, private sewer, 
septic tank, or cesspool, any ashcs; cinders; solids; rags; 
inflammable, poisonous, or explosive liquids or gascs; oils; 
greasc: or any other thing whatsoever that is capable of caus-

damage to the drainage system or public sewer. 

306.0 Industrial Wastes. 

306.1 Detrimental Wastes. Wastes dctrimental to the public 
sewcr system or detrimental to the functioning of the sewage 
treatment plant shall be treated and disposed of as found nec
essary and directed by the Authority Having Jurisdiction. 

306.2 Safe Discharge. Sewage or other waste from a plumb-
system that is capable of bcing deleterious to surfacc or 

subsurface waters shall not be discharged into the ground or 
into a watcrway unless it has first been rendered safe by some 
acceptable fonn oftrcatment in accordance with the Author
ity Having Jurisdiction. 

307.0 Location. 

307.1 System. Except as otherwise provided in this code, no 
plumbing system, drainage system, building sewer, private 
sewage disposal system, or parts thcreof shall be located in a 
lot other than thc lot that is the site of the building, structure, 
or premises servcd by such facilities. 

307.2 Ownership. No subdivision, sale, or transfer of own
ership of existing property shall be made in such manner that 
thc area, clcarance, and access requircments of this codc are 
dccreased. 
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308.0 Improper Location. 

308.1 General. Piping, fixtures, or equipment shall not be so 
located as to interfere with the normal use thereof or with the 
normal operation and use of windows, doors, or other 
required facilities. 

309.0 Workmanship. 

309.1 Engineering Practices. Design, construction, and 
workmanship shall be in accordance with accepted engineer
ing practices and shall be of such character as to secure the 
results sought to be obtained by this code. 

309.2 Concealing Imperfections. It is unlawful to conceal 
cracks, holes, or other imperfections in materials by welding, 
brazing, or soldering or by using therein or thereon a paint, 
wax, tar, solvent cement, or other leak-sealing or repair agent. 

309.3 BmTed Ends. Burred ends of pipe and tubing shall be 
reamed to the full bore of the pipe or tube, and chips shall be 
removed. 

309.4 Installation Practices. Plumbing systems shall be 
installed in a manner that is in accordance with this code, 

I ~pplica?le standards, and the manufacturer's installation 
IlIlstructlons. 

310.0 Prohibited Fittings and Practices. 

310.1 Fittings. No double hub fitting, single or double tee 
branch, single or double tapped tee branch, side inlet quarter 
bend, running thread, band, or saddle shall be used as a 
drainage fitting, except that a double hub sanitary tapped tee 
shall be permitted to be used on a vertical line as a fixture 
connection. 

310.2 Drainage and Vent Piping. No drainage or vent pip
ing shall be drilled and tapped for the purpose of making con
nections thereto, and no cast-iron soil pipe shall be threaded. 

310.3 Waste Connection. No waste connection shall be made 
to a closet bend or stub of a water closet or similar fixture. 

310.4 Use of Vent and Waste Pipes. Except as hereinafter pro
vided in Section 908.0, Section 909.0, and Section 910.0, no 
vent pipe shall be used as a soil or waste pipe, nor shall a soil 
or waste pipe be used as a vent. Also, single-stack drainage and 
venting systems with un vented branch lines are prohibited. 

310.5 Obstruction of Flow. No fitting, fixture and piping 
connection, appliance, device, or method of installation that 
obstructs or retards the flow of water, wastes, sewage, or air 
in the drainage or venting systems, in an amount exceeding 
the normal frictional resistance to flow, shall be lIsed unless 
it is indicated as acceptable in this code or is approved in 
accordance with Section 301.1 of this code. The enlargement 
of a 3 inch (76 mm) closet bend or stub to 4 inches (102 mm) 
shall not be considered an obstruction. 

310.6 Dissimilar Metals. Except for necessary valves, where 
inter-membering or mixing of dissimilar metals occurs, the 
point of connection shall be confined to exposed or accessi
ble locations. 

310.7 Direction of Flow. Valves, pipes, and fittings shall be 
installed in correct relationship to the direction of flow. 
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310.8 Screwed Fittings. Screwed fIttings shall be ABS, cast
iron, copper, copper alloy, malleable iron, PVC, steel, or other 
approved materials. Threads shall be tapped out of solid metal 
or molded in solid ABS or PVc. 

310.9/0SHPD 1, 2, 3 & 4/ Drainage piping over operating 
and delivelY rooms, nurseries, j()()d preparation centers, 
food-serving facilities, food storage areas, and other sensi
tive areas shall be kept to a minimum and shall not be 
exposed. Special precautions shall be taken to protect these 
areas .fI"Oln possible leakage fi~ol11 necessalY overhead 
drainage piping systems. Piping over switchboards, panel 
boards, and motor control centers are ii'uly·ect to restriction5; 
olthe Cali/ornia Electrical Code where applicable. 

310.10/0SHPD 1,3 & 4/ Floor drains shallllot be inslalled 
in operating and delivelY rooms. Floor drains )'vith self~pri!11-
ing traps may be installed in cystoscopic rooms. 

310.11 /SFNI/ For applications listed in Section 111 regu
lated by the O'/fice olthe State Fire Nfarshal, plastic piping 
shaUl/at be exposed as a portion otthe interior room .finish 
in a building or structure i/'the pljJing has aflame-,~pread rat
ing exceeding 75 ~whef1 te5'ted in accordance with ASTM E 84-
77a, "Testfof" Sw.face Burning Characteristics olBuilding 
Materials." 

310.12/0SHPD 1, 2 & 4/ Services/System,\' lind Utilities. 
Refer to Section 1224.4.1, Cal~fornia Building Code. 

3]1.0 Independent Systems. 

311.1 Genera1. The drainage system of each new building 
and of new work installed in an existing building shall be sep
arate and independent from that of any other building, and, 
where available, every building shall have an independent 
connection with a public or private sewer. 

Exception: Where one building stands in the rear of another 
building on an interior lot, and no private sewer is available 
or can be constructed to the rear building through an adjoin
ing court, yard, or driveway, the building drain from the front 
building shall be permitted to be extended to the rear build
ing. 

312.0 Protection of Piping, Materials, and Structures. 

312.1 General. Piping passing under or through walls shall 
be protected from breakage. Piping passing through or under 
cinders or other corrosive materials shall be protected from 
external corrosion in an approved manner. Approved provi
sions shall be made for expansion of hot water piping. Voids 
around piping passing through concrete floors on the ground 
shall be sealed. 

312.2 Installation. Piping in connection with a plumbing sys
tem shall be so installed that piping or connections will not be 
subject to undue strains or stresses, and provisions shall be 
made for expansion, contraction, and structural settlement. 
No plumbing piping shall be directly embedded in concrete or 
masonry. No structural member shall be seriously weakened 
or impaired by cutting, notching, or otherwise, as defined in 
the building code. 

45 



GENERAL REGULATIONS 

312.3 Building Sewer and Drainage Piping. No building 
sewer or other drainage piping or part thereof, constructed of 
materials other than those approved for use under or within a 
building, shall be installed under or within 2 feet (61 0 mm) of 
a building or structure, or less than I foot (305 111m) below the 
surhlce of the ground. 

312.4 Corrosion, Erosion, and Mechanical Damage. Piping 
subject to corrosion, erosion, or mechanical damage shall be 
protected in an approved manner. 

312.5 Coated Pipe. Protectively coated pipe 
shall be inspected and tested, and a visible void, or 
imperfection to the pipe shall be repaired in accor
danee with Section 312.0. 

312.6 F.·eezing Protection. No water, soil, or waste pipe shall 
be installed or permitted outside of a building or in an exte
rior wall unless, \vhere necessary, adequate provision is made 
to protect such pipe from freezing. 

312.7 Fire-Resistant Construction. Piping penetrations of 
fire-resistance-rated walls, partitions, floors, floor/ceiling 
assemblies, roof/ceiling assemblies, or shaft enclosures shall 
be protected in aceordance with the requirements of the Cal
i/ornia Building Code. 

312.8 \Vate"prooting of Openings. Joints at the roof around 
pipes, ducts, or other appurtenances shall be made 
by the use oflead, copper, galvanized iron, or other approved 
!lashings or flashing material. Exterior wall openings shall be 
made watertight. Counter!lashing shall not restrict the 
required internal cross-sectional area of the vent. 

312.9 Steel Nail Plates. Plastic and copper piping penetrat-
framing members to within I inch (25.4 mm) of the 

exposed framing shal.1 be protected by steel nail plates not 
less than No. 18 gauge (0.0478 inches) (1.2 mm) in thiekness. 
The steel nail plate sl1all extend along the framing member 
not less than I inches (38 111m) beyond the outside diame
ter of the pipe or tubing. 

Exception: Sce Section 1210.3.3. 

312.10 Sleeves. Sleeves shall be provided to protect piping 
through eonerete and masonry walls and concrete floors. 

Exception: Sleeves shall not be required where openings are 
drilled or bored. 

312.10.1 Building Loads. Piping through eonerete or 
masonry walls shall not be subjcct to a load from build
ing construction. 

312.1 0.2 Exterior Walls. [n exterior walls, annular space 
between sleeves and pipes shall be sealed and made 
watertight, as approved by the Authority Having Juris
diction. A penetration through fire-resistive eonstruction 
shall be in aceordance with Section 312.7. 

312.10.3 Firewalls. A pipe sleeve through a firewall shall 
have the space around the pipe completely scaled with 
an approved fire-resistive material in accordance with 
other codes. 

312.11 Structm'al Members. A structural member weakened 
or impaired by cutting, notching, or otherwise shall be rein
forccd, repaired, or replaced so as to be left in a safe structural 
condition in accordance with the requirements ofthe building 
code. 
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312.12 Rodentproofing. Strainer plates on drain inlets shall 
be designed and installed so that no opening exceeds 1/2 of an 
inch (l2.7 mm) in the least dimension. 

312.12.1 Meter Boxes. Meter boxes shall be constructed 
in such a manner that rats cannot enter a building by fol
lowing the service pipes from the box into the building. 

312.12.2 Metal Collars. 1n or on buildings where open
ings have been made in walls, floors, or eeilings for the 
passage of pipes, such openings shall be closed and pro
tected by the installation of approved metal collars 
securely fastened to the adjoining structure. 

312.12.3 Tub \Vaste Openings. Tub waste in 
framed construction to crawl spaces at or below the first 
1100r shall be proteeted by the installation of approved 
metal collars or metal screen securely fastened to the 
adjoining structure with no opening exceeding 12 of an 
inch (12.7 111m) in the least dimension. 

313.0 Hangers and Supports. 

313.1 Suspended Suspended piping shall be sup
ported at intervals not to exceed those shown in Table 3] 3.1. 

313.2 Piping Piping shall be supported in such a 
manner as to maintain its alignment and prevent sagging. 

313.3 Piping. Piping in the ground shall be 
laid 011 a firm bed for its entire where other support is 
otherwise provided, it shall be approved in accordance with 
Section 301.0 of this code. 

313.4 Strength. Hangers and anchors shall be of sufficient 
to support the of the pipe and its contents. 

Piping shall be isolated from incompatible materials. 

313.5 Piping, Appliances, and Appurt{\nances. 
Piping, fixtures, appliances, and appurtenances shall be ade
quately supported in accordance with this code, the manu
facturer's installation instructions, and in accordance with the 
Authority Having Jurisdiction. 

313.6 Rod Sizes. Hanger rod sizes shall be no 
smaller than those shown in Table 313.6. 

TABLE 313.6 
HANGER ROD SIZES 

PIPE AND TUBE SIZE 

(inches) 

Ih-4 

5-8 

For Sf units: 1 inch 25.4 111m 

ROD SIZE 

(inches) 

% 

313.7 Gas Gas piping shall be supported by metal 
straps or hooks at intervals not to exceed those shown in Table 
1210.2.4.1. 

313.8 {OSHPD 1,2, 3 & 4} Refer to Title 24, Part 2 of the 
Cal({'ornia Building Code/or seismic anchorage and bracing 
requirements and accommodations for building displace
ments. 
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314.0 and Backfill. 

314.1 Trenches. Trenches deeper than the footing of a build-
or structure and paralleling the same shall be not less than 

45 (0.79 rad) therefrom, or as approved in accordance 
with Section 30].0 of this code. 

3] 4.2 and Driving. Tunneling and driving shall be 
permitted to be done in yards, courts, or driveways of a build
ing site. Where suflieient depth is available to permit, tunnels 
shall be permitted to be used between open-cut trenches. Tun
nels shall have a clear height of 2 feet (610 mm) above the 
pipe and shall be limited in length to one-half the depth of the 
trench, with a maximum length of 8 feet mm). Where 
pipes are driven, the drive pipe shall be not less than one size 
larger than the pipe to be laid. 

314.3 Open Trenches. Excavations required to be made for 
the installation of a bu i Idi ng drainage system or part thereof, 
within the walls of a building, shall be open trench work and 
sha.ll be kept open until the piping has been inspected, tested, 
and accepted. 

314.4 Excavations. Excavations shall be completely back
filled as soon after inspection as practicable. Precaution shall 
be taken to ensure compactness of backfill around piping 
without damage to such piping. Trenches shall be backfilled 
in thin layers to 12 inches (305 mm) above the top of the pip
ing with clean ea11h, which shall not contain stones, boulders, 
cinderfill, frozen earth, construction debris, or other materi
als that will damage or break the piping or cause corrosive 
action. Mechanical devices such as bulldozers, graders~ etc., 
shall bc permitted to then be used to complete backfill to 
grade. Fill shall be properly compacted. Precautions shall be 
taken to ensure permanent stability for pipe laid in filled or 
made ground. 

315.0 Joints and Connections. 

315.1 Unions. Approved unions shall be permitted to be used 
in drainage piping where accessibly located in the trap seal or 
between a fixture and its trap in the vent system, except 
underground or in wet vents, at a point in the water supply 
system, and in gas piping as permitted by Section 1211.5. 

315.2 Prohibited Joints and Connections. A fitting or con
nection that has an enlargement, chamber, or recess with a 
ledge, shoulder, or reduction of pipe area that offers an 
obstruction to flow through the drain shall be prohibited. 

315.2.1 Obstr·uction. No fitting or connection that offers 
abnormal obstruction to flow shall be used. The enlarge
ment of a 3 inch (76 mm) closet bend or stub to 4 inches 
(102 111m) shall not be considered an obstruction. 

316.0 Increasers and Reducers. 

316.1 GenenJ. Where different sizes of pipes and fittings are 
to be connected, the proper size increasers or reducers or 
reducing fittings shall be used between the two sizes. Brass or 
cast-iron body cleanouts shall not be Llsed as a reducer or 
adapter from cast-iron drainage p.ipe to iron pipe size (IPS) 
pipe. 
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317.0 Food-Handling Establishments. 

317.1 General. Food or drink shall not be stored, prepared, or 
displayed beneath soil or drain pipes, unless those areas are 
protected against leakage or condensation from such pipes 
reaching the food or drink as described below. Where build
ing design requires that soil or drain pipes be located over 
sllch areas, the installation shall be made with the least pos
sible number of joints and shall be installed so as to connect 
to the nearest adequately sized vertical stack with the provi
sions as follows: 

( 1) Openings through floors over such areas shall be sealed 
watertight to the floor construction. 

(2) Floor and shower drains installed above such areas shall 
be equipped with integral seepage pans. 

(3) Soil or drain pipes shall be of an approved material as 
listed in Table 140 1.1 and Section 701.1. Materials shall 
comply with established standards. Cleanouts shall be 
extended through the floor construction above. 

Piping subject to operation at temperatures that will form 
condensation on the exterior of the pipe shall be ther
mally insulated. 

(5) Where pipes are installed in ceilings above sllch areas, 
the ceiling shall be ofthe removable type, or shall be pro
vided with access panels in order to form a ready access 
for inspection of piping. 

318.0 Test 

318.1 General. Tests in accordance with this code, which are 
performed lItilizing dial gauges, shall be limited to gauges 
having the following pressure graduations or incrementations. 

318.2 Pressure Tests (10 psi or less). Required pressure tests 
of 1 0 pounds-force per square inch (psi) (69 kPa) or less shall 
be performed with gauges of 0.10 psi (0.69 kPa) incrementa
tion or less. 

3] 8.3 Pressure Tests (greater than 10 psi to 100 psi). 
Required pressure tests exceeding 10 psi (69 kPa) but less 
than or equal to 100 psi kPa) shall be performed with 
gauges of 1 psi (7 kPa) incremenlation or less. 

318.4 Pressure Tests (exceeding 100 psi). Required pressure 
tests exceeding 100 psi (689 kPa) shall be performed with 
gauges incremented for 2 percent or less of the required test 
pressure. 

318.5 Pressure Test gauges shall have a pressure 
range not exceeding twice the test pressure applied. 

319.0 {Notpel'mittedfor OSHPD J, 2, 3 & 4/Medical Gas 
and Vacuum Systems. 

319.1 Genet'at Such piping shall be installed, tested, and ver
ified in accordance with the applicable standards referenced 
in Table 1401.1 and the requirements of Chapter 13. The 
Authority Having Jurisdiction shall require evidence of the 
competency of the installers and verifiers. 
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MATERIALS 

Cast 

Cast-Iron Hublcss 

Copper Tube and Pipe 

Steel and Brass Pipe for 
Water or DWV 

SteeL Brass, and Tinned 
Pipe for Gas 

Schedule 40 PVC and 
ABS DWV 

TYPES OF JOINTS 

Lead and Oakum 

TABLE 313.1 
HANGERS AND SUPPORTS 

HORIZONTAL 

5 feet, except 10 

10 foot lengths are 

other joint, unless over 
4 feet then support each joint l . 

Gasket 
•.....••.......•••........... ~ ....... ~-- ....... . 

other joint, unless over 
4 fect thcn support each joint l.2.3A Shielded Coupling 

............... ~ .. - •.. ~.: ......... . 

inches and smaller. 6 teet: 
2 inches and larger, 10 fect 

Soldered or Brazed 

.y~ inch and smaller, 10 feet; 
I inch and 12 feet 

Threaded or Welded 

1/2 inch, 6 feet; inch and I inch, 
8 feet: 1 1/1 inches and larger, 1 0 feet 

Threaded or Welded 

Solvent Cemented 
All sizes, 4 feet; allow 

for expansion every 30 feet3.6 

J inch and smaller, 3 fect; 

VERTICAL 

Base and each floor, 
not to exceed 15 feet 

Base and each floor, 
not to exceed I 5 feet 

Base and each floor. 
not to exceed 1 5 feet 

Each floor, not to exceed 10 

Every other floor, 

not to exceed 25 

CPVC Sol vent Cemented 
1 ~~ inches and 4 feet provide mid-story guides6 

Lead 

iCopper 

Steel and Brass 

PEX 

PEX-AL-PEX 

or Burned 

Mechanical 

Mechanical 

Cold Expansion, Insel1 
and Compression 

Metal Inscl1 and Metal COmPlfeS:5IOin 

Continuous Support Not to exceed 4 fcct 

i In accordancc with standards acc~ep1table to the Authority Having Jurisdiction 

In accordance with standards acceptable to thc Authority Jurisdiction 

J inch and smaller, 32 inches; 
II/~ inches and larger, 4 feet 

inch 

% inch 
I inch 

} All sizes 98 inclles 

Base and each floor: 
provide mid-story 

Base and each t10or: 
provide mid-story 

PE-AL-PE 
1/2 inch 

Metal Insert and Metal Compression . ~~ inch All sizes 98 inches 
Base and each tloor; 

providc mid-story 

Polypropylenc (PP) 

For SI units: I inch 

Notes: 

(socket, butt, 
saddle, clcctrofusion), threaded 

304.8 111m 

I Support adjacent to joinl, nollo exceed 18 inches 111111). 

I ~.~ inches and 

Brace nol 10 exceed 40 {(lot (12 192111111) intervals to prevent horizontal movement. 

Support (It each horizontal branch connection. 

Hangers shall nol be placed on the coupling. 

Base and each floor; 
mid-story guides 

Vertical water lines shall permitted to be supported in accordance \vith recogIlizt~d engineering principles with regard to expansion and contraction, 

where first approved by the Authority Having Jurisdiction. 

(, See the uppropriale IAPMO Installation Standard for expansion and other special requirements. 
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CALIFORNIA PLUMBING CODE - MATRIX ADOPTION TABLE 
CHAP"rER 4 - PLUMBING FIXTURES AND FIXTURE FITTINGS 

(Matrix Adoption Tables are non-regulatory, intended only as an aid to the user. See Chapter 1 for state agency authority and building application.) 

Adopting Agency 

Adopt Entire Chapter 

Entire Chapter as amended 
(amended sections listed below) 

Adopt only those sections that are 
listed below 

Under Title 

403.2 & subsections 

403.3.1 & subsections 

408.2 

408.5 Exception 1 
.......... - .....•...•............ 

408.6 Exception 

413.3 

415.1 

422.4 

422.7 

422.8 

422.9 

TableA 

Table 422.1 

Table 4-2 

Table 4-3 

Table 4A 

DSA 

S8 88/CC 1 

The state agency does not adopt sections identified by the following symbol: t 
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OSHPD 
Sl SlC 
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FITTINGS 
Note: 111 addition the requiremellfs olthis }vhich provide access to, or or/clcililies Hi/lete accessibil-

is required/hI' applications listed in Section 109, Qlthe Cal{forllia Buildillg Code, fhe Division oFfhe State Archi-
tect- Access shall also comply lvith Chapter housing and Chapter accommodations llnder 
authority cited Gov. Code §4450 and ill cited bJ' Gov. Code §4450 through 4461, 12955.1 and H&SC I. 19952 
through 19959. 

401.0 :Materials General 

401.1 Quality of Fixtures. Plumbing fixtures shall be con
structed of densc, durable, non-absorbent materials and shall 
have smooth, imperviolls free from unnecessary 
concealed fouling surfaces. as permitted elsewhere in 
this code, fixtures shall comply with the quality and of 
nationally recognized applicable standards referenced in 
Table] 40 1.1. 

401.2 Lead. Sheet lead shall be not less than the following: 

For safe pans not less than 4 pounds per square foot (lb/ft2) 
(19 kg/m2) or VI(i of an inch (1.6 mm) thiclc (See Table 
1401.1 ) 

402.0 I nstaHation. 

402.1 Cleaning. Plumbing fixtures shall be installed in a 
I manner to afford easy access for repairs and cleaning. Pipes 

from fixtures sha 11 be run to the nearest wall. 

402.2 Joints. \Vhere a fixture comes in contact with the wall 
or floor, the joint between the fixture and the wall or floor 
shall be made watertight. 

402.3 Securing Fixtures. Floor-outlet or nOOf-mounted fix
tures shall be rigidly secured to the drainage connection and 
to the floor, where so by screws or bolts of copper, 
brass, Of other equally corrosion-resistant material. 

402.4 'VaU-Hung Fixtures. "Vall-hung fixtures shall be 
rigidly supported by metal supporting members so that no 
strain is transmitted to the connections. Flush tanks and sim
ilar appurtenances shall be secured by approved non-corro
sive screws or bolts. 

402.5 Fixtures shall be set level and in proper 
ment with reference to walls. No water closet or 
bidet shall be set closer than 15 inches (381 mm) from its cen
ter to a side wall or obstruction nor closer than 30 inches (762 
mm) center to center to a similar fixture. The clear space in 
front of a water closet or bidet shall be not less than 24 inches 
(610 mm). No urinal shall be set closer than 12 inches (305 
mm) from its center to a side wall or partition nor closer than 
24 inches (610 mm) center to center. 

Exception: The installation of paper dispensers or accessi
bility grab bars shall not be considered obstructions. 

1402.6 Fixture Connections. Fixture connections 
between drainage pipes and water closets, tloor outlet service 
sinks and urinals shall be made by means of approved brass, 
hard ABS, PYC, or iron caulked, soldered, sol
vent cemented; rubber compression gaskets; or screwed to 
the drainage pipe. The connection shall be bolted with an 

2013 CALIFORNIA PLUMBING CODE 

approved washer, or setting compound between the 
fixture and the connection. The bottom ofthe /lange shall be 
set on an approved firm base. 

Wall-mounted water closet fixtures shall be sccurely 
bolted to an approved carrier fitting. The connecting pipe 
between the carrier fitting and the fixture shall be an approved 
material and designed to accommodate an adequately sized 

Gasket material shall be neoprene, felt, or similar 
approved types. 

402.6.1 Closet Rings Flanges). Closet rings 
(closet flanges) for water closets or simi lar fixtures shall 
be of an approved and shall be bronze, copper. hard 
lead, cast-iron, malleable iron, PVC~ or 
other approved materials. Each slIch closet ring (c loset 
flange) shall be approximately 7 inches (178 mm) in 
diameter and, where installed, shall, with the 
soil pipe, a JIll inch (38 mm) wide llange or face 
to receive the fixture gasket or closet seal. 

Caulked-on closet rings (closet flanges) shall be not 
less than 1/4 of an inch (6.4 mm) thick and not less than 2 
inches (51 mm) in overall dcpth. 

Closet rings (closet flanges) shall be burned or sol
dered to lead bends or stubs, shall be caulked to cast-iron 
soil pipe, shall be solvent cemented to ABS and PYC, 
and shall be screwed or fastened in an approved manner 
to other materials. 

Closet bends or stubs shall be cut off so as to pres-I 
ent a smooth surface even with the top of the closet ring 
before rough inspection is called. 

Closet rings (closet llanges) shall be adeqllately 
designed and secured to support fixtures connected 
thereto. 

402.6.2 Closet Flanges. Closet screws, bolts, 
washers, and similar fasteners shall be of brass, copper, 
or other listed, equally corrosion-resistant materials. 
Screws and bolts shall be of a size and 111l111bcr to prop
erly support the fixture installed. 

402.6.3 Securing Floor-Mounted, Back-Outlet Water 
Closet Bowls. Floor-mounted, back-outlet water closet 
bowls shall be set level with all angle of90 degrees (1.57 

between the floor and wall at the centerline of the fix
ture outlet. The floor and wall shall have a flat mounting 
surface not less than 5 inches ( 127 mm) to the right and left 
of the fixture outlet centerline. The tixture shall be secured 
to the wall outlet or drainage connection and to the 
floor by corrosion-resistant screws or bolts. The closet 
flange shall be secured to a finn base. 
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Where floor-mounted, back-outlet water closets are 
Llsed, the soil pipe shall be not less than 3 inches (80 mm) 
in diameter. Offset, eccentric, or reducing floor flanges 
shall not be used. 

1402.7 Accessible Facilities. Where accessible 
I facilities are required in applicable building rcgulations, the 

facilities shall be installed in accordance with those regula
tions. IHCD I-AC/ For requirem.ellts regarding 
accomn1Odatio17sfor persons with disabilities, see California 

II Code Title 24. Part 2, Chapter / /A. 

402.8 Supply Fittings. The supply lines and fittings for every 
plumbing fixture shall be so installed as to prevent backflow 
in accordance with Chapter 6. 

402.9 Installation. Water-conserving fixtures shall be 
installed in strict accordance with the manufacturer's instal
lation instructions to mai ntai n thei r rated "'A"*Tn.,r,-n·",·v',,, 

402.10 Design and Installation of Fixtures. 
Plumbing fixtures shall be installed such that fixture fittings 
shall be in accordance with the backflow prevention require
ments of ASME A 112. I 8.1 ICSA B J 25. I. These requirements 
shall not be compromised by the designated fixture fitting 
mounting surface. 

402.11 Joint Connections. Fixtures having concealed 
slip joint connections shall be provided with an access panel 
or utility space not less than 12 inches (305 mm) in its least 
dimension and so arranged without obstructions as to make 
sllch connections accessible for inspection and repair. 

402.12 Future Fixtures. Where provisions are made for the 
future installation of fixtures, those provided for shall be con
sidered in determining the required sizes of drain pipes. Con
struction for future installations shall be terminated with a 
plugged fitting or fittings. Where the plugged is at the 
point where the trap of a fixture is installed, the plumbing sys
tem for such fixture shall be and be in accordance 
with the plumbing requirements of this code. 

403.0 W~ltelr-(:onser'VHlp Fixtures and Fittings. 

403.1 Flush Volumes. Flush volumes for low-consumption 
and water-saver water closets and urinals shall comply with 
applicable standards referenced in Table 1401.1. 

403.2 'Vater Closets. Water closcts, either tlush tank, 
tlushometer tank, or tlushometer valve operated. shall have an 
average consumption not to exceed 1.6 gallons (6.0 Lpf) of 
water per flush. 
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403.2. J "Vater Closet .... · (}II or after Ju(v 1, 2011 
& HCD 2/ Water either flush tank TilI..')I1C1me'tel' 

nn,CJ1'nr0t1 installed on or 
volume in CO/11-

p/iance lvith the 

(/) Flush Toilets - The effective flush volume 
shall not exceed 1.28 (4.8 liters) when tested 
in accordance with AS/viE A // 2. /9.2, Standardfor 
Vitreous China Plumbing Fixtures and Hydraulic Fix
tures Requirementsfor Water Closets alld Urinals 

Dual Flush TbUets - The effective flush volume shall 
not exceed 1.28 gallons (4.8 liters) vvlzen tested in 
accordance with ASA1E A 1 12. 19.2. Standardfor J,litre-

OliS China Plumbing FLrtures and Hydraulic Fixtures 
Requirements fc)r Water Closets and Urinals, and 
ASAfEA1l2.19.J4, Six-Liter T'VaterClos
ets Equipped with a Dual 

403.2.1.1 Peliormallce 
closets installed on or 
or exceed the rninimum nO"TElI"l1,,'II1f'O 

certification toilets under 
the rVaterSense program sponsored by the Us. Envi
ronmental Protection Agency (EPA). 

403.3 Urinals. Urinals shall have an average water con
sumption not to exceed 0.5 gallons (2 L) of water per flush. II 

403.3.1 Nonwater Urinals. Nonwater urinals shall be 
listed and comply with the applicable standards refer
enced in Table 1401.1. Nonwater urinals shall have a bar
rier liquid sealant to maintain a trap seal. Nonwater 
urinals shall pennit the uninhibited flow of waste through 
the urinal to the sanitary drainage system. Nonwater uri
nals shall be cleaned and maintained in accordance with 
the manufacturer's instructions after installation. Where 
nonwater urinals are installed they shall have a water dis
tribution line to the urinal location to allow for 
the installation of an approved backtlow prevention 
devi,ce jn the event of a retrofit. For additional iI?fonna-11 
lion. see Health and Code Section /7921.4. 

403.3.1.1 NOIHvater Urillal Drainage Connections. 
Where nOl1water urinals are installed, not less than 
one vvater suppliedfixture rated at not less than / 
drainage fixture unit (DFU) shall be installed 
upstream 011 the same drain line to facilitate drain 
linejlow and rinsing. 

403.4 Metered Faucets. Self-closing or self-closing metering 
faucets shall be installed on lavatories intended to serve the 
transient public, such as those in, but not limited to, service 
stations, train stations, airports, restaurants, and convention 
halls. Metered faucets shall deliver a maximum of 0.25 gal
lons (0.95 L) of water per use. 

403.5 Pre-Rinse Spray Valve. Commercial food service pre
rinse spray valves shall have a maximum flow rate of 1.6 gal
lons per minute at 60 pounds-force per square inch 
(psi) (6.0 Lim at 414 kPa) in accordance with ASME 
A 112.l8,lICSAB125.l and shall be equipped with an integral 
automatic shutoff. 

403.6 .Kitc/zen Faucets. rHCD 1J The maximwnflow rate ol 
kitchen faucets shall not exceed 1.8 gallons (6.8/ L) per 
minute at 60 psi. Kitchen faucets may temporari~y increase 
theflmv above the maximum rate, but not to exceed 2.2 
Ions (8.32 L) per minute at 60 psi, and mu,s't default to a max-
inzumjlO'vv rate oli.8 gal/ons (6.81 per Ininllte at 60 psi. 

Note: Where faucets meeting the maximum rate of 1.8 
gpm (6.81 L) are unavailable, aerator,,>' or other ,neans may 
be used to achieve reduction. 

403.7 Residential Lavatory Faucets. IJ The maximum 
flow rate lavatol:Y slzallnot exceed 1.5 

L) per minute at 60 psi. The minimumjlow rate 
reszaelUlj~U lavatOly/aucets shall not be less than 0.8 gal

L) per minute at 20 psi. 
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403.8 Lavat01J' Faucets ill Common and Public Use Areas. 
[HCD 1 & HCD 2/ The maximwn .l1m1/ rate of lavatOlY 
.li-LUcets, installed in comnwn and public lise areas (outside 
d,>vellings or sleeping in residential buildings, shall not 
exceed 0.5 gallons 0.89 L) per minute at 60 psi. 

404.0 Overflows. 

404.1 General. Where a fixture is provided with an overflow, 
the waste shall be so arranged that the standing water in the 
fixture shall not rise in the overtlow where the stopper is 
closed or remain in the overflow where the fixture is empty. 
The overflow pipe from a fixhlre shall be connected on the 
house or in let side of the fixture trap, except that overtlow on 
flush tanks shall be permitted to discharge into the water clos
ets or urinals served by them, but it shall be unlawful to con
ncct such overflows with any other part of the drainage 
system. 

405.0 Strainer's and Connections. 

405.1 Strainers. Plumbing fixhlres, other than water closets 
and urinals, shall be equipped with approved strainers hav
ing an approved waterway area. Strainers serving shower 
drains shall have a waterway equivalent to the area of the tail
piece. 

405.2 Continuous Wastes. Continuous wastes and fixture 
tailpieces shall be constructed from the materials specified in 
Section 701.1 for drainage piping, provided, however, that 
sllch connections where exposed or accessible shall be per
mitted to be of seamless drawn brass not less than No. 20 B 
& S Gauge (0.032 inches) (O.S mm). Each sllch tailpiece, con
tinuous waste. or waste and overflow shall be not less than 
1 Y2 inchcs (40 mm) O.D. for sinks, dishwashers, laundry tubs, 
bathtubs, urinals, and similar fixtures, and not less than 1 
inches (32 mm) for lavatories, drinking fountains, and simi
lar small fixtures. 

406.0 Prohibited Fixtures. 

406.1 Prohibited Water Closets. Water closets having an 
invisible seal or an unventilated space or having walls which 
are not thorough ly washed at each discharge shal1 be prohib
ited. A water closet that might permit siphonage of the con-

I tents of the bowl back into the tank shall be prohibited. 

........... 

406.2 Prohibited Urinals. Trough urinals and urinals with 
an invisible seal shall be prohibited. 

406.3 MisceHaneous Fixtures. Fixed wooden, or tile wash 
trays or sinks for domestic use shall not be installed in a build
ing designed or used for human habitation. No sheet metal
lined wooden bathtub shall be installed or reconnected. No 
dry or chemical closet (toilet) shall be installed in a building 
used for human habitation, unless first approved by the Health 
Officer. 

407.0 Special Fixtures and Specialties. 

407.1 Water and Waste Connections. Baptisteries, orna
mental and lily ponds, aquaria, ornamental fountain basins, 
and similar fixtures and specialties requiring water, waste 
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connections, or both shall be submitted for approval to the 
Authority Having Jurisdiction prior to installation. 

407.2 Special Use Sinks. Restaurant kitchen and other spe
cial use sinks shall be permitted to be made of approved-type 
bonderized and galvanized sheet steel of not less than No. 16 
U.S. gauge (0.0625 inches) (1.6 mm). Sheet-Illetal plumbing 
fixtures shall be adequately designed, constructed, and braced 
in an approved manner to accomplish their intended purpose. 

407.3 Special Use Fixtures. Special lise fixtures shall be 
made of one of the following: 

(1) Soapstone 

(2) Chemical stoneware 

(3) Copper-based alloy 

(4) Nickel-based alloy 

(5) Corrosion-resistant steel 

(6) Other materials suited for the intended lise of the flxture 

407.4 Zinc Alloy Components. Zinc alloy components shall 
comply with applicable nationally recognized standards and 
shall be used in accordance with their listing. 

408.0 Showers. 

408.1 Application. Manufactured shower reccptors shall 
comply with the applicable standards referenced in Tablc 
1401.1. 

408.2 Water Consumption. [HCD 1/ Showerheads ,,:hall 
have a maximum./low rate gallons L) per milntte 
measured at 80 and must comply with Division 4.3 
California Green Building Standards Code (CA LGreen). 

408.3 Individual Shower and Tub-Shower Combination 
Control Valves. Showers and tub-shower combinations shall 
be provided with individual control valves of the pressure 
balance, thermostatic, or combination pressure balance/ther
mostatic mixing valvc type that provide scald and thermal 
shock protection for the rated flow rate of the insta !led ShOW-I 
~rhead. These val.ves shall be installed at th~e point of lise and 
111 accordancc WIth ASSE 1016 or ASMI~ A 112.IS.1iCSA 
B125.1. showers, where supplied with a single tem
perature-controlled water supply pipe, shall bc controlled by 
a mixing valve that is in accordance with ASSE 1069. Han-
dle position stops shall be provided on such valves and shall 
be adjusted per the manufacturer's instructions to deliver a 
maximum mixed water sctting of 120°F (49°C). Water heater 
thermostats shall not be considered a suitable control for 
meeting this provision . 

408.4 Waste Outlet. Showers shall have a waste outlet and 
fixture tailpiece not less than 2 inches (50 mm) in diamete[ 
Fixture tailpieces shall be constructed from the materials 
specified in Section 701.1 for drainage piping. Strainers serv
ing shower drains shall have a waterway at least equivalent to 
the area of the tailpiece. ......... 
408.5 Finished Curb or Threshold. Where a shower recep-
tor has a finished dam, curb, or threshold it shall be not less I 
than 1 inch (25.4 111m) lower than the sides and back of sllch 
receptor. In no case shall a dam or threshold be less than 2 
inches (51 mm) or exceeding 9 inches mm) in depth 
where measured from the top of the dam or threshold to the 
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top of the drain. Each such receptor shall be provided with an 
integral nailing flange to be located where the receptor meets 
the vertical surfaee of the finished interior of the shower com
partment. The llange shall be watertight and extend vertically 
not less than I inch mm) above the top of the sides of 
the receptor. The finished floor of the receptor shall slope uni
formly from the sides towards the drain not less than V4 inch 
per foot (20.8 mm/m), nor more than inch per foot (41.8 
mm/l11). 

Thresholds shall be of sufficient width to accommodate 
a ml11lmUm inch (559mm) door. Shower doors shall open 
so as to maintain not less than a 22 inch mm) unob
structed opening for egress. 

Exceptions: 

( I ) 

(2) 

Showers that are designed to be in accordance with the 
accessibility standards I isted in Table 1401.1. IHCD l
AC/ requirements accomnwdations 
for persons "with di,sabililies are contained in California 
Code o/Regulations, Title 24, Part 2, Chapter j IA. Table 
140 I. I does !lot contain the correct accessibility stan
dardsF)r use in 

A cast-iron shower receptor flange shall be not less than 
0.3 of an inch (7.62 mm) in height. 

(3) For flanges not used as a means of securing, the sealing 
flange shall be not less than 0.3 of an inch (7.62 mm) in 
height. 

408.6 Shower Compartments. Shower compartments, 
regardless of shape, shall have a minimum finished interior of 
J 024 square inches (0.6606 m2) and shall also be capable of 
encompassing a 30 inch (762 111m) circle. The minimum 
required area and dimensions shall be measured at a height 
equal to the top of the threshold and at a point tangent to its 
centerline. The area and dimensions shall be maintained to a 
point ofl1ot less than 70 inches (1778 mm) above the shower 
drain outlet with no protrusions other than the fixture valve or 

shower head, soap dishes, shelves, and safety grab 
bars, or rai Is. Fold-down seats in accessible shower stalls shall 
be permitted to protrude into the 30 inch (762 mm) circle. 

Exceptions: 

II (1) Showers that are designed to comply with Chapter IIA 
o.lthe Col(fbrnia Building Code. 

(2) The minimum required area and dimension shall not 
apply for a shower receptor having overall. dimensions 
of not less than 30 inches 111m) in width and 60 
inches (1524 111m) in length. 

!HCD l-ACj Specific requirements OCCO/11-

modatiollsfbr persons with disabilities are contained in 
Calilornia Code Title Part 2, Chap-

II tel'l I A.ICC A I I I. Standardfor Accessible and Usable 
Buildings and Facilities, does not contain the correct 

standard.'I'fbl' lise in 

1408.7 Lining for ShO\:vers and Receptors. Shower receptors 
I built on-site shall be \vatertight and shall be constructed from 

approved-type dense, nonabsorbent, and noncorrosive mate
rials. Each such receptor shall be adequately reinforced, shall 
be provided with an approved flanged noor drain designed to 
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make a watertight joint in the floor, and shall have smooth, 
impervious, and durable surfaces. 

Shower receptors shall have the subfloor and rough side 
of walls to a height of not less than 3 inches (76 mm) above 
the top of the finished dam or threshold shall be first lined 
with sheet plastic, lead, or copper, or shall be lined with other 
durable and watertight materials. Showers that are provided 
with a built in place, permanent seat or area that is 
located within the shower enclosure, shall be first lined with 
sheet plastic, lead, copper, or shall be lined with other durable 
and watertight materials that extend not less than 3 inches (76 
mm) above horizontal surfaces of the seat or the seating area. 

Lining materials shall be pitched 1/4 inch per foot (20.8 
m111/m) to weep holes in the subdrain ofa smooth and solidly 
formed subbase. Such lining materials shall extend upward 
on the rough jambs of the shower opening to a point not less 
than 3 inches (76 mm) above the horizontal surfaces of the 
seat or the seating area, the top of the finished dam or thresh
old and shall extend outward over the top of the permanent 
seat, permanent seating area, or rough threshold and be turned 
over and fastened on the outside face of both the permanent 
seat, permanent seating area, or rough threshold and the 
jambs. 

Nonmetallic shower subpans or linings shall be permit
ted to be built up on the job site of not less than three layers 
of standard grade 15 pound (6.8 kg) asphalt-impregnated 
roofing felt. The bottom layer shall be fitted to the formed 
subbase and each succeeding thoroughly hot-mopped 
to that below. Corners shall be carefully fitted and shall be 
made strong and watertight by folding or lapping, and each 
corner shall be reinforced with suitable webbing hot-mopped 
in place. 

Folds, laps, and reinforcing webbing shall extend not less 
than 4 inches (102 111m) in all directions from the corner, and 
webbing shall be of approved type and mesh, producing a ten
sile of not less than 50 Ib/ft2 (244 kg/m2) in either 
direction. Nonmetallic shower subpans or linings shall be per
mitted to consist of multilayers of other approved equivalent 
materials suitably reinforced and carefully fitted in place on 
the job site as elsewhere required in this section. 

Linings shall be properly recessed and fastened to 
approved backing so as not to occupy the space required for 
the waJl and shall not be nailed or perforated at a 
point that is less than] inch 111m) above the finished 
dam or threshold. An approved-type subdrain shall be 
installed with a shower subpan or lining. Each such subdrain 
shall be of the type that sets flush with the subbase and shall 
be equipped with a clamping ring or other device to make a 
tight connection between the lining and the drain. The 
subdrain shall have weep holes into the waste line. The weep 
holes located in the subdrain clamping shall be protected 
from clogging. 

Shower lining materials shall comply with approved 
standards acceptable to the Authority Having Jurisdiction. 
Lead and copper subpans or linings shall be insulated from 
conducting substances other than their connecting drain by 
15 pound (6.8 asphalt felt or its equivalent, and no lead 
pan or liner shall be constructed of material weighing less 
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than 4 Ib/ft2 (19 kg/m2). Copper pans or liners shall be not 
less than No. 24 B & S (0.02 inches) (0.51mm). Joints 
in lead pans or liners shall burned. Joints in copper pans or 
liners shall be soldered or brazed. Plastic pans shall not be 
coated with asphalt-based materials. 

408.7.1 Tests for Shower Receptors. Shower receptors 
shall be tested for watertightness by filling with water to 
the level of the rough threshold. The test plug shall be so 
placed that both upper and under sides of the subpan shall 
be subjected to the test at the point where it is clamped 
to the drain. 

408.8 Public Shower Floors. Floors of public shower rooms 
shall have a nonskid surface and shall be drained in such a 
manner that wastewater from one bather shall not pass over 
areas occupied by other bathers. Gutters in public or gang 
shower rooms shall have rounded corners for easy cleaning 
and shall be sloped not less than 2 percent toward drains. 
Drains in gutters shall be spaced at a maximum of 8 feet 
(2438 mm) from sidewalls nor more than 16 feet (4877 mm) 
apart. 

408.9 Location of Valves and Heads. Control valves and 
showerheads shall be located on the sidewall of shower com
patiments or otherwise arranged so that the showerhead does 
not discharge directly at the entrance to the compartment so 
that the bather can adjust the valves prior to stepping into the 
shower spray. 

408.10 'Vater Supply Riser. A water supply riser from the 
shower valve to the showerhead outlet, whether exposed or 
not, shall be securcly attached to the structure. 

409.0 Bathtubs and \Vhirlpool Bathtubs. 

409. I Application. Bathtubs and whirlpool bathtubs shall 
comply with the applicable standards referenced in Table 
1401.1. Pressure sealed doors within a bathtub or whirlpool 
bathtub enclosure shall comply with the applicable standards 
referenced in Table 1401.1. 

409.2 Waste Outlet. Bathtubs and whirlpool bathtubs shall be 
provided with a waste outlet and tailpiece not less than 1 'h 
inches (40 mm) in diameter. Fixture tailpieces shall be con
structed of materials in accordance with Section 701.1. Waste 
outlets shall be provided with an approved stopper or strainer. 

409.3 Overflow. Overflows shall bc installed in accordance 
with Section 404.1. 

409.4 Limitation of Hot 'Vater in Bathtubs and Whirlpool 
Bathtubs. The maximum hot water temperature discharging 
from the bathtub and whirlpool bathtub filler shall be limited 
to 120°F by a device that is in accordance with ASSE 
1070 or CSA B 125.3. W'lter heater thermostats shall not be 
considered a control for meeting this provision. 

409.5 Backflow Protection. The water supply to a bathtub 
and whirlpool bathtub fIller valve shall be protected by an air 
gap or in accordance with Section 417.0. 

409.6 Installation and Access. Bathtubs and whirlpool bath
tubs shall be installed in accordance with the manufacturer's 
installation instructions. Access openings shall be of size and 
opening to permit the removal and replacement of the circll
lation pump. 
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Whirlpool pump access located in the crawl space shall 
be located not more than 20 feet (6096 mm) from an access 
door, trap door, or crawl hole. 

The circulation pump shall be located above the crown 
weir of the trap. 

The pump and the circulation piping shall be self-drain
ing to minimize water retention. Suction fittings on whirlpool I 
bathtubs shall be I isted in accordance with ASME A 112.19.7. 

410.0 Bidets. 

410.1 Application. Bidets shall comply with the applicable I 
standards referenced in Table 1401.1. I 
410.2 Backflow Protection. The water supply to the bidet 
shall be prote~ted by an air gap OI~ in accordance with Section I 
603.3.2, SectlOll 603.3.5, or Section 603.3.6. I 
41 0.3 Limitation of Water Temperatm'e in Bidets. The 
maximum hot water temperature discharging from a bidet 
shall be limited to ] 10°F (43°C) by a device that is in accor
dance with ASSE 1070 or CSA B 125.3. Water heater ther
mostats shall 110t be considered a control for meeting this 
prOVISlOn. 

411.0 Water Closets. 

411.1 Water Closet Bowls. Water closet bowls for public use 
shall be ofthe elongated type. In nurserics, schools, and other 
similar places where plumbing fixtures are provided for the 
use of children less than 6 years water closets shall be 
of a size and height suitable for children's usc. Watcr closets 
shall be equipped with scats in accordance with Section 41 1.2 
through Section 411.2.2. 

411.2 'Vater Closet Seats. Water closet seats shall be of 
smooth, non-absorbent material. Seats for public use shall 
comply with the appJ icable standards rcferenced in Table 
1401.1. 

411.2.1 Type. Water closet seats, for public L1SC, shall be 
of the elongated type and either of the open front type or 
have an automatic seat cover dispenser. 

411.2.2 Size. Water closet scats shall be properly sized 
for the water closet bowl type. 

412.0 Urinals. 

412.1 General. A water supply to a urinal shall be protected 
by an approved-type vacuum breaker or other approved back
flow prevention device in accordance with Section 603.5. 

413.0 Flushing Devices for Water Closets and Urina1s. 

413.1 Application. Flushometer flushometer tanks, I 
or flush tanks shall comply with the applicable standards ref
erenced in Table] 401.1. 

413.2 Flushing Devices Required. Each water closet, urinal, 
clinic sink, or other plumbing fixture that depends 011 trap 
siphonage to discharge its waste contents shall be provided 
with a flushometer valve, Ilushomcter tank, or flush tank 
designed and installed so as to supply water in sufficient 
quantity and rate offlow to flush the contents of the fixture to 
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which it is connected, to cleanse the fixture, and to refill the 
fixture trap, without excessive water use. Flushing devices 
shall meet antisiphon requirements in accordance with Sec
tion 603.5. 

413.3 Flushomcter Valves. No manually controlled 
tlushometer valve shall be used to flush more than one urinal, 
and each sLich urinal tlushometer valve shall be an approved, 
self-closing type discharging a predetermined quantity of 
water. Flushometers shall be installed so that they will be 
accessible for Flushometer valves shall not be used 
\-vhere the water pressure is insufficient to properly operate 
them. Where the valve is operated, it shall complete the cycle 
of operation automatically, opening fully, and closing posi
tively under the line water pressure. Each f1ushometer shall be 
provided with a means f()r regulating the flow through it. 

II /oSH. PD 1, 2, 3, & 4/ Sensor operated.Jlush valves shall be 
capable oIfill1ctionil1g loss of normal pOlvel: 

413.4 Water Supply for Flush Tanks. An adequate quantity 
of water shall be provided to flush and clean the fixture 
served. The water supply for flushing tanks and flushometer 
tanks equipped for manual flushing shall be controlled by a 
float valve or other automatic device designed to refill the 
tank after each discharge and to completely shut off the water 
flow to the tank where the tank is filled to operational capac
ity. Provision shall be made to automatically supply \vater to 

I the fixture so as to refill the trap seaT after each flushing. 

413.5 Overflows in Flush Tanks. Flush tanks shall be pro
vided with overflows discharging into the water closet or uri
nal connected thereto. Overflows supplied as original parts 
with the fixture shall bc of sufficient size to prevent tank flood-

at the maximum rate at wbich the tank is supplied with 
water under normal operating conditions and where installed 

I in accordance with the manufacturer's installation instructions. 

414.0 Dishwashing Machines. 

414.1 Application. Domestic or commercial dishwashing 
machines shall comply with the applicable standards refer
enced in Table 1401.1. 

414.2 Backflow Protection. The water supply connection to 
a commercial disbwashing machine shall be protected by an 
air gap or a backtlow prevcntion device in accordance with 
Section 603.3.2, Section 603.3.5, or Section 603.3.6. 

4] 4.3 Drainage Connection. Domestic dishwashing 
machines shall discharge indirectly through an air gap fitting 
in accordance with Section 807.4 into a waste receptor, a wye 
branch fitting on the tailpiece of a kitchen sink, or dishwasher 
connection of a food waste grindcr. Commercial dishwash
ing machines shall discharge indirectly through an air gap or 
direct connection in accordance with Section 704.3 with tloor 
drain protection. 

415.0 Drinking Fountains. 

415.1 AppHcation. Drinking fountains shall bc self-closing 
and comply with NSF 61 and to the applicable standards ref
erenced in Table 140 I.I.tHeD 1/ Drinkingiountains shall be 
installed and so regulated that ajet oilvater at least 
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2 inches (51 171m) in the water or~fice shall be 
constantly available. The or(fice shall not be accessible to the 
mouth of the drinker nor subject to immersion. 

415.2 Where Where food is consumed indoors, 
water stations be pcnnitted to be substituted for drink-
ing fountains. Drinking fountains shall not be required for an 
occupant load of 30 or less. 

415.3 Drainage Connection. Drinking fountains shall be per
mitted to discharge directly into the drainage system or indi
rectly through an air break in accordance with Section 809.1. 

415.4 Location. Drinking fountains shall not be installed in 
toilet rooms. 

416.0 llru>rOl"nl',! Eyewash and Shower Equipment. 

416.1 Application. Emergency eyewash and shower equip
ment shall comply with ISEA Z358.1. 

416.2 "Vater Supply. Emergency eyewash and shower equip
ment shall not be limited in the water supply :flow rates. Flow 
rate, discharge pattern, and temperature of flushing fluids 
shall be provided in accordance with ISEA Z358.1 based on 
the hazardous material. 

416.3 Installation. Emergency eyewash and shower 
ment shall be installed in accordance with the manufacturer's 
installation instructions. 

416.4 Location. Emergency eyewash and shower equipment 
shall be located on the same level as the hazard and accessi
ble for immediate use. The path of travel shall be free 
obstructions and shall be clearly identified with signage. 

416.5 Drain. A drain shall not be required for emergency eye
wash or shower equipment. \Vhere a drain is provided, the 
discharge shall be in accordance with Section 811.0. 

417.0 Faucets and Fixtu re Fittings. 

417.1 Application. Faucets and fixture fittings shall comply 
with ASME A 112.18.1 /CSA B J 25.1. Fixture fittings covered 
under the scope of NSF 61 shall be in accordance with the 
requirements of NSF 61. 

417.2 Deck Mounted Bath/Shower Valves. Deck mounted 
bath/shower transfer valves with integral backflow protection 
shall comply with ASMEA 112.18.7. This shall include hand
held showers and other bathing appliances mounted on the 
deck of bathtubs or other bathing appliances that incorporate 
a hose or pull out feature. 

417.3 Handheld Showers. Handheld showers shall comply 
with ASME A 112.1S.lICSAB 125.1. Handheld showers with 
integral backflow protection shall comply with ASME 
Al12.18.1 /CSA 8125.1 or shall have a back:flow prevention 
device that is in accordance withASMEAI] 2.18.3. 

417.4 Faucets and Fixture with Hose Connected 
Outlets. Faucets and fixture fittings with pull out spout shall 
comply withASMEA lI2.l8.lICSA B 125.1. Faucets and fix
ture with pull out spouts with integral backtlow pro
tection shall comply with ASME A112.18.lICSA B 125.1 
shall have a backflow preventer device that is in accordance 
withASMEAI12.18.3. 
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I 4] 7.5 Separate Controls for Hot and Cold 'Vater. Where 
two separate handles control the hot and cold water, the left
hand control of the faucet where t11cing the fixture fitting out-

I
let shall control the hot water. Faucets and diverter shall be 
connected to the water distribution system so that hot water 
corresponds to the left side of the fittings. 

Single-handle valves shall have the flow of hot 
water correspond to the markings on the fitting. 

418.0 Floor Drains. 

1
418.1 Application. Floor drains shall comply with the appl i
cable standards referenced in Table] 401.1. 

418.2 Strainer. Floor drains shall be considered plumbing 
fixtures, and each such drain shall be provided with an 
approved-type strainer having a waterway equivalent to the 

I area of the tailpiece. Floor drains shall be of an approved type 
I and shall provide a watertight joint in the floor. 

418.3 Location of Floor Drains. Floor drains shall be 
installed in the following areas: 

(1) Toilet rooms containing two or more water closets or a 
combination of one water closet and one urinal, except in 
a dwell ing unit. 

(2) Commercial kitchens and in accordance with Section 
704.3. 

(3) Laundry rooms in commercial buildings and common 
laundry facilities in multi-family dwelling buildings. 

418.4 Food Storage Areas. Where drains are provided in 
storerooms, walk-in walk-in coolers, refrigerated 
equipment, or other locations where food is stored, such 
drains shall have indirect waste piping. Separate waste pipes 
shall be run from each food area, each with an indi
rect connection to the building sanitary drainage 
Traps shall be provided in accordance with Section SO J .2.2 of 
this code and shall be vented. 

Indirect drains shall be permitted to be located in freez
ers or other spaces where freezing temperatures are main
tained, provided that traps, where supplied, shall be located 
where the seal will not freeze. Otherwise. the floof of the 
freezer shall be sloped to a floor drain located outside of the 
storagc compartment. 

418.5 Floor Slope. Floors shall be sloped to floor drains. 

1

419.0 Food Waste Disposal Units. 

419.1 Application. Food waste disposal units shall comply 
with the applicable standards referenced in Table 1401.1. 

419.2 Drainage Connection. Approved wye or other (Hrec-
tional-type branch fittings shall be installed in continuous 
wastes connecting or receiving the discharge from a food 

I waste disposal unit. No dishwasher drain shall be connected 
to a sink tailpiece, continuous waste, or trap on the discharge 
side of a food waste disposal unit. 

419.3 \Vater' Supply. A cold water supply shall be provided 
for food waste disposal units. Such connection to the water 
supply shall be protected by an air gap or backflow preven
tion device in accordance with Section 603.2. 
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PLUMBING FIXTURES AND FIXTURE FITTINGS 

420.0 Sinks. 

420.1 Application. Sinks shall comply with the applicable 
standards referenced in Table 1401.1. 

420.2 Water Sink faucets shall have a maxi
mum flow rate of 110t more than 2.2 gpm at 60 psi (8.3 Lim at 
414 kPa) in accordance with ASME A 1 J 2.IS.I/CSA B 125.1. 

Exceptions: 

(I) Clinical sinks 

(2) Laundry trays 

(3) Service sinks 

420.3 Waste Outlet. Kitchen and laundry sinks shall have a 
waste outlet and fixture tailpiece not less than I inches (40 
mm) in diameter. Service sinks shall have a waste outlet and 
fixture tailpiece not less than 2 inches (50 mm) in diameter. 
Fixture tailpieces shall be constructed from the materials 
specified in Section 701. I for piping, provided, how
ever, that such connections where exposed or accessible shall 
be permitted to be of seamless drawn brass not less than No. 
20 B & S Gauge (0.032 inches) (O.SI mm). Waste outlets shall 
be provided with an approved strainer. 

421.0 Fixtures and Fixture Fittings for Persons with Dis
abilities. 

421.1 General. Plumbing fixtures and fixture fittings for per
sons with disabilities shall comply with the appropriate stan
dards referenced in Table 1401.1 of this code. l-ACj 
dU<CLlILL requirement,)' accommodationsj(JI' persolls 
with disabilitie" are contained ill Cali/ornia Code olRegula-
tions, Title Part 2, Chapter lJ A. Table 1401.1 does not COil-II 

tain the correct accessibilii}! lise in Calij(Jrnia. 

421.2 Limitation of Hot Water Temperature for Public 
Lavatories. Hot water delivercd from public-use lavatories 
shall be limited to a maximum temperature of 1200 P (49°C) 
by a device that is in accordance with ASSE 1070 or CSA 
B 125.3. The water heater thermostat shall not be considered 
a control for meeting this provision. 

422.0 Minimum Number of Required Fixtures. 

422.1 Fixture Count. Plumbing fixtures shall be provided for 
the type of building occupancy and in the minimum number 
shown in Table 422.1 {OSHPD 1,2,3 & 4/ and Table 4-2. The II 
total occupant load and occupancy c1assitlcation shall be deter-
mined in accordance with Load Factor Table A. II 
Occupancy classification not shown in Table 422.1 shall be con
sidered separately by the Authority Having Jurisdiction. 

The minimum number of fixtures shall be calculated at 
50 percent male and 50 percent female based on the total 
occupant load. Where infollnation submitted indicates a dif
ference in distribution of the sexes such information shall be 
used in order to determine the number of fixtures for each 
sex. Once the occupancy load and occupancy are determined, 
Table 422.1 shall be applied to determine the minimum num
ber of plumbing fixtures required. \Vhere applying the fixture 
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ratios in Table 422.1 results in fractional numbers, such num
bers shall be rounded to the next whole number. For multiple 
occupancies, fractional numbers shall be first summed and 
then rounded to the next whole number. 

422. L 1 Family or Assisted-Use Toilet and Bathing 
Facilities. Where family or assisted-usc toilet and 
bathing rooms are required, in applicable building regu
lations, the facilities shall be installed in accordance with 
those regulations. 

422.1.2 IDSA-ASI Effective January 1. 1990. in nevv 
construction ond those e.Yisting j(u:ilities which occu
pancy (Fpe are listed ill 7bhles 422.1 and 4-4/orpublic 
lise. which appzv permit to undertake constrllction. 
structural alteratiolls. repairs or irnpmvement which 
exceed qlthe of the entire/aefl-

shall illstall water closets, urinals, lavatories and 
drinking lountains as stiplflated in Tc1b1es 422.1 alld 4-4 
/01' puhlic lise. Conlmlll1i~y alldlor municipal parks 'H,ith 
a bleacher capaci(v not 500 seats shall be 
exemptjinm the requirements (~f'fhis section and Tables 
422.1 and 4-4. Each bathroom shall comp~l' lvitlz Part 2, 
Chapter IlA alld II B California Building Code. 

422.2 Separate Facilities. Separate toi let facilities shall be 
provided for each sex. 

Exceptions: 

(1) Residential installations. 

I In occupancies with a total occupant load of 10 or 
including customers and employees, one toilet facility, 
designed for use by no more than one person at a time, 
shall be permitted for use by both sexes. 

(3) In business and mercantile occupancies with a total occu
pant load of 50 or less including customers and employ
ees, one toilet facility, designed for use by no more than 
one person at a time, shan be permitted for use by both 
sexes. 

422.2.1 IOSHPD I, 2, 3 & 41 
shall he providedfor the lise 
and visitor.')'. 

,P,.,fJ /',(lTP to; let faci lities 
nO/IOI1/(' st(.{flpersonnel 

Exceptioll for Prill1aty C(lre Clinics only: Where 
contains no more {hall three examination and/or treat-

ment roorns. the toilet ,)'hall be permitted to serve 
vvuiting areas. 

422.3 Fixture Requirements for Special Occupancies. 
Additional fixtures shall be permitted to be required where 
unusual environmental conditions or referenced activities are 
encountered. In food preparation areas, fixture requirements 
shall be permitted to be dictated by health codes. 

422.4 Toilet Facilities Serving Employees and Customers. 
Each building or structure shall be provided with toilet facil
ities f()r employees and customers. Requirements for cus
tomers and employees shall be permitted to be met with a 
single set of restrooll1s acccssible to both groups. 

Required toilet facilities for employees and customers 
located in shopping malls or centers shaH be pen11itted to be 
met by providing a centrally located toilet facility accessible 
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to several stores. The maximum travel distance from entry to 
any store to the toilet facility shall not exceed 300 feet (91 440 I 
mm). 

Required toi~et facilities for emPlo.yees a, nd .. customers in I 
other than shoppmg malls or centers shall have a maximum 
travel distance not to exceed 500 feet (J 52.4 Ill). 

422.4.1 Access to Toilet Facilities. In multi-story build-
accessibility to the required toilet facilities shan not 

exceed one vertical story. Access to the required toilet 
facilities for customers shall not pass through areas des
ignated as for employee use only such as kitchens, food 
preparation areas, storage rooms, closets, or similar 
spaces. Toilet facilities accessible only to private offices 
shall not be counted to determine compliance with this 
section. 

422.5 Toilet Facilities for Workers. Toilet facilities shall be 
provided and maintained in a sanitary condition for the use of 
workers during construction. 

422.6/CAI Cosmetology. Each 5o'c/7ool ",·hall provide public 
toilet rooms for each s'ex 011 the licensed in accor
dance lvith the Cal!fornia Plumbing Code, Table 422.1. 

422.71CAI Cosmetology Esulblisi1ments. Each establish
ment lvhere service$' are shall pro
vide at least one puhlic toilet room located on the premises in 
accordance with the Caldornla Plumbing Code, Table 422.1. 

422.81DHS] Commissaries Serving ,Mobile Food Prepara
tion Units. Comrnissaries serving mobile food preparation 
units shall have at least one hose bib. The hose bib shall be 
supplied with hot and cold ,vater alld be provided with a sin
gle spout, a bac~flmv-prevellter device alld shall be located 
011 the (4the establishment. 

422. 9 IDPHI Employee Lavatories in Food Establishments. 
Employee lavatories installed ill./ood es·tablishments shall be 
equipped with an approved single spout capable ofprovidillg 
tempered (lO(JOF 115"Fj 46. rC) running wale!: 

Note: This requirement applies 
mobilefood preparation units. 

to cOlnmissaries serving 
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TABLE 422.1 

MINIMUM PLUMBING FACIUTIES1 

Each building shall be provided with sanitary facilities, including provisions for persons with disabilities as prescribed by the Department Having .lurisdic

tion4. Table 422.1 applies to new buildings, additions to a building, and changes of occupancy or type in an existing building resulting in increased occupant II 
load. 

For requiremems/iJr persons with disabilities. Chapler 11 A or lIB o{'lhe California Building Code shall be used. 

The LOtal occilpant load shatl be determined in accordance with the IESC, DSA-SS & DSA-SS/CCI Occupanl Load FacioI' Table A. 

Exceptions: 

(I) IHCD I-AC & HCD 2/ For applications listed ill Sectiolls 1.8.2.1.2 and I.S.2.1.3 regulated by the Deparlmenl o(lIousilig and COilllJllInitv Develop
ment. each buildil1g shall be provided with sOllitoryfacilities, including provisions jar persons with disabililies as prescribed hy Ihe Department. Cov

ered mullikuni~v dwC:'/lings required to be accessible to ]Jersolls with disabilities shall comp()! with Calil'omia Code ojl?egillaliolls. 7IIlc Part 2, 
Chapter 11 A. Permanellt buildings in mobilehome parks alld special OCClIjJCIIlCl' parks required Lo accessible by person)" wilh disabilities, sholl com-

ply wilh Cali/ornia Code 01' Reglila/ions, Title Part 2, Chapte,. lIB. 

(2) I/-ICD 11 For lim ired density O1v/1E'r-huilt rural dltdlillg sanitarY/acililies, {he type, design and number o//i:/cililies as required utili aPP/'()\'NI hy the local 
Ileallh otficial sha/l be provided to the dlvetlil1g siles. it shall not required Ihat sllchj£lcilities he loealed 11'i[lIill the dwellillg. 

BATHTUBS OR 
DRINKING 

TYPE OF WATER CLOSETS URINALS 
LAVATORIES SHOWERS 

FOUNTAINS/ 

OCCUPANCy2 (FIXTURES PER PERSON)3 
(FIXTURES 

(FIXTURES PER PERSON) (FIXTURES 
FACILITIES OTHER 

PER PERSON) (FIXTURES PER 
PER PERSON) 

PERSON) 

..-\-1 Assembly occu- Female Male ,Male 1: \-2S0 : \ service 
pancy (fixed or penna- 1: 1-100 I: 1-2S 1: 1-200 1: 1-200 1: 1-100 2: 2SI-500 ! sink or 
nent seating)- theatres, 2: 101-200 2: 26-S0 2: 201-300 2: 201-400 I~~ ~~;~;~~ 3: 501-750 laundry tray 
concert halls and audito- 3: 20 l-400 3: 51-lO0 3: 301-400 3: 401-600 
riums 101-200 4: 401-600 5:301-500 

6: 201-300 6: 501-750 ! 

400, 1 fixture Over 750, add 
add 1 fixture for each additional 250 I fixture for 

males and I fixture for for each I males and 1 fixture for each additional 
each additional 12S additional I each additional 200 SOO persons, 
females. 300 males. i females. 

occu- Male Female Male Male I: 1-2S0 I scrvice 
paney- restaurants, pubs, I: 1-50 ' 1: 1-25 1: 1-200 1: 1-150 1:1 150 2: 251-S00 I sink or 
lounges, night elubs and 2: 51-150 2: 26-50 2: 201-300 2:151-200 2: IS1-200 3: 501-7S0 i laundry tray 
banquet halls 3: 151-300 3: 51-100 3: 301-400 3: 20] -400 4: 201-400 

4: 301-400 101-200 4: 401-600 
6: 201-300 
8: 301-400 

400, add 1 Over 600, fixture Over 750, add 
for each additional 250 add 1 fixture for each additional 250 1 fixture for 
males and 1 fixture for males and 1 fixture for each additional 
each 125 females. each additional 200 500 persons. 

females. 

Assembly occu- Male Female Male 1: l-2S0 I service 
pancy (typical without I: 1-100 I: 1-25 1: 1 100 1: ]-200 2: 251-500 sink or 
fixed or permanent seat- 2: 101-200 2: 26-50 12~ ~01-200 2: 201-400 2: 101-200 3: SOI-750 laundry tray 

arcades, places of 3: 201-400 3: 51-100 j3. ",01-400 3: 401-600 4: 201-300 
worship, museums, 4: lOl-200 4: 401-600 S: 301-S00 
libraries, lecture halls, 6: 201-300 6: SOI-750 
gymnasiums (without 8: 301-400 
spectator seating), 

Over 750. add 
indoor pools (without 

for each additional 2S0 I fixture for 
spectator seating) 

males and] fixture for males and 1 fixture for i each additional 
eaeh additional ] 25 each additional 200 S 00 persons. 
females. 
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PLUMBING FIXTURES AND FIXTURE FITTINGS 

TABLE 422.1 
MINIMUM PLUMBING FACILITIES1 (continued) 

TYPE OF 

OCCUPANCy2 

Assembly OCCll

pancy (indoor activities 
or sporting events with 
spectator 
swimming pools, skat
ing rinks, arenas and 

WATER CLOSETS 

(FIXTURES PER PERSON)3 

Male 
I: I 100 
2: 101-200 
3: 201-400 

Female 
1: 1-25 

6: 201-300 
8: 301-400 

2: 101-200 
3: 201-400 
4: 401-600 

LAVATORIES 
(FIXTURES PER PERSON) 

for each additional 500 add 1 fixture 

A-5 Assembly occu
pancy (outdoor activities 
or sporting events)
amusement parks, 
grandstands and stadi
ums 

males and J fixture for 
each additional 125 
females. 

Female 
]. 1-25 

2: ] 01-200 2: 26-50 

3: 201-400 3: 51-100 
4: 101-200 
6: 201-300 
8: 301-400 

Over 400, add 1 fixture 

for each 

Male 

i 2: 101-200 
3: 201-400 
4: 401-600 

males and 1 fixture for 
each additional 200 

for each additional 500 add 1 fixture 
males and 1 fixture for 
each additional 125 

females. 

Male 
I: I-50 

service type transac- 51-\ 00 
tions)-banks,vetclinics, 3: 101-200 
hospitals, car wash, 4: 201-400 
banks, beauty salons, 
ambulatory health care ] J : 20 J -400 
facilities, laundries and 
dry cleaning, educational Over 400, add I fixture 
institutions high for each additional 500 

school), or training faeili- males and 1 fixture for 
ties not located \vithin each additional 150 

school, post o1lices and 

printing shops 

E Educational OCCll

pancy-private or public 
schools 

females. 

Male 
I per 50 

Fl, F2 Factory or Indus- Male 
I trial occupancy-fabricat- I: I-50 

or assembly work 2:51-75 
3: 76-100 

Over 100, 

1: 1-50 
2: 51-75 
3: 76-100 

for each additional 40 
persons. 

60 

for each 
i additional 
1300 males. 

males and 1 fixture for 
each additional 200 

females. 

4: 401-600 4: 201-300 
5: 301-400 

lOver 400, 
add 1 fixture 'for each additional 250 
for each 
additional 

i300 males. 

I males and 1 fixture for 
each additional 200 

females. 

. Over 

for each additional 40 

; persons. 

DRINKING 
BATHTUBS OR FOUNTAINS! 

SHOWERS 
(FIXTURES FACILITIES OTHER 

PER PERSON) (FIXTURES PER 
......................... ~~ ...... PERSON) I 

11: I i J service 
12: 251-500 sink or 
! 3: 501-750 laundry tray 

to excessive 

1: 1-250 
2: 251-500 
3: 501-750 

500 persons. 

per I 

heat or to skin , ... _ .. _ ............ ~ .... . 
contamination add 

I with poison
ous, infec

i tious or 
irritating 
material. 

500 persons. 

i I service 
sink or 
laundry tray 

I 
I 

! I 
sink or 

. laundry tray 

sink or 

laundry tray i 
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TYPE OF 

OCCUPANCy2 

InstltUltlonaloccu-

stance abuse centers, 
assisted living, group 
homes, or residential 
facilities. 

1-2 Insti
tutional 
oeeu~ 

pancy
medicaL 
psychi
atric. sur-

homes 

pancy 
(houses 
more 
than 5 
people) 

homes-indi
vidual 
rooms and 
ward room 

Usc 

age that 
receives care for less 

i than 24 hours) 

TABLE 422.1 
MINIMUM PLUMBING FACILITIES1 (continued) 

BATHTUBS OR' 
WATER CLOSETS URINALS LAVATORIES SHOWERS 

(FIXTURES PER PERSON)3 (FIXTURES PER (FIXTURES PER PERSON) (FIXTURES 

Male 
I per 15 I per 15 

I per room 

I per 8 

1 per room 

3: 36-55 

Over 55, 
each additiona140 per
sons. 

1 per cell 

I per 

Male 
1: I-IS 

for 
each additional 40 per
sons. 

each additional 40 persons. 

PERSON) PER PERSON) 

I per 8 
I per 15 

1 per room 1 per room 

I per room 

1 per 40 1 per 40 

] per 20 

I per 

Female 
1 per 40 

1 per 40 1 per 40 

2013 CALIFORNIA PLUMBING CODE 

DRINKING 
FOUNTAINS! 
FACILITIES 
(FIXTURES 

PER PERSON) 

I pCI' 150 

I per room 

1 per cell 
blocklfloor 

I per floor 

1 per] 50 

1 per 150 

OTHER 

1 service sink 
or laundry 
tray 

I service 
or laundry 
tray 
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TYPE OF 

OCCUPANCy2 

TABLE 422.1 
MINIMUM PLUMBING FACILITIES1 (continued) 

WATER CLOSETS URINALS LAVATORIES 

(FIXTURES PER PERSON)3 (FIXTURES PER (FIXTURES PER PERSON) 
PERSON) 

BATHTUBS OR 
SHOWERS 
(FIXTURES 

PER PERSON) 

DRINKING 
FOUNTAINS/ 
FACILITIES 
(FIXTURES 

PER PERSON) 

OTHER 

.~ ...... __ .~_~~+ __ ... ~.~ ........... ~ ..... ~ .... _...... .~.. I .•.. ••.•• ..•.. ..•..• 

1: 1-250 i 1 service sink M Mercantile occu-
pancy (the sale of 
merchandise and 
accessible to the pub-
lic) 

Male Female 
1: 1-100 1: 1-100 
2: 101-200 2: 101-200 
3:201-400 4: 201-300 

6: 301-400 

Male 
i 0: 1-200 
I: 201-400 

Male 
1: 1-200 1: 1-200 
2: 201-400 2: 201-300 

3: 301-400 

Over 400. add I fixture Over 400. add Over 400. add I fixture 
for each additional 500 
males and 1 fixture for 
each 200 females. 

1 fixture for for each additional 500 
each additional males and 1 fixture for 
500 males. each 400 females. 

R-l Residential occu- 1 per sleeping room 
i pancy (minimal stay)-

. I per 

I hotels, motels, bed 
and breakfast homes 

. R-2 Res- . Dormito-
idential rics 
occu-
pancy 
(long-
term or 
perma-
nent) 

Employee 
Usc 

Male 
1 per 10 

Female 
1 per 8 

1 per 25 Male 
1 per 12 1 per 12 

Add 1 fixturc for eacb Over 150. add Add 1 fixture for each 
additional 25 males and 1 I fixture tor additional 20 malcs and 
fixture for each addi- each additional 1 fixture for each addi-
tional 20 females. 50 males. tional 15 females. 

Male 
1: 1-15 
2: 16-35 
3: 36-55 

1: 1-15 
3: 16-35 
4: 36-55 

Over 55, add I fixture for 
each additional 40 persons 

Apartment 1 per apartment 
house/unit 

R-3 Residential occu
pancy (long-term or 

. permanent in nature) 
for more than 5 but 
docs not exceed 16 
occupants) 

Male 
I per 10 

Female 
I per 8 

Add I fixture for each 
additional 25 males and I 
fixture for each addi
tional 20 females. 

Male 
1 per 12 

Female 
I per 12 

Add 1 fixture for each 
additional 20 males and 
1 fixture for each addi
tional 15 females. 

1 per 8 

1 per 
apartment 

I per 8 

R-3 Residential occu- I per one and two family 1 per one and two family J per one and 
pancy (one and two 
family dwellings) 

dwelling . dwelling two family 
dwelling 

2: 251-500 or laundry 
3: 501-750 tray 

Over 750, 
add I fixture 
for each addi
tional 500 
persons . 

1 per 150 

1 per 150 

I service sink 
or laundry 
tray 

1 service sink 
or laundry 
tray 

1 kitchen sink 
per apaliment. 
I laundry tray 
or 1 automatic 
clothes washer 
connection per 
unit or 1 laun
dry tray or I 
automatic 
clothes washer 
connection for 
each 12 units 

I service sink 
or laundry 
tray 

I kitchen 
and 1 auto
matic clothes 
washer con
nection per one 
and two family 
dwelling 
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TYPE OF 

OCCUPANCy2 

occupancy (residen
tial care or assisted 
living) 

S-I, S-2 Storage 

LlctS. appliances 

Notes: 

TABLE 422.1 

MINIMUM PLUMBING FACILITIES1 (continued) 

BATHTUBS 
WATER CLOSETS URINALS LAVATORIES OR SHOWERS 

(FIXTURES PER PERSON)3 (FIXTURES PER (FIXTURES PER PERSON) (FIXTURES 

Female 
1 per 8 

additional 25 males and 1 
fixture for each addi
tiona120 females. 

1: 1 100 

PERSON) PER PERSON) 

Male 
I per 12 

Add I 
additional 20 males and 
1 fixture for each addi-
tional 15 females. 

1: 1-200 
2: 201-400 
3: 401-750 

1 per 8 

DRINKING 
FOUNTAINS! 
FACILITIES 

(FIXTURES PER 
PERSON) 

1 per 150 

2: 251-500 
501-750 

I The figures shown are based upon one fixture being the minimum required for the number or persons indicated or any fraction thereof. 
A restaurant is defined as a business thal sells food to be consumed on the premises. 
a. Tile number of occupants for a drive-in restaurant shall be considered as equal to the number of parking stalls. 
b. Hand-washing facilities shall be available in the kitchen for employees. 

OTHER 

I service sink 
or laundry tray 

The total number of required water closets for females shall be not less than the total number of required water closets and urinals for males.IBSel This require
ment shall not apply when single occupancy toilelfacilities are provided/or e(lch sex ill all A E occlfpallcy lvifh (In occupant load (dIes.\' fhan 50. Eif/II?!" 
a. The required urinal shall he permitted to be omitted or 
b. l{installeel. the urinal shalll/ot require a second water closet to be providedjhr the/emule. 

4 /ESC, DSA-AC, DSA-SS, DSA-SSICC, HCD 1 & HCD 2, OSHPD 1, 2, 3 & 4/111 accore/a/1ce with Sec/iolls /.8. (/1U130/.2, fhe Authority N({l'illg Juris
diction may approve a/temmive designs criteria when determining the minimum !lumher o(pltllllbingjixllIres, 
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PLUMBING FIXTURES AND FIXTURE FITTINGS 

TABLEA. 
OCCUPANT LOAD FACTOR: 

[BSC, DSA~SS & DSA-SSICC] 

OCCUPANT LOAD FACTOR (square feet) 
OCCUPANCY*, ** 

, , _______ +-____________________ :... _______ 2 ___ 0_01, Table A-29A) 

A 

2. 

Auditoriums, convention halls, dance floors, rooms, stadiums, 
and casinos (where no fixed is provided) 
(use 1/2 "one-hal f" the number of fixed seating) 

Conference roOIllS, dining rooms, drinking establishments, exhibit 
rooms, gymnasiums, lounges, stages, and similar uses, including restau
rants classified as Group B occupancies 

3. Worship places; principal assembly area, educational and activity unit 
(where no fixed is provided) 
(use 1/2 "one-half" the number affixed seating) 

Group B 
Office or public buildings (area accessible to the 

Group E 
, Schools for day care, elementary, sec:onaaJ'Y 

r Educational Facilities Other than Group E 
, Colleges, universities, adult centers, etc. ______ , __ ._, __ 

IGroup If 
! Workshops, foundries and similar establishments 

- -- ------,---~------

Group H 
Hazardous materials fabrication and storage 

Group I 
Hospital general use area, health care facilities 

Group M 
Retail or wholesale stores 

Group R 
Longreg:ate residence, R-l 

Group S 
Warehouse 

Any uses not specifically listed shall be based on similar uses listed in this table. 

15 

30 

30 

200 

50 

50 

2,000 

200 

200 

200 

5,000 

For building or space with mixed occupancies, use appropriate occupancy group for each area (for example, a school may have an "A" occupancy for the 
gymnasium, a "8" occupancy for the oflice, an "E" occupancy for the classrooms, etc.) 
Accessory arcas may be excluded (for example: hallway, restroom, stair enclosure) 
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PLUMBING FIXTURES AND FIXTURE FITTINGS 

TABLE 4-2 
[OSHPD 1, 2, 3 & 414 MINIMUM PLUMBING FACILITIES 

II 

II 

Administration Lobby 

Public Toilet Male 

SPACE 

lfl.l,;:{fIU)YI ISOlaTIOn room 
f~~~~~--~---- ~- - ----

Airbome Ifll,t;!AtUfL isolation toilet room 

II Cardiac Catheterization ",,,,./'0,r/1I'-v> room 

Central Sterile 

II 

Cesarean/Delivery Service 
--- -~~~----~~--~~~---~--

Labor Rooms 

",Tl-"',lITI/'I11 station 

Waiting area/room 

Public Toilet - Male 

Public Toilet - Female 

Clinical LaboratOlY Service 

Service Space 
---,,~ -- ~~--~~---~ ~ --

- Male 

- Female 

/\///livh,rlJ'n intensive Care Unit 

Adale 

Female 

Employee dressing rooms and lockers 

Male 

2013 CALIFORNIA PLUMBING CODE 
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HANDWASHING 
FIXTURE 

SCRUB 

SINKSJ 
TOILETS 

1:I-i5 

i:I-15 

SERVICE 

SINKS 1 
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II 

PLUMBING FIXTURES AND FIXTURE FITTINGS 

SPACE 

SloffToilel Female 

and {reo/II/ent rooms 

Holtsekeeping room I 

Morgue {Iml Autop,\y 

/\lfedicille room 

Polient roO/n 

Administration Cellter or Nurses' 'UI'IU."H'

Newborn/well haby nurse':1' 

Workroom 

Gastrointestinal en{lo,~ccl/JV JJI(')('()Ollre room 

Pediatric and Adolescent Unit toilet room 

Pharmacy 

IV/ale 

lOIIllI')OI'llllllll'.!? area/or parenteral solutions 

I Poslanesthesia cure lin its 

Open plan 

Protective environment toile! room 

i P.~Fchiatric unit patient room 

iR~~;li()l()giC{llllmagillg Services Space 

'? Ultrasound 

Stat/Toilet IS Male 

i-Female 
i 
! Rehabilitation ThertlPY Space 

Training !oilet 

service space 

palho/()gy 

IIR~IU" Dialysis,~~rvice Space 
Bloodhorne Infection I ,'rllfllltlf1 Room 

Nurses slatiotl 

I'vtedicatioll dispensillg 

HOllie training room 

66 

HA ND WASHING 
FIXTURE 

J 

J:6 bas,ww'!"r'" 

1:4 gurney 

1 
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PLUMBING FIXTURES AND FIXTURE FITTINGS 

SPACE 

Repair 

Dia~vsis Patient toilet 

StafFToilel - Aiale 

Female 

Space 

areas 

- lV/ale 

Female 

Substerile area 

Anesthes'ia workroom 

Soiled workroom o/' soiled 

Cancer treat)ll1C'II/)illlllIl'WI1 

Utility/Work Room 

treatment 

NursiJ'IJ~/'Jnlenlle(lia{e Care 

isolation allteroom [Correctional 

Protective environrnent fll'I'OI'fl/~l1,'11 Treat-
ment Center/ 

: Protective 
: Treatment 

Notes: 

HAND WASHING 
FIXTURE 

1:4 stations 

1. 

SCRUB 

S/NKsJ 
TOILETS 

1:6 

/:6 

("I 

1 shower 

1 shmver 

1:20 

I: 12 

16 

SERVICE 

S/NKS1 
CLINIC 
SINKS 

/14 

I Each deportlJlent or nursing tlllit shall be served hya hOllsekeeping room C(luipped willlu service Sill/':, Depart/l1ell!s mal' s/tore sel'l'ice close!s prm'ided the 

departmental services are compalihie, A dedicated hOllsekeeping roOIll shalf be provided/or the/ollol\'ing sen'ices: SlIIgicaIICalheri::;a1io/l. ICU, NICU, 
nurserv, dielmy, rellal dialv:;is and oll/patiellt 
COf/ventiollal spouts alld cOlltrols Oil are acceptable. Aerators lIot perfllifled. NOIl-a('mtillg Imninor/loll' deFices (lrc pall/illed. 

II Nourishment areas shall have (/ ill or immediote(.' accessible/inm the lIouris/lll1en/ area, in (fdditioll/o a 110lIrishllleni sink. 
3 SCl"Llh sinks shall be located o Ills ide procedlll'(? rooms, A minimum oftit'o scmh sinks shall he provided ill a Ullil COlIluil/Illg one opemlilig 

roOIll. FOllr scrub sinks shall be provided ill stirgieallillits containing 11m operating 1'00111.1', One additiollal scrub sink he provided per each addiliollol 

sillk is in addition to the required Ilumber/or surgeries. 
shall he provided ill airborne illleelion or protectil'e envirollmellt rooms ojhospi/ols 

OflJ(lIl1.lli'(T lOilel room, lavatorv. (/ shower contailling (/ seat or (/ space/or a shower c!tair; and 

onteroom, 
in isolatioll mOllls olcorrecliollal/reatmem eenlers only: 

equip/jed I\'i/Ii hedpon/lushlllg o!foci1l1lellf 

a. Within all ac/joillillg toilet area, (I handw([sliiflgjixlllre, a shml'cr COl/wining a seal or (I splicefor shower ehail: and Ira/er closet equipped Ivilh bedpol/ 
attachment lvitll a W1CllWlI breaka 

b. 
/"P<,iJll'll,'nl"l'-I'(]J'I' service spaces, and corollary-care service spaces, 

lollel room with each procedure room. 
9 One toilet wilh lavalorv alld olle shower may serve (\1'0 roOtll.\" , 

II /() Olle additional scmh sillk lor each additiollal cesarean or deliven' opera/ill!!, room, 
/ / ' and showel: . <, 

Ii Conl'ellient/~' 
13 Fixtures ser;;ing individual patient /'OO/1/S shall not be considered as meefillg the required ralios/or bedrooms /lOl served bv individual adjoil1il1g fOilet or h({fh-

, The clinic sillk mav be deleted ifall bedrooms in the l1ursil1g unit are provided with adjoining toilets with 
I) Conventionol cOlltrols on hot-and cold-water supplies acceptable, The water discharge poillts shall be 5 

devices, 

Aeralors are nOl permitted. NOli-aerating laminar/low devices are permifled. 
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PLUMBING FIXTURES AND FIXTURE FITTINGS 

If) A minimulII ojolle hathwb is rcquired on each/lool' oj'(1/1 uwte care or aClite skilled Illlrsing or intermediate care services. 
II be pro Fidec! at a millimUlI1 ralio (Jcule care/heilities. 

shall be within 20/ce/ (6 melers) oj'a hands~j'ree handwashillgfixLUre. Where an il1dividual roOIl1 concept used. 
(/ halldH'asllingji,tfllre be provided wilhin each illjC/I7t care room. 

/8 Wizen three or III ore procedure moms are provided. 
scpol'me medicine room is provided, Ihe room shall be equipped with a sink in additioll TO the n/lrses' station handwLlshil/gjixlUre. f/ol-wa/I!I' supplies 
optional. 

Nol reqlfired l\lwl1lhere is (/ IWl1dwoshj/xllIre ill the patient hed ro01l1. 
21 11101' he deleted ijroO/ll is used/c)/' storuge and holding on~)'. 

is used on/l'.l()/' lelllporw}' holding oj'soiled IIwterials, clinic sink and ll'Ork counter lIIay be omitted. l/lhejlllshing-rim clinical sink is eliminated, 
deanillg bedpolls shall he provided elsewhere. 

Toilet shall he equipped willi a bedpall(lllshing (I uaclJ 111 ('Ill. 

24 OptiO/w/ sen'ices appron:d bv the licensing agel1(Y shall compZF will! the space requirements of'OSHPf) I and 2. 
:35 Shall he pmvided il/ each separate roOI/1 where open medication is 
:3ri accessible thmugholll /he lIlIif. 

romns or 0/,('(/.1' with ill and illlel/.'o·ive-care IInils and postol/elhesia recOl'elY roOIllS, 

loilelisillk cOlllhinatioll IInits wi/hill a privacy curto ill be used wilhin indil'idl/ol paticlIl space or private room. The toilel fixture shall 
cOIll/llelelv contained Ivilltill cabinell'v when not in lise, and shall he whenflllshed. Bedpan Irashcrs shallno{ be permitted ill patient bedrooms . 
. \·('I'Fice spaces \I'uh procedure rOO/liS thai do I/O{ haFe dedicaled patient {oilers, provide a mil/ifllUIII orolle patient toilet room with a separate IWlldwasl!

within fhe service 
roOIll shall be rile procedure roOIll. 

sillk shall he loca/ed olltside the s/(flj'ellfrance to the procedllre roOIl/. 

used. 

t-Ir.II1I.IH','g·/11I1<' and .lel'lIh sink/ixtwe.\' shall 1101 be eqllipped with wrist or elboH' b!odes but shall he equipped Jl'ith sel/sor COli troIs, or controls Ihal do !lot 
il/volve cOl/tuet lvi/h the upper eXlremities. 

is used {)1I/1'./hr lemporarv holding ojsoiled lI1aleriol, c/illic sink and work cOllnfer mal' he omitted. 

warehouses, fofi /mild
ings alld sill1i/~II' estab
lishments 

WATER CLOSETS 
(FIXTURES PER PERSON), 

MALE 

I 1-15 
/6-35 

3 36-55 
4 56-80 
5 81-1/0 
6 /1/-/50 

FEMALE 

/ 1-15 
/6-35 

3 36-55 
4 56-80 

8J-IJO 
6 JI/-J50 

/ odditiollalfi)/' each 
additiollal 40 ellJ.f)/o'vCicS 
orjl-oClioll 

/ /- f 5 
2 /6-35 
3 36-55 

56-80 
5 8/-1/0 
6 111-150 
I addi/iollal/or each 
odeli/hmol 40 em!OI')H:es 

TABLE 4-3 

URINALS (TROUGH URINAL 
TO INDIVIDUAL 

URINAL EQUIVALENCE) 
MALE 

24" 

24" (6/0 111m) 
36" (9J4 f1Im) 
48" (/21911/111) 
60" (1524I1lnt) 
72" (1829 mill) 

2 

3 

2 
2 
3 
4 

Noles: 
1 slum'lI are based on one/ix/ure being the lIIiniJlll/1lI 

\I'alel' closel shall occupr {/ sep(/rale comparlment IFhiell 
shall be slit/iciem 10 assure primer 

sltall nol he located ill toilet mOllls 
"" ...... '" J'.~ .. " ... ' •.• shall he re(Jsonob/v aceessible 10 all employees. 

2 J6-35 
3 36-60 

6/-90 
5 91-125 
J additional jor each 
additional 4' 

Ihereo/. 

DRINKING 
FOUNTAINS 
(FIXTURES 

PER PERSONl 

The door (flld the walls arparlitiolls between 

(Iccessible 10 the employees 01 aillillles. If/here P}'(fcficoble, within 20G/eel (6 I Ill) oj/oeation\' at which workers are 
Illady tl17plored and should IlOf be fl/ore thall ()l/ejloor-to~/loar.lligIJl 

(0 Urinals I1/UV he ins/alled inslead o/H'{{ler closels ;11 {oilel rooms {o be by mell provided Ihat rhe IIlImber (?i'w([ter closets shallnol Illall tlra 1MI'd, oflhe 
.IJiecijied. The length o!'/I¥J/lgh urinals to equimlellt number o/individualurinals shall be based 011 the above lahle. 

(Ire !lot required pl'Ovided loilet maills call be lockedfi'Ol7I lhe iI/side ami contaill al least O/1e 
waleI' close!. 
IlF,'Jl1riJ-Ifll/l'lineul' illches 0/1 Fosli sink or 18 illches 
t~'(ceJuhl/1: Till! reqllirelllel;/s o/T(lh/e 4-3 

considered equil'Cltellf 10 olle lava/Of}'. 

PJnnl(~li'p,:J\'at these loculiolls lIave illll1Iediate(r 
tt'all.l'pol'tatioll/O nearln loiletjilcilities 
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PLUMBING FIXTURES AND FIXTURE Fln-INGS 

TABLE 4-4 

TYPE OF BUILDING WATER CLOSETS URINALS LAVATORIES BATHTUBS OR SHOWERS DRINKING FOUNTAINS 
OR OCCUPANCy2 (FIXTURES PER PERSON) (FIXTURES PER MALE) (FIXTURES PER PERSON) (FIXTURES PER PERSON) (FIXTURES PER PERSON) 

U',e Public 
Beaches i ,:! 

Picnic Areas 

Notes: 

Female 
/ /-/00 

Female 
/ /-50 

1-7.5 canlpsl'tes' 
1- 7.5 ca IIlPS Ites'; 

1-/5" 

J /-/1,5 canlf]slles" 

/ /-156 /vlinil71ulI/ / per ('{ill1jJ 

/ 7bilels shall be loeated ill accordance wilh actllat Oil the heach. TIle reasonahle intent o/Ihe (oilel /'f'{JIII/;ellll'IIII' i\' l/ral it s/iollld !ljJpll' on Ihe bOli,l' o(m'('l'-
//lay determine huw mall)' da]'s tire pOPlIlatirm exceeded. 
fl/l/St be a minimlllll O/'Ili'O IUUlldl)' trays or a wCishillg 

allY 
he provided Oil indica fed ratio, Olltdoor rillse-o/rshOlt'ers mal' be cold IrateI' Oil": 

living accommodations {hel'serve, 
6 S'hol1'crs shall he provided ill the or in (I {,(,I1'm//y located stl7lCIUI'C, 

Exception: Intel'll/ittelll short-term organized camps 110t required to provide shmr('rfCtcilities. bUI it pro\Jided, thev situll co/llpll' \Filll {his jiCIl'l, 
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CALIFORNIA PLUMBING CODE - MATRIX ADOPTION TABLE 
CHAPTER 5 - WATER HEATERS 

(Matrix Adoption Tables are non-regulatory, intended only as an aid to the user. See Chapter 1 for state agency authority and building application.) 

Adopting Agency 

Adopt Entire Chapter 

Adopt Entire Chapter as amended 
(amended sections listed below) 

. Adopt only those sections that are 
listed below 

Chapter/Section 

507.2 

2013 CALIFORNIA PLUMBING CODe 
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501.0 General. 

501.1 Applicability. The regulations of this chapter shall gov
em the construction, location, and installation offuel-burning 
and other water heaters heating potable water, with 
chimneys, vents, and their connectors. The minimum capac-

I ity for storage water heaters shall be in accordance with the 
first hour rating listed in Table 501.1. Design, construction, 
and workmanship shall be in accordance with accepted engi

I neering practices, manufacturer's instructions, and applica
ble standards and shall be of such character as to secure the 
results sought to be obtained by this code. No water heater 

I shall be hereinafter installed that does not comply with the 
type and model of each size thereof approved by the Author
ity Having Jurisdiction. A list of accepted gas appliance stan
dards are referenced in Table 140] .1. 

502.0 Permits. 

502.1 General. It shall be un lawful for a person to install, 
remove, or replace or cause to be installed, removed, or 
replaced a water heater without first obtaining a permit from 
the Authority Having Jurisdiction to do so. 

503.0 Inspection. 

503.1 Inspection of or Vents. This inspection 
shall be made after chimneys, vents, or parts thereot~ author
ized by the permit, have been installed and before such vent 
or part thereof has been covered or concealed. 

503.2 Final Water Heater Inspection. This inspection shall 
be made after work authorized by the permit has been 
installed. The Authority Having Jurisdiction will make such 
inspection as deemed necessary to be assured that the work 
has been installed in accordance with the intent of this code. 
No appliance or part thereof shall be covered or concealed 
until the same has been inspected and approved by the 
Authority Having Jurisdiction. 

504.0 Water Heater Requirements. 

504.1 Location. Water heater installations in bedrooms and 
bathrooms shall be in accordance with one of the following 
[NFPA 54: 1 0.28.1]: 

(1) Fuel-burning water heaters shall be permitted to be 
installed in a closet located in the bedroom or bathroom 
provided the closet is equipped with a listed, gasketed 
door assembly and a listed self-closing device. The self
closing door assembly shall meet the requirements of 
Section 504.1.1. The door assembly shall be installed 
with a threshold and bottom door seal and shall meet the 
requirements of Section 504.1.2. Combustion air for such 
installations shall be obtained from the outdoors in accor
dance with Section 506.4. The closet shall be for the 
exclusive use of thc water heater. 

(2) Water heater shall be of the direct vent type. [N FPA 
54: 10.28.1 (2)] 

504.1.1 Self-Closing Doors. Self-closing doors shall 
swing easily and freely and shall be equipped with a self
closing device to cause the door to close and latch each 
time it is opened. The closing mechanism shall not have 
a hold-open feature. [NFPA 80:6.1.4.2] 

504.1.2 Gasketing. Gasketing on gasketcd doors or 
frames shall be furnished in accordance with the pub
lished listings of the door, frame, or gasketing material 
manufacturer. [NFPA 80:6.4.8] 

Exception: \Vhere acceptable to the Authority Having 
Jurisdiction, gasketing of non-combustible or I imited
combustible material shall be permitted to be applied to I 
the frame, provided closing and latching of the door are 
not inhibited. 

504.2 Vent. \Vater heaters of other than the direct-vent type 
shall be located as close as practical to the chimney or gas 
vent. 

504.3 Clearance. 

504.3.1 Listed Water Heaters. The clearances shall not 
be such as to interfere with combustion air, draft hood 
clearance and relief, and accessibility far servicing. 
Listed water heaters shall be installed in accordance with 
t~leir listings and the manufacturer's installation instruc-I 
tlOns. [NFPA 54: 1 0.28.2.1] 

504.3.2 Unlisted 'Vater Heaters. Unlisted water heaters 
shall be installed with a clearance of 12 inches (305 mm) 
on all sides and rear. Combustible floors under unlisted 
water heaters shall be protected in an approved manner. 
[NFPA 54: 10.28.2.2] 

TABLE 501.1 
FIRST HOUR RATING1 

Number of Bathrooms 

For Slunits: 1 gallon = 3.785 L 
Notes: 

1 to 1.5 

42 

1 The first hour rating is fOLlnd on the "Energy Guide" label. 
I 2 Solar water heaters shall be to meet the appropriate first hour 
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WATER HEATERS 

S04.4 Pressure-Limiting Devices. A water heater installa
tion shall be provided with overpressure protection by means 
of an approved, I isted device installed in accordance with the 

I terms of its listing and the manufacturer's installation instruc
tions. [NFPA 54: I 0.28.3] 

504.5 Temperature-Limiting Devices. A water heater instal
lation or a hot water storage vessel installation shall be pro
vided with over temperature protection by means of an 
approved, listed device installed in accordance with the terms 

I of its I isting and the manufacturer's installation instructions. 
[NFPA 54: I 0.28.4] 

S04.6 Temperature, Pressure, and Vacuum Relief Devices. 
The installation of temperaturc, pressure, and vacuum relief 
devices or combinations thereof, and automatic gas shutoff 
devices, shall be installed in accordance with the terms of 

I their listings and the manufacturer's installation instructions. 
A shutoff valve shall not be placed between the relief valve 
and the water heater or on discharge pipes between such 
valves and the atmosphere. The hourly British thermal units 
(Btu) (kWoh) discharge capacity or the rated steam relief 
capacity of the device shall be not less than the input rating of 
the water heater. [NFPA 54: 10.28.5J 

505.0 Oil-Burning and Other Water Heaters. 

S05.1 Water Heaters. Water heaters deriving heat from fuels 
or types of energy other than gas shall be constructed and 
installed in accordance with approved standards. Vents or 
chimneys for such appliances shall be approved types. An 
adequate supply of air for combustion and for adequate ven
tilation of heater rooms or compartments shall be provided. 
Each such appliance shall be installed in a location approved 
by the Authority Having Jurisdiction and local and state fire
prevention agencies. 

SOS.2 Safety Devices. Storage-type water heaters and hot 
water boilers deriving heat from fuels or types of energy other 
than gas, shall be provided with, in addition to the primary 
temperature controls, an over temperature safety protection 
device constructed, listed, and installed in accordance with 
nationally recognized applicable standards for sLlch devices 
and a combination temperature and pressure-reI ief valve. 

SOS.3 Oil-Fired Water Heaters. Oil-fired water heaters shall 
be installed in accordance with NFPA 31. 

SOS.4 Indirect-Fired Water Heaters. Indirect-fired water 
heaters shall comply with the applicable sections of the 
ASME Boiler and Pressure Vessel Code, or to one of the other 
appl icable standards shown in Table 1401.1. Each water 
heater shall bear a label in accordance with ASME require
mcnts, or an approved testing agency, certifying and attest
ing that such an appl iance has been tested, inspected and 
meets the requirements of the applicable standards or code. 

74 

SOS.4.1 Single-Wall Heat Exchanger. Indirect-fired 
water heater that incorporate a single-wall heat 
exchanger shall meet the following requirements: 

(I) Connected to a low-pressure hot water boiler lim
ited to a maximum of 30 pounds-force per square 
inch gauge (psig) (207 kPa) by an approved safety or 
reliefvalve. 

(2) Heater transfer medium is either potable water or con
tains fluids having a toxicity rating or Class of I. 

(3) Bear a label with the word "Caution," followed by 
the following statements: 

(a) The heat-transfer medium shall be water or 
other nontoxic fluid having a toxic rating or 
Class of I as listed in Clinical Toxicology of 
Commercial Products, 5th edition. 

(b) The pressure of the heat-transfer medium shall 
be limited to a maximum of 30 psig (207 kPa) 
by an approved safety or rcliefvalve. 

The word "Caution" and the statements in 
letters shall have an uppercase height of not less 
than 0.120 of an inch (3.048 mm). The vertical 
spacing between lines of type shall be not less 
than 0.046 of an inch (1.168 mm). Lowercase 
letters shall be compatible with the uppercase 
letter size specification. 

S06.0 Air for Combustion and Ventilation. 

S06.1 General. Air for combustion, ventilation, and dilution 
of ilue gases for appliances installed in buildings shall be I 
obtained by application of one of the methods covered in Sec
tion 506.2.1 through Section 506.7.3. Where infiltration does I 
not provide the necessary air, outdoor air shall be introduced 
in accordance with methods covered in Section 506.4 through 
Section 506.7.3. 

Exception: This provision shall not apply to direct-vent 
appliances. [NFPA 54:9.3.1.1] 

~ 

S06.1.1 Other Types of Appliances. Appliances of other I 
than natural draft design and other than Category I vented 
appliances shall be provided with combustion, ventila-
tion, and dilution air in accordance with the appliance 
manufacturer's instructions. [NFPA 54:9.3.1.2] 

506.1.2 Draft Hood and Regulators. Where used, a 
draft hood or a barometric draft regulator shall be 
installed in the same room or enclosure as the appliance 
served so as to prevent a difference in pressure between 
the hood or regulator and the combustion air supply. 
[NFPA 54:9.3.1.4J 

S06.1.3 Makeup Air. Where exhaust fans, clothes dry
ers, and kitchen ventilation systems interfere with the 
operation of appliances, makeup air shall be provided. 
[NFPA 54:9.3.1.5J 

S06.2 Indoor Combustion Air. The required volume of 
indoor air shall be determined in accordance with Section 
506.2.1 or Section 506.2.2 except that where the air infiltra
tion rate is known to be less than 0.40 A CH (air change per 
hour), Section 506.2.2 shall be used. The total required vol
ume shall be the sum of the required volume calculated for 
appliances located within the space. Rooms communicating 
directly with the space in which the appliances arc installed 
through openings not furnished with doors, and through com
bustion air openings sized and located in accordance with 
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Section 506.3 are considered a part of the required volume. 
[NFPA 54:9.3.2J 

506.2.1 Standard Method. The required volume shall 
be not less than 50 cubic feet per 1000 British thermal 
units per hour (Btu/h) (4.83 m3/kW). [NFPA 54:9.3.2.1 ] 

506.2.2 Known Air Infiltration Rate l\lethod. Wherc 
the air infiltration rate of a structure is known, the mini
mum required volume sha1l be determined as follows 
[NFPA 54:9.3.2.2]: 

(1) For appliances having other than fan-assisted com
bustion systems, calculate using Equation 
506.2.2( I). [NFPA 54:9.3.2.2( 1)] 

(2) For t~l\l-assisted combustion system appliances, cal
culate using Equation 506.2.2(2). [NFPA 
54:9.3.2.2(2)J 

(3) For purpose of this calculation, an infiltration rate 
greater than 0.60 ACH shall not be used in the equa
tions. [NFPA 54:9.3.2.2(3)] 

[Equation 506.2.2( 1 )] 

Required volume other 2:: (21 ft3 IACH) x (lathe/JIOOO 
Btu/b) 

Required volume 

vVhere: 

[Eq uation 506.2.2(2)] 

2:: (15 ft3 /ACH) x (~j(1I/1000 Btu/h) 

Iother = Appliances other than fan-assisted input in 
Btu/h 

~lan Fan-assisted appliance input in Btu/h 

ACH = Air change per hour (percent of volume of 
space exchanged per hour, expressed as a deci
mal) 

For SI units: J cubic toot = 0.0283 m]. 1000 British thermal units per 

hOllr 0.293 kW 

506.3 Indoor Opening Size and Location. Openings used 
to connect indoor spaces shall be sized and located in accor
dance with the following: 

I (I) Each opening shall have a fi-ee area of not less than 1 
square inch per 1000 Btu/h (0.002 m2/kvV) of the total 
input rating of appliances in the space, but not less than 
100 square inches (0.065 m2). One opening shall C0111-
mence within 12 inches (305 mm) of the top, and one 
opening shall commence \vithin 12 inches (30S 111m) of 
the bottom of the enclosure (see Figure 506.3). The 
dimension of air openings shaH be not less than 3 inches 
(76 mm). 

I (2) The volumes of spaces in different stories shall be con
sidered as communicating spaces where such spaces are 
connected by one or more openings in doors or floors 
having a total free area of not less than 2 square inches 
per 1000 Btu/h (0.004 m2/kW) of total input rating of 
appliances. [NFPA 54:9.3.2.3] 
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506.4 Outdoor Combustion Air. Outdoor combustion air 
shall be provided through opening(s) to the outdoors in accor
dance with methods in Section 506.4.) or Section 506.4.2. 
The dimension of air openings shall be not less than 3 inches 
(76 mm). [NFPA 54:9.3.3] 

506.4.1 Two Permanent Openings Method. Two per
manent openings, one commencing within 12 inches (305 
mm) of the top and one commencing within ) 2 inches 
(305 mm) of the bottom of the enclosure shall be pro
vided. The openings shall communicate directly, or by 
ducts, with the outdoors or spaces that freely communi
cate with the outdoors as follows: 

(1) Where directly communicating with the outdoors or 
where communicating to the outdoors through ver
tical ducts, each opening shall have a free area of not 
less than I square inch per 4000 Btu/h (O.OOOS 
m2/kW) of total input rating of appliances in the 
enclosure. [See Figure 506.4( 1) and Figure S06.4(2)] 

(2) Where communicating with the outdoors through 
horizontal ducts, each opening shall have a free area 
of not less than I square inch per 2000 Btu/h (0.00 I 
m2/kW) of total input rating of appl iances in the 
enclosure. [See Figure 506.4(3)] [NFPA 54:9.3.3.1] 

506.4.2 One Permanent Opening Method. One per
manent opening, commencing within 12 inches (305 
mm) of the top of the enclosure, shall be provided. The 
appliance shall have clearances of not less than I inch 
(25.4 mm) from the sides and back and 6 inches (1S2 
mm) from the front of the appliance. The opening shall 

-- Chimney or gas vent 

Opening 

-Opening 

FIGURE 506.3 
COMBUSTION AIR FROM ADJACENT INDOOR SPACES 

THROUGH INDOOR COMBUSTION AIR OPENINGS 
[NFPA 54: FIGURE A.9.3.2.3(1)] 
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76 

Alternate 

air in~,e~t5~~~~i~~~~§~~~ 

FIGURE 506.4(1) 
COMBUSTION AIR FROM OUTDOORS 

INLET AIR FROM VENTILATED CRAWL SPACE AND 
OUTLET AIR TO VENTILATED ATTIC 

[NFPA 54: FIGURE A.9.3.3.1(1)(a)] 

- Chimney or gas vent 

For SI units: I foot 304.8 I11Ill 

FIGURE 506.4(2) 
COMBUSTION AIR FROM OUTDOORS 

THROUGH VENTILATED ATTIC 
[NFPA 54: FIGURE A.9.3.3.1 (1 )(b)] 

FIGURE 506.4(3) 
COMBUSTION AIR FROM 

OUTDOORS THROUGH HORIZONTAL DUCTS 
[NFPA 54: FIGURE A.9.3.3.1(2)] 

Chimney or gas vent 

FIGURE 506.4.2 

Opening 

Alternate 
opening 
location 

COMBUSTION AIR FROM OUTDOORS THROUGH 
SINGLE COMBUSTION AIR OPENING 

[NFPA 54: FIGURE A.9.3.3.2] 
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directly communicate with the outdoors or shall com
municate through a vertical or horizontal duct to the out
doors or spaces that communicate with the 
outdoors Figure 506.4.2) and shall have a minimum 
free area of the follovving: 

(1) One square inch per 3000 Btu/h (0.0007 m2/kW) of 
the total input rating of appliances located in the 
enclosure, and 

(2) Not less than the sum of the areas of vent connectors 
in the space. [NFPA 54:9.3.3.2] 

506.5 Combination Indoor and Outdoor Combustion Air. 
The use of a combination of indoor and outdoor combustion 
air shall be in accordance with Section 506.5.1, Section 

1506.5.2, and Section 506.5.3 Appendix J). [NFPA 
54:9.3.4] 

506.5.1 Indoor Openings. Where used, openings con
necting the interior spaces shall be in accordance with 
Section 506.3. [NFPA 54:9.3.4( 1)] 

506.5.2 Outdoor Openings. Outdoor openings shall be 
located in accordance with Section 506.4.1 or Section 
506.4.2. [NFPA 54:9.3.4(2)] 

506.5.3 Outdoor Openings Size. The outdoor openings 
size shall be calculated in accordance with the following: 

( I) The ratio of interior spaces shall be the volume of 
communicating spaces divided by the volume. 

The outdoor size reduction tactor shall be one minus 
the ratio of interior spaces. 

(3) The minimum size of outdoor openings shall be the 
full size of outdoor openings calculated in accor
dance with Section 506.4.1 or Section mul
tiplied by the reduction factor. The dimension of air 
openings shall be not less than 3 inches mm). 
[NFPA 54:9.3.4(3)] 

506.6 Engineered lnstaiJations. combustion air 
installations shall provide a supply of combustion, ventila
tion, and dilution air that is approved by the Authority Hav-

Jurisdiction. [NFPA 54:9.3.5] 

506.7 lVlechanicaJ Combustion Air Where com
bustion air is provided by a mechanical air supply system, the 
combustion air shall be supplied from outdoors at the mini
mum rate of 0.35 cubic feet per minute per 1000 Btu/h [0.034 
(m3/min)/kW] for appliances located within the space. [NFPA 
54:9.3.6] 

506.7.1 Exhaust Fans. Where exhaust fans are U'''l<U''-U. 

additional air shall be provided to replace the exhausted 
air. [NFPA 54:9.3.6.1] 

506.7.2 Interlock. Each of the appliances served shall 
be interlocked to the mechanical air supply system to pre
vent main burner operation where the mechanical air 
supply system is not in operation. [NFPA 54:9.3.6.2] 

506.7.3 Specified Combustion Air. Where combustion 
air is provided by the building's mechanical ventilation 
system, the system shall provide the combus
tion air rate in addition to the required ventilation air. 
[NFPA 54:9.3.6.3] 
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506.8 Louvers, and Screens. The required size of 
openings for combustion, ventilation, and dilution air shall 
be based on the net free area of each opening. Where the free 
area through a design of 10Llver or grille is known, it shall be 
used in calculating the size opening required to provide the 
free area specified. Where the design and free area are not 
known, it shall be assumed that wood louvers have 25 per
cent free area and metal louvers and grilles have 75 percent 
free area. Nonmotorized louvers and lies shall be fixed in 
the open position. [NFPA 54:9.3.7.1] 

506.8.1 Minimum Screen Mesh Size. Screens shall be 
not less than 1/4 of an inch (6.4 mm) mesh. [NFPA 
54:9.3.7.2] 

506.8.2 Motorized Louvers. Motorized louvers shall be 
interlocked with the appliance so they are proven in the 
full open position prior to main burner ignition and dur-

main burner operation. Means shall be provided to 
prevent the main burner from igniting where the louver 
fail to open during burner start-up and to shut down the 
main burner where the louvers close duri ng burner oper
ation. [NFPA 54:9.3.7.3] 

506.9 Combustion Air Ducts. Combustion air ducts shall 
comply \vith the following [NFPA 

(I) Ducts shall be of galvanized stccl or a material having 
equivalent corrosion resistance, and rigidity. 

Exception: Within dwelling units, unobstructed stud and 
joist spaces shall not be prohibited from conveying com
bustion air, provided that not more than one fireblock is 
removed. [NFPA 54:9.3.8.1] 

(2) Ducts shall terminate in an unobstructed space, allowing 
free movement of combustion air to the appliances. 
[NFPA 54:9.3.8.2] 

(3) Ducts shall serve a single space. [NFPA 54:9.3.8.3] 

(4) Ducts shall not service both upper and lower combustion 
air openings where both such openings are used. The sep
aration between ducts serving upper and lower combus
tion air openings shall be maintained to the source of 
combustion air. [NFPA 54:9.3.8.4] 

(5) Ducts shall not be screened where terminating in an attic 
space. [NFPA 54:9.3.8.5] 

Combustion air intake opcnings located on the exterior 
the building shall have the lowest side of the combustion 
air intake openings located not less than 12 inches (305 
mm) vertically from the adjoining finished ground level. I 

54:9.3.8.8] 

(7) Horizontal upper combustion air ducts shall not slope 
downward toward the source of combustion air. 
54:9.3.8.6J 

(8) The remaining space surrounding a chimney liner, gas 
vent, special gas vent, or plastic piping installed within a 
masonry chimney tlue, metal or factory-built chimney, 
shall not be used to supply combustion air un less it is 
listed and shown in the manufacturer's installation 
instructions. [NFPA 54:9.3.8.7] 
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(4) In the case of bleed lines entering the combustion cham
ber, thc bleed line shall be located so the bleed gas will 
be readily ignited by the pilot and the heat liberated 
thereby will not adverscly affect the normal operation of 
the safety shutoff system. The terminus of the bleed line 
shall be securely held in a fixed position relative to the 
pilot. For manufactured gas, the need for a fiame alTester 
in the bleed line piping shall be determined. 

(5) Bleed lines from a diaphragm-type valve and vent lines 
from a gas appliance pressure regulator shall not be con
nected to a common manifold terminating in a combus
tion chamber. Bleed lines shall not terminate in 
positive-pressure-type combustion chambers. [NFPA 
54:9.1.20] 

1507.23 Combination of Appliances. A combination of appli
I ances. attachments, or devices uscd together in a manner shall 

be in accordance with the standards that apply to the individ
ual appliance. [N FPA 54:9.1.21] 

507.24 I nstallation Instructions. The installing agency shall 
I comply with the appliance manufacturer's installation instruc
I tions in completing an installation. The installing agency shall 

leave the manufacturer's installation, operating, and mainte-
nance instructions in a location on the premises where they 
will be rcadily avai lable for reference and guidance for the 
Authority Having Jurisdiction, service personnel, and the 
owner or operator. [NFPA 54:9.1.22] 

1507.25 Protection of Outdoor Appliances. Appliances not 
listed for outdoor installation but installed outdoors shall be 
provided with protection to the degree that the environment 
requires. Appliances listed for outdoor installation shall be 
permitted to be installed without protection in accordance 
with the provisions of its listing. [NFPA 54:9.1.23] 

507.26 Accessibility for Service. Appliances shall be located 
with respect to building construction and other equipment so 
as to permit access to the appliance. Sufficient clearance shall 
be maintained to permit cleaning of heating surfaces; the 
replacement of filters, blowers, motors, burners, controls, and 
vcnt connections; the I ubrication of moving parts where nec
essary; the adjustment and cleaning of burners and pilots; and 
the proper functioning of explosion vents, where provided. 
For attic installation, thc passageway and servicing area adja
cent to the appliancc shall be floored. [NFPA 54:9.2.1] 

508.0 Appliances on Roofs. 

I 508.1 General. Appliances on roofs shall be designed or 
encloscd so as to withstand climatic conditions in the area in 
which they are installed. Wherc enclosures are provided, each 
enclosure shall permit easy entry and movement, shall be of 
reasonable height, and shall have not less than a 30 inch (762 
mm) clearance between the entire service access panel(s) of 
the appliance and the wall ofthe enclosure. [NFPA 54:9.4.1.]] 
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508.1.1 Load Capacity. Roofs on which an appliance is 
to be installed shall be capable of supporting the addi
tional load or shall be reinforced to support the additional 
load. [NFPA 54:9.4.1.2] 

508.1.2 Fasteners. Access locks, screws, and bolts shall 
be of corrosion-resistant material. [NFPA 54:9.4.1.3] 

508.2 Installation of Appliances on Roofs. Appliances shall 1 
be installed in accordance with its listing and the manufac
turer's installation instructions. [NFPA 54:9.4.2. 1] 

508.2.1 Clearance. Appliances shall be installed on a 
well-drained surface of the roof. Not less than 6 feet 
(1829 mm) of clearance shall be between a part of the 
appliance and the edge of a roof or similar hazard, or 
rigidly fixed rails, guards, parapets, or other building 
structures not less than 42 inches (1067 mm) in height 
shall be provided on the exposed side. [NFPA 54:9.4.2.2] 

508.2.2 Electrical Power. Appliances requiring an exter
nal source of electrical power for its operation shall be 
provided with: 

(1) A readily accessible electrical disconnecting means 
within sight of the appliance that will completely de
energize the appliance. 

(2) A 120-VAC grounding-type receptacle outlet on the 
roof adjacent to the appliance. The receptacle outlet 
shall be on the supply side of the disconnect switch. 
[NFPA 54:9.4.2.3] 

508.2.3 Platform or Walkway. Where water stands on 
the roof of the appliance or in the passageways to the 
appliance, or where the roof is of a design having a water 
seal, an approvcd platform, walkway, or both shall be I 
provided above the waterline. Such platforms or walk
ways shall be located adjacent to the appliance and con
trol panels so that the appliance is capable of being safely 
serviced where water stands on the roof. [NFPA 
54:9.4.2.4] 

508.3 Access to Equipment and Appliances on Roofs. 
Equipment and appliances located on roofs or other elevated I 
locations shall be accessible. [NFPA 54:9.4.3.1] 

508.3.1 Access. Buildings exceeding 15 feet (4572 mm) 
in height shall have an inside means of access to the roof, 
unless other means acceptable to the Authority Having 
Jurisdiction arc used. [NFPA 54:9.4.3.2] 

508.3.2 Access Type. The inside means of access shall be 
a pemlanent, or fold-away inside stairway or ladder, ter
minating in an enclosure, scuttle, or trap door. Such scut
tles or trap doors shall be not less than 22 inches by 24 
inches (559 111m by 610 mm) in size, shall open easily 
and safely under all conditions, especially snow; and 
shall be constructed so as to permit access from the roof 
side unless deliberately locked on the inside. 

Not less than 6 feet (1829 mm) of clearance shall be 
between the access opening and the edge of the roof or 
similar hazard, or rigidly fixed rails or guards not less 
than 42 inches (1067 mm) in height shall be provided on 
the exposed side. Where parapets or other building struc
tures are utilized in lieu of guards or rails, they shall be 
not less than 42 inches (1067 mm) in height. [NFPA 
54:9.4.3.3] 

508.3.3 Permanent Lighting. Permanent lighting shall 
be provided at the roof access. The switch for such light
ing shall be located inside the building near the access 
means leading to the roof. [NFPA 54:9.4.3.4] 
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1
508.4 Appliances in Attics and Under-Floor Spaces. All 
attic or under-tloor space in which an appliance is installed 
shall be accessible through an opening and passageway not 
less than as large as the largest component of the appliance, 
and not less than 22 inches by 30 inches (559 mm by 762 
mm). 

508.4.1 Length of Where the height ofthe 
passageway is less than 6 feet (1829 mm), the distance 
hom the passageway access to the appliance shall not 
exceed 20 feet (6096 mm) measured along the centerline 
of the passageway. [NFPA 54:9.5.1.1 ] 

508.4.2 \Vidth of Passageway. The shall be 
unobstructed and shall have solid not less than 
24 inches (610 mm) wide from the entrance opening to 
the appliance. [NFPA 54:9.5.1 

508.4.3 Work Platform. A level working platform not 
less than 30 inches (762 mm) by 30 inches (762 mm) 
shall be provided in front of the service side of the appli
ance. [NFPA 54:9.5.2] 

508.4.4 Lighting and Convenience Outlet. A penna
nent 120-volt receptacle outlet and a lighting fixture shall 
be installed near the appliance. The switch controlling 
the lighting fixture shall be located at the entrance to the 
passageway. [NFPA 54:9.5.3] 

509.0 Venting 

509.1 M.inimum Safe Performance. Venting systems shall 
be designed and constructed to convey vent. or both 
gases to the outdoors. [NFPA 54-12: 12.1] 

509.1.1 Installation. Listed vents shall be installed in 
accordance with this chapter and the manufacturer's 
installation instructions. [NFPA 54: 12.2.3] 

509.1.2 Prohibited Discharge. Appl iance vents shall not 
discharge into a space enclosed by screens having open
ings less than Y4 of an inch (6.4 mm) mesh. 

509.2 Connection to Systems. Except as permitted 
I in Section 509.2.1 through 509.2.5, appliances shall 

be connected to venting systems. [NFPA 54: 12.3.1] 

509.2.1 Appliances Not Required to be Vented. The 
following appliances shall not be required to be vented 
[NFPA 54:J 

(I) A listed booster-type (automatic instanta-
neous) water heater, where designed and used solely 
for the sanitizing rinse requirements of a dish-wash
ing machine, provided that the appliance is installed 
with the draft hood in and unaltered where a 
draft hood is required, in a commercial kitchen hav
ing a mechanical exhaust system; where installed in 
this manner, the draft hood outlet shall be not less 
than 36 inches (914 mm) vertically and 6 inches 
(152 mm) horizontally from a surface other than the 
appliance. [NFPA 54: 12.3.2(5)] 

(2) Other appliances listed for unvented use and not pro
vided with flue collars. [NFPA 54: 12.3.2(1 O)J 

Where appliances in Section 509.2.1(1) and Sec
tion 509.2.1 (2) are installed so the input 
rating exceeds 20 British the111131 units per hour per 
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cubic foot [(Btu/h)/tP] (0.21 k W 1m3) of room or 
space in which it is installed, one or more shall be 
provided with venting systems or other approved 
means for the vent gases to the outdoors I 
so the aggregate input rating of the remaining 
unvented appliance does not exceed 20 [(Btu/h)/tV] 
(0.21 kW/m3). \Vhere the calculation includes the vol
ume of an adjacent room or space, the room or space 
in which the appliance is installed shall be directly 
connected to the adjacent room or space by a door
way, or other opening of comparable size 
that cannot be closed. [N FPA 54: 12.3.2.1, 12.3.2.2] 

509.2.2 Ventilating Hoods. Ventilating hoods and 
exhaust systems shall be permitted to be used to vent 
appliances installed in commercial applications and to I 
vent industrial appliances, particularly where thc process 
itself requires fume disposal. [NFPA 54: 1 

509.2.3 'Veil-Ventilated Spaces. The operation of indus
trial appliances sLlch that its flue gases are discharged 
directly into a and well-ventilated space shall be 
pcrmitted. [NFPA 54: 12.3.4] 

509.2.4 Direct-Vent Appliances. Listed direct-vent 
appliances shall be installed in accordance with the man-I 
ufacturer's installation instructions and Section 509.8.2.1 
[NFPA 54: 12.3.5] 

509.2.5 Appliances with Vents. Appliances 
incorporating integral venting means shall be installed in 
accordance with the manufacturer's installation instruc
tions, Section 509.8, and Section 509.8.1. [NFPA 54-
12:12.3.6] 

509.3 and Constl"uction. A venting system shall be 
designed and constructed so as to develop a positive flow to 
convey flue or vent gases to the outdoors. [NFPA 54: 12.1] I 

509.3.1 Appliance Draft Requirements. A venting sys
tem shall satisfy the draft rcquirements of the appliance 
in accordance with the manufacturer's instructions. 
[NFPA 54: 12.4.1] 

509.3.2 Venting Requirements. Appliances I 
required to be vented shall be connected to a venting sys
tem designed and installed in accordance with the provi
sions of Section 509.4 through Section 509.14 of this 
code. [NFPA 54: 12.4.2J 

509.3.3 Mechanical Draft SV4 .. h'lms. Mechanical draft 
CHCtl"tYlC' shall be listed and shall be installed in accor
dance with both the appliance and the mechanical draft I 
system manufacturer's installation instructions. [NFPA I 
54:12.4.3.1] 

509.3.3.1 Appliances reqlllnng 
shall be permitted to be vented by means of mechan
ical draft systems or either forced or induced draft 
design. 

Exception: Incinerators. [NFPA 54: I 

509.3.3.2 Leakage. Forced draft systems and por
tions of induced draft systems under positive pres
sure during operation shall be and installed 
so as to prevent leakage of flue or vent gases into a 
building. [NFPA 54: 12.4.3.3] 
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509.3.3.3 Vent Connectors. Vent connectors serv-
appliances vented by natural draft shall not be 

connected into mechanical draft C''''''TAn"lC' "y\AI~'>T!lnn 

under positive pressure. [NFPA 54: 

509.3.3.4 Operation. Where a mechanical draft sys
tem is employed, provision shall be madc to prevent 
the I1mv of gas to the main burners where the draft 
systcm is not performing so as to satisfy the operat
ing requirements of the appliance for safe perform
ance. [N FPA 54: I 

509.3.3.5 Exit Terminals. The exit terminals of 
mechanical draft systems shall be 110t less than 7 feet 
(2134 mm) above finished ground level where 
located adjaccnt to public walkways and shall be 
located as specified in Section 509.8 and Section 
509.8.1 of this code. [NFPA 54: 1 

509.3.4 Ventilating Hoods and Exhaust Ven
tilating hoods and exhaust systems shall be permitted to 
be uscd to vcnt applianccs installed in commercial appli
cations. [NFPA 54: 12.4.4.1] 

509.3.4.1 Operated Appliances. 
\Vhcrc automatically operated appliances, other than 
commercial appl.iallces, are vented through 
a ventilating hood or exhaust system cquipped with 
a damper or with a power means of exhaust, provi
sions shall be made to allow the flow of gas to the 
main burners \vhere the damper is open to a position 
to properly vent the appliance and where the power 
means of exhaust IS in operation. [N FPA 
54:] 2.4.4.2] 

509.3.5 Circulating Air Ducts and Furnace Plenums. 
Venting systems shall not extend into or pass through a 
fabricated air duct or furnace plenum. [N FPA 
54: 12.4.5.1] 

509.4 Type of Venting System to be Used. The type of vent
ing system to be used shall bc in accordance with Table 509.4. 
[NFPA 54: 12.5.1 J 

509.4.1 Plastic Piping. Plastic piping used for venting 
appliances listed tor use with such venting materials shall 
be approved. [NFPA 54: 

509.4.2 Plastic Vent Joints. Plastic pipe and fittings used 
to vent appliances shall be installed in accordance with 
the appl iance manufacturer's installation instructions. 
\Vhere primer is required, it shall be of a contrasting 
color. [NFPA 54: 12.5.3J 

509.4.3 Gas Vent. Special gas vent shall be 
listed and installed in accordance with the special gas 
vent manufacturer's installation instructions. [NFPA 
54: 12.5.4] 

509.5 Masonry, Metal, and Factory-Built Chimneys. 

509.5.1 Factory-Built Factory-built chim
neys shall be installed in accordance with the manufac
turer's installation instructions. Factory-built chimneys 
used to vent appliances that operate at positive vent pres
sure shall be listed for such application. [NFPA 
54:12.6.1.1] 
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509.5.2l\1ctal Metal chimneys shall be built 
and installed in accordance with NFPA 211. [NFPA 
54: 12.6.1.2] 

509.5.3 Masonry Chimneys. Masonry chimneys shall 
be built and installed in accordance with NFPA 211 and 
lined with approved clay flue lining, a listed chimney lin-

system, or other approved material that resists corro
erosion, softening, or cracking from vent gases at 

ten[1Pe~ratlln:~s not exceeding 1800°F 

I..:.;"'''-"''-"I''U'''.'' Masonry chimney flues lined with a chim
ney lining specifically listed for use with listed 
gas appliances with draft hoods, Category I appliances, 
and other gas listed for use with Type B vents 
shall be permitted. The liner shall be installed in accor-

TABLE 509.4 
TYPE OF VENTI NG SYSTEM TO BE USED 

[NFPA 54: TABLE 12.5.1] 

APPLIANCES 

Listed vented wall furnaces 

TYPE OF VENTING SYSTEM . I I 

Listed chimney lining system for 
gas venting (Section 509.5.3) 
Special gas vent listed for this 
applianee (Section 509.4.3) 

Type 8-W gas vent (Section 
509.6, Section 509.6.2.2) 

. ... _ .. _ ....... _ .••....•..... _ .. . 

Category II 
Category III appliances 
Category IV appliances 

Incll1erat<)rs, outdoors 

Incinerators, indoors 

~ppllarlces that are capable of 
converted to use of 

solid fuel 

Unlisted combination gas- and 
oil-burning aPt)l1anc($ 

Combination gas- and solid
fuel-burning aPr)IJa.nc(~s 

Appliances listed for use with 
chimneys only 

Unlisted appliances 

or man-
ufacturers of listed appliance (Sec
tion 509.4.1, Section 509.4.3) 

Chimney (Section 

Type L vent (Section 509.6) or 
chimney (Section 509.5) 

._. ....... . •..•••..•.................... _ .. -
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dance with the liner manufacturer's installation instruc
tions. A permanent identifying label shall be attached at 
the point where the connection is to be made to the liner. 
The label shall read: "This chimney liner is for appli
ances that burn gas only. Do not connect to solid- or liq
uid-fuel-burning appliances or incinerators." [NFPA 
54: 12.6.1.3] 

509.5.4 Termination. A chimney for a residential-type or 
low-heat appliance shall extend not less than 3 feet (914 
mm) above the highest point where it passes through the 
roof of a building and not less than 2 feet (610 mm) 
higher than a portion of a building within a horizontal 
distance of 10 feet (3048 mm). (See Figure 509.5.4) 
[NFPA 54: 12.6.2.]] 

509.5.4.1 Medium-Heat Gas Appliances. A chim
ney for a medium-heat appliance shall extend not 
less than 10 feet (3048 mm) above a portion of a 
building within 25 feet (7620 mm). [NFPA 
54: 12.6.2.2] 

509.5.4.2 Chimney A chimney shall extend 
not less than 5 feet (1524 mm) above the highest 
connected appliance draft hood outlet or flue collar. 
[NFPA 54: 12.6.2.3] 

509.5.4.3 Decorative Shrouds. Decorative shrouds 
shall not be installed at the term ination of factory
bu ilt chimneys except where such shrouds are listed 
and labeled for use with the specific factory-built 
chimney system and are installed in accordance with 
the manufacturer's installation instructions. [NFPA 
54: 12.6.2.4] 

509.5.5 Size of Chimneys. The ettective area of a chim
ney venting system serving listed appliances with draft 
hoods, Category I appliances, and other appliances listed 
for use with Type B vents shall be in accordance with 
one of the following methods [NFPA 54:12.6.3.1]: 

(1) Section 510.0. [NFPA54:12.6.3.1(1)] 

(2) For sizing an individual chimney venting system for 
a single appliance with a draft hood, the effective 
areas of the vent connector and chimney flue shall 
be not less than the area of the appliance flue collar 
or draft hood outlet or exceeding seven times the 
draft hood outlet area. [NFPA 54: 12.6.3.1 

(3) For sizing a chimney venting system connected to 
two appliances with draft hoods, the effective area of 
the chimney flue shall be not less than the area of 
the larger draft hood outlet plus 50 percent of the 
area of the smaller draft hood outlet, or exceeding 
seven times the smallest draft hood outlet area. 
[NFPA 54: 12.6.3.1 (3)J 

(4) Other approved engineering methods. [NFPA 
54:12.6.3.1(5)J 

(5) Chimney venting systems using mechanical draft 
shall be sized in accordance with approved engi
neering methods. [NFPA 54: 12.6.3.1( 4)J 
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2 feet 
mimimum 

Chimney 

3 feet 

Chimney 

10 

~-li--if-3 f_~e..:-\~;_mum 

Chimney 

(a) Termination 10 feet or Less from Ridge, Wall, or Parapet 

Note: No height 
above parapet 
required when 

Wall or distance from walls 
parapet or parapet is more 

than 10 feel. 

t 
3 feet 
minimum 

~ 
~ 

-10 feet Height above any 
Morethan~ 

... 10 feet -+ roof surface within 
+ 10 feet horizontally 

2 - I 
~~~';:::-"'~ ... :_....lJ..!L=-'-"=!- 3 feet 

minimum 

(b) Termination More Than 10 feet from Ridge, Wall, or Parapet 

For SI units: I fool = 304.8111111 

FIGURE 509.5.4 
TYPICAL TERMINATION LOCATIONS FOR CHIMNEYS 

AND SINGLE-WALL METAL PIPES SERVING 
RESIDENTIAL-TYPE AND LOW-HEAT APPLIANCE 

[NFPA 54: FIGURE 12.6.2.1] 
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509.5.6 Inspection of Chimneys. Before replacing an 
existing appliance or connecting a vent connector to a 
chimney, the chimney passageway shall be examined to 
ascertain that it is clear and free of obstructions and shall 
be cleaned where previously used for venting solid- or 
liquid-fuel-burning appliances or fireplaces. [NFPA 
54: 12.6.4.1] 

509.5.6.1 Standard. Chimneys shall be lined in 
accordance with NFPA 211. 

Exception: Existing chimneys shall be permitted to 
havc their use continued where an appliance is 
replaced by an appliance of simi lar type, input rat
ing, and efficiency, where the chimney is in accor
dance with Section 509.5.6, and the sizing of the 
chimney is in accordance with Section 509.5.5. 
[NFPA 54: 12.6.4.2] 

509.5.6.2 CJeanouts. Cleanouts shall be examined 
to determine that they will remain tightly closed 
where not in usc. [NFPA 54: 12.6.4.3] 

509.5.6.3 Existing Chimney. Where inspection 
reveals that an existing chimney is not safe for the 
intended application, it shall be repaired, rebuilt, 
lined, relined, or replaced with a vent or chimney in 
accordance with NFPA 211 and shall be approved 
for the appliances to be attached. [NFPA 
54: 12.6.4.4] 

509.5.7 Chimney Serving Appliances Other 
Fuels. An appliance shall not be connected to a chimney 
flue serving a separate appliance designed to burn solid 
fuel. [NFPA 54: 12.6.5.1] 

509.5.7.1 Multiple Appliances. \Vhere one chim
ney serves gas appliances and liquid fuel-burning 
appliances, the appliances shal1 be connected 
through separate openings or shall be connected 
through a opening where joined by a fitting 
located as close as practical to the chimney. Where 
two or more openings are provided into one chimney 
tlue, they shall be at different levels. Where the gas 
appl iance is automatically controlled, it shall be 
equipped with a safcty shutoff device. [NFPA 
54: 12.6.5.2] 

509.5.7.2 Manual Reset Device. A listed combina
tion gas- and solid-fuel-burning appliancc connected 
to a single chimney flue sball be equipped with a 
manual reset device to shut off gas to the main 
burner in the event of sustained backdraft or flue gas 
spillage. The chimney flue shall be sized to properly 
vent the appliance. [NFPA 54: 12.6.5.3] 

509.5.7.3 Combination Gas- and Oil-Burning 
Appliances. A single chimney flue serving a listed 
combination gas- and oil-burning appliance shall be 
sized to properly vent the appliance. [NFPA 
54: 12.6.5.4] 

509.5.8 Support of Chimneys. Portions of chimneys 
shall be supported for the design and weight ofthe mate
rials employed. Listed factory-built chimneys shall be 

supported and spaced in accordance with tbeir listings 
and the manufacturer's instructions. [NFPA 54: 12.6.6J 

509.5.9 Cleanouts. Where a chimney that formerly car
ried Hue products from liquid- or solid-fuel-burning 
appliances is used with an appliance using fuel gas, an 
accessible cleanout shall be provided. The cleanout shall 
have a tight-fitting cover and be installed so its upper 
edge is not less than 6 inches (152 mm) below the lower 

of the lowest chimney inlet opening. [NFPA 
54: 12.6.7] 

509.5.10 Space Surrounding Lining or Vent. The 
remaining space sUlTounding a chimney Jiner, gas vent, 
special gas vent, or plastic piping installed within a 
masonry chimney flue shall not be used to vent another 
appliance. 

Exception: The insertion of another liner or vent within 
the chimney as provided in this code and the liner or vent 
manufacturer's instructions. [NFPA 54:] 2.6.8.1] 

509.5.10.1 Combustion Air. The remaining space 
surrounding a chimney liner, gas vent, special gas 
vent, or plastic piping installed within a masonry 
chimney flue shall not be used to supply combus
tion air. 

Exception: Direct-vent appliances dcsigned for 
installation in a solid-fuel-burning fireplace where 
installed in accordance with the manufacturer's I 
installation instructions. [NFPA 54: 12.6.8.2] 

509.6 Gas Vents. A gas vent passing through a roof shall 
extend through the entire roof flashing, roof jack, or roof 
thimble and be terminated with a listed termination cap. 
[NFPA 54: 12.7.2(6)] 

509.6.1 Installation. Type B or Type L vents shall extend 
in a vertical direction with offsets not exceeding 45 
dcgrees (0.79 rad), except that a vent system having not 
more than one 60 degree (1.05 rad) offset shall be per
mitted. An angle greater than 45 degrees (0.79 rad) from 
the vertical is considered horizontal. The total horizontal 
distance of a vent plus the horizontal vent connector serv
ing draft hood-equipped appliances shall bc not greater 
than 75 percent of the vel1ical height of the vent. [NFPA 
54: 12.7.3.2J 

509.6.1.1 Fasteners. Screws, rivets and other fasten-
ers shall not penetrate the inner wall of double wall 
gas vents except at the transition from the appliance 
draft hood outlet, flue collar, or single wall metal con
nector to a double wall vent. [NFPA 54: 12.7.1(4)] 

509.6.2 Additional Tel"mination Requirements. A gas 
vent shall terminate in accordance with one of the fol
lowing: 

(I) Gas vents that are 12 inches (305 mm) or less in size 
and located not less than 8 teet (2438 mm) fi'om a ver
tical wall or simil.ar obstruction shall terminate above 
the roof in accordance with Figure 509.6.2 and Table 
509.6.2. Gas vents that are over 12 inches mm) 
in size or are located less than 8 feet (2438 mm) from 
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a vertical wall or similar obstruction, shall terminate 
not less than 2 feet (610 mm) above the highest point 
where they pass through the roof and not less than 2 
feet (610 mm) above a p0l1ion of a building within 
10 feet (3048 mm) horizontally. 

(2) Industrial appliances as provided in Section 509.2.3. 

(3) Direct-vent systems as provided in Section 509.2.4. 

(4) Appliances with integral vents as provided in Sec-
tion 509.2.5. 

(5) Mechanical draft systems as provided in Section 
509.3.3. 

(6) Ventilating hoods and exhaust systems as provided 
in Section 509.3.4. [NFPA 54: 12.7.2(1)] 

509.6.2.1 Type Band L Vents. A Type B or a Type 
L gas vent shall terminate not less than 5 feet (1524 
mm) in vertical he ight above the highest connected 
appliance draft hood or flue collar. [NFPA 
54:12.7.2(2)] 

509.6.2.2 Type B-W Vents. A Type B-W gas vent 
shall terminate not less than 12 feet (3658 mm) in 
vet1ical height above the bottom of the wall furnace. 
[NFPA 54:] 2.7.2(3)] 

509.6.2.3 Exterior Wall Termination. A gas vent 
extending through an exterior wall shall not termi
nate adjacent to the wall or below eaves or parapets, 
except as provided in Section 509.2.4 and Section 
509.3.3. [NFPA 54: 12.7.2(4)] 

509.6.2.4 Decorative Shrouds. Decorative shrouds 
shall not be installed at the termination of gas vents 
except where such shrouds are listed for use with the 
specific gas venting system and are installed in 
accordance with manufacturer's installation instruc
tions. [NFPA 54: 12.7.2(5)] 

509.6.2.5 Forced Air Inlet. A gas vent shall termi
nate not less than 3 feet (914 mm) above a forced 
air inlet located within 10 feet (3048 mm). [NFPA 
54:12.7.2(7)] 

509.6.3 Size of Gas Vents. Venting systems shall be 
sized and constructed in accordance with Section 510.0 
or other approved engineering methods and the gas vent 
and gas appliance manufacturer 's instructions. [NFPA 
54: 12.7.3] 

509.6.3.1 Category I AppJiances. The sizing of nat
ural draft venting systems serving one or more listed 
appliances equipped with a draft hood or appliances 
li sted for use with Type B gas vent, installed in a sin
gle story of a building, shall be in accordance with 
one of the following methods: 

(1) The provisions of Section 510.0. 

(2) Vents serving fan-assisted combustion system 
appliances, or combinations of fan-assisted 
combustion systems and draft hood-equipped 
appliances, shall be sized in accordance with 
Section 510.0 or other approved engineering 
methods. 
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H (minimum) -
Minimum height from roof 
to lowest discharge opening 

FIGURE 509.6.2 
GAS VENT TERMINATION LOCATIONS FOR 

LISTED CAPS 12 II\ICHES OR LESS 11\1 SIZE NOT 
LESS THAN 8 FEET FROM A VERTICAL WALL 

[NFPA 54: FIGURE 12.7.2] 

TABLE 509.6.2 
ROOF PITCH HEIGHT 

[NFPA 54: TABLE 12.7.2] 

H (minimum) (feet) 

1.0 

For ST Units: I inch = 25.4 111111 , I foot = 304.8 111m 

1.25 

1.5 

5.0 

7.0 

7.5 

8.0 

(3) For sizing an individual gas vent for a single, 
draft hood-equipped appliance, the effective 
area ofthe vent connector and the gas vent shall 
be not less than the area of the appl iance draft 
hood outlet or exceeding seven times the draft 
hood outlet area. 

(4) For sizing a gas vent connected to two appli
ances with draft hoods, the effective area of the 
vent shall be not less than the area of the larger 
draft hood outlet plus 50 percent of the area of 
the smaller draft hood outlet or exceeding seven 
times the smaller draft hood outlet area. 

practices . [NFPA (5) Approved engineering 
54:12.7.3.1] ........... 

509.6.3.2 Sizing. Chimney venting systems using 
mechanical draft shall be sized in accordance with 
approved engineering methods. [NFPA 54: 12.7.3.4] 

85 



WATER HEATERS 

509.6.4 Gas Vents Serving Appliances on more than 
One Floor. A coml11OI1 vent shall be permitted in multi
story installations to vent I appliances located 
on more than one Boor lcvcl~ provided the vcnting sys
tem is designed and installed in accordance with 
approved engineering methods. 

For the purpose of this section, crawl spaces, base
ments, and attics shall be considered as floor levels. 

54-12:12.7.4.1] 

509.6.4.1 Habitable Space. Appliances connected 
to the common vent shall be located in rooms sepa
rated from a habitable space. Each of these rooms 
shall have provisions for an adequate supply of com
bustion, vcntilation, and dilution air that is not sup
plied from a habitable space. (See Figure 509.6.4.1) 
[NFPA 54: 12.7.4.2J 

The size of the connectors and C0111mon seg
mcnts of multistory systems for appliances 
listcd for usc with Type B double-wall gas vent shall 
be in accordance with Table 510.2(1), provided: 

(1) The total hcight (H) for each segment of a mul
tistory system is the vertical distance 
bctween the level of the highest draft hood out
let or tlue collar on that floor and the centerline 
of the next highest interconnection tee. 

(2) The size of the connector for a segment is deter
mined from the appliance's gas input rate and 
connector rise, and shall not be smaller than the 
draft hood outlet or tlue collar size. 

(3) The size of the common vertical vent segment, 
and of the interconnection tee at the base of that 
segment, shall be based on the total appliance 
heat input entering that segment and its total 
height. [NFPA 54: 12.7 .4.3J 

509.6.5 Support of Gas Vents. Gas vents shall be sup
ported and spaced in accordance with their listings and 
the manll{~lcturcr's instructions. [NFPA 54: 12.7 .5J 

509.6.6 Marking. In those localities where solid and liq
uid fuels are used extensively, gas vents shall be penna
nently identified by a label attaehed to the wall or 
at a point where the vent connector enters the gas vent. 
The label shall read: "This gas vent is for appliances that 
burn gas. Do not connect to solid- or liquid-fuel-burning 
appliances or incinerators." The Authority Having Juris
diction shall determine whether its area constitutes such 
a locality. [NfPA54:12.7.6] 

509.7 Single-WaH Metal Pipe. Single-waH metal pipe shall be 
eonstrueted of galvanized sheet steel not less than 0.0304 of an 
inch (0.7722 mm) thick or of other approved, noncombustible, 
corrosion-resistant material. [NFPA 54: 12.8.1J 
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509.7.1 Cold Climate. Uninsulated single-wall metal 
pipe shall not be used outdoors for venting appliances. 
For venting appliances in regions where the 99 percent 
winter design temperature is below 32°F (OOe). [NFPA 
54:] 2.8.2J 

Type B gas vents 

1A1..tif-----Air grilles in 
_-..,......,~j-tl outside walls 

\..........._--t- Louvered door could 

FIGURE 509.6.4.1 

be used in lieu of 
outside wall grilles 

PLAN VIEW OF PRACTICAL SEPARATION 

METHOD FOR MULTISTORY GAS VENTING 

[NFPA 54: FIGURE 12.7.4.2] 

509.7.2 Termination. The termination of single-wall 
metal pipe shall comply with the following requirements: 

(1) Single-wall metal pipe shall terminate not less than 
5 feet (1524 mm) in vertieal height above the high
est connected appliance draft hood outlet or flue eol
lar. 

Single-wall metal pipe shall extend not less than 2 
feet (610 mm) above the highest point where it 
passes through the roof of a building and not less 
than 2 feet (61 0 mm) exeeeding a portion of a build
ing within a horizontal distance of 10 feet (3048 
mm). (See Figure 509.5.4) 

(3) An approved cap or roof assembly shall be attached 
to the terminus of a single-wall metal pipe. I 
54:1 

509.7.3 Installation with AppJiances Permitted by 
Table 509.4. Single-wall metal pipe shall not be used as 
a vent in dwellings and residential occupancies. [NFPA 
54: 12.8.4.1J 

509.7.3.1 Limitations. Single-wall mctal pipe shall 
be used t()r runs directly from the space in which the 
appliance is located through the roof or exterior walla 
to the outer air. A pipe passing through a roof shall 
extend without interruption through the roofllashing, 
roof jacket, or roof thimble. [NFPA 54: 12.8.4.2J 

509.7.3.2 Attic or Concealed Space. Single-wall 
metal pipe shall not originate in an unoccupied attic 
or coneealed space and shall not pass through an 
attic, inside wall, concealed space, or floor. For the 
instal1ation of a single-wall metal pipe through an 
exterior combustible wall see Section 509.7.3.5.1 
[NFPA 54: 12.8.4.3] 
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509.7.3.3 Incinerator. Single-wall metal pipe used 
for venting an incinerator shall be exposed and read
ily examinable for its full length and shall have 
required clearances maintained. [NFPA 54: J 2.8.4.4] 

509.7.3.4 Clearances. Minimum clearances from 
single-wall metal pipe to combustible material shall 
be in accordance with Table 509.7.3. Reduced clear
ances from single-wall metal pipe to combustible 
material shall be as specified for vent connectors in 
Table 509.7.3(1). [NFPA 54: 12.8.4.5] 

509.7.3.5 Exterior. Single-wall metal pipe shall not 
pass through a combustible exterior wall unless 
guarded at the point of passage by a ventilated metal 
thimble not smaller than the following: 

(1) For listed appliances with draft hoods and appli
ances listed for use with Type B gas vents, the 
thimble shall be not less than 4 inches (102 mm) 
larger in diameter than the metal pipe. Where 
there is a run of not less than 6 feet (1829 m m) 
of metal pipe in the opening between the draft 
hood outlet and the thimble, the thimble shall 
be a minimum 2 inches (51 mm) larger in diam
eter than the metal pipe. 

(2) For unlisted appliances having draft hoods, the 
thimble shall be a minimum 6 inches (152 mm) 

in diameter than the metal pipe. 

For residential and low-heat appliances, the 
thimble shall be not less than 12 inches (305 
mm) larger in diameter than the metal pipe. 

Exception: In lieu of thimble protection, combustible 
material in the wall shall be removed a suflieient dis
tance from the metal pipe to provide the specified 
clearance from such metal pipe to combustible mate
rial. Any material used to close up such opening shall 
be noncombustible. [NFPA 54: 12.8.4.7] 

509.7.3.6 Roof Thimble. Where a single-wall metal 
pipe passes through a roof constructed of COI11-

WATER HEATERS 

bustible material, a noncombustible, nonventilating 
thimble shall be Llsed at the point of passage. The 
thimble shall extend not less than 18 inches (457 
mm) above and 6 inches (152 mm) below the roof 
with the annular space open at the bottom and closed 
at the top. The thimble shall be sized in accordance 
with Section 509.7.3.5. [NFPA 54: 12.8.4.6] 

509.7.4 Size of Single-\Vall Metal Pipe. Single-wall 
metal piping shall comply with the following sections. 
[NFPA 54:1 

~.!",: ... f".nn System. A venting sys
tem of a single-wall metal pipe shall be sized in 
accordance with one of the following methods and 
the gas appliance manufacturer's instructions: 

(1) For a draft hood-equipped appliance, in accor
dance with Section 510.0. 

(2) For a venting system for a single appliance with 
a draft hood, the areas of the connector and the 
pipe each shall be not less than the area of the 
appliance flue collar or draft hood outlet, 
whichever is smaller. The vent area shall not 
exceed seven times the draft: hood outlet area. 

(3) Other approved engineering methods. [NFPA 
54:12.8.5(1)] 

509.7.4.2 Non-Round M.etal Pipe. Where a single
wall metal pipe is lIsed and has a shape other than 
round, it shall have an effective area equal to the 
effective area of the round pipe for which it is sub
stituted, and the internal dimension of the pipe shall 
be not less than 2 inches (51 111111). [NFPA 
54: 12.8.5(2)] 

509.7.4.3 Capacity. The vent cap or a roof 
assembly shall have a venting capacity not less than 
that of the pipe to which it is attached. [NFPA 
54: 12.8.5(3)] 

TABLE 509.7.3 
CLEARANCE FOR CONNECTORS 

[NFPA 54: TABLE 12.8.4.5]* 

MINIMUM DISTANCE FROM COMBUSTIBLE MATERIAL (inches) 
.... -.... _ .. _ .... _ .... _-

LISTED TYPE B GAS LISTED TYPE L VENT 
VENT MATERIAL MATERIAL 

APPLIANCE SINGLE-WALL 
METAL PIPE 

FACTORY-BUILT 
CHIMNEY SECTIONS 

Listed appliances with and appliances listed As listed As listed 6 As listed 
for lise with Type B gas vents 

gas convcr- 6 6 9 As listed 

vents Not permitted listed 9 As listed 

Not permitted 6 9 As listed 
Not permitted 9 If) As 

above 

IVle:GllllTI··ne;aI appliances As listed 

For SI units: 1 inch 25.4 min 
These cle;lral1lCeS shall apply unless the installation inslructions of a listed appliance or connector specifY different clearances, in which case the listed clearances 
shall apply. 
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Construction using combustible ~ 
material, plastered or un plastered '\ 

'" 

Notes: 

A Equals (he clearance with no protection specified in Table 509.7.3 and 
Table 509.7.3( I) and in the sections applying to various types of appliances. 

8 - Equals the reduc ed clearance permitted in accordance with Table 
509.7.3. The protection applied to the construction using combustible mate
rial shall extend I~lr enough in each direction to make C equal to A. 

FIGURE 509.7.3 
EXTENT OF PROTECTION NECESSARY TO REDUCE CLEAR

ANCES FROM GAS APPLIANCES OR VENT COI\lI\lECTORS 
[NFPA 54: FIGURE 10.3.2.2(a)] 

Wall protector mounted 
with all edges open 

Wall protector installed in corner 

Nailor screw anchor 

\ 

+ --- Clearance 
reduction system 

. 1 inch noncombustible 
\ ' _ spacer such as stacked washers, 
L-- small-diameter pipe, tubing, or 

electrical conduit. 

For SI units: I inch = 25.4 lllJ1l 

Note: Masonry walls shall be attached to combustible walls using wall ties. 
Spacers shall not be uscd direclly behind appliance or connector. 

88 

FIGURE 509.7.3(1) 
WALL PROTECTION REDUCTION SYSTEM 

[NFPA 54: FIGURE 10.3.2.2(b)] 

509.7.5 Support of Single-WaH .Metal Pipe. Portions 
of single-wall metal pipe shall be supported for the 
design and weight of the material employed. [NFPA 
54: 12.8.6] 

509.7.6 Marking. Single-wall metal pipe shall comply 
with the marking provisions of Section 509.6.6. [NFPA 
54: 12.8.7] 

509.8 Through-the-WaH Vent Termination. (See Figure 
509.8.) A mechanical draft venting system shall terminate not 
less than 3 feet (914 mm) above a forced air inlet located 
within 10 feet (3048 111m). 

Exceptions: 

(1) This provision shalJ not apply to the combustion air 
intake of a direct-vent appliance. 

(2) This provision shall not apply to the separation of the 
integral outdoor air inlet and flue gas discharge of listed 
outdoor appliances. [NFPA 54: 12.9.1] 

509.8.1 Mechanical Draft Venting System. A mechan
ical draft venting system of other than direct-vent type 
shall terminate not less than 4 feet (1219 mm) below, 4 
feet (1219 mm) horizontally from, or 1 foot (305 mm) 
above a door, operable window, or gravity air inlet into 
a building. The bottom of the vent terminal shall be 
located not less than 12 inches (305 mm) above finished 
grade. [NFPA 54: 12.9.2] 

509.8.2 Direct-Vent Appliance. The vent terminal of a 
direct-vent appliance with an input of 10 000 Btu/h (3 
kW) or less shall be located not less than 6 inches (152 
mm) from an air opening into a building, and such an 
appliance with an input over 10000 Btu/b (3 kW) but not 
exceeding 50 000 Btu/h (14.7 kW) shall be installed with 

1inC!1~' 
minimum air sp~ce ~, 
between masonry 
and combustible wall 

~~~~~ ~~ '---,---:;=!41!- Corrugated 
4 inch ~ metal wa ll 

nominal brick wall ties 

Bottom and top course ~ 
of bricks staggered for 
ventilation 

A strip of heavy-gauge steel 7 
used for added support 

Note: Do not place masonry wall ties directly 
behind appliance or COtU1ector. 

For Sl units: I inch = 25.4 111m 

~.~ ~~onry wall l ie 

d1~e 

FIGURE 509.7.3(2) 
MASONRY CLEARANCE REDUCTION SYSTEM 

[NFPA 54: FIGURE 10.3.2.2(c)] 
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a 9 inch (229 mm) vent termination clearance, and an 
appliance with an input over 50 000 Btu/h (14.7 kW) 
shall have not less than a 12 inch mm) vent termi
nation clearance. The bottom of the vent terminal and the 
air intake shall be located not less than 12 inches (305 
mm) above finished grade. [NFPA 54: 12.9.3] 

509.8.3 Nuisance and Hazard. Through-the-wall vents 
for 11 and Category IV appliances and noncat
egorized condensing appliances shall not terminate over 
public or over an area where condensate or 
vapor is capable of creating a nuisance or hazard detri
mental to the operation of regulators, relief valves, or 
other equipment. Where local experience indicates that 
condensate is a problem with Category I and Category 
III appliances, this provision shall also apply. 

Drains for condensate shall be installed in accor
dance with the appliance and the vent manufacturer's 
installation instructions. 54-12: 12.9.4] 

509.8.4 Annular Spaces. Whcre vents, including those 
for direct-vent appliances or combustion air intake pipes, 
penetrate outside walls of buildings, the annular spaces 
around such penetrations shall be permanently sealed 
using approved materials to prevent entry of combustion 
products into the building. [NFPA 54: 12.9.5J 

509.8.5 Vent Terminals. Vent terminals that terminate 
through an outside wall of a building shall be located not 
less than 10 feet (3048 mm) horizontally from an opera
ble opening in an adjacent building. This shall not apply 
to operable openings that are not less than 2 feet (610 
mm) below or 25 feet (7620 mm) above the elevatlon of 
the vent terminal. [NFPA 54-12: 12.9.6] 

Direct vent terminal 
Minimum clearance, C 

Clearance (inches) 
6 
9 
12 

For units 1 inch 25.4 mm, 1 foot", 3048 mm, 
1000 British thermal units per hour = 0.293 kW 

WATER HEATERS 

509.9 Condensation Drain. Provision shall be made to col
lect and of condensate from venting serving 
Category II and Category IV appliances and noncategorized I 
condensing appliances in accordance with Section 509.8.3. 
[NFPA 54: 12.1 0.1] 

509.9.1 Local Experience. Where local experience indi
cates that condensation is a problem, provision shall be 
made to drain off and dispose of condensate from vent
ing systems I and Category II r appli
ances in accordance with Section 509.8.3. [NFPA 
54: 12.1 0.2J 

509.10 Vent Connectors for Category J Appliances. A vent 
connector shall be used to connect an appliance to a gas vent, I 
chimney, or single-wall metal pipe, where the gas vent, 
chimney, or single-wall metal pipe is directly connected to 
the appliance. [NFPA 54: 12.11.1 ] 

509.10.1 Materials. A vent connector shall be made of 
noncombustible, corrosion resistant material capable of 
withstanding the vent gas temperature produced by the 
appliance and of a thickness to withstand physical dam-I 
age. [NFPA 54: 12.11.2.1] 

509.10.1.1 Unconditioned Area. Where the vent 
connector used for an appliance having a draft hood 
or a Category I appliance is located in or passes 
through an unconditioned arca, attic or crawl space, 
that portion of the vent connector shall be listed 
Type B, Type L or listed vent material having equiv
alent insulation qualities. 

Excelltill)n: Single-wall metal pipe located within the 
exterior walls ofthe building and located in an uncon-I 

FIGURE 509.8 
EXIT TERMINALS OF MECHANICAL DRAFT AND DIRECT-VENT VENTING SYSTEMS 

[NFPA 54: FIGURE A.12.9] 
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TABLE 509.7.3(1) 
REDUCTION OF CLEARANCES WITH SPECIFIED FORMS OF PROTECTION1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 

[NFPA 54: TABLE 10.2.3(b)] 

36 (inches) 

WHERE THE REQUIRED CLEARANCE WITH-N·O·~P·RO·TECTION FRCiPJf-APPLIANCE, 
VENT CONNECTOR, OR SINGLE-WALL METAL PIPE IS: 

18 (inches) 12 (inches) 9 (inches) 
.... - .. _ ........ . 

ALLOWABLE CLEARANCES WITH SPECIFIED PROTECTION (inches) 

6 (inches) 

TYPE OF PROTECTION APPLIED 

TO AND COVERING SURFACES 
OF COMBUSTIBLE MATERIAL 

WITHIN THE DISTANCE SPECI

FiED AS THE REQUIRED CLEAR

ANCE WITH NO PROTECTION 

[SEE FIGURE 509,7.3 THROUGH 

FIGURE 509.7.3(2)] 

USE COLUMN 1 FOR CLEARANCES ABOVE APPLIANCE OR HORIZONTAL CONNECTOR. USE 
COLUMN 2 FOR CLEARANCES FROM APPLIANCES, VERTICAL CONNECTOR, AND SINGLE-WALL METAL PIPE. 

~. . I • T I 
ABOVE SIDES AND; ABOVE SIDES AND ABOVE iSIDES AND ABOVE SIDES ANDI ABOVE :SIDES AND 

REAR : REAR : REAR • REAR I REAR 
COLUMN 1 • COLUMN 2! COLUMN 1 COLUMN 2' COLUMN 1 • COLUMN 2· COLUMN 1 COLUMN 2· COLUMN 1 ! COLUMN 2 

(I) inch thick masonry 
wall without ventilated air 
space 

(2) or an inch insulation 
board over I inch glass 
fiber or mineral wool batts 

0.024 inch shed metal over 
I il1ch libel' or mineral 
wool barts reinforced \vith 
wire on rear Llce with ven
tilated air space 

(4) 31
/, inch thick masonry wall 

with ventilated air spacc 

(5) 0.024 inch sheet mctal with 
ventilated air space 

(6) of an inch thick insula
tion board with ventilated 
air space 

0.024 inch sheet metal with 
ventilated air space over 
0.024 inch sheet metal with 
ventilated air space 

(8) I inch fiber or mineral 
wool balts sandwiched 
between two sheets 0.024 
inch sheet metal with venti
lated air space 

J 8 

18 

18 

18 

For S[ units: I inch 
Notes: 

mm. cc = (OF-32l/1.8 

24 

18 

12 

12 

12 

12 

i I ........... L.. i 

12 9 6 5 

12 9 9 6 6 5 4 3 

9 6 6 4 5 3 3 3 

6 6 6 

9 6 6 4 5 3 

9 6 4 5 

9 6 6 4 5 3 3 3 

9 6 6 4 5 3 

1 Reduction of clearances from combustible materials shall not interfere with combustion air, dratt hood clearance and relieJ~ and accessibility of servicing. 
Clearances shall be measured from the outer SL1rf~lce or the combustible material to the nearest point on the surface of the appJ iance. disregarding an inter
vening protcction applied to the combustible material. 
Spacers and lies shall bc of noncombustible material. No spacer or tie shall be used directly opposite the appliance or connector. 
Where clearance rcduction systems lise a ventilated space, adequate provision for air circulation shall be provided as described. [See 509.7.3(1) 
and Figure 509 .. 3(2)J 
There shall be not less than 1 inch (25.4 111m) between clearance reduction systems and combustible walls and ceilings for reduction systems using a ven
tilated air space. 

(, Where a wall proteclor is mounted on a single flat wall away from corners, it shall have a minimum I inch (25.4 111m) gap. To provide nil' circulation, 
thc bottom and top edges, or only the side and top cdgcs, or edges shall be left open. 

7 Mineral wool batts (blanket or board) shall have a minimum density of g pounds per cubic foot (Ib/ft}) (128 kg!lW") and a minimum melting point of 1500°F 
(816°C). 

part of a clearance reduction system shall have a thermal conductivity of 1 British thermal unit inch per hour square foot degree 
Fahrenheit [0.1 W/(Ill·Kj] or less. 

9 Thcre shall be not less than I inch (25.4 mill) between the appliance and the protector. In no shall the clearance between the appliance and the com-
bustible surhlcc be rcduced below that allowed in this table. 

10 Clearances <lnci thicknesses arc minimum; larger clearances and thicknesses are acceptable. 
II Listed single-wall connectors shall be installed in accordance with the terms of their listing and the manufacturer's installation instruetions. 
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ditioned area other than an attic or a crawl space hav
ing a local 99 winter design temperature of 
5°F(-1 or higher. [NFPA54-12:12.11.2.2] 

509.10.1.2 Appliances. Vent con-
nectors for residential-type appliances shall comply 
with the following: 

(1) Vent connectors for listed appliances having 
draft hoods, appliances having draft hoods and 
equipped with listed conversion burners that are 
not installed in attics, crawl spaces, or other 
unconditioned areas shall be one of the follow
ing: 

(a) Type B or L vent material. 

(h) Galvanized sheet stcel not less than 0.018 
of an inch (0.457 mm) thick. 

(c) Aluminum (1100 or 3003 alloy or equiva
lent) sheet not less than 0.027 of an inch 
(0.686 lllm) thick. 

(d) Stainless steel sheet not less than 0.012 of 
an inch (0.305 mm) thick. 

Smooth interior wall metal pipe having resist
ance to heat and con-osion equal to or exceed
ing that of Section 509.1 0.1.2( 1 )(b), Section 
509.1 0.1.2( 1)( c), or Section 509.1 
above. 

(f) A listed vent connector. 

(2) Vent connectors shall not be covered with insu
lation. 

XCIW1]0l1l: Listed insulated vent connectors shall 
be installed in accordance with the manufacturer's 
installation instructions. [NFPA 54: 12.11.2.4J 

509. t 0.1.3 Non-Residential Low-Heat Appli
ances. A vent connector for a non-residential low
heat appliance shall be a factory-built chimney 
section or steel pipe having resistance to heat and 
corrosion equivalent to the galvanized pipe speci
fied in Table 509.10.1. Factory-built chimney sec
tions shall be installed in accordance with the 
chimney manufacturer's installation instructions. 
[NFPA 54: 12.11.2.5J 

509.10.1.4 l\1edium-Heat Appn:am::es. Vent con-
nectors for mcdium-heat appliances, and commer
cial and industrial incinerators. shall be constructed 
of factory-built, medium-heat chimney sections or 
steel of a thickness not less than that specified in 
Table 509.] 0.1 (1) and shall comply with the fol
lowing: 

(1) A steel vent connector for appliances with a 
vent gas temperature in excess of 1000°F 
(538°C) measured at the entrance to the con
nector shall be lined 'vvith medium-duty fire 
brick or the equivalent. 

(2) The lining shall be not less than 2 inches 
mm) thick for a vent connector having a diam-
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eter or greatest cross-sectional dimension of 18 
inches 111m) or less. 

(3) The lining shall be not less than 4Y2 inches (114 
111m) thick laid on the 4'12 inch (114 mill) bed 
for a vent connector having a diameter or cross
sectional dimension exceeding 18 inches (457 
mm). 

(4 ) Factory-built chimney sections, where 
employed, shall be installed in accordance with I 
the chimney manufacturer's installation instruc-I 
tions. [NFPA 54: 12.11.2.6] 

509.10.2 Size of Vent Connector. A vent connector for an 
appliance with a single draft. hood or for a 1 fan-I 
assisted combustion system appliance shall be sized and 
installed in accordance with Section 510.0 or other I 
approved engineering methods. [N FPA 54: 12.11.3.1 ] 

509.10.2.1 '1ani1'old. For a single appliance having 
more than one draft hood outlet or flue collar, the 
manifold shall be constructed according to the 
instructions of the appliance manufacturer. Where 
there are no instructions, the manifold shall be 
designed and constructed in accordance with 
approved engineering practices. As an alternate 
method, the effective area of the manifold shall 
equal the combined area of the flue collars or draft 
hood outlets, and the vent connectors shall have not 
less than 1 foot (305 mm) rise. [NFPA 54: 12.11.3.2] 

TABLE 509.10.1 
MINIMUM THICKNESS FOR GALVANiZED STEEL VENT 

CONNECTORS FOR LOW-HEAT APPLIANCES 
[NFPA 54: TABLE 12.11.2.5] 

DIAMETER OF CONNECTOR 
(inches) 

Less than 6 

6 to less than 10 

10 to 12 inclusive 

14 to 16 inclusive 

Over 16 

MINIMUM THICKNESS 
(inches) 

0.019 

0.023 

0.029 

0.034 

0.056 

For Sf units: I inch = 25.4 111m, I square inch = OJ)00645 m2 

TABLE 509.10.1(1) 
MINIMUM THICKNESS FOR STEEL VENT CONNECTORS FOR 

MEDIUM-HEAT APPLIANCES AND COMMERCIAL AND 
INDUSTRIAL INCINERATORS 
[NFPA54: TABLE 12.11.2.6] 

VENT CONNECTOR SIZE 

DIAMETER (inches) 
AREA MINIMUM 

(square inches) THICKNESS (inches) 

to 14 to 154 0.053 

Over 14 to 16 154 to 201 0.067 

Ovcr 16 to I g 201 to 254 0.093 

Ovcr 18 Exceeding 254 0.123 

For SI units: 1 inch = 25.4 111m, I square ineh = OJ)00645 m2 
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509.10.2.2 Size. Where two or more appliances are 
connected to a common vent or chimney, each vent 
connector shall be sized in accordance with Section 
510.0 or other approved engineering methods. 
[NFPA 54: 12.11 

As an alternative method applicable where the 
appliances are draft hood-equipped, each vent con
nector shall have an etTective area not less than the 
area of the draft hood outlet of the applianee to 
which it is connected. [NFPA 54: 12.11.3.4] 

509.10.2.3 Height. Where two or more appliances 
are vented through a common vent connector or vent 
manifold, the common vent connector or vent man
ifold shall be locatcd at the highest level eonsistent 
with available headroom and elearance to com
bustible material and shall be sized in accordance 
with Section 510.0 or other approved engineering 
methods. [NFPA 54: 12.11.3.5J 

As an alternate method appl icable where there 
are two draft hood-equipped appliances, the effec
tive area of the common vent connector or vent man
ifold and junction fittings shall be not less than the 
area of the larger vent connector plus 50 percent of 
the areas of smaller flue collar outlets. [NFPA 
54: 12.11.3.6J 

509.1 0.2.4 Size Increase. Where the size of a vent 
connector is increased to overcome installation lim
itations and obtain conncctor capacity equal to the 
appliance input, the size increase shall be made at 
the appliance draft hood outlet. [NFPA 54: 12.11.3. 7J 

509.10.3 Two or More Appliances Connected to a Sin-
Vent. Where two or more openings are provided into 

one chimncy flue or vent, the openings shall be at dif
ferent levels, or the connectors shall be attached to the 
vertical portion of the chimney or vent at an angle of 45 
degrees (0.79 rad) or less relative to the vertical. [NFPA 
54:12.11.4.1] 

509.1 0.3.1 Height of Connector. Where two or 
more vent connectors enter a common vent, chim
ney flue~ or single-wall metal pipe~ the smaller con
nector shall enter at the highest level consistent with 
the available headroom or clearance to combustible 
material. [NFPA 54-12:12.11.4.2] 

509.10.3.2 Pressure. Vent connectors serving Cate
gory I appliances shall not be connected to a portion 
of a mechanical draft system operating under posi
tive static pressure, such as those serving Category 
111 or Category TV appliances. 54: 12.11 

509.10.4 Clearance. Minimum clearances from vent 
connectors to combustible material shall comply with 
Table 509.7.3. 

Exception: The clearance between a vent connector and 
combustible material shall be permitted to be reduced 
where the combustible material is proteeted as specified 
for vent connectors in Table 509.7.3(1). [NFPA 
54:12.11 

509.10.5 Joints. Joints between sections of connector ....... 
piping and connections to flue collars or draft hood out-
lets shall be fastened in accordance with one of the fol
lowing methods: 

(1) By sheet metal screws. 

(2) Vent connectors of listed vent material shall be 
assembled and connected to flue collars or draft 
hood outlets in accordance with the manufacturer's 
installation instructions. I 
Other approved means. [NFPA 54: 12.11.7] 

509.10.6 Slope. A vent connector shall be installed with
out dips or sags and shall slope upward toward the vent 
or chimney not less than 14 inch per foot (20.8 mm/m). 

Exception: Vent connectors attached to a mechanical 
draft system installed in accordance with the appliance 
and draft system manufacturer's installation instructions. I 
[NFPA 54: 12. I 1.8J 

509.10.7 Length of Vent Connector. ....... 
509.10.7.1 SingJe 'Vall Connector. The maximum 
horizontal length of a single-wall connector shall be 
75 percent of the height of the chimney or vent 
except for engineered systems. [NFPA 54: 12.11.9.2J 

509.10.7.2 B Double \VaH Connector. The 
maximum horizontal length of a B double-wall 
connector shall be 100 percent of the height of the 
chimney or vent, except for systems. The 
maximum length of an individual connector for a 
chimney or vent system multiple appliances, 
from the appliance outlet to the junction with the 
common vent or another connector, shal1 be 100 per-
cent of the height of the chimney or vent. [NFPA 
54: 12.11.9.3J 

509.10.8 Support. A vent connector shall be supported 
for the design and of the material employed to 
maintain clearances and prevent physical damage and 
separation of joints. [NFPA 54: 12.11.1 OJ 

509.10.9 Chimney Connection. Where entering a flue in 
a masonry or metal ehimney, the vent connector shall be 
installed above the extreme bottom to avoid stoppage. 
Where a thimble or slip joint is used to facilitate removal 
of the connector, the connector shall be attached to or I 
inserted into the thimble or slip to prevent the con
nector from falling out. Means shall be employed to pre
vent the connector from so far as to restrict the 
space between its end and the opposite wall of the chim
ney flue. [NFPA 54: 12.11.11] 

509.10.1 0 Inspection. The entire length of a vent con
nector shall be readily accessible for inspection, clean-

and replacement. [NFPA 54:12.11.12] 

509.10.11 Fireplaces. A vent connector shall not be con
nected to a chimney flue serving a fireplace unless the 
fireplace flue opening is permanently scaled. [NFPA 
54: 12.11. 13] 
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509.10.12 through Floors, or 'Valls. 
A vent connector shall not pass through a ceiling, floor, 
or fire-resistance-rated wall. A single-wall metal pipe 
connector shall not pass through an interior wall. 

Exception: Vent connectors made of listed Type B or 
Type L vent material and serving listed appliances with 
draft hoods and other appliances listed for use with Type 
B gas vents that pass through walls or partitions con
structed of combustible material shall be installed with 
not less than the listed clearance to combustible material. 

509.10.12.1 Medium-Heat Appliances. Vent con
nectors for medium-heat appliances shall not pass 
through walls or partitions constructed of com
bustible material. [NFPA 54: 12.1 L 14.2] 

509.11 Draft Hoods and Draft Controls. Vented appliances 
shall be instaIled with draft hoods. 

Exception: Dual oven-type combination ranges; incinerators; 
direct-vent appliances; t~m-assisted combustion system appli
ances; appliances requiring chimney draft for operation; sin
gle firebox boi lers equipped with conversion burners with 
inputs exceeding 400 000 Btu/h (117 k\V); appliances 
equipped with blast, power, or pressure burners that are not 
listed for use with draft hoods; and appliances designed for 
forced venting. [NFPA 54: 12.13.1] 

509.11.1 Installation. A draft hood supplied with or 
forming a part of listed vented appliances shall be 
installed without alteration, exactly as furnished and 
specified by thc appliancc manufacturer. 

\Vhcrc a draft hood is not supplied by the appliance 
manufacturer where one is required, a draft hood shall 
be installed, be of a listed or approved type, and, in the 
absence of othcr instructions, be of the same size as the 
appliance flue collar. Where a draft hood is required with 
a conversion burner~ it shall be of a listcd or approved 
type. 

Where a draft hood of special design is needed or 
preferable, the installation shall be in accordance with 
the recommendations of the appliance manufacturer and 
shall be with the approval of the Authority Having Juris
diction. [NFPA 54: 12.13.2J 

509.11.2 Draft Control Devices. \Vhere a draft control 
device is part of the appliance or is supplied by the appli
ance manufacturer, it shall be installed in accordance 
with the manufacturer's installation instructions. In the 
absence of manufacturer's installation instructions, the 
device shall be attached to the flue collar of the appli
ance or as near to the appliance as practical. [NFPA 
54: 12.13.3] 

509.11.3 Additional Devices. Appliances (except incin
erators) requiring controlled chimney draft shall be per
mitted to be equipped with a Iistcd double-acting 
barometric draft regulator installed and adjusted in accor
dance with the manufacturer's installation instructions. 
[NFPA 54:12.13.4] 
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509.11.4 Location. Draft hoods and barometric draft reg
ulators shall be installed in the samc room or enclosure 
as the appliance in such a manner as to prevent a differ
ence in pressure between the hood or regulator and the 
combustion air supply. [NFPA 54: 12.13.5] 

509.11 .5 Positioning. Draft hoods and draft regulators 
shall be installed in the position for which they were 
designed with reference to the horizontal and vertical 
planes and shall be located so that the relief opening is 
not obstructed by a part of the appl iance or adjacent con
struction. The appliance and its draft hood shall be 
located so that the relief opening is accessible for check
ing vent operation. [NFPA 54: 12.13.6] 

509.11.6 Clearance. A draft hood shall be located so that 
its reliefopening is not less than 6 inches (152 mm) from 
a surface except that of the appliance it serves and the 
venting system to which the draft hood is connected. 
Where a greater or lesser clearance is indicated on the 
appliance label, the clearance shall not be less than that 
specified on the label. Such clearances shall not be 
reduced. [NFPA 54: 12.1 

509.121VlanuaHy Operated Dampers. A manually operated 
damper shall not be placed in an appliance vent connector. 
Fixed batTles shall not be classified as manually operated 
dampers. [NFPA 54: 12.14J 

509.13 Operated Vent DampeR's. An auto
matically operated vent damper shall be of a listed type. 
[NFPA 54: 12.15] 

509.14 Obstructions. Devices that retard the flow of vent 
gases shall not be installed in a vent connector, chimney, or 
vent. The following shall not be considered as obstructions: 

(l) Draft regulators and safety controls specifically listed for 
installation in venting systems and installed in accor
dance with the manufacturer's installation instructions. I 

(2) Approved draft regulators and safety controls designed 
and installed in accordance with approved engineering 
methods. 

(3) Listed heat reclai.mers and automatically operated vent 
dampers installed in accordance with the manufacturer's 
installation instructions. 

(4) Vent dampers serving I isted appliances installed in accor
dance with Section 510.0 or other approved engineering 
methods. 

(5) Approved economizers, heat reclaimers, and recupera
tors installed in venti ng systems of appl iances not 
required to be equipped with draft hoods, provided the 
appliance manufacturer's installation instructions cover 
the installation of such a device in the venting system 
and performance in accordance with Section 509.3 and 
Section 509.3.1 is obtained. [NFPA 54: 12.16] 

510.0 Sizing of Category J Venting Systems. 

510.1 Installation. These venting tables shall not be used 
where obstructions are installed in the venting system. The I 
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installation of vcnts serving listed appliances with vent 

I dampers shall be installed in accordance with the appliance 
manufacturer's installation instructions or in accordance with 
the following: 

(I) The maximum capacity of the vent system shall be deter
mined using the NAT Max column. 

(2) The minimum capacity shall be determined as though the 
appliance were a fan-assisted appliance, using the FAN 
Min column to determine the minimum capacity of the 
vent system. Where the corresponding "FAN Min" is 
"NA", the vent configuration shall not be pennitted and 
an alternative venting configuration shall be utilized. 
[NFPA54:13.1.1] 
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5 J O. L 1 Vent Downsizing. Where the vent size deter
mined from the tables is smaller than the appliance draft 
hood outlet or flue collar, the use of the smaller size shall 
be permittcd provided that the installation is in accor
dance with the following requirements: 

(I) The total vent height (H) is not less than 10 teet 
(3048 mm). 

(2) Vents for appliance draft hood outlets or flue collars 
12 inches (305 mm) in diameter or smaller are not 
reduced more than one table size. 

(3) Vents for appliance draft hood outlets or flue collars 
exceeding 12 inches (305 111m) in diameter are not 
reduced more than two table sizes. 

(4) The maximum capacity listed in the tables for a fan-
assisted appliance is reduced ]0 percent (0.90 x 
maximum table capacity). 

(5) The draft hood outlet exceeds 4 inches (102 mm) in 
diameter. A 3 inch (76 mm) diameter vent shall not 
be connected to a 4 inch (102 mm) diameter draft 
hood outlet. This provision shall not apply to fan
assisted appliances. [NFPA 54: 13.1.2] 

510.1.2 Elbows. Single-appliance venting configurations 
with zero lateral lengths in Table 510.1 }, Table 
510.1.2(2), and T~lble 510.1.2(5) shall not have elbows in 
the venting system. Single-appliance venting with lateral 
lengths, include two 90 dcgree (1.57 rad) elbows. For 
each additional elbow up to and including 45 degrees 
(0.79 rad), the maximum capacity listed in the venting 
tables shall be reduced by 5 percent. For each additional 
elbow greater than 45 degrees (0.79 rad) up to and 
including 90 degrees (1.57 rad), the maximum capacity 
listed in the venting tables shall be reduced by 10 per
cent. Where mUltiple onsets occur in a vent, the totallat
eral length of offsets combined shall not exceed that 
specified in Table 510.1.2(1) through Table 510.1 .2(5). 
[NFPA 54: 13.1.3] 

510.1.3 Zero Lateral. Zero lateral shal I apply to a 
straight vertical vent attached to a top outlet draft hood or 
nue collar. [NFPA 54: 13.1.4] 

510.1.4 High-Altitude I nstallations. Sea level input rat
ings shall be llsed where determining maximum capacity 

for high-altitude installation. Actual input (derated for 
altitude) shall be used for determining minimum capac
ity for high-altitude installation. [NFPA 54: 13.1.5] 

510.1.5 Mu1tiple Input Ratings. For appliances with 
more than one input rate, the minimum vent capacity 
(FAN Min) determined from the tables shall be less than 
the lowest appliance input rating, and the maximum vent 
capacity (FAN Max/NAT Max) determined from the 
tables shall exceed the highest appliance rating input. 
[NFPA 54: 13. J .6] 

510.1.6 Corrugated Chimney Liner Reduction. Listed 
corrugated metallic chimney liner systems in masonry 
chimneys shall be sized by using Table 51 0.1.2( I) or 
Table 5 J 0.1.2(2) for Type B vents with the maximum 
capacity reduced by 20 percent (0.80 x maximum capac
ity) and the minimum capacity as shown in Table 
51 0.1.2( 1) or Table 510.1.2(2). 

Corrugated metallic liner systems installed with 
bends or offsets shall have their maximum capacity fur
ther reduced in accordance with Section 510.1.2. The 20 
percent reduction for corrugated metallic chimney liner 
systems includes an allowance for one long radius 90 
degree (1.57 rad) turn at the bottom of the liner. [N FPA 
54:13.1.7] 

510.1. 7 Connection to Liners. Connections 
between chimney liners and listed double-wall connec
tors shall be made with listed adapters designed for such 
purposes. [NFPA 54:13.1.8] 

510.1.8 Vertical Vent Upsizing Using 7 x Rule. Where 
the vertical vent has a larger diameter than the vent con
nector, the vertical vent diameter shall be used to dcter
mine the minimum vent capacity, and the connector 
diameter shall be used to determine the maximum vent 
capacity. The now area of the vertical vent shall not 
exceed seven times the flow area of the listed appliance 
categorized vent area, flue col1ar area, or draft hood out
let area unless designed in accordance with approved 
engineering methods. [NFPA 54: 13.1.9J 

510.1.9 Draft Hood Conversion Accessories. Draft 
hood conversion accessories for use with masonry chim
neys venting listed Category I fan-assisted appliances 
shall be listed and installed in accordance with the listed 
accessory manufacturer's installation instructions. 
[NFPA 54: 13.1.1 0] 

510.1.10 Chimney and Vent Locations. Table 
51 0.1.2( I) through Table 510.1.2(5) shall be used for 
chimneys and vents not exposed to the outdoors below 
the roofline. A Type B vent or listed chimney lining sys
tem passing through an unused masonry chimney flue 
shall not be considered to be exposed to the outdoors. 
Where vents extend outdoors abovc the roof more than 5 
feet (1524 mm) higher than required by Table 509.6.2, 
and where vents terminate in accordance with Section 
509.6.2(]), the outdoor portion of the vent shall be 
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enclosed as required by this section for vents not con
sidered to be exposed to the outdoors or such venting sys
tem shall be engineered. A Type B vent passing through 
an unventilated enclosure or chase insulated to a value 
of not less than R-8 shall not be considered to be exposed 
to the outdoors. Table 510.1.2(3) in combination with 
Table 510.1.2(6) shall be used for clay-tile-lined exterior 
masonry chimneys, provided the following requirements 
are met: 

(1) The vent connector is Type B double wall. 

(2) The vent connector length is limited to 18 inches per 
inch (18 mm/mm) of vent connector diameter. 

(3) The appliance is draft hood-equipped. 

(4) The input rating is less than the maximum capacity 
given in Table 510.1.2(3). 

(5) For a water heater, the outdoor design temperature 
shall be not less than 5°F (-15°C). 

(6) For a space-heating appliance, the input rating 
exceeds the minimum capacity given by Table 
510.1.2(6). [NFPA54-12:13.1.11J 

510.1.11 Corrugated Vent Connector Size. Corrugated 
vent connectors shall not be smaller than the listed appli
ance categorized vent diameter, flue collar diameter, or 
draft hood outlet diameter. [NFPA 54: 13.1.12J 

510.1.12Upsizing. Vent connectors shall not be upsized 
more than two sizes exceeding the listed appliance cate
gorized vent diameter, flue collar diameter, or draft hood 
outlet diameter. [NFPA 54: 13.1.13J 

510.1.13 Single Run of Vent. In a single run of vent or 
vent connector, more than one diameter and type shall 
be permitted to be used, provided that the sizes and types 
are permitted by the tables. [NFPA 54: 13.1.14J 

510.1.14 Interpo1ation. Interpolation shall be permitted 
in calculating capacities for vent dimensions that fall 
between table entries. [NFPA 54: 13.1.l5J 

510.1.15 Extrapolation. Extrapolation beyond the table 
entries shall not be permitted. [NFPA 54: 13.1.16J 

510.1.16 Engineering Methods. For vent heights lower 
than 6 feet (1829 mm) and higher than vent heights 
shown in the tables, engineering methods shall be used to 
calculate vent capacities. [NFPA 54: 13.1.17J 

510.1.17 Height Entries. Where the actual height of a 
vent falls between entries in the height column of the 
applicable table in Table 510.1.2(1) through Table 
510.1.2(6), either: 

(1) Interpolation shall be used. 

(2) The lower vent capacity shown in the table entries 
shall be used for FAN Max and NAT Max column 
values and the higher vent capacity shall be used for 
the FAN Min column values. [NFPA 54-12: 13.1.18J 

510.2 Additional Requirements to Multiple Appliance 
Vent Table 510.2(1) through Table 510.2(9). These venting 

I tables shall not be used where obstructions are installed in the 
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venting system. The installation of vents serving listed appli
ances with vent dampers shall be installed in accordance with I 
the appliance manufacturer's installation instructions or in 
accordance with the following: 

(1) The maXimlJ11l capacity of thc vcnt connector shall be 
determined using the NAT Max column. 

(2) The maximum capacity of the vertical vent or chimney 
shall be determined lIsing the FAN + NAT column whcre 
the second appliance is a fan-assisted appliance, or the 
NAT + NAT column where the second appliance is 
equipped with a draft hood. 

(3) The minimum capacity shall be determined as if the 
appliance were a fan-assisted appliance. 

(a) The minimum capacity of the vent connector shall 
be determined using the FAN Min column. 

(b) The FAN + FAN column shall be used where the 
second appliance is a fan-assisted appliancc, and the 
FAN + NAT colwnn shall be used where the second 
appliance is equippcd with a draft hood, to deter
mine whether the vertical vent or chimney configu
ration is not permitted (NA). Where the vent 
configuration is NA, the vent configuration shall not 
be permitted and an alternative venting configura
tion shall be utilized. [NFPA 54: 13.2.1 J 

510.2.1 Vent Connector Maximum Length. The max-I 
imum vent connector horizontal length shall be 18 inches I 
per inch (18 mm/mm) of connector diameter as shown 
in Table 510.2.1, or as permitted by Section 510.2.2. I 
[NFPA 54-12: 13.2.2J 

510.2.2 Vent Connector Exceeding Maximum Length. 
The vent connector shall be routed to the vent utilizing 
the shortest possible route. Connectors with longer hor
izontallengths than those listed in Table 510.2.1 are per
mitted under the following conditions: 

(1) The maximum capacity (FAN Max or NAT Max) of 
the vent connector shall be reduced 10 pcrcent for 
each additional multiple of the length listed in Table 
510.2.1. For example, the length listed for a 4 inch 
(102 mm) connector shall not exceed 6 feet (1829 
mm). With a connector length exceeding 6 feet (1829 
mm) but not exceeding 12 feet (3658 111111), the max
imum capacity shall be reduced by 10 percent (0.90 x 
maximum vent connector capacity). With a connector 
length exceeding 12 feet (3658 mm) but not exceed
ing 18 feet (5486 mm), thc maximum capacity shall 
be reduced by 20 percent (0.80 x maximum vent 
capacity). 

(2) For a connector serving a fan-assisted appliance, the 
minimum capacity (FAN Min) ofthc connector shall 
be determined by referring to the corresponding sin
gle appliance table. For Type B double-wall con
nectors, Table 510.1.2(1) shall be used. For 
single-wall connectors, Table 510.1.2(2) shall be 
used. The height (H) and lateral (L) shall be meas-
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ured according to the procedures for a appli
ance vent, as if thc other appliances were not pres
ent. [NFPA 54: 13.2.3] 

510.2.3 Ten Percent Reduction. Where the vent connec
tors are combined prior to entering the vertical portion of 
the common vent to form a common vent manifold. the 
size of the common vent manifold and the common vent 
shall be determined by applying a 10 percent reduction 
(0.90 x maximum common vent capacity) to the Com
mon Vent Capacity part of the common vent tables. The 
length ofthe common vent connector manifold (LAI/) shall 
not exceed 18 inches per inch (18 mm/mm) of common 
vent diameter CD). [NFPA 54: 13.2.4] 

510.2.4 Vent Offset. Where the common vertical vent is 
offset, the maximum capacity of the comrnon vent shall 
be reduced in accordance with Section 51 and the 
horizontal length of the common vent offset shall not 
exceed 18 inches per inch (J 8 mm/mm) of common vent 
diameter. Where multiple offsets occur in a common 
vent, the total horizontal length of offsets combined shall 
not exc:eed 18 inc:hes per inch (18 mm/mm) of common 
vent diameter. [NFPA 54: 1 

510.2.5 Elbow Reduction. For each elbow up to and 
including 45 degrees in the common vent, the 
maximum common vent capacity listed in the venting 
tables shall be reduced 5 percent. For each elbow 
exceeding 45 (0.79 rad) up to and including 90 
degrees (1.57 rad), the maximum common vent 
listed in the tables shall be reduced by 10 per-
cent. [NFPA 54: I 

510.2.6 Common Vent Minimmu Size. The cross-sec
tional area of the common vent shall be equal to or 
cxc;ec,QlI1g the cross-sectional area of the largest connec
tor. [NFPA 54: 13.2.8] 

510.2.7 Tee and Wye Tee and wye fittings COIl

nected to a common gas vent shall be considered as pm1 
of the cOlllmon gas vent and constructed of materials 
consistent with that of the common gas vent. 
54: 13.2.9J 

510.2.8 Size of At the point where tee or wye 
fittings connect to a common gas vent, the opening size 
of the fitting shall be equal to the size of the common 
vent. Such fittings shall not be prohibited from having 
reduced size openings at the point of connection of appli
ance gas vent connectors. [NFPA 54: 13.2.1 OJ 
510.2.9 High-Altitude Installations. Sea level input rat-

shall be Llsed where determining maximum capacity 
for high-altitude installation. Actual input (derated for 
altitude) shall be used for determining minimum capac
ity for high-altitude installation. [NFPA 54: 13.2.11] 

5] 0.2.1 0 Connector Rise. The connector rise (R) for 
each appliance connector shall be measured from the 
draft hood outlet or flue collar to the centerline where the 
vent gas streams come togcther. [NFPA 54: \3.2.12] 

510.2.11 Vent For multiple units of appliances I 
located on one floor, total height (H) shall be measured 
from the highest draft hood outlet or flue collar up to the 
level of the outlet of the common vent. [NFPA 
54:13.2.13] 

510.2.12 Multistory Installations. For multistory instal
lations, total height (H) for each segment of the system 
shall be the vertical distance between the highest draft 
hood outlet or flue collar entering that segment and the 
centerline of the next interconnection tee. [N FPA I 
54: 13.2.14] 

510.2.13 Size of Vents for Multistory Installations. The 
size of the lowest connector and of the vertical vent lead
ing to the lowest interconnection of a mu Itistory system 
shall be in accordance with Table 510.] or Table 
510.1 for available total height (H) up to the lowest 
interconnection. [NFPA 54: 13.2.15] 

510.2.14 Vent Type Multistory Installations. Where 
used in multistory systems, vertical common vents shall 
be Type B double-wall and shall be installed with a listed 
vent cap. [NFPA 54: 13.2.] 6] 

510.2.15 Offsets in I'\Ih.li-i.,t-I1 ... ', Installations. Offsets in 
multistory common vent systems shall be limited to a 
single offset in each system, and systems with an offset 
shall comply with the following: 

(l) Thc offset angle shall not exceed 45 (0.79 
rad) from vCl1ical. 

(2) The horizontal length of the onset shall not exceed 
18 inches per inch (18 mm/l11m) of common vent 
diameter of the segment in which the offset is 
located. 

(3) For the segment of the common vertical vent con
taining thc offset, the common vent capacity listed in 

TABLE 510.2.1 
VENT CONNECTOR MAXIMUM LENGTH 

[NFPA 54: TABLE 13.2.2] 

CONNECTOR DIAMETER 
(inches) 

MAXIMUM CONNECTOR 
HORIZONTAL lENGTH (feet) 

3 

4 

5 

12 

14 

16 

18 

20 

22 

24 

For SI units: J inch 

6 

111111. I foot = 304.8 111111 
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the common venting tables shall be reduced by 20 
percent (0.80 x maximum common vent capacity). 

(4) A multistOlY common vent shall not be reduced in 
size above the offset. [NFPA 54: 13.2.17] 

510.2.16 Flow Area of Vent. Where two or more appli
ances are connected to a vertical vent or chimney, the 
flow area of the largest section of vertical vent or chim
ney shall not exceed sevcn times the smallest listed appli
ance categorized vent areas, tlue collar area, or draft 
hood outlet area unless designed in accordance with 
approved engineering methods. [NFPA 54: 13 .2.18] 

510.2.17 Ratings. For appliances with 
more than one input rate, the minimum vent connector 
capacity (FAN Min) determined from the tables shall be 
less than the lowest appliance input and the max
imum vent conneetor capacity (FAN Max or NAT Max) 
determined from the table shall exceed the highest appli
ance input rating. [NFPA 54: 13.2.19] 

510.2.18 Corrugated Metallic Chimney Liner Reduc
tion. Listed corrugated metallic chimney liner systems 
in masonry chimneys shall be sized by using Table 
51 0.2( 1) or Table 510.2(2) for Type B vents, with the 
maximum capacity reduced by 20 percent (0.80 x maxi
mum capacity) and the minimum capacity as shown in 
Table 510.2(1) or Table 510.2(2). Corrugated metallic 
liner systems installed with bends or offsets shall have 
their maximum capacity further reduced in accordance 
with Section 510.2.4 and Section 510.2.5. The 20 per
cent reduction for cOlTugated metallic chimney liner sys
tems includes an allowance for one radius 90 degree 
(1.57 rad) turn at the bottom of the liner. [NFPA 
54: 1 

510.2.19 Chimneys and Vents. Table 510.2(1) through 
Table 510.2(5) shall be used for chimneys and vents not 
exposed to the outdoors below the roof line. A Type B 
vent passing through an unventilated enclosure or chase 
insulated to a value of not less than R-8 shall not be con
sidered to be exposed to the outdoors. Where vents 
extend outdoors above the roof more than 5 feet (1524 
111m) higher than required by Table 509.6.2, and where 
vents terminate in accordance with Section 509.6.2( 1), 
the outdoor portion of the vent shall be enelosed as 
required by this section for vents not considered to be 
exposed to the outdoors or sueh system shall be 
'"'''1'",,,.,,'''.,, ..... Table 510.2(6) through Table 510.2(9) shall 
be used for clay-tile-lined exterior masonry chimneys, 
provided the following conditions are met: 

(I) Vent connector is B double-wall. 

One appliance is draft hood-equipped. 

(3) The combined appliance input rating is less than the 
maximum capacity given by Table 51 (for 
NAT or Table 510.2(8) (for FAN NAT). 

(4) The input of each space-heating appliance 
exceeds the minimum input rating by Table 
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510.2(7) (for NAT NAT) or Table 510.2(9) (for 
FAN + NAT). 

(5) The vent eonnector sizing is in accordance with 
Table 510.2(3). [NFPA54-12:13.2.22] 

510.2.20 Vent Connector Size Limitations. Vent con
nectors shall not be increased more than two sizes 
exceeding the listed appliance categorized vent diame
ter, flue collar diameter, or draft hood outlet diameter. 
Vent connectors tor draft hood-equipped appliances shall 
not be smaller than the draft hood outlet diameter. Where 
vent connector sizes determined from the tables for fan
assisted appliances are smaller than the flue collar diam
eter, the use of the smaller sizes shall be permitted 
provided that the installation is in accordance with the 

conditions: 

(1) Vent connectors for fan-assisted appliance nue col
lars 12 inches (305 mm) in diameter or smaller are 
not reduced by more than one table size 12 
inches to 10 inches (305 mm to 254 mIn) is a one 
size reduetion] and those exceeding 12 inches (305 
mm) in diameter are not reduced exceeding t\\lO 
table sizes 24 inches to 20 inches (610 mm to 
508 mm) is a two size reduction]. 

(2) Fan-assisted appliances are common vented with a 
draft hood-equipped appliance. 

(3) The vent connector has a smooth interior wal1. 
[NFPA 54: 13.2.24J 

510.2.21 Combination of Types and Sizes. Com
binations of pipe single-wall, and double-wall 
metal pipe shall be allowcd within a connector rlln or 
within the common vent, provided the appropriate tables I 
permit the desired sizes and types of pipe, where they 
were Llsed for the entire length of the subject connector 
or vent. Where and Type B double-wa 11 metal 
pipes are used for vent connectors within the samc vent
ing system, the common vent shall be sized in accor
dance with Table 510.2(2) or Table 510.2(4). [NFPA 
54:1 

Connector and Vent Sizes. Where a 
table permits more than one diameter of pipe to be lIsed 
for a connector or vent, the permitted sizes shall be per
mitted to be used. [NFPA 54: 13.2.26] 

510.2.23 Interpo]ation. Interpolation shall be permitted 
in calculating capacities for vent dimensions that fall 
between table entries. [NFPA 54: 13.2.27] I 
510.2.24 Extrapolation beyond the table 
entries shall not be permitted. [N FPA 54: 1 

510.2.25 Methods. For vent heights lower 
than 6 feet (1829 mm) and exceeding vent heights shown 
in the tables, engineering methods shall be used to cal
culate vent capacities. [NFPA 54: 1 

510.2.26 Entries. Where the actual height of a 
vent falls between entries in the height column of the 
appJ icable table in Table 51 0.2( 1) through Table 
5 10.2(9). either: 

91 



WATER HEATERS 

(I) Interpolation shall be used. 

(2) The lower vent capacity shown in the table entries 
shall be used for FAN Max and NAT Max column 
values and the higher vent capacity shall be used for 
the FAN Min column values. [NFPA 54-12: 13.2.30] 

511.0 Direct-Vent Appliances. 

151 L I General. Listed direct-vent appliances shall be con
sidered properly vented where installed in accordance with 
the terms of its listing, the manufacturer's instructions, and 
Section 509.8.2. [NFPA 54: 12.3.5] 
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99% Winter Design Temperatures for the Contiguous 

For 

np.cp.~~.~rilv gerler<,lIiz.,d guide 
and large urban 

Fundamentals (Chapter 

winter design temperatures for Hawaii greater 3TF. 

For SI units: °C = (OF-32)/1 ,8 

FIGURE 510.1.2(6) 
RANGE OF WINTER DESIGN TEMPERATURES USED IN ANALYZING EXTERIOR MASONRY CHIMNEYS IN THE UNITED STATES 

[NFPA 54: FIGURE G.2.4] 
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TABLE 510.1.2(1) 
TYPE B DOUBLE-WALL GAS VENT [NFPA 54: TABLE 13.1(a)]* 

HEIGHT LATERAL 
H L 

(feet) (feet) 

6 

8 

10 

15 

20 

50 

100 

o 
2 
4 
6 

o 
2 
5 
8 

o 
2 
5 
10 

o 
2 
5 
10 
15 

o 
2 
5 
10 
15 
20 

o 
2 
5 
10 
15 
20 
30 

o 
2 
5 
10 
15 

20 
30 

o 
2 
5 
10 
15 
20 
30 
50 

o 
13 

25 

o 
12 
23 
28 

o 
12 

30 

o 
II 
22 
29 
35 

o 
10 
21 
28 
34 
48 

o 
9 

21 
27 
33 
56 
NA 
o 
8 

20 
26 
59 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

3 

Max 

78 
51 

53 
49 

fiB 
61 
57 
51 

94 
69 
65 
59 
53 

97 
75 
71 
64 
58 
52 

100 
81 
77 
70 
64 
58 
NA 
101 
86 
82 
76 
70 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NUMBER OF APPLIANCES: SINGLE 

APPLIANCE TYPE: CATEGORY I 

APPLIANCE VENT CONNECTION: CONNECTED DIRECTLY TO VENT 

VENT DIAMETER - 0 (inch) 
-- ------------------ ------,-----------------"--

48 
45 
41 
37 

61 
5] 
48 
44 
40 
35 

56 
54 
50 
NA 

-,----,---,,---

61 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4 5 6 

APPLIANCE INPUT RATING IN THOUSANDS OF BTU PER HOUR 

FAN 

o 165 
16 109 
32 103 
39 98 

o 175 
17 118 
32 113 
41 104 

o 191 
15 136 
30 130 
40 121 
48 112 

o 202 
14 149 
29 143 
38 133 
46 124 
55 116 

213 
13 166 
28 160 
37 150 
44 141 
53 132 
73 113 

o 216 
11 183 
27 177 
35 168 
42 
50 
69 

o 
\0 194 
26 189 
33 ]82 

40 174 
47 166 
NA NA 
NA NA 

NAT 

Max 

86 
67 
64 
61 

75 
71 
66 

100 
81 
77 
70 

112 
93 
87 
82 
76 

119 
100 

NA 
NA 

27 
39 
47 

FAN 

o 276 
25 178 
42 171 115 
51 164 109 

o 295 166 
23 194 129 
41 187 124 
54 176 115 

o 327 187 
20 226 150 
39 219 142 
51 135 
61 128 

o 349 
18 250 166 
38 242 160 

229 150 
217 
206 

35 31 200 
45 299 190 
54 287 ] 8D 
63 275 169 
84 250 NA 

NA 
12 354 NA 
33 347 NA 
43 335 NA 
50 321 NA 
59 311 NA 
78 290 NA 

NA NA NA 

205 
157 

50 227 153 
59 223 149 

o 415 235 
28 263 180 
53 255 173 
64 247 

o 
26 289 
52 280 
67 267 175 

"+---------
o 502 285 

22 339 225 
49 330 217 
64 315 208 
76 301 198 

o 540 
20 377 249 

367 241 
351 
337 217 

206 

336 
280 

45 421 273 
59 405 261 
70 389 249 
80 374 237 
104 346 219 

15 497 314 
43 487 308 
56 471 298 
66 455 288 
76 440 278 
99 4]0 259 

o 400 
13 566 375 
40 557 369 
53 542 361 
62 528 353 
71 513 
92 
147 

98 

o 
33 
62 
81 

58 
77 
90 
102 
131 

22 
55 
73 
85 
97 
123 

o 
18 
52 
68 
80 
90 

For SI units: I inch 111111, 1 foot = 304.8 111m, 1000 British lhenllal units per hour 0.293 kW, J square inch 0,000645 
:. 'lA: Not applicable. 

7 

NAT 

11 
205 

320 
247 
237 
227 

345 
402 273 

445 
429 

776 

263 

531 346 
519 337 
499 321 
481 308 
464 295 

613 
600 
580 
560 
542 
507 

932 
715 
702 
681 
662 
642 
605 

997 
831 510 
820 504 
801 
782 
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TABLE 510.1.2(1) 
TYPE B DOUBLE-WALL GAS VENT [NFPA 54: TABLE 13.1(a)] (continued) 

NUMBER OF APPLIANCES: SINGLE 

APPLIANCE TYPE: CATEGORY I 

8 9 

VENT DIAMETER - D (inch) 

10 12 14 

APPLIANCE INPUT RATING IN THOUSANDS OF BTU PER HOUR 
.... ~~~-•..•• --c.~-~-.. ~ ... -~~. 

HEIGHT LATERAL FAN NAT FAN NAT FAN 
H L 

(feet) (feet) Min Max Max Min Max Max Min Max 

8 

[0 

20 

30 

50 

2 
4 
6 

o 
2 
5 
8 

o 
2 

5 
10 
15 

o 
2 
5 
10 
15 
20 

o 
2 
5 
10 
IS 
20 
30 

o 
2 
5 
10 
15 
20 
30 

o 
2 
5 
10 
15 
20 
30 
50 

50 

99 

o 
48 
81 
104 

o 
45 
76 
99 
115 

o 
41 
73 
95 
III 
125 

o 

69 
91 
105 
1I9 
149 

26 
65 
86 
100 
113 
141 

o 
21 
60 
80 
93 
105 
131 
197 

5 
483 322 
473 313 
463 303 

847 450 
533 355 
522 346 
504 330 

970 
633 414 
620 403 
600 386 
580 373 

057 575 
711 470 
697 460 
675 443 
654 427 
634 410 

1173 
826 535 
811 524 
788 507 
765 490 
743 473 
702 444 

I 708 
975 
960 
935 

1118 679 
1095 666 
1073 653 
1029 627 
944 575 

370 
o 

75 
93 362 
110 

o 
60 
99 
117 596 

o 1096 
57 
95 
122 

o 
53 
90 
116 
134 

o 
50 
86 
[ 12 
129 
145 

o 
42 
82 
107 
124 
[39 
171 

o 
33 
77 
101 
117 
131 
161 

o 
25 
71 
94 
109 
122 
149 
217 

684 
671 
651 

1263 
815 544 63 

529 105 
507 135 
491 155 

752 0 
917 612 59 
902 599 101 
877 576 130 
853 557 150 
830 537 [67 

1548 0 
1072 700 54 
1055 688 96 
1028 668 125 
1002 648 [43 
977 628 160 
929 594 195 

1730 952 0 
1276 813 41 
1259 798 90 
1230 773 118 
1203 747 136 
1176 722 lSI 
1125 670 183 

1908 1040 0 
1536 935 30 
1519 926 82 
1492 910 108 
1465 895 126 
1438 880 141 
1387 849 170 
1288 787 241 

1121 
675 

1003 
977 
953 

1756 
1150 
1133 
1105 

1351 
1332 
1301 
1272 
1243 
1189 

1620 
1600 
1567 
1536 
1505 
1446 

2491 
1975 
1955 
1923 
1892 
1861 
1802 
1688 

675 
660 
635 
610 

930 0 
755 81 
738 135 
710 172 

195 
217 

o 
74 
127 
164 

807 187 
784 207 
745 246 

o 
1010 66 
996 118 
972 154 
948 177 
924 195 
876 232 

1310 0 
1170 44 
1159 107 
1142 142 
1124 163 
1107 181 
1071 215 
1000 292 

FAN 

Min Max 

o 2267 
650 
640 
630 

138 1346 
191 1338 
219 1330 

970 o 2571 
1124 745 130 1543 
1110 733 199 1528 
1097 720 231 1514 

2036 o 2825 
1244 124 
1229 192 
1204 238 

o 
985 114 
967 182 
936 227 
905 257 

1350 0 
1694 1100 107 
1674 1079 174 
1641 1045 220 
1609 1018 248 
]578 990 273 

3004 0 
2004 98 
1981 164 
1944 209 
1908 237 
1873 
1807 1130 

3441 
2431 1513 86 
2406 1495 151 
2366 1466 1 96 
2327 1437 222 
2288 1408 244 
2214 1349 287 

3925 0 
3027 72 
3(X)2 136 
2961 180 
2920 206 
2880 1719 226 
2803 1663 265 

350 

1713 

1327 
1289 

1976 1250 

3701 1900 
2343 1520 
2320 1498 
2282 1460 
2245 1425 
2210 1390 

4252 
2786 
2759 
2716 
2674 
2633 
2555 

4934 
3409 
3380 
3332 
3285 2026 
3239 ]987 
3150 1910 

5729 
4313 2550 
4282 2531 
4231 2500 
4182 2469 
4133 2438 
4037 2375 
3856 2250 

ror S( units: I inch = 25.4 1l1111, I foot 304.8 mm, (000 British thermal unit~ per hour 0.293 kW. I square inch 0.000645 111 2 
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WATER HEATERS 

TABLE 510.1.2(1) 
TYPE B DOUBLE-WALL GAS VENT [NFPA 54: TABLE 13.1(a)] (continued) 

16 18 

NUMBER OF APPLIANCES: SINGLE 

APPLIANCE TYPE: CATEGORY I 

APPLIANCE VENT CONNECTION: CONNECTED DIRECTLY TO VENT 

VENT DIAMETER - D (inch) 

20 22 

APPLIANCE INPUT RATING IN THOUSANDS OF BTU PER HOUR 

24 

HEIGHT LATERAL FAN NAT FAN NAT FAN NAT FAN NAT FAN NAT 
H L 

(feet) (feet) Min Max Max Min Max Max Min Max Max Min Max Max Min Max 11/1 ax 

6 

8 

10 

15 

20 

30 

50 

100 

o 
2 

4 
6 
o 
2 
5 
8 

o 
2 
5 
10 

o 
2 
5 
10 
15 

o 
2 
5 
10 
15 
20 

o 
2 
5 
10 
15 
20 
30 

o 
2 
5 
10 
15 
20 
30 

o 
2 
5 
10 
15 
20 
30 
50 

o 
178 
242 
276 

o 
168 
251 
289 

o 
161 
243 
298 

o 
147 
229 
283 
318 

o 
139 
219 
273 
306 
335 

o 
127 
206 
259 
292 
319 
369 

o 
113 
191 
243 
274 
300 
347 

o 
95 
172 
223 
252 
277 
319 
415 

2983 1530 
1769 1170 
1761 1160 
1753 1150 

3399 1740 
2030 1340 
2013 1330 
2000 ]320 

3742 1925 
2256 1480 
2238 1461 
2209 1430 

4423 2270 
2719 1770 
2696 1748 
2659 1712 
2623 1675 

4948 2520 
3097 2000 
3071 ] 978 
3029 1940 
2988 1910 
2948 1880 

5725 2920 
3696 2380 
3666 2350 
3617 2300 
3570 2250 
3523 2200 
3433 2130 

6711 3440 
4554 2840 
4520 2813 
4464 2767 
4409 
4356 
4253 

7914 
5834 3500 
5797 3475 
5737 3434 
5678 3392 
56] 9 3351 
5505 3267 
5289 3100 

o 
225 
300 
341 

o 
212 
311 
354 

o 
202 
300 
364 

o 
186 
283 
346 
385 

o 
175 
270 
334 
372 
404 

o 
159 
252 
316 
354 
384 
440 

o 
141 
234 
295 
330 
361 
412 

o 
120 
208 
268 
304 
330 
378 
486 

3802 1960 0 4721 2430 0 2950 0 6853 3520 
2250 1480 296 2782 1850 2220 426 4030 2670 
2242 1475 390 2774 1835 2215 555 4023 2660 
2235 1470 437 2767 1820 618 4017 2650 

._ ... + ....... _ ....... . 
4333 2220 0 5387 2750 0 7838 4010 
2584 1700 278 3196 2110 336 3882 2560 401 4634 3050 
2563 1685 398 3180 2090 476 3863 2545 562 4612 3040 
2552 1670 450 3163 2070 537 3850 2530 630 4602 3030 

4782 2450 0 5955 3050 0 7254 3710 0 8682 4450 
2868 1890 264 3556 2340 319 4322 2840 378 5153 3390 
2849 1871 382 3536 2318 458 4301 2818 540 5132 3371 
2818 1 ~40 459 3504 2280 546 4268 2780 641 5099 3340 

5678 2900 0 7099 3620 0 8665 4410 0 10393 5300 
3467 2260 239 4304 2800 290 5232 3410 346 6251 4080 
3442 2235! 4278 2777 426 5204 3385 50 I 6222 4057 
3402 2193 4234 2739 510 5159 3343 599 6175 4019 
3363 4192 2700 564 5115 3300 665 6129 3980 

6376 7988 4060 0 9785 4980 0 11 753 6000 
3955 4916 3200 269 5983 3910 321 7154 4700 
3926 4885 3] 74 403 5950 3880 475 7119 4662 
3880 4835 3130 489 5896 3830 573 7063 4600 
3835 4786 3090 541 5844 3795 631 7007 4575 
3791 4737 3050 585 5792 3760 689 6953 4550 

7420 3770 0 9341 4750 0 11 483 5850 0 13 848 7060 
4734 3050 199 5900 3810 241 7]94 4650 285 8617 5600 
4701 3020 312 5863 3783 373 7155 4622 439 8574 5552 
4647 2970 386 5803 3739 456 7090 4574 535 8505 5471 
4594 2920 431 5744 3695 507 7026 4527 590 8437 5391 
4542 2870 467 5686 3650 548 6964 4480 639 8370 5310 
4442 2785 540 5574 3565 635 4375 739 5225 

!- ---- .... ~~-~-~-----+------ ....... . 
8774 4460 0 11 129 5635 0 
5864 3670 171 7339 4630 251 6860 
5826 3639 283 7295 4597 336 8933 5654 394 10737 6818 
5763 3585 355 7224 4542 419 8855 5585 491 10652 6749 
570] 3534 396 7155 4511 465 8779 5546 542 10570 6710 
5641 3481 433 7086 4479 506 8704 5506 586 10488 6670 
5523 3431 494 6953 4421 577 8557 5444 672 10328 6603 

··'"t----··-··-·------------·-----f-~----c--·-

10485 5300 0 ] 3 454 6700 0 J 6 817 8600 0 20578 10300 
7591 4600 138 9577 5800 169 11 803 7200 204 14264 8800 
7548 4566 245 9528 5769 293 ] 1 748 7162 341 14204 8756 
7478 4509 318 9447 5717 374 11658 7100 436 14 105 8683 
7409 4451 358 9367 5665 418 11 569 7037 487 14007 8610 
7341 4394 387 9289 5613 452 11482 6975 523 13910 8537 
7209 4279 446 9136 5509 514 ]] 310 6850 592 13 720 8391 
6956 4050 572 8841 5300 659 10979 6600 752 13 354 8100 

For SI units: I inch = 25.4 111111. 1 root = 304.8111111. 1000 British therll1alunits per hour = 0.293 kW. 1 square inch = 0.000645 1112 
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WATER HEATERS 

TABLE 510.1.2(2) 
TYPE B DOUBLE-WALL GAS VENT [NFPA 54: TABLE 13.1(b)]* 

8 

10 

15 

20 

50 

3 

NUMBER OF APPLIANCES: SINGLE 

APPLIANCE TYPE: CATEGORY I 

APPLIANCE VENT CONNECTION: SINGLE-WALL METAL CONNECTOR 

VENT DIAMETER - D (inch) 

456 

APPLIANCE INPUT RATING IN THOUSANDS OF BTU PER HOUR 
""""~1" """-"~"""'-"~'"'""" 

7 

LATERAL FAN NAT FAN NAT FAN NAT FAN FAN NAT 
L 

(feet) Min Max Max Min Max Max Min Max Max Min Max Min Max Max 

o 
2 
4 
6 

o 
2 
5 
8 

o 
2 
5 
10 

o 
2 
5 
10 
15 

o 
2 

10 
15 
20 
30 

o 
2 
5 
10 
15 
20 
30 

o 
2 
5 
10 
15 
20 

38 
39 
NA 
NA 

37 
39 
NA 
NA 

37 
39 
52 
NA 

77 
51 
NA 
NA 

56 
NA 
NA 

87 
61 
56 
NA 

45 
36 
33 
31 

33 

41 
39 
34 

59 151 
60 96 
74 92 
83 89 

164 
108 

77 102 
90 95 

85 
66 
63 
60 

93 
75 
69 

""~~~-"' .. ~" ~ .. ~" .,.~ 
57 , 174 
59 117 
76 111 
97 100 

99 
80 
76 
68 

85 249 
85 156 
102 152 
114 147 

83 273 
83 176 
107 168 
122 161 

293 
82 193 
105 185 
[32 171 

36 93 57 56 190 111 
38 69 47 57 136 93 80 225 
51 63 44 75 128 86 102 216 
NA NA 39 95 I 16 79 128 201 
NA NA NA NA NA 72 158 186 

35 54 200 ] 18 78 346 
37 56 148 99 78 248 
50 68 47 73 140 94 100 239 

NA 41 93 129 86 125 223 
NA NA NA NA 80 155 208 
NA NA NA NA NA 186 192 

126 373 
123 231 
146 225 

165 
159 
187 

140 
104 
102 
99 163 220 148 207 

123 412 161 
119 
114 
107 

121 261 179 155 

165 
128 
122 
112 

151 252 
175 243 

120 444 
119 287 
148 277 
188 261 

171 193 
163 223 

254 158 
194 153 
186 190 
171 237 

186 499 283 
149 337 224 
140 326 217 
131 308 203 
124 290 192 

201 537 306 
165 375 248 
158 363 239 
146 344 224 
136 325 210 
126 306 196 

522 284 
320 213 
313 208 
307 203 

580 19 
363 246 
352 235 
342 225 

63 53 211 127 76 372 219 584 144 849 
80 56 55 

49 74 52 72 
NA NA NA 91 
NA NA NA 
NA NA NA 
NA NA NA 

99 66 
36 84 61 
48 80 NA 
NA NA NA 
NA NA NA 
NA NA NA 
KA NA NA 

NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

49 
51 
67 
85 
132 
NA 
NA 
NA 

164 III 76 281 183 109 429 610 392 
157 J06 98 271 173 136 417 595 382 
144 98 122 255 168 171 397 570 367 
131 NA 151 239 157 208 377 547 349 
NA NA 18l 223 NA 246 357 524 333 

NA NA NA NA 477 305 

73 629 515 
73 318 205 495 133 443 
94 308 198 131 482 164 435 

NA 118 292 186 292 203 420 
148 NA 145 275 174 280 244 405 
NA NA 176 257 NA 267 285 389 
NA NA NA NA NA NA 373 573 NA 

21 69 403 NA 131 991 555 
192 NA 70 351 NA 98 563 373 125 R28 508 
186 NA 90 342 NA 125 551 366 156 813 501 
175 NA 113 324 NA 153 532 354 191 789 486 
162 NA 138 310 NA 188 5JI 343 230 764 473 
NA NA 168 295 NA 224 487 NA 270 739 458 
NA NA 231 264 NA 30 I 448 NA 355 685 NA 
NA NA NA NA NA NA NA NA 540 584 NA 

For SI units: I inch 25.4 111m, 1 foot = 304.8 111m. 1000 British thermal units per hOllr = 0.293 kW, I square inch = 0.000645 1112 
NA: Not applicable. 
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WATER HEATERS 

TABLE 510.1.2(2) 
TYPE B DOUBLE-WALL GAS VENT [NFPA 54: TABLE 13.1(b)] (continued)* 

HEIGHT 
H 

(feet) 

6 

8 

10 

15 

20 

50 

100 

LATERAL 
L 

(feet) 

o 
2 
4 
6 

o 
2 
5 
8 

o 
2 
5 
10 

o 
2 

5 
10 
15 

o 
2 
5 
10 
15 
20 

o 
2 
5 
10 
15 

20 
30 

o 
2 
5 
10 
15 

20 

30 

o 
2 
5 
10 
15 
20 
30 
50 

NUMBER OF APPLIANCES: SINGLE 

APPLIANCE TYPE: CATEGORY I 

APPLIANCE VENT CONNECTION: SINGLE-WALL METAL CONNECTOR 

VENT DIAMETER - D (inch) 
..............••.......•.•................•... • •.....•.•.••...............................................................•............ 

8 9 10 

APPLIANCE INPUT RATING IN THOUSANDS OF BTU PER HOUR 

FAN NAT FAN 

Min Min Max 

211 267 894 
201 423 284 251 541 
237 416 277 295 533 

263 409 271 327 526 

206 777 414 258 1002 

NAT 

Max 

469 
368 
360 
352 

FAN 

Min Max 

371 
347 
409 
449 

1118 
673 
664 

656 

197 482 321 246 617 417 339 

245 470 311 305 604 404 418 754 
280 458 300 344 59 1 392 470 740 

... 1 .. 

2 
....... 

0 
....... 

2 
............................. 

8
.·····4······4········· -······-4-·49 253 1093 584 351 1373 

193 531 354 242 68] 456 332 849 
241 518 344 299 667 443 409 834 
296 497 325 363 643 423 492 808 

.. +- ............. --~---.. -.. -.-. 
195 966 523 244 1259 6::':1 336 ]591 

NAT 

Max 

569 
453 
443 

433 

513 
500 
486 

71 
559 
544 
520 

187 631 413 232 812 543 319 1015 673 
231 616 400 287 795 526 392 997 657 
284 592 381 768 501 470 966 628 
334 568 742 484 540 937 601 

................................... ..•.••.•. . • •. . • • • - -, . . . .................. , ................................. - ..... . .•. •• -... ......... .. . f---.······································--·. - ······ . ... . 

190 1053 1379 750 326 1751 927 
182 708 468 914 611 309 1146 754 

224 692 457 279 896 596 381 ]126 734 
277 666 437 339 866 570 457 1092 702 
325 640 419 393 838 549 526 1060 677 
374 616 400 448 810 526 592 1028 651 

184 1168 229 1542 ~52 312 1971 

175 823 533 219 1069 698 296 1346 
215 806 521 269 1049 6~4 366 1324 
265 777 501 327 1017 662 440 1287 
312 750 481 379 985 638 507 1251 

360 723 461 433 955 615 570 1216 
461 670 426 541 895 574 704 1147 

176 1292 1724 948 295 2223 
168 971 613 209 1273 811 280 1615 
204 953 602 257 1252 795 347 1591 
253 923 583 313 1217 765 418 1551 
299 894 562 363 1183 736 481 1512 

345 866 543 415 1150 708 544 1473 
442 809 502 521 1086 649 674 1399 

166 1404 207 1900 273 2479 
158 1152 698 196 1532 933 259 1970 
194 1134 688 240 1511 921 322 1945 

238 1104 672 293 1477 902 389 1905 

281 1075 656 342 1443 884 447 1865 
325 1046 639 391 IA 10 864 507 1825 
418 988 NA 491 1343 824 1747 
617 866 NA 711 1205 NA 1591 

821 
794 

768 
720 

1189 
1007 
991 
963 
934 

906 
848 

1168 

1153 

1133 
1110 
1087 
1041 
NA 

12 

FAN 

Min Max 

537 1639 
498 979 
584 971 
638 962 

486 1120 
598 1104 
665 1089 

507 2031 
475 1242 
584 1224 
688 1194 

488 2374 
457 1491 
562 1469 

664 1433 
750 1399 

473 2631 

443 1689 

547 1665 
646 1626 
730 1587 
808 1550 

454 2996 

424 1999 
524 1971 

620 1927 
702 1884 
780 1841 
937 1759 

428 3432 
401 2426 

496 2396 
589 2347 
668 2299 

741 2251 
892 2159 

395 3912 
371 3021 

460 2990 
547 2938 

618 2888 
690 2838 
834 2739 
1138 2547 

For Sf units: finch = 25.4 mill, 1 foot = 304.8 mm, 1000 British thermal units per hour = 0.293 kW, 1 square inch = 0.000645 m2 

NA: Not applicable. 

NAT 

Max 

849 
648 
638 
627 

743 
730 
715 

1057 
848 

825 
788 

1098 
1074 
1037 
1005 
973 

1308 
1283 

1243 
1205 
1166 
1101 

181 
1509 
1490 
1455 
1421 

1387 
1318 

2042 
1817 

1796 

1763 
1730 
1696 
]627 

1489 
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WATER HEATERS 

TABLE 510.1.2(3) 
MASONRY CHIMNEY [NFPA 54: TABLE 13.1(c)]* 

NUMBER OF APPLIANCES: SINGLE 

APPLIANCE TYPE: CATEGORY I 

APPLIANCE VENT CONNECTION: TYPE B DOUBLE-WALL CONNECTOR 

TYPE B DOUBLE·WALL CONNECTOR DIAMETER - D (inch) 
TO BE USED WITH CHIMNEY AREAS WITHIN THE SIZE LIMITS AT BOTTOM 

3 4 6 

APPLIANCE INPUT RATING IN THOUSANDS OF BTU PER HOUR 

FAN NAT FAN NAT FAN NAT FAN NAT FAN 

Min Max Max Min Max Max Min Max Max Min 

NA NA NA NA 86 NA 
NA NA 49 NA 82 NA 

8 NA 29 NA NA 55 NA 93 NA 
NA 26 NA NA 52 NA 88 NA 

NA NA 24 NA NA 48 NA NA 83 NA 

10 NA NA 3] I NA NA 61 NA NA ]03 NA 
NA NA 28 NA NA 57 NA NA 96 NA 

10 NA NA 25 NA NA 50 NA NA 87 NA NA 191 

15 2 NA NA 35 i NA NA 67 NA 114 53 475 250 
5 NA NA 35 NA NA 62 NA 107 NA NA 231 

NA NA 28 NA NA NA NA NA NA 
NA NA NA NA NA NA NA 
NA NA NA NA NA 522 
NA NA 36 NA NA NA NA 503 
NA NA NA NA NA NA NA 

15 NA NA NA NA NA NA NA 
20 NA NA NA NA NA NA NA 

30 2 NA NA NA NA NA 58] 
5 NA NA NA NA NA NA 
10 NA NA NA NA NA NA 

NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA 
NA NA NA NA NA NA NA 151 

10 NA NA NA NA NA NA NA 138 NA 
15 NA NA NA NA NA NA NA NA 127 NA NA NA 
20 NA NA NA NA NA NA NA NA NA NA 185 NA NA 
30 NA NA NA NA NA NA NA NA NA NA NA NA NA 

Minimum 
internal area of 

12 19 28 38 50 chimney 
(square inches) 

Maximum 
internal area of 

Seven times listed appliance categorized vent flue collar area, or draft hood outlet 
chimney 

(square inches) 

For SI units: I inch = 25.4 mm. I foot 304.8111111, 1000 British thermal units per hour = 0.293 k\V, I square inch = 0.0006451112 
NA: Not applicable. 
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WATER HEATERS 

TABLE 510.1.2(3) 
MASONRY CHIMNEY [NFPA 54: TABLE 13.1(c)] (continued)* 

HEIGHT 
H 

(feet) 

6 

8 

LATERAL 
L 

(feet) 

2 
5 
2 
5 
8 

2 
5 
10 

5 
10 
15 

......... --............. . + .......... ...... . 
20 2 

5 
10 
15 
20 

30 2 
5 
to 
15 
20 
30 

5 
10 
15 
20 
30 

Minimum 
internal area of 

chimney 
(square inches) 

NA 
68 
NA 
NA 
64 
99 
126 

122 
NA 
NA 
57 
90 
115 
NA 
NA 
NA 
51 
83 
NA 
NA 
NA 
NA 

TYPE B DOUBLE-WALL CONNECTOR DIAMETER - D (inch) 
TO BE USED WITH CHIMNEY AREAS WITHIN THE SIZE LIMITS AT BOTTOM 

8 9 10 

APPLIANCE INPUT RATING IN THOUSANDS OF BTU PER HOUR 
·················-·-,~,·~~·~ -·r ··· ·····-· ·-·-········ 

~N ~N 

Min Max 

155 610 
77 779 
118 759 
148 727 

143 
165 

NA 186 750 
762 68 985 
741 106 962 
709 135 927 

156 
176 

249 1035 
72 1413 
116 1387 
147 1347 

222 
246 
295 

63 78 95 

12 

2006 
1961 
1916 
1832 

132 

Maximum 
internal area of 

chimney 
(squarc inches) 

Seven times the listed appliance categorized vent area, llue collar area, or draft hood outlet areas. 

For SI units: J inch = 25.4 mm, I foot = 304.8 mm,1 000 British thcrmal units per hour = 0.293 kW, 1 square inch = 0.000645 1))2 

'" NA: Not applicablc. 
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WATER HEATERS 

TABLE 510.1.2(4) 
MASONRY CHIMNEY [NFPA 54: TABLE 13.1(d)]* 

3 

NUMBER OF APPLIANCES: SINGLE 

APPLIANCE TYPE: CATEGORY I 

APPLIANCE VENT CONNECTION: SINGLE-WALL METAL CONNECTOR 

SINGLE-WALL METAL CONNECTOR DIAMETER - D (inch) 
TO BE USED WITH CHIMNEY AREAS WITHIN THE SIZE LIMITS AT BOTTOM 

4 5 6 

APPLIANCE INPUT RATING IN THOUSANDS OF BTU PER HOUR 

7 

HEIGHT LATERAL FAN NAT FAN NAT FAN NAT FAN NAT FAN NAT 
H L 

(feet) (feet) Min Max Max Min Max Max Min Max Max Min Max Max Min Max Max 

6 

8 

10 

15 

20 

30 

50 

2 
5 

2 
5 
8 

2 
5 
10 

2 
5 
10 
15 

2 
5 
to 
15 
20 

2 
5 
10 
15 
20 
30 

2 
5 
10 
15 
20 
30 

Minimum 
internal area of 

chimney 
(square inches) 

Maximum 
internal area of 

chimney 
(sq uare inches) 

NA NA 28 NA NA 
NA NA 25 NA NA 

NA NA 29 NA NA 
NA NA 26 NA NA 
NA NA 23 NA NA 

NA NA 31 NA NA 
NA NA 28 NA NA 
NA NA 24 NA NA 

NA NA 35 NA NA 
NA NA 32 NA NA 
NA NA 27 NA NA 
NA NA NA NA NA 

NA NA 38 NA NA 
NA NA 35 NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

NA NA 41 NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

12 19 

52 
48 

55 
51 
47 

61 
56 
49 

67 
61 
54 
46 

73 
67 

NA NA 
NA NA 

NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 

59 NA NA 
NA 
NA 

NA NA 
NA NA 

81 NA 
75 NA 
66 NA 

NA 
NA 
NA 

86 
81 

93 
87 
82 

102 
95 

NA NA NA lOS 
NA NA NA 88 
NA NA NA NA 

91 NA NA 160 

NA NA 130 
NA NA 116 

NA NA 145 
NA NA 133 
NA NA 126 

NA NA 161 
NA NA 147 
NA NA 137 

NA NA 178 
NA NA 163 
NA NA lSI 
NA NA 138 

NA NA 200 
NA NA 183 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 170 
NA 156 
NA 144 

NA 215 
NA 196 
NA 182 
NA 168 
NA 155 
NA NA 

NA 250 

NA NA 180 
NA NA 164 

NA NA 197 
NA NA 182 
NA NA 174 

NA NA 220 
NA NA 203 
NA NA 189 

166 473 
NA NA 230 
NA NA 214 
NA NA 198 

163 520 273 
NA NA 252 
NA NA 
NA NA 
NA NA 

158 I 578 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 

235 
217 
202 

302 
279 
260 
240 
223 
182 

350 
NA NA NA 149 NA NA 228 NA NA 321 
NA NA NA J36 NA NA 212 NA NA 301 
NA NA NA 124 NA NA 195 NA NA 278 
NA NA NA NA NA NA 180 NA NA 258 
NA NA NA NA NA NA NA NA NA NA 

28 38 50 

Seven times the listed appliance categorized vent area, Ilue collar area, or draft hood outlet areas. 

For SI units: I inch = 25.4 1n111, I fool = 304.R 111111, 1000 British thermal units per hour = 0.293 kW, 1 square inch = 0.000645111" 

NA: Not applicable. 
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WATER HEATERS 

TABLE 510.1.2(4) 
MASONRY CHIMNEY [NFPA54: TABLE 13.1(d)] (continued)* 

NUMBER OF APPLIANCES: SINGLE 

APPLIANCE TYPE: CATEGORY I 

APPLIANCE VENT CONNECTION: SINGLE-WALL METAL CONNECTOR 

SINGLE-WALL METAL CONNECTOR DIAMETER D(inch) 
TO BE USED WITH CHIMNEY AREAS WITHIN THE SIZE LIMITS AT BOTTOM 

8 9 10 12 

APPLIANCE INPUT RATING IN THOUSANDS OF BTU PER HOUR 

HEIGHT LATERAL NAT FAN NAT FAN NAT 
H L 

(feet) (feet) Min Max Max Max 

2 NA NA NA 580 
5 NA NA NA NA 

8 2 NA NA 1021 
5 NA NA 246 NA NA 1003 638 
8 NA NA 237 NA NA 317 NA NA 985 621 
2 216 271 654 373 808 536 1142 
5 NA 276 334 635 364 789 657 1121 7JO 
10 NA NA 261 NA 345 771 1088 665 

15 2 211 61] 520 1373 
5 261 591 312 325 755 414 942 531 1348 
10 NA NA 294 392 722 392 1309 
15 NA NA 278 1272 

206 374 1544 
5 255 655 348 1518 930 
10 312 622 330 806 437 517 1016 562 733 1475 875 
15 NA NA 311 442 773 414 591 979 539 1434 835 
20 NA NA 292 NA NA 392 663 944 510 911 1394 

30 2 200 759 420 249 340 1237 489 1789 
5 245 737 391 306 958 417 1210 680 600 1760 
10 300 703 370 370 920 500 1168 644 708 1713 
15 NA NA 349 428 884 471 572 1128 615 798 1668 
20 NA NA 327 NA 445 643 1089 585 883 1624 
30 NA NA 281 NA 408 NA NA 544 1055 1539 

50 2 191 837 475 1103 323 1408 463 
5 NA NA 442 1078 398 1381 770 571 1220 
10 NA NA 420 1038 447 1337 728 674 1140 
15 NA NA 395 NA NA 546 1294 695 761 1945 1090 
20 NA NA 370 NA NA 504 616 1251 660 844 1898 1040 
30 NA NA 318 NA ~A 458 NA NA 610 1009 1805 970 

Minimum 
internal area of 

63 78 95 132 
chimney 

inches) 

Maximum 
internal area of 

Seven times the listed categorized vent area, flue colJar area. or draft hood outlet areas. 
chimney 

(square inches) 

For S[ units: I inch 25.4 111m, 1 foot = 304.8 mm. 1000 British thermal units per hour 0.293 kW, 1 square inch 0.0006451112 

NA: Not applicable. 
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WATER HEATERS 

TABLE 510.1.2(5) 
SINGLE-WALL METAL PIPE OR TYPE B ASBESTOS-CEMENT VENT [NFPA 54: TABLE 13.1 (e)]* 

NUMBER OF APPLIANCES: SINGLE 

APPLIANCE TYPE: DRAFT HOOD-EQUIPPED 

APPLIANCE VENT CONNECTION: CONNECTED DIRECTLY TO PIPE OR VENT 

DIAMETER D(inch) 
TO BE USED WITH CHIMNEY AREAS WITHIN THE SIZE LIMITS AT BOTTOM 

3 4 8 10 12 
HEIGHT APPLIANCE INPUT RATING IN THOUSANDS OF BTU PER HOUR 

H 
(feet) MAXIMUM APPLIANCE INPUT RATING IN THOUSANDS OF BTU PER HOUR 

L_ 

6 39 70 116 170 232 312 750 
31 55 94 141 194 260 415 620 

5 51 88 128 177 242 390 600 

8 1 185 252 340 815 
2 32 61 J02 154 210 284 451 680 
5 29 56 141 194 264 430 648 
10 24 49 131 180 250 406 625 

10 0 45 84 202 279 372 606 91 
2 35 67 III 168 233 11 505 760 
5 32 61 104 153 215 289 480 724 
10 27 54 94 143 200 274 455 700 
15 NA 46 84 130 186 258 432 666 

15 0 91 151 ),Y' ~~-) 312 420 684 1040 
2 39 72 122 186 260 350 570 865 
5 35 67 110 170 240 325 540 825 
10 30 58 103 158 223 308 514 795 
15 NA 50 93 144 207 291 488 760 
20 NA NA 82 132 195 273 466 726 

20 0 53 163 252 342 470 770 1190 
2 42 136 210 286 392 641 990 
5 38 123 192 264 364 610 945 
10 32 178 246 345 571 910 
15 NA 163 228 326 550 870 
20 NA 149 214 306 525 832 

30 56 183 529 878 1370 
2 44 J48 230 320 441 730 1140 
5 NA 137 210 296 410 694 1080 
JO NA 68 125 196 274 388 656 1050 
15 NA 113 177 258 366 625 1000 
20 NA 99 163 240 344 596 960 
30 NA NA NA 192 295 540 890 
0 1 210 31 443 590 980 1550 
2 NA 95 171 260 370 492 820 1290 
5 NA NA 159 234 342 474 780 1230 
lO NA NA J46 221 318 456 730 1190 
15 NA NA NA 200 292 407 705 1130 
20 NA NA "JA 185 276 384 670 1080 
30 NA NA NA NA 222 330 605 1010 

For SI units: 1 inch 25.4 111m, 1 foot = 304.8 mm, 1000 British thermal units per hour 0.293 k\V, 1 square ineh = 0.0006451112 
NA: Not applicable. 
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WATER HEATERS 

TABLE 510.1.2(6) 
EXTERIOR MASONRY CHIMNEY [NFPA 54-12: TABLE 13.1(f)]1, 2 

NUMBER OF APPLIANCES: 

APPLIANCE VENT CONNECTION: B DOUBLE-WALL CONNECTOR 

MINIMUM ALLOWABLE INPUT RATING OF SPACE-HEATING APPLIANCE IN THOUSANDS OF BTU PER HOUR 

INTERNAL AREA OF CHIMNEY (square inches) 
H 

(feet) 12 19 28 38 50 63 

Local 99% winter design temperature: 37°F or greater 

6 0 0 0 0 0 0 0 0 
8 0 0 0 0 0 0 0 0 
10 0 0 0 0 0 0 0 0 
15 NA 0 0 0 0 0 0 0 
20 NA NA 123 190 249 184 0 0 
30 NA NA NA NA NA 393 334 0 
50 NA NA NA NA NA NA NA 579 

Local 99% winter design temperature: 27°F to 36°F 

6 0 0 116 ]56 266 

8 0 0 82 127 167 187 263 
10 0 51 97 141 183 201 225 265 

15 NA NA NA NA 233 253 274 305 
20 NA NA NA NA NA 307 330 362 
30 NA NA NA NA NA 419 445 485 

50 NA NA NA NA NA NA NA 763 

Local 99% winter design temperature: 17°F to 26°F 

6 NA NA NA 
8 NA NA NA NA 197 264 352 

10 NA NA NA NA 214 278 358 

15 NA NA NA NA NA 331 398 
20 NA NA NA NA NA 352 387 457 

30 NA NA NA NA NA NA 507 581 
50 NA NA NA NA NA NA NA NA 

Local 99% winter design temperature: 5°F to 16°F 

NA NA l'lA NA NA NA 
NA NA NA NA NA NA 312 

10 NA NA NA NA NA 289 331 

15 NA NA NA NA NA NA 393 485 

20 NA NA NA NA NA NA 450 547 

30 NA NA NA NA NA NA NA 682 

50 NA NA NA NA NA NA NA 972 

Local 99% winter design temperature: -10°F to 4°F 

6 NA NA NA NA NA NA NA 

8 NA NA NA NA NA NA NA 

10 NA NA NA NA NA NA NA 

15 NA NA NA NA NA NA NA 586 

20 NA NA NA NA NA NA NA 650 

30 NA NA NA NA NA NA NA 805 

50 
NA NA NA NA NA NA NA 1003 

winter temperature: -11 or lower 
Not recommended for any vent configurations 

For SI units: I inch 25.4 III 111 , I foot = 304.8111111, 1000 British lherl11alunits per hour = 0.293 kW, I square inch = 0,(1006451112, °C = COF-32)/1.8 
Notes: 
I See Figure 510.12(6) for map showing local 99 percent winter design temperatures in the United States. 

NA: Not applicable. 
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WATER HEATERS 

TABLE 510.2(1) 
TYPE B DOUBLE-WALL VENT [NFPA 54: TABLE 13.2(a)]* 

8 

15 

2 
3 

1 
2 
3 

2 
3 

2 
3 

NAT 

Max 

26 
23 41 31 
24 44 35 

22 40 27 
23 44 32 
24 47 36 

22 43 28 
23 47 33 
24 50 37 

21 50 30 
22 53 35 
24 55 40 

NUMBER OF APPLIANCES: TWO OR MORE 

APPLIANCE TYPE: CATEGORY I 

APPLIANCE VENT CONNECTION: TYPE B DOUBLE-WALL CONNECTOR 

VENT CONNECTOR CAPACITY 

TYPE B DOUBLE-WALL VENT AND CONNECTOR DIAMETER - 0 (inch) 

456 7 

APPLIANCE INPUT RATING LIMITS IN THOUSANDS OF BTU PER HOUR 

FAN NAT FAN NAT NAT 

Max Max Min Max Min Max Max 

35 66 
37 75 
38 81 

35 72 
36 80 
37 87 

34 78 
36 86 
37 92 

33 89 
35 96 
36 102 

46 
55 
62 

46 72 58 225 
48 121 86 60 124 79 253 
49 132 96 62 199 139 82 275 

142 
168 
189 

48 49 114 64 176 109 84 243 148 
57 5] 128 90 66 195 129 86 269 
64 53 139 10] 67 210 145 88 290 

-+-------1- - - -------" - --~+ .................. -.... , ..................................... _ .. _._c~_"_~,~! ................................................ --~----

50 49 123 78 65 189 113 89 257 
59 51 136 93 67 206 134 91 282 182 
67 52 146 104 69 220 150 94 303 205 

63 
71 

.....• • •.•.•• c •.••. _" •••. _._ .. _ .. , .• ,.". 

47 142 83 64 220 120 88 298 163 
49 153 99 66 235 142 91 320 193 
51 163 III 68 248 160 93 339 218 

-- -I - -- ----1------+ 
20 21 54 31 33 99 46 157 87 62 246 125 86 334 171 

2 
3 

22 57 37 34 105 66 
74 

48 167 104 64 259 149 354 202 
23 60 42 35 110 50 176 116 66 271 168 371 228 

30 

50 

2 
3 

1 
2 
3 

2 
3 

4 

33 31 113 45 181 60 288 
39 33 118 70 190 110 62 299 
44 34 123 79 198 124 64 309 

36 30 133 64 216 101 57 349 
43 32 137 76 223 119 59 358 
48 33 i 141 86 229 134 61 366 

· .. -h .. ·------ .. ----------------- - ----

66 262 104 53 442 
-i+-'" ----------1--- ---------.-. 

37 28 158 
44 30 I 161 79 267 123 55 447 
50 31 163 89 272 138 57 452 

COMMON VENT CAPACITY 
-- .... _.-._._ ..... _._ .... -... _ ... _ ... _-_ .................. _._ .. __ ...... _ .. _ ..... _ ...•....•..................•......... 

TYPE B DOUBLE-WALL COMMON VENT DIAMETER - 0 (inch) 

5 6 
------------- -----~-------.-.-.. .._ ..•...•.. _ ... -_._._ ... _ ..........• -......•.................. _ •.•.....•..•.. , 

178 
200 

COMBINED APPLIANCE INPUT RATING IN THOUSANDS OF BTU PER HOUR 

VENT 
HEIGHT 

H 
(feet) 

6 
8 
10 
15 
20 
30 
50 
100 

FAN 
+FAN 

92 
101 
110 
125 
136 
152 
167 
175 

FAN 
+NAT 

81 
90 
97 
112 
123 
138 
153 
163 

NAT 
+NAT 

65 
73 
79 
91 
102 
118 
134 
NA 

FAN 
+FAN 

140 
155 
169 
195 
215 
244 
279 
311 

116 
129 
141 
]64 

183 
210 
244 
277 

NAT 
+NAT 

103 
114 
124 
144 
160 
185 
214 
NA 

FAN 
+FAN 

204 
224 
243 
283 
314 
361 
421 
489 

178 
194 
228 
255 
297 
353 
421 

NAT 
+NAT 

147 
163 
178 
206 
229 
266 
310 
NA 

FAN 
+FAN 

309 
339 
367 
427 
475 
547 
641 
751 

For SI units: I inch = 25.4 mm, J foot = 304.8 mm, 1000 British thermal units per hour = 0.293 kW, I square inch = 0.000645 111 2 

* NA: Not applicable. 
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78 

7 

423 

477 
490 
502 

611 
619 
627 

FAN 
+NAT 

248 
275 
299 
352 
394 
459 
547 
658 

NAT 
+NAT 

200 
223 
242 
280 
310 
360 
423 
479 
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WATER HEATERS 

112 

TABLE 510.2(1) 
TYPE B DOUBLE-WALL VENT [NFPA 54: TABLE 13.2(a)] (continued) 

8 

10 

20 

50 

100 

VENT 
HEIGHT 

H 
(feet) 

6 
8 
10 
15 
20 
30 
50 
]00 

2 
3 

2 
3 

I 
2 
3 

I 
2 
3 

I 
2 
3 

2 
3 

I 

2 
3 

2 
3 

FAN 
+FAN 

477 
556 
621 
720 
854 
1025 

NUMBER OF APPLIANCES: TWO OR MORE 

APPLIANCE TYPE: CATEGORY I 
i -·············· .. ·-·-· .. - --- -----~--- ..... .............. -- ... - .. --............... --................ -.--- .... . 

APPLIANCE VENT 

... ~------.~~.-.-.... -.. -. 

TYPE B DOUBLE-WALL VENT AND CONNECTOR DIAMETER - D (inch) 

8 ! 9 
1 _____ .... _ .. _ ... _.... .. '.. ...... . ........... _ ......... _ ... L .. _ . . .. - . ---. --.. -------

APPLIANCE INPUT RATING LIMITS IN THOUSANDS OF 

FAN FAN 

Min Min Max 

109 376 

1 J 5 

107 
110 
113 

103 512 
lOS 535 
108 555 

97 627 
100 645 
J03 661 842 

9J 810 I J2 1038 
94 822 115 1054 
97 118 1069 

TYPE B 

8 10 

COMBINED APPLIANCE INPUT RATING IN THOUSANDS OF BTU PER HOUR 

FAN 
+NAT 

377 
444 
499 
585 
706 
873 

FAN 
+FAN 

842 
979 
] 164 
1408 

FAN 
+NAT 

434 
480 
522 
612 
688 
808 
977 
1215 

672 
740 
800 
924 
1035 

FAN 
+NAT 

520 
577 
627 
733 
826 
975 
J 188 
]502 

For SI units: I inch = 25.4 mill , I foot = 304.8 111m, 1000 British thermal units per hour = 0.293 kW, 1 square inch = 0.000645 1112 

975 
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WATER HEATERS 

TABLE 510.2(1) 
TYPE B DOUBLE-WALL VENT [NFPA 54: TABLE 13.2(a)] (continued)* 

NUMBER OF APPLIANCES: TWO OR MORE 

APPLIANCE TYPE: CATEGORY I 

B DOUBLE-WALL CONNECTOR 

TYPE B DOUBLE-WALL VENT AND CONNECTOR DIAMETER - 0 (inch) 
,-- -------- -----.. _._----_ .. _. __ ._,_. __ ._--<.- . - -.-- ---.-..... -.. ---~-..... ----.-" .. -

12 14 16 18 

8 

10 

15 

20 

50 

100 

CONNECTOR 
RISE 

R 
(feet) 

2 
4 
6 
2 
4 
6 

2 
4 

NA 

1 
192 

6 207 
2 
4 
6 

2 
4 
6 
2 
4 
6 

2 
4 
6 

4 
6 

214 
221 
228 

208 

1923 
1984 
2035 

FAN 

Min Max Min Max 

1046 1371 
1617 
NA 
1478 

COMMON VENT CAPACITY 

TYPE B DOUBLE-WALL COMMON VENT DIAMETER - 0 (inch) 

Min 

346 

.. -- -- - -- ---.--- .. ------------- ---------,."".,"" "'" 

VENT 
HEIGHT FAN 

H +FAN 
(feet) 

6 
8 

10 
15 
20 
30 
50 
100 

1076 
1247 
lAOS 
1658 
2024 
2569 

12 14 16 

COMBINED APPLIANCE INPUT RATING IN THOUSANDS OF BTU PER HOUR 

FAN FAN FAN FAN 
+FAN +NAT 

173 5 1336 
1927 1491 
2093 1625 2727 
2440 1910 3184 

2006 1588 2722 2147 3561 
2373 1892 3220 2558 4197 
2911 2347 3964 3183 5184 
3732 3076 5125 4202 

For Slunits: I inch = 25,4 111m, 1 foot = 304.8 111m, 1000 British thermal units per hour = 0.293 kW, I square inch = 0.000645 111 2 

* NA: Not applicable. 
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Max 

1772 

18 

2484 
2798 
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WATER HEATERS 

TABLE 510.2(1) 
TYPE B DOUBLE-WALL VENT [NFPA 54: TABLE 13.2(a)] (continued)* 

VENT 
HEIGHT 

H 
(feet) 

6 

8 

10 

15 

20 

30 

50 

100 

VENT 
HEIGHT 

H 
(feet) 

6 
8 
10 
15 
20 
30 
50 
100 

CONNECTOR 
RISE 

R 
(feet) 

FAN 
+FAN 

2838 
3162 
3444 
4026 
4548 
5303 
6567 
8597 

2 
4 
6 

2 
4 
6 

2 
4 
6 
2 
4 
6 

2 
4 
6 
2 
4 
6 

2 
4 
6 

2 
4 
6 

20 

FAN 
+NAT 

2180 
2439 
2665 
3133 
3552 
4193 
5240 
6986 

......................................................................................... ~ .................................................... . 

NUMBER OF APPLIANCES: TWO OR MORE 

APPLIANCE TYPE: CATEGORY I 

APPLIANCE VENT CONNECTION: TYPE B DOUBLE-WALL CONNECTOR 

VENT CONNECTOR CAPACITY 

TYPE B DOUBLE-WALL VENT AND CONNECTOR DIAMETER - D (inch) 

20 22 24 

APPLIANCE INPUT RATING LIMITS IN THOUSANDS OF BTU PER HOUR 

FAN 

Min Max 

NA NA 
NA NA 
NA NA 
NA NA 
471 
478 
NA 
486 
494 
NA 
523 
533 
NA 
554 
567 
NA 
619 
632 
NA 
580 
594 
NA 
523 
539 

2737 
3018 
NA 

2887 
3169 
NA 

3197 
3470 
NA 

3447 
3708 
NA 

3840 
4080 
NA 

4601 
4808 
NA 

5982 
6143 

NAT 

Max 

NA 
NA 
NA 
NA 
Ig00 
2180 
NA 

1990 
2290 
NA 

2060 
2510 
NA 

2180 
2650 
NA 

2365 
2875 
NA 

2633 
3208 
NA 

2750 
3350 

FAN 

Min Max 

NA NA 
NA NA 
NA NA 
NA NA 
560 
568 

3319 
3665 

NA NA 
58] 3502 
589 3849 

................................................. 

NA NA 
624 3881 
634 4216 
NA NA 
661 4190 
671 
NA 
728 
741 
NA 
709 
724 
NA 
639 
654 

4861 
4976 
NA 

5569 
5826 
NA 

7254 
7453 

COMMON VENT CAPACITY 

NAT 

Max 

NA 
NA 
NA 
NA 

2180 
2640 
NA 

2280 
2760 
NA 

2490 
3030 
NA 

2630 
3190 
NA 

2g60 
3480 
NA 

3185 
3885 
NA 

3330 
4070 

TYPE B DOUBLE-WALL COMMON VENT DIAMETER - D (inch) 

22 

FAN 

Min Max 

NA NA 
NA NA 
NA NA 
NA NA 
662 
669 
NA 
686 
694 
NA 
734 
743 
NA 
772 

785 
NA 
847 
860 
NA 
851 
867 
NA 
769 
786 

24 

3957 
4373 
NA 

4175 
4593 
NA 

4631 
5035 
NA 

5005 
5392 
NA 

5606 
5961 
NA 

6633 
6943 
NA 

8650 
8892 

COMBINED APPLIANCE INPUT RATING IN THOUSANDS OF BTU PER HOUR 

NAT 
+NAT 

1660 
1860 
2030 
2360 
2640 
3110 
3800 
5000 

FAN 
+FAN 

3488 
3890 
4241 
4971 
5573 
6539 
8116 

10681 

FAN 
+NAT 

2677 
2998 
3278 
3862 
4352 
5157 
6458 
8648 

NAT 
+NAT 

1970 
2200 
2400 
2790 
3120 
3680 
4500 
5920 

FAN 
+FAN 

4206 
4695 
5123 
6016 
6749 
7940 
9837 

13004 

FAN 
+NAT 

3226 
3616 
3957 
4670 
5261 
6247 
7813 

10499 

For SI units: I inch = 25.4 III III , I foot = 304.X 111m, 1000 British thermal units per hour = 0.293 kW, 1 square inch = 0.000645 IW2 

NA: Not applicable. 

NAT 

Max 

NA 
NA 
NA 
NA 

2590 
3130 
NA 

2710 
3270 
NA 

2960 
3600 
NA 

3130 
3790 
NA 

3410 
4150 
NA 

3790 
4620 
NA 

3950 
4810 

NAT 
+NAT 

2390 
2680 
2920 
3400 
3800 
4480 
5475 
7200 
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WATER HEATERS 

TABLE 510.2(2) 
TYPE B DOUBLE-WALL VENT [1\lFPA 54: TABLE 13.2(b)]* 

NUMBER OF APPLIANCES: TWO OR MORE 

APPLIANCE TYPE: CATEGORY I 

APPLIANCE VENT CONNECTION: SINGLE-WALL METAL CONNECTOR 

15 

20 

30 

50 

2 
3 

2 
3 
1 
2 
3 

2 
3 

1 
2 
3 
I 
2 
3 

NA 
NA 
121 

20 131 
30 145 
50 159 
100 166 

3 

NA 
NA 
NA 

49 

4 

.... . ---_._ .. . .• _ ... __ ._----
VENT CONNECTOR CAPACITY 

SINGLE-WALL METAL VENT CONNECTOR DIAMETER - 0 (inch) 

456 

COMMON VENT CAPACITY 
.. •. _ .•. _ .. _. __ ._-

.... _~_. ___ .. _ ... T. YPE B DOUBLE-WALL COMMON VENT DIAMETER - 0 (inch) 

5 6 
...•. -.• - ... -.. --- ..... 

COMBINED APPLIANCE INPUT RATING IN THOUSANDS OF BTU PER HOUR 

FAN FAN 
+FAN +NAT 

275 416 
305 247 463 
350 286 533 
406 337 622 
469 398 726 

For SI units: I inch = 25.4 mill, I foot = 304.8 tnm, 1000 British thermal units per hour = 0.293 kW, I square inch = O.(l00645 1111 

* NA: Not applicable. 
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7 

+NAT 

244 
269 
292 
343 
383 
446 
529 
633 
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WATER HEATERS 

TABLE 510.2(2) 
TYPE B DOUBLE-WALL VENT [NFPA 54: TABLE 13.2(b)] (continued) 

OR MORE 

APPLIANCE TYPE: CATEGORY I 

APPLIANCE VENT CONNECTION: SINGLE-WALL METAL CONNECTOR 

VENT CONNECTOR CAPACITY 

SINGLE-WALL METAL VENT CONNECTOR DIAMETER - D (inch) 

8 9 10 

APPLIANCE INPUT RATING LIMITS IN THOUSANDS OF BTU PER HOUR 

Min 

i--- ' 262 293 
i 

2 
3 

I 
2 
3 
I 
2 
3 

15 
2 
3 

20 I 
2 
3 
1 

2 
3 
1 
2 
3 

2 
3 

FAN 
+FAN 

436 
467 
544 
606 
703 

50 833 
100 999 

27J 
279 

293 
302 
302 
311 
320 
312 
321 
331 

317 
326 
296 
307 

304 
269 
279 
289 

8 

FAN 
+NAT 

369 
434 
487 
570 

331 
361 

COMMON VENT CAPACITY 

TYPE B DOUBLE-WALL COMMON VENT DIAMETER - D (inch) 
~---.----

9 

COMBINED APPLIANCE INPUT RATING IN THOUSANDS OF BTU PER HOUR 

541 429 
592 473 
638 512 
738 599 
824 

FAN 
+FAN +NAT 

5J5 
569 
617 

905 718 
1013 808 
1183 952 
1418 1157 
174] 1459 

For SI units: 1 inch = 25.4 I11In , I foot = 304.8 mm, 1000 British thermal units per hour = 0.293 kW, ] square inch = 0.000645 1112 
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WATER HEATERS 

TABLE 510.2(3) 
MASONRY CHIMNEY [NFPA 54: TABLE 13.2(c)]* 

NUMBER OF APPLIANCES: TWO OR MORE 
- ---~--~--~------ .... -.......... - - ----- ....• - •...•.......• 

APPLIANCE TYPE: CATEGORY I 

APPLIANCE VENT CONNECTION: TYPE B DOUBLE-WALL CONNECTOR 

VENT CONNECTOR CAPACITY 

VENT 
HEIGHT 

H 
(feet) 

6 

8 

CONNECTOR 
RISE 

R 
(feet) 

1 
2 
3 

TYPE B DOUBLE-WALL VENT CONNECTOR DIAMETER - D (inch) 

3 456 

APPLIANCE INPUT RATING LIMITS IN THOUSANDS OF BTU PER HOUR 

FAN NAT FAN FAN NAT NAT 

Min Max Max Min Max Min Max Max Min Max Max 

24 33 21 39 62 52 106 67 65 194 101 
26 43 2R 41 79 53 133 85 67 230 124 

27 49 34 42 92 61 55 155 97 69 262 143 
................. i··· -j ..... - .......... - .. ~~ 

24 39 22 39 72 41 55 117 69 71 213 105 
2 26 47 29 40 87 53 57 140 86 73 246 127 
3 27 52 34 42 97 62 59 159 98 75 269 145 

.............. .. ................. .. ........ +_... ............................................ + ............... . 
10 

15 

20 

30 

50 

f ·· ··· -· ······· ... -. 

100 

2 
3 

24 42 22 38 80 55 130 71 74 232 108 
26 50 29 93 57 153 87 76 261 129 

27 55 58 170 IOO 78 284 148 
-· --·· .~c -····-········· " - ............. - -----~-~ -+ ................. -+.----~ ..•.. -. -~- . + ............................................. .................. -....• ~---.j 

24 48 54 154 74 72 277 114 
2 25 55 31 105 55 56 174 89 74 299 134 
3 26 59 35 41 115 64 57 189 102 76 319 153 

.. . ... 1···············- ; ....................... . 

I 24 52 24 37 102 46 53 172 77 71 313 119 
2 25 58 31 39 114 56 55 190 91 73 335 138 
3 26 63 35 40 123 65 57 204 104 75 353 157 

............. -.... ,_._ •......... __ ._.. . . -~ 

I 24 54 25 37 III 52 192 82 69 357 127 
2 25 60 32 38 122 58 54 208 95 72 376 145 
3 26 64 36 131 66 56 221 107 74 392 

2 
3 

] 

2 
3 

12 

23 51 51 51 209 67 405 
24 59 32 37 127 61 53 225 102 70 421 
26 36 39 135 69 55 237 115 72 435 

23 
24 53 

25 59 

. ............•.... ' .. ~+ ................ + . __ ...... _ ...•. ....•....•.•..•..... . ,_ .......... _ ........ .... . 

31 

35 

35 108 49 208 92 65 428 
37 120 60 51 224 105 67 444 

38 130 68 53 237 118 69 458 

COMMON VENT CAPACITY 

MINIMUM INTERNAL AREA OF MASONRY CHIMNEY FLUE (square inches) 

19 28 38 

COMBINED APPLIANCE INPUT RATING IN THOUSANDS OF BTU PER HOUR 
.......... 

, 

161 
180 

155 
174 

193 

7 

FAN 

Min Max 

87 274 
89 324 

91 369 

94 304 

97 350 
99 383 

101 324 
103 366 
106 397 

100 384 
103 419 
105 448 

98 437 
101 467 
104 493 

96 504 
99 

95 604 
98 624 

88 640 
92 660 
94 679 

50 

NAT 

Max 

J41 
173 
203 

179 

206 

153 
184 
209 

1 
192 
215 

173 
199 
222 

187 
209 
233 

213 

235 
260 

237 
260 

285 

FAN FAN NAT FAN FAN NAT FAN FAN NAT FAN FAN NAT FAN FAN NAT 
+FAN +NAT +NAT +FAN +NAT +NAT +FAN +NAT +NAT +FAN +NAT +NAT +FAN +NAT +NAT 

30 
50 
100 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

74 

80 
84 

NA 
NA 
NA 
NA 
NA 

25 

28 
31 
36 

41 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

... 

119 

130 
138 
152 

NA 
NA 
NA 
NA 

46 NA 
53 NA 
56 NA 
67 NA 
75 NA 
NA NA 
NA NA 
NA NA 

178 71 
]93 82 

207 90 
233 106 
250 122 
270 137 

i 

NA NA 
NA NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

........ 

257 
279 
299 
334 
368 
404 
NA 
NA 

103 
119 
131 
152 
172 
198 
NA 
NA 

For Sl units: I inch = 25.4 1llll1, I foot = 304.8 111m, 1000 British thermal units per hour = 0.293 kW, 1 square inch = 0.000645 111 2 

NA: Not applicable. 
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NA 
NA 
NA 
523 
565 
615 

NA 
NA 

351 
384 
409 
467 

508 
564 

620 
NA 

143 

163 
177 
212 

243 
278 
328 
348 
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WATER HEATERS 

TABLE 510.2(3) 
MASONRY CHIMNEY [NFPA 54: TABLE 13.2(c)] (continued)* 

NUMBER OF APPLIANCES: OR MORE 

APPLIANCE TYPE: : CATEGORY I 
. . . ..•.. . ...... •. - •..•. --... -....... _ •.•. __ ....... _. __ . . . __ .. 

APPLIANCE VENT CONNECTION: iTYPE B DOUBLE-WALL CONNECTOR 

VENT CONNECTOR CAPACITY 

TYPE B DOUBLE-WALL VENT CONNECTOR DIAMETER - 0 (inch) 
....... . ....... .. ..... _-_ .. _--_ ................... . 

8 9 10 

APPLIANCE INPUT RATING LIMITS IN THOUSANDS OF BTU PER HOUR 

Min Min 

104 124 479 
107 127 562 

3 109 129 6"3 
113 134 539 

2 116 137 615 
3 119 139 

1 444 142 
2 123 498 145 
3 126 540 ]47 

15 125 511 
2 128 558 
3 131 

123 
2 126 
3 129 

30 119 175 
2 122 928 ]79 
3 125 152 968 

.-___ 0 •• ___ -.-

50 115 140 1049 
2 118 143 1085 
3 121 

100 I 109 
2 113 
3 116 

COMMON VENT CAPACITY 
-- .-._-. __ . __ ._ .. _--•... _- .. "---------- -_._ ..... ,_._ ... -._-- - ---

----~---.-. ,.~----------

MINIMUM INTERNAL AREA OF MASONRY CHIMNEY FLUE (square inches) 
-., ... -.-.-.------------... - .... -•.. ~ 

63 78 113 

COMBINED APPLIANCE INPUT RATING IN THOUSANDS OF BTU PER HOUR 

VENT 
HEIGHT FAN FAN FAN FAN FAN 

H +FAN +FAN +NAT +FAN +NAT 
(feet) 

6 NA 582 1041 
8 NA 636 1144 
10 606 686 1226 1010 
15 682 781 1374 1156 
20 742 955 858 1513 1286 
30 816 747 1062 1702 
50 879 831 1165 1905 
100 NA NA NA 2053 

For SI units: I inch = 25.4 111111, lf~) ()l = 304.8 111111 , 1000 British thermal units per hour = 0.293 kW, I square inch = 0.000645 1112 

'" NA: Not applicable. 
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WATER HEATERS 

TABLE 510.2(4) 
IVIASONRY CHIMNEY [NFPA 54: TABLE 13.2(d)]* 

VENT 
HEIGHT RISE 

H R 

6 
2 
3 

2 
3 

2 
3 
I 
2 
3 
1 
2 
3 

30 I 
2 
3 

50 I 
2 
3 

100 1 

2 
3 

3 

NA 
NA 
NA 
NA 
NA 
NA 
NA NA 
NA NA 
NA NA 
NA 
NA 

NUMBER OF APPLIANCES: ,TWO OR MORE 

APPLIANCE TYPE: CATEGORY I 

APPLIANCE VENT CONNECTION: SINGLE-WALL METAL CONNECTOR 

VENT CONNECTOR CAPACITY 

SINGLE-WALL METAL VENT CONNECTOR DIAMETER - D (inch) 

456 

188 

COMMON VENT CAPACITY 

MINIMUM INTERNAL AREA OF MASONRY CHIMNEY FLUE (square inches) 

7 

12 19 28 38 50 

COMBINED APPLIANCE INPUT RATING IN THOUSANDS OF BTU PER HOUR 

VENT 
HEIGHT FAN FAN 

H +FAN +NAT 
(feet) 

6 NA 255 
8 NA 276 
10 NA 136 295 
15 NA NA 335 
20 NA NA 362 
30 NA NA NA NA NA NA 398 
50 NA NA NA NA NA NA NA 
100 NA NA NA NA NA NA NA 

For SJ units: 1 inch = 25.4 111111 , I fool = 304.8 111111, 1000 British thermal units per hOllr = 0.293 kW, I square inch = Cl.000645 1112 

*' NA : Not applicable. 
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WATER HEATERS 

TABLE 510.2(4) 
MASONRY CHIMNEY [NFPA54: TABLE 13.2(d)] (continued)'" 

NUMBER OF APPLIANCES: OR MORE 

APPLIANCE TYPE: CATEGORY I 

APPLIANCE VENT CONNECTION: . SINGLE-WALL METAL CONNECTOR 

VENT CONNECTOR CAPACITY 

SINGLE-WALL METAL VENT CONNECTOR DIAMETER - D (inch) 

8 9 10 

APPLIANCE INPUT RATING LIMITS IN THOUSANDS OF BTU PER HOUR 

VENT CONNECTOR FAN FAN NAT FAN NAT 
HEIGHT RISE 

H R Min Max Max Max Min Max 
(feet) (feet) 

6 1 292 366 474 252 499 594 
301 432 557 299 509 696 

491 634 519 793 
407 530 529 

397 607 309 540 766 
" 407 663 356 551 838 .) 

10 434 410 571 558 
2 489 420 640 317 569 813 
3 352 530 430 694 363 580 880 459 

15 349 502 225 445 646 623 808 366 
2 359 548 256 456 706 334 634 884 424 
3 368 466 755 378 646 945 479 

20 345 306 614 921 
2 355 787 348 627 986 443 
3 365 644 831 391 639 1042 496 
I 338 864 600 1 
2 348 699 908 372 613 J 145 473 
3 729 452 946 412 626 1193 524 

50 I 778 417 1022 582 ]302 
2 806 320 429 1058 596 1346 
3 831 440 1090 466 610 1386 597 

100 1 315 875 402 1181 560 1537 
2 326 899 415 1210 488 575 1570 634 
3 337 921 427 1238 529 589 1604 687 

COMMON VENT CAPACITY 

MINIMUM INTERNAL AREA OF MASONRY CHIIVINEY FLUE (square inches) 

63 78 113 

COMBINED APPLIANCE INPUT RATING IN THOUSANDS OF BTU PER HOUR 

VENT 
HEIGHT FAN FAN NAT FAN FAN NAT FAN FAN NAT 

H +FAN +NAT +NAT +FAN +NAT +NAT +FAN +NAT +NAT 
(feet) 

6 NA 455 187 NA 579 NA 846 
8 NA 497 217 NA 633 277 1136 928 405 
10 NA 532 234 771 680 300 1216 1000 450 
15 677 602 280 866 772 360 1359 1139 540 
20 765 661 321 947 849 415 1495 1264 640 
30 KOX 739 377 1052 957 490 1682 1447 740 
50 NA 821 456 1152 1076 600 1879 1672 910 
100 NA NA 494 NA NA 663 2006 1885 1046 

For SI units: I inch 25.4 111m, I fool = 304.8 111m, 1000 British thermal units per hour 

NA: Not applicable. 
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WATER HEATERS 

TABLE 510.2(5) 
SINGLE-WALL METAL PIPE OR TYPE B ASBESTOS-CEMENT VENT [NFPA 54: TABLE 13.2(e)]* 

NUMBER OF APPLIANCES: TWO OR MORE 

APPLIANCE VENT CONNECTION: DIRECT TO PIPE OR VENT 

VENT CONNECTOR CAPACITY 

TOTAL VENT 
HEIGHT 

H 
(feet) 

6-8 

15 

30 
and up 

TOTAL VENT 
HEIGHT 

H 
(feet) 

6 
8 
10 
15 
20 
30 
50 

CONNECTOR 
RISE 

R 
(feet) 

I 
2 
3 

2 
3 

2 
3 

4 

48 
55 
59 
71 
80 
NA 
NA 

VENT CONNECTOR DIAMETER D (inch) 

3 4 5 6 7 

APPLIANCE INPUT RATING IN THOUSANDS OF BTU PER HOUR 

21 40 146 
53 124 In 

34 61 147 204 
23 77 117 179 
30 56 92 134 194 
35 64 102 155 216 
25 49 84 129 190 
31 58 97 145 211 
36 68 107 164 232 

~"~ -- ~~""--

COMMON VENT CAPACITY 

COMMON VENT DIAMETER - D (inch) 
--,----------- --------------------,--- ~------------

678 10 

COMBINED APPLIANCE INPUT RATING IN THOUSANDS OF BTU PER HOUR 

78 III 155 205 320 
89 128 175 234 365 
95 136 190 250 395 
115 168 228 305 480 
129 186 260 340 550 
147 215 300 400 650 
NA NA 300 490 810 

For S[ units: I inch 25.4 111m, 1 foot = 304.8 mm, 1000 British thermal units per hour = 0.293 kW, J square inch 
NA: Not applicable. 

0.0006451112 

TABLE 510.2(6) 
EXTERIOR MASONRY CHIMNEY [NFPA 54-12: TABLE 13.2(f)]* 

NUMBER OF APPLIANCES: TWO OR MORE 

APPLIANCE TYPE: NAT + NAT 
.---_. __ .- -_._------ ------

8 

205 
235 
275 
240 
265 
298 
270 
295 
321 

12 

NA 
505 
560 
690 
790 
940 
1190 

APPLIANCE VENT CONNECTION: • TYPE B DOUBLE-WALL CONNECTOR 

COMBINED APPLIANCE MAXIMUM INPUT RATING IN THOUSANDS OF BTU PER HOUR 

VENT HEIGHT INTERNAL AREA OF CHIMNEY (square inches) 
H 

(feet) 12 19 28 38 50 63 78 

25 1 103 143 
8 28 82 119 163 218 2n 
10 31 90 131 177 236 302 
15 NA 106 152 212 283 365 
20 NA NA NA NA 325 419 
30 NA NA NA NA NA 496 
50 NA NA NA NA NA NA 
100 NA NA NA NA NA 

For SI units: I inch 25.4 mm, I foot 304.8 mm, J 000 British thermal units per hour 

NA: Not applicable. 
kW. I square inch = 0.000645 m2 
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NA 
408 
454 
546 
648 
749 
922 
NA 
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WATER HEATERS 

TABLE 510.2(7) 
EXTERIOR MASONRY CHIMNEY [NFPA 54-12: TABLE 13.2(9)]1,2 

NUMBER OF APPLIANCES: TWO OR MORE 

APPLIANCE TYPE: NAT + NAT 

APPLIANCE VENT CONNECTION: TYPE B DOUBLE-WALL CONNECTOR 

MINIMUM ALLOWABLE INPUT RATING OF SPACE-HEATING APPLIANCE IN THOUSANDS OF BTU PER HOUR 
- ------------~-.---

-_ •• _ •• ---_ •• _---_._---------______ 0 __ 0 __ ••• _. __ ~ 

VENT HEIGHT INTERNAL AREA OF CHIMNEY (square inches) 
H 

(feet) 12 19 28 38 50 63 78 113 

Local 99% winter design temperature: 37°F or greater 
6 0 0 0 0 0 0 0 NA 
g 0 0 0 0 0 0 0 0 
10 0 0 0 0 0 0 0 0 
15 NA 0 0 0 0 0 0 0 
20 NA NA NA NA NA 184 0 0 
30 NA NA NA NA NA 393 334 0 
50 NA NA NA NA NA NA NA 579 
100 NA NA NA NA NA NA NA NA 

Local 99% winter design temperature: 27°F to 
6 0 0 68 NA NA 180 212 NA 
8 0 0 82 NA NA 187 214 263 
10 0 51 NA NA NA 201 225 265 
15 NA NA NA NA NA 253 274 305 
20 NA NA NA NA NA 307 330 362 
30 NA NA NA NA NA NA 445 485 
50 NA NA NA NA NA NA NA 763 
100 NA NA NA NA NA NA NA NA 

Local 99% winter design temperature: 17°F to 26°F 
6 NA NA NA NA NA NA NA 
g NA NA NA NA NA NA 264 352 
10 NA NA NA NA NA NA 278 358 
15 NA NA NA NA NA NA 331 398 
20 NA NA NA NA NA NA 387 457 
30 NA NA NA NA NA NA NA 581 
50 NA NA NA NA NA NA NA 862 
100 NA NA NA NA NA NA NA NA 

Local 99% \vinter design temperature: 5°F to 16°F 
6 NA NA NA NA NA NA NA 
8 NA NA NA NA NA NA NA NA 
10 NA NA NA NA NA NA NA 430 
15 NA NA NA NA NA NA NA 485 
20 NA NA NA NA NA NA NA 547 
30 NA NA NA NA NA NA NA 682 
50 NA NA NA NA NA NA NA NA 
100 NA NA NA NA NA NA NA NA 

Local 99%) winter temperature: 4°F or lower 
Not recommended for any vent configurations 

For SI units: I inch = 25.4 111m, I foot = 304.8 111m, 1000 British thermal units per hour = 0.293 kW, 1 square inch = 0.000645 m2, °C = (OF-32)!I.8 

Notes: 
I See Figurc 510.1.2(6) for a map showing local 99 percent winter design temperatures in the United Stales. 
2 NA: Not applicable. 
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WATER HEATERS 

TABLE 510.2(8) 
EXTERIOR MASONRY CHIMNEY [NFPA 54-12: TABLE 13.2(h)]* 

NUMBER OF APPLIANCES: TWO OR MORE 

APPLIANCE TYPE: FAN + NAT 

APPLIANCE VENT CONNECTION: TYPE B DOUBLE-WALL CONNECTOR 

COMBINED APPLIANCE MAXIMUM INPUT RATING IN THOUSANDS OF BTU PER HOUR 

VENT HEIGHT INTERNAL AREA OF CHIMNEY (square inches) 

H 
12 19 28 38 50 63 78 113 (feet) 

6 74 119 178 257 351 458 582 853 
8 80 130 193 279 384 501 636 937 
10 84 138 207 299 409 538 686 1010 
15 NA 152 233 334 467 611 781 1156 
20 NA NA 250 368 508 668 858 1286 
30 NA NA NA 404 564 747 969 1473 
50 NA NA NA NA NA 831 1089 1692 
100 NA NA NA NA NA NA NA 1921 

For SI units: I inch mm. I foot = 304.8 111m. J 000 British thermal units per hour 0.293 k\'V. 1 square inch 0.0006451112 

* NA: Not applicable. 
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WATER HEATERS 

TABLE 510.2(9) 
EXTERIOR MASONRY CHIMNEY [NFPA 54-12: TABLE 13.2(i)]1, 2 

MINIMUM ALLOWABLE INPUT RATING 

INTERNAL AREA OF CHIMNEY (square inches) 
H 

(feet) 12 19 28 38 50 63 78 

99(% winter design temperature: 3rF or greater 
6 0 0 0 0 0 0 0 0 
8 0 0 0 0 0 0 0 0 
10 0 0 0 0 0 0 0 0 
15 NA 0 0 0 0 0 0 0 
20 NA NA 123 190 249 184 0 0 
30 NA NA 334 398 393 334 0 
50 NA NA NA NA 714 707 579 
100 NA NA NA NA NA 1600 

6 0 212 266 
8 0 0 214 263 
10 0 51 97 141 183 225 265 
15 NA 1]1 142 183 233 253 274 305 
20 NA NA 187 230 284 307 330 362 
30 NA NA NA 330 319 419 445 485 
50 NA NA NA NA NA 672 705 763 
100 NA NA NA NA NA NA NA 1554 

6 0 215 259 349 
8 52 74 ] II 154 226 264 352 
10 NA 90 125 169 214 245 278 358 
15 NA NA 212 263 296 331 398 
20 NA NA 258 316 352 387 457 
30 NA NA 362 429 470 507 581 
50 NA NA NA 723 766 862 
100 NA NA NA 1669 

temperature: 
6 NA 166 252 301 
8 NA 182 230 269 312 423 
10 NA 11 J 198 250 289 331 430 
15 NA NA 247 305 346 393 485 
20 NA NA NA 293 360 408 450 547 
30 NA NA NA 377 450 531 580 682 
50 NA NA NA NA NA 797 853 972 
100 NA NA NA NA NA NA NA 1833 

Local 99% winter 
6 NA 145 
8 NA NA J59 213 269 320 371 494 
10 NA NA 175 231 292 339 397 513 
15 KA NA NA 283 351 404 457 586 
20 NA NA NA 333 408 468 528 650 
30 NA NA NA NA NA 603 667 805 
50 NA NA NA NA NA 955 1003 
100 NA NA NA NA NA NA 

winter design temperature: -I or 
Not recommended for any vent configurations 

-.---~-- ~---.. ~----.----~-----------------~----

For SI units: I inch 25.4 111111, I fllOt = 304.R 111m, 1000 British thermal units per hour = 0.293 kv,r, 1 square inch (U)00645 m2, (OF-32)!1.8 

Notes: 
Figure 510.1.2(6) for a map showing local 99 percent winter design temperatures in the United Slates. 

~ 
NA: Not applicable. 
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CALIFORNIA PLUMBING CODE - MATRIX ADOPTION TABLE 

CHAPTER 6 - WATER SUPPLY AND DISTRIBUTION 

(Matrix Adoption Tables are non-regulatory, intended only as an aid to the user. See Chapter 1 for state agency authority and building application.) 

Adopting 

Entire Chapter 

Adopt Entire Chapter as amended 
(amended sections listed below) 

Adopt only those sections that arc 
listed below 

Chapter/Section 

'601.1 Exceptions 

601.2.2 

601.3 

601.4 

601.5 

601.6 

601.7 

603.5.11 

603.5. J 5, Note 

604.1 Exception 

Table 604.1 

604.1 1 

604.1.2 

604.1 J Note 

604.13 

605.3.3.2 

605.4.2 

605. J 0 & subsections 

605.11 

605.13.2 

605.16 

605.17.4 

606.8 

'609.9 

609.10 

Table 610.3 

613.0 & subsections 

Table613.1 

614.0 & subsections 

615.1 subsection 

,615.2 

615.3 

615.4 

HCD DSA OSHPD 
BSC SFM 

3 4 

X:X 

x X X 

X X 

XiX X X 

The state agency does not adopt sections identified by the foLlowing symbol: t 
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BSCC' DPH AGR DWR CA SL SLC 

X 

x 

X 

X 

x 
X 

X 

x 

X 
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CHAPTER 6 
WATER SUPPLY AND DISTRIBUTION 

601.0 Hot and Cold Water Required. 

601.1 General. Except where not deemed necessary for 
safety or sanitation by the Authority Having Jurisdiction, 
each plumbing fixture shall be provided with an adequate 
supply of potable running water piped thereto in an 
approved manner, so arranged as to flush and keep it in a 
clean and sanitary condition without danger of backflow or 
cross-connection. Water closets and urinals shall be flushed 
by means of an approved flush tank or flushometer valve. 

Exceptions: 

(I) fHCD 1, HCD 2 and DWR/ Listed fixtures that do not 
require water for their operation and are not connected 
to the water supply. 

(2) fHCD 1 & HCD 2J For limited-density owrter-built 
rural dwellings, potable water shall be available to the 
dwelling site, although such water need not be pressur
ized. Where water is not pipedfi-om a well, spring, cis
tern or other source, there shall be a minimum reserve 
of 50 gallons (J 89 L) qfpotable water available. 
Where ~vater delivery is pressurized. piping shalf be 
installed in accordance with the provisions of this 
chapter. 

(3) fHCD 1 & HCD 2/ Where deemed not necessQI)' for 
safety or sanitation by the EI?j()rcing Agency. 

(4) /HCD I & HCD 2J Recycled water or treated graywa-
II tel' Inay be allowed as specified in Chapter 16A Part II 

of this code. 

(5) /DWR/ Where a public agency requires a building to 
use recycled water to flush water closets and urinals in 
accordance Vv'ith California Water Code 13554. 

Tn occupancies where plumbing fixtures are installed 
for private use, hot water shall be required for bathing, 
washing, laundry, cooking purposes, dishwashing or main
tenance. In occupancies where plumbing fixtures are 
installed for publ ic use, hot water shall be required for 
bathing and washing purposes. This requirement shall not 
supersede the requirements for individual temperature con-

I tral limitations for public lavatories, bidets, bathtubs, 
whirlpool bathtubs and shower control valves. . 

601.2 Identification of a Potable and Nonpotable Water 
System. In buildings where potable water and nonpotable 
water systems are installed, each system shall be clearly 
identified in accordance with Section 601.2.] through Sec
tion 601.2.4. 

601.2.1 Potable Water. Green background with white 
lettering. 

601.2.2 Color and Information. Each system shall be 
identified with a colored pipe or band and coded with 
paints, wraps, and materials compatible with the pip
ing. 
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Except as required in Section 601.2.2.1 , non
potable water systems shall have a yellow background 
with black uppercase lettering, with the words "CAU
TION: NON POTABLE WATER, DO NOT DRINK." 
Each nonpotable system shall be identified to designate 
the liquid being conveyed, and the direction of normal 
flow shall be clearly shown. The minimum size of the 
letters and length of the color field shall comply with 
Table 601.2.2. fHCD 1 & HCD 2J An international 
symbol qf a glass ill a circle with a slash through it 
shall be provided similar to that shown in Figure 601 
for all nonpotable water .systems. 

The background color and required information 
shall be indicated evelY 20 feet (6096 mm) but not less 
than once per room, and shall be visible from the floor 
level. 

FIGURE 601 
INTERNATIONAL SYMBOL 

601.2.2.1 Alternate Water Sources. Alternate 
water SOUfce systems shall have a purple (Pantone 
color No. 512, 522C, or equivalent) background 
with uppercase lettering and shall be field or t~lc
tory marked as fo 11 ows: 

(1) Gray water systems shall be marked in accor
dance with this section with the words "CAU
TION: NONPOTABLE GRAY WATER, DO 
NOT DRINK" in yellow letters (Pantone 108 
or equivalent). 

(2) Reclaimed (recycled) water systems shall be 
marked in accordance with this section with 
the words: "CAUTiON: NONPOTABLE 
RECLAIMED (RECYCLED) WATER, DO 
NOT DRINK" in black letters. 

(3) On-site treated water systems shall be marked 
in accordance with this section with the 
words : "CAUTION: ON-SITE TREATED 
NONPOT ABLEWA TER, DO NOT DRINK" 
in yellow letters CPantone ] 08 or equivalent). 

(4) Rainwater catchment systems shall be marked 
in accordance with this section with the 
words: "CAUTION: NONPOT ABLE RAIN
WATER, DO NOT DRINK" in yellow letters 
(Pantone 108 or equivalent). 
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WATER SUPPLY AND DISTRIBUTION 

TABLE 601.2.2 
MINIMUM LENGTH OF COLOR FIELD AND SIZE OF LEITERS 

OUTSIDE DIAMETER OF MINIMUM LENGTH MINIMUM SIZE OF 
PIPE OR COVERING OF COLOR FIELD LETTERS 

(inches) (inches) (inches) 

~10 114 8 

8 ~,~ 

12 1 j4 

24 2j2 

-,') 
.. JL 31/) 

For Sf units: finch 25.4 mill 

601.2.3 Fixtures. \Vhere vacuum breakers or backtlow 
preventers are installed with fixtures listed in Table 
1401.1, identification of the discharge side shall be 
permitted to be omitted. 

601.2.4 Outlets. Each outlet on the non potable water 
line that is used for special purposes shall be posted 
with black uppercase as follows: "CAUTION: 
NON POTABLE WATER, DO NOT DRINK." 

601.3 ICAI Schoo!."! (~l C(}!·mlCtology and Cosmetological 
Establish m ell ts. 

601.3.1 Hot-lmd C{}ld running ~Vater. A t least one 
sink lvith hal-and cold-running water shall be provided 
in each work area or fvorkl'Oom where hairdressing is 
nD"ytn"I1<'O,! ill each school and establishment. 

601.3.2 Ham/washing Facilities. Each school and 
estahh";/lInent shall provide adequate hom/washing 
facilities, including hot-and coid-rullning lvater, 
located H'ithill or odjaceJ1l to the toilet room or rooms 
in accordance with Table 422.1. 

6(JI.3.3 Drinking Water. Each school and e5dablish
Inent shall potahle drinking "water convenient to 
5,tudents, patrons and s'ani/my 

ffJ/,IIU,UU:IS shall be installed and 5iO regulated 
at least 2 inches (51 mm) shall be CO/1-

availahle. 

601.4 /AGRJ lUellt and POliltlY Proce,,.,·t.;illg Plants. Except 
a,'i' provided in Section 601.4.4, the )vater supply shall be 
ample and potable, with adequate pressure alld 
for its distriblltion in the plant, and its protection 
cOl1tarnination and pollution. 

Note: A )vater report, issued under the authority the 
state health agency, to the potability o{ the )vater 
supply. shedl be obtained the and/ilfl1ished to 
the administrator vvhenever ,,'uch report is by the 
administrator. 
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601.4.1 A suPPZy water s'hall be available. 

601.4.2 Hose connections with steam and }vater-mixing 
valves or hot-water hose connections shall be provided 
at locations throughout the plant. 

601.4.3 The refu5;e rooms shall be provided with fClCili
ties washing reji.lse callS and other equipment in the 
rooms. 

601.4.4 Non-potable lvater is permitted only in those 
parts of official plants lvhere no is handled or 
prepared, and then only fi)1' limited purposes, such as 
on condensers 110t connected vvith the 
supply, in vapor lines serving inedible 
ing tanks, and in selver lines./or 
the sewage, In all cases, non-potabLe water lines shall 
be identified and shall not be cross connected 

water supply. 

Exception: Cross connection is permitted (fthis is nec
essaJY and such connection is of a 
type with a break to ensure against accidental contam
ination, and to be approved by local authorities and 
the Department. 

601.4.5 Equipment using potable water shall be so 
installed as to prevent back-Siphonage into the 
H'ater systenl. 

601.4.6 All pipelines, reservoirs, tanks. cooling towers 
and Like equipment in handling reused "vater 
shall be constructed and installed so as to facilitate 
their cleaning and ms:oeCilOt1. 

601.4.7 Hot water 
plish a thorough 
pressure to outLets. 

such temperature as to accom
shall be delivered under 

601.4.7.1 An ample supply of'vvate!' at not less 
than 180°F (82°cj shall he available when lIsed 

sanitizing pwposes'. 

alleys, and runways shall have hose CO/1-

cleanup pwposes. 

601.5 Collection Centers (lnd Fllcilities. 

601.5.1 The water supp(v shall be ample lvith fi:lcilities 
ils distribution. An ample supp(y' o{ }vater at not 

less than 180°F (82°e), or other suitable method. 

601.5.2 The vehicle cleaning and sanitizing area shall 
be provided with adequate line steam, a 
temperature (~lat least 18()OF (82°C), or other suitable 
method. 

601.5.3 Hose connections \'vilh steam and 1A!/.'IDj'·_"'l1 

valves of hot-and cold-water hose connections shall 
provided at locations the building and at 
unloading and vehicle slabs. 

601.6 /AGRJ Renderers. This area shall he provided }vith 
live steam or other Inethod vehicles. 

601. 7/AGRI Hor,'S'e l1tlelltand Pet Food Establishment!)'. 

601. 7.1 The water supply shall be ample, clean and 
potable, ~vith facilities for ifs distribution in the plant, 
and its protection against contamination and pollutioll. 

601. 7.1.1 Eqllipment using water shall be 
so installed as to pret'enr into the 
potable lvater .~ystem. 

601. 7.1.2 Non-potable \·vater is in 
those parts of~fI/cial planls where no edible product 
is handled or and then only limited 
purposes, such as on anunonia condensel:') not con
nected with the potable water SUPPZ)l, in vapor lines 

inedible product rendering tanks, ill connec-
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tion with equipment used for washing and washing 
inedible products preparatOlY to tanking, alld in 
sewer lines fiJI" 1110ving heavy solids in se~vage. In all 
cases, non-potable water lines shall be cleQJ'~V identi-

and shall not be cross connected with the 
potable lvater supp~y 

Exception: Cros,)' connection L,,' permitted [/ this is 
necessary for protection, and such connection 
is type with a break to ensure against acciden
tal contamination, and is approved local author
ities or by the Department. 

601.7.2 All pipelines, reservoirs, tanks, cooling towers, 
and like equipment employed in handling reused 'rvater 
shall be constructed and installed so a,1) to facilitate 
their and inspection. 

601.7.3 Hot water cleaning rooms and equipment 
shall he delivered under pressure to outlets and shall 
be of such temperature as to accomplish a thorough 

601.7.3.1 An ample suppZv or l1/ater at not less 
than 1800 F shall be available 'rvhen used 
for sanitizing purposes. 

601. 7.4 Pens, alleys. and runway.'! shall have hose con
nections for cleanups pwposes. 

602.0 Unlawful Connections. 

602.1 Prohibited Installation. No installation of potable 
water supply piping, or part thereof, shall be made in such a 
manner that it will be possible for used, unclean, polluted, 
or contaminated water, mixtures, or substances to cnter a 
portion of slIch piping from a tank, receptor, equipment, or 
plumbing fixture by reason of backsiphonage, suction, or 
other cause, either during normal use and operation thereof, 
or where such tank, receptor, equipment, or plumbing fix
ture is flooded or subject to pressure exceeding the operat
ing pressure in the hot or cold water piping. 

602.2 Cross-Contamination. No person shall make a con
nection or allow one to exist bctween pipes or conduits car
rying domestic water supplied by a public or private build-

I supply system, and pipes, conduits, or fixtures contain
ing or carrying water from any other source or containing 
or carrying water that has been used for a purpose whatso
ever, or piping carrying chemicals, liquids, gases, or sub
stances whatsoever, unless there is provided a backflow 
prevention device approved for the potential hazard and 
maintained in accordance with this code. Each point of use 
shall be separately protected where potential cross-contami
nation of individual units exists. 

602.3 BackflowPrevention. No plumbing fixture, device, 
or construction shall be installed or maintained, or shall be 
connected to a domestic water supply, where such installa
tion or connection provides a possibility of polluting such 
water supply or cross-connection between a distributing 
system of water for drinking and domestic purposes and 
water that becomes contaminated by such plumbing fixture, 
device, or construction unless there is provided a backtlow 
prevention device approved for the potential hazard. 
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602.4 Approval by Authority. No water piping supplied 
by a private water supply system shall be connected to any 
other source of supply without the approval of the Author
ity Having Jurisdiction, Health Department, or other 
department having jurisdiction. 

603.0 Cross-Connection Control. 

603.1 General. Cross-connection control shall be provided 
in accordance with the provisions of this chapter. 

No person shall install a water-operated equipment or 
mechanism, or usc a water-treating chemical or substance, 
where it is found that such equipment, mechanism, chemi
cal, or substance causes pollution or contamination of the 
domestic water supply. Such equipment or mechanism shall 
be permitted where equipped with an approved backtlow 
prevention device or assembly. 

603.2 Approva] of Devices or Assemblies. Before a 
device or an assembly is installed for the prevention of 
backflow, it shall have first been approved by the Authority 
Having Jurisdiction. Devices or assemblies shall be tested 
in accordance with recognized standards or other standards 
acceptable to the Authority Having Jurisdiction. BackJlow 
prevention devices and assemblies shall comply with Table 
603.2, except for specific appl ications and provisions as 
stated in Section 603.5.1 through Section 603.5.21. 

Devices or assemblies installed in a potable water sup
ply system for protection against backilow shall be main
tained in good working condition by the person or persons 
having control of such devices or asscmblics. Such devices 
or assemblies shall be tested at the time of installation, 
repair, or relocation and not less than on an annual schedule 
thereafter, or more often where required by the Authority 
Having Jurisdiction. \Vhere found to be defective or inoper
ative, the device or assembly shall be repaired or replaced. 
No device or assembly shall be removed from use or relo
cated or other device or assembly substituted, without the 
approval of the Authority Having Jurisdiction. 

Testing shall be performed by a certified backtlow 
assembly tester in accordance with ASSE Series 5000 or I 
otherwise approved by the AuthOrity Having Jurisdiction. 

603.3 Backflow Prevention Devices, Assemblies, and 
Methods. 

603.3.1 Air Gap. The minimum air gap to afford back
now protection shall be in accordance with Table 
603.3.1. 

603.3.2 Atmospheric Vacuum Breaker (A VB). An 
atmospheric vacuum breaker consists of a body, a 
checking member, and an atmospheric port. 

603.3.3 Hose Connection Backflow Prevente.". A hose 
connection backflow preventer consists of two indepen
dent check valves with an independent atmospheric vent 
between and a means of field testing aod draining. 

603.3.4 Double Check Valve Backilow Prevention 
Assembly (DC). A double check valve backtlow pre
vention assembly consists of two independently acting 
internally loaded check valves, four properly located 
test cocks, and two isolation valves. 
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TABLE 603.2 
BACKFLOW PREVENTION DEVICES, ASSEMBLIES, AND METHODS 

DEVICE, ASSEMBLY, 

OR METHOD1 

Air gap 

lAir gap for lise 
'with plumbing fixtures, 
appliances and appurte
nances 

Atmospheric vacuum 
(consists of a 

iatrl1m,plll~nc port) 

Antisiphon fill valve 
cocks) for water 
closet flush tanks and uri
nal tanks 

Vacuum breaker wall 

APPLICABLE 
STANDARDS 

ASME 
AI12.1.2 

ASME 
A 112.1.3 

ASSE 1001 or 
CSA B64.1.1 

ASSE 1002 or 
CSA B125.3 

hydrants, hose bibbs, frost ASSE 1019 or 
resistant, automatic drain- CSA B64.2.1.1 
ing type 

Backtlow prevcnlcr IDr 
Carbonated Beverage Dis

(two independent 

Breaker (single 
check valve with air inlet 
vent and means of field 
testing) 

Double Check Valve Back
flow Prevention Assembly 

independent check 
valves and means of field 

Double Check Detector 
'Fire Protection Bacld10w 
Prevention Assembly (two' 
independent check valves 
'with a parallel detector 
assembly ora 
,watcr meter and a double 
!check valve back flow pre
vention assembly and 
means of tield 
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ASSE 1022 

ASSE 1056 

ASSE 1015: 
AWWAC510: 
CSA 864.5 or 
CSA B64.5.1 

ASSE 1048 

DEGREE OF HAZARD 

POLLUTION 
(LOW HAZARD) 

BACK- BACK-
~PHONAGE PRESSURE 

x 

x 

x 

x 

x 

x 

x x 

x x 

CONTAMINATION 
(HIGH HAZARD) 

x 

x 

x 

x 

x 

x 

INSTALLATION2,3 

See Table 603.3.1 in this chapter. 

Air gap is a device with an inter-
nal air gap and typical installation 
includes plumbing fixtures, am)JJanc(~s 
and appurtenances. The critical level shall 
not be installed below the !lood level rim. 

Upright position. No valve dovm
stream. Minimum of 6 inches or listed 
distance above all downstream piping 
and flood-level rim 4,5 

Installation on water closet 
flush tank and urinal tanks wi th the fi 1I 
valve installed with the critical level not 
less than I inch above the opening of 

overflow pipe.4's 

Installation jncludes wall and 
hose bibbs. Such devices are not for usc 
under continuoLis pressure conditions 
(means of shutoff downstream of 
d .. I 'b' d 4 ~ . eVlce Ispr~llIte ) ............................... . 

Installation includes carbonated bever
age machines or dispensers. These 
devices operate under intermittent or 
continuous pressure conditions. 

Upright position. Minimum of 12 inches 
or I isted distance above all dowllstream 

piping and flood-level rim ofreceplor. 

Horizontal unless otherwise listed. 
Access and clearance shall be in accor
dance with the manufacturer's instruc
tions, and not less than a 12 inch clear
ance at bottom tor maintenance. 

nhtt"l'Ty,II':l.rld",· for test and repair. 

Horizontal unless otherwise listed. 
and clearance shall be in accor

dance with the manut~lcturer's instruc
and not less than a 12 inch clear

ance at bottom for maintenance. May 
need plattolll1/1adder for test and repair. 
Does not discharge water. Installation 
includes a fire protection system and is 
designed to operate under continuous 
pressure conditions. 
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TABLE 603.2 
BACKFLOW PREVENTION DEVICES, ASSEMBLIES, AND METHODS (continued) 

DEGREE OF HAZARD 

DEVICE, ASSEMBLY, APPLICABLE 

OR METHOD 1 STANDARDS 

Pressure Vacuum 
Breaker Backncrw 
Preventioll Assembly 
(loaded air inlet ASSE 1020 or 
valve, internally CSA B64.1.2 
loaded check valve 

'and Illeans of rleld 
testing) 

Reduced Pressure 
Principle Backllow 
Prevention 
(two independently 

loaded check 

tion 8ack110w Preven
tion Assembly (two 
independently acting 
loaded check v'alves, a 
differential pressure 

with a 
paral lei detector 
assembly consisting 
a water meter and a 
reduced-pressure prin
ciple backllow 

ASSE 1013; 
AWWAC511; 
CSA 864.4 or 
CSA 864.4.1 

ASSE 1047 

For Sl units: I inch 25.4 mm 
Notes: 

POLLUTION 
(LOW HAZARD) 

BACK
SIPHONAGE 

x 

x 

x 

BACK
PRESSURE 

x 

x 

J Sec description of devices and assemblies in this chapter. 

CONTAMINATION 
(HIGH HAZARD) 

BACK· 
SIPHONAGE 

x 

x 

x 

BACK
PRESSURE 

x 

x 

INSTALLATION2 ,3 

Upright May have valves 
downstream. Minimum of 12 inches 
above all dowllstreHm piping and 
nood-level rim of receptor. dis-
charge \'v'l:lter. 

Horizontal unless otherwise listed. 
Access and clearance shall be in accor
dance with the manUf[lcturer's instruc-

'tions, and not less than a 12 inch clear
ance at bottom for maintenance. May 
need platform/ladder for test and 
repair. May water. 

Horizontal unless otherwise listed. 
Access and clearance shall be in accor
dance with the manuilicturer's instruc
tions, and not less than a 12 inch clear
ance at boLtom 11:)]' maintenance. May 
need platform/ladder for test and 
repair. May discharge water. Installa
tion includes a fire protection system 
and is designed to operate under con
tinLlolis pressure conditions. 

lnstallatioll in pit or vault requires previous approval by the Authority Having Jurisdiction. 
Refer to general and specific requirement [or installation. 
Not to be subjected [0 operating rressure for 1110re than 12 hours in a hour period. 
For deck-mounted and equipment-mounted vacuulll breaker, sec Section 603.5.14. 

603.3.5 Pressure Vacuum Breaker Backflow Pre
vention Assembly (PVB). A pressure vacuum breaker 
backflow prevention assembly consists of a loaded air 
inlet valve, an internally loaded cheek valve, two prop
erly located test cocks, and two isolation valves, This 
device shall be permitted to be installed indoors where 
provisions for spillage are provided. 

603.3.6 Spill-Resistant Pressure Vacuum Breaker 
(8V8). A pressure-type vacuum breaker backflow pre
vention assembly consists of one check valve force
loaded closed and an air inlet vent valve force-loaded 
open to atmosphere, positioned downstream of the check 
valve, and located betwecn and including two tightly 
closing shutoff valves and test cocks. 

603.3.7 Reduced-Pressure Principle Backflow Pre
vention Assembly (RP). A reduced-pressure principle 
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backflow prevention assembly consists oftwo indepen
dently acting internally loaded check a differ
ential pressure-relief valve, fOLlr properly located test 
cocks, and two isolation valves. 

603.3.8 Double Check Detector Fire Protection Back
flow Prevention Assembly. A double cheek valve 
backf10w prevention assembly with a parallel detector 
assembly consisting of a water meter and a double check 
valve backflow prevention assembly (DC). 

603.3.9 Reduced Pressure Detector Fire Protection 
Backflow Prevention A reduced-pressure 
principle baekflow prevention assembly wilh a parallel 
detector assembly consisting of a water meter and a 
reduced-pressure principle backtlow prevention assem
bly (RP). 
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TABLE 603.3.1 
MINIMUM AIR GAPS FOR WATER DISTRIBUTION4 

FIXTURES 
WHERE NOT AFFECTED BY SIDEWALLS1 

(inches) 
WHERE AFFECTED BY SIDEWALLS2 

(inches) 

Efteeti vc openings] not greater than of an 
inch in diameter 

Effective not greater than :~ of an 
inch in diameter 

Effective n,""r>n.nuc·' not greater than I inch 
in diameter 2 

J 

Effective openings 1 greater than I inch in 
diameter 

T\vo times diameter of effective opening Three times diameter of effective opening 

For SI units: I inch = 111 III 

Not(~s: 

I Sidewalls, ribs, or similar obstructions do not affect air gaps w'here spaced from the inside edge of the spout opening a distance exceeding three times the 
diall1ckr orlhc effective opening lor a single wall, or distance exceeding four times the effective opening for two intersecting walls. 

Vertical walls, ribs. or similar obstructions extending from the water surface to or above the horizontal pl8ne or the spout opening other than specified in 
Footnote I above. The erred of three or morc such vertical walls or ribs has not been determined. In sllch the air gop shall be measured from the top 
oi'the wall. 

The cllcctive opening shall be the minimum cross-sectional at the seat or (he control valve or the supply pipe or tubing that feeds the device or outlet. 
Where two or more lines supply one outlet, the efjectivc opening shall be the sum of the cross-sectional areas of the individual supply lines or the area of 
the single outlet, whichever is smaller 

4 Air gaps less than I 111I:h (25.4 1111ll) shall be approved as a permanent part of 
vacuums or 0 to 25 inches of mercury (85 kPa). 

603.4 General Requirements. Assemblies shall comply 
with listed standards and be acceptable to the Authority 
Having Jurisdiction, with jurisdiction over the selection and 
installation of backflow prevention assemblies. 
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603.4. J Backflow Prevention Valve. Where more 
than one backflow prevention valve is installed on a 
single premise, and the valves are installed in one loca
tion, each separate valve shall be permanently identi
fied by the permittee in a manner satisfactory to the 
Authority Having Jurisdiction. 

603.4.2 The premise owner or responsible 
person shall have the backflow prevention assembly 
tested by a certified backflow assembly tester at the 
time of installation, repair, or relocation and not less 
than on an annual schedule thereafter, or more often 
where required by the Authority Having Jurisdiction. 
The periodic testing shall be performed in accordance 
with the procedures referenced in Table l401.1 by a 
tester qualified in accordance with those standards. 

603.4.3 Access and Clearance. Access and clearance 
shal I he provided for the rcquired testing, maintenance, 
and rcpair. Access and clearance shall be in accordance 
with the manufacturer's instructions, and not less than 
12 inches (305 mm) between the lowest portion of the 
assembly and grade, floor, or platform. Installations 
elevated that exceed 5 feet (1524 mm) above the floor 
or grade shall be provided with a permanent platform 
capable of supporting a tester or maintenance person. 

603.4.4 Connections. Direct connections between 
potable water piping and sewer-connected wastes shall 
not be permitted to exist under any condition with or 
without bacldlow protection. Where potable water is 
discharged to the drainage system, it shall be by means 

listed assembly that has been tested under actual backtlow conditions wilh 

of an approved air gap of two pipe diameters of the sup
ply inlet, but in no case shall the gap be less than 1 
inch (25.4 mm), Connection shall be permitted to be 
made to the inlet side of a trap provided that an 
approved vacuum breaker is installed not less than 6 
inches (152 mm), or the distance according to the 
device's listing, above the flood-level rim of such 
trapped fixture, so that at no time will such device be 
subjected to backpressure. 

603.4.5 Hot Water Backtlm.y Preventers. Backt10w 
preventers for hot watcr exceeding 110°F (43°C) shall 
be a type designed to operate at temperatures exceed
ing 110°F (43°C) without rendering a portion of the 
assembly inoperative. 

603.4.6 Backnow Preventers. Fixtures, 
app\1ances, or appurtenances with integral backflow 
preventers or integral air gaps manufactured as a unit 
shall be installed in accordance with their listing 
requirements and the manufacturer's installation 
instructions. 

603.4.7 Freeze Protection. In cold climate areas, 
backflow assemblies and devices shall bc protected 
from freezing with an outdoor enclosure or by a 
method acceptable to the Authority Having Jurisdic
tion. 

603.4.8 Drain Lines. Drain lines serving backflow 
devices or assemblies shal1 be sized in accordance with 
the discharge rates of the manufacturer's flow charts of 
such devices or assemblies. 

603.4.9 Prohibited Locations. Backtlow prevention 
devices with atmospheric vents or ports shall not be 
installed 111 pits, underground, or submerged locations. 
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603.5 Specific Requirements. 

603.5.1 Atmospheric Vacuum Breaker. \Vater closet 
and urinal flushometer valves shall be protected 
against backtlow by an approved backflow prevention 
assembly, device, or method. Where the valves are 
equipped with an atmospheric vacuum the 
vacuum breaker shall be installed on the discharge side 
of the tlushometer valve with the critical level not less 
than 6 inches (152 mm), or the distance according to 
its listing, above the ovedlow rim of a water closet 
bowl or the highest part of a urinal. 

603.5.2 BalJcock. \Vater closet and urinal tanks shall 
be equipped with a ballcock. The ball cock shall be 
installed with the critical level not less than 1 inch 

mm) above the full of the overflow pipc. 
In cases where the ball cock has no hush tube, the bot
tom of the water supply inlet shall be installed 1 inch 

mm) above the full opening of the overtlow pipe. 

603.5.3 Backflow Prevention. Water closet tlushome
tcr tanks shall be protected against backflow by an 
approved backflow prevention assembly, device, or 
method. 

603.5.4 Heat Heat exchangers used for 
heat transfer, heat recovery, or solar heating shall pro
tect the potable water system from being contaminated 
by the h ea t-transfer medi u m. S i ngl e-wa 11 heat 

used in indirect-fired water heaters shall 
meet the requirements of Section 505.4.1. Double-wall 
heat shall separate the potable water from 
the heat-transfer medium providing a space between 
the two walls that are vented to the atmosphere. 

603.5.5 \Vater Inlets. Water supply inlets to 
tanks, vats, sumps, swimming pools, and other recep
tors shall be protected by one of the following means: 

( I) An approved air gap. 

(2) A 1 isted vacuum breaker installed on the discharge 
side of the last valve with the critical level not less 
than 6 inches (152 mm) or in accordance with its 
listing. 

(3) A backflow preventer suitable for the contamina
tion or pollution, installed in accordance with the 
requirements for that type of device or assembly 
as set torth in this chapter. 

603.5.6 Protection from La""n Sprinklers and Irri-
Systems. Potable water supplies to systems 

having no pumps or connections for pumping equip
ment, and no chemical injection or provisions for 
chemical injection, shall be proteeted from backtlow 
by one of the following devices: 

(1) Atmospheric vacuum breaker (A VB) 

(2) Pressure vacuum breaker backflow prcvention 
assembly (PVB) 

(3) Spill-resistant pressure vacuum breaker (SVB) 

(4) Reduced-pressure principle backtlow prevention 
assembly (RP) 
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603.5.6.1 Systems with Where sprinkler 
and irrigation systems have pumps, connections 
for pumping equipment, or auxiliary air tanks, or 
are otherwise capable of creating backpresslIre, the 
potable water supply shall be protected by the tol
lowing type of device where the baekflow devicc 
is located upstream from the source of backpres
sure: 

(I) Reduced-pressure principle backtlow preven-
tion (RP) 

603.5.6.2 Systems with Backflow Devices. 
Where systems have a backtlow device installed 
downstream from a potable water supply pump or 
a potable water supply pump connection, the 
device shall be one of the following: 

(I) Atmospheric vacuum breaker (A VB) 

Pressure vaeuum breaker back tlow prevention 
assembly (PVB) 

(3) Spill-resistant pressure vacuum breaker 
(SVB) 

(4) Reduccd-pressure principle backtlow preven~ 
tion assembly (RP) 

603.5.6.3 with Chemical Injectors. 
Where include a chemical injector or pro-
visions for chemical injection, the potable water 
supply shall be protected by the following: 

(I) Reduced-prcssure. principle backtlow preven-I 
tion assembly (RP) 

603.5.7 Outlets with Hose Attachments. Potable 
water outlets with hose attachments, other than water 
heater drains, boiler drains, and clothes washer connec
tions, shall be protected by a nonremovable hose bibb
type backtlow preventer, a nonrcmovable hose bibb
type vacuum breaker, or by an atmospheric vacuum 
breaker installed not less than 6 inches (152 mm) 
above the highest point of usage located on the dis-

side of the last valve. In climates where freez-
temperatures occur, a listed self-draining frost

proof hose bibb with an integral backtlow preventer or 
vacuum breaker shall be L1sed. 

603.5.8 Water-Cooled Equipment. Water-cooled 
compressors, or other water-cooled equip
ment shall be protected by a backflow preventer 
installed in accordance with the requirements of this 
chapter. Water-cooled equipment that produces back
pressure s11a11 be equipped with the appropriate protec
tion. 

603.5.9 Aspit·ators. Water inlets to water-supplied 
aspirators shall be equipped with a vacuum breaker 
installed in accordance with its listing requirements 
and this chapter. The shall drain through an 
air gap. \\There the tai \piece of a fixture to recei ve the 
discharge of an aspirator is used, the air gap shall be 
located above the tlood-Ievel rim of the fixture. 
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603.5.10 Steam or Hot Water BoHen. Potable water 
connections to steam or hot water boilers shall be pro
tected from backtlow by a double check valve back
flow prevention assembly or reduced pressure principle 
backflow prevention assembly in accordance with 
Table 603.2. Where chemicals are introduced into the 
system a reduced pressure principle backflow preven
tion assembly shall be provided in accordance with 
Table 603.2. 

603.5.11 Nonpotable Water Piping. In cases where it 
is impractical to correct individual cross-connections 
on the domestic waterline, the line supplying such out
lets shall be considered a llonpotable water line. No 
drinking or domestic water outlets shaH be connected 
to the nonpotable waterline. Where possible, portions 
of the nonpotable waterline shall be exposed, and 
exposed portions shall be properly identified in a man
ner satisfactory to the Authority Having Jurisdiction. 
Each outlet on the nonpotable waterline that is permit
tcd to be used for drinking or domestic purposes shall 
be "CAUTION: NONPOTABLE WATER, DO 
NOT DRINK." 

1 & Hen 2/ /il1 international symbol 
in a circle with a slash it shall be provided 
similar to that shmvll in 601. 

603.5.12 Dispensers. Potable water supply 
to beverage dispensers, carbonated beverage dis
pensers, or coffee machines shall be protected by an air 
gap or a vented backflow preventer in accordance with 
ASSE 1022. For carbonated dispensers, pip
ing material installcd downstream of the backtlow pre
venter shall not bc affected by carbon dioxide gas. 

603.5.13 Prohibited Location. Backflow preventers 
shall not be located in an area containing fumes that 
arc toxic, poisonous, or corrosive. 

603.5.14 Deck-Mounted and Equipment-Mounted 
Vacuum Breakers. Deck-mounted or equipment
mounted vacuum breakers shall be installed in accor
dance with their listing and the manufacturer's installa
tion instructions, with the critical level not less than 1 
inch (25.4 mm) above the flood-Icvel rim. 

603.5.15 Protection from Fire Systems. 

Note: Fire Protection $vsteJI7S has not beefl adopted 
the State Fire Marshct/. This section cannot be nrt.lln;rO/J 

or enforced pursuant to California Health and Sc~fety 
Code 13114. 7 (a). wh feh is being reference. 
Calf/orllia Health and Code 13/ f 4.7 

For the PU1l)()se,." of/his section the jollowing are 
definitions I and class II systems: 

(I) American Water Works Association 
W. W.A} lVlanual No. A1-14 clai';s 1 Auto

malic fire sprinkler .systems ]'vith direct con-
nection ji'om public \ovateI' mains . no 
pumps, tal1ks. or reservoirs: no con-
nection fi'om other \ovateI' supplies, no 
anti/i'eeze or additives q{ any kind; and all 
sprinkler drains to the atmo-

or other safe outlets. 

(2) American Wa tel' Works A .')'sociation 
[A. W. W~A} Manual No. IV/-14 class 2 Auto
matic lire sprinkler systems lvhich are the 
same as class 1, except that booster pumps 
may be installed in the connections fi·om the 
street mains. 

(b) Auto/nalie fire sprinkler systems descrihed in suh
divisioll (a) shallllot require any bacVlow 
tion equipment at the service connection other 
thall required by those .':iystems con-
tained in the publication National Fire Pro-
tection Association entitled "Installation of Sprin
kler " [NFPA Pamphlet No. 13, 1980 edi
tion} 

603.5.16 Health Care or Laboratory Areas. Vacuum 
breakers for washer-hose bedpans sha11 be located not 
less than 5 feet (1524 111m) above the floor. Hose con
nections in health care or laboratory areas shall be not 
less than 6 feet (1829 mm) above the floor. 

603.5.17 Special Portable cleaning equip
ment, dental vacuum pumps, and chemical dispensers 
shall be protected from back flow by an air gap, an 
atmospheric vacuum breaker, a spill-resistant vacuum 
breaker, or a reduced pressure principle backflow pre
venter. 

603.5.18 Potable Water Outlets and Valves. Potable 
water outlets, freeze-proof yard hydrants, combination 
stop-and-wastc valves, or other fixtures that incorpo
rate a stop and waste feature that drains into the ground 
shall not be install cd underground. 

603.5.19 Pure Water Process Systems. The water 
supply to a pure water process system, such as dialysis 
water systems, semiconductor washing systems, and 
similar process piping systems, shall be protected from 
backpressure and backsiphonage by a reduced-pressure 
principle backflow prcventer. 

603.5.19.1 'Vater Systems. The individ
ual connections of the dialysis related equipment 
to the dialysis pure watcr system shall not require 
additional backflow protection. 

603.5.20 Plumbing Fixture Plumbing fixture 
fittings with integral backllow protection shall comply 
with ASME A1l2.l8.1/CSA B 125.1. 

603.5.21 Pools, and Hot Tubs. 
Potable water supply to swimming pools, spas, and hot 
tubs shall be protected by an air gap or a reduced pres
sure principle backtlow preventer in accordance with 
the following: 

(1) The unit is equipped with a submerged fiJI line. 

(2) The potable water supply is directly connected to 
the unit circulation system. 

604.0 Materials. 

604.1 and FiUings. tube, fittings, solvent I 
cements, thread sealants, solders, and flux used in potable I 
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water systems intended to supply drinking water shall be in 
I accordance with the requirements of NSF 61. 

Materials used in the water supply system, except 
valves and similar devices, shall be of a like material, 
except where otherwise approved by the Authority Having 
Jurisdiction. 

Materials for building water piping and building sup
shall comply with the applicable standards refer

Table 604.1. 

II Exception: {OSHPD 1, 2 & 4/ Use of CPVC is 1101 

ted for applications under autllOri'.J} of the 
Statef,vide Health and Developrnent. 

604.1.1 Local Authority to Approve CPVC Pipe 
J¥ithin Residential Bui/dings Under Spec{/ied COIl{li
tiolls. {RCD 1 & HCD 2} The local build-

official COUI1~Y, or 
permit the use of 

water di.i,'tribution .systems within the interior of resi-
dential provided all of the follovt!ing condi
lions are satisfied: 

(a) Permit Conditions. building permit issued 
pursuant to Section 604./.1 shall be conditioned 
011 compliance lvilh the mitigation measures set 
forth in this section. 

(b) Approved lilaterial."'I'. Only CPVC mate-
riallisted as an approved material and installed in 
accordance lvith this code may be used. 

((~ Illstal/atioll and Use. Any instal/ation and use ~f 
CP VC material pursuant to this section 
shall compZv with all applicable requirements ~l 
this code and Section 1.2 I of this 
code, Installation CPVC Solvent 
Cemented Hot and Cold Water Distribution S:vs-

II tems, lAP/lifO IS 20-2010. 

II 

(d) Cert{/icatioll of Compliance. Prior to a 
building permit pursuant to Section 604.1./, the 
building official shall as part of the per
mitling process that the contractor, or the appro
priate plumbing subcontractors. provide written 
certification: (I) that is required in subdivision 
(e), and (2) that he or she lvil! Ivith the 
flw.;/ling procedure,,;' al/d worker 
set/orth in SectioJl 1.2 ~fAppelldix I code, 
Installation Standard/or CPVC Solvent Cemented 
Hot and Cold JYater Distribution Systems, 
(lAP/lifO IS 20-2010). 

(e) Worker Safety. Any contractor applyil1g for a 
building permit that includes the lise q/ CPvc 
plumbillg materials authorized pursuant to this 
seclion shall include in the application a 

written certijication stating that: 

(I) They are mvare q/ the health and haz-
ards associated with CPVC V""·flH'JHI,J.:: 

lations; 

(2) They have included in their l!?jl.lf}' and Illness 
Prevention Plan the hazards associated with 
CP VC plumbing pipe installations; and 
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(3) The worker eierllents oj'their 
Injw}' and fllness Preventiol1 Plall JIleet tlte 
Department of1ndustrial Relation's "1,1111«1111'<,' 

(/) Findings of COl'llplitmce. The 
shall not final permit appl'OwJi 
plumbing materials installed pursuant to Section 
604. I. I unless he or shejinds that the material has 
been illstalled in compliance wilh the require
ments of'this; code and thaI the instailer has com
plied lVith the requirements in Section 1.2. I 0/ 
Appendix I ~f this code. Installation Standards ./(Jr 
CPVC Solvent Cemented HoI and Cold 1-Vater Dis-
tribution Systems. (IA PMO IS 1\ 

(g) Penalties. AllY cuntractor or subcontractor found 
10 have failed to comply lvilh the flushing J"t'tllllJ"f.'_ 

ments· o./Sectiol1 1.2. I of Appendix I of'this code or 
tlte ventilation, and requirements q/ Section 
1.2.2 ~/Appel1d;x I code. Installation Stan-
dards for CPvc Solvent Cemented Hot and Cold 
Water Distribution (JAPMO IS 20-2(10) II 
shall he sul~iecl to Ihe penalties in Health and 
S{~le~y Division 13, Part 1.5, 6 

17995 et seq.}. In addition. 
cOlldllCt q/ all)' building inspection the building 

that the ventilation and glove 
~ISection 2.7.1 of Appendix I o/this II 

code. "Special Requirements CPVC Installa-
tion lvithin Residential 
lated. s'llch building 
tor or subcontractor/c)l' that violatioll. 

604.1.2 PEX. All installations q{ PEX pipe where it is 
the initial plumbing piping installed in 11elV construc
tion shall beflu,)'hed Ivvice over a period olat least one 
week. The pipe system shall hefirst/lushed/or at least 
10 minutes and then and allowed 10 standfbr no 
less than I week which all the branches oj'the 
pipe system must befilished long tojitl~v empty 
the contained volume. This provision shall not apply to 
the installation (~l PEX pipe where it an exist-

pipe system q/any material. 

(I) At the time oj jill, eachfixture shall h(rve a remov
able tag applied slaling: 

"This flelV plumbing system I,vas first jilled 
and flushed on (date) 

111e Stale of" Califixl7ia 
requires that the ,,",ystem be flushed a/tel' 
standing at least one \cveek afier the jill date 
.I;pecified a/Jove. If" this system is used earlier 
than one week qfter the fill date. the vvaler 
must be allowed 10 run fhr at least tvvo min
utes to use/or humall consumptioll. This 
tag may not be removed prior to the comple
tion required secondflushing, except by 
the building ovvner or occupal/t. " 

Prior to issuing a building to inslall PEX 
the building shall n'" part 

the permitting process that the contractor, or the 
appropriate plumbing subcontractors, provide 
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MATERIAL 

II Asbestos-Ccment 

8rass 

Copper 

crvc 

Ductile-Iron 

Galvanlzcd Steel 

Malleable Iron 

PC 

PE-AL-PE 

PE-RT 

PP 

PVC 

Stainless Stecl 

TABLE 604.1 
MATERIALS FOR BUILDING SUPPLY AND WATER DISTRIBUTION PIPING AND FITTINGS 

BUILDING 
SUPPLY PIPE 
AND FITTINGS 

Xl 

X 

X 

X 

X 

X 

X 

Xl 

X 

X 

X 

X 

X 

x 

- -- ~ --~ ----~----

WATER 
DISTRIBUTION 

PIPE AND 
FITTINGS 

REFERENCED 
STANDARD(S) PIPE 

ASTM C 296 

X ASTM 8 43, ASTM B 135 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

ASTM 8 42, ASTM B 75, 
ASTM 8 88, ASTM B 251, 
ASTM B ASTM B 447 

ASTM D 2846, ASTM F 441, 
ASTM F 442 

ASTM A 53 

ASTM D 2239, ASTM D 2737, 
ASTM D 3035, A WW A C90 1, 
CSA 8137.1 

ASTM F 1282, CSA B137.9 

ASTM F 2769 

ASTM F 876, ASTM F 877, 
CSA 8137.5. AWWA C904 1 

F 1281, CSA 8137.10, 
ASTM F 2262 

ASTM F 2389, CSA B 137.11 

ASTM D 1785, ASTM 02241, 
AWWA C900 

ASTM A 269, ASTM A 312 

REFERENCED 
STANDARD(S) FITTINGS 

ASME BI6.15, ASME BI6.18, 
ASME BI6.22. ASME 816.26 

02846, ASTM F 437, 
F 438, ASTM F 439, 
F 1970 

ASME B 16.4, A WW A C 11 0, 
AWWAC153 

ASME 816.3 

ASTM D 2609, ASTM D 2683, 
ASTM D 3261, ASTM FlOSS, 
CSA B137.1 

ASTM F 1282. ASTM F 1974, 
CSA 8137.9 

ASTM F 1807, ASTM F 2098, 
AS'rM F 2159; ASTM F 2735, 
ASTM F 2769 

1061, ASTM F 877, 
ASTM F 1807, ASTM F 1960, 

F 1961, ASTM F 2080, 
F 2159, ASTM F 2735, 

CSA B137.5 

I ASTM F 2389, CSA B 137.11 

ASTM D 2464, ASTM 0 2466, 
I ASTM 0 AST\1 F 1970 

For Building Supply or cold-waler applications. 

IfilclI PEl{ tllhing is IJ/accd ill ,I'oi! (lnd is uscd in potahle water Sl'S/CfllS intcnded 10 slIpply drinking waler to/ixtures or appliances. 1/7I! tubing or piping 

shaff be sleeved with (f lIIaterial opprorcdfo}" potable lnlle!' use ill soil Of' other materiallliat is illlfJermeahle 10 solvenls or pctmlelllll {Jmducts. 

PEX II/bing shall meet or exceed Ihe requirements oj A STlvf FB76-08 or 011 equivalent or more stringent standard when used ill continuously recirculating 

hot water sVslclIIs and tlJe PEX tl/bing is exposed 10 the IiOllvater 100% a/the till/e. 

II IFor BSC, DSA-SS, DSA-SS/CC & lIeDI The /lse ofPt~l(-AL-PEX in po/aMe water supply sTstems is not adop/ed. 
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lvritten certification lhat he or she will comply 
wilh Ihe.flushing procedures in the code. 

(3) The building official shall 110t final permit 
approval orallY PEX plumbing ins/allalion unless 
he or that the material has been installed 

·with the requirements the code. 

the requirements to flush and tag the 

·\Tstems. 

(4) AllY contractor or suhcontractor flnmd to have 
{ailed to COf71P~F with the PEXflushillg "0,11111·'0_ 

{nellts shall he sll/~iect to the penalties in Healtiz 
and Sa/ely Code. Division 13. Part 1.5, Chapter 6 
(Section /7995, el 

604.2 Tube. Copper tube for water piping shall 
have a weight of not less than Type L. 
IiXCe]Jtil[)n: Type M copper tubing shall be permitted to be 
used for water piping \vhere piping is aboveground in, or 
on, a building or underground outside of structures. 

604.3 Hard-Drawn Copper Tubing. Hard-drawn copper 
tubing for water supply and distribution in addition to the 
required incised shall be marked in accordance 
with ASTM B 88. The colors shaH be: Type K, grecn; I 
L, blue; and Type M, red. 

604.4 Flexible Copper Connectors. Listed flexible copper 
water connectors shall be installed in readily accessible 
locations, unless otherwise listed. 
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604.5 Cast-Iron Cast-iron fittings up to and 
including 2 inches (50 mm) in size, where used in C0l1l1eC
tion with potable water piping, shall be galvanized. 

604.6 Malleable Iron Fittings. Malleable iron water fit
tings shall be galvanized. 
604.7 Previously llsedPiping and Piping and 
tubing that has previously been used for a purpose other 
than for potable water systems shall not be used. 

1

604.S Coating. Epoxy coating uscd on existing 
building supply or \vater distribution piping sy. stems shall 
be in accordance with NSF 61 and AWWA C21 O. 
604.9 Plastic ~laterials. Approved plastic materials shall 

I be permitted to be used in building supply piping, provided 
I that where metal building supply piping is llsed for electri-

cal grounding purposes, replacement piping therefore shall 
be of like materials. 
Exception: Where a grounding system acceptable to the 
Authority I-laving Jurisdiction is installed, inspected, and 
approved, metallic pipe shall be permitted to be replaced 

I with nonmetall ic pipe. Plastic materials for building supply 
piping outside underground shall have a blue insulated cop
per tracer wire or other approved conductor installed adja
cent to the piping. Access shall be provided to the tracer 
wire or the tracer wire shall terminate aboveground at each 
end of the nonmetallic piping. The tracer wire size shall be 
not less than 18 A WG and the insulation type shall be suit
able for direct burial. 
604.10 Solder. Solder shall comply with the requirements 
of Section 605.3.4. 
604. t I Lead Content. Water pipe and fittings with a lead 
content which exceeds 8 percent shall be prohibited in pip-

systems used to convey potable water. 
Note: On or 1, 2010, see Section 116875 q/ 
the Health and Code for the lead content 
pipe or plumbing orfixtures intended to cOllvey or 
dispense lvaterfor human consumption. 

604.1 2 Flexible Corrugated Connectors. Flexible conTl
gated connectors of copper or stainless steel shall be lim
ited to the following connector lengths: 
(1) Fixture Connectors - 30 inches (762 mm) 
(2) Washing Machine Connectors 72 inches (1829 mm) 
(3) Dishwasher and Icemaker Connectors - 120 inches 

(3048 111m) 

604.13 Water Heater Connectors. Flexible metallic water 
heater connectors or reinforced flexible water heater con
nectors connecting water heating to the piping shall 
be in accordance with the applicable standards referenced 
in Table 1401.1. or stainless steel flexible connec-
tors shall not 24 inches (610 mm). PEX-AL-
PEX, PE-AL-PE, or PE-RT tubiIw shall not be installed 
within the first 18 inches (457 mm) of piping connected to 
a water heater. 
{BSC HCD J & HCD 2} PEX-AL-PEX is !lot adopted/or 
use in water supp~y and distribution systems. 

605.0 Joints and Connections. 
605.1 Asbestos-Cement and Joints. Joining methods 
for asbestos-cement pipe and fittings shall be installed in 
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accordance with the manufacturer's installation instructions 
and shall comply with Section 605.1.1. 

605.1.1 Mechanical .Joints. Mechanical joints shall be 
of the same composition as the pipe and sealed with an 
approved elastomeric or joined by a listed com
pression type coupl ing. Elastomeric gaskets shall com
ply with ASTM D 1869, The coupling grooves, pipe 
ends, and clastomeric gaskets shall be cleaned. Elas
tomeric shall be positioned in the grooves. 
Lubricant recommended for potable water application 
by the pipe manufacturer shall be applied to the 
machined end of the pipe. Lubricant shall not be 
applied to the elastomeric or groove, unless 
specifically recommended by the man ufacturer. 

605.2 Brass Pipe and Joints. Joining methods for brass 
pipe and fittings shall be installed in accordance with the 
manufacturer's installation instructions and shall comply 
with Section 605.2.1 through Section 605.2.3. 

605.2.1 Brazed Joints. Brazed joints between brass 
pipe and fittings shall be made with brazing hav-
ing a liquid temperature above lOOO°F The 
joint surfaces to be brazed shall be cleaned bright by 
either manual or mechanical means. Pipe shall be cut 
square and reamed to full inside diameter. Brazing flux 
shall be applied to the joint surfaces where required by 
manufacturer's recommendation. filler metal in 
accordance with AWS As.8 shall be applied at the point 
where the pipe or tubing enters the socket of the fitting. 

605.2.2 Mechanical Joints. Mechanical joints shall be 
of the compression, pressed, or grooved type using an 
approved elastomcric gasket to form a seal. 

605.2.3 Threaded Joints. Threaded joints shall be 
made with pipe threads in accordance with ASM E 
B1.20.1. Thread sealant tape or compound shall be 
applied only on male threads, and sueh material shall 
be of approved types, insoluble in water, and nontoxic. 

605.3 Copper Pipe, Tubing, and Joints. Joining methods 
for copper pipe, tubing, and fittings shall be installed in accor
dance with the manufacturer's installation instructions and 
shall comply with Section 605.3.1 through Section 605.3.5. 

605.3.1 B.'azed Joints. Brazed joints between copper 
pipe or tubing and fittings shall be made with brazing 
alloys a liquid temperature above 1000°F 
(53 The joint surfaces to be brazed shall be 

by either manual or mechanical means. 
Tubing be cut square and reamed to full inside 
diameter. Brazing flux shall be applied to the joint sur
faces where required by manufacturer's recommenda
tion. Brazing filler metal in accordance with A WS 
A5,8 shall be applied at thc point where the pipe or 
tubing enters the socket ofthe fitting. 

605.3.2 Flared Joints. Flared joints for soft copper 
water tubing shall be made with fittings that are in 
accordance with the applicable standards referenced in 
Table 604.1. Pipe or tubing shall be cut square using an 
appropriate tubing cutter. The tubing shall be reamed 
to full inside diameter, resized to round, and expanded 
with a proper flaring tool. 
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605.3.3 IVlechanical .Joints. Mechanical joints shall 
include, but are not limited to, compression, u .... ~.,.,""'''., 
grooved, pressed, and push fit fittings. 

605.3.3.1 Mechanically Formed Tee Fittings. 
Mechnnically formed tee fittings shall have 
extracted collars that shall be formed in a continu
ous operation consisting of drilling a pilot hole and 
drawing OLlt the pipe or tube surface to form a collar 
having a height not less than three times the thick
ness of the branch tube wall. The branch pipe or 
tube shall be notched to conform to the inner curve 
of the run pipe or tube and shall have two dimple 
depth stops to ensure that penetration of the branch 
pipe or tube into the collar is of a depth for brazing 
and that the branch pipe or tube does not obstruct 
the tlow in the main line pipe or tube. Dimple depth 
stops shall be in line with the run of the pipe or 
lube. The second dimple shall be l;::~ of an inch (6.4 
mm) above the tirst and shall serve as a visual point 
of inspection. Fittings and joints shall be made by 
brazing. Soldered joints shall not be pennitted. 

605.3.3.2/Not permittnl.f()r OSHPD 1, 2, 3, & 4/ 
Pressed Pressed fittings for copper pipe or 
tubing shall have an elastomeric O-ring that forms 
the joint. The pipe or tubing shaH be fully inselied 
into the titting, and the pipe or tubing marked at the 
shoulder of the fitting. Pipe or tubing shall be cut 
square, chamfered, and reamed to full inside diame
ter. The fitting alignment shall be checked against 
the mark on the pipe or tubing to ensure the pipe or 
tubing is inserted into the fitting. The joint shall be 

lIsing the tool recommended by the manu
tacturer. 

605.3,3.3 Push Fit Fittings. Removable and non
removable push fit fittings for copper tubing or 
pipe that employ quick assembly push fit connec
tors shal I be in accordance with ASSE 1061. Push 
fit fittings tor copper pipe or tubing shall have an 
approved elastomeric O-ring that forms the joint. 
Pipe or tubing shall be Cllt square, chamfered, and 
reamed to full inside diameter. The tubing shall be 
fully inserted illto the fitting, and the tubing 
marked at the shoulder of the fitting. The fitting 
alignment shall be checked the mark on 
the tubing to ensure the tubing is inserted into the 
fitting and gripping mechanism has engaged on 
the pipe. 

605.3.4 Solder'cd .Joints. Soldered joints between cop
per pipe or tubing and fittings shall be made in accor
dance with ASTM B 828 with the following sequence 
of joint preparation and operation as follows: measur-

and cutting, reaming, cleaning, tluxing, assembly 
and support, heating, applying the solder, cooling and 
cleaning. Pipe or tubing shall be cut square and reamed 
to the full inside diameter including [he removal of 
burrs on the outside of the pipe or tubing. Surfaces to 
be joined shall be cleaned bright by manual or mechan
ical means. Flux shall be arplied to pipe or tubing and 

fittings and shall be in accordance with ASTM B 813, 
and shall become noncorrosive and nontoxic after sol
dering. Insert pipc or tubing into the base of the fitting 
and remove excess flux. Pipe or tubing and fitting shall 
be supported to ensure a un i form capi lIary space 
around the joint. Heat shall be applied using an air or 
fuel torch with the flame perpendicular to the pipe or 
tubing Llsing acetylene or an LP gas. Preheating shall 
depend on the size of the joint. The tlame shall be 
moved to the fitting cup and alternate between the 
or tubing and fitting. Solder in accordance with ASTM 
B 32 shall be applied to the joint surfaces until 
lary action draws the molten solder into the cup. Solder 
and fluxes with a lead content that exceeds 0.2 percent 
shall be prohibited in piping systems conveying 
potable water. Joint surfaces shall not be disturbed 
until cool and any remaining flux residue shall be 
cleaned. 

605.3.5 Threaded Joints. Threaded joints for copper 
pipe shall be made with pipe threads in accordance 
with ASME B 1.20.1. Thread sealant tape or compound 
shall be applied only on male threads, and such mate
rial shall be of approved types, insoluble in water, and 
nontoxic. 

605.4 CPVC Plastic and Joints. CPVC plastic pipe 
and fitting joining methods shall be installed in accordance 
with the manufacturer's installation instructions and shall 
comply with Section 605.4.1 through Section 605.4.3. 

605.4.1 Mechanical Joints. Removable and nonre
movable push fit fittings that employ a quick assembly 
push fit connector shall be in accordance with ASSE 
1061. 

605.4.2 Solvent Cement Joints. Solvent cement joints 
for CPVC pipe and fittings shall be clean from dirt and 
moisture. Solvent cements in accordance with ASTM F 
493, requiring the use of a primer shall be orange in 
color. The primer shall be colored and be in accor
dance with ASTM F 656. Listed solvent cement in 
accordance with ASTM F 493 that docs not require the 
use of primers, yellow or red in color, shall be permit
ted for pipe and fittings manufactured in accordance 
with ASTM. D 2846, of an inch (15 mm) through 2 
inches (50 mm) in diameter. Apply primer where 
required inside the fitting and to the depth of the titting 
on pipe. Apply liberal coat of cement to the outside 
surface of pipe to depth of fitting and inside of fitting. 
Place pipe inside fitting to forcefully bottom the pipe 
in the socket and hold together until joint is set. 

IHCD 1 & HCD 21 Lmv VOC One-Step Cement that 
does not require the use o./priltler shall be utilized ~vith 
CP VC pipe and Jitting')', mam{/actured in accordance 
with ASTl'vi D 2846. 

605.4.3 Threaded Joints. Threads shall comply with 
ASME Bl.20.1. A minimum of Schedule 80 shall be 
pemlitted to be threaded: however, the pressure rating 
shall be reduced by 50 percent. The lise of molded fit
tings shall not result in a 50 percent reduction in the 
pressure rating of the pipe provided that the molded tit-
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tings shall be fllbricated so that the wall thickness of 
the material is maintained at the threads. Thread 
sealant compound that is compatible with the pipe and 
fitting, insoluble in water, and nontoxic shall be 
applied to male threads. Caution shall be used during 
assembly to prevent over tightening of the CPVC com
ponents once the thread sealant has been applied. 
Female CPVC threaded fittings shall be used with plas
tic male threads only. 

605.5 Ductile Iron Pipe and .Joints. Ductile iron pipe and 
fitting joining methods shall be installed in accordance with 
the manufacturer's installation instructions and shall com
ply with Section 605.5.1 and Section 605.5.2. 

605.5.1 Mechanical Joints. Mechanical joints for duc
tile iron pipe and fittings shall consist of a bell that is 
cast integrally with the pipe or fitting and provided with 
an exterior flange having bolt holes and a socket with 
annular recesses for the sealing and the plain end 
of the pipe or fitting. The elastomeric gasket shall com
ply with A W\V A C Ill. Lubricant recommended for 
potable water appl ication by the pipe manufacturer 
shall be applied to the and plain end of the pipe. 

605.5.2 Push-On Joints. Push-on joints for ductile iron 
pipe andftttings shall consist of a single elastomeric gas
ket that shall be assembled by positioning the elastomeric 
gasket in an annular recess in the pipe or fitting socket 
and forcing the plain end of the pipe or fitting into the 
socket. The plain end shall compress the elastomeric gas
ket to form a positive seal and shall be designed so that 
the elastomeric shall be locked in place 
displacement. The e1astomeric shall comply with 
A \VW A ell 1. Lubricant recommended for potable 
water application by the pipe manufacturer shall be 
applied to the gasket and plain end of the pipe. 

605.6 Galvanized Steel and Joints. Galvanized steel 
pipe and fitting joining mcthods shall be installed in accor
dance with the manufacturer's installation instructions and 
shall comply with Section 605.6.1 and Section 605.6.2. 

605.6.1 Mechanical Joints. Mechanical shall be 
made with an approved and listed elastomeric gasket. 

605.6.2 Threaded Joints. Threaded joints shall be 
made with pipe threads that are in accordance with 
ASME B 120.1. Thread sealant tape or compound shall 
be applied only on male threads, and such material shall 
be of approved types, insoluble in water, and nontoxic. 

605.7 PE Plastic and Joints. PE plastic pipe 
or tubing and fitting joining methods shall be installed in 
accordance with the manufacturer's installation instructions 
and shall comply with Section 605.7.1 and Section 605.7.2. 

605.7.1 Heat-Fusion Joints. Heat-fusion joints 
between PE pipe or tubing and fittings shall be assem
bled in accordance with Section 605.7.1.1 through Sec
tion 605.7.1.3 using butt, socket, and electro-fusion 
heat methods in accordance with ASTM D 2657. 

605.7.1.1 Butt-Fusion Joints. Butt-fusion joints 
shall be made by heating the squared ends of two 
pipes, pipe and fitting, or two fittings by holding 
ends against a heated element. The heated element 
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shall be removed where the proper melt is 
obtained and joined ends shall be placed together 
with applied torce. 
605.7.1.2 Electro-Fusion Joints. Electro-fusion 
joints shall be made by embedding the resistance 
wire in the fitting and supplying with a heat 
source. Pipe shall be clamped in place and power 
applied through a controlled processor. The mate
rial surrounding the wire shall be melted along 
with the pipe and shall provide the pressure 
required for fusion. 
605.7.1.3 Socket-Fusion Joints. Socket-fusion 
joints shall be made by simultaneollsly heating the 
outside surface of a pipe end and thc inside of a 
fitting socket. Where the proper melt is obtained, 
the pipe and fitting shall be joined by inserting one 
into the other with applied force. The joint shall 
fuse together and remain undisturbed until cool. 

605.7.2 IVlechanical Joints. Mechanical joints between 
PE pipe or tubing and fittings shall include insert and 
mechanical compression fittings that provide a pressure 
seal resistance to pullout. Joints for insert fittings shall 
be made cutting thc pipe square, a cutter 
designed for plastic piping, and removal of edges. 
Two stainless steel clamps shall be placed ovcr the end 
of the pipe. Fittings shall be checked for proper size 
based on the diameter of the pipe. The end of pipe shall 
be placed over the barbed insert fitting, making contact 
with the fitting shoulder. Clamps shall be positioned 

to 180 degrees (3.14 rad) apart and shall be tight
ened to provide a leak tight joint. Compression type cou-

and fittings shall be permitted for LIse in joining 
PE piping and tubing. Stitlcners that extend beyond the 
clamp or nut shal1 bc prohibited. Bends shall be not less 
than 30 pipe diameters, or the coil radius where bending 
with the coil. Bends shall not be permitted closer than 
10 pipe diameters of a fitting or valve. Mechanical joints 
shall be designed for their intended Lise. 

605.8 PE-AL-PE Plastic Pipe/Tubing and Joints. PE
AL-PE plastic pipe or tubing and fitting joining methods 
shall be installed in accordance with the manufacturer's 
installation instructions and shall comply with Section 
605.8.1 and Section 605.8.1.1. 

605.8.1 Mechanical Joints. Mechanical joints tor PE
AL-PE pipe or tubing and fittings shall be either of the 
metal insert with a split and compression 
nut or metal insert fittings with copper crimp 
Metal insertftttings shall comply with ASTM F 1974. 
Crimp insert fittings shal1 be joined to the pipe by plac-
ing the copper crimp around the ollter circumfer-
ence of the pipe. the pipe material into the 
space formed by the ribs on the fitting until the pipe 
contacts the ShOll Ider of the fitting. The crimp ring 
shall then be positioned on thc pipe so the of the 
crimp ring is )/~ of an inch mm) to ~4 of an inch (6.4 
mm) from the end of the pipe. The jaws of the crimping 
tool shall be centered over the crimp ring and tool per
pendicular to the barb. The jaws shall be closed around 
the crimp ring and shall not be crimped more than once. 
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605.8.1.1 Compression Joints. Compression 
joints for PE-AL-PE pipe or tubing and fittings 
shall be joined through the compression of a split 

by a compression nut around the circumfer
ence of the pipe. The compression nut and split 
ring shall be placed aroLlnd the pipe. The ribbed 
end of the shall be inserted onto the pipe 
until the pipe contacts the shoulder of the fitting. 
Position and eompress the split ring by tightening 
the compression nut onto thc insert fitting. 

605.9 PE-RT. Polyethylene of raised temperature 
tubing shall be marked with the appropriate standard 
nation(s) I isted in Table 604.1 for which the tubing has 
been approved. PE-RT tubing shall be installed in aceor
dance with the manufacturer's installation instructions. 

60S.9.1 Metal insert fittings, metal compres
sion tittings, and plastic fittings shall be manufaetured 
to and marked in accordanee with the standards for fit
tings in Table 604.1. 

605.10 PEX Plastic and Joints. PEX plastic tub
ing and titting joining methods shall be installed in accor
dance with the manufacturer's installation instructions and 
shall comply with Section 605.10.1 and Section 605.10.2. 
All PEX pipe installed in Calilornia must provide at leas't 
3D-day UV protection. IOSHPD 1. 2. 3, & 41 Installation 
and lfse oj' PEX shall be i/l accordance l'vith manu-
1nr'Tlll"OP's slandard::;. PEX piping shall not be used fbI' any 
application that ~vould result in noncompliance ~vith any 
provision'>' California Building Standards Code, 

605.HU Fittings for PEX tubing shall comply 
with the applicable standards referenced in Table 604.1. 
PEX tubing in accordance with ASTM F 876 shall be 
marked with the app! icable standard designation for the 

speci fied for use with the tubing. Brass jittings 
used }vith PEX tuhing shall meet or exceed NSF J 4-
2009 standard,'i to prevent dezincijication and stress 
crack corrosion. IOSHPD I, 2, 3, & 41 Installation and 
use shall be ill accordance with mam~fclc
turer's standards. PEX piping shall not be usedfi:)J' any 
application that would result in nOl1compliance with any 
prOVISIOns Cali/ornia Standard,>' Code. 

605.1 0.2 Mechanical Joints. Mechanical joints shall 
be installed in accordance with the manufacturer's 
installation instructions. 

605.11 .PEX-AL-PEX Plastic and Joints. PEX-
AL-PEX plastic pipe or tubing and fitting joining methods 
shall be installed in accordance with the manufacturer's 
installation instructions and shall comply with Section 
605.11.1 and Section 605.11.1.1. 

IBSC. flCD 1 & flCD 21 PEX-AL-PEX is !lot adopted/or 
use in potable "vater and distribution systenls. 
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60S.11.1 Mechanical Joints. Mechanical joints 
between PEX-AL-PEX tubing and fittings shall 
include mechanical and compression type fittings and 
insert fittings with a crimping ring. Insert fittings uti
lizing a crimping ring shall be in accordance with 
ASTM F 1974 or ASTM F 2434. Crimp joints for 
crimp insert fittings shall be joined to PEX-AL-PEX 

pipe by the compression of a crimp ring around the 
outer circumference of the pipe, forcing the pipe mate
rial into annular spaces formed by ribs on the 

[BSC] PEX-AL-PEX is !lot adopled fbr use ill potahle 
water supp(V and distribution systelTls. 

605.11.1.1 Compression Joints. Compression 
joints shall inc lude compression insert fittings and 
shall be joined to PEX-AL-PEX pipe through the 
compression of a split ring or compression nut 
around the outer circumference of the pipe, forc-

the pipe material into the annular space formed 
by the ribs on the fitting. 

IBSCI PEX-AL-PEX is !lot jor use ill 
potable water supply and distributioll syslems. 

60S.12Polypropylene (PP) Piping and Joints. PP pipe 
and fittings shall be installed in accordance with the manu
facturer's installation instructions and shall comply with 
Section 605.12.1 through Section 605.12.3. 

605.12.1 Heat-Fusion Joints. Heat-fusion joints for 
polypropylene (PP) pipe and fitting joints shall be 
installed with socket-type heat-tused polypropylene fit
tings, fusion outlets, butt-fusion polypropylene fittings 
or pipe, or electro-fusion polypropylene fittings. Joint 
surfaces shall be clean and free from moisture. The joint 
shall be undisturbed until cool. Joints shall be made in 
accordance with ASTM F 2389 or CSA B l37.11. 

605.12.2 Mechanical and Compression Sleeve 
Joints. Mechanical and compression sleeve joints shall 
be installed in accordance with the manufacturer's 
installation instructions. 

605.12.3 Threaded Joints. PP pipe shall not be 
threaded. PP transition fittings for connection to other 
piping materials shall only be threaded by use of brass 
or stainless steel inserts molded in the fitting. 

605.13 PVC Plastic Pipe and Joints. PVC plastic pipe and 
fitting joining methods shall be installed in accordance with 
the manufacturer's installation instructions and shall com
ply with Section 605.13.1 through Section 605.13.3. 

605.13.1 Mechanical Joints. Mechanical joints shall 
be designed to provide a permanent seal and shall be of 
the mechanical or push-on joint. The mechanical joint 
shall include a pipe that has a wall thickness to 
withstand without deformation or collapse; the com

force exerted where the fitting is tightened. 
push-on joint shall have a minimum wall thickness 

of the bell at any point between the ring and the pipe 
barrel. The elastomeric gasket shall comply with 
ASTM D 31 and be of such size and shape as to 
provide a compressive force against the spigot and 
socket after assembly to provide a positive seal. 
605.13.2 Solvent Cement Joints. Solvent cement 
joints for PVC pipe and fittings shall be clean from dirt 
and moisture. Pipe shall be CLlt square and pipe shall be 
deburred. Where surfaees to be joined are cleaned and 
free of dirt, moisture, oil, and other material, 
apply primer purple in color in aceordance with ASTM 
F 656. Primer shall be applied until the surface of the 
pipe and fitting is softened. Solvent cements in acco1'-
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dance with ASTM D 2564 shall be applied to all joint 
surfaces. Joints shall be made while both the inside 
socket surface and outside surface of pipe are wet with 
solvent cement. Hold joint in placc and undisturbed for 
I minute after assembly. 

{HCD J & HCD 2/ Plastic pipe joined 
"vith solvent cement shall utilize LOH) 170C primer(~), i/ 
a primer is required, and Lmv VOC solvent cenzent(sj 
as defined in Section 214. 

605.13.3 Threaded Joints. Threads shall comply with 
ASME B 1.20.1. A minimum of Schedule 80 shall be 
permitted to be threaded; however, the pressure rating 
shall be reduced by 50 percent. The use of molded fit-

shall not result in a 50 percent reduction in the pres
sure rating of the pipe provided that the molded fittings 
shall be fabricated so that the wall thickness of the mate
rial is maintained at the threads. Thread sealant com
pound that is compatible with the pipe and fitting, insolu
ble in water, and nontoxic shall be applied to male 
threads. Caution shall be used during assembly to pre
vent over tightening of the PVC components once the 
thread sealant has been applied. Female PVC threaded 
fittings shall be used with plastic male threads only. 

605.14 Stainless Steel Pipe and Joints. Joining methods for 
stainless steel pipe and fittings shall be installed in accor
dance with the manufacturer's installation instructions and 
shall comply with Section 605.14.1 and Section 605.14.2. 

605.14.1 Mechanical Joints. Mechanical joints shall be 
dcsigned for thcir intended usc. Such joints shall include 
compression, fianged, groovcd, pressed, and threaded. 

605.14.2 Welded Joints. Welded joints shall be either 
fusion or resistance \velded based on the selection of 
the base metal. Chemical composition of the fi lIer 
metal shall comply with A WS A5.9 based on the alloy 
content of the piping material. 

605.15 Joints. in water piping, slip joints shall be per-
mitted to be llsed only on the exposed fixture supply. 

605.16 Dielectric Unions. Di electric un i ons where 
installed at points of connection where there is a dissimilar
ity of metals shall be in accordance with ASSE 1079. 
{HCD J & HCD 2, OSHPD 1, 2, 3 & 4/ Dielectric llnions 
shall be used at all 0/ connection vvhere there is a 
dissimilarityafmetals. 

605.17 .Joints Between Various l\1aterials. Joints between 
various materials shall be installed in accordance with the 
manut~lcturer's installation instructions and shall comply 
with Section 605.17.1 through Section 605.17.3. 

605.17.1 or to Threaded Pipe 
Joints. Joints from copper pipe or tubing to threaded 
pipe shall be made by the use of brass adapter, brass nip
ple [minimum 6 inches (152 mm)], dielectric fitting, or 
dielectric union in accordance with ASSE 1079. The 
joint between the copper pipe or tubing and the fitting 
shall be a soldered, brazed, flared, or pressed joint and 
the connection between the threaded pipe and the fitting 
shall be made with a standard pipe size threaded joint. 

605.17.2 Plastic Pipe to Other :Materials. \Vhere con
necting plastic pipe to other types of piping~ approved 
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types of adapter or transition fittings designed for the 
specific transition intended shall be used. 

605.17.3 Stainless Steel to Other Materials. Where 
connecting stainless steel pipe to other types of piping, 
mechanical joints of the compression type, dielectric 
fitting, or dielectric union in accordance with ASSE 
1079 and designed for the specific transition intended 
shall be used. 

606.0 Valves. 

606.1 Genera1- Valves up to and including 2 inches (50 mm) 
in size shall be brass or other approved material. Sizes 
exceeding 2 inches 111m) shall be permitted to have cast
iron or brass bodies. Each gate or ball valve shall be a fullway 
type with working parts of non-corrosive material. Valves 
carrying water used in potable water systems intended to sup
ply drinking water shall be in accordance with the require
ments of NSF 61 as referenccd in Table 1401.1 

606.2 Fulhvay Valve. A rullway valve controlling outlets 
shall be installed on the discharge side of each water meter 
and on each unmetered water supply. Water piping supply
ing more than one building on one premises shall be 
equipped with a separate fullway valve to each building, so 
arranged that the water supply can be turned on or off to an 
individual or separate building provided~ however, that sup
ply piping to a single-family residence and building acces
sory thereto shall be permitted to be controlled on one 
valve. Such shutoff valves shall be accessible. A full way I 
valve shall be installed on the discharge piping from water 
supply tanks at or near the tank. A fullway valve shall be 
installed on the cold water supply pipe to each water heater 
at or near the water heater. 

606.3 Units. In multidwelling units, one or 
more shutoff valves shall be provided in each dwelling unit 
so that the water supply to a plumbing fixture or group of 
fixtures in that dwelling unit can be shut off without stopping 
water supply to fixtures in other dwelling units. These valves 
shall be accessible in the dwelling unit that they control. 

606.4 Openings. Valves lIsed to control two or 
more openings shall be fullway gate valves, ball or 
other approved valves designed and approved for the ser
vice intended. 

606.5 Control Valve. A control valve shall be installed 
immediately ahead of eaeh water-supplied appliance and 
immediately ahead of each slip joint or appl iance supply. 

Parallel water distribution systems shall provide a COll

trol valve either immediately ahead of each fixture being 
supplied or installed at the manifold, and shall be identified 
with the fixture supplied. 

606.6 Accessible. Required shutoff or control valves shall 
be accessible. 

606.7 Multiple Fixtures. A single control valve shall be 
installed on a water supply line ahead of an automatic 
metering valve that supplies a battery of fixtures. 

606.8/0SHPD 1, 2, 3, & 4/ Each riser Of branch shall be 
provided with an accessible sectiol1alizillg Falve ill hot-and 
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cold-waleI' Slv'slems to permif or l'el.Jlacelnem 
piping or . valves shall be provided at each 
./ixllIre. 

607.0 Gravity Supply Tanks. 

607.1 General. Gravity tanks for potable water shall be 
tightly covered, and have not less than a 16 square inch (0.0 I 
m2

) overflow screened with copper screen having not less 
than 14 nor exceeding 18 opellillgs per linear inch (25.4 mm). 

607.2 Potable 'Vater Tanks. Potable water tanks, interior 
tank coatings, or tank liners intended to supply drinking 
water shall be in accordance with NSF 61. 

608.0 \Vater Pressure Regulators, Pressure 
Relief Valves. and V ~lClmm ReHef Valves. 

608.1 Inadt'quate Water Pressure. Where the water pres
sure in the main or other source of supply will not provide a 
residual water pressure of not less than 15 pounds torce per 
square inch (psi) (103 kPa), ancr allowing for friction and 
other pressure losses, a tank and a pump or other means that 
will provide said 15 psi (103 kPa) pressure shall be 
installed. Where fixtures, fixture fittings, or both are 
installed that requirc residual pressure exceeding 15 psi (103 
kPa), that minimum residual pressure shall be provided. 

608.2 Excessive \Vater Pressure. Where static water pres
sure in the water supply piping is exceeding 80 psi 
kPa), an approved-type pressure regulator preceded by an 
adequate strainer shall be installed and the static pressure 
reduced to 80 psi (552 kPa) or less. Pressure regulator(s) 
equal to or exceeding I inches (38 mm) shall not require a 
strainer. Such regulator(s) shall control the pressure to 
water outlets ill the building unless otherwise approved by 
the Aut.hority Having Jurisdiction. Each such regulator and 
strainer shall be accessibly located aboveground or in a 
vault equipped with a properly sized and sloped bore
sighted drain to daylight, shall be protected from freezing, 
and shall have the strainer readily accessible for cleaning 
without removing the regulator or strainer body or discon
necting the supply piping. Pipe size determinations shall be 
based on 80 percent of the reduced pressure where 
Table 61 OA. An approved expansion tank shall be installed 
in the cold water distribution piping downstream of each 
such regulator to prevent excessive pressure from develop
ing due to thermal expansion and to maintain the pressure 
setting of thc regulator. Expansion tanks used in potable 
water systems intended to supply drinking water shall be in 
accordance with NSF 6 J. The expansion tank shall be prop
erly sized and installed in accordance with the manufac-

I turer's installation instructions and listing. Systems 
designed by registered engineers shall be permitted to use 
approved pressure relief valves in lieu of expansion tanks 
provided such relief valves have a maximum pressure relief 
setting of 100 (689 kPa) or less. 

608.3 Combination Pressure, and 
Relief Valves. A water provided 

with a check valve, backtlow preventer, or other normally 
closed device that prevents dissipation of building pressure 
back into the water main shall be provided with an 
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approved, I isted, and adequately sized expansion tank or 
other approved device having a similar function to control 
thermal expansion. Such expansion tank or other approved 
device shall be installed on the building side of the check 
valve, baekflow preventer, or other device and shall be 
sized and installed in accordance with the manufacturer's 
installation instructions. I 

A water system containing storage water heating 
equipment shall be provided with an approved, listed, ade
quately sized combination pressure and temperature relief 
valve, except for listed nonstorage instantaneous heaters 
having an inside diameter of not more than 3 inches (80 
mm). Each such approved combination temperature and 
pressure relief valve shall be installed on the water-heating 
device in an approved location based on its listing require
ments and the manufacturer's installation instructions. Each 
such combjnation temperature and pressure rei jef valve shall 
be provided with a drain in accordance with Section 608.5. 
608.4 Pressure Relief Valves. Each pressure relief valve 
shall be an approved automatic type with drain, and each 
such relief valve shall be set at a pressure of not more than 
150 psi (1034 kPa). No shutoff valve shall be installed 
between the relief valve and the system or in the drain tine. 
608.S Drains. Relief valves located inside a building shall 
be provided with a drain, not smaller than the relief valve 
outlet, of galvanized steel, hard-drawn copper piping and 
fittings, CPVC, PP, or listed relief valve drain tube with 1'it- I 
tino-s that will not reduce the internal bore of the pipe or b . . 

tubing (straight lengths as opposed to coIls) and shall 
extend from the valve to the outside of the building, with 
the end of the pipe not more than 2 feet (610 mm) nor Jess 
than 6 inches (152 mm) aboveground or the flood level of 
the area receiving the discharge and pointing downward. 
Such drains shall be permitted to terminate at other 
approved locations. Relief valve drains shall not terminate 
in a building's crawl space. No pm1 of such drain pipe shall 
be trapped or subject to freezing. The terminal end of the 
drain pipe shall not be threaded. 
608.6 Water-Heating Devices. A water-heating device 
connected to a separate storage tank and having valves 
between said heater and tank shall be provided with an 
approved water pressure relief valve. 
608.7 Vacuum Relief Valves. Where a hot-water storage 
tank or an indirect water heater is located at an elevation 
above the fixture outlets in the hot-water system, a vacuum 
relief valve shall be installed on the storage tank or heater. 

609.0 instaUation, Testing, Unions, and Location. 

609.1 Installation. Water piping shall be adequately sup
ported in accordance with Table 313. L Burred ends shall I 
be reamed to the full bore of the pipe or tube. Changes in 
direction shall be made by the appropriate use of fittings, 
except that changes in direction in copper tubing shall be 
permitted to be made with bends, provided that such bends 
are made with bending equipment that does not defonn or 
create a loss in the cross-sectional area of the tubing. 
Changes in direction are allowed with flexible pipe and tub
ing without fittings in accordance with the manufacturer's 
in;tructions. Provisions shall be made for expansion in hot- I 
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water piping. Piping, equipment, appurtenances, and devices 
shall be installed in a workmanlike manner in accordance 
with the provisions and intent of the code. Building supply 
yard piping shall be not less than 12 inches (305 mm) below 
the average local frost depth. The cover shall be not less 
than 12 inches (305 mm) below finish grade. 

609.2 Trenches. Water pipes shall not be run or laid in the 
same trench as building sewer or piping constructed 
of or materials that are not for use within a 
building unless both of the following conditions are met: 

(1) The bottom of the water pipe, shall be not less than 12 
inches (305 mm) above the top of the sewer or drain 
line. 

(2) The water pipe shall be placed on a solid shelf exca
vated at one side of the common trench with a clear 
horizontal distance of not less than 12 inches (305 mm) 
from the sewer or drain line. 

Water crossing sewer or drainage piping 
constructed of clay or materials that are not approved 
for lise within a building shall be laid not less than 12 
inches (305 mm) above the sewer or drain pipe. 

609.3 Under Concrete Slab. Water installed within 
a building and in or under a concrete floor slab resting on 
the ground shall be installed in accordance with the follow-

requirements: 

(I) Ferrous piping shall have a protective coating of an 
approved type, machine applied and in accordance with 
recognized standards. Field wrapping shall provide 
equivalent protection and shall be restricted to those short 
sections and fittings necessarily stripped for threading. 
Zinc coating (galvanizing) shall not be deemed ade
quate protection for piping or fittings. Approved non
ferrous piping shall not be required to be wrapped. 

(2) Copper tubing shall be installed without joints where 
possible. Where joints are permitted, they shall be 

and fittings shall be wrought copper. 

For the purpose of this section~ "within a building" shall 
mean within the fixed limits ofthe building foundation. 

609.4 Testing. Upon completion of a section or of the 
entire hot and cold water supply system, it shall be tested 
and proved tight under a water pressure not less than the 
working pressure under which it is to be used. The water 
used for tests shal1 be obtained fhml a potable source of sup
ply. Except for plastic a 50 psi (345 kPa) air pressure 
shall be permitted to be substituted for the water test. In 
either method of test, the piping shall withstand the test 
without leaking for a period of not less than 15 minutes. 

609.5 Unions. Unions shall be installed in the water supply 
piping not more than 12 inches (305 mm) of regulating 
equipment water heating, conditioning and similar 
equipment that requires service by removal or replacement 
in a manner that will facilitate its ready removal. 

609.6 Location. Except as provided in Section 609.7, no 
building supply shall be located in a lot other than the lot 
that is the site of the building or structure served by such 
building supply. 
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609.7 Abutting Lot. Nothing contained in this code shall 
be construed to prohibit the use of an abutti ng lot to: 

(1) Provide access to connect a building supply to an 
available public water service where proper cause and 
legal easement not in violation of other requirements 
have been first establ ished to the satisfaction of the 
Authority Having Jurisdiction. 

(2) Provide additional space for a building supply where 
proper cause, transfer of ownership, or change of 
boundary not in violation of other requirements have 
been first established to the satisfaction of the Author
ity Having Jurisdiction. The instrul11ent recording such 
acti on shall consti tute an wi til the A ulllori ty 
Having Jurisdiction, which shall clearly state and show 
that the areas so joined or lIsed shall be maintained as a 
unit during the time they are so used. Such an agree
ment shall be recorded in the office of the County 
Recorder as a part of the conditions of ownership of 
said properties, and shall be binding 011 Sllcces
sors, and assigns to such properties. A copy of the 
instrument recording sllch proceedings shall be filed 
with the Authority Having Jurisdiction. 

609.8 Low-Pressure Cutoff 081 Booster Pumps 
for Water Distribution Wherc a booster pump 
(excluding a fire pump) is connected to a building supply or I 
underground water pipe, a low-pressure cutoff switch on the I 
inlet side of the pump shall be installed not more than 5 feet 
(1524 mm) of the inlet. The cutotf switch shall be set for not 
less than 10 psi (69 kPa). A pressure gauge shall be installed 
between the shutoff valve and the pump. 

609.9 Disinfection of Potable Water System. New or 
repaired potable water systems shall be disinfected prior to 
lise where required by the Authority Having Jurisdiction. 
/OSHPD 1, 2, 3 & 4/ Not /OSHPD 3SEf, Prior 
fo lltWzatioll cOlls/ruc/ed or altered potahle Iva tel' 
piping systems. all 'vvatel' piping shall be dis-
injected procedures prescribed in Cal{/hrnia Plllmbing 
Code Sections 609.9(/) through 609.9(4). The method to be 
followed shall be that prescribed by the Health Authority or, 
in case no method is prescribed by it, the 

(l) The pipe system shall be tlushed with clean, potable 
water until potable water appears at the points of outlet. 

(2) The system or parts thereof shall be filled with a water
chlorine solution containing not less than 50 parts per 
million of chlorine, and the system or part thereof shall 
be valved-off and allowed to stand for 24 hours; or, the 
system or part thereof shall be filled with a water-chlo
rine solution containing not less than 200 parts per mil
lion of chlorine and allowed to stand for 3 hours. 

(3) Following the allowed standing time, the system shall 
be tlushed with clean, potable water until the chlorine 
residual in the water coming from the system does not 
exceed the chlorine residual in the flushing water. 

(4) The procedure shall be repeated where it is shown by 
bacteriological examination made by an approved 
agency that contamination pcrsists in the systcm. 
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609.10 \Vater Hammer. !Not adopted by HCDI Building 
water supply systems where quick-acting valves are 
instaUed shall be provided with water hammer arrester(s) to 
absorb high pressures resulting from the quick closing of 
these valves. Water hammer arresters shall be approved 
mechanical devices in accordance with the applicable stan
dard(s) referenced in Table 1401.1 and shall be installed as 
close as possible to quick-acting valves. 

609.10.1 Mechanical Devices. \~!here listed mechanical 
devices arc used, the manufacturer's specifications as to 
location and method of installation shall be followed. 

610.0 Size of Potable \Vater 

610.1 Size. The size of each water meter and each potable 
water supply pipe fi'om the meter or other source of supply 
to the fixture supply branches, risers, connections, 
outlets, or other uses shall be based on the total demand and 
shall be determined according to the methods and proce
dures outlined in this section. \AlateI' piping systems shall be 
designed to ensure that the maximum velocities allowed by 
the code and the applicable standard are not exceeded. 

610.2 Pressure Loss. Where a water filter, water softenec 
I backflow prevention device, tankless water heater, or simi

lar device is installed in a water supply line, the pressure 
loss through sLlch devices shall be included in the pressure 
loss calculations of the system, and the water supply pipe 
and meter shall be adequately sized to provide for such a 
pressure loss. 

No water fi Iter, water softener, backflow prevention 
device, or similar device regulated by this code shan be 
installed in a potable water supply piping where the instal
lation of sLlch device produces an excessive pressure drop 
in such water supply piping. [n the absence of specific pres
sure drop information, the diameter of the inlet or outlet of 
such device or its connecting piping shall be not less than 
the diameter of sllch watcr distribution piping to the fix
turcs served by the device. 

Such devices sha.1l be of a type approved by the 
Authority Having Jurisdiction and shall be tested for now 
rating and pressure loss by an approved laboratory or rec
ognized agency to standards consistent with the 
intcnt of this chapter. 

610.3 Quantity of \Vater. The quantity of water required 
to be supplied to every plumbing fixture shall be repre
sented by fixture units, as shown in Table 610.3. Equivalent 
fixture values shown in Table 610.3 include both hot and 
cold water demand. 

610.4 Par"alle) Distribution Systems. Systems within the 
range of Table 610.4 shall be permitted to be sized from that 
table or by the method in accordance with Section 610.5. 

Listed parallel water distribution systems shall be 
installed in accordance with their listing, but at no time 
shall a portion of the exceed the maximum veloci-
ties allowed the code. 

610.5 per Appendices A and C. Except as provided 
in Section 610.4, the size of each water piping system shall 
be determined in accordance with the procedure set f01th in 
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Appendix A. For alternate methods of sizing water supply 
systems, sec Appendix C. 

610.6 Friction and Pressure Loss. Except where the type 
of pipe used and the water characteristics are such that no 
decrease in capacity due to length of service (age of sys
tem) is expected, friction-loss data shall be obtained from 
the "Fairly Rough" or ·'Rough" charts in Appendix A of 
this code. Friction or pressure losses in water meter, valve, 
and fittings shall be obtained from the same sources. Pres
sure losses through water-treating equipment, backflow 
prevention devices, or other flow-restricting devices shall 
be computed in accordance with Section 610.2. 

610.7 Conditions for Table 610.4. On a proposed 
water piping installation sized using Table 6] 0.4, the fol
lowing conditions shall be determined: 

(I) Total number of fixture units as determined from Table 
61 Equivalent Fixture Units, for the fixtures to be 
installed. 

Developed length of supply pipe from meter to most 
remote outlet. 

(3) Difference in elevation between the meter or other 
source of supply and the highest fixture or outlet. 

(4) Pressure in the street main or other source of supply at 
the locality where the installation is to be made. 

(5) In localities where there is a fluctuation of pressure in 
the main throughout the day, the water piping system 
shall be designed on the basis of the minimum pressure 
available. 

610.8 Size of Meter and Building Supply Pipe Using 
Table 610.4. The size of the meter and the building supply 
pipe shall be determined as follows: 

(I) Determine the available pressure at the water meter or 
other source of supply. 

(2) Add or subtract depending on positive or ele- I 
vat ion change, 1;' psi kPa) for each foot (305 mm) I 
of difference in elevation between such source of sup
ply and the highest water supply outlet in the building 
or on the premises. 

Use the "pressure range" group within which this pres-
sure will fall Table 610.4. 

(4) Select the "length" column that is equal to or longer 
than the required length. 

(5) Follow down the column to a fixture unit value equal 
to or exceeding the total number of fixture units 
required by the installation. 

(6) Having located the proper fixture unit value for the 
required length, sizes of meter and building supply pipe 
as found in the two left-hand columns shall be applied. 

No building supply pipe shall be less than of an inch 
(20 mm) in diameter. 

610.9 Size of Branches. Where Table 610.4 is used, the 
minimum size of each branch shall be determined by the 
number of fixture units to be served that branch, the 
total developed length of the system, and the meter and 
street service size in accordance with Section 610.8. No 
branch piping is required to be larger in size than that 
required by Table 610.4 for the building supply pipe. 
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WATER SUPPLY AND DISTRIBUTION 

TABLE 610.3 
WATER SUPPLY FIXTURE UNITS (WSFU) AND MINIMUM FIXTURE BRANCH PIPE SIZES3 

MINIMUM 
FIXTURE BRANCH 

PIPE SIZE1,4 
APPLIANCES, APPURTENANCES OR FIXTURES2 ASSEMBLy6 PRIVATE PUBLIC 

Bathtub or Combination Bath/Shower (fill) 

inch Bathtub Fill Valve 

Bidet 

Hose Bibb 

Hose Bibb, each additional/) 

IMobileHome,~ach (minimum)9 ... 

Bar 

Clinic Faucet 

Clinic Flushometer Valve with or without faucet 

Kitchen, domestic with or without dishwasher 

Service or Mop Basin 

............ W .......... a .. shup, each set of faucets 
Shower, per head 

1.0 GPF Flusbometcr Valve 

than 1.0 GPF Flushometer Valve 

Wash Fountain, circular sp~a)' 

Water Tank ....•. ~ .......... - ........ . 

Watcr 

Closet 1.6 GPF FILlshometer Valve 

Tank 

than 1.6 GPF Flusbometer Valve 

For SI units: J inch 25 Illlll 

Notes: 
1 Size of the cold branch pipe, or both the hot and cold branch pipes. 

(inches) 

Iii 

]1 
I: 

I' 
I~ 

4.0 

10.0 

1.0 

4.0 

1.5 

0.5 

2.5 

1.0 

1.0 

1.0 

12.0 

1.0 

1.5 

4.0 

10.0 

4.0 

1.0 

1.5 

0.5 

2.5 

1.0 

1.0 

1.0 

2.0 

3.0 

8.0 

1.5 

1.5 

1.5 3.0 

2.D 

2.0 2.0 

2.0 

2.5 

2.5 

See Footnote7 

Sec Footnote7 

2.0 

4.0 

2.5 

5.5 

0.75 

1.0 

3.0 

].5 

3.5 

7.0 

Appliances, appurtennnces, or tixLures not referenced in this tabJe shall be permitted to be sized by reference to fixtureS having a similar Ilow and 
frequency of use. 

I 3 listed fixture unit values represent their load on the cold water building separate cold water <lnd hot water fixture unit value 1'01" fixtures 
having both hot and cold water connections shall be permitted to be each takcn as ofthc listed IOta I value of the fixture. 

The listed minimum supply branch pipe sizes for individual fixtures are the nominal (I.D.) pipe size. 

For fixtures or supply connections 
separately to the demand in gpm (Us) 

to impose continuous /low demands, determine the required flow in gallons per minute (gpm) (Lis), <.l11d add it 
the distribution system or portions thereof 

Assembly [Public Use (See Table 1 )]. 

Where sizing llushometer systems, Section 6 J 0.10. 

Reduced fixture unit loading for additional hose hibbs is to be used where 
bibb is supplied by a segment of water distribution pipe. The fixture branch to 

total demand and for pipe sizing where more than one hose 
be sized on the b8sis fixture units. 

') {HeD 2/ For waleI' ill all parts or the 
Tirle Division I, 2, Article 5. Section 1278. Fo!' water [ixtllre lIllit vallles related to 

,lee Cali/lmlia Code 
(ICCII/HIllLY parks in all parts 

Cali/omia. sec Caliji)l'IIia Code o/Regllialiolls, Title 25. Division I. Chapter Article 5. Seclioll 
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WATER SUPPLY AND DISTRIBUTION 

TABLE 610.4 
FIXTURE UNIT TABLE FOR DETERIVIINING WATER PIPE AND METER SIZES 

BUILDING MAXIMUM ALLOWABLE LENGTH 
METER AND 

SUPPLY (teet) 
STREET 

AND 
SERVICE 
(inches) 

BRANCHES 40 60 80 100 150 200 250 300 400 500 600 700 800 900 1000 
(inches) 

PRESSURE RANGE - 30 to 45 pSi1 

'IJ 6 4 -, 0 0 0 .) 

16 16 2 I 
29 25 (1 

36 31 
;/~ 1 ~/I 36 
1 1 ~~ 54 47 

I n 68 
85 84 

1 ~;c I iii 150 124 
2 151 129 

I :2 85 85 
I :2 220 205 
2 :2 :no 327 
2 445 418 370 

PRESSURE RANGE - 46 to 60 psi1 

7 
20 20 
39 39 
39 39 39 

1 Y4 39 39 39 
11/~ 76 

11/, 11/1 

11/2 
1/: 15 I 
2 85 
:2 370 
:2 370 

654 640 
PRESSURE RANGE - Over 60 pSi1 

7 0 

20 4 4 
I,/~ 39 12 

I 39 12 11 
I 39 23 

n 26 25 23 
11/2 7}; 23 

I 85 51 48 46 
I 15l 
2 1

1
/ 1 15] 15] 
2 85 85 

1';; 2 370 370 141 129 
2 2 :no 141 
2 654 

For SI units: I inch 25 111m, I 1'001 = 304.X 111111, I pound-force per square inch = 6.8947 kPa 
Notes: 
I /\ vailab1c sIalic pressure after heac! loss. 
2 Building supply, nol ics:) Ihan of an inch (20 ml11) nominal 
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610.10 Sizing forFlushometer Valves. Where using Table 
6 J 0.4 to size water supply systems tlushometer 
valves, the number of flushometer fixture assigned to 
every section of pipe, whether branch or main, shall be 
determined by the number and of flushometer 
valves served by that section of pipe, in accordance with 
Table 610.10. Piping supplying a flushometer valve shan 
be not less in size than the valve inlet. 

Table 610.10 to size water piping, care 
to assign flushometer fixture units based 

on the number and category of fixtures served. 

In the example below, fixture units assigned to each 
section of pipe are computed. Each capital letter refers to 
the section of pipe above it, unless otherwise shown. 

LAV LAV UR UR we we 

F E D e B A 

LAV LAV LlR UR we we 

A: 

B: 

e: 
D: 

E: 
F: 
G: 

H: 
1: 

J: 

K: 

L: 

M: 

N: 

0: 

P: 
Q: 

R: 

s: 
T: 

G H J K L 

lwe = 40 F.U. 

2 we 70 F.U. 

LAV UR we LAV UR we 

S R Q P 0 N 

2 we (70) + 1 UR (20) 90 F.U. 

2 we (70) 2 UR (35) 105 F.U. 

2 we (70) 2 UR (35) + 1 LAV (1) = 106 F.U. 

2 we (70) 2 UR (35) + 2 LA V (2) = 107 F.U. 

lLAV IF.U. 

2 LAV=2 F.U. 

2 LA V (2) + 1 UR (20) = 22 F.U. 

2 LA V (2)+ 2 UR (35) = 37 F.U. 

2 LAV (2) + 2 UR (35) + 1 we (40) 77 F.U. 

2 LA V (2) + 2 UR (35) + 2 we (70) 107 F.U. 

4 we (105) + 4 UR (53) 4 LA V 162 F.U. 

I we 40 F.U. 

I \ve (40) + 1 UR (20) 60 F.U. 

1 we (40) 1 UR (20) 1 LAV (1) = 61 F.U. 

2we (70) 1 UR (20) 1 LAV (1) = 91 F.U. 

2 we (70) + 2 UR (35) + 1 LA V (1) = 106 F.U. 

2 we (70) + 2 UR (35) + 2 LAV (2) = 107 F.U. 

6 we (125) + 6 UR (63) + 6 LAV (6) 194 F.U. 

EXAMPLE 610.10 
SIZING METHOD FOR PUBLIC USE FIXTURES 

USING TABLE 610.10 
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TABLE 610.10 
FLUSHOMETER FIXTURE UNITS FOR WATER 

SIZING USING TABLE 610.3 

FIXTURE CATEGORY: WATER CLOSET WITH FLUSHOMETER VALVES 

NUMBER OF 
INDIVIDUAL FIXTURE UNITS ASSIGNED 

FIXTURE UNITS FOR WATER CLOSETS AND 
FLUSHOMETER 

ASSIGNED IN SIMILAR 10-UNIT FIXTURES 
VALVES IN ACCUMULATIVE VALUES 

40 40 

2 30 70 

3 20 90 

4 15 105 

5 or more 10 each 
115 plus 10 f(Jr each addi-

tional fixture in excess of 5 
FIXTURE CATEGORY: URINALS WITH FLUSHOMETER VALVES 

NUMBER OF 
FLUSHOMETER 

VALVES 

4 

5 or more 

INDIVIDUAL FIXTURE UNITS ASSIGNED 
FIXTURE UNITS FOR URINALS AND SIMILAR 
ASSIGNED IN 5-UNIT FIXTURES IN 

DECREASING VALUE ACCUMULATIVE VALUES 

20 

15 

10 

5 each 

20 

35 

45 

53 

plus 5 for each additional 
fixture in excess of' 5 

610.11 Sizing Systems for Flushometer Tanks. The size 
of branches and mains flushometer tanks shall be 
consistent with the sizing procedures for flush tank water 
closets. 

610.12 Sizing for Velocity. Water piping systems shall not 
exceed the maximum velocities I isted in this section or 
Appendix A. 

610.12.1 Copper Tube Systems. Maximum velocities 
in copper and copper alloy tube and fitting systems 
shall not exceed 8 feet per second (ft/s) (2.4 m/s) in 
cold water and 5 ft/s in hot water (1.5 m/s). 

610.12.2 Tubing Systems Using Copper AHoy Fit
tings. Maximum velocities through copper alloy fit
tings in tubing other than copper shall not exceed 8 ftls 
(2.4 m/s) in cold water and 5 ft/s in hot water (1.5 m/s). 

610.13 Exceptions. The provisions of this section relative 
to size of water piping shall not apply to the following: 

(1) Water supply piping systems designed in accordance 
with engineering procedures acceptable to 
the Authority Jurisdiction. 

(2) Alteration of or minor additions to existing installa
tions, provided the Authority Having Jurisdiction finds 
that there will be an adequate supply of water to oper
ate fixtures. 

(3) Replacement of existing fixtures or appl iances. 

(4) Piping that is part of fixture equipment. 
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Unusual conditions where, in the judgment of the 
Authority Having Jurisdiction, an adequate supply of 
water is provided to operate fixtures and equipment. 

(6) Nonpotable waterlines as defined in Section 60l.2. 

(7) The size and material of irrigation water piping 
installed outside of a bui lding or structure and sepa
rated from the potable water supply by means of an 
approved air gap or backtlow prevention device is not 
regulated by this code. The potable water piping sys
tem supplying each such system shall be ade
quately sized as required elsewhere in this chapter to 
deliver the full connected demand of both the domestic 
use and the irrigation systems. 

611.0 Drinking Water Treatment Units. 

611.1 Application. Drinking water treatment units shall 
comply with NSF 42 or NSF 53. Water softeners shall 
comply with NSF 44. Ultraviolet water treatment systems 
shall comply with NSF 55. Reverse osmosis drinking water 
treatment systems shall comply with NSF 58. Drinking 
water distillation systems shall comply with NSF 62. 

611.2 Air Discharge. Discharge from drinking water 

I 
treatment units shall enter the system through an 
air gap in accordance with Table 603.3.1 or an air gap device 
in accordance with Table 603.2, NSF or IAPMO PS 65. 

611.3 Connection The tubing to and from drink-
water treatment units shall be of a size and material as 

recommended by the manutacturer. The tubing shall com
ply with the requirements of NSF 14, NSF 42, NSF 44, 
NSF NSF 55, NSF NSF 62 or the appropriate mate
rial standards referenced in Table 1401.1. 

611.4 of Residential Softeners. Residential-use water 
softeners shall be sized in accordance with Table 611.4. 

TABLE 611.4 
SIZING OF RESIDENTIAL WATER SOFTENERS4 

REQUIRED SIZE OF SOFTENER 
CONNECTION (inches) 

For SI units: I inch 25 mm 

Notes: 

NUMBER OF BATHROOM 

GROUPS SERVED1 
"---"""""""-""~"""" 

up to 22 

up to 43 

I Installation of a kitchen sink and dishwasher. laundry tray. and auto-
matic clothes washer permitted without additional increase. 
An additional water closet and lavatory permitted. 
Over f{}ur bathroom groups. the softener size shall be engineered for 
the specilic installation. 
Sec also Appendix A. Recommended Rules for Sizing the Water Sup
ply System. and Appendix C Alternate Plumbing Systems. for alter
nate methods of sizing waler supply 

612.0 Residential Fire Sprinkler Systems. 

612.1 General. Where residential fire sprinkler systems are 
installed, they shall be installed in accordance with the 
standards listed in Table 1401.1. 
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6.13.0/0SHPD 1, 2, 3 & 4/ Domestic Hot-Water Distribu
tion Systems for Health Facilities alld Clinics. 

613 . .1 The domestic ~vater-heating equipment and distribu
tion systems shall supply water at the temperatllre and 
amounts showll in Table 613. J. Where the system is 
designed by a mechanical f'11!YUlPv'r, appropriate diversity 
factors nUlY be utilized. 

TABLE 613.1 
[OSHPD 1,2,3 & 4] HOT WATER USE 

Liter/Hollr/Bed 

Gallons/HoudBed 

Temperature cC 

CLINICAL 

11,9 

3 

41-49.0 

LAUNDRY' i 

7.6 

2 

71,0 

160.0 

I?illse lI'(l/er temperature at automatic dis/nmshillg equipment and pOl 

sinks shall he /80° F(82°C). 

E:a'eptioll: The rinse lmter Stlpp/v to pot rinse sinks wa)' deleted if 
a method of chemical disinfection lIsing a three-comportment sink is 
proposed. 

2 Tlte required temperature of! 6(FF (7/ cC) il1 the IOllndrv is Iliafll1ea-

sure in Ihe washing machine (flld shall supplied so that (he 

alllre lI1ay he mainfained over the elltire' wash OI](l rinse period 

l:xceptioll: lower IrateI' tcmperature:' oj 14(JOF (60°C) may he 
provided {inclls are slIbsequenlly passed through (] flllnhler (liycr at J 8(1' F 
(82°e) or a/latH "Ork iroller 01 3000 F ( 149°CJ 

613.2 At least nvo hot-lvater-heating equipment 
shall be provided to hot water for dislnvashillg and 
millinmtn patient services such as hal7d~vashil1g and bathing 
Booster heaters 125°F to 18()o F (52°C to water 
are acceptable (L'" a second piece (d'equipment./or dishwash-

Where storage tanks are separate./;Y)lIl the lvater heater, 
at Avo independellt STorage tanks shall be provided. Not II 
required/or /OSHPD 

6.13.3 Instantaneous heaters are permitted for supplying 
hot \vater to halldwashing and bathillg./ixtllres continu
ous mechanical recirculation !lystem is also provided. 

613.4 Water storage tanks shall befabricated olcorrosiorl
resh,'tant materials or lined "with corrosioll-resistant rnateri
als. 

613.5 Temperature control valves shail be provided to 
ulitOlnatically the temperature (~/ hot water deliv-
ered to plurnbing lIsed patients to a range 
I05°P (41°C) minimum to 1200 P nwximwn. 
tenlperature alarm set at J 25°P (52°C) shall be provided. 
The audible/visual device for the high alarm 
shall annunciate at a C0l1til1110lfS(Y location. 

613.6 Hot-}vater distribution system patient care 
areas shall be under constant mechanical recirculation to 
provide continuolls hot water at each hot "waleI' outlet. NOI1-

branch piping shall not exceed 25 
in length. Dead-end piping (risers 1-villI 110 JlOll', 

branches with l1ofixture) shall not be installed. In renovation 
projects, dead-end piping shall be removed in the area 
ovation. Emp~y risers, mains. and branches installed for 
/illure use shall be permitted 
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613.7 AI/i.xlures j,vhere \iv'afe,. 125°F is 
accessible to patients signs il1 leLLers at 
least 2 inches (5 I mm) shall be posted above the fixtures. 

613.8 valves shall be provided as required 
Section 606.8. 

614.0 Dialysis 1Yater-Distribution Systems. 

614.IIOSHPD 1, 2, 3, & 4/ lvaterfeedlines shall be 
PVC (po/yvinyl chLoride), stainLess steel, or PVDF 
(polyvinylidene fluoride) and sized to prm'ide a minimum 
velocity of per second (0.46 m!\). The piping shall be 
a singleloop system lvith or lvithout recirculation. Branches 
to dia(vsis machines shall be ';4 inch 111m) inside dimen-
siO/1 and take ofl.Fo/11 the hottom mainjeedline, 

614.2 All pipingfor multistation or central dialysis units shall 
be where All piping and tubing shal! he in a 
neat arrangement. The placement qj"piping or tubing on the 

is not permitted. 

614.3 All valves shall be located in accessible locations. 

614.4 Piping and valves shall be identified according to their 
./imctioll. 

614.5 A rneans bachvashing orflushing qj"the 
,\ystem when one or more stations are in operation shall be 
provided. 

614.6 A continllous audible alarm shall sound at the nurses' 
s'tation and remote equipment rooms H,hen the millimul11 
velocity is not maintained or tj" backwashing or/lushing is 
attempted while one or more stations are in operation, 

614.7 Water used/or treatment shall meet the latest 
edition (~j"ANSIlAmerical1 Association lviedlcal Instrumen
tations (AAlvlf) RD62 .. Water treatment equipmenr .for 
hemodiaz}'sis applications. 

614.8 A diagram qj"all as installed shall be posted at 
the nurses' station and eauivment room oj"all multistalion or 
central units, 

615.0 Itlelltificatioll of Potable lUul NOllfJotable Water 
Lilles. 

615.1 Use,." Not Permitte(l. 

615.1.IIOSHPD I, 2,3& 4/ Nonpotable water shedl not 
be piped/or drinking, washing or bathing. wa·,hinIY 
clothing. washing of./bod, washing 
or eating utensils, washing q/food preparation or pro
cessing premi.">'es, or other personal ,\'ervice rooms. 

615.2 IOSHPD I, 2, 3 & 4/ Non-potable 1-vater ,\ystems or 
,\ystems canying any other non-potable substance shall be 
installed so as to prevent back/low or back-siphonage into 
a water .~ystem, 

. H'ater, 
sllch as watel'j()f' industrial or pUiposes, shall 
be posted in a manner understandable 10 a/l employees to 
indicate that the water is unsafe and shall not be 
drinking, 
p05;es. 

cooking or other personal service pur-
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615.4 1/ Emergency Water Supp{v. 
615.4.1 For neH' acute care hospital subnlit-
ted the efFective date oj" this the hospital 
shall have an on-site water SUPP~F suflicient to oper
ate essential hospital utilities and eqllipment in the 
aCllte care to support 72 hours 
cOlltinuing operation in the event qj" al1 emergell(y. 

acute care hospital in operation 
Janu(ffY I. 2030 shall haFe an on-site Ivater 
sufficient to operate essential ulilities and 
equipment in the aC'ute care 110SlJI'[(l1 

campus with all SPC-3. SPC-4, or SPC-5 raling, to 
support 72 hours oj"colltinlling operation in the evellt 

emergenc:v. See also Calij"ol'nia Sui/din!! Code. 
ParI Section 1616A.I.42. 

The emergenc)' H'ater storage shal/ be 
computed hased 011 an Water Conservtl-
tion/vValCl' Rationing Plan 10 provide ./01' 72 hOllrs (~j" 

aCCe)'JlC'G by the licensing agency. For acute 
care ./acilities or buildings required to meet 
NPC-5, on-site 'fvater SllPP~V 0/ not less than 150 
Ions 9 [hased on 50 72 
hours) olpotab/e l1'ater per licen')'ed bed shall be pro

vided. 111 no evell! shall the campus Olh)·ae "vater slor-il 
age capacity be less than one tank vvifh at least 5.000 
gal/oils capaci~F. 

The emergency supp~v shall have to aI/ow 
replenishment the water supply.ll'om tral1S-

able water sources and a means to water II 
to portable containers in the event that normal water 
SllPP~V becomes unavailable. 
Exception: With the 0/ the OJ/lee ([nd the 
licensing agency. hook-ups that ([/lOll' for the llse oj" 
transportable sources oj"potahle \evater may be 
in /ieu hours (f on-site storage fj" a minimurn 
ol1site HYlter supp~v qj"polable and indllstrial 'rvaler is 
provided, suffiCient to support 24 hours oj" operation. 
without replenishment based 011 the hospital's "nnl'fllW'/J 

Water Conservation/Water Rationing plan. In no event 
shall the on-site water storage capaci(v he less than one 
tank 11'ith al least 5, ()()() gallolls This emer-
gency supply tank shall have 10 al/olt' for 
replenishment of the water SIlPP~V transportable 
1,vater sources and a means to dispense 'vvater 10 

portable containers in the event thaI normal water sup
p(v becomes unavailable. 
615.4.2 The emergency supp~y oj" water shall be pro-
vided at adequate pressure pressure 
tanks, or booster pumps. used/or this' purpose 
shall be provided with electrical power ./i·OIIl the 0/1-

site emergency power sUPPZ\' "ystem. II 
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CALIFORNIA PLUMBING CODE MATRIX ADOPTION TABLE 
CHAPTER 7 - SANITARY DRAINAGE 

(Matrix Adoption Tables are non-regulatory, intended only as an aid to the user. See Chapter 1 for state agency authority and building application.) 

Adopting Agency 

Adopt Entire Chapter as amended 
(amended sections listed belO\v) 

Adopt only those sections that are 
1 isted below 

Chapter/Section 

Table 702.1 

705.10.4 

710.3.1 

713.4 

717.2 

724.0 

725.0 

726.0 

727.0 
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II 

SANITARY 

Part I Ir<JI,n11~UT(l Systems. 

701.0 MateriaJs. 

701.1 Drainage Piping. Materials for drainage piping shall 
be in accordance with one of the referenced standards in 
Table 70 I.] except that: 

(1) No galvanized wrought-iron or galvanized steel pipe 
shall be used underground and shall be kept not less 
than 6 inches (152 mm) aboveground. 

(2) ABS and PVC DWV piping installations shall be 
installed in accordance with applicable standards refer
enced in Table 1401.1. Except for individual single
family dwelling units, materials within ducts 
or plenums sha] I have a flame-spread index of a 
maximum of 25 and a smoke-developed index of a 
maximum 50, where tested in accordance with ASTM 
E 84 and UL 723. 

(aJ /HCD 1 & HCD 2/ ABS and PVC installations are 
limited to not more than two ''"''tories oj' areas 
residential accornmodation. 

(bJ 1, 2, & 4} ABS and PVC instaliations 
are not allowed. 

(3) No vitrified clay pipe or fittings shall be used above
ground or where pressurized by a pump or ejector. 
They shall be kept not less than 12 inches (305 mm) 
belowground. 

(4) Copper tube for drainage and vent piping shall have a 
weight of not less than that of copper drainage tube 
type DWV. 

Stainless steel 304 pipe and fittings shall not be 
installed underground and shall be kept not less than 6 
inches (152 mm) aboveground. 

(6) Cast-iron soil pipe and fittings shall be listed and tested 
in accordance with standards referenced in Table 
1401 1. Such pipe and fittings shall be marked with 
country of origin and identification of the 
manufacturer in addition to markings required by refer
enced standards. 

701.2 Fittings. Materials for drainage fittings 
shall comply with the applicable standards referenced in 
Table 701.1 of the same diameter as the piping served, and 
such fittings shall be compatible with the type of pipe used. 

701.2.1 Screwed Pipe. Fittings on screwed pipe shall 
be of the recessed drainage type. Bun-ed ends shall be 
reamed to the full bore of the pipe. 

701.2.2 Threads. The threads of drainage shall 
be tapped so as to allow 1/4 inch per foot 

701.2.3 Type. Fittings used for drainage shall be of the 
drainage type, have a smooth interior water-way, and 
be constructed so as to allow Y4 inch per foot (20.8 
mm/m) 

2013 CALIFORNIA PLUMBING CODE 

701.3 Lead. (See Table 1401.1) Sheet lead shall be not less 
than the following: 

(1) For safe not less than 4 pounds pcr square foot 
Ib/fe (1 or yJ 6 of an inch (1.6 mm) thick. 

(2) For flashings or vent terminals not less than 3 Ib/ftl 
(15 or 0.0472 of an inch (1.1989 mm) thick. 

(3) Lead bends and lead traps shall be not less than 1/ '8 of 
an inch (3.2 mm) wall thickness. 

701.4 Caulking Ferrules. Caulking ferrules shall be manu
factured from bronze or copper and shall be in accordance 
with Table 701.4. 

701.5 Soldering tsusnllllgs. Soldering bushings shall be of 
bronze or copper in with Table 701.5. 

702.0 Fixture Unit Equivalents. 

702.1 Size. The unit equivalent of plumbing fixtures 
shown in Table 702. J shall be based on the size of the trap 
required, and the unit equivalent of fixtures and devices not 
shown in Table 702.1 shall be based on the size of trap or 
trap arm. 

Maximum drainage fixture units for a fixture trap and 
trap ann loadings for sizes up to 4 inches ( 100 mm) shall be I 
in accordance with Table 702.2(a). 

702.2 Intermittent Flow. Drainage fixture units for inter
mittent flow into the drainage system shall be computed on 
the rated discharge capacity in gallons per minute (gpm) 

in accordance with Table 702.2(b). 

702.3 Continuous Flow. For a continuoLls flow into a 
drainage system, such as from a pump, sump ejector, air 
conditioning equipment or similar device, 2 fixture units 
shall be equal to each gallon per minute (gpm) (0.06 of I 
flow. 

TABLE 701.4 
CAULKING FERRULES 

PIPE SIZE 
(inches) 

INSIDE 
DIAMETER 

(inches) 

LENGTH 
(inches) 

MINIMUM WEIGHT EACH 

2 

3 

4 

pounds 

2 

ounces 

o 
12 

For SI units: 1 inch = 25 111m. 1 pound 0.453 kg. I ounce (U)2R34 kg 

TABLE 701.5 
SOLDERING BUSHINGS 

PIPE 
SIZE 

(inches) 

-iViINliVH.fI\ilWEIGH,." PIPE 
SIZE 

(inches) 

rvllNIMUPJfVvEIGHT 
EACH EACH 

pounds ounces pounds ounces 

ll/~ 0 6 6 

11/2 0 8 3 2 0 

14 4 
.., 

8 .) 2 0 
For SI units: I inch 25 mm. I pound 0.453 I ounce O.02R34 kg 
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TABLE 701.1 
MATERIALS FOR DRAIN, WASTE, VENT PIPE AND FITTINGS 

UNDERGROUND ABOVEGROUND 
BUILDING SEWER REFERENCED 

MATERIAL 
DRAIN, WASTE, DRAIN, WASTE, 

PIPE AND 
REFERENCED 

STANDARD(S) 
VENT PIPE AND VENT PIPE AND 

FITIINGS 
STANDARD(S) PIPE 

FITIINGS 
FITIINGS FITIINGS 

ASTM D 1527, 

ABS (Schedule 40) X X X 
ASTMD266], ASTM D 2661, 
ASTM D 2680*, ASTM D 2680* 

ASTM F 628 

Asbestos-Cement X 
ASTM C 14*, 
ASTM C 428* 

Brass X 

ASTMA 74, 
ASME 1316.12, 

Cast-Iron X X X ASTM A 888, 
ASTM A74, 

CISPI301 
ASTM A 888, 

CISPl301 

Co-Extruded AI3S (Schedule 
X X X ASTM F 1488 

ASTM 0266[, 
40) ASTM D 2680* 

Co-Extruded PVC (Schedule ASTM F 891, 
ASTM D 2665, 

X X X ASTM F 794":, 
40) ASTM F 1488 

ASTM F 1866 

ASTMB 75, 

Copper DWV) X X X 
ASTM B 251, ASME 1316.23, 
ASTM B 302, ASME 1316.29 
ASTM B 306 

. Galvanized Malleable Iron X ASME BI6.3 

Galvanized Steel X ASTM A 53 

ASTM D 2683, 

Polyethylene X ASTM F 714 
ASTM D 3261, 
ASTM FlOSS, 
ASTM F 2206 

ASTM D 1785, ASTM D 2665, 
PVC (Schedule 40) X X X ASTM D 2665, ASTM F 794*, 

ASTM F 794* ASTM F ]866 

Stainless Steel 304 X ASME A 112.3.1 ASMEAI12.3.1 

Stainless Steel 3 J 6L X X X ASMEAJJ2.3.1 ASME Al ]2.3.1 

Vitrified Clay (Extra 
X ASTM C 700 ASTM C 700 

strength) 

For building applications. 
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TABLE 702.1 
DRAINAGE FIXTURE UNIT VALUES (DFU) 

PLUMBING APPLIANCES, APPURTENANCES, OR FIXTURES 

Balhtllb9rC::ombination:B.a~h~5119~ver 

. Clothes W(lShc:r,<i9!11.~:stic, standpip.~~ 
i Dental Ul1it,Sllspidor 
. Disll'vvashcr, with Inrlpnpn,'"!PtH 

P~tll!siDg£ Oll nta i 11.9LW<l!~L~90Ier 
Food 

MINIMUM SIZE TRAP 
AND TRAP ARM7 

(inches) 

2 

PRIVATE 

3.0 

SANITARY DRAINAGE 

PUBLIC ASSEMBLy8 

3.0 
1.0 
2.0 

0.0 
2.0 
2.0 
1.0 
1.0 

2.0 

Indirect waste receptors shall be sized based on the total drainage capacity ofihe fixtures that drain therein to, in accordance with Table 702.2(b). 
Provide inch (50 mm) minimulll drain. 
For refrigerators, coffee urns, water stations. and similar low demands. 
For commercial sinks, dishwashers, and similar moderate or heavy demands. 
Buildings having a clothes-washing area with clothes w'ashers in a battery of three or more clothes washers shall be rated at 6 fixture units each lor 
purposes of sizing common horizontal and vertical drainage piping. 
Water closels shall be computed as 6 fixture units where determining septic tank sizes on Appendix H of this code. 
Trap sizes shall not be increased to the point where the fixture discharge is capable of being inadequate to main1ain their self-scouring properties. 

/{ Assembly [Public (see Table 422.1 )]. 
i) IReD 2/ For drainogejZxtllre unit vallU:'s related to mobilehome parks ill olthe State olCalijomia. Calij(mJia Code olReglllalJolIs. Tille 25. 

Divisioll /. Chapler 2. Article Sectioll 1268. For Fr;lure IInit related to special OeCl/pllllev parks ill all parts offhe Stale oICa/iiomfa. 
Calt/ol'llia Code {~/Regu!(/liolls. Title 25. Dil'ision 1, 2,2. Article 5. Sectioll 2268. 
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TABLE 702.2(a) 
MAXIMUM DRAINAGE FIXTURE UNITS FOR A 

TRAP AND TRAP ARM* 

SIZE OF TRAP AND 
TRAP ARM (inches) 

2 

4 

For SI Unit::;: 1 inch =. 25 111m 
Exception: On self-service laundries. 

DRAINAGE FIXTURE 
UNIT VALUES (DFU) 

1 unit 

3 units 

4 units 

6 units 

8 units 

TABLE 702.2(b) 
DISCHARGE CAPACITY IN GALLONS PER MINUTE FOR 

INTERMITTENT FLOW ONL Y* 

GPM FIXTURE UNITS 

1 Fixture Unit 
.... , ... " .... ,,-,~.- 'C 

to 7 1/2 

Greater than 7~'2 lo 15 

Greater than J 5 to 30 

Greater than 30 lo 50 

Eqllals 2 Fixture Un.i,t_s ...... ~ .... _ .... _ .. 

For SI units: I gallon pcr minute (U16 Lis 

4 Fixture Units 

6 Fixture Units 

Discharge capacity exceeding 50 gallons per minute (3.15 Lis) shall be 
determined by the Authority l'laving Jurisdiction. 

703.0 Size of Piping. 

703.1 Minimum Size. The minimum sizes of vertical, hori
zontal, or both drainage piping shall be determined n"om 
the total of fixture units connectcd thcreto, and additionally, 
in the case of vertical drainage pipes, in accordance with 
their length. 

703.2 Maximum Number of Fixture Units. Table 703.2 
shows the maximum number of fixture units allowed on a 
vertical or horizontal drainage pipe, building drain, or 
building sewer of a given the maximum number of 
fixture units allowed on a branch interval of a given size; 
and the maximum length (in feet and meters) of a vertical 
drainage pipe ofa given size. 

703.3 Sizing per Appendix C. For alternatc method of 
sizing drainage piping, see Appendix C. 

704.0 Fixture Connections (Drainage). 

704.1 Inlct Fittings. Drainage piping shall be provided 
with approved inlet fi t1 ings for fi x ture connections, 
correctly located according to the size and type of fixture 
proposed to be connected. 

704.2 Vertical Drainage Pipe. Two fixtures set 
back-to-back, or side-by-side, within the distance allowed 
between a trap and its vent shall bc permitted to be served 
by a single vertical drainage pipe provided that each fixture 
wastes separately into an approved double-fixture fitting 
having inlet openings at the samc level. 

704.3 Commercial Dishwashing Machines and Sinks. 
Pot sinks, scullery sinks, dishwashing sinks, silverware 
sinks, commercial dishwashing machines, silverware-
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washing machines, and other similar fixtures shall be 
connected directly to the drainage system. A floor drain 
shall be provided adjacent to the fixture, and the fixture 
shall be connected on the sewer sidc of the floor drain trap, 
provided that no other drainage line is connected between 
the floor drain waste connection and the fixture drain. The 
fixture and floor drain shall be trapped and vented in accor
dance \vith this code. 

705.0 Joints and Connections. 

705.1 ASS and ABS Co-Extruded Plastic Pipe and 
Joints. Joining methods for ASS plastic pipe and fittings 
shall be installed in accordance with the manufacturer's 
installation instructions and shall comply with Section 
705.1.1 through Section 705.1.3. 

705.1 Mechanical Joints. Mechanical joints shall be 
designed to provide a permanent seal and shall be of 
the mechanical or push-on joint. The push-on joint 
shall include an elastomeric gasket in accordance with 
ASTM D 3212 and shall provide a compressive force 
against the spigot and socket after assembly to provide 
a pemlanent seal. 

705.1.2 Solvent Cement Joints. Solvent cement joints 
for ASS pipc and fittings shall be clean from dili and 
moisture. Pipe shall be cut square and shall be 
deburred. Where surfaces to be joined are cleaned and 
free of dili, moisture, oil, and other foreign material, 
solvent cement in accordance with ASTl\1 D 2235 shall 
be applied to all joint surfaces. Joints shall be made 
while both the inside socket surface and outside 
surface of pipe are wet with solvent cement. Hold joint 
in place and undisturbed for 1 minute after assembly. 

705.1.3 Threaded .Joints. Threads shall comply with 
ASME BL20.1. A minimum of Schedule 80 shall be 
pennittcd to be threaded. Molded threads on adapter 
fittings for transition to threaded joints shall be 
permitted. Thread sealant compound shall be applied to 
male threads, insoluble in water, and nontoxic. The 
joint between the pipe and transition fitting shall be of 
the solvent cement type. Caution shall be used during 
assembly to prevent over tightening of the ABS 
components once the thread sealant compound has 
been applied. 

705.2 Asbestos-Cement Pipe and Joints. Joining methods 
for asbestos-cement pipe and fittings shall be installed in 
accordance with the manufacturer's installation instructions 
and shall comply with Section 705.2.1. 

705.2.1 Mechanical Joints. Mechanical joints shall be 
of the same composition as the pipe and sealed with an 
approved elastomerie gasket or joined by a listed 
compression type coupling. Elastomeric gaskets shall 
comply with ASTM 0 1869. The coupling grooves, 
pipe ends, and elastomeric gaskets shall be cleaned. 
Elastomeric gaskets shall be positioned in the grooves. 
Lubricant recommended by the manufacturer shal1 bc 
applied to the machined end of the pipe. Lubricant shall 
not be applied to the eJastomcric gasket or groove, 
unless specifically recommended by the manufacturer. 
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TABLE 703.2 

MAXIMUM UNIT LOADING AND MAXIMUM LENGTH OF DRAINAGE AND VENT PIPING 

SIZE OF PIPE (inches) 

Maximum Units 
Drainage Piping' 

Vertical 
Horizontal 

Maximum length 
Drainage Piping 

Vertical. (fect) 
Horizontal(unlimitcd) 

Vent Piping 
Horizontal and Vertica1 6 

Maximum Units 
Maximum 

For Slunits: 1 inch 25 111m. I Cool = 304.8 111m 

Notes: 
I Excluding trap arm. 

65 

2 

85 

24 
120 

:2 Except sinks, urinals, and dishwashers exceeding 1 fixture unit. 
:; Except six-unit traps or water closets. 

3 4 

256 
300 

5 

600 
390 

510 

1380 
510 

8 

3600 
26405 

750 

3600 

10 

5600 
46805 

12 

8400 
82005 

4 Only four water closets six-unit traps allowed on a vertical pipe or stack; and not to exceed three water closets or six-unit traps on a horizontal branch 
or drain. 

5 Based on 1/4 inch per toot (20.8 111111/111) slope. For of an inch per foot (10.4 mm/m) slope. multiply horizontal fixture units by a factor of (U;' 

() The diameter of an individual vent shall be not less than ll/~ inches (32 mm) nor less than one-half the diameter of the drain to which it is connectcd. 
Fixture unit load values for drainagc and piping shall be computed from Table 702.1 and Nol to cxceed one-third or the total 
permitted length of a vent shall be permitted to installed in a horizontal position. Where vents arc increased one pipe ~ize f()r their entire length. the 
maximum length limitations specified in this table do not apply. This table is in accordance with the requirements or SccliOI1 901.2. 

70S.3 Brass Pipe and Joints. Joining methods for brass 
and tlttings shall be installed in accordance with the 

manufacturer's installation instructions and shall comply 
with Section 705.3.1 through Section 705.3.3. 

70S.3.1 Brazed Joints. Brazed joints between brass 
pipe and fittings shall be made with brazing alloys 
having a ) iquid temperature above 1()oO°F (538°C). 
Thc joint surfaccs to be brazed shall bc cleaned bright 
by either manual or mechanical means. Pipe shall be 
cut squarc and reamed to full inside diameter. Brazing 
flux shall be applied to thc joint surfaces where 
requircd by manufacturcr's rccommendation. Brazing 
filler metal in accordance with A WS A5.8 shall be 
applied at the point where the pipe or tubing enters the 
socket of the fitting. 

705.3.2 Mechanical Joints. Mcchanical joints shall be 
of the compression type using an elastomeric to 
form a seal. 

70S.3.3 Threaded Joints. Threaded joints shall be 
made with pipe threads in accordance wi.th ASME 
B 1.20. I. Thread sealant tape or compound shall be 
applied only on male threads, and sllch material shall 
be of approved types, insoluble in water, and nontoxic. 

70S.4 Cast-Iron and Joints. Joining methods for 
cast-iron pipe and shall be installed in accordance 
with the manufacturer's instructions and shall 
comply with Section 705.4.1 and Section 705.4.2. 

705.4.1 Caulked Joints. Caulked joints shall be firmly 
packed with oakum or hemp and filled with molten 
lead to a depth of not less than I inch mm) in one 
continuous pour. The lead shall be caulked thoroughly 
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at the inside and outside of the joint. After 
caulking, the finished joint shall not exceed I/." of an 
inch (3.2 111m) below the rim of the hub. No paint, 
varnish, or other coatings shall be permitted on the 
joining material until after the joint has been tested and 
approved. 

705.4.2 _Mechanical Joints. Mechanical joints for cast
iron pipe and fittings shall be of the compression or 
mechanical joint coupling type. Compression type 
joints with an elastomcric gaskct for cast-iron hub and 

pipe shall comply with ASTM C 564. Hub and 
spigot shall be clean and free of dirt, mud, sand, and 
foreign materials. Cut pipe shall be free from sharp 
edges. Fold and insert gasket into hub. Lubricate the 
joint following manufacturer's instructions. Inscrt 
spigot into hub until the spigot end of Ihe pipc bottom 
out in the hub. Use the same procedure for the installa
tion of fittings. 

A mechanical joint shielded coupling type for 
hubless cast-iron pipe and fittings shall have a metallic 
shield where installcd aboveground, and shall comply 
with ASTM A 1056, ASTM C I ASTM C 1540, 
or CISPI 310. The clastol11cric shall comply 
with ASTM C 564. Hubless cast-iron pipc and fittings 
shall be clean and free of dirt, mud, sand, and 
materials. Cut pipe shall be free from sharp 
Gasket shall be placed on the end of the pipe or fitting 
and the stainless steel shield and clamp assembly on 
the end of the other pipe or fitting. Pipe or fittings shall 
be seated against the center stop inside thc elastomeric 
sleeve. Slide the stainless steel shield and clamp 
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assembly into position centered over the gasket and 
tighten. Bands shall be tightened using an approved 
calibrated torque wrench specifically set by the manu
facturer of the couplings. 

705.5 Copper Pipe (DWV) and .Joints. Joining methods for 
copper pipe and fittings shall be installed in accordance with 
the manufacturer's installation instructions and shall comply 
with Section 705.5.1 through Section 705.5.4. 

70S.S.1 Brazed Joints. Brazed joints between copper 
pipe and fittings shall be made with brazing alloys 
having a I iquid temperature above J OOO°F (538°C). 
The joint surf~lces to be brazed shall be cleaned bright 
by either manual or mechanical means. Piping shall be 
cut square and reamed to full inside diameter. Brazing 
flux shall be applied to the joint surfaces where 
required by manufacturer's rccommendation. Brazing 
filler metal in accordance with A WS A5.8 shall be 
applied at the point where the pipe or tubing enters the 
socket of thel~tting. 

70S.S.2 Mechanical Joints. Mechan ical joi nts in 
copper pi ping shall be made wi th a mechani ca I 
coupl ing with grooved end piping or approved joint 
designed for the speci[~c application. 

70S.5.3 Soldered .Joints. Soldered joints between 
copper pipe and fittings shall be made in accordance 
with ASTM B 828 with the following sequence of joint 
prcparation and operation as follows: measuring and 
cutting, reaming, cleaning, fluxing, assembly and 
support, heating, app lyi ng the solder, coo ling, and 
cleaning. Pipe shall be cut square and reamed to the 
full inside diameter including the removal of burrs on 
the outside of the pipe. Surfaces to be joined shall be 
cleaned bright by manual or mechanical means. Flux 
shall be appl ied to pipe and fittings and shall be in 
accordance with ASTM B 813, and shall become 
noncorrosive and nontoxic after soldering. Insert pipe 
into the base of the fitting and remove excess nux. 
Pipe and jitting shall be supported to ensure a uniform 
capillary space around the joint. Heat shall be applied 
using an air or fuel torch with the flame perpendicular 
to the pipe using acetylene or an LP gas. Preheating 
shall depend on the size of the joint. The flame shall be 
moved to the fitting cup and alternate between the pipe 
and fitting. Solder in accordance with ASTM B 32 
shall be applied to the joint surfaces until capillary 
action draws the molten solder into the cup. Joint 
surfaces shall not be disturbed until cool and any 
remaining tlux residue shall be cleaned. 

70S. SA Threaded Joints. Threaded joints for copper 
pipe shall be made with pipe threads in accordance 
with ASIVI E B 1.20.1. Thread sealant tape or compound 
shall be applied only on male threads, and such mate
rial shall be approved types, insoluble in water, and 
nontoxic. 

705.6 Galvanized Stee] Pipe and Joints. Joining methods 
for galvanized steel pipe and fittings shall be installed in 
accordance with the manufacturer's installation instructions 
and shall comply with Section 705.6.1 and Section 705.6.2. 
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70S.6.1 Mechanical Joints. Mechanical joints shall be 
made with an elastomeric gasket. 

70S.6.2 Threaded Joints. Threaded joints shall be 
made with pipe threads in accordance wi th ASME 
B 1.20.1. Thread sealant tape or compound shall be 
appl ied only on male threads, and such material shall 
be of approved types, insolublc in water, and nontoxic. 

70S.7 PVC and PVC Co-Extruded Plastic Pipe and 
Joining Methods. Joining methods for PVC plastic pipe 
and fittings shall be installed in accordance with the manu
facturer's installation instructions and shall comply with 
Section 705.7.1 through Section 705.7.3. 

70S.7.1 Mechanical Joints. Mechanical joints shall be 
designed to provide a permanent seal a~d shall be of 
the mechanical or push-on joint type. The push-on 
joint shall include an elastomeric gasket in accordance 
with ASTM D 3212 and shall provide a compressive 
force against the spigot and socket after assembly to 
provide a permanent seal. 

705.7.2 Solvent Cement Joints. Solvent cement joints 
for PVC pipe and fittings shall be clean hom dirt and 
moisture. Pipe shall be cut square and pipe shall be 
debuITed. Where surfaces to be joined are cleaned and 
free of dirt, moisture, oil, and other foreign material, 
apply primer purple in color in accordance with ASTM 
F 656. Primer shall be applied until the surface of the 
pipe and fitting is softened. Solvent cements in accor
dance with ASTM D 2564 shall be applied to all joint 
surfaces. Joints shall be made while both the inside 
socket surface and outside surface of pipe are wet with 
solvent cement. Hold joint in place and undisturbed for 
1 minute after assembly. 

70S.7.3 Threaded Joints. Threads shall comply with 
ASNIE B 1.20.1. A minimum of Schedule 80 shall be 
permitted to be threaded. Molded threads on adapter 
fittings for transition to threaded joints shall be 
permitted. Thread sealant compound that is compatible 
with the pipe and fitting, insol ubi e in water, and 
nontoxic shall be applied to male threads. The joint 
between the pipe and transition fitting shall be of the 
solvent cement type. Caution shall be used during 
assemb ly to prevent over tighteni ng of the PVC 
components once the thread sealant has been applied. 
Female PVC threaded fittings shall be used with plastic 
male threads only. 

70S.S Stainless Steel Pipe and Joints. Joining methods for 
stainless steel pipe and fittings shall be installed in accor
dance with the manufacturer's installation instructions and 
shall comply with Section 705.8.1 and Section 705.8.2. 

705.8.1 Mechanical Joints. Mechanical joints between 
stainless steel pipe and fittings shall be of the compres
sion, grooved coupling, hydraul ic pressed fittings, or 
ilanged. 

70S.S.2 Welded Joints. Welded joints between stain
less steel pipe and fittings shall comply with ASME 
A 112.3.1 and shall be welded autogenously. Pipe shall 
be cleaned, free of scale and contaminating particles. 
Pipe shall be cut with a combination cutting and 
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beveling tool that provides a square cut, and free of 
burrs. Mineral oil lubricant shall be used during the 
cutting and beveling process. 

705.9 Vitrified Pipe and .Joints. Joining methods for 
vitrified clay pipe and fittings shall be installed in accor
dance with the manufacturer's installation instructions and 
shall comply with Section 705.9. I. 

705.9.1 Mechanical Joints. Mechanical joints shall be 
designcd to provide a pcrmanent seal and shall be of 
thc mechanical or push-on joint type. The push-on 
joint shall include an clastoll1cric gasket in accordance 
with ASTM C 425 and shall provide a compressive 
force against the and socket after assembly to 
provide a permanent seal. 

705.10 Joints. 

705.10.1 Joints. Tn fixture drains and traps, slip 
joints of approved materials shall be permitted to be 
used in accordance with their approvals. 

705.10.2 Expansion Joints. Expansion joints shall be 
accessible, except where in vent piping or drainage 
stacks, and shall be permitted to be used where neces
sary to provide for expansion and contraction of the 
pipes. 

705.10.3 Ground or Ferrule Connec
tions. Brass or copper ground joint, flared, or fcrrule
type connections that allow adjustment of tubing, but 
provide a rigid joint where made up, shall not be 
considered as joints. 

705.10.4 Transition .Joint. A solvent cement transition 
joint between ABS and PVC building drain and 
building sewer shall be made using listed transition 
solvent cement. [BCD 1 & HCD 2} Plastic pipe and 

joined with solvent cement shall utilize Low 
it a primer is and Low VOC 

so/vent cefnent('il) as defilled in Section 214. O. 

705.11 Joints BehYeen Various IVlaterials. Joints beh.veen 
various materials shall be installed in accordance with the 
manufacturer's installation instructions and shall comply 
with Section 705.11.1 through Section 705.11.4. 

705.11.1 Copper to Cast-Iron Pipe. Joints from 
copper pipe or tubing to cast-iron pipe shall be made 
with a listed compression type joint or brass ferrule. 
The copper pipe or tubing shall be soldered or brazed 
to the ferrule and the ferrule shall be joined to the cast
iron hub by a compression or caulked joint. 

705. 1.2 Copper Pipe to Threaded Joints. 
Joints from copper pipe or tubing to threaded pipe sha\l 
be made by the use of a listed brass adapter or dielec
tric fitting. The joint between the copper pipe and the 
fitting shall be a soldered or brazed, and the connection 
between the threaded and the fittings shall be made 
with a standard pipe size threaded joint. 

705.11.3 Plastic to Other Materials. Where 
connecting plastic to other types of plastic or 
other types of piping material; approved listed adapter 
or transition fittings and listed for the specific transi
tion intended shall be used. 
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705.11.4 Stainless Steel Pipe to Other Materhlls. 
\Vhcre connccting stainless steel pipe to other types of 
piping, listed mechanical joints of the compression 
type and listed for the specific transition intended shall 
be used. 

706.0 '-'U«Ii;;;;''';;:' in Direction of 

706.1 Approved Fittings. Changes in direction of drainage 
piping shall be made by the appropriate use of approved 
fittings and shall be of the presented by a one
sixteenth bend, one-eighth bend, or one-sixth bend, or other 
approved fittings of equivalent sweep. 

706.2 Horizontal to Vertical. Horizontal drainage lines, 
connecting with a vertical shall enter through 45 
degree (0.79 rad) wye branches, 60 degree (1.05 rad) wye 
branches, combination wye and one-eighth bend branches, 
sanitary tee or sanitary tapped tee branches, or other 
approved fittings of equivalent sweep. No fitting having 
more than one inlet at the same level shall be used unless 
such fitting is constructed so that the dischargc from one 
inlet cannot readily enter any other inlet. Double sanitary 
tees shall be permitted to be used where the barrel of the 
fitting is not less than 1\.vo pipe sizes than the largest 
inlet, (pipe sizes recognized for this purpose are 2 inches, 
2 inches, 3 inches, 3 1/J inches, 4 inches, 4 1

/2 inches, 5 
inches, 6 inches, etc.) (50, 65, 80, 90, 100, 115, 125, 150 
mm, etc.). 

706.3 Horizontal to Horizontal. Horizontal drainage lines 
connecting with other horizontal drainage I ines shall enter 
through 45 degree (0.79 rad) wye branches, combination 
wye and one-eighth bend branches, or other approved 
fittings of equivalent sweep. 

706.4 Vertkal to Horizontal. Vertical drainage lines 
connecting with horizontal drainage lines shall enter 
through 45 (0.79 rad) wye branches, combination 
wye and one-eighth bend branches, or other approved 
fittings of equivalent sweep. Branches or offsets of 60 
<1,:>'rI·"'(.'C (1.05 rad) shall be permitted to be used where 
installed in a true vertical position. 

707.0 Cleanouts. 

707.] Plug. Each cleanout f()r cast-iron pipe shall 
consist of a cast-iron or brass body and an approved plug. 
Each cleanout for galvanized wrought-iron, galvanized 
steel, copper, or brass pipe shall consist of a brass plug as 
specified in Table 707.1, or a standard weight brass cap, or 
an approved ABS or PVC plastic plug, or an 
stainless steel cleanoLlt or plug. Plugs shall have raiscd 
square heads or approved countersunk rectangular slots. 

707.2 Each cleanout fitting and each cleanout 
plug or cap shall be of an approved type. 

707.3 Gas and Watertight. Cleanouts shall be designed to 
be gas- and watertight. 

707.4 Location. Each horizontal drainage pipe shall be 
provided with a cleanout at its upper terminal, and each run 
of piping, that is more than 100 feet (30 480 111m) in total 
developed length, shall be provided with a cleanout for 
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SIZE OF PIPE 
(inches) 

2 

4 & larger 

TABLE 707.1 
CLEANOUTS 

SIZE OF CLEANOUT 
(inches) 

3 
For SI units: I inch 25 111111 

8 

each! 00 feet (30 480 mm), or fl-action thereof, in length of 
such piping. An additional c1eanout shall be provided in a 
drainage line for each aggregate horizontal change of direc-
tion exceeding 135 (2.36 rad). 

Exceptions: 

(l) Cleanouts shall be permitted to be omitted on a hori
zontal drain line less than 5 feet (1524 mm) in 
un less such line is serving sinks or urinals. 

(2) Cleanouts shall be permi.tted to be omitted on a hori
zontal drainage pipe installed on a slope of 72 degrees 
(1.26 rad) or less from the vertical (one-fifth 
bend). 

(3) Excepting the building drain and its horizontal 
branches, a cleanout shall not be required on a pipe or 
piping that is above the tloor level of the lowest floor 
of the building. 

(4) An approved type of two-way cleanout fitting, installed 
inside the building wall near the connection between 
the building drain and the building sewer or installed 
outside of a building at the lower end of a building 
drain and extended to grade, shall be pennitted to be 
substituted for an upper terminal cleanout. 

707.5 Cleaning. Each cleanout shall be installed so that it 
opens to allow cleaning in the direction of flow of the soil 
or waste or at right angles thereto and, except in the case of 
wye branch and end-of-I ine cleanouts, shall be installed 
vertically above the tlow line of the pipe. 

707.6 Extension. Each cleanout extension shall be consid
ered as drainage piping and each 90 degree (1.57 rad) 
cleanout extension shall be extended from a wye-type 
fitting or other approved fitting of equivalent sweep. 

707.7 Interceptor. Each cleanout for an interceptor shall 
be outside of such interceptor. 

707.8 Access. Each cleanoLlt, unless installed under an 
approved cover plate, shall be above readily acces
sible, and so located as to serve the purpose for which it is 
intended. Cleanouts located under cover plates shall be so 
installed as to provide the clearances and accessibility 
required by this section. 

707.9 Clearance. Each cleanout in piping 2 inches (50 
111m) or less in size shall be so installed that there is a clear
ance of not less than 12 inches (305 mm) in front of the 
cleanout. Cleanollts in piping exceeding 2 inches (50 mm) 
shall have a clearance of not less than 18 inches (457 111m) 
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in front of the cleanout. Cleanouts in under-tloor piping 
shall be extended to or above the finished floor or shall be 
extended olltside the building where there is Jess than 18 
inches (457 mm) vertical overall, allowing for obstructions 
such as ducts, and piping, and 30 inches of 
111m) horizontal clearance from the means of access to such 
cleanout. No under-floor cleanout shall be located 
exceeding 20 feet (6096 mm) from an access door, trap 
door, or crawl hole. 

707.10 Fittings. Cleanout fittings shall be not less in size 
than those given in Table 707.1. 

707.11 Pressure Drainage Systems. Cleanouts shall be 
provided for pressure drainage systems as classified under 
Section 710.7. 

707.12 Countersunk Cleanout Countersunk 
eleanout plugs shall be installed where raised heads cause a 
hazard. 

707.13 Hubless BHnd Plugs. Where a hubless blind plug is 
used for a required cleanout, the complete coupling and 
plug shall be accessible for removal or replacement. 

707.14 Trap Arms. Cleanouts for trap arms shall be 
installed in accordance with Section 1002.3. 

708.0 Grade of Horizontal Drainage .Piping. 

708.1 General. Horizontal drainage piping shall be run in 
practical alignment and a uniform slope of not less than ~'4 
inch per foot (20.8 mm/m) or 2 percent toward the point of 
disposal provided that, where it is impractical due to the 
depth of the street sewer, to the structural features, or to the 
aITangement of a building or structure to obtain a slope of 
1;'4 inch per foot (20.8 mm/m) or 2 percent, such pipe or 
piping 4 inches (100 mm) or larger in diameter shall be 
permitted to have a slope of not less than l;:~ inch per foot 
(l0.4 mm/m) or 1 percent, where first approved by the 
Authority Having Jurisdiction. 

709.0 Gravity nll"':1Iin':1Io" Required. 

709.1 General. \Vhere practicable, plumbing fixtures shall 
be drained to the public sewer or private sewage disposal 
system by gravity. 

710.0 of Fixtures Located Below the Next 
Upstream Manhole or Below the IVlain Sewer Level. 

710.1 Backflow Protection. Fixtures installed on a floor I 
level that is lower than the next upstream manhole cover of 
the public or private sewer shall be protected t1'om back- I 
flow of sewage by installing an approved type of backwater 
valve. Fixtures on such floor level that are not below the 
next upstream manhole cover shall not be required to be 
protected by a backwater valve. Fixtures on floor levels 
above such elevation shall not discharge through the back
water valve. Cleanouts for drains that pass through a back
water valve shall be clearly identjfied with a permanent 
label stating "backwater valve downstream". 

710.2 Sewage Discharge. Drainage piping serving fixtures 
that are located below the crown level of the main sewer 
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shall di into an approved watertight sump or 
receiving tank, so located as to receive the sewage or 
wastes by gravity. From such sump or receiving tank, the 
sewage or other liquid wastes shall be lifted and discharged 
into the building drain or building sewer by approved ejec
tors, pumps, or other efficient approved mechanical 
devices. 

710.3 Sewage Ejector and Pumps. A sewage ejector or 
pump receiving the discharge of water closets or 

(I) Shall have a discharge capacity of not less than 20 gpm 
(1.26 Lis). 

(2) In dwelling units, the ejector or pump shall be 
capable of passing a ] Y2 inch (38 mm) diameter solid 
ball, and the discharge piping of each ejector or pump 
shall have a backwater valve and valve, and be not 
less than 2 inches (50 mm) in diameter. 

(3) In other than single-dwelling units, the ejector or pump 
shall be capable of passing a 2 inch (51 111m) diameter 
solid ball, and the discharge piping of each ejector or 
pump shall have a backwater valve and valve, and 
be not less than 3 inches (80 mm) in diameter. 

710.3.1 !HCD 1 & HCD 2/ The minimUll1 size any 
pump or any a sump 
closet connected thereto shall be not less than 

mm). 

a lvater 
inches 

710.4 Discharge Line. The discharge line from sLich 
ejector, pump, or other mechanical device shall be provided 
with an accessible backwater or check valve and gate 
or ball valve. Where the gravity line to which such 
discharge line connects is horizontal, the method of connec
tion shall be from the top through a wye branch fitting. The 
gate or ball valve shall be located on the discharge side of 
the backwater or check valve. 

Gate or ball valves, where installed in drainage piping, 
shall be fullway type with working parts of corrosion-resis
tant metal. Sizes 4 inches (100 mm) or more in diameter 
shall have cast-iron bodies, and sizes less than 4 inches 
(l00 mm), cast-iron or brass bodies. 

710.5 Size of Building Drains and Sewers. Building 
drains or building sewers receiving discharge from a pump 
or ejector shall be adequately sized to prevent overloading. 
Two fixture units shall be allowed for each gallon per 
minute (0.06 of flow. 

710.6 Backwater Valves. Backwater gate valves, 
fullway ba 11 unions, motors, compressors, air tanks, 
and other mechanical devices required by this section shall 
be located where they will be accessible for inspection and 

I repair and, unless continuously exposed, shall be enclosed 
in a masonry pit fitted with an adequately sized removable 
cover 

Backwater valves shall have bodies of cast-iron, 
plastic, brass, or other approved materials; shall have 
noncorrosive bearings, seats, and self-aligning discs; and 
shall be constructed so as to ensure a positive mechanical 
seal. Such backwater valves shall remain open during 
periods of low flows to avoid of solids and shall 
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not restrict capacities or cause excessive turbulence during 
peak loads. Unless otherwise listed, valve access covers 
shall be bolted type with and each valve shall bear 
the manufactLlrer's name cast into the body and the cover. 

710.7 Drainage and Systems. The and 
systems, in connection with sumps, 

receiving tanks, and mechanical waste-lifting devices, shall 
be installed under the same requiremcnts as provided for in 
this code for gravity systems. 

710.8 and Receiving Tank Construction. Sumps 
and tanks shall be watertight and shall be 
constmcted concrete, metal, or other approved materials. 
Where constructed of poured concrete, the walls and 
bottom shall be adequately rcinforced and designed to 
recognized acceptable standards. Metal sumps or tanks shall 
be of such thickness as to serve their intended purpose and 
shall be treated internally and externally to resist corrosion. 

710.9 Alarm. Such sumps and receiving tan ks shall be 
automatically discharged and, where in a "public use" 
occupancy, shall be provided with dual pumps or ejectors 
~lrl'~ln(JPl1 to function alternately in normal use and indepen

in case of overload or mechanical failure. The 
pumps shall have an audio and visual alarm, readily acces
sible, that signals pump failure or an overload condition. 
The lowest inlet shall have a clearance of not less than 2 
inches (51 111m) fi'om the high-water or "starting" level of 
the sump. 

710.10 and Receiving Tank Covers and Vents. 
Sumps and receiving tanks shall be provided with substan
tial covers a bo1t-and-gasket- type manhole or 
equivalent opening to permit access for inspection, repairs, 
and cleaning. The top shall be provided with a vent pipe 
that shall extend separately through the roof or, where 
permitted, be combined with other vent pipes. Such vent 
shall be large enough to maintain atmospheric pressure 
within the sump under normal operating conditions and, in 
no case, shal1 be less in size than that required by Table 
703.2 for the number and type of fixtures discharging into 
the sump, nor less than 1 ~/2 inches (40 mm) in diameter. 
Where the foregoing requirements are met and the vent, 
after leaving the sump, is combined with vents from 
fixtures discharging into the sump, the size of the combined 
vent need not exceed that required for the total number of 
fixtures discharging into the sump. No vent from an air-
operating sewage shall combine with other vents. 

710.11 Air Tanks. Air tanks shall be so proportioned as to 
be of equal cubical capacity to the ejectors connected there
with in which there shall be maintained an air pressure of 
not less than 2 pounds per foot (Ib/ft) (3 kg/lll) of height the 
sewage is to be raised. No water-operated shall be 
pennitted. 

710.12 Grinder Pump Grinder pumps shall be 
permitted to be used. 

710.12.1 Discharge Piping. The discharge piping shall 
be sized in accordance with the manufacturer's instal
lation instructions and shall be 110t less than I Y4 inches 
(32 mm) in diameter. A check valve and fullway-type 
shutoff valve shall be located within the discharge line. 
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710.13 Macerating Toilet Systems. Listed macerating 
toilet systems shall be permitted as an alternate to a sewage 
pump system where approved by the Authority Having 
Jurisdiction. 

710.13.1 Sumps. The sump shall be water- and 
gastight. 

710.13.2 Discharge Piping. The discharge piping shall 
be sized in accordance with manufacturer's instruc-
tions and shall be 110t less than of an inch (20 
in diameter. The developed length of the discharge 
piping shall not exceed the manufacturer's instructions. 
A check valve and full way-type shutoff valve shall be 
located within the line or internally within 
the device. 

710.13.3 Venting. The plumbing fixtures that 
discharge into the macerating device shall be vented in 
accordance with this code. The slimp sha1l be vented in 
accordance with the manufacturer's instructions and 
such vent shall be permitted to connect to the fixture 
venting. 

711.0 Suds Relief. 

711.1 General. Drainage connections shall not be made 
into a drainage piping system within 8 feet (2438 mm) of a 
vertical to horizontal change of direction of a stack 
contain i ng suds-produci Ilg fixtures. Bathtubs, laundries, 
\vashing machine standpipes, kitchen sinks, and dish
washers shall be considered suds-producing fixturcs. 
Where parallel vent stacks are required, they shall connect 
to the drainage stack at a point 8 feet mm) above the 
lowest point of the drainage stack. 

Exceptions: 

(I) Single-family residences 

(2) Stacks receiving the discharge from less than three 
stories of plumbing fixtures 

712.0 

712.1 Vledia. The piping of the plumbing, drainage, and 
venting systems shall be tested with water or air except that 
plastic pipe shall not be tested with air. The Authority 
Hav Jurisdiction shall be permitted to require the 
removal of cleanoLlts, etc., to ascertain whether the pressure 
has reached all parts of the system. After the plumbing 
fixtures have been set and their traps filled with water, they 
shall be submitted to a tinal test. 

712.2 Water Test. The water test shall be applied to the 
drainage and vent systems either in its entirety or in sections. 
Where the test is applied to the entire system, openings in the 
piping shall be tightly closed, except the highest opening, 
and the system filled with water to point of overflow. Where 
the system is tested in sections, each opening shall be tightly 
plugged, except the highest opening of the section under test, 
and each section shall be filled with water, but no section 
shall be tested with less than a 10 foot (3048 111m) head of 
water. In testing successive sections, not less than the upper 
10 feet (3048 I11Ill) of the next preceding section shall be 
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tested, so that no joint or pipe in the building (except the 
uppernlost 10 feet (3048 111m) of the system) shall have been 
submitted to a test of less than a 10 foot (3048 mm) head of 
water. The water shall be kept in the system, or in the portion 
under test, for not less than 15 minutes before inspection 
starts. The system shall then be tight at points. 

712.3 Air Test. The air test shall be made by attaching an 
air compressor testing apparatus to a suitable opening and, 
after closing al1 other inlets and outlets to the system, forcing 
air into the system until there is a uniform gauge pressure of 
5 pounds-force per square inch (psi) kPa) or sufficient to 
balance a column of mercury 10 inches (34 kPa) in 
The pressure shall be held without introduction of additional 
air for a period of not less than 15 minutes. 

PartH Huildiing Sewers. 

713.0 Sewer Required. 

713.1 Where Required. A building in which plumbing 
fixtures are installed and premises having drainage piping 
thereon shall have a connection to a public or private sewer, 
except as provided in Section 101 Section 71 3.2, and 
Section 713.4. 

713.2 Private Sewage Disposal System. Where no public 
sewer intended to serve a lot or premises is available in a 
thoroughfare or right of way abutting such lot or r>1''''1"Yl'C'':;'''' 

drainage piping from a building or works shall be 
connected to an approved private sewage disposal system. 

713.3 Public Sewer. Within the limits prescribed by 
Section 713.4 hereof, the rearrangement or subdivision into 
smaller parcels of a lot that abuts and is served by a pubJ ic 
sewer shall not be deemed cause to permit the construction 
of a private sewage disposal system, and plumbing or 
drainage systems on a smaller parcel or parcels shall 
connect to the public sewer. 

7J3.4Public Sewer AvailabiHty. The public sewer shall 
be permitted to be considered as not available where 
such public sewer or a building or an exterior drainage 
facility connected thereto is located more than 200 feet (60 
960 mm) from a proposed building or exterior drainage 
facility on a lot or premises that abuts and is served by such 
public sewer. 

[HCD I} For residential occupancies, the public sewer II 
may be considered as not available b.Y' the Authority 
Having Jurisdiction. 

713.5 Permit. No permit shall be issued for the installation, 
alteration, or repair of a private sewage disposal system, or 
part thereof, on a lot for which a connection with a public 
sewer is available. 

713.6 Lot. On every lot or premises hereafter connected to 
a public sewer, plumbing and systems or parts 
thereof on such lot or premises shall be connected with 
such public sewer. 

713.7 InstaHation. In cities, counties, or both where the I 
installation of building sewers is under the jurisdiction of a 
department other than the Authority Having Jurisdiction, 
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the provisions of this code relating to building sewers need 
not apply. 

Exception: Single-t~m1ily and buildings or struc-
tures accessory thereto, and connected to an 
approved private sewage system prior to the time 
of connecting the to the public sewer shall be 
permitted, where no nuisance, or insanitary condi-
tion is evidenced and written permission has been obtained 
from the Authority Having Jurisdiction, remain connected 
to such properly maintained private sewage disposal system 
where there is insufficient grade or fall to permit drainage 
to the sewer by gravity. 

714.0 Damage to Pu bHc Se,\yer or Private 
Disposal System. 

714.1 Unlawful Practices. It shall be unlawful tor a person 
to deposit, by means whatsoever, into a plumbing fixture, 
floor drain, interceptor, sump, or device which is 
connected to a drainage public sewer, private 
sewer, septic tank, or ashes; cinders; solids; rags; 
flammable, poisonous, or explosive liquids or gases; oils; 

I grease: and whatsoever that is capable of causing damage 
to the public sewer, pri vate sewer, or private sewage 
disposal system. 

714.2 Prohibited Water Discharge. No rain, surface, or 
subsurface water shall be connected to or discharged into a 
drainage system, unless first approved by the Authority 
Having Jurisdiction. 

714.3 Prohibited Sewer Connection. No cesspool, septic 
tank, seepage pit, or drain field shall be connected to a 
public sewer or to a building sewer to such public 
sewer. 

714.4 Commercial food Waste Grinder. The Authority 
Having Jurisdiction shall review before approval, the instal
lation of a commercial food waste grinder connecting to a 
private sewage disposal system. 

714.5 Tanks. An approved-type, watertight sewage or 
wastewater holding tank, the contents of which, due to their 
character, shall be periodically removed and disposed of at 
some approved otT-site location, shall be installed where 
required by the Authority Having Jurisdiction or the Health 
Officer to prevent anticipated surface or subsurface 
contamination or pollution, damage to the public sewer, or 
other hazardous or nuisance conditions. 

715.0 Buitding Sew'er Materials. 

715.1 Materials. The bui Iding sewer, beginning 2 feet (610 
mm) from a bui Iding or structure, sha]} be of sllch materials 
as prescribed in this code. 

715.2 Methods and I\1aterials. Joining methods 
and materials shall be as prescribed in this codeo 

715.3 Se,,,ers. Replacement of existing building 
sewer and building storm sewers using trenchless method
ology and materials shall be installed in accordance with 

I ASTM F 1216. 
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716.0 Markings. 

716.1 General. Pipe, brick, block, prefabricated septic 
tanks, prefabricated septic tank or pit covers, or 
other parts or appurtenances incidental to installation of 
building sewers or private sewage disposal systems shall be 
in accordance with the approval requirements of Chapter 3 
of this code. 

717.0 Size of ISUn<llln2: Sewers. 

717.1 General. The minimulll size of a building sewer 
shall be determined on the basis of the total number of 
fixture units drained by sLlch sewer, in accordance with 
Table 717.1. No building sewer shall be smaller than the 
building drain. 

For alternate methods of sizing building sewers, see 
Appendix C. 

717.2 fA GRJ lYeat and POU/tIY Processing Plants. The 
sewer system shall have the to reI/lOve all lvaste 
fioom the various and operations and 10 

minimize or prevent stoppage and surcharging at rhe 
.system. 

TABLE 717.1 
MAXIMUM/MINIMUM FIXTURE UNIT LOADING 

ON BUILDING SEWER PIPING* 

SIZE OF PIPE 
(inches) 

6 and smaller 

SLOPE, 
(inches per foot) 

(As specified in Table 703.2/ 
No minimum loading) 

2800/625 3900/275 8 

10 

12 

4900/675 6800/300 

5600/1700 80001725 11 2001325 

For Sl units: I inch 

* Sec also Appendix I-I, Private Sevv'age Disposal Systems, allernate 
methods of sizing drainage piping, Appendix C. 

718.0 Grade, 
Sewers. 

and Protection of Building 

Building sewers shall be run in practical 
a1l1gmnel.1t and at a uniform slope of 110t less than '/( inch 
per foot (20.8 mm/m) toward the point of disposal. 

Exception: Where approved by the Authority IJaving 
Jurisdiction and where it is impracticaL due to the depth of 
the street sewer or to the structural features or to the 
arrangement of a building or structure, to obtain a slope of 
';4 inch pcr foot (20.8 mm/m), slIch pipe or piping 4 inches 
(l00 mm) through 6 inches (150 mm) shall be permitted to 
have a slope of not less than ~ inch per foot (10.4 mm/m) 
and such piping 8 inches (200 mm) and shall be 
permitted to have a slope of not less than /I() inch per toot 

mm/m). 

718.2 Support. Building sewer piping shall be laid on a 
firm bed throughout its entire length, and such piping laid 
in made or fi lIed-in ground shall be laid on a bed of 
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approved materials and shall be properly supported as 
required by the Authority Having Jurisdiction. 

718.3 Protection from Damage. No building sewer or other 
drainage piping or part thereof, which is constructed of mate
rials other than those approved for use under or within a 
building, shall be installed under or within 2 feet (610 mm) 
of a building or structure, or part thereof, nor less than I foot 
(305 mITt) below the sudace ofihe ground. The provisions of 
this subsection include structures such as porches and steps, 
whether covered or uncovered; breezeways; roofed porte 
eoeheres; roofed patios; carports; covered walks; covered 
driveways; and similar structures or appurtenances. 

719.0 Cieanouts. 

719.1 Locations. CJeanouts shall be placed inside the 
building near the connection between the building drain 
and the building sewer or installed outside the building at 
the lower end of the building drain and extended to grade. 

Additional building sewer cleanouts shall be installed 
at intervals not to exceed 100 feet (30 480 mm) in straight 
runs and for each aggregate horizontal change in direction 
exceeding 135 rad). 
719.2 No Additional Cleanouts. Where a building sewer 
or a branch thereof docs not exceed 10 feet (3048 111m) in 
length and is a straight-l ine projection from a building drain 
that is provided with a cleanoLlt, no cleanout will be 
required at its point of conncction to the building drain. 
719.3 Sewer Cleanouts. Required building sewer 
cleanouts shall be extended to grade and shall bc in accor
dance with the appropriate sections of Section 
707.0. for construction. and materials. Where 
bu! lding sewers are located under buildings, the cleanout 
requirements of Section 707.0 shall apply. 
719.4 Each cleanout shall be installed so that it 
opens to allO\v cleaning in the direction of f10w of the soil 
or wastc or at right thereto and, except in the case of 
\vyc branch and end-of-line cleanoLlts, shall be installed 
vertically above the flow line of the pipe. 
719.5 Access. Cleanouts installed under concrete or asphalt 
paving shall be made accessible by yard boxes or 
extending flush with paving with approved materials and 
shall be adequately protected. 

719.6 lVlanhoJes. Approved manholes shall be permitted to 
be installed in lieu of cleanouts, where first approved by the 
Authority Jurisdiction. The maximum distance 
between manholes shall not exceed 300 feet (91440 mm). 

The inlet and outlet connections shall be made by the 
use of a flexible compression joint not less than 12 inches 
(305 mill) and not 3 feet (914 mm) from the 
manhole. No f1exible compression joints shall be embedded 
in the manhole base. 

720.0 Sewer and Water 

720.1 General. Building sewers or drainage piping of clay 
or materials that are not approved for use within a building 
shall not be run or laid in the same trench as the water pipes 
unless the following requirements are met: 
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(I) The bottom of the water pipe, at points, shall be not 
less than 12 inches (305 mm) above the top of the 
sewer or drain line. 

(2) The water pipe shall be placed on a solid shelf exca
vated at one side of the common trench with a clear 
horizontal distance of not less than 12 inches (305 mm) 
from the sewer or drain line. 

Water pipes crossing sewer or drainage piping 
constructed of clay or materials that are not approved 
for use within a building shall be laid not less than 12 
inches (305 mm) above the sewer or drain pipe. 

For the purpose of this section, "within a building" shall 
mean within the fixed limits of the building foundation. 

721.0 Location. 

721.1 Building Sewer. Except as provided in Section 
72J.2, no building sewer shall be located in a lot other than 
the lot that is the site of the building or structure served by 
such sewer nor shall a building sewer be located at a point 
having less than the minimum distances referenced in Table 
721.l. 

721.2 Abutting Lot. Nothing contained in this codc shall 
be construed to prohibit the use of all or part of an abutting 
lot to: 

(1) Provide access to connect a building sewer to an avail
able public sewer where proper cause and ease
ment, not in violation of other requirements, has been 
first established to the satisfaction of the Authority 
Having Jurisdiction. 

(2) Provide additional space for a building sewer where 
proper cause, transfer of ownership, or of 
boundary, not in violation of other requirements, has 
been fi rst estab 1 i sh cd to th e sati s fact ion of the 
Authority Having Jurisdiction. The instrument 
recording such action shall constitute an agreement 
with the Authority Jurisdiction and shall 
clearly state and show that the areas so joined or used 
shall be maintained as a unit during the time they are 
so used. Such an agreement shall be recorded in the 
office of the County Recorder as part of the conditions 
of ownership of said properties, and shall be binding 
on heirs, successors, and assigns to such A 
copy of the instrument recording such ""1",'<"<"''''''' 

shall be filed with the Authority Having Jurisdiction. 

722.0 Abandoned Sewers and Sewage Disposal Facili
ties. 

722.1 BuHding (House) Sewer. An abandoned building 
(house) sewer, or pm1 thereot~ shall be plugged or capped 
in an approved manner within 5 feet (1524 mm) of the 
property line. 

722.2 Cesspools, Septic Tanks, and Seepage Pits. A 
cesspool, septic tank, and seepage pit that has been aban
doned or has been discontinued otherwise from further llse, 
or to which no waste or soil pipe from a plumbing fixture is 
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TABLE 721.1 
MINIMUM HORIZONTAL DISTANCE REQUIRED FROM BUILDING SEWER (feet) 

J.JUIIUlllIl"," or structures I 2 

Property line private propcliy 

On-sitc domestic water servicc line 

For SI units: I toot = 304.8 mm 

Notes: 

50 

J Including porches and steps, whether covered or uncovered; breezeways: roofed portecocheres; roo1ed patios; carports; covered walks; covered driveways: 
and similar structures or appurtenances. 

also Section 312.3. 
Drainage piping shall clear domestic water supply wells by not less than 50 feet (15240 111m). This distance shall bc pcrmitted to be reduced to not 
than 25 feet (7620 111m) where thc drainage piping is constructed of materials approved for use within a building. 

-+ See Section 720.0. 
For parallel construction. 

(i For crossings, approval by the Health Department or the Authority Having Jurisdiction shall be required. 

connected, shall have the sewage removed therefrom and 
be completely filled with earth, sand, gravel, concrete, or 
other approved materiaJ. 

722.3 The top cover or arch over thc cesspool, 
septic tank, or seepage pit shall be removed before filling~ 
and the tilling shall not extend above the top of the vertical 
portions of the sidewalls or above the level of the outlet 
pipe unti I inspection has been called and the cesspooL 
septic tank, or seepage pit has been inspected. After such 
inspection, the septic tank, or seepage pit shall be 
filled to the level of the top of the ground. 

722.4 Ownership. No person owning or controll a 
cesspool, septic tank, or seepage pit on the premises of such 
person or in that portion of a public street, alley, or other 
public property abutting such premises, shall or 
neglect to comply with the provisions of this section or 
upon receipt of notice so to comply from the Authority 
Having Jurisdiction. 

722.5 Disposal Facilities. Where disposal facilities are 
abandoned consequent to connecting a premises \vith the 
public sewer, the permittee making the connection shall fill 
abandoned faci 1 ities in accordance with the Authority 
Having Jurisdiction within 30 days from the time of 
connecting to the public sewer. 

723.0 Building Sewer Test. 

723.1 General. Building sewers shall be tested by .. -"u ...... o'".'" 

the end of the building sewer at its points of connection 
with the public sewer or sewage disposal system 
and completely filling the building sewer with water from 
the lowest to the highest point thereof, or by approved 
equiva lent low-pressure air test. Plastic DWV piping 
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systems shal I not be tested by the air test method. The 
building sewer shall be I 

724.0 /AGRJ fltleat and Poultry Processing Plant 
Draillage. 

724.1 The and plumbing 5yslems must permit (he 
plant bllildings. and of 

1;vater around the buildings, and oj'slll/ace water 
around the plant and on the . and all slIch \ovater 
shall be disposed in such a manner as to prevent a 
nuisance or health hazard. 

724.2 Toilet soil lines shall he separated fi'om hou .... ·e 
lines to a point outside the building unles .... ' an auto

matic check valve is in)·talled to prevent hackjlmt'. 
Drainage .Ii-om toilet bowls and urinals shall not be 
discharged illto a grease catch b(u;ill. nor shall slIch 

be permitted to enter the server lines at a point 
might be a possibili~y o.lsuch backing 

1LOOa/'J1!! the.fZoor oj'the Inti/ding. 

725.0 /AGR/ Collectio/l Center (lnd Facilities Drainage. 
Drainage and systems shall meet the require
ment..,' olSectio/l 724.1. 

726.0 /AGRJ Drainage (lnd Plumbing, Generlll. 

726.1 The outer premises' of every official establishment, 
including areas where cars and other vehicle",) are 
loaded, yards. pens and alleys, 
shall be drained. 

726.2 Toilet soil lines shall be 
/1l·,(11):.nCrt,, lines to a point outside the .n'HH"".'~' 

toilet howls and urinals shalillot be nl\O/"'L(1VfTUfl 

grease catch basin. 
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SANITARY DRAINAGE 

727.0 jOSHPD Ij Emergency Sanitary Drainage. 

727.1 For new acute care hospital buildings submitted 
afier the date oj'this the hospilal shall have 
an on-site holding tankf\J to store sevvage and liquid lvaste 
sufficient to operate essential hospital utilities and equip
ment in the acute care hospital building, fa supporl 72 
hours qlcol1tinuing operation ill the event of all emergency. 

general acule care hm.,<pital in operatiol1 afier January 
i, 2030 shall have an on-site holding tal/k[s} to store 
sewage and liquid waste sufficient to operate eS5;ential 
hospital utilities and equipment in the acute care ho,spital 
buildings on the camplls with an SPC-3, or SPC-5 
rating, to support 72 hours' qf' continuing operation in the 
event of' an The emergency waste holding 
capacity shall he on the fVater COl1servationlfVater 
Rationing Plan required ill Section 615.4.1. See also Cali
fornia Building Code. Part 2, Section 1616A.I.42. 

Exception: Hook-ups that aI/ow for the use qj'trans
portable means and liquid waste disposal may be 
provided instead (~l ol1-site storage (l the hospital has a 
plan for storage and liquid waste. This plan may 
include the lise (~j'leak-prool If adequate storage 
l/re.'}e and other of' waste are provided. These storage 
facilities shall cornply Ivith the appropriate local health and 
environmental authoriUes . CalUornia 
Department (~j' Public Health reqllirements for lnedical 
waste management, and comply with the following 
minimum requirements: 

(a) Location/sj. Locationf\J shall be provided waste 
collection alld storage Ivilh sl~tfjcient space based upon 
the vohune (?j'projected waste and length oj'anticipated 
storage. 

(b) Enclosure/sj. Lockable or lockable screened 
enclosure!)'} of adequate capaci(v to store the quantity 
(l was'te anticipated shall be provided/or the l1JfI<;:HJ'I1U 

and cleaning qj' containers and for the storage 
selvage and lvaste lvater. 

The room [s] or ,'\'creened enclosure[s] shall 
include the following: 

I. Floor and curb. A sealed concrete or other 
approved impervious flooring with a curb and 
~vith a drain connected to the sewer. 

2. Water Stecun or hot water and cold ~'vate,. supplies 
in accordance ·with the Cal(fhrnia Plumbing Code. 
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CALIFORNIA PLUMBING CODE - MATRIX ADOPTION TABLE 
CHAPTER 8 * INDIRECT WASTES 

(Matrix Adoption Tables are non-regulatory, intended only as an aid to the user. See Chapter 1 for state agency authority and building application.) 

Adopting Agency 

Entire Chapter 

Adopt Entire Chapter as amcnded 
(amcnded sections listed below) 

Adopt only those sections that are 
listed below 

Chapter/Section 

BSC SFM 

x 
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HCD DSA OSHPD 

SS/CC 1 2 

x 

iBSCC DPH AGR DWR CA i Sl SlC 
4 

x 
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......... 

INDIRECT WASTES 

804,0 ndirect Waste Receptors. 

804.1 Standpipe Receptors. Plul11bing fixtures or other 
receptors receiving the discharge of indirect waste pipes 
shu II be approved for the use proposed and shall be of such 
shape and capacity as to prevent splashing or tlooding and 
shall be located where they are readily accessible for 
inspection and cleaning. No standpipe receptor for a clothes 
washer shall extend more than 30 inches (762 mm), or not 
less than 18 inches (457 111111) above its trap. No trap for a 
clothes washer standpipe receptor shall be installed below 
the floor, but shall be roughed in not less tl1an 6 inches (152 
111111) and not 1110re than 18 inches (457 111m) above the 
floor. No indirect waste reccptor shall be installed in a 
toilet roOI11, closet, cupboard, or storeroom, nor in a portion 
of a building not in general use by the occupants thereof; 
except standpipes for clothes washers shall be permitted to 
be installed in toilet and bathroom areas where the clothes 
washer is installed in the same room. 

805.0 Pressure Connections. 

805.1 General. Indirect waste connections shall be 
provided for drains, overilows, or relief vents frol11 the 
water supply system, and no piping or equipment carrying 
wastes or producing wastes or other discharges under pres
sure shall be directly connected to a part of the drainage 
system. 

The foregoing shall not apply to an approved sump 
pump or to an approved pressure-wasting plumbing fixture 
or device whcre the Authority Having Jurisdiction has been 
satisfied that the drainage system is adequately sized to 
accommodate the anticipated discharge thereof. 

806.0 Sterile Equipment. 

806.1 General. Appliances, devices, or apparatus such as 
stills~ sterilizers, and similar equipment requiring water and 
waste and used for sterile materials shall be drained 
througll an air gap. 

807.0 Appliances. 

807.1 Non-Classed Appa ratus. Appl iances, devices, 
equipment, or other apparatus not regularly classed as 
plumbing which arc equipped with pumps, drips, 
or drainage outlets, shall be pemlitted to be drained by indi
rect waste pipes discharging into an approved type of open 
receptor. 

807.2 Condensate 'Vaste. Where the condensate waste 
from air- conditioning coils discharges by direct connection 
to a lavatory tailpicce or to an approved accessible inlet on 
a bathtub overflow, the connection shall be located in the 
area controlled by the same person controlling the air
conditioned space. 

807.3 Undiluted Condensate Waste. Where undiluted 
condensate waste from a fuel-burning condensing appliance 
is discharged into the drainage system, the material in the 
drainage systcm shall be cast-iron, galvanized iron. plastic, 
or other materials approved f()r this usc. 
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Exceptions: 

(1) Where the above condensate is discharged to an 
exposed fixture tailpiece and trap, such tailpiece and 
trap shall be permitted to be brass. 

Materials approved in Section 701.0 shall be permitted 
to be used where data is provided that the condensate 
waste is adequately diluted. 

807.4 Domestic Dishwashing lVlachine. No domestic dish
washing machine shall be directly connected to a drainage 
system or food waste without the use of an 
approved dishwasher air gap on the side of 
the dishwashing machine. Listed air gaps shall be installed 
with the flood-level (FL) marking at or above the flood 
level of the sink or drainboard, whichever is higher. 

808.0 Cooling "Vater. 

808.1 General. Where permitted by the Authority Having 
Jurisdiction, clean running water lIsed exclusively as a 
cooling medium in all appliance, or apparatus shall 
be permitted to discharge into the drainage system through 
the inlet side of a fixture trap in the event that a suitable 
fixture is not available to receive such discharge. Such trap 
connection shall be by means of a pipe connected to the 
inlet side of an approved fixture trap, the upper end termi
nating in a funnel-shaped receptacle set adjacent, and not 
less than 6 inches (152 mm) above the overflow rim of the 
fixture. 

809.0 Drinking Fountains. 

809.1 General. Drinking fountains shall be permitted to be 
installed with indirect wastes. 

810.0 Steam and Hot Water 
Sumps. 

lr<:lilElIoof-l Condensers and 

810.1 High Tempel'ature No steam pipe shall 
be directly connected to a plumbing or drainage system, nor 
shall water having a temperature above 140°F be 
discharged under pressure directly into a drainage system. 
Pipes from boilers shall discharge by means of indirect 
waste piping, as determined by the Authority Having Juris
diction or the boiler manufacturer's recommendations. 
Such pipes shall be permitted to be indirectly connected by 
discharging into an open or closed condenser or an inter
cepting sump of an approved type that will prevent thc 
entrance of steam or such water under pressure into the 
drainage system. Closed condensers or sumps shall be 
provided with a vent that shall be taken off the top and 
extended separately, full size above the roof. Condensers 
and sumps shall be properly trapped at the outlet with a 
deep seal trap extending to within 6 inches (152 mm) of the 
bottom of the tank. The top of the deep seal trap shall have 
a 3/4 of an inch (19.1 111m) opening located at the highest 
point of the trap to serve as a siphon breaker. Outlets shall 
be taken off from the side in such a manner as to allow a 
waterline to be maintained that \vill permanently occupy 
not less than one-half the capacity of the condenser or 
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801.0 Indirect Wastes. 

801.1 Air or Air Break Indirect waste 
piping shall discharge into the building drainage system 
through an air gap or air break as set forth in this code. 
Where a drainage air gap is required by this code, the 
minimum vertical distance as measured fro111 the lowest 
point of the indirect waste pipe or the fixture outlet to the 
flood-level rim of the receptor shall be not less than I inch 

mm). 

801.2 Food and Establishments. 
Establishments engaged in the storage, preparation, selling, 
serving, processing, or other handling of food and beverage 
involving the follmving equipment that requires drainage 
shall provide indirect waste piping for refrigerators, 
eration coi freezers, walk-in coolers, iceboxes, ice
making machines, steam tables, egg boilers, coffee urns 
and brewers, hot-and-cold drink dispensers, and similar 
equipment. 

801.2.1 Size ofl ndirect Waste Except for 
refrigeration coils and ice-making machines, the size of 
the indirect waste pipe shall be not smaller than the 
drain on the unit, but shall be not smal1er than I inch 

mm), and the maximum developed length shall not 
exceed 15 feet mm). Indirect waste pipe for ice
making machines shall be not less than the drain on the 
unit, and in no case less than % of an inch (20 mm). 

801.2.2 Walk-Tn Coolers. For walk-in coolers, floor 
drains shall be permitted to be connected to a separate 

line discharging into an outside receptor. The 
flood-level rim of the shall be not less than 6 
inches (152 mm) lower than the lowest floor drain. 
Such floor drains shall be trapped and individually 
vented. Cleanouts shall be provided at 90 degree (1.57 
rad) turns and shall be accessibly located. Such waste 
shall discharge through an air gap or air break into a 
trapped and vented receptor, except that a full-size air 
gap is required where the indirect waste pipe is under 
vacuum. 

801.2.3 Food-Handling Fixtures. Food-preparation 
sinks, steam potato peelers, ice cream dipper 
wells, and similar equipment shall be indirectly 
connected to the drainage system by means of an air 
gap. Bins, and other equipment drainage 
connections and used for the storage of unpackaged ice 
used for human ingestion, or used in direct contact 
with ready-to-eat food, shall be indirectly connected to 
the drainage system means of an air gap. Each incli
rect waste pipe from food-handling fixtures or equip
ment shall be separately piped to the indirect waste 
receptor and shall not combine with other indirect 
waste pipes. The piping from the equipment to the 
receptor shall be not less than the drain on the unit, and 
in no case less than 1f2 of an inch 111111). 
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801.3 Bar and Fountain Sink Traps. Where the sink in a 
bar, soda fountain, or counter is so located that the trap 
serving the sink cannot be the sink drain shall 
discharge through an air gap or air break (see Section 
801.2.3) into an approved receptor that is vented. The 
developed length from the fixture outlet to the receptor 
shall not exceed 5 feet (1524 mm). 

801.4 Connections from Watcr Distribution System. 
Indirect waste connections shall be provided for drains, 

or relief pipes from potable water pressure 
tanks, water heaters, boilers, and similar equipment that is 
connected to the potable water distribution system. Such 
indirect waste connections shall be made by means of a 
water-distribution air gap constructed in accordance with 
Table 603.3.1. 

801.5 Sterilizer·s. Lines, devices, or apparatus such as 
stills, and similar equipment requiring waste 
connections and used for sterile materials shall be indirectly 
connected by means of an air gap. Each such indirect waste 
pipe shall be separately piped to the receptor and shall not 
exceed 15 feet mm). Such receptors shall be located 
in the same room. 

801.6 Dl"ip or Outlets. Appliances, devices, or 
apparatus not regularly classified as plumbing fixtures, but 
which have drip or drainage outlets, shall be permitted to 
be drained by indirect waste pipes discharging into an open 
receptor through either an air gap or air break (see Section 
801.2.1 ). 

802.0 

802.1 Gencral. No plumbing fixtures served by indirect 
waste or receiving di therefrom shall be 
installed until tirst approved by the Authority Having Juris
diction. 

803.0 Indirect \Vaste Piping. 

803.1 General. as hereinafter provided, the size and 
construction of indirect waste piping shall be in accordance 
with other sections of this code applicable to drainage and 
vent piping. No vent from indirect waste piping shall 
combine with a sewer-connected vent but shall extend 
separately to the outside air. Indirect waste pipes exceeding 
5 feet (1524 mm), but less than 15 feet (4572 mm) in length 
shall be directly trapped, but such traps need not be vented. 

Indirect waste pipes less than 15 feet (4572 ml11) in 
length shall be not less than the diameter of the drain outlet 
or tailpiece of the fixture, appliance, or equipment 
and in no case less than Y:: of an inch (15 mm). Angles and 
changes of direction in such indirect waste pipes shall be 
provided with cleanouts so as to permit flushing and 
cleaning. 
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sump. Inlets shall enter above the waterline. Wearing plates 
or baffles shall be installed in the tank to protect the shell. 
The sizes of the blowoff line inlet, the water outlets, and 
the vent shall be as shown in Table 810.1. The contents of 
condensers receiving stcam or hot water under pressure 
shall pass through an open slimp before entering the 
drainage system. 

TABLE 810.1 
PIPE CONNECTIONS IN BLOWOFF CONDENSERS AND SUMPS 

(inches) 

BOILER BLOWOFF WATER OUTLET VENT 

Y4* -~'4* 2 

11/4 3 

1 Y2 1 Y2 4 

2 2 5 

2~1:: 2 ~/2 6 

For SI units: I inch 25.4 111m 

To be used only with boilers of 100 square feet (9.29 1112) of heating 

surface or less. 

810.2 Sumps, Condensers, and Intercepting Tanks. 
Sumps, condensers, or intercepting tanks that are 
constructed of concrete shall have walls and bottom not 
less than 4 inches (102 mm) in thickness, and the inside 
shall be cement plastered not less than II! of an inch (12.7 
mm) in thickness. Condensers constructed of metal shall be 
not less than No. 12 U.S. standard gauge (0.109 inch) (2.77 
mm), and such metal condensers shall be protected from 
external corrosion by an approved bituminous coating. 

810.3 Cleaning. Sumps and condensers shall be provided 
with suitable means of access for cleaning and shall contain 
a volume of not less than twice the volume of water 
removed from the boiler or boilers connected thereto where 
the normal water level of such boiler or boilers is reduced 
not less than 4 inches (102 mm). 

810.4 Strainers. An indirect waste interceptor receiving 
discharge-containing particles that would clog the receptor 
drain shall have a readily removable beehive strainer. 

8H.0 Chemical Wastes. 

811.1 Pretreatment. Chemical or industrial liquid wastes 
that are likely to damage or increase maintenance costs on 
the sanitary sewer system, detrimentally affect sewage 
treatment, or contaminate surface or subsurface waters shalt 
be pretreated to render them innocuous prior to discharge 
into a drainage system. Detailed plans and specifications of 
the pretreatment facilities shall be required by the Authority 
Having Jurisdiction. 

Piping conveying industrial. chemical, or process 
wastes from their point of origin to sewer-connected 
pretreatment facilities shall be of such material and design 
as to adequately perform its intended function to the satis-
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INDIRECT WASTES 

faction of the Authority Having Jurisdiction. Drainage 
discharge piping from pretreatment t~lci I ities or interceptors 
shall be in accordance with standard drainage installation 
procedures. 

Copper tube shall 110t be used for chemical or indus
trial wastes as defined in this sccti011. 

811.2 Waste and Vent Pipes. Each waste pipe receiving or 
intended to receive the discharge of a fixture into wh ich 
acid or corrosive chemical is placed, and each vent pipe 
connected thereto, shall be constructed of Chlorinated 
Poly(vinyl-chloride) (CPVC), Polypropylene (PP), 
Polyvinylidene Fluoride (PVDF), chemical-resistant glass, 
high-silicon iron pipe, or lead pipe with a wall thickness of 
110t less than ~ of an inch (3.2 mm); an approved type of 
ceramic glazed or unglazed vitrified clay; or other approved 
corrosion-resistant materials. 

811.3 Joining Materials. ]oi n Ing materials sha II be of 
approved type and quality. 

811.4 Access. \Vherc practicable, piping shall be readily 
accessible and installed with the maximum of clearance 
from other services. 

811.5 Permanent Record. The owncr shall make and keep 
a permanent record of the location of piping and venting 
carrying chemical waste. 

811.6 Chemical Vent. No chemical vent shall intersect 
vents for other services. 

811.7 Discharge. Chemical wastes shall be discharged in a 
manner approved by the Authority I-laving Jurisdiction. 

811.8 Diluted Chemica1s. The provisions in this section 
relative to materials and methods of construction shall not 
apply to installations slIch as photographic or x-ray dark 
rooms or research or control laboratories where minor 
amounts of adequately diluted chemicals are discharged. 

812.0 Clear 'Vater Wastes. 

812.1 General. Water lifts, expansion tanks, cooling 
jackets, sprinkler systems, drip or over110w pans, or similar 
devices that discharge clear wastewater into the building 
drainage system shall discharge through an indirect waste. 

813.0 S'wimming Pools. 

813.1 General. Pipes carrying wastewater from swimming 
or wading pools, including pool drainage and backwash 
from filters, shall be installed as an indirect waste. Where a 
pump is used to discharge waste pool water to the drainage 
system, the pump discharge shall be installed as an indirect 
'waste. 

814.0 Condensate Wastes and Control. 

814.1 Condensate Disposal. Condensate from air washers, 
air-cooling coils, fuel-burning condensing appliances, the 
overflow from evaporative coolers, and simi lar water
supplied equipment or similar air-conditioning equipment 
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INDIRECT WASTES 

shall be collected and discharged to an approved plumbing 
fixture or disposal area. Where discharged into the 
drainage system, equipment shall drain by means of an 
indirect waste pipe. The waste pipe shall have a slope of 
not less than I/.~ inch per foot (10.4 mm/m) or ] percent 
slope and shall be of approved corrosion-resistant material 
not smaller than the outlet size in accordance with Table 
814.1 for condensing fuel-burning appliances, respectively. 
Condensate or wastewater shall not drain over a public way. 

TABLE 814.1 
MINIMUM CONDENSATE PIPE SIZE 

EQUIPMENT CAPACITY IN 
TONS OF REFRIGERATION 

Up to 20 

21-40 

41-90 

MINIMUM CONDENSATE PIPE 
DIAMETER 

(inches) 

91-125 11J2 

126--250 2 

For Siunits: I ton k'vV. I inch = 25 111m 

I 814.2 Size. The size of condensate waste pipes is for one 
unit or a combination of units, or as recommended by the 
manufacturcr. The capacity of waste pipes assumes a Yx 

I inch per foot (10.4 mm/m) or 1 percent slope, with the pipe 
I running three-quarters full at the following pipe conditions: 

Outside Air - 20% Room Air - 80% 

For sr units: °C (OF-32)/I.g 

WB 

62.5°F 

Condensate drai n sizing for other slopes or other 
conditions shall be approved by the Authority Having Juris
diction. 

Air-conditioning waste pipes shall be constructed of 
materials specified in Chapter 7. 

814.3 Point of Dischal"ge. Air-conditioning condensate 
waste pipes shall connect indirectly to the drainage system 
through an air gap or air break to properly trapped and 
vented receptors, dry wells, leach pits, or the tailpiece of 
plumbing fixtures. 

Condensate waste shall not drain over a public way. 
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CALIFORNIA PLUMBING CODE - MATRIX ADOPTION TABLE 
CHAPTER 9 VENTS 

(Matrix Adoption Tables are non-regulatory, intended only as an aid to the user. See Chapter 1 for state agency authority and bUilding application.) 

Adopting 

Adopt Entire 
......•.....• ~~ ....... - .. -. 

Adopt Entire Chapter as amended 
(amended sections listed below) 

Chapter/Section 

903.1.1 

903.1,2 

903.1.3 

:906.2.1 
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DSA OSHPD 
BSCC DPH AGR DWR CA 

55 S5/CC 1 2 3 4 

x x 

x 
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VENTS 

901.0 General. 

901.1 Vents Required. Each plumbing fixture trap, except 
as otherwise provided in this code, shall be protected 
against siphonage and backpressure, and air circulation 
shall be ensured throughout all parts of the drainage system 
by means of vent pipes installed in accordance with the 
requirements of this chapter and as otherwise required by 
this code. 

901.2 Seal Protection. The vent system shall be 
designed to prevent a trap seal from being exposed to a 
pressure differential that exceeds I inch water column (0.24 
kPa) on the outlet side of the trap. 

902.0 Vents Not Required. 

902.1 J nterceptor. Vent piping shall be permitted to be 
omitted on an interceptor where such interceptor acts as a 
primary settling tank and discharges through a horizontal 
indirect waste pipe into a secondary interceptor. The second 
interceptor shall be properly trapped and vented. 

902.2 Bars, Soda Fountains, and Counter. Traps serving 
sinks that are part of the equipment of bars, soda fountains, 
and counters need not be vented where the location and 
construction of such bars, soda fountains, and counters is 
such as to make it impossible to do so. Where such condi
tions said sinks shall by means of approved 
indirect waste pipes into a floor sink or other approved type 
of receptor. 

903.0 l\'laterials. 

903.1 Applicable Standal·ds. Vent pipe and fittings shall 
comply with the applicable standards referenced in Table 
701.1, except that: 

(I) No galvanized steel or 304 stainless steel pipe shall be 
installed underground and shall be not less than 6 
inches (152 mm) aboveground. 

(2) ABS and PVC DWV piping installations shall be in 
accordance with the applicable standards referenced in 

II Table 1401.1. Except for individual single-family 
dwel ling units, materials exposed within ducts or 
plenums shall have a flame-spread index of a 
maximum of 25 and a smoke-developed index of not 
more than 50 where tested in accordance with ASTM 
E 84 or UL 723. 

II 903.1.1IHCD 1 & HCD 2} ABS or PVC installations 
are limited to not more than tvvo stories of areas of 
residential accommodation. 

II 903.1.2IHCD 1/ AI! malleable iron vents shall be 
galvanized. 

II 903.1.3 {OSHPD I, 2, 3 & 4} ABS and PVC installa
tions are nol alfmved. 
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903.2 Use of Copper Tubing. 

903.2.1 Underground. Copper tube for undergrollnd 
drainage and vent piping shall have a weight of not less 
than that of copper drainage tube type DWV. 

903.2.2 Aboveground. Copper tube for aboveground 
drainage and vent piping shall have a weight of not less 
than that of copper drainage tube type DWV. 

903.2.3 Prohibited Use. Copper tube shall not be used 
for chemical or industrial wastes defined in Section 
811.0. 

903.2.4 Marking. Hard-drawn copper tubing, in addi
tion to the required incised marking, shall be marked in 
accordance with either ASTM B 306 or ASTM B 88 as 
listed in Table 140) .1. The colors shall be: Type K, 
green; Type L, blue; Type M, red; and Type DWV, 
yellow. 

903.3 Changes in Direction. Changes in direction of vent 
piping shall be made by the appropriate use of approved 
fittings, and no slich shall be strained or bent. Burred 
ends shall be reamed to the full bore of the pipe. 

904.0 Size of Vents. 

904.1 Size. The size of vent piping shall be determined 
from its I ength and the total number 0 f fix ture LI nits 
connected thereto. in accordance with Table 703.2. The 
diameter of an individual vent shall be not less than I 'II 
inches mm) nor less than one-half the diameter of the 
drain to which it is connected. In addition. the drainage 
piping of each building and each connection to a public 
sewer or a private sewage disposal system shall be vented 
by means of one or more vent pipes, the aggregate cross
sectional area of which shall be not less than that of the 
largest required building sewer, as determined from Table 
703.2. Vent pipes from fixtures located upstream from 
pumps, ejectors, backwater valves, or other devices that 
obstruct the free flow of air and other gases between the 
bui lding sewer and the outside atmosphere shall not be 
used for meeting the cross-sectional area venting require
ments of this section. 

Exception: Where connected to a common building sewer, 
the drainage piping of two or more buildings located on the 
same lot and under one ownership shall be permitted to be 
vented by means of piping sized in accordance with Table 
703.2, provided the cross-sectional area of vents 
is not less than that of the largest required common 
building sewer. 

904.2 Length. Not more than one-third of the total permitted 
length, in accordance with Table 703.2. of a minimum-sized 
vent shall be installed in a horizontal position. 

Exception: \Vhere a minimum-sized vent is increased one 
pipe size for its entire length, the maximum length limita
tion shall not apply. 
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VENTS 

905.0 Vent G.'ades and Connections. 

905.1 Grade. Vent and branch vent pipes shall be free from 
drops or sags, and each such vent shall be level or shall be 
so graded and connected as to drip baek by gravity to the 
drainage pipe it serves. 

905.2 Horizontal Drainage Pipe. \Vhere vents connect to 
a horizontal drainage pipe, each vent pipe shall have its 
invert taken otT abovc the drainage centerline of such pipe 
downstream of the trap being served. 

905.3 Vent Pipe Rise. Unless prohibited by structural 
conditions, each vent shall rise vertically to a point not less 
than 6 inches (152 mm) above the flood-level rim of the 
fixture served before offsetting horizontally, and where two 
or more vent pipes converge, each such vent pipe shall rise 
to a point not less than 6 inches (152 111m) in height abovc 
the flood-Icvel rim of thc plumbing fixture it serves bcfore 
being connected to any other vent. Vents less than 6 inches 
(152 mm) above the tlood-Ievel rim of the fixture shall be 
installed with approved drainage fittings, material, and 

to the drain. 

905.4 Roof Termination. Vent shall extend undimin
ished in size above the roof, or shall be reconnected with a 
soi I or waste vent of propcr size. 

905.5 Location of Opcning. The vent pipe opening from a 
soil or waste pipe, except for water closets and similar 
fixtures, shall not be below the weir of the trap. 

905.6 Common Vertical Pipe. Two fixtures shall be 
permitted to be served by a common vertical pipe where 
each such fixture wastes separately into an approved double 
fitting having inlet openings at the samc level. 

906.0 Vent Tel'mination. 

906.1 Roof Termination. Each vent pipe or stack shall 
extend through its flashing and shall terminate vertically 
not less than 6 inehes (152 mm) above the roof nor less 
than I foot (305 mm) from a vertical surfacc. 

906.2 Clearance. Each vent shall terminate not less than 10 
feet mill) from, or not less than 3 feet (914 mm) 
above, an openable window, door, opening, air intake, or 
vent shaft, or not less than 3 feet (914 mm) in every direc
tion frol11 a lot line, alley and street exceptcd. 

II 906.2.1 IOSHPD I, 2, 3 & 4, except OSHPD 
Each vent pipe shall terminate not less than 

(7620 111111)./i·oll1 any air intake or vent shafi. 

906.3 Use of Roof. Vent pipes shall be extended separately 
or combined, of full required not less than 6 inches 
(152 mm) above the roof or fire wall. Flagpoling of vents 
shall bc prohibited except where the roof is used for 
purposes other than weather protection. Vents within 10 
feet (3048 111111) of a part of the roof that is used for such 
other purposes shall extend not less than 7 feet (2134 mm) 
above such roof and shall be securely stayed. 

906.4 Outdoor) nstallations. Vent pipes for outdoor 
installations sha II extend not less than 10 feet (3048 mm) 
above the surrounding ground and shall be securely 
supported. 
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906.5 Joints. Joints at the roof around vent pipes shall be 
made watertight by the use of approvcd flashings or 
flashing material. 

906.6 Lead. (See Tab Ie 1401.1) Sheet lead shall be not less 
than the following: 

(1) For safe pans not less than 4 pounds per square foot 
(lb/ft2) (19 kg/m2) or 1;](, of an inch (1.6 mm) thic1c 

(2) For flashings or vent tenninals - not less than 3 Ib/ft2 
(15 kg/Ill). 

Lead bends and lead traps shall be not less than J/~ of 
an inch (3.2 mm) wall thickness. 

906.7 Frost or Snow Closure. Where fl'ost or snow closure 
is likely to occur in locations having minimum design 
temperature below OaF (-17.8°C), vent terminals shall be 
not less than 2 inches (50 mm) in diameter, but in no event 
smaller than the required vent pipe. The change in diameter 
shall be made inside the building not less than I foot (305 
mm) below the roof in an insulated space and terminate not 
Jess than 10 inches (254 mm) above the roof, or in accor
dance with the Authority Having Jurisdiction, 

907.0 Vent Stacks and Relief Vents. 

907.1 Drainage Stack. Each drainagc stack that extends] 0 
or more stories above the building drain or other horizontal 
drain, shall be served by a parallel vent stack, which shall 
extend undiminished in size from its upper terminal and 
connect to the stack at or immediately below the 
lowest fixture drain. Each such vent stack shall also be 
connected to the drainage stack at each fifth flOOl', counting 
dOVl1l from the uppermost fixture drain, by means of a yoke 
vent, the size of which shall be not less in diameter than 
either the drainage or the vent stack, whichever is smaller. 

907.2 Yol{c Vent. The vent connection to thc vent 
stack shall be placed not less than 42 inches (1067 111m) 
above the floor level, and the yokc vent connection to the 
drainage stack shall be by means of a wye-braneh fitting 
placed below the lowest drainage branch connection 

that floor. 

908.0 Wet Venting. 

908.1 Vertical \Vet Venting. Wet venting is limited to 
vertical drainage piping receiving the discbarge from the 
trap arm of one and two fixture unit fixtures that also serves 
as a vent not exceedinlZ four fixtures. Wet-vented fixtures 
shall be within the s;me story; provided, further, that 
fixtures with a continuous vent discharging into a wet vent 
shall be within the same as the wet-vented fixtures, 
No wet vent shall exceed 6 (1829 111m) in developed 
length. 

908.1.1 Size. The vertical piping between two consecu
tive inlet levels shall be considered a wet-vented section. 
Each wet-vented section shall be not less than one pipe 
sizc exceeding the required minimum waste pipe size of 
the upper fIxture or shall be one pipe size exceeding the 
required minimum pipe size for the sum of the fixture 
units served by such wet-vented section, whichever is 

but in no case less than 2 inches (50 mm). 
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908.1.2 Vent Connection. Common vent shall 
be the sum of the fixture units served but, in no case, 
smaller than the minimum vent pipe size required for a 
fixture or by Section 904.0. 

908.2 Horizontal \Vet Venting for Bathroom Groups. 
Water closets, bathtubs, showers, and floor drains within 
one or two bathroom groups located on the same floor level 
and for private use shall be permitted to be vented by a wet 
vent. The wet vent shall be considered the vent for the 
fixtures and shall extend from the connection of the dry 
vent along the direction of the flow in the drain pipe to the 
most downstream fixture drain or trap arm connection to 
the horizontal branch drain. Each wet-vented fixture drain 
or trap arm shall connect independently to the wet-vented 
horizontal branch drain. Each indi vidual fixture drain or 
trap arm shall connect horizontally to the wet-vented hori
zontal branch drain or shall be provided with a dry vent. 
The trap to vent distance shall be in accordance with Table 
1002.2. Only the fixtures within the bathroom groups shall 
connect to thc wet-vented horizontal branch drain. The 
water closet fixture drain or trap ann connection to the wet 
vent shall be downstream of the fixture drain or trap arm 
connections. Additional fixtures shall discharge down
stream of the wet vent system and be conventionally 
vented. 

908.2.1 Vent Connection. The dry vent connection to 
the wet vent shall be an individual vent or common 
vent for the urinal, bidet, shower, or bathtub. 
Only one wet-vented fixture drain or trap arm shall 
discharge upstream of the dry-vented fixture drain 
connection. 

908.2.2 Size. The wet vent shall be sized based on the 
fixturc unit discharge into the wet vent. The wet vent 
shall be not less than 2 inches (50 mm) in diameter for 
4 drainage fixhlre units (dfu) or and not less than 
3 inches (80 mm) in diameter for 5 dfu or more. The 
dry vent shall be sized in accordance with 'fable 702.1 
and Table 703.2 based on the total fixture units 
discharging into the wet vent. 

909.0 Special for Island Fixtures. 

909.1 General. for island sinks and similar equip
ment shall be roughed in above the floor and shall be 
permitted to be vented by extending the vent as high as 
possible, but not less than the drainboard and then 
returning it downward and connecting it to the horizontal 
sink drain immediately downstream from the vertical 
fixture drain. The return vent shall be connected to the hori
zontal drain through a wye-branch fitting and shalL in addi
tion, be provided with a foot vent taken off the vertical 
fixture vent by means of a wye branch immediately below 
the tloor and extending to the ncarest partition and then 
through the roof to the open or shall be pennitted to be 
connected to other vents at a point not less than 6 inches 
(152 mm) above the flood-level rim of the fixtures served. 
Drainage fittings shall be used on the vent below the noor 
level, and a slope of not less than /4 inch per foot (20.8 
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mm/m) back to the drain shall be maintained. The return 
bend used under the drainboard shall be a one titting 
or an assembly of a 45 degree (0.79 rad), a 90 (1.57 
fad), and a 45 (0.79 rad) elbow in the order named. 
Pipe shall be as elsewhere required in this code. The 
island sink drain, upstream of the returned vcnt, shall serve 
no other fixtures. An accessible cleanout shall be installed 
in the vertical portion of the foot vent. 

910.0 Combination \Vaste and Vent Systems. 

910.1 \Vhere Permitted. Combination waste and vent 
systems shall be permitted where structural conditions 
preclude the installation of conventional systems as other
wise prescribed by this code. 

910.2 Approval. Plans and specitications for each combi
nation waste and vent system shall tirst be approved by the 
Authority Having Jurisdiction before a portion of such 
system is installed. 

910.3 Vents. Each combination waste and vent system, as 
detined in Chapter 2, shall be provided with a vent or vents 
adequate to ensure free circulation of air. A branch 
ex(;eelomg 15 feet (4572 mm) in length shall be separately 
vented in an approved manner. The arca of a vent installed 
in a combination waste and vent system shall be not less 
than one-half the inside cross-sectioned area of the drain 
pipe served. The vent connection shall be downstream of 
the uppermost fixture. 

910.4 Size. Each waste pipe and each trap in such a system 
shall be not less than two pipe sizes exceeding the sizes 
required by Chapter 7 of this code, and not less than two 
pipe sizes exceeding a fixture tailpiece or connection. 

910.5 Vertical Waste Pipe. No vcrtical waste shall be 
used in such a system. except the tailpiece or connection 
between the outlet of a plumbing fixture and the trap. Such 
tailpieces or connections shall be as short as possible, and 
in 110 case shall exceed 2 feet (610 111m). 

Branch lines shall be permitted to have 45 
dcgree (0.79 rad) vertical off"cts. 

910.6 Cleanouts. An accessible cleanollt shall be installed 
in each vent for the combination wastc and vent system. 
Cleanouts shall not be rcqu ired on a wet-vented branch 
serving a single trap where the fixture tailpiece or connec
tion is not Icss than 2 inches (50 mm) in diameter and 
provides ready access for cleaning through the trap. 

910.7 Fixtures. No watcr closet or urinal shall be installed 
on such a Other one, t\\lO, or three unit fixtures 
remotely located fi'om the sanitary system and adjacent to a 
combination waste and vent system shall be permitted to be 
connected to such system in thc conventional manner by 
means of waste and vent pipes of regular providing 
that the two pipe size increase required in Section 9 J 0.4 is 
based on the total fixture unit load connccted to the system. 

See Appendix B of this code for explanatory notes on 
the design of combination waste and vent systems. 
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911.0 Engineered Vent System. 

911.1 General. The design and sizing of a vent system 
shall be permitted to be determined by accepted engi
neering practices. The system shall be designed a regis
tered professional and approved in accordance with 
Section 301.4. 

911.2 Minimum uirements. An engineered vent 
system shall provide protection of the trap seal in accor
dance with Section 901.2. 
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CALIFORNIA PLUMBING CODE - MATRIX ADOPTION TABLE 
CHAPTER 10 - TRAPS AND INTERCEPTORS 

(Matrix Adoption Tables are non-regulatory, intended only as an aid to the user. See Chapter 1 for state agency authority and building application.) 

Adopting Agency 

Adopt Entire Chapter 

Adopt Entire Chapter as amended 
(amended sections listed below) 

Adopt only those sections that are 
listed below 

t"xcleptl()n 2 

1 0 1 0.2 & subsections 

1014.1A 

1014.18 

l014.1C 

1015.6 

101 

BSC 

x 
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HCD 

2 1·AC 

x X 

x X 

DSA OSHPD 
: BSCC DPH ; AGR DWR CA SL SLC 

SSICC 1 2 

X 

x 

x 
x 
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1001.0 Traps 

1001.1 ""Vhere Each plumbing fixture, shall be 
separately trapped by an approved type of liquid seal trap. 
This section shall not apply to fixtures with integral traps. 
Not more than one trap shall be permitted on a trap arm. 
Food waste disposal units installed with a set of restaurant, 
commercial, or industrial sinks shall be connected to a sep
arate trap. Each domestic clothes washer and each laundry 
tub shall be connected to a separate and independent trap, 
except that a trap serving a laundry tub shall be permitted 
to also receive the waste from a clothes washer set adja-

I cent thereto. The vertical distancc between a fixture outlet 
and the trap weir shall be as short as practicable, but in no 
case shall the tailpiece from a fixture exceed 24 inches 

I (610 111m) in length. One shall be permitted to serve a 
set of not more than three compartment sinks or laun-
dry tubs of the same depth or three lavatories immediately 
adjacent to each other and in the same room wherc the waste 
outlets are not more than 30 inches (762 mm) apart and the 
trap is centrally located where three compartments are 
installed. 

1002.0 Protected by Vent 

1002.1 Vent Each plumbing fixture trap, except 
othenvise provided in this shall be protected against 
siphonage, backpressure, and air circulation shall be 
assured throughout the system by means of a vent 
pipe installed in accordance with the requirements of this 
code. 

1002.2 Fixtm'e Each fixture trap shall have a pro
tecting vent so located that the developed length of the trap 
ann from the trap weir to the inner edge of the vent shall be 
within the distance in Table] 002.2, but in no case 
less than two times the diameter of the trap arm. 

1002.3 of Direction. A trap arm shall be permitted 
to change direction without the use of a cleanout where 
such change of direction does not exceed 90 degrees 0.57 

rad). Horizontal changes in direction of trap arms shall be 
in accordance \vith Section 706.3. 

EXCellW)n: For trap arms 3 inches (XO mm) in diameter and 
, the change of direction shall not exceed 135 degrees 

(2.36 rad) without the use of a cleanout. 

1002.4 Vent Pipe The vent pipe opening from a 
soil or waste pipe, for water closets and similar fix-
tures, shall not be below the weir of the trap. 

1003.0 Described. 

1003.1 General Requirements. Each trap, except for traps 
within an interceptor or similar device shall be self-clean
ing. Traps for bathtubs, lavatories, sinks, laundry 
tubs, tloor drains, urinals, drinking fountains, dental units, 
and similar fixtures shall be of standard design, and 
shall be of ABS, cast-brass, cast-iron, lead, pr, or 
other approved material. An cxposed and readily accessible 
drawn-brass tubing trap, not less than 17 B & S Gauge 
(0.045 inch) (0.114 mm), shall be permitted to be Llsed 011 

fixtures discharging domestic sc\vage. 

Exceptions: 

(1) Drawn-brass tubing traps shall not be used for urinals. 
Each trap shall have the manufacturer's name stamped 
legibly in the metal of the trap, and eaeh tubing trap 
shall have thc gauge of the tubing in addition to the 
manufacturer's name. A trap shall have a smooth and 
uniform interior waterway. 

(2) 1 & HeD 2} NOIl-vvater .':illpplied urinals 
ing to ASA1E Al12. 19. 19-2006. Standard/or Vitreolls 
China Nomvoter UrinalS', or standards ill Table 
1401.1 ffx 17011- vitreous ceramic or plastic 

1003.2 Joint A maximum of one approved 
joint fitting shall be permitted to be Llsed on the outlet 
of a trap, and no tubing trap shall be installed without a 

1isted tubing trap adapter. Listed plastic trap adapters shall 
be permitted to be used to connect Iistcd mctal tubing traps. 

TABLE 1002.2 
HORIZONTAL lENGTHS OF TRAP ARMS 

(EXCEPT FOR WATER CLOSETS AND SIMILAR FIXTURES)1, 2 

TRAP ARM PIPE DIAMETER (inches) 

J ~<~ 

4 

For SI units: 1 inch 25,4 111111 

Notes: 

4 

I Maintain I/~ inch per foot slope (20.R Inm!m). 

DISTANCE TRAP TO VENT MINIMUM (inches) 

3 

4 

6 

2 x Diameter 

LENGTH MAXIMUM (inches) 

30 

42 

60 
72 

120 

120 

The developed length between the trap or a water closet or similar fixture (measured from the top of the closet llange to the inner edge or the vent) and its 
vent shall not exceed 6 feet ( 1829 mill). 
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1003.3 Size. The size (nominal diameter) of a trap for a 
given fixture shall be suflicient to drain the fixture 
but in no case Jess than nor more than one pipe size larger 
than given in Table 702.). The trap shall be the same size 
as the trap arm to which it is connected. 

1004.0 Traps. 

] 004. Prohibited. No form of trap that depends for its 
seal upon the action of movable parts shall be used. No trap 
that has concealed interior partitions, except those of plas
tic, or similar corrosion-resisting material, shall be 
used. lIS" traps, bell traps. and crown-vented traps shall be 
prohibited. No fixture shall be double trapped. Drum and 
bottle traps shall be installed for special conditions. No trap 
shall be installed without a vent, except as otherwise pro
vided in this code. 

t 004.2 Movable Parts. Bladders. check valves or other 
type of devices with moveable parts shall be prohibited to 
serve as a trap. 

100S.0 Sea Is. 

100S. General. Each fixture trap shall have a liquid seal 
of not less than 2 inches (51 111111) and not more than 4 inch
es (102 mm), except where a deeper seal is found necessary 
by the Authority Jurisdiction. Traps shall bc set true 
with respect to their liquid seals and, where necessary, they 
shall be protected from freezing. 

1006.0 Floor Drain 

006.] General. Floor drains shall connect into a trap so 
constructed that it Celll be readily cleaned and of a size to 
serve efficiently the purpose for which it is intended. The 

I drain inlet shall be so located that it is in full view. \Vhere 
subject to reverse flow of sewage or liquid waste, such 
drains shall be equipped with an approved backwater valve. 

1007.0 Seal Protection. 

1007. B General. Floor drain or similar traps directly con
nected to the drainage system and subject to use 
shall be protected with a trap seal primer, except where not 
deemed necessary for or sanitation by the Authority 
Having Jurisdiction. Trap seal primers shall be accessible 
for maintenance. 

1008.0 Building 

] 00801 General. Building traps shall not be installed except 
\-vhere required by the Authority Having Jurisdiction. Each 
bui trap where installed shall be provided with a 
cleanollt and with a relieving vent or fresh-air intake on the 
inlet side of the trap, which need not be larger than one-half 
the diameter of the drain to which it connects. Such rehev
ing vent or fresh-air intake shall be carried above and 
terminate in a screened outlet located outside the building. 
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1009J \Vhere Interceptors (clarifiers) (includ
ing grease. oil, sand interceptors [clarifiers], shall be 

by the Authority Jurisdiction where they 
are necessary f(w the proper handling of liquid wastes con
taining grease. flammable wastes, sand, solids, acid or alka
line substances, or other ingredients harmful to the building 
drainage system, the public or pri vate se\\;'er, or to public or 

sewage disposal. 

1009.2 The size, type, and location of each 
interceptor (clarifier) or separator shall be approved by the 
Authority Jurisdiction. Except where otherwise 
speci ficaIJy permitted, no wastes other than those 
treatment or shall be discharged into an intercep-
tor (clarifIer). 

1009.3 Interceptors for sand and similar 
heavy soJids shall be so designed and located as to be readi
ly accessible for cleaning and shall have a water seal of 110t 
less than 6 inches (152 mm). 

1009.4 !ReHef Vent Interceptors (clarifiers) shall be so 
designed that they will not become air-bound where closed 
covers are used. Each interceptor (clarifier) shall be proper
ly vented. 

009.5 Each interceptor cover shall be 
readily accessible for and maintaining the inter-
ceptor (clarifler) in and operating condition. The 
lise of ladders or the removal of bulky equipment in order 
to service interceptors (clarifiers) shall constitute a viola
tion of accessibU ity. Location of interceptors (clarifiers) 
shall be shown on the approved building plan. 

1009.6 IVlaintenall1lcc of Interceptors shall be 
maintained in efficient operating condition periodic 
removal of accumulated grease, scum, oil, or other floating 
substances and solids deposited in the interceptor. 

1009.7 The waste pipe from oil and sand inter
ceptors shall discharge as approved by the Authority 
Having Jurisdiction. 

1010.0 ~1:;U.ig11IteIr1l110Uls:CS etc. 

and animal slaughterhouse or 
establishment; a fish. fo\\,fl, and meat packing or 
establishment; soap factory, tallow-rendering, fat-render-

and a hide-curing establishment shall be connected to 
and shall drain or ciisch8rge into an approved grease inter
ceptor (clarifier). 

1010.2 

Drainage 
and plumbing systems shall meet the reqllirements oj" 
Section 724. O. 

]OJO.2.1.1 Each poor drain shall he 
H,ith a trap. 

}OlO.2.2 The plumbing shall he installed so as to pre-
vent lip theffoor. 

Exception: Floor drains ill area,,,, 110t regularly washed 
down vl'iII be acceptable with deep-seal traps, 
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that such drains are connected 10 
systems into a sink or basin (air 
that is properly Trapped and vented, and that such 
drains Clccompli.<;h the and intent ojthis sec
tiOI1. 

1010.2.3 traps li'hicll are connected }vilh 
the selver ,\}'stem shall not be Ilear any edible products 

or in ony area where products are unload
edfj'ol11 or loaded into vehicles. Tolilcili/ate cleaning. 
,such traps shall have inclin(!d bottoms alld b(! IlIN,"l/UHI 

lvith suitable covers. 

1010.3 Collection Centers {Inti (lCJ!/lll!es. All drains 
shall he proper~v installed with deep-sealed traps 
o/'the cOllvellfiol1al "P. ,. " or "S" type and vents. 

1010.4 Horse 1lleat lim! Pet Food E .. '1ablisilmellts. 
There shall be all efficielll drainage {[nd plumbing .\~l·.)·tem 

.fiJI' the establislunellt {[lid All drains' (Ind glltt(!/'s 
shall be illslall(!d with traps and vellts approved by the 
Department. 

I,'j'J'llnl!IHY ami There shall be an 

UJJO.5.1 {llld All drain\" and gutters 
shall be properly installed lvilh approved traps alld 

The and plul71hing SYSTem mllst 

rullofrotall H'Cllerjlml1 and 
}vater around the plalll Oil the premis'es, and 

all such waleI' shall be olin slIch a I1UJ(1f7(?r (/)' 

to prevent a lIui.'1WICe or health hazard. 

and Plant J¥aste. The selver ,s~w·;/em 
have slope ami 
waste ji'om the Far/OilS and to 
millimize, or (lpossible, prevent stoppage and SlIl'-

cha/~~il1g ,system. Ii/hen the sewage sys-
tem is a s}'stell1 which is required to be 
fll1.llT'r1IW'11 hy a state or local heallh authority, the appli
cant shall jifl'l1ish the administrator a letter jiY)117 the 
proper health authoritr {hOI the .s'e\l'age di.\'-
posed ,\yYlem is to such aUlhori~)'. 

.0 Minimum for Wash Racks. 

1011.1 General. A private or public wash or floor or 
slab used for cleaning machinery or machine parts shall be 
adequately against storm or surface water and shall 
drain or discharge into an approved interceptor (clarifier). 

1012.0 Commercial and Industrial laundries. 

1012.1 Genet·al. Laundry equipment in commercial and 
industrial buildings that does not have integral straincrs 
shall discharge into an interceptor a wire basket or 
similar device that is removable for cleaning and that will 
prevent passage into the system of solids of an 
inch (12.7 or in maximulll dimension. such as 
string, rags, buttons, or other solid materials detrimental to 
the public sewerage system. 
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1013.0 ""',,"W'1r""'''' Establishments. 

HH3.1 General. Bottling plants shall discharge their pro
cess wastes into an interceptor that will provide for the sep
aration of broken glass or other solids, before discharging 
liquid wastes into the drainage system. 

H114.0 G,'casc 

Where Required. \Vhere it is determined by the 
Authority I-laving Jurisdiction that waste pretreatment is 
required, an approved type interceptor(s) in accor
dance with the provisions of this section shall be correctly 
sized and properly instatled in grease waste line(s) leading 
from sinks and drains, such as floor drains, tloor sinks, and 
other fixtures or equipment in establishments sLich 
as restaurants. lunch cOllnters, cafeterias, bars and 
clubs, hotels, sanitariums, factory or school 
kitchens, or other establ ishments where grease is intro
duced il1to the drainage or sewage system in quantities that 
can effect line stoppage or hinder sewage trcatment or pri
vate sewage disposal. A combination of hydromcchanical, 
gravity grease interceptors, and engineered systems shall be 
allowed in order to meet this code and other applicable 
requirements of the Authority Having Jurisdiction where 
space or existing physical constraints or buildings 
necessitate such installations. A grease interceptor shall not 
be required for individual units or for private liv-

quarters. Water closets, urinals, and other plumbing fix
tures conveying human waste shall not drain into or 

the grease interceptor. 

J014.1A IOSJ-IPD 1,2, 3 & 4/ The Aillhority Having 
Jurisdiction i5' lhe individual official, hoard. department or 
agency authorized to adminisler (Jlld enj'orce the sewage 
treatmellt .~ystem in the areo oj'the location oj'the health 
facili(v. 

1014.1 B 1, 2, 3 & 4/ Grease interceptors shollU 
not be il1stalled in food preparation area q/'lhe kitchens. 

lOJ4.1C I, 2,3& 4} Greose interceptors shall be 
illstalled outside ol the kitchen area ill location 
ease «[maintenance and ,'O,'''I<''/n<T 

1014.1.1 and Vented. Each tixture discharg
ing into a grease interceptor shall be individually 
trapped and vented in an approved manner. 

1.2 IVJaintenance. Grease interceptors shall be 
maintained in efficient operating condition periodic 
removal of the accumulated grease and latent 1118terial. 
No snch collectcd grease shall be introduced into 

piping or a public or private sewcr. \Vherc the 
Authority Having Jurisdiction determines that a grease 
interceptor is not being propcrly cleaned or maintained, 
the Authority Hav Jurisdiction shall have the 
authority to mandate the i nsta Jla tion of add itiona I 
equipment or devices and to mandate a maintenance 
program. 

Units a d 
Dishwashers. Unless required or permitted 
by the Authority Jurisdictioll, no food waste 
disposal unit or dishwasher shall be connected to or 
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discharge into a grease interceptor. Commercial food 
waste disposers shall be permitted to discharge directly 
into the building's drainage system. 

1014.2 Hydromechanical Grease Interceptors. Plumbing 
fixtures or equipment connected to a Type A and B 
hydromechanical grease interceptor shall through 
an approved type of vented flow control installed in a readi
ly accessible and visible location. Flow control devices 
shall be designed and installed so that the total flow 
through sLIch device or devices shall at no time be greater 
than the rated now of the connected grease interceptor. No 
flow control device having adjustable or removable parts 
shall be approved. The vented flO\v control device shall be 
located such that no system vent shall be between the flow 
control and the grease interceptor inlet. The vent or air inlet 
of the flow control device shall connect with the sanitary 
drainage vent system, as elsewhere required by this or 
shall terminate through the roof of the building, and shall 
not terminate to the free atmosphere inside the building. 

Listed grease interceptors with integral flow 
controls or restricting devices shall be installed in an acces

I sible location in accordance with the manufacturer's insta1-
11ation instructions. 

HH 4.2.1 Capacity. The total capacity in gallons (gal) 
(L) of fixtures discharging into a hydromechanical 

grease interceptor shall not exceed two and one-half 
times the certified gallon per minute (Lis) f10w 
rate of the interceptor in accordance with Table 
10]4.2.1. 

For the pUlT>ose of this section, the term "fixture" 
shall mean and include each plumbing fixture, appli
ance, apparatus, or other equipment required to be con
nected to or discharged into a grease interceptor by a 
provision of this section. 

4.2.2 Vent. A vent shall be installed downstream of 
hydromechanical grease interceptors in accordance 
with the requirements of this code. 

10J4.3 Gravity Grease Required gravity 
grease interceptors shall comply with the provisions of 
Section 1014.3.1 through Section 1014.3.7. 

1014.3.1 General. The provisions of this section shall 
apply to the design, construction, installation, and test
ing of commercial kitchen gravity grease interceptors. 

1014.3.2 Waste Waste dis
charge in establishments from fixtures and equipment 
which contain grease, including but not limited to, 
scullery sinks, pot and pan sinks, dishwashers, soup 

and floor drains located in areas where grease
containing materials exisC shall be permitted to be 

TABLE 1014.2.1 

HYDROMECHANICAL GREASE INTERCEPTOR SIZING USING GRAVITY FLOW RATES1 

SIZE OF GREASE INTERCEPTOR 
DIAMETER OF GREASE 
WASTE PIPE (inches) MAXIMUM FULL PIPE FLOW (gpm)2 ONE-MINUTE DRAINAGE 

PERIOD (gpm) 
TWO-MINUTE DRAINAGE PERIOD (gpm) 

2 

3 

4 

5 

6 
SI units: I inch 

Notes: 
III In, I gallon minute = O.()6 

20 

60 

125 

230 

375 

I For interceptor sizing by fixture capacity scc the example below. 

20 

75 

150 

250 

500 

inch slope per IGot (20.X Il1Ill/m) based on Manning's formula with friction factor .012. 

EXAMPLE 1014.2.1 
SIZING HYDROMECHANICAl GREASE INTERCEPTOR(S) USING FIXTURE CAPACITY 

Step I: Determine the flow rate from each fixture. 

10 

35 

75 

]25 

250 

[Length] X [Width] X [Depth] I [231] Gallons X [.75 fill factor] I [Drain Period (1 minute or 2 minutes)] 

Step 2: Calculate the total load from fixtures that discharge into the intpl'(,'pn1tolr' 

FIXTURES COMPARTMENTS LOAD (gallons) SIZE OF GREASE INTERCEPTOR ONE· TWO-MINUTE DRAINAGE 
MINUTE DRAINAGE PERIOD (gpm) PERIOD (gpm) 

Compartment size 

24 inches x 24 incht~s x 12 inches 

Hydrant 

Rated Appliance 

2 

For SI units: I inch 2S.4 111m, I gallon per minute 0.(16 Lis, I 

184 

49.9 

3.7RS L 

50 25 
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drained into the sanitary waste through the interceptor 
where approved by the Authority Jurisdiction. 

1014.3.2.1 Toilets and Urinals. Toilets, urinals, 
and other similar fixtures shall not drain through 
the interceptor. 

1014.3.2.2 InJet Pipe. Waste shall enter the inter
ceptor through the inlet pipe. 

1014.3.3 Gravity interceptors shall be con
structed in accordance with the applicable standard in 
Table 1401.1 or the design approved by the Authority 
Having Jurisdiction. 

1014.3.4 Location. Each grease interceptor shall be so 
installed and connected that it shall be easily accessible 
for inspection, cleaning, and removal of the intercepted 
grease. A gravity grease intcrceptor in accordance with 
fAPM 0 Z 1001, shall not be installed in a building 
where food is handled. Location of the grease intercep
tor shall meet the approval of the Authority Having 
Jurisdiction. 

1014.3.4.1 Interceptors. Interceptors shall be 
placed as close as practical to the fixtures they 
serve. 

1014.3.4.2 Business Establishment. Each business 
establishment for which a gravity grease interceptor 
is required shall have an interceptor which shall 
serve that establishment unless otherwise approved 
by the Authority Jurisdiction. 

1014.3.4.3 Access. Each gravity grease interceptor 
shall be located so as to be readily accessible to 
the equipment required for maintenance. 

1014.3.5 Construction Gravity grease 
interceptors shall be designed to remove grease from 
effluent and shall be sized in accordance with this sec
tion. Gravity grease interceptors shall also be designed 
to retain grease until accumulations can be removed by 
pumping the interceptor. It is recommended that a sam
ple box be located at the outlet end of gravity grease 
interceptors so that the Authority Having Jurisdiction 
can periodically sample effluent quality. 

1014.3.6 Sizing Criteria. The volume of the intercep
tor shall be determined by using Table 1014.3.6. 
Where drainage fixture units (DFUs) are not known, 
the interceptor shall be sized based on the maximum 
DFUs allowed for the pipe size connected to the inlet 
of the interceptor. Refer to Table 703.2, Drainage 
Piping, Horizontal. 

.1 0 14.3.7 Abandoned Gravitv Grease Interceptors. 
Abandoned grease intercepto~s shall be pumped and 
filled as required for abandoned sewers and sewage 
disposal facilities in Section 722.0. 

1015.0 FOG and Greases) Disposal System. 

1015.1 Purpose. The purpose of this section is to provide 
the necessary criteria for the application, and instal-
lation of FOG disposal designated as a pretreat-
ment or discharge water quality compliance strategy. 
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TABLE 1014.3.6 
GRAVITY GREASE INTERCEPTOR SIZING 

DRAINAGE FIXTURE UNITs1, 3 

(DFUs) 

8 

21 

35 
90 

172 

216 

307 
342 

428 

576 
720 

2112 

2640 
For SI units: I gallon 3.7::15 L 
Notes: 

INTERCEPTOR VOLUME2 

(gallons) 

500 
750 
1000 
1250 

1500 

2000 
2500 
3000 

4000 

5000 
7500 

10000 

15000 

l The maximum allowable DFUs plumbed to the kitchen drain lines that 

will be connecled to the interceptor. 

This size is based on: DFlJs, pipe size from this code; Table 703.2: 

Useful Tables for flow in half-full pipes (ref: Mo/iillder NaYFor Pipil/g 

Handbook, 3rd Edition, 1992). Based on 30-minute retention time (ref.: 

George Tchobanoglous and Metcalf & Eddy. Wus/ell'otel" Engineering 
I,.".d",,,,,,, Disposal and Reuse, 3rd Ed. 1991 & Ronald Crites and George 

Td1Obanoglous. Small ([nd DeanlNlI/zed WastelFater Mallagemellt 
Systems, \998). Rounded up to nominal interceptor volume. 

Where the flow rate of directly connected fixlure(s) appiiance(s) have 

no DFU values, the additional grease interceptor volume shall 

be based 011 the known flow rate (gpm) (Us) multiplied by 30 minutes. 

1015.2 Scope. FOG disposal systems shall be considered 
engineered and shall be in accordance with the 
requirements of Section 301.4 of this code. 

1015.3 Components, and Equipment. FOG 
disposal systems, including components, materials, and 
equipment necessary for the proper function of the system, 
shall be in accordance with Section 301.1.2 or Section 
301.2 of this code. 

1015.4 Application and Installation. FOG disposal 
".,"TA' ...... " shall be engineered, sized, and installed in accor
dance with the manufacturer's installation instructions and I 
as specitied in ASME AI12.14.6, as listed in Table 1401.1 
of this code . 

1015.5 Performance. FOG disposal systems shall be tested 
and certified as listed in Table 1401.1 of this code, and 
other national consensus standards applicable to FOG dis-
posal systems as a maximum of 5.84 grains per 
gallon (grl gal) (l00 FOG. 

1015.6/0SHPD 1, 2, 3 & 4} Grease interceptors shall not 
be installed in food preparation area qlkitchens. 

1015.7/0SHPD I, 2, 3 & 4} Grease shall be 
installed outside ql the kitchen area in location aflhrding 
ease oj"maintenance and servicing. 
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EXAMPLE 1014.3.6 

GRAVITY GREASE INTERCEPTOR SIZlNG EXAMPLE 

Given: A restaurant with the following fixtures and 
ment. 

One food preparation sink; three floor drains one in the 
food prep area, one in the grill area, and one receiving the 
indirect waste from the ice machine and a mop sink. 

Kitchen Drain Line DFU Count (from Table 702.1): 

3 floor drains at 2 DFUs each 6 DFUs 

Mop sink at 3 DFUs each 3 DFUs 

Food prep sink at 3 DFUs each 3 DFUs 

Total 12 DFUs 

Table 1014.3.6, the grease interceptor will be sized 
at 750 gallons (2389 L). 

1016.0 Sand Interceptors. 

t 016.1 Discharge. Where thc of a fixture or 
drain contain solids or semi-solids heavier than water that 
wou ld be harmfu I to a system or cause a stoppage 
within the system, the shall be through a sand 
interceptor. Multiple floor drains shall be permitted to dis
charge into one sand interceptor. 

1016.2 Having Jurisdiction. Sand interceptors 
are required where the Authority Having Jurisdiction 
deems it advisable to have a sand interceptor to protect the 
drainage system. 

1016.3 Construction and Size. Sand interceptors shall be 
bui It of brick or concrete, prefabricated coated or 
other watertight material. The interceptor shall have an 
interior baflle for full separation of the interceptor into two 
sections. The outlet pipe shall be the same size as the inlet 
pipe of the sand interceptor, the minimum being 3 inches 
(80 mm), and the baffle shall have two openings of the 
same diameter as the outlet pipe and at the same invert as 
the outlet pipe. These openings shall be staggered so that 
there cannot be a straight line flow between the inlet pipe 
and the outlet pipe. The invcrt of the inlet pipe shall be no 
lower than tile invert of the outlet pipe. 

The sand interceptor shall have a minimum dimension 
of 2 square feet (0.2 m2) for the net free opening of the inlet 
section and a minimum depth under the invert of the outlet 
pipe of 2 feet (610 mm). 

For each 5 gpm (0.3 Lis) flow or fraction thereof over 
20 gpm ( 1.26 Lis), the area of the sand inlet sec
tion is to be increased by I square foot (0.09 m2

). The out
let section shaH at all times have a minimum area of 50 per
cent of the inlet section. 

The outlet section shall be covered by a solid remov
able cover, set flush with the finished floor, and the inlet 
section sha.11 have an open grating, set flush with the fin
ished floor and suitable for the traffic in the area in which it 
is located. 
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1016.4 Separate Use. Sand and similar interceptors for 
every solid shall be so designed and located as to be readily 
accessible for cleaning, shall have a water seal of not less 
than 6 inches (152 mm), and shall be vented. 

HH7.0 Oil and Flammable 

1017.1 Interceptors Required. Repair garages and gaso
line stations with grease racks or grease pits, and factories 
that have oily, flammable, or both types of wastes as a 
result of manufacturing, maintenance, repair, or 
testing processes, shall be provided with an oil or 
flammable liquid interceptor that shall be connected to nec
essary floor drains. The separation or vapor compartment 
shall be independently vented to the outer air. Where two or 
more separation or vapor comp311ments are used, each shall 
be vented to the outer air or shall be permitted to connect to 
a header that is installed at a minimum of 6 inches (152 
mm) above the spill line of the lowest floor drain and vent
ed independently to the oLlter air. The minimum size of a 
flammable vapor vent shall be not less than 2 inches (51 
mm), and, wherc vented through a sidewall, the vent shall 
be not less than 10 feet (3048 mm) above the adjacent level 
at an approved location. The interceptor shall be vented on 
the sewer side and shall not connect to a flammable vapor 
vent. Oil and flammable interceptors shall be provided with 
gastight cleanout covers that shall be readily accessible. 
The waste line shall be not less than 3 inches (80 mm) in 
diameter with a full-size cleanout to grade. Where an inter
ceptor is provided with an overflow, it shall be provided 
with an overflow line [not less than 2 inches (50 mm) in 
diameter] to an approved waste oil tank having a minimum 
capacity of 550 gallons (2082 L) and the require
ments of the Authority Jurisdiction. The waste oil 
from the separator shall flow by or shall be pumped 
to a higher elevation by an automatic pump. Pumps shall be 
adequately sized and accessible. Waste oil tanks shall have 
a 2 inch (50 mm) minimum pump-out connection at grade 
and a 1 inch (38 mm) minimum vent to atmosphere at an 
approved location not less than 10 feet (3048 mm) above 
grade. 

1017.2 of Interceptors. Each manufactured inter
ceptor that is rated shall be stamped or labeled by the man
ufacturer with an indication of its full discharge rate in gpm 
(Lis). The full discharge rate to slIch an interceptor shall be 
determined at full flow. Each interceptor shall be rated 
equal to or greater than the incoming flow and shall be pro
vided with an overflow line to an underground tank. 

Interceptors not rated by the manufacturer shall have a 
depth of not less than 2 feet (610 mm) below the invert of 
the discharge drain. The outlet opening shall have not less 
than an 18 inch mm) water seal and shall have a mini
mum capacity as follows: Where not more than three motor 
vehicles are stored, or both, interceptors shall 
have a minimum capacity of 6 cubic feet (0.2 m3

), and I 
cubic foot (0.03 m3

) of capacity shall be added for each 
vehicle up to 10 vehicles. Above 10 vehicles, the Authority 
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Having Jurisdiction shall determine the size of the intercep
tor required. Where vehicles are serviced and not stored, 
interceptor capacity shall be based on a net capacity of 1 
cubic foot (0.03 1113) for each 100 square feet (9.29 1112) of 
surface to be drained into the interceptor, with a minimum 
of 6 cubic fcet (0.2 111

3
). 

2013 CALIFORNIA PLUMBING CODE 

TRAPS AND INTERCEPTORS 

187 



188 2013 CALIFORNIA PLUMBING CODE 



CALIFORNIA PLUMBING CODE - MATRIX ADOPTION TABLE 
CHAPTER 11 - STORM DRAINAGE 

(Matrix Adoption Tables are non-regulatory, intended only as an aid to the user. See Chapter 1 for state agency authority and building application.) 

Agency 

Adopt Entire Chapter 

Adopt Entire Chapter as amended 
(amended sections listed below) 

Adopt only those sections that are 
listed below 

BSC SFM 

x 

HCD DSA OSHPD 

2 1·AC AC SS· SS/CC 1 234 

x x 

X X x X X X 

x X X 

.1101.3.2 

1101.5 Exception 

1102.1.1 
.......................... 

1102.1.3 
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BSCC. DPH AGR DWR CA 
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STORM DRAINAGE 

1101.0 GeneraL 
1101.1 Where Required. Roofs, paved areas, yards, 
courts, courtyards, vent shafts, light wells, or similar areas 
having rainwater, shall be drained into a separate storm 
sewer system, or into a combined sewer system where a 
separate storm sewer system is not available, or to some 
other place of disposal satisfactory to the Authority Having 
Jurisdiction. In the case of one- and two-family dwellings, 
storm water shall be permitted to be discharged on flat 
areas, such as streets or lawns, so long as the storm water 
shall flow away from the building and away fi·om adjoining 
property, and shall not create a nuisance. 

1101.2 Storm Water Drainage to Sanitary Sewer 
Prohibited. Storm water shall not be drained into sewers 
intended for sanitary drainage. 

11 01.3 Material Uses. Rainwater piping placed within the 
interior of a building or run within a vent or shaft shall be 
of cast-iron, galvanized steel, wrought iron, brass, copper, 
lead, Schedule 40 ABS DWV, Schedule 40 PVC DWV, 
stainless steel 304 or 316L [stainless steel 304 pipe and 
fittings shall not be installed underground and shall be kept 
not less than 6 inches (152 mm) aboveground], or other 
approved materials, and changes in direction shall be in 
accordance with the requirements of Section 706.0. ABS 
and PVC DWV piping installations shall be installed in 

II accordance with IS 5 and IS 9. Except for individual single
family dwelling units, materials exposed within ducts or 
plenums shall have a flame-spread index of a maximum of 
25 and a smoke-developed index of a maximum of 50, 

I where tested in accordance with ASTM E 84 and UL 723. 

II IIOI.3.1tHCD 1 & HCD 2} ABS or PVC installations 
are limited to not more than two stories of areas of 
residential accommodation. 
1101.3.210SHPD 1, 2 , 3, & 4} ABS and PVC instal
lations are not allowed. 

1101.4 Expansion Joints Required. Expansion joints or 
sleeves shall be provided where warranted by temperature 
variations or physical conditions. 

1101.5 Subsoil Drains. Subsoil drains shall be provided 
around the perimeter of buildings having bascmcnts, 
cellars, crawl spaces, or floors below grade. Such subsoil 
drains shall be permitted to be positioned inside or outside 
of the footing, shall be of perforated or open-jointed 
approved drain tile or pipe, not less than 3 inches (80 mm) 
in diameter, and shall be laid in gravel, slag, crushed rock, 
approved J;4 of an inch (19.1 mm) crushed, recycled glass 

I aggregate, or other approved porous material with not less 
than 4 inches (102 mm) surrounding the pipe. Filter media 
shall be provided for exterior subsoil piping. 

Exception: tHCD I & HCD 2} Subsoil drains are manda
tmy only vvhen required by the Authority Having Jurisdic
tion due to geological conditions. 

1101.5.1 Discharge. Subsoil drains shall be piped to a 
storm drain, to an approved water course, to the front 

2013 CALIFORNIA PLUMBING CODE 

street curb or gutter, to an alley, or the discharge from 
the subsoil drains shall be conveyed to the alley by a 
concrete gutter. Where a continuously flowing spring 
or groundwater is encountered, subsoil drains shall be 
piped to a storm drain or an approved water course. 

11 01.5.2 Sump. Where it is not possible to convey the 
drainage by gravity, subsoil drains shall discharge to 
an accessible sump provided with an approved auto
matic electric pump. The sump shall be not less than 
15 inches (381 mm) in diameter, 18 inches (457 mm) 
in depth, and provided with a fitted cover. The sump 
pump shall have an adequate capacity to discharge 
water coming into the sump as it accumulates to the 
required discharge point, and the capacity of the pump 
shall be not less than 15 gallons per minute (gpm) 
(0.95 Lis). The discharge piping from the sump pump 
shall be not less than 1112 inches (40 mm) in diameter 
and have a union or other approved quick-disconnect 
assembly to make the pump accessible for servicing. 

n01.5.3 Splash Blocks. For separate dwellings not 
serving continuously flowing springs or groundwater, 
the sump discharge pipe shall be permitted to discharge 
onto a concrete splash block with a lninilllum length of 
24 inches (610 mm). This pipe shall be within 4 inches 
(102 mm) of the splash block and positioned to direct 
the flow parallel to the recessed line of the splash block. 

1101.5.4 Backflow Protection. Subsoil drains subject 
to backflow where discharging into a storm drain shall 
be provided with a backwater valve in the drain line so 
located as to be accessible for inspection and mainte
nance. 

n 01.5.5 Open Area. Nothing in Section 1101.5 shall 
prevent drains that serve either subsoil drains or 
areaways of a detached building from discharging to a 
properly graded open area, provided that: 

(I) They do not serve continuously flowing springs or 
groundwater. 

(2) The point of discharge is not less than 10 feet 
(3048 mm) from a property line. 

(3) It is impracticable to discharge such drains to a 
storm drain, to an approved water course, to the 
front street curb or gutter, or to an alley. 

1101.6 Building Subdrains. Building subdrains located 
below the public sewer level shall discharge into a sump or 
receiving tank, the contents of which shall be automatically 
lifted and discharged into the drainage system as required 
for building sumps. 

1101.7 Areaway Drains. Open subsurface space adjacent 
to a building, serving as an entrance to the basement or 
cellar of a building, shall be provided with a drain or 
drains. Such areaway drains shall be not less than 2 inches 
(50 111m) in diameter for areaways at a maximum of 100 
square feet (9.29 m2

) in area, and shall be discharged in the 
manner provided for subsoil drains not serving continu-
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ously flowing springs or groundvvrater Section 
. . 2 

II OI.S.l). Areaways in excess of 100 square feet (9.29 m ) 
shall not drain il1to subsoil drains. Areaway drains for 
areaways exceeding 100 square feet (9.29 m2

) shall be 
sized in accordance with Table] 101.7. 
n01.8 Window Areaway Drains. Window areaways at a 
maximum of 10 square feet in area shall be 
permitted to discharge to the subsoil drains through a 2 inch 
(50 mm) pipe. However, window areaways exceeding ] 0 
square feet (0.93 m2

) in area shall be handled in the manner 
provided for entrance areaways (see Section 110 1.7). 

tlO1.9 Filling Stations and Motor Vehicle Washing 
Establishments. Public filling stations and motor vehicle 
washing establishments shall have the paved area sloped 
toward sumps or within the property lines. Curbs 
not less than 6 inches (152 mm) high shall be placed where 
required to direct water to or sumps. 

1101.1 o Paved Areas. Where the occupant creates surface 
water drainage, the sumps, or floor drains shall be 
piped to a storm drain or an approved water course. 

] 101.11 Roof Drainage. 
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11 01. 11.1 Primary Roof Roof areas of a 
building shall be drained by roof drains or gutters. The 
location and sizing of drains and shall be coor
dinated with the structural design and pitch of the roof. 
Unless otherwise required by the Authority Having 
Jurisdiction, roof drains, guttcrs, vertical conductors or 
leaders, and horizontal storm drains for primary 
drainage shall be sized based on a storm of 60 minutes 
duration and 100 year return period. Refer to Table D 
1.1 (in Appendix D) for 100 year, 60 minute storms at 
various locations. 

1101.11.2 Secondary Drainage. Secondary 
gency) roof drainage shall be provided by one of the 
methods specified in Section I 101.11.2.1 or Section 
1 101.11.2.2. 

1101.11.2.1 Roof Scuppers or Open Side. 
Secondary roof drainage shall be provided by an 
open-sided roof or scuppers where the roof 
perimeter construction extends above the roof in 
such a manner that water will be entrapped. An 
open-sided roof or scuppers shall be sized to 
prevent the depth of pondi ng water from 
exceeding that for which the roof was as 
determined by Section 1 101.11.1. Scupper open-

shall be not less than 4 inches (102 mm) high 
and have a width equal to the circumference of the 
roof drain required for the area served, sized in 
accordance with Table 1101.11. 

1101.11.2.2 Secondary Roof Drain. Secondary 
roof drains shall be provided. The secondary roof 
drains shall be located not less than 2 inches (5] 
mm) above the roof surface. The maximum height 
of the roof drains shall be a height to prevent the 
depth of ponding water from that for 
which the roof was designed as determined by 
Section I 10] .11.1. The secondary roof drains shall 

connect to a piping system in accordance with 
Section 110 l.ll.2.2(A) or Section 1101.1 I 

1101.11.2.2(A) Piping System. The 
secondary roof system shall be a 
separate system of piping, independent of the 
primary roof drainage system. The discharge 
shall be above grade, in a location observable 
by the building occupants or maintenance 
personnel. Secondary roof drain systems shall 
be sized in accordance with Section 1101 .11 .1 
based on the rainfall rate for which the 
primary system is sized. 

1101.11 Combined System. The 
secondary roof drains shall connect to the 
vel1ical of the primary storm drainage 
conductor downstream of a horizontal offset 
below the roof. The primary storm drainage 
system shall connect to the bui I.ding storm 
water that connects to an underground public 
storm sewer. The combined secondary and 
primary roof drain systems shall be sized in 
accordance with Section 1106.0 based on 
double the rainfall rate for the local area. 

1101.12 Cleanouts. Cleanouts for building storm drains 
shall comply with the requirements of Section 719.0 of this 
code. 

1101.12.1 Rain Leaders and Conductors. Rain 
leaders and conductors connected to a building storm 
sewer shall have a cleanout installed at the base of the 
outside leader or outside conductor betore it connects 
to the horizontal drain. 

1101.13 Rainwater Sumps. Rainwater sumps 
"public use" occupancy buildings shall be provided with 
dual pumps arranged to function alternately in case of over
load or mechanical failure. 

1102.0 Materials. 

1102.1 Conductors. Conductors installed aboveground in 
buildings shall be in accordance with the applicable stan
dards referenced in Table 701.1 for aboveground drain, 
waste, and vent pipe. 

1102.1.1 Inside of Conductors. The inside of conduc
tors installed aboveground level shall be of seamless 
copper water tube, Type K, L, or M; Schedule 40 
copper pipe or Schedule 40 copper alloy pipe; Type 
DWV copper drainage tube; service weight cast-iron 
soil pipe or hubless cast-iron soil pipe; standard 
galvanized steel pipe; stainless steel 304 or 316L 
[stainless steel 304 pipe and fittings shall not be 
installed underground and shall be kept not less than 6 
inches (152 mm) aboveground]; or Schedule 40 ASS 
or Schedule 40 PVC plastic pipe. 

1102.1.2 I} ABS or PVC installalions are II 
limited to not more than t}VO stories of areas of re.1d
dential accommodation. 

1102.1.3 [OSHPD 1, 2, 3 & 4/ ASS and PVC installa
tions are not allowed. 
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1102.2 Leaders. Leaders installed outside shall be in aCCOf
dance with the applicable standards referenced in Table 
701.1 fOf aboveground draln, waste, and vent pipe; 
aluminum sheet metal; galvanized steel sheet metal; Of 
copper sheet metal. 

1102.3 Underground Building Storm Drains. Under
ground bull ding storm drains shall comply with the appli
cable standards referenced in Table 701.1 for underground 
drain, waste, and vent pipe. 

1102.4 Building Storm Sewers. Building storm sewers 
shall comply with the applicable standards referenced in 
Table 701.1 for building sewer pipe. 

1102.5 Subsoil Drains. Subsoil drains shall be open 
jointed, perforated, or both and constructed of materials in 
accordance with Table 1102.5. 

TABLE 1102.5 
MATERIALS FOR SUBSOIL DRAIN PIPE AND FITTINGS 

Asbestos Cement 

REFERENCED STANDARD(S) 

ASTM C 444, ASTM C 508 
ASTMC966 ............... . .......... _ ..... __ .... _ .. _ .... + 

PE ASTM F 405 

Vi tri fi ed C lay (J?x .. ·. t .. r .. a ....... __ :: ..... ..:.._ ... L._........................ . ... __ ...... . 

1103.0 Traps on Storm Drains and Leaders. 

1103.1 Where Required. Leaders and storm drains, where 
connected to a combined sewer, shall be trapped. Floor and 
area drains connected to a storm drain shall be trapped. 

Exception: Traps shall not be required where roof drains, 
rain leaders, and other inlets are at locations allowed under 
Section 906.0, Vent Termination. 

J 103.2 Where Not Required. No trap shall be required for 
leaders or conductors that are connected to a sewer carrying 
storm water exclusively. 

1103.3 Trap Size. Traps, where instal1ed for individual 
conductors, shall be the same size as the horizontal drain to 
which they are connected. 

1103.4 Method of Installation of Combined Sewer. Indi
vidual storm-water traps shall be installed on the storm
water drain branch each storm-water inlet, or a 
single trap shall be installed in the main storm drain just 
before its connection with the combined building sewer 
Such traps shall be provided with an accessible cleanout on 
the outlet side of the trap. 

1104.0 Conductors, and Connections. 

1104.1 Improper Use. Leaders or conductors shal1 not be 
used as soil, waste, or vent pipes nor shall soil, waste, or 
vent pipes be used as leaders or conductors. 

1104.2 Protection of Leaders. Leaders installed along 
alleyways, driveways, or other locations where exposed to 
damage shall be protected by metal guards, recessed into 
the wall, or constructed from ferrous pipe. 
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1104.3 Combining Storm with Sanitary Drainage. The 
sanitary and storm system of a building shal.1 be 
entirely separate, except where a combined sewer is used, 
in which case the building storm drain shall be connected in 
the same horizontal plane through a single wye fitting to 
the combined building sewer not less than 10 feet (3048 
mm) downstream fro111 a soil stack. 

1105.0 Roof Drains. 

1105.1 Materials. Requirements for roof drain materials I 
shall comply with Section] 105.1 I and Section 1 105.1.2. 

1105.1.1 Lead. Roof drains shall be constructed of 
materials in accordance with Table 1401.1. 

1105.1.2 Copper. Roof drains shall be of cast-iron, 
copper or copper alloy, lead, or plastic. 

1105.2 Dome or Strainer for General Use. Roof drains 
and overflow drains, except those draining to hanging 
gutters, shall be equipped with strainers extending not less 
than 4 inches (102 mm) above the surface of the roof 
immediately adjacent to the drain. Strainers shall have a 
minimum inlet area above the roof level not less than one 
and one-half times the area of the conductor or leader to 
which the drain is connected. 

1105.3 Strainers for Flat Decks. Roof drain strainers for 
use on sun decks, parking decks, and similar areas that arc 
normally serviced and maintained, shall be permitted to be 
of the flat surface type. Such roof drain strainers shall be 
level with the deck and shall have an available inlet area of 
not less than two times the area of the conductor or leader 
to which the drain is connected. 

1105.4 Roof Drain Connection between the 
roof and roof drains that pass through the roof and into the 
interior of the building shall be made watel1ight by the use 
of proper flashing material. 

1105.4.1 Lead Flashing. Where lead flashing material 
is used, it shall be not less than 4 pounds per square 
foot (lb/ft2) (19 kg/m 2

). 

1105.4.2 Copper Flashing. Where copper tlashing 
material is used, it shall be not less than 12 ounces per 
square foot (oz/ft2) (3.7 kg/m2). 

1106.0 Size of Leaders, Conductors, and Storm Drains. 

1106.1 Vertical Conductors and Leaders. Vertical 
conductors and leaders shall be sized 011 the basis of the 
maximum projected roof area and Table 1101.11. 

1106.2 Size of Horizontal Storm Drains and Sewers. The 
size of building storm drains or building storm sewers or 
their horizontal branches shall be based upon the maximum 
projected roof or paved area to be handled and Table 
1101.7. 

1106.3 Size of Roof Gutters. The size of semi-circular 
shal1 be based on the maximum projected roof area 

and Table 1106.3. 

1106.4 Side 'Valls Draining onto a Roof. Where vertical 
walls project above a roof so as to permit storm water to 
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drain to the roof area below, the adjacent roof area shall be 
permitted to be computed from Table J 10 J .11 as follows: 

( J) For one wall - add 50 percent of the wall area to the 
roof area figures, 

(2) For two adjacent walls of equal height add 35 percent 
of the total wall areas. 

(3) For two adjacent walls of unequal height add 35 
percent of the total common and add 50 percent 
of the remaining height of the highest wall. 

(4) Two opposite walls of same height - add no additional 
area, 

(5) Two opposite walls of differing heights - add 50 
percent of the wall area above the top of lower \valJ. 

(6) Walls on three sides add 50 percent of the area of the 
inner wall below the top of the lowest wall, plus 
allowance for the area of the wall above the top of the 
lowest wall, in accordance with Section 1106.4(3) and 
Section 1106.4(5) above. 

(7) Walls on four sides no allowance for wall areas 
below the top of the lowest wall add for areas above 
the top of the lowest wall in accordance with Section 
II 06.4( I), Section I J 06.4(3), Section 1106.4(5), and 
Section J 106.4(6) above. 

1107.0 Values for Continuous Flow. 

II 07.1 General. Where there is a continuous or semi
continuous discharge into tbe building storm drain or 
building storm sewer, as 11'0111 a pump, air-condi
tioning plant, or similar I gpm (0.06 Lis) of such 
discharge shall be computed as being equivalent to 24 
square feet (2,2 m2) of roof area, based upon a rate of rain
fall of 4 inches per hour (in/h) ( I 02 mm/h). 

1108.0 Controlled-Flow Roof 11I ... ,ii .... "Hfi 

1108.1 Application. In I ieLl of the storm drainage 
system in accordance with Section 1106.0, the roof 
drainage shall be permitted to be sized on the basis of 
controlled flow and storage of the storm water on the roof, 
provided the following conditions arc met: 

(l) The water from a 25 year-frequency storm shall not be 
stored on the roof exceeding 24 hOllrs. 

(2) During the storm, the water depth on the roof shall not 
exceed the depths specified in Table 1108.1 (2). 

(3) Not less than two drains shall be installed in roof areas 
of 10 000 square feet m2

) or less, and not less 
than one additional drain shall be installed for each 10 
000 square feet (929 m1

) of roof area exceeding 10000 
square feet (929 m2

), 

(4) Each roof drain shall have a precalibrated, fixed 
(nonadjustable), and proportional weir (notched) in a 
standing water collar inside the strainer. No mechan
ical devices or valves shall be allowed. 
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TABLE 1108.1(2) 

CONTROLLED-FLOW MAXIMUM ROOF WATER DEPTH 

ROOF RISE" 

(inches) 

Flat 

MAXIMUM WATER DEPTH 
AT DRAIN 
(inches) 

3 
················-·~··r·-·-···························· ...... ---.. -~ 

2 4 

4 5 

6 6 
For S1 units: 1 inch 25.4 mm 

Vertical measurement from the roof at the drain to the highest 
point of the roof surface served by the drain, ignoring a local depression 
immediately adjacent to the drain. 

Pipe sizing shall be based on the pre-calibrated rate of 
flow (gplll) (Lis) of the pre-calibrated weir for the 
maximum allowable water depth, and Table 1101.7 
and Table 1101.11. 

(6) The height of stones or otber granular material above the 
waterproofed surface shall not be considered in water 
depth measurement, and thc roof surface in the vicinity 
of the drain shall not be recessed to create a reservoir. 

(7) Roof where controlled-tlow roof drainage is 
used. shall be such that the roof live load is 110t 
less than 30 Ib/ft2 (146 to prov ide a safety 
factor the 15 Ib/ft2 represented 
by the depth of water stored on the roof in accordance 
with Table 1108,1(2). 

Scuppers shall be provided in parapet walls. The 
distance of scupper bottoms above the roof level at the 
drains shall not exceed the maximum distances speci
fied in Table 1108.1 (8), 

TABLE 1108.1(8) 

DISTANCE OF SCUPPER BOTTOMS ABOVE ROOF 

ROOF R1SE-i' 

(inches) 

Flat 

2 

4 

6 
For Sl units: 1 inch 25.4 111m 

ABOVE ROOF LEVEL AT DRAIN 
(inches) 

3 

4 

5 

6 

Vertical measurement from the roof surface at the drain to the highest 
point of the roof surface served by the drain, ignoring a local depression 
immediately adjacent to the drain. 

(9) Scupper openings shall be not less than 4 inches (l02 
mm) high and have a width equal to tbe circumference 
of the roof drain required for the area served, sized in 
accordance with Table 1101. I 1. 

(0) Flashings shall extend above the top of the scuppers. 

(II) At a wall or parapet, 45 degree (0.79 rad) cants shall be 
installed, 
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(12) Separate storm and sanitary drainage systems shall be 
provided within the building. 

(13) Calculations for the roof drainage system shall be 
submitted along with the plans to the Authority Having 
Jurisdiction for approval. 

1108.2 Setback Roofs. Drains on setback roofs shall be 
permitted to be connected to the controlled-flow t11'<1l1n~HlP 

~"!CTpn'C' provided: 

( I) The setback is designed for water. or 

(2) The square footage of the setback drainage area is 
converted as outlined in Section 1108.0 to gpm, and 
the storm-water pipe sizes in the controlled-flo",,! 
system are based on the sum of the loads. 

(3) The branch from each of the roof drains that are not 
provided with controlled flow shall be sized in accor
dance with Table 1101.11. 

1109.0 Testing. 

11 09.1 Testing Required. New building storm 
systems and parts of systems that have been 

extended, or repaired shall be tested in accordance 
with Section 1109.2.] or Section 1109.2.2 to disclose leaks 
and defects. 

1109.2 Methods of Testing Storm Systems. 
Except for outside leaders and perforated or open-jointed 
drain tile, the piping of storm drain shall be tested 
upon completion of the rough piping installation by water 
or air, except that plastic pipe shall not be tested with air, 
and proved tight. The Authority Having Jurisdiction shall 
be permitted to require the removal of cleanout plugs to 
ascertai n whether the pressure has reached parts of the 
system. One of the following tcst methods shall be used in 
accordance with Section 1109.2.1 through Section 
1109.2.3. 

i 09.2.1 'Vater Test. After piping has been installed, 
the water test shall be applied to the drainage system, 
either to the entire system or to sections. Where the test 
is appJ ied to the entire al J openings in the 
piping shall be tightly closed for the highest 
opening, and the system shall be filled with water to 
the point of overtlmv. Where the is tested in 
seetions, each opening shall be tightly plugged except 
for the highest opening of the section under test, and 
each section shall be filled with water, but no section 
shall be tested with less than a 10 foot mm) head 
of water. In successive sections, not less than 
the upper 10 feet mm) of the next preceding 
section shall be tested so that no joint of pipe in the 
building except the uppermost 10 feet (3048 mm) of a 
roof drainage system, which shall be filled with water 
to the Hood level of the uppermost roof drain, shall 
have been submitted to a test of less than 10 foot (3048 
mm) head of water. The water shall be kept in the 
system or in the portion under test for not less than 15 
minutes before inspection stat1S; the system shall then 
be tight. 
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1109.2.2 Air Test. The air test shall be made by 
attaching an air compressor testing apparatus to a suit
able opening after closing other inlets and outlets to the 
system, forcing air into the until there is a 
uniform gauge pressure of 5 pounds-force per square 
inch (psi) (34 kPa) or sufficient pressure to balance a 
column of mercury 10 inches kPa) in height. This 
pressure shall be held without introduction of addi
tional air for a period of not less than) 5 minutes. 

1109.2.3 Where circumstanees exist that 
make air and water tests described in Section It 09.2.1 
and Section 1] 09.2.2 impractical, see Seetion 
103.5.6.3. 
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TABLE 1101.7 
SIZING OF HORIZONTAL RAINWATER PIPING1,2 

FLOW MAXIMUM AllOWABLE HORIZONTAL PROJECTED ROOF AREAS 
SIZE OF PIPE (Va inch per foot AT VARIOUS RAiNFAll RATES 

slope) (square feet) 

inches gpm 1 (in/h) 2 (in/h) 3 (in/h) 4 (in/h) 

3 34 3288 1644 1096 822 

4 n 7520 3760 2506 1880 1504 1253 

139 13360 6680 4453 3340 

6 222 21400 10700 7133 5350 3566 

8 478 46000 23000 15330 11 500 7670 

10 860 82800 41400 27600 20700 13800 

12 1384 133200 66600 33300 26650 22200 

15 2473 238000 119000 59500 47600 39650 

FLOW MAXIMUM ALLOWABLE HORIZONTAL PROJECTED ROOF AREAS 
(% inch per foot AT VARIOUS RAINFALL RATES 

slope) (square feet) 

inches gpm 1 (inlh) 2 (inlh) 3 (in/h) 4 5 (in/h) 6 (in/h) 

3 48 4640 2320 1546 ] 160 928 773 

4 110 ]0600 5300 3533 2650 2120 1766 

5 196 18880 9440 6293 4720 3776 3146 

6 314 30200 15 100 10066 7550 6040 5033 

8 677 65200 32600 21733 16300 13040 10866 

10 1214 116800 58400 38950 29200 23 350 19450 

12 1953 188000 94000 62600 47000 37600 31 350 

15 3491 336000 168000 112000 84000 67250 56000 

FLOW MAXIMUM ALLOWABLE HORIZONTAL PROJECTED ROOF AREAS 
SIZE OF PIPE (1f:1 inch per foot AT VARIOUS RAINFALL RATES 

slope) (square feet) 

inches gpm 1 (inlh) 2 (in/h) 3 (inlh) 4 (in/h) 5 (in/h) 6 (inlh) 

3 68 6576 3288 2192 1644 1310 1096 

4 156 15040 7520 5010 3760 3010 2500 

5 278 26720 13360 8900 6680 5320 4450 

6 445 42800 21400 14267 10700 8580 7140 

956 92000 46000 30650 23 000 18400 15320 

10 1721 165600 82800 55200 41400 33 150 27600 

12 2768 266400 133200 88800 66600 53200 44400 

15 4946 476000 238000 158 700 119000 95200 79300 

For SI units: I inch 25 111m, I gallon per minute = 0.06 Lis, 1/1; inch per foot 10.4 Illln/m, I inch per hour = 25.4 1111111h, I square foot 0.0929 m2 

Notes: 
I The si;:ing claw ror horiLOntal piping are based on the pipes tlowing full. 

For rainEdl rales olher than those listed, determine the allowable roof area by dividing the area given in the 1 inch per hour (25.4 111m/h) colullln by the 
desired rainrall rate. 
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SIZE OF 

DRAIN, FLOW 
LEADER, 
OR PIPE 

TABLE 1101.11 
SIZING ROOF DRAINS, LEADERS, AND VERTICAL RAINWATER PIPING2, 3 

MAXIMUM ALLOWABLE HORIZONTAL PROJECTED ROOF AREAS 
AT VARIOUS RAINFALL RATES 

2 (inlh) 

1440 

8650 6920 

27 000 17995 13500 

58000 38660 29000 

(square feet) 

6 (inlh) 7 (inlh) 

480 410 360 

1470 1260 1100 

3070 2630 2300 

5765 4945 4325 

9000 7715 6750 

19315 16570 

For SI units: I inch = 25 111m, I gallon per minute 0.06 Lis, I inch per hour = 25.4 I11m/h, 1 square foot OJJ929/112 

~otrs: 

I Maximum discharge capacity, with approximately 1-'4 inch (44 mm) head of water at the drain. 

5400 

11600 

For rainfall rates other than those determine the allowable roor area by dividing the area given in the I inch per hOllr 

desired rainfall rate. 

STORM DRAINAGE 

11 (in/h) 12 (in/h) 

260 240 

800 730 

1675 1530 

3145 2880 

4910 4500 

10545 9600 

mm/h) column by the 

Vettical piping shall be round. 
than the same cross-sectional area 

or rectangular. Square pipe shall be sized to its equivalent roundpipe. Rectangular pipe shall have not less 
its equivalent round pipe, except that the ratio of its side dimensions shall not exceed J (0 I. 
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DIAMETER OF GUTTER 
(1116 inch per foot slope) 

inches 

3 

4 

5 

6 

7 

10 

DIAMETER OF GUTTER 
(Va inch per foot slope) 

inches 

3 

4 

5 

6 

7 

10 

DIAMETER OF GUTTER 
(% inch per foot slope) 

inches 

3 

4 

5 

6 

7 

10 

DIAMETER OF GUTTER 
(% inch per foot slope) 

inches 

3 

4 

5 

6 

7 

8 

10 

2 (in/h) 

340 

720 

1250 

1920 

2760 

3980 

7200 

2 (inlh) 

480 

1020 

1760 

2720 

3900 

5600 

10200 

2 (in/h) 

680 

J440 

2500 

3840 

5520 

7960 

14400 

2 (in/h) 

960 

2040 

3540 

5540 

7800 

] J 200 

20000 

TABLE 1106.3 
SIZE OF GUTTERS 

MAXIMUM RAINFALL RATES BASED ON ROOF AREA 
(square feet) 

3 (in/h) 4 (in/h) 5 (in/h) 

226 

480 

834 

J280 

1840 

2655 

4800 

170 

360 

625 

960 

1380 

1990 

3600 

136 

288 

500 

768 

1100 

1590 

2880 

MAXIMUM RAINFALL RATES BASED ON ROOF AREA 
(square feet) 

3 (in/h) 4 (inlh) 5 (inlh) 

320 

681 

1172 

1815 

2600 

3740 

6800 

240 

510 

5100 

192 

408 

704 

1085 

1560 

2240 

4080 

MAXIMUM RAINFALL RATES BASED ON ROOF AREA 
(square feet) 

3 (in/h) 4 (in/h) 5 (in/h) 

454 

960 

1668 

2560 

3680 

53 IO 

9600 

340 

720 

1250 

1920 

2760 

3980 

7200 

272 

576 

1000 

1536 

2205 

3180 

5750 

MAXIMUM RAINFALL RATES BASED ON ROOF AREA 
(square feet) 

3 (in/h) 4 (in/h) 5 (in/h) 

640 

1360 

2360 

3695 

5200 

7460 

13330 

480 384 
-------------,-------- ----

1020 816 

1770 1415 

2770 2220 
------------------------_._--------_ .. - ._-----

3900 3120 

5600 4480 

10000 8000 

6 (in/h) 

113 

240 

416 

640 

918 

1325 

2400 

6 (in/h) 

160 

340 

587 

905 

1300 

J870 

3400 

6 (in/h) 

226 

480 

834 

1280 

1840 

2655 

4800 

6 (inlh) 

320 

680 

1180 

1850 

2600 

6660 

For SI units: I inch 25 mm, 1/16 inch per f()ot 5.2 mm/m. I inch per hour 111m/h. I square foot 0.0929 nY~ 
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CALIFORNIA PLUMBING CODe - MATRIX ADOPTION TABLE 

CHAPTER 12 - FUEL GAS PIPING 
(Matrix Adoption Tables are non-regulatory, intended only as an aid to the user. See Chapter 1 for state agency authority and building application.) 

Adopt Entire Chapter 

Adopt Entire as amended 
(amended sections listed below) 

Adopt only those sections that are 
listed below 
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1201.0 Scope of Gas Piping. 

120].1 Coverage of Piping System. Coverage of piping sys-

Items shall extend from the point of delivery to the appliance 
connections. For other than undiluted liquefied petroleum gas 
systems, the point of delivery shall be the outlet of the serv-
ice meter assembly or the outlet of the service regulator or 
service shutoff valve where no meter is provided. For undi
luted liquefied petroleum gas systems, the point of delivery 
shall be considered the outlet of the final pressure regulator. 

I 
exclusive of the line gas regulators where no meter is in
stalled. Where a meter is installed, the point of d.elivery shall 
be the outlet of the meter. [N FPA 54-12: l. 1. 1.1 (A)] 

1201.2 Piping System Requirements. Piping systems re
quirements shall include design, materials. components, fab
rications, assembly. installation, testing, inspection, operation. 
and maintenance. [NFPA 54: 1.1.1.1 (C)] 

1201.3 Application. This code shall not apply to the follow
ing (reference standards for some of which appear in Chap
ter 14): 

I (1) Portable LP-Gas appliances that are not connected to a 
fixed fuel piping system. 

Installation of appl iances such as brooders, dehydrators, 
dryers, and irrigation equipment Llsed for agricultural 
purposes. 

(3) Raw material (feedstock) applications, except for piping 
to special atmosphere generators. 

(4) Oxygen-fuel gas cutting and welding systems. 

(5) Industrial gas applications lIsing gases such as acetylene 
and acetylenic compounds, hydrogen, ammonia, carbon 
monoxide, oxygen, and nitrogen. 

(6) Petroleum refineries, pipeline compressor or pumping 
stations, loading terminals, compounding plants, refin
ery tank farms, and natural gas processing plants. 

(7) Large integrated chemical plants or portions of such 
plants where flammable or combustible liquids or gases 
arc produced by chemical reactions or used in chemical 
reactions. 

(8) LP-Gas installations at utility gas plants. 

(9) Liquefied natural gas (LNG) installations. 

(10) Fuel gas piping in electric utility power plants. 

(11) Proprietary items of equipment, apparatus, or instru
ments such as gas-generating sets, compressors, and 
calorimeters. 

(12) LP-Gas appliances for vaporization, gas mixing, and gas 
manufacturing. 

(13) LP-Gas piping for buildings under construction or reno
vations that are not to become part of the permanent 
building piping system-that is, temporary fixed piping 
for building heat. 

(14) Installation of LP-Gas systems for railroad switch heating. 
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(15) Installation of LP-Gas and compressed natural gas sys
tems on vehicles. 

(16) Gas piping, meters, gas-pressure regu lalors, and other 
appurtenances used by the gas supplier in distri
bution of gas, other than undiluted LP-Gas. [NFPA 54-
12:1.1.1.2J 

1202.0 General. 

1202.1 Installation. The regulations orthis chapter shall gov
ern the installation offuel gas piping in or in connection with 
a building, structure or within lhe property I ines of premises 
up to 5 pounds-force per square inch (34 kPa), other than 
service pipe. Fuel oil piping systems shall be installed in ac
cordance with N FPA 3 L 

1203.0 Inspection. 

1203.1 Inspection Notification. Upon completion of the in
stallation, alteration, or repair of gas piping, and prior to the 
use thereof, the Authority Having Jurisdiction shall bc noti
fied that such gas piping is rcady for inspection. 

1203.2 Excavation. Excavations required for the installation 
of underground piping shall be kept open until such time as 
the piping has been inspected and approved. Where such pip
ing is covered or concealed before such approval, it shall be 
exposed upon the dircction of the Authority Having Jurisdic
tion. 

1203.3 of Inspections. The AUlhority liaving Jurisdic
tion shall make the following inspections and either shall ap
prove that portion of the work as completed or shall notify 
the permit holder wherein the same fails to be in accordance 
with this code. 

] 203.3.1 Piping Inspection. This inspcetion 
gas piping authorized by the permit 

has been instal1ed and before such piping has been cov-
ered or concealed or fixture or appliance has been at
tached thereto. This inspection shall include a 
determination that the gas piping size, material, and in
stallation meet the requi.rcments of this code. 

1203.3.2 Final Piping Inspection. This inspection shall 
be made after piping authorized by the permit has been 
installed and after portions thereof that are to be covered 
or concealed are so concealed and beforc fixture, appli
ance, or shutoff valve has been attached thereto. This in
spection shall comply with Section 1213. J . Test gauges 
used in conducting tests shall be in accordance with Sec-
tion 318.0. I 

1203.4 In~~p(~ctllon Waived. ln cases where the work author-
ized by the permit consists of a minor installation of addi
tional piping to piping already connected to a gas meter, the 
foregoing inspections shall bc permitted to be waived at the 
discretion of tile Authority Having Jurisdiction. In this event, 
the Authority Having Jurisdiction shallmakc such inspection 
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as deemed advisable in order to be assured that the work has 
been performed in accordance with the intent of this code, 

1204.0 Certificate of Inspection. 

1204.1 Issuance. Where upon final piping inspection, the in
stallation is found to be in accordance with the provisions of 
this code, a certificate of inspection shall be permitted to be 
issued by the Authority Having Jurisdiction. 

1204.2 Gas Supplier. A copy of the certificate of such final 
piping inspection shall be issued to the serving gas supplier 
supplying gas to the premises. 

1204.3 Unlawful. It shall be unlawful for a serving gas sup
plier, or person furnishing gas, to turn on or cause to be tumed 
on, a fuel gas or a gas meter or meters, unti I sLlch certificate 
offinal inspection, as herein provided, has been issued. 

1205.0 Authority to Render Gas Service. 

1205.1 Authorized Personnel. It shall be unlawful for a per
son, firm, or corporation, excepting an authorized agent or 
employee of a person, firm, or corporation engaged in the 
business of furnishing or supplying gas and whose service 
pipes supply or connect with the particular premises, to turn 
on or reconnect service in or on a premises where and 
when gas service at the time, not being rendered. 

1205.2 Outlets. It shall be unlawful to turn on or connect 
I gas in or on the premises unless outlets are securely con

nected to gas appliances or capped or plugged with screw 
joint fittings. 

1206.0 Authority to Disconnect. 

1206.1 Disconnection. The Authority Having Jurisdiction or 
the serving gas supplier is hereby authorized to disconnect 
gas piping or appliance or both that shall be found not to be 
in accordance with the requirements of this code or that are 
found defective and in such condition as to endanger life or 
property. 

1206.2 ~otice. Where such disconnection has been made, a 
notice shall be attached to sLlch gas piping or appliance or 
both that shall state the same has been disconnected, together 
with the reasons thereof. 

1206.3 Capped Outlets. It shall be unlawful to remove or 
disconnect gas piping or gas appliance without capping or 
plugging with a screw joint fitting, the outlet from which said 
pipe or appliance was removed. Outlets to which gas appJi
ances are not connected sha! I be left capped, on a 
piping system that has been installed, altered, or repaired. 

Exception: \Vhere an approved listed quick-disconnect de
vice is used. 

1207.0 Temporary Use of Gas. 

1207.1 General. \Vhere temporary use of gas is desired and 
the Authority Having Jurisdiction deems the use necessary, a 
permit shall be permitted to be issued for such use for a pe
riod of time not to exceed that designated by the Authority 
Having Jurisdiction, provided that such gas piping system 
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otherwise is in accordance with the requirements of this code 
regarding materiaL and safety. 

1208.0 Gas System .IIJ'''''.,,,O;;.,". MateriaJs, and Com-
ponents. 

1208.1 Installation of System. Where required by the 
Authority Having Jurisdiction, a piping sketch or plan shall be 
prepared before proceeding with the installation. This plan 
shall show the proposed location of piping, the size of differ
ent branches, the various load demands, and the location of 
the point of delively. [NFPA 54:5.1 1 ] 

1208.1.1 Addition to Existing System. Where addi
tional appliances are being connected to a gas piping sys-I 
tem, the existing piping shall be checked to determine 
whether it has adequate capacity. Where inadequate, the I 
existing system shall be enlarged as required, or separate 
gas piping of approved capacity shall be provided. 
[NFPA 54:5.1 

1208.2 Provision for Location of Point of Delivery. The lo
cation oftlle point of delivery shall be acceptable to the serv
ing gas supplier. [NfPA 54:5.2J 

1208.3 Interconnections Between Gas Piping Systems. 

1208.3.1 Interconnections Supplying Separate Users. 
Where two or more meters, or two or more service reg
ulators where meters are not provided, are located on the 
same premises and supply separate users, the gas piping 
systems shall not be interconnected on the outlet side of 
the meters or service regulators. [NFPA 54:5.3.1 ] 

1208.3.2 Interconnections for Standby Fuels. Where a 
supplementary gas for standby use is connected down
stream from a meter or a service regulator where a meter 
is not provided, a device to prevent back flow shall be in
stalled. A three-way valve installed to admit the standby 
supply, and at the same time shut off the regular supply, 
shall be permitted to be used for this purpose. [NFPA 
54:5.3.2] 

1208.4 Sizing of Gas Piping Gas piping systems 
shall be of such size and so installed as to provide a supply of 
gas to meet the maximum demand and supply gas to each ap
pliance inlet at not less than the minimum supply pressure re
quired by the appliance. [NFPA 54:5.4,1 ] 

1208.4.1 Maximum Gas Demand. The volumetric flow 
rate of gas to be provided (in cubic feet per hour) shall be 
calculated lIsing the manufacturer's input ratings of the 
appliance served, adjusted for altitude. Where the input 
rating is not indicated, the gas supplier, appliance manu
facturer, or a qualified agency shall be contacted or the 
rating from Table 1208.4.1 shall be used for estimating 
the volumetric flow rate of gas to be supplied. 

The total connected hourly load shall be used as the 
basis for piping sizing, assuming the appliances are op
erating at full capacity simultaneously. 

Exception: Sizing shall be permitted to be based upon 
established load diversity factors. [NFPA 54-12:5.4.2] 

1208.4.2 Sizing Methods. Gas piping shall be sized in 
accordance with one of the following: 
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TABLE 1208.4.1 
APPROXIMATE GAS INPUT FOR 

TYPICAL APPLIANCES 
[NFPA 54: TABLE 5.4.2.1] 

APPLIANCE 

Space Heating Units 

Warm air furnace 

INPUT 
(Btu/h approx.) 

Single family 

Multifamily, per unit 

f-1ydronic boiler 

Single family 

Multifamily, per unit 

Space and Water Heating Units 

Hydronic boiler 

Single hllllily 

Multit~1Il1ily, per unit 

Water Heating Appliances 

Water heater. automatic storage 
30 to 40 gallon tank 

Water heater, automatic storage 
50 gallon tank 

Water heater, automatic instantaneous 

Capacity at 2 gallons per minute 

Capacity at 4 gallons per minute 

Capacity at 6 gallons per minute 

Water heater, domestic. circulating or 
side-arm 

Cooking Appliances 

Range, freestanding, domestic 
Built-in oven or broiler unit, domestic 
Built-in top unit, domestic 

Other Applianc('s 

Refrigerator 

Clothes dryer, Type 1 (domestic) 

Gas fireplace direct vent 

Gas log 

Barbecue 

Gaslight 

100000 

60000 

100000 

60000 

120000 

75000 

35000 

50000 

142800 

285000 

428400 

35000 

65000 
25000 

40000 

3000 

35000 

40000 

80000 

40000 

2500 

For Sl units: 1000 I3ritish thermal units per hour = 0.293 kW 

( I) Pipe sizing tables or sizing equations in this chapter. 

(2) Other approved engineering methods acceptable to 
the Authority Having Jurisdiction. 

(3) Sizing tables included in a listed piping system man-
ufacturer's instructions. [NFPA 54:5.4.3] 

1208.4.3 Allowable Pressure Drop. The design pressure 
loss in a piping system under maximum probable flow 
conditions, from the point of delivery to the inlet con
nection of the appl iance, shall be such that the supply 
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pressure at the appliance is greater than or equal to the 
minimum pressure required by the appliance. [NFPA 
54:5.4.4] 

1208.5 Acceptable Piping Materials and Joining Methods. 
Materials used for piping systems shall be in accordance with 
the requirements of this chapter or shall be acceptable to the 
Authority Having Jurisdiction. [NFPA 54:5.6. J.I:I 

1208.5.1 Materials. Pipe, fittings, valves, or other ma
terials shall not be used again unless they are free of for
eign materials and have been ascertained to be approved ~ 
for the service intended. [NFPA 54:5.6.1.2J 

1208.5. L n Other Materhlls. Material n01 covered 
by the standards specifications listed herein shall be 
investigated and tested to determine that it is safe for ~ 
the proposed service and, in addition, shall be rec
ommended for that service by the manLlj~lcturer and 
shall be acceptable to the Authority Having Juris
diction. [NFPA 54:5.6.1.3] 

1208.5.2 Metallic Pipe. 

1208.5.2.1 Cast-Iron. Cast-iron pipe shall 110t be 
used. [NFPA 54:5.6.2.1] 

1208.5.2.2 Steel and Wrought-I ron. Steel and 
wrought-iron pipe shall be not less than standard 
weight (Schedule 40) and shall comply with one of 
the following standards: 

(\) ASMEB36.IO 

(2) ASTM A 53 

(3) ASTM A 106 [N FPA 54:5.6.2.2] 

1208.5.2.3 Copper and Brass. Copper and brass 
pipe shall not be Llsed where the gas contains more 
than an average of 0.3 grains of hydrogen sulfide per 
100 standard cubic feet (scf) of gas (0.7mg/lOO L). 
[NFPA 54:5.6.2.3] 

Threaded copper, brass, or aluminum alloy pipe 
shall not be used with gases corrosive to such mate
rial. [NFPA 54:5.6.2.4] 

1208.5.2.4 Aluminum Alloy. Aluminum alloy pipe 
shall comply with ASTM B 241 (except that the use 
of alloy 5456 is prohibited) and shall be marked at 
each end of each length indicating compliance. Alu
minum alloy pipe shall be coated to protect against 
external corrosion where it is in contact with ma
sonry, plaster, insulation or is subject to repeated 
wettings by such liquids as water, detergents, or 
sewage. [NFPA 54:5.6.2.5] 

Aluminum alloy pipe shall not be lIsed in exte-
rior locations or underground. [NFPA 54:5.6.2.6] 

1208.5.3 Metallic Tubing. Seamless copper, aluminulll 
alloy, or steel tubing shall not be Llsed with gases COITO

sive to such material. [NFPA 54:5.6.3] 

1208.5.3.1 Steel. Steel tubing shall comply with 
ASTM A 254. [NFPA 54:5.6.3.1] 

1208.5.3.2 Copper and Brass. Copper and brass 
tubing shall not be used where the gas contains more 
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than an average of 0.3 grains of hydrogen sulfide per 
J 00 scf of gas (0.7 00 L). Copper tubing shall 
comply with standard K or L of ASTM B 88 or 
ASTM B 280. [NFPA 54:5.6.3.2] 

1208.5.3.3 Aluminum Aluminum alloy tub
ing shall comply \vith ASTM B 210 or ASTM B 241. 
Aluminum alloy tubing shall be coated to protect 
against external corrosion where it is in contact with 
masonry, plaster, insulation, or is subject to repeated 
wettings by such liquids as water, detergent, or 
sewage. Aluminum alloy tubing shall not be used in 
exterior locations or underground. [NFPA54:5.6.3.3] 

1208.5.3.4 Corrugatt~d Stainless SteeL Corrugated 
stainless steel tubing shall be tested and listed in ac
cordance with the construction, installation, and per
formance requirements of CSA LC-l. [NFPA 
54:5.6.3.4] 

1208.5.4 Plastic Pipe, and Polyethyl
ene plastic pipe, tubing, and fittings used to supply fuel 
gas shall be in accordance with ASTM D 2513. Pipe to 
be used shall be marked and tlASTM D 2513." 
[NFPA 54-12:5.6.4.1.1] 

1208.5.4.1 Regulator Vent Plastic pipe and 
fittings Llsed to connect regulator vents to remote 
vent terminations shall be PVC in accordance with 
UL 651. PVC vent piping shall not be installed in
doors. [NFPA 54-12:5.6.4.2J 

1208.5.4.2 Anode!ess Risers. Anodeless risers shall 
comply with Section 1208.5.4.2(A) through Section 
120S.5.4.2(C). [NFPA 54:5.6.4.3] 

1208.5.4.2(A) Anodeless 
Risers. Factory-assembled anodeless risers shall 
be recolllmended by the manufacturer for the gas 
llsed and shall be leak-tested by the manufacturer 
in accordance with written procedures. [NFPA 
54:5.6.4.3( I)] 

1208.5.4.2(8) Sel"vice Head Adapters and 
Field-Assembled Anodeless Risers. Service 
head adapters and field-assembled anodeless 
risers incorporating service head adapters shall 
be recommended by the manufacturer for the 
gas used and shall be design-certified to be in 
accordance with the requirements of Category [ 
of ASTM D 2513. The manufacturer shall pro
vide the user qualified installation instructions. 
[NFPA 54:5.6.4.3(2)] 

1208.5.4.2(C) Undiluted Liquefied Petroleum 
Gas The use of plastic pipe, tubing, and 

in undiluted liquefied petroleum gas 
piping systems shall be in accordance with 
NFPA 58. [NFPA 54:5.6.4.3(3)] 

1208.5.5 \Vorkmanship and Defects. Gas pipe, tubing, 
and fittings shall be clear and free from cutting burrs and 
defects in structure or threading, and shall be thoroughly 
brushed and chip and scale blmvn. Defects in pipe, tub
ing, and fittings shall not be repaired. Defective pipe, tub-
ing. and fittings shall be replaced. 54:5.6.5] 

] 208.5.6 Protective ",-"va,..I./;;.. Where in contact with l11a-
terial or atmosphere a corrosive action, metallic 
piping and fittings coated with a corrosion-resistant ma
terial shall be used. External or internal or lin
ings used on piping or components shall not be 
considered as adding [NFPA 54:5.6.6J 

1208.5.7 lVletaHicPipe Threads. Metallic pipe and fit
ting threads shall be taper pipe threads and shall comply 
with ASME BI.20.]. [NFPA 54:5.6.7.1] 

1208.5.7.1 Damaged Threads. Pipe with threads 
that are stripped, chipped, corroded, or otherwise 
damaged shall not be used. Where a weld opens dur-

the operation of cutting or threading, that por
tion of the pipe shall not be used. [NFPA 54:5.6.7.2] 

1208.5.7.2 Number' of Threads. Field threading of 
metallic pipe shall be in accordance with Table 
1208.5.7.2. [NFPA 54:5.6.7.3] 

TABLE 1208.5.7.2 
SPECIFICATIONS FOR THREADING METALLIC PIPE 

[NFPA 54: TABLE 5.6.7.3] 

APPROXIMATE LENGTH OF APPROXIMATE NUM-
THREADED PORTION BER OF THREADS TO 

(inches) BE CUT 

SI units: 1 inch 25.4 111111 

10 

JO 

10 

11 

11 

1 J 

12 

12 

13 

1208.5.7.3 Thread Joint Compounds. Threadjoint 
compounds shall be resistant to the action of lique-I 
tied petroleum gas or to other chemical constituents 
of the gases to be conducted through the piping. 
[NFPA 54-12:5.6.7.4] 

1208.5.8 :Metallic Joints and Fittings. The type 
of piping joint used shall be approved for the pressure
temperature conditions and shall be selected con
sideration to joint tightness and mechanical strength 
under the service conditions. The joint shall be able to 
sustain the maximum end force duc to the internal pres
sure and additional forces due to temperature expansion 
or contraction, vibration, fatigue, or to the of the 
pipe and its contents. [NFPA 54:5.6.8] 

1208.5.8.1 Joints. Pipe joints shall be threaded, 
tlanged, or welded. Wbere nonferrous pipe 
is brazed, the brazing materials shall have a melting 
point in excess of lOOO°F (538°C). Brazing 
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shall not contain more than 0.05 percent phospho
rus. [NFPA 54:5.6.8.1] 

1208.5.8.2 Tubing Joints. Tubing joints shall either 
be made with approved gas fittings, be brazed 
with a material having a melting point in excess of 
1000°F (538°C), or made by press-connect fittings 
in accordance with CSA LC-4. Brazing alloys shall 
not contain more than 0.05 percent phosphorus. 

1208.5.8.3 Flared Joints. Flared joints shall be used 
in systems constructed from nonferrous pipe and 
tubing where or tests have demonstrated 
that the joint is approved for the conditions and 
where provisions are made in the design to prevent 
separation of the joints. [NFPA 54:5.6.8.3J 

1208.5.8.4 MetaUic (Including 
Valves, Strainers, Metallic pipe fittings 
shall comply with the following: 

(1) Threaded fittings in sizes 4 inches 
(100 mm) shall not be used unless acceptable to 
the Authority Having Jurisdiction. 

used with steel or wrought-iron pipe 
shall be steel, brass, bronze, malleable iron, or 
cast-iron. 

(3) Fittings used with copper or brass pipe shall be 
copper, brass, or bronze. 

(4) Fittings used with aluminum alloy pipe shall be 
of aluminum 

(5) Cast-iron tlttings. 

(a) Flanges shall be pem1itted. 

(b) Bushings shall not be used. 

(c) Fittings shall not be used in systems con
taining flammable gas-air mixtures. 

(d) Fittings in sizes 4 inches (100 and 
sha11 110t be used indoors unless ap

proved by the Authority Having Jurisdic
tion. 

(e) Fittings in sizes 6 inches (150 111m) and 
larger shall not be used unless approved by 
the Authority Having Jurisdiction. 

(6) Aluminum alloy threads shall not form 
the joint seal. 

(7) Zinc-aluminum alloy shall not be used 
in systems containing flammable mIx-
tures. 

Special fittings such as couplings; proprietary
saddle tees; gland-type comDlrc~;si(m 

LHllll,<;')' and flared, flareless, or compressiol1-
fittings shall be: 

Used within the fitting manufacturer's 
pressure-temperature recommendations. 

(b) Used within the service conditions antici-
pated with to vibration, fatigue, 
thermal or contraction. 
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(c) Installed or braced to prevent separation of 
the joint by gas pressure or external physi
cal damage. 

Acceptable to the Authority Juris-
diction. [NFPA 54:5.6.R.4] 

1208.5.9 Plastic Joints, and Plastic 
pipe, tubing, and shall be installed in accordance 
with the manufacturer's installation instructions. Section 
1208.5.9. J through Section 1208.5.9.4 shall be observed 
where making such [~FPA 54:5.6.9] 

1208.5.901 Joint Thcjoint shall be designed 
and installed so that the longitudinal pullout resist
ance ofthc joint shall be equal to the tensile strength 
of the plastic piping material. 54:5.6.9( I)] 

208.5.9.2 (-Ieat-Fusion Joint. Heat-fusion joints 
shall be made in accordance with AWS B2.4. Joints 
shall be made with the joining method recommended 
by the pipe manufacturer. Heal-fusion fittings shall 
be marked "ASTM D 2513." [NFPA 54:5.6.9(2)J 

1208.5.9.3 Compression-Type Mechanical Joints. 
'Wherc compression-type mechanical joints are used, 
the gasket material in the tltting shall be compatible 
with the plastic piping and with the gas distributed 
the system. An internal tubular rigid stiffener shall be 
used in conjunction with the fitting. The stiffener shall 
be tlush with the end of the pipe or tubing, shall extend 
not less than the outside end of the pipe or tubing, and 
shall extend not less than to the outside end of the 
compression fitting where installed. The stiffener shall 
be free of rough or sharp and shall not be a 
forced tit in the plastic. Split tubular stiffeners shall 
not be used. [NFPA 54:5.6.9(3)J 

1208.5.9.4 Petroleum Gas 
tems. Plastic pipingjoints and fittings for use in liq
uefied petroleum gas piping systems sha II be in 
accordance with NFPA 58. [NFPA 54:5.6.9(4)] 

1208.5.10 shall comply with ASME 
B 16.1, ASME B 1 or MSS SP-6. The pressure-tem-
perature ratings shall equal or exceed that required by the 
application. [NFPA 54:5.6.10] 

1208.5.10.1 Flange Standard f~lcings shall 
be pe1111itted for use under this code. Where 150 psi 
(1034 kPa) steel flanges are bolted to Class 125 cast
iron flanges, the raised face on the steel flange shall 
be removed. [NFPA 54:5.6.10.1] 

1208.5.1 0.2 Lapped Flanges. Lapped shall 
be used aboveground or in exposed locations acces-
sible for [NFPA 54:5.6.1 0.2J 

1208.5.11 Gaskets. The material for gaskets shall 
be capable of withstanding the design temperature and 
pressure of the piping system and the chemical con
stituents of the gas conducted without change to 
its chemical and physical properties. The effects of fIre 
exposure to the joint shall be considered in choosing the 
material. [NFPA 54:5.6.11 J shall comply I 
with the following requirements: I 
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( 1) Acceptable materials include the following: 

(a) Metal (plain or corrugated) 

(h) Composition 

(c) Aluminum "0" rings and spiral-wound metal 
gaskets [NFPA 54-12:5.6.11.1] 

(2) Where a flanged joint is opened, the gasket shall be 
replaccd. [NFPA 54:5.6.11.2] 

(3) FLlII-t~lce gaskets sh::dl be used with bronze and east-
iron flanges. [NFPA 54:5.6.11.3] 

1208.6 Gas Meters. Gas meters shall be selected for the max
imum expected pressure and permissible pressure drop. 
[NFPA 54:5.7.IJ 

1208.6.1 Location. Gas meters shal I be located in venti
lated spaces readily accessible for examination, reading, 
replacement, or necessary maintenance. [NFPA 
54:5.7.2.1] 

1208.6.1.1 Subject to Damage. Gas meters shall not 
be placed where they will be subjected to damage, 
such as adjacent to a driveway; under a fire escape: 
in public passages, halls, or coal bins; or where they 
wi II be suhject to excessive corrosion or vibration. 
[NFPA 54:5.7.2.2J 

1208.6.1.2 Extrenne Temperatures. Gas meters 
shall not be located w'here they will be subjected to 
extreme temperatures or sudden extreme changes in 
temperature. Meters shall not be located in areas 
where they are subjected to temperatures beyond 
those recommended by the manufacturer. [N FPA 
54:5.7.2.3] 

1208.6.2 Supports. Gas meters shall be supported or 
connected to rigid piping so as not to exeli a strain on the 
meters. Where tlexible connectors arc used to connect a 
gas meter to downstream piping at mobile homes in mo
bile home parks, the meter shall be supported by a post 
or bracket placed in a firm footing or by other means pro
viding equivalent support. [N FPA 54:5.7.3] 

1208.6.3 Meter Protection. Meters shall be protected 
against overpressure, backpressllre, and vacuum. [NFPA 
54-1 2: 5.7.4 ] 

1208.6.4 ~dentification. Gas piping at multiple meter in
stallations shall be marked by a metal tag or other per
manent means attached by the installing agency, 
designating the building or the part of the building being 
supplied. [NFPA 54:5.7.5J 

1208.7 Gas Pressure Regulators. A line gas pressure regu
Ilator shall be.~ installed :vhere.the g.,~s supply pressure exce~ds 
I that at which the applIance IS deSigned to operate or vanes 

beyond design pressure limits. [NFPA 54-12:5.8.1] 
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1208.7.1 Overpressure Protection. Where the gas sup
ply design pressure in piping systcms located indoors ex
ceeds 2 psi (14 kPa) and line pressure regulators are 
installed [0 reduce the supply pressure to 14 inches water 
column (3.5 kPa) or less, the following shall apply: 

(1) Regulators shall be provided with t:'letory installed 
overpressure protection devices. 

(2) Overpressure protection devices shall limit the pres
sure downstream of the line pressure regulator to 2 
psi (14 kPa) in the event of failure of the line pres
sllre regulator. [NFPA 54-12:5.8.3] 

1208.7.2 Listing. Line gas pressure regulators shall be 
listed in accordance with CSA Z21.80. [NFPA 54:5.8.2] 

1208.7.3 Location. The gas pressure regulator shall be 
accessible for servicing. [NFPA 54:5.8.3] 

1208.7.4 Regulator Protection. Pressure regulators shall 
be protected against physical damage. [N FPA 54:5.8.4J 

1208.7.5 Venting. 

1208.7.5.1 Line Gas Pressure Regulators. Line 
gas pressure regulators shall be installed in accor
dance with the following requirements: 

( I) An independent vent to the exterior of the build
ing, sized in accordance with the rcgulator man
ufacturer's instructions, shall be provided where 
the location of a regulator is such that a ruptured 
diaphragm will cause a hazard. Where more 
than one regulator is at a location, each regula
tor shall have a separate vent to the outdoors, or I 
where approved by the Authority Having Juris
diction, the vent lines shall be permitted to be 
manifolded in accordance with accepted engi
neering practices to minimize backpressure in 
the event of diaphragm failure. Materials for I 
vent piping shall comply with Section 1208.5. 

Exception: A regulator and vent limiting means 
combination listed in accordance with CSA 
Z21.80 shall be permitted to be used without a 
vent to the outdoors. 

(2) The vent shall be designed to prevent the entry 
of water, insects, or other foreign materials that 
will cause blockage. 

(3) The regulator vel:t shall terminat~ .no~ I,ess than I 
3 feet (914 mm) trom a source ot IgllltlOn. I 

(4) At locations where regulators will be sub
merged during t100ds, a special antiflood-type 
breather vent fitting shall be installed, or the 
vent line shall be extended above the height of 
the expected flood waters. 

(5) A regulator shall not be vented to the appliance I 
tlue or exhaust system. [NFPA 54:5.8.5. I] 

1208.7.5.2 Venting of Gas Appliance Pressure 
Regulators. Venting of gas appliance pressure reg
ulators shall be in accordance with the following re
quirements: 

(1) Appliance pressure regulators requiring access I 
to the atmosphere for successful operation shall 
be equipped with vent piping leading outdoors 
or, where the regulator vent is an integral part of 
the appliance, into the combustion chamber ad
jacent to a continuous pilot, unless constructed 
-or equipped with a vent-limiting means to limit 
the escape of gas from the vent opening in the 
event of diaphragm t~lilure. 
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(2) Vent limiting means shall be employed on listed 
appl iance pressure regulators. 

(3) In the case of vents leading outdoors, means 
shall be employed to prevent water from enter
ing this piping and also to prevent blockage of 
vents by insects and foreign matter. 

(4) Under no circumstances shall a regulator be 
vented to the appliance flue or exhaust system. 

(5) In the case of vents entering the combustion 
chamber, the vent shall be located so the escap
ing gas will be readily ignited by the pilot and 
the heat 1 iberated thereby will not adversely af
fect the normal operation of the safety shutoff 
system. The terminus of the vent shall be se
curely held in a fixed position relative to the 
pilot. For manufactured gas, the need for a 
flame arrester in the vent piping shall be deter
mined. 

(6) Vent lines from a gas appliance pressure regu
lator and bleed lines from a diaphragm-type 
valve shall not be connected to a common man
ifold terminating in a combustion chamber. Vent 
lines shall not terminate in positive-pressure
type combustion chambers. [NFPA 54:9.1.19] 

1208.7.5.3 Discharge of Vents. The discharge of 
vents shall be in accordance with the following re
qu i rements: 

(I) The discharge stacks, vents. or outlet parts of 
pressure-reI ieving and pressure-limiting devices 
shall be located so that gas is safely discharged 
into the outdoors. 

(2) Discharge stacks or vents shall be designed to 
prevent the entry of water, insects, or other for
eign material that could cause blockage. The 
discharge stack or vent line shall be not less 
than the same size as the outlet of the pressure
relieving device. [NFPA 54:5.9.7] 

1208.7.6 Bypass Piping. Valved and regulated bypasses 
shalI be permitted to be placed around gas line pressure 
regulators where continuity of service is i rnperative. 
[NFPA 54:5.8.6] 

1208.7.7 Identification. Line pressure regulators at mul
tiple regulator installations shall be marked by a metal 
tag or other permanent means designating the building 
or the part of the building being sLlppl ied. [NFPA 
54:5.8.7J 

1208.8 Hackpressure Protection. Protective devices shall be 
I installed as close to the appliance as practical where the design 

ofthe appliance connected is such that air, oxygen, or standby 
gases are capable of being forced into the gas supply system. 
Gas and air combustion mixers incorporating double di
aphragm "zero" or "atmosphere" governors or regulators shall 
require no further protection unless connected directly to com
pressed air or oxygen at pressures of 5 psi (34 kPa) or more. 
[NFPA 54:5.10.1] 

1208.8.1 Protective Devices. Protective devices shall in
clude, but not be limited to the following: 
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(I) Check valves. 

(2) Three-way valves (of the type that completely closes 
one side before starting to open the other side). 

(3) Reverse now indicators controlling positive shutoff 
valves. 

(4) Normally closed air-actuated positive shut01f pres-
sure regulators. [NFPA 54:5.10.2] 

1208.9 Low-Pressure Protection. A protective device shall 
be installed between the meter and the appliance or eqUiP-I 
ment where the operation of the appliance or equipment is 
such that it is capable of producing a vacuum or a dangerous 
reduction in gas pressure at the meter. Such protective devices I 
include, but are not I imitcd to, mechanical, diaphragm-oper
ated, or electrically operated low-pressure shutoff valves. 
[NFPA 54-12:5.11] 

1208.10 Shutoff Valves. Shutoff valves shall be approved 
and shall be selected giving consideration to pressure drop. 
service involved. emergency LIse, and reliability of operation. 
Shutoff valves of size 1 inch (25 111m) National Pipe Thread 
and smaller shall be listed. [NFPA 54:5.12] 

1208.11 Expansion ared Flexibility. Piping systems shall be 
designed to prevent failure h'om thermal cxpansion or con
traction. [NFPA 54-12:5.14.1] 

1208. H.l Special Local CondHtions. Where local con
ditions include earthquake, tornado, unstable ground. or 
nood hazards, special consideration shall be given to in
creased strength and 1lexibility of piping supports and 
connections. [NFPA 54:5.14.2] 

1209.0 Excess !Flow Valve. 

1209.1 Genera]. Where automatic excess now valves are in-I 
stalled, they shall be listed, sized, and installed in accordance 
with the manufacturer's installation instructions. rN FPA ~ 
54:5.13] 

1210.0 Gas Piping Installation. 

1210.1 Piping Underground. Underground gas piping shall 
be installed with approved clearance from other underground I 
structures to avoid contact therewith, to allow maintenance, 
and to protect against damage from proximity to other struc
tures. In addition, underground plastic piping shall be in
stalled with approved clearance or shall be insulated from I 
sOllrces of heat so as to prevent the heat from impairing the 
serviceability of the pipe. [NFPA 54:7.1.1] 

1210.1.1 Cover Requirements. Underground piping sys
tems shall be installed with a cover not less than 181 
inches (457 mm). Where external damage to the pipe is I 
not likely to result, the cover shall be not less than 12 
inches (305 mm). Where a cover not [css than 12 inches I 
(305 mm) cannot be provided, the pipe shall be installed 
in conduit or bridged (shielded). [NFPA 54:7.1.2.1] 

1210.1.2 Trenches. The trench shall be graded so that 
the pipe has a finn, substantially continuolls bearing on 
the bottom of the trench. [NFPA 54:7.1.2.2] 

1210.1.2.1 Backfilling. Where flooding of the 
trench is done to consolidate the backfill, care shall 
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be exercised to see that the pipe is not floated from 
its firm on the trench bottom. [NFPA 
54:7.1 

1210.1.3 Protection Corrosion. Gas piping in 
contact with earth or other material that is capable of cor
roding the piping shall be protected corrosion in 
an approved manner. Where dissimilar metals are joined 
underground, an insulating coupling or shall be 
used. Piping shall not be laid in contact with cinders. Un
coated threaded or socket-welded joints shall not be used 
in piping in contact with soil or where internal or exter
nal crevice corrosion is known to occur. [NFPA 54:7.1.3] 

1210.1.4 Protection Freezing. \Vhere the for
mation of hydrates or ice is known to occur, piping shall 
be protected 54:7.1.4] 

1210.1.5 
ground piping installed the outer foundation or 
basement wall of a bui Iding shall be encased in a pro
tective sleeve or protected by an approved device or 
mcthod. The space between the gas piping and the sleeve 
and betwecn the sleeve and the wall shall be sealed to 
prevent entry of gas and water. [NFPA 54-12:7.l 

1210.1.6 Piping Underground Beneath 
Where gas piping is installed underground beneath build-

the piping shall be either: 

(I) Encased in an approved conduit designed to with
stand the imposed loads and installed in accordance 
with Section 1210.1.6.1 or Section] 210. j .6.2. 

(2) A piping or encasement system listed for installation 
beneath buildings. [NFPA54-12:7.1.6] 

1210.1.6.1 Conduit with One End Terminating 
Outdoors. The conduit shall extend into a normally 
usable and accessible portion of the building and, at 
the point where the conduit terminates in the build
ing, the space between the conduit and the gas pip
ing shall be sealed to prevent the possible entrance 
of a gas leakage. Where the end sealing is of a type 
that will retain the full pressure of the pipe, the con
duit shall be designed t()r the same pressure as the 
pipe. The conduit shall extend not less than 4 inches 
(102 111m) outside the building, be vented outdoors 
above finished ground and be installed so as to 
prevent the entrance of water and insects. [NFPA 
54:7.1.6.1 ] 

I2UL 1.6.2 Conduit with Both Ends Terminating 
Indoors. Wherc the conduit originates and termi
nates within the same building, the conduit shall 
originate and terminate in an accessible portion of 
the building and shall not be sealed. [NFPA 
54:7.1.6.2J 

1210.1.7 Plastic Piping. Plastic piping shall be installed 
outdoors, underground only. 

(I) Plastic piping shall be permitted to terminate above
where an anode less riser is used. 

(2) Plastic piping shall be permitted to terminate with a 
wall head adapter aboveground in buildings, in
cluding basements, where the plastic IS In

serted in a piping material permitted for lise in 
buildings. [NFPA 54-12:7.1.7.1] 

1210.1.7.1 Connections Beh'veen :YletaHic and 
Plastic Piping. Connections made between metal
lic and plastic piping shall be made with fittings that 
are in accordance with one of the following: 

(1) ASTM D 2513 

ASTM F 1973 

ASTM F 2509 [NFPA 54:7.1 

1210.1.7.2 Tracer \Vire. An electrically continuous 
corrosion-resistant tracer wire less than AWG 
14) or tape shall be buried with the plastic pipe to 
facilitate locating. One end shall be brought above
ground at a building wall or riser. 54:7.1.7.3] 

1210.2 Installation of Piping. Piping instaHed aboveground 
shall be securely supported and located where it will be pro
tected from physical damage. Where passing through an ex
terior wall, the piping shall be protected against corrosion by 

or wrapping with an inert material approved for such 
applications. The piping shall be sealed around its circumfer
ence at the point of the exterior penetration to prevent the 
entry of water, insects, and rodents. Where piping is encased 
in a protective pipe the annular spaces between the 
gas piping and the sleeve and between the sleeve and the wall I 
opening shall be sealed. [NFPA 54-12:7.2.1 J I 

1210.2.1 Structure. The installation of gas pip
ing shall not cause structural stresses within building 
components to exceed allowable design limits. Approval 
shall be obtained before beams or joists are cut or 
notched. [NFPA 54:7.2.2] 

Permission shall be obtained from the Authority 
Having Jurisdiction. 

1210.2.2 Gas Piping to be Sloped. Piping for other than 
dry gas conditions shall be sloped not less than '/4 inch in 
15 feet (1.4 mm/m) to prevent traps. [NFPA 

1210.2.2.1 Locations. Gas piping shall be 
permitted to be installed in accessiblc spaces be
tween a fixed ceiling and a dropped ceiling, whether 
or not such spaces are used as a plenum. Valves shall 
not be located in such spaces. 

Exception: Appliance shutoff valves required by 
this code shall be permitted to be installed in acces-
sible spaces containing vented appliances. I 

1210.2.3 Prohibited Locations. Gas piping inside a build
ing shall not be installed in or through a clothes chute, 
chimney or gas vent, dumbwaiter, elevator shaft, or air 
duct, other than combustion air ducts. [NFPA 

Ducts llsed to provide ventilation air in ac
cordance with Section 506.0 or to above-ceiling spaces in 
accordance with Section 1210.2.2.1. 
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1210.2.4 Hangers, Supports, and Anchors. Piping shall 
be supported with metal pipe hooks, metal pipe straps, 
metal bands, metal brackets, metal hangers, or building 
structural components; approved for the size of piping; of 
adequate strength and quality; and located at intervals so 
as to prevent or damp out excessive vibration. Piping 
shall be anchored to prevent undue strains on connected 
appliances and equipment and shall not be supported by 
other piping. Pipe hangers and supports shall comply 
with the requirements ofMSS SP-58. [NFPA54:7.2.6.1 J 

1210.2.4.1 Spacing. Spacing of supports in gas pip-
installations shall not exceed the distance shown 

in Table 1210.2.4.1. Spacing of supports for CSST 
shall be in accordance with the CSST manufac
turer's instructions. [NFPA 54:7.2.6.2] 

STEEL PIPE, 
NOMINAL SIZE 

OF PIPE 

TABLE 1210.2.4.1 
SUPPORT OF PIPING 

[NFPA 54: TABLE 7.2.6.2] 

SPACING OF 
SUPPORTS 

(feet) 

6 

For S! units: 1 inch 25 111m. I foot = 

SPACING OF 
SUPPORTS 

(feet) 

Every 
level 

1210.2.4,2 Expansion and Contraction. Supports, 
hangers, and anchors shall be installed so as not to 
interfere with the frce expansion and contraction of 
the piping between anchors. Parts of the supporting 
system shall be designed and installed so they are 
not disengaged by movement of the suppo11ed pip
ing. [NFPA 54:7.2.6.3] 

1210.2.5 Removal of Piping. Where piping containing 
gas is to be removed, the line shall be first disconnected 
from sources of gas and then thorough Iy purged with aie 
water, or inert gas before cutting or welding is done. 
[NFPA 54-12:7.2.6] 

1210.3 Concca]cd Piping in Gas piping in con
cealed locations shall be installed in accordance with this sec
tion. [NFPA 54:7.3.1] 

1210.3.1 Connections. \Vhcre gas piping is to be con
cealed, connections shall be of the following type: 

(1) Pipe fittings such as elbows, tees, couplings, and 
right/left nipple/couplings. 

(2) Joining tubing by brazing (see Section 1208.5.8.2). 
[NFPA 54:7.3.2(2)] 

(3) Fittings listed for use in concealed spaces or that 
have been demonstrated to sustain, without leakage, 
forces due to temperature expansion or contraction. 
vibration, or fatigue based on their geographic loca
tion, application, or operation. [NFPA 54:7.3.2(3)] 
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(4) Where necessary to insert fittings in gas pipe that 
has been installed in a concealed location, the pipe 
shall be reconnected welding, flanges, or the use 
of a right/left nipple/coupling. I 

1210.3.2 Piping in Partitions. Concea led gas piping 
shall not be located in solid partitions. [NFPA 54:7.3.3] 

1210.3.3 Tubing in Pa.'titions. This provision shall not 
apply to tubing that pierces walls, floors, or partitions. 
Tubing installed vertically and horizontally inside hol
low walls or partitions without protection along its Cll

tire concealed length shall be in accordance with the I 
following requirements: 

(1) A steel striker barrier not less than 0.0508 of an inch 
(1.3 mm) thick, or equivalent, shall be installed be
tween the tubing and the finished wall and extend 
not less than 4 inches (102 111m) beyond concealed 
penet. rations of plates, firestops, wall studs, and sim-I 
ilar construction features. I 
The tubing shall be instal led in runs and shall 
not be rigidly secured. [NFPA 54:7.3.4] 

1210.3.4 Piping in Floors. In industrial occupancies, gas 
piping in solid floors such as concrete shall be laid in 
channels in the floor and covered to permit access to the 
piping with minimum damage to the building. Whcre 
piping in f100r channels is exposed to excessive moisture 
or corrosive substances, the piping shall be protected in 
an approved manner. [N FPA 54:7.3.5.1 J 

In other than industrial occupancies and 
where approved by the Authority I-laving Jurisdiction, 
gas piping embedded in concrete tloor slabs constructed 
with portland cement shall be surrounded with not less 
than I inches (38 111m) of concrete and shall not be in 
physical contact with other mctallie structures such as re
inforcing rods or electrically neutral conductors. Piping, 
fittings, and risers shall be protected against corrosion in 
accordance with Section 1208.5.6. Piping shall not be 
embedded in concrete slabs containing quick-set addi
tives or cinder aggregate. [NFPA 54:7.3.5.2] 

1210.4 Piping in Vertical Chases. \Vhere gas piping ex
ceeding 5 psi (34 kPa) is located within vertical chases in ac
cordance with Section 1210.5(2), the requircments of Section 
1210.4.1 through Section 1210.4.3 shall apply. [NFPA 

1210.4.1 Pressure Reduction. Where pressure reduction I 
is required in branch connections in accordance with 
Section 1210.5, such reduction shall take place either in
side the chase or immediately adjacent to the outside wall 
of the chase. Regulator venting and downstream over
pressure protection shall comply with Section 1208.7. ] 
and Section 1208.7.5. The regulator shall be accessible 
for service and repair, and vented in accordance with one 
of the following: 

(I) Wherc the fuel gas is I ighter than air, regulators 
equipped with a vent limiting means shall be per
mitted to be vented into the chase. Regulators not 
equipped with a vent limiting means shall be per
mitted to be vented either directly to the outdoors or 
to a point within the top I foot (305 111m) of the 
chase. 
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(2) Where the fuel gas is heavier than air, the regulator 
vent shall be vented directly to the outdoors. [NFPA 
54:7.4.1] 

12 B 0.4.2 Construction. Chase construction shall com
ply with local building codes with respect to fire resist
ance and protection of horizontal and vertical openings. 
[NFPA 54:7.4.2] 

1210.4.3 Ventilation. A chase shall be ventilated to the 
outdoors and at the top. The openings shall have a mini
mum t1-ce area [in square inches (m2)] equal to the prod
uct of one-half of the maximum pressure in the piping 
[in psi (kPa)] times the largest nominal diameter of that 
piping [in inches (111m)], or the cross-sectional area of 
the chase, whichever is smaller. \Vhere more than one 
fuel gas piping system is present, the free area for each 
system shal I be calculated and the largest area used. 
[NFPA 54:7.4.3] 

1210.5 IVhlximum Pressure. The maxi-
mum design operating pressure for piping systems located in
side buildings shall not exceed 5 psi kPa) unless one or 
more of the follO\ving conditions are met: 

( I) The piping system is wclded. 

(2) The piping is located in a ventilated chase or otherwise en
closed fiJI" protection against accidental gas accumulation. 

(3) The piping is located inside buildings or separate areas of 
buildings used exclusively for one of the follO\ving: 

(a) Industrial processing or heating 

(b) Research 

(c) Warehousing 

(d) Boiler or mechanical equipment rooms 

(4) The piping is a temporary installation for buildings under 
construction. 

(5) The piping serves appliances or equiprnent used for 
cultural purposes. 

(6) The piping system is an LP-Gas piping system with a de-
operating pressure exceeding 20 (138 kPa) and 

in accordance with NFPA 58. LP-Gas systems designed 
to opcrate below -5°F 1 or with butane or a 
propane-butane mix shall be designed to either accom
modate liquid LP-Gas or to prevent LP-Gas vapor from 
condensing back into liquid. [NFPA 54:5.5J 

1210.5.1 Petroleum Gas Systems. The max
imum operating pressure ofLP-Gas piping systems shall 
be: 

( I) 111 accordance \\iith Section 1210.4.1. 

(2) In accordance with NFPA 58, where the pressure ex-
ceeds 20 (138 kPa). 

(3) Designed to either accommodate liquid LP-Gas or 
prevent LP-Gas vapor from condensing back into a 
liquid in buildings having systems designed to op
erate below -SoF or with butane or a 
propane-butane mix. 

1210.6 AOIlmance Protection. The maximum 
operating pressure for piping systems appliances de-
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signed to operate at 14 inches water column (3.5 kPa) inlet 
pressure or less shall be 2 pounds-force per square inch gauge 
(psig) kPa) unless an over-pressure protection device de
signed to limit pressure at the appliance to 2 psig (14 kPa) upon 
failure of the line gas pressure regulator is installed. 

1210.7 Gas Turns. Changes in direction of gas pipe 
shall be made by the use of fittings, factory bends, or field I 
bends. [NFPA 54:7.5J 

1210.7.1 \1etallicMetallic pipe bends shall com
ply with the following: 

(1) Bends shall be made with bending equipment and 
procedures intended for that purpose. 

(2) Bends shall be smooth and free from buckling, 
cracks, or other evidence of mechanical damage. 

(3) The longitudinal weld of the pipe shall be near the 
neutral axis of the bend. 

(4) The pipe shall not be bent through an arc of more 
than 90 degrees (1.57 

(5) The inside radius of a bend shal1 be not less than six 
times the outside diameter of the pipe. [N FPA 
54:7.S.1J 

1210.7.2 Plastic Plastic pipe bends shall comply 
with the following: 

( I) The pipe shall not be damaged, and the internal di
ameter of the pipe shalll10t be effectively reduced. 

(2) Joints shall not be located in pipe bends. 

(3) The radius of the inner curve of sLlch bends shall be 
not less than 25 times the inside diameter of the pipe. 

(4) Where the piping manufacturer specifies the use of 
special bending equipment or procedures, such 
equipment or procedures shall be used. [NFPA 

12 0.7.3 Elbows. Factory-made welding dbows or 
transverse segments cut therefrom shall have an arc 
length measured along the crotch of not less than 1 inch 
(25.4 mill) for pipe sizes inches (50 111m) and larger. 
[NFPA 54:7.5.3] 

1210.8 Dr'ips and Sedjment 

1210.8.1 Provide Where Necessary. For other 
than dry gas conditions, a drip shall be provided at a 
point .in the line of pipe where condensate is capable of 
collecting. Where required by the Authority Having Ju
risdiction or the serving gas supplier. a drip shall also be 
provided at the outlet of the meter. This drip shall be so 
installed as to constitute a trap wherein an accumulation 
of condensate will shut off the flow of gas before it will 
run back into the meter. 54:7.6.1] 

1210.8.2 Location of Drips. Drips shall be installed in 
such locations that they will be readily accessible to per
mit cleaning or emptying. A drip shall not be located 
where the condensate is Jikely to freeze. 54:7.6.2] 

1210.8.3 Sediment The installation of sediment 
traps shall comply with Section 1211.8. [NFPA 54-
12:7.6.3] 

2013 CALIFORNIA PLUMBING CODE 



1
1210.9 Outlets. Outlets shall be. located and installed in ac
cOl'dance with the following requirements: 

(J) The outlet fittings or piping shall be securely fastened in 
place. 

Outlets shall not be located behind doors. 

(3) Outlets shall be located far enough from noors, walls, 
patios, slabs, and ceilings to permit the use of wrenches 
without straining, bending, or damaging the piping. 

The unthreaded portion of gas piping outlets shall extend 
not less than I inch (25.4 mm) through finished ceilings 
or indoor or outdoor walls. 

(5) The unthreaded pOliion piping outlets shall extend 
not less tha112 inches (51 mm) above the surface oflloors 
or outdoor patios or slabs. 

(6) The provisions of Section 1210.9(4) and Section 
1210.9(5) shall not apply to listed quick-disconnect de
vices of the flush-mounted type or listed gas convenience 
outlets. Such devices shall be installed in accordance 
with the manufacturer's installation instructions. [NFPA 
54:7.7.IJ 

1210.9.1 Outlets. Each outlet, including a valve, 
shall be closed with a threaded plug or cap im
mediately after installation and shall be left closed until 
the appliance is connected thereto. Where an appliance is 
disconnected from an outlet, and the outlet is not to be 
used immediately, it shall be closed gastight. 

Exceptions: 

(I) Laboratory equipment installed in accordance with 
Section 1211.3.1 shall be permitted. 

(2) The use of a listed quick-disconnect device with in
tegral shutoff or listed gas convenience outlet shall 
be permitted. [NFPA 54:7.7.2.1J 

1210.9.1.1 Appliance Shutoff Valves. Appliance 
shutoff valves installed in fireplaces shall be re
moved and the piping capped gastight where the 
fireplace is used for solid-fuel burning. [NFPA 
54:7.7.2.2J 

1210.10 Branch Pipe Connection. Where a branch outlet is 
placed on a main supply line before it is known what size pipe 
will be connected to it, the outlet shall be of the same size as 
the line that supplies it. [NFPA 54:7.8] 

11210.11 Manual Gas Shutoff Valves. An accessible gas 
shutoff valve shall be provided upstream of each gas pressure 
regulator. Where two gas pressure regulators are installed in 
series in a single gas line, a manual valve shall not be required 
at the second regulator. [NFPA 54:7.9.1] 

1210.11.1 Valves Controlling l\lultiple Systems. Main 
gas shutoff valves controlling several gas piping systems 
shall be readily accessible for operation and installed so 
as to be protected from physical damage. They shall be 
marked with a metal tag or othcr permanent means at
tached by the installing agency so that the gas piping sys
tems supplied through them are readily identified. [NFPA 
54:7.9.2.1 J 
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1210. t L 1.1 Shutoff Valves for ~1 ultiple House 
Lines. In multiple-tenant buildings supplied through 
a master meter, or through one service regulator 
where a meter is not provided, or where meters or 
service regulators are not readily accessibl.e from the 
equipment location, an individual shutofT valve for 
each apartment or tenant line shall be provided at a 
convenient point of general accessibility. In a com
mon system serving a number of individual build
ings, shutoff valves shall be installed at each 
building. [NFPA 54:7.9.2.2J 

1210.11.2 Emergency Shutoff Valves. An exterior shut
otT valve to permit turning off the gas supply to each 
building in an emergency shall be provided. The emer
gency shutoff valves shall be plainly marked as such and 
their locations posted as required by the Authority Hav
ing Jurisdiction. [NFPA 54:7.9.2.3] 

1210. H.3 Shutoff Valve for Laboratories. Each labora
tory space containing two or more gas outlets installed on 
tables, benches, or in hoods in educational, research, com
mercial and industrial occupancies shall have a single 
shutotTvalve through which such gas outlets are supplied. 
The shutoff valve shall be accessible and shall be located 
within the laboratory or located adjacent to the laboratory's 
egress door and shall be identified. [NFPA 54:7.9.2.4J 

1210.12 Prohibited Devices. No device shall bc placed inside 
the gas piping or fittings that will reduce the cross-sectional 
area or otherwise obstruct the free tlow of gas, except where 
an allowance in the piping systcm design has been made for 
such a device and where approved by the Authority Having 
Jurisdiction. [NFPA 54:7.1 OJ 

1210.13 Systems Containing Gas-Air Mixtures Outside 
the Flammable Range. Where gas-air mixing machines are 
employed to produce mixtures above or below the flammable 
range, they shall be provided with SlOpS to prevent adjustment 
of the mixture to within or approaching the flammable range. 
[NFPA 54:7.1lJ 

1210.14 Systems Containing Flammable Gas-Air Mix
tures. Systems containing flammable gas-air mixtures shall 
be in accordance with NFPA 54. 

1210.15 Electrical Bonding and Grounding. 

1210.1 5.1 Pipe and Tubing other than CSST. Each 
aboveground portion of a gas piping system other than 
CSST that is likely to become energized shall be electri
cally continuous and bonded to an etlective ground-fault 
current path. Gas piping, other than CSST, shall be con
sidered to be bonded where it is connected to appliances 
that are connected to the appliance grounding conductor 
of the circuit supplying that appliance. [NFPA 54:7.13.1 J 

1210.15.2 Bonding ofCSST Gas Piping. CSST gas pip-
systems shall be bonded to the electrical service 

grounding electrode system. The bonding jumper shall I 
connect to a metallic pipe or fitting between the point of 
delivery and the first downstream CSST fitting. The 
bonding jumper shall be not smaller than 6 AWG copper 
wire or equivalent. Gas piping systems that contain one 
or more segments of CSST shall be bonded in accor
dance with this section. [NFPA 54-12:7.13.2J 
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1210.] 5.3 Grounding Conductor or Electrode. Gas 
piping shall not be used as a grounding conductor or elec
trode. [NFPA 54-12:7.13.3] 

1210.15.4 Lightning Protection System. Where a light
ning protection system is installed, the bonding of the 
gas piping system shall be in accordance with NFPA 780. 
[NFPA 54:7.1 

1210.16 Electrical Circuits. Electrical circuits shall not uti
lize gas piping or components as conductors. 

Exception: Low-voltage (50Y or Jess) control circuits, igni
tion circuits, and clectronic flame detection device circuits 
shall be permitted to make usc of piping or components as a 
part of an electric circuit. [NFPA 54:7.]4J 

] 21 0.17 Electrical Connections. Electrical connections be
tween wiring and electrically operated control devices in a 
piping system shall comply with the requirements of Cali-
fornia Electrical Code. 

1210.17.1 Safety Control. An essential safety control 
depending on clectric current as the operating medium 
shall be ofa type that \vill shut off (fail safe) the flow of 
gas in the event of current failure. [NFPA 54:7.15.2] 

1210. /8 Earthquake-Actuated Gas Shutoff Valves. Earth
quake-actuated gas shutofrvalves, the State Archi
tect as conforming to Caliji)rnia Referenced Standards Code 
(CRSC), Standard 12-12-1. shall provided for buildings 
when such installation is l~v local ordinance. Earth

shufofj'valves lvhich have not been certified 
the Stale Architect shall be prohibited in buildings open to 

the public under mandatoty installation by local ordinance. 

An earthquake-actuated gas shutoff valve is a valve for 
installation in a gas piping ,\y,)'tem and designed to automat
ica/~J' shut oj!the gw·; at the location o(the valve in the event 
ola seismic dishlrbance, 

121 J.O Appliance Connections to Building Piping. 

11211.1 Connecting Gas Appliances. Appliances shall be 
connected to the building piping in accordance with Section 
1211.5 through Section J 2 J 1.7 by one of the following [NFPA 
54:9,6.1 ]: 

(1) Rigid metallic pipe and fittings. [NFPA 54:9.6.1( I)] 

(2) Semirigid metallic tubing and metallic fittings. Alu
minulll alloy tubing shall not be used in exterior loca
tions. [NFPA 54:9.6.1 (2)] 

A listed connector installed in accordance with eSA 
Z21.24. The connector shall be installed in accordance 
with the manufacturer's installation instructions and shall 
be in the same room as the appliance. One connector 
shall be installed for each appliance. [NFPA 54:9.6.1(3)] 

(4) eSST where installed in accordance with the manu faG
turer's installation instructions. [NFPA 54:9.6.1 (5)] 

(5) Listed nonmetallic gas hose connectors installed in ac
cordance with Section 1211.3, [NFPA 54:9.6. 
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Commercial cooking appliances that arc moved for 
cleaning and sanitation purposes shall be installed in ac
cOl'dance with the connector manufacturer's installation 
instructions using a listed appliance connector in accor-

dance with eSA Z21.69. The commercial cooking ap
pliance connector installation shall be configured in ac
cordance with the manufacturer's installation 
instructions. [NFPA 54:9.6.1.1 J 

(7) Movement of appliances with casters shall be limited by 
a restraining device installed in accordance with the con
nector and appliance manufacturer's installation instruc
tions. [NFPA 54:9.6.1 

(8) In Section 1211.1 (2), Scction 1211.1 (3), and Section I 
1211.1(5), the connector or tubing shall be installed so 
as to be protected against physical and thellnal uu., "",,,,,v. 

Aluminum alloy tubing and connectors shall be coated 
to protect against extemal COlTosion \vhere they are in 
contact with masonry, plaster, insulation, or are subject to 
repeated by such liquids as water (except rain
water), detergents, or sewage. [NFPA 54:9.6. J 

1211.2 Suspended Low-Intensity Infrared Tube Heaters. 
Suspended low-intensity infrared tube heaters shall be con
nected to the building piping system with a connector listed 
for the application in accordance with eSA Z21.24 and the I 
following requirements: 

(I) The connector shall be installed in accordance with the 
tube heater installation instructions, and shall be in the 
same room as the appliance. 

(2) One connector shall be used per appliance. [NFPA 
54:9.6.1 

1211.3 Use of Nonmetallic Gas Hose Connectors. Listed 
nonmetallic gas hose connectors shal1 be installed in accor
dance with the manufacturer's installation instructions and in 
accordance with Section 1211.3.1 and Section 1211.3.2. 
[NFPA 54:9.6.2] 

1211.3.1 Indoor. Indoor gas hose connectors shall be 
used to connect laboratory, shop, and ironing equipment 
requiring mobility during operation. An appliance shut-I 
off valve shall be installed where the connector is at
tached to the building piping. The connector shall be of 
minimum length and shall not exceed 6 feet (1829 mm). 
The connector shall not be concealed and shall not ex
tend from one room to another or pass through wall par
titions, ceilings, or floors. [NFPA 54:9.6.2(1)] 

1211.3.2 Outdoor. Where outdoor gas hose connectors 
are used to connect portable outdoor appliances, the con
nector shall be listed in accordance with eSA Z21.S4. 
An appliance shutoff valve, a listed quick-disconnect de
vice, or a I istcd gas convenience outlet shall be installed 
where the connector is attached to the supply piping and 
in such a manner to prevent the accumulation of water 
or foreign matter. This connection shall be made only in 
the outdoor area where the appliance is to be used. 
[NFPA 54-12:9.6.2(2)] 

The connector length shall not exceed 15 feet (4572 
mm). 

1211.4 Connection of Portable and Mobile Industrial Gas 
Appliances. 

1211.4.1 Flexible Hose. Where portable industrial ap-I 
pliances, or appliances requiring mobility or subject to 
vibration, are connected to the building gas piping sys-
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tem by tbe use of a flexible the hose shall be ap
proved and safe for the conditions under which it is used. 
[NFPA 54:9.6.3.]] 

1211.4.2 SwiYcl Joints or Couplings.\Vhere industrial 
appliances requiring mobility are connected to the rigid 
piping by the lise of swivel joints or couplings, the swivel 
joints or couplings shall be approved for the service re
quired, and only the minimum number required shall be 
installed. [NFPA 54:9.6.3.2] 

1211.4.3 'Metal Flexible Connectors. \Vhere industrial 
appliances subject to vibration are eonnected to the build
ing plp1l1g by the use of metal flexible connec
tors, the connectors shall be approved for the service 
required. [NFPA 54:9.6.3.3] 

1211.4.4 Flexible Connectors. Where flexible connec
tions are used, they shall bc of the minimum practical 

and shall not extend from one room to anothcr or 
pass through walls, partitions, ceilings, or floors. Flexi
ble connections shall not be lIsed in a concealed location. 

shall be protected against physical or thermal dam
age and shall be provided with gas shutotfvalves in read
ily accessible locations in rigid piping upstream from the 
flexible connections. 54:9.6.3.4] 

1211.5 Appliance Shutoff Valyes and Connections. Appli
ances connected to a piping system shall have an accessible, 
approved manual shutoff valve with a nOlldisplaceable valve 
member, or a listed gas convenience outlet installed within 6 
feet (1829 mm) of the appliance it serves. Where a connector 
is used, the valve shall be installed upstream of the connector. 
A union or flanged connection shall be provided downstream 
from this valve to permit removal of controls. Shutoff valves 
serving decorative gas appliances shall be permitted to be in
stalled in fireplaces where listed for slIch lIse. [NFPA 54:9.6.4] 

(I) Shutoffvalves shall be permitted to be located 
inside or under an appliance where sLlch appliance is re
moved without removal of the shutoff valve. 

(2) Shutoff valves shall be pell11itted to be accessibly located 
inside wall heaters and wall furnaces listed for recessed 
installation where necessary maintenance is performed 
without removal of the shutoff valve. 

1211.6 Devices. Quick-disconnect devices 
used to connect appliances to the building piping shall be 
listed. Where installed indoors, an approved manual shutoff 
valve with a non-displaceable valve member shall be installed 
upstream of the quick-disconnect device. [NFPA 54:9.6.5] 

1211.7 Gas Convenience Outlets. Appliances shall be per
mitted to be connected to the bui Iding by means of a 
listed gas cOllvenience outlet, in conjunction with a listed ap
pliance connector, installed in accordance with the manufac
turer's installation instructions. 

Gas convenience outlets shall be listed in accordance 
with CSA Z21.90 and installed in accordance with the man-
ufacturer's installation instructions. 54:9.6.6] 

1211.8 Sediment Trap. Vvhere a sediment trap is not incor
I porated as a part of the appliance, a sediment trap shall be in

stalled downstream of the appl iance shutoff valve as close to 
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the inlet of the appliance as practical at the time of appliance 
installation. The sediment trap sh,dl be either a tee fitting with 
a capped nipple in the bottom outlet, as illustrated in 
1211.8, or other device recognized as an effective sediment 
trap. Illuminating appliances, ranges, clothes dryers, decora
tive appliances for installation in vented fireplaces, gas fire- ~ 

and outdoor grills shall not be required to be so 
[NFPA 54:9.6.7] 

~ Tee fitting 

For Sl units: 1 inch 111m 

FIGURE 1211.8 
METHOD OF INSTALLING A 

TEE FITTING SEDIMENT TRAP 
[NFPA 54: FIGURE 9.6.7] 

1211.9 of Piping. Piping shall be installed in a 
manner not to interfere with inspection, maintenance, or serv
icing of the appliance. [NFPA 54:9.6.8] 

] 212.0 Liquefied Petroleum Gas Facilities and 

1212.1 General. Liquefied petroleum gas facilities shall com
ply with NFPA 58. 

213.0 Pressure and 1 nspection. 

i213JPiping Installations. Prior to acceptance and initial 
operation, piping installations shall be visually inspected and 
pressure-tested to determine that the materials, design, l~.\bri
cation, and installation practices are in accordance with the re-
quirements of th i s code. [N F PA 54- I I . I . I ] 

1213.1 J Inspection Inspection shall con-
sist of visual examination during or after manufacture, fab-

assembly, or pressure tests. [NFPA 54-I I.] .2] 

1213.1.2 Repairs and Additions. Where repairs or ad-
ditions are made the pressure tcst, the affected 
piping shall be tested. repairs and additions are 
not required to be pressure-tested provided that the "vork 
is inspected and connections are tested with a noncorro
sive leak-detecting fluid or other leak-deteeting methods 
approved by the Authority I-laving Jurisdiction. [NFPA 
54:8.1.1 

1213.1.3 New Branches. Where new branches are in
stalled from the point of delivery to new appliances, the 

213 



FUEL GAS PIPING 

newly installed branches shall be required to be pressure-
tested. Connections between the new and the ex-

shall be tested with noncorrosive 
Huid or approved leak-detecting methods. 

54:8.1.IA] 

1213.1.4 A piping system shall be tested 
as a complete unit or in sections. Under no circumstances 
shall a valve in a line be lIsed as a bulkhead bctween gas 
in one section of the system and test medium in an 
adjacent sectiol1, unless two valves arc installed in series 
with a valved IIteiltalc" located between these valves. A 
valve shall not be subjected to the test pressure unless it 
is determined that the including the valve-closing 
mechanislll, is designed to safely withstand the pressure. 

54:8.1.1.5J 

I<'CQullat4lrs and Valves. and valve 
assembl ies t1tbricatcd independently of the piping sys
tem in which they are to be installed shall be pemlitted to 
be tested with inert gas or air at the time of fabrication. 
[NFPA 54:8.1.1.6] 

1213J.6 Test Medium. The test medium shall be air, ni
trogen, carbon dioxide, or an inert gas. OXYGEN 
SHALL NEVER BE [NFPA 54:8.1.2J 

] 213.2 Test !J' ... ,~ ..... , ..... h..-.,,,,. 

214 

1213.2.1 Pipe Joints. including welds, shall 
be left exposed t(X examination during the test. 

Covered or concealed pipe end joints that 
have been previously tcstcd in accordance with this code. 

54:8.1.3.1 ] 

",111\':'.""",.", ,Joints. shall be 
with temporary restraints, where 

the additional thrust load under test. 

1213.2.3 Appliances and 
equipment that arc not to be included in the test shall be 
either disconnected ti·om the piping or isolated by blanks, 
blind l'langes, or caps. Flangedjoints at which blinds are 
inserted to blank offother equipment during the test shall 
not be required to be tested. 54:8.1.3.3] 

1213.2.4 for P.'essures. 
Where the piping system is connected to appliances, 
equipment, or equipment components for op

pressures of less than the test pressure, such ap
equipment, or equipment components shall be 

isolated from the piping system by them 
and the outiets. [NFPA 54:8.1.3.4] 

12 13.2.5 UC~~ie:Bled for to or more 
ating Pressures. Where the piping system is connected 
to appliances or designed for operating pres-
sures equal to or than the test pressurc, such ap-
pliances and equipment shall be isolated from the piping 
system by closing the individual appliance or equipment 
shutoff valve( s). 54:8. I 

1213.2.6 Testing of piping 
formed in a manncr that protects the 
and the public during the test. 

shull be per
of employees 

54-12:8.1 

This inspection shall include an 
CO~, or pressure test, at which time the gas 
shall stand a pressure of not Jess than 10 psi (69 kPa) gauge 
pressure. Test pressures shall be held for a length of time sat
isfactory to the Jurisdiction, but in no case 
less than 15 minutes vvith no perceptible drop in pressure. For 
welded piping, and for piping gas at pressures in ex
cess of 14 inches water column prcssure the test 
pressure shall be not Jess than 60 (41 
continued for a length of time to the Authority 

Jurisdiction, but in no case for less than 30 minutes. 
These tests shall be made using or pressure 
and shall be made in the presence of the Authority Ju-
risdiction. apparatus for conducting tcsts shall be 
furnished by the permit holder. Test gauges used in conduct
ing tests shall be in accordance vvith Section 318.0. 

1213.4 Detection and Defects, The piping system 
shall withstand the test pressure specified without 
evidence of or other defects. Reduction of test pres
sures as indicated by pressure gauges shall be deemed to in
dicate the presence of a leak unless such reduction is readily 
attributed to some other cause. 54:8.1.5. I] 

shall be located 
means of an approved gas a noncorrosive 

leak detection fluid. or other leak detection 
methods. Matches, candles, open or other meth-
ods that provide a source of ignition shall not be used. 

54:8.1 

or other de-

Test. Leak checks lIsing fuel gas 
shall be permitted in piping systems that have been pressure
tested in accordance with Section I 13.0. [NFPA 54:8.2.1] 

1213.5.1 Gas the process of turn-
gas on into a system of new gas piping, the entire sys

tem shall be inspected to determine that there are no open 
or ends and that valves at unused outlets are 

closed and or capped. [N FPA 

Check. Immediately after the gas is 
turned on into a new system or into a that has 
been restored after an interruption the 

shall be checked for leakage. Where leak-
111\.lll'-"(U"'.,I. the gas supply shall be shut off until the 

necessary have been made. [NFPA 54:8.2.3] 

1213.5.3 and in Oper-I 
ation. Appliances and equipment shall not be placed in I 
operation until aftcr the system has been checked 
in accordance v,'ith Section I 
appliance are checked for I,-"UI"U;C:v. 

dance with Section 1213.6. 

12 13.6 The of piping shall 
be in accordance with Section ]213.6.1 through Section 
1213.6.3. 54-]2:8.3] 

2013 CAliFORNIA PLUMBING CODE 



1213.6.1 Piping to be Out
doors. The purging of piping systcms shall be in accor
dance with the provisions of Section 1213.6.1.1 through 
Section 1213.6.1.4 where the piping system mcets either 
of the following: 

(I) The design gas pressure exceeds 2 psig 
(14 

(2) The piping purged contains one or more sec-
tions of pipe or tubing the size and length 
criteria of Table 1213.6.] 54-12:8.3.1] 

TABLE 1213.6.1 
SIZE AND LENGTH OF PIP!NG 

[NFPA 54-12: TABLE 8.3.1]* 

NOMINAL PIPING 
SIZE (inches) 

21/~ 3 

3<4 

2:4<6 

2:6 g 

8 

LENGTH OF PIPING 
(feet) 

> 50 

30 

I 

10 

For SI units: I inch 111111. I root 304.R l11ill 

CSST EIID size of62 is equivalent to nominal inches (50 111111) pipe or 
tubing: size. 

is opened, the section that is 
fi-om the gas supply and the line pressure 

vented in accordance with Section 1213.6.1.3. 
Where gas plplllg the criteria of Table 
1213.6.1 is rel110ved from service, the residual fuel 
gas in the piping shall be displaced with an inert gas. 
[NFPA 54-12:8.3.1.IJ 

1213.6.1.2 in Where gas pip
ing containing air and meeting the criteria of Table 
1213.6.1 is placed in operation, the air in the piping 
shall first be displaced \vith an inert gas. The inert 
gas shall then be displaced with fuel gas in accor
dance with Section 1213.6.1.3. [NFPA 54-
12:8.3. J 

213.6.1.3 Outdoor Gases. 
The open end of a piping system being pressure 
vented or purged shall directly to an out
door location. operations shall comply with 
the following requirements: 

(1) The point of shall be controlled with 
a shutoff valve. 

(2) Tbe point of discharge shall be located not less 
than 10 feet (304g 111m) from sources of igni
tion, not less than J 0 feet mm) from 

opcnings, and not less than 25 feet 
mm) from mechanical air intake open-

(3) During discharge, the open point of discharge 
shall be continuously attended and monitored 
with a combustible gas indicator that is in ac
cordance with Section 1213.6.1.4. 
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Purging operations introducing fuel gas shall be 
,-"'-fIJIJ,-ne< where 90 percent fuel gas by volume is 
detected within the pipe. 

(5) Persons not involved in the purging operations 
shall be evacuated from areas within 1 0 feet 
(3048 111m) of the point 54-
12:8.3.1.3] 

213.6.1.4 Combustible Gas ndicator. Com
bustible gas indicators shall be I isted and shall be 
calibrated in accordance \vith the manufacturer's in
structions. Combustible gas ind [cators shall numer
ically display a volume scale from 0 percent to 100 
percent in 1 percent or smaller increments. [N FPA 
54-12:8.3.1.4] 

Systems Allowed to be 
doors Outdoors. The purging of piping systems shall 
be in accordance with the provisions of Section 
1213.6.2.1 where tbe piping system meets both of the 
following: 

(1) The design pressure is 2 psig (J 4 kPa) or 

the 

less. 

purged is constructed entirely fi'om 
pipe or not meeting the size and length crite-
ria of Table 1213.6.1. [N FPA 54-1 

1213.6.2.1 Procedure. The piping system 
shall be purged in accordance with one or more of 
the following: 

(I) The piping shall be with fuel gas and 
shall discharge to the olltdoors. 

The piping shall be purged with fuel gas and 
shall discharge to the indoors or outdoors 
through an appliance burner not located in a 
combustion chamber. Such burner shall be pro
vided with continuolls source of ignition. 

(3) The piping shall be purged with fuel gas and 
shall discharge to the indoors or outdoors 
through a burner that has a continuolls source 
of and that is designed for sllch pur
pose. 

The piping shall be with fuel gas that is 
discharge to the indoors or outdoors, and the 
point of discharge shall be monitored with a 
listed combustible gas detector in accordance 
with Section 1213.6.2.2. Purging shall be 
stopped where fuel gas is detected. 

The piping shall be purged by the gas supplier 
in accordance with written procedures. 
54-12:8.3.2.11 

1213.6.2.2 Combustibl(~ Gas Detector. Combustible 
gas detectors shall be listed and shall be calibrated or 
tested in accordance with the manut:lcLurer's instruc
tions. Combustible gas detectors shall be capable of 
indicating the presence of fuel gas. [NFPA 54-
1 

ppiialne(~S and Equipment. After 
has been placed in operation, appli-
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ances and equipment shall be purged before 
il1to operation. [NFPA 54-12:8.3.3] 

placed 

1214.0 Interconnections Between Gas Piping ~Vl~r(,in"~ 

1214.1 Interconnections Separate Users. Where 
two or more meters, or two or more service regulators where 
meters are not provided, are located on the same premises and 
supply separate users, the gas piping systems shall not be in
terconnected on the outlet side of the meters or service regu
lators. [NFPA 54:5.3.1 J 

1214.2 Interconnections for Standby Fuels. Where supple
mentary gas for standby lise is connected downstream from a 
meter or 1:1 service regulator where a meter is not provided. a 
device to prevent backllow shall be installed. A three-way 
valve installed to admit the standby supply and at the same 
time shut off the regular supply shall be permitted to be used 
for this purpose. [NFPA 

1215.0 Gas Supply. 

1215.1 Gencral. The following shall comply 
I with this section and Section 1216.0, shall be the standard for 

the installation of gas piping. Natural gas regulations and ta
bles arc based on the usc of gas a specific gravity of 
0.60, supplicd at 6 to 8 inches water column (l.5 kPa to 1.9 
kPa) pressure at the outlet of the meter or For undi
lutcd liquefied petroleum gas, gas piping shall be permitted to 
be sized at II inches water column (2.7 kPa) pressure at the 
outlet of the meter or regulator and specific of 1.50. 
Where gas ofa different specific gravity is to be delivered, the 

gravity conversion t~tctors provided by the serving 
gas supplier shall be used in piping systems from the 
pipe tables in this chapter. 

1215.2 Volumc. The hourly volumc of gas required at each 
piping outlet shall be taken as not less than the maximum 
hourly as specified by the manufacturer of the appli-
ance or to be connected to caeh such outlet. 

] 215.3 Gas Where the gas appliances to be in-
stalled have not been definitely spccified, Table 1208.4.] shall 
be permitted to be Llsed as a reference to estimate require
ments of typical appliances. 

To obtain the cubic feet per hour (m]/h) of gas required, 
divide the input of the appliances by the average Btu (kW"h) 
heating value per cubic foot (m3) of the gas. The average Btu 
(k \\I"h) per cubic f()ot (m3) of the gas in the area of the in
stallation shall be permitted to be obtained from the 
gas supplier. 

1215.4 Size of Piping Outlets. The size of the supply piping 
outlet for a gas appliance shall be not less than 1/2 of an inch 
(15 mm). 

The size ofa piping outlet for a mobile home shall be not 
less than of an inch (20 111m). 

1216.0 Gas Size. 

6.1 Pipe Sizing Methods. Where the pipe size is to be 
determined Llsing a method in Section 1216.1.1 through Sec-
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tion 1216.1 the diameter of each pipe segment shall be ob
tained from the pipe sizing tables in Section) 216.2 or from 
the sizing equations in Section 1216.3. [NFPA 54:6.1] 

1216.1.1 :Mcthod. The pipe size of each 
section of gas piping shall be determined using the 
longest length of piping fl~om the point of delivery to the 
most remote outlet and the load of the section cal-
culation example in Figure 1216.1.1). 54:6.1.IJ 

1216.1.2 Branch Method. Pipe shall be sized 
as follows: 

(l) The pipe size of each section of the longest pipe run 
from the point to the most remote outlet 
shall be determined the longest run of piping 
and the load of the section. 

The pipe size of each section of branch piping not 
previously sized shall be detcrmined llsing the 
length of piping from the point of delivery to the 
most remote outlet in each branch and the load of 
the section. [N FPA 54:6.1.2] 

1216.1.3 Pressure. The pipe size tor each sec
tion of higher pressure gas piping shall be determined 
using the longest of piping from the point of de-

to the most remote line pressure regulator. The 
pipe size from the line pressure regulator to each outlet 
shall be determined the length of piping from the 
regulator to the most remote outlet served by the 
tor. [NFPA 54:6.I.3J 

1216.2 Tables for Gas Piping Systems. Table 
1216.2(1) through Table 121 shal I be used to size gas 
piping in conjunction with one of the methods described in 
Section 1216.1.1 through Section 1216.1.3. [NFPA 

1216.3 Equations. The inside diameter of smooth
wall pipe or tubing shall be determined by Equation 
1216.3( I), Equation 1216.3(2), Table 1216.3, and using thc 
equivalent pipe length determined by Section 1216.1.1 
through Section 1216.1.3. [NFPA 54:6.4] 

EQUATION 1216.3(1) 

LOW-PRESSURE GAS FORMULA (LESS THAN 1.5 psi) 

[NFPA 54:6.4.1] 

Where: 

D 

Q 

L 

LlH 

Cr 

inside diameter of pipe, inches 

input rate appliance(s), cubic feet per hour at 60°F and 
30 inch mercury column 

equivalent length of pipe, feet 

pressure drop, inches water col.umn 

in accordance with Table 1216.3 
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EQUATION 1216.3(2) 

HIGH-PRESSURE GAS FORMULA (1.5 psi AND ABOVE) 
[NFPA 54:6.4.2] 

Q0.381 

0.206 

Where: 

D inside diameter of pipe, inches 

Q input rate appliance(s), cubic feet per hour at 60°F and 
30 inch mercury column 

PI upstream pressure, psia (PI 

p] downstream pressure, psia (p] 14.7) 

L equivalent length of pipe, feet 

Cr = in accordance with Table 1216.3 

Y in aceordance with Table 1216.3 

For Slunits: I cubic foot 0.0283 m3. 1000 British thermal units per hour 

0.293 kW, 1 inch 25 min. 1 foot = 304.8 111m, 1 pound-force per square 

inch 6.8947 kPa, 0c: = (OF-32)/1.8, I inch mercury column 3.39 kPa. I 

inch watcr column 0.249 kPa 

TABLE 1216.3 
Cr AND Y FOR NATURAL GAS AND UNDILUTED PROPANE 

AT STANDARD CONDITIONS 

GAS 

Natural Gas 

1216.4 of 

[NFPA 54: TABLE 6.4.2] 

FORMULA FACTORS 

Cr 

0.6094 
1.2462 

y 

0.9992 

0.9910 

Sections. To determine the size of 
I each section of pipe in a system within the range of Table 

121 ]) through Table 1216.2(36), proceed as follows: 

(I) Measure the length of the pipe from the gas meter loca
tion to the most remote outlet on the system. 

(2) Select the length in feet column and row showing the dis
tance, or the next longer distance where the table does 
not the exact length. 

(3) Starting at the most remote outlet, find in the row just se
lected the gas demand for that outlet. \Vhere the exact 
figure of demand is not shown, choose the next larger 
figure in the row. 

(4) At the top of this column will be found the correct size 
of pipe. 

(5) this same row, proceed ill a similar manner for 
each section of pipe serving this outlet. For each section 
of pipe, determine the total gas demand supplied by that 
section. vVhere gas piping sections serve both heating 
and cooling appliances and the installation prevents both 
units from operating simultaneollsly, the larger of the two 
demand loads needs to be used in sizing these sections. 
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(6) Size each section of branch piping not previously sized 
by measuring the distance f)'om the gas meter location to 
the most remote outlet in that branch and follow the pro
cedures of steps 2, 3,4, and 5 above. Size branch piping 
in the order of their distance from the meter location, be
ginning with the most distant outlet not previously sized. 

1216.5 Methods. For conditions other than 
those covered by Section 12 J 6. J, slIch as longer runs or 

gas demands, the size of each gas piping system shall 
be determined by standard engineering methods acceptable 
to the Authority Having Jurisdiction, and each sllch system 
shall be so designed that the total pressure drop between the 
metcr or other point of supply cllld an outlet where full de
mand is being supplied to all outlets, shall be in accordance 
with the requirements of Section J 208.4. 

1216.6 Variable Gas Pressure. Where the gas pressure ex
ceeds 14 inches (3.5 kPa) or less than 6 inches (1.5 kPa) of 
water column, or where diversity demand factors are used, 
the pipe, materials, location, and use of such 
systems first shall be approved by the Authority Having Ju
risdiction. Piping systems designed for pressures exceeding 
the serving gas supplier's standard delivery pressure shall 
have prior verification from the gas supplier of the availabil
ity of the design pressure. 
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FIGURE 1216.1.1 EXAMPLE ILLUSTRATING USE OF TABLES 1208.4.1 AND 1216.2(1) 

Problem: Determine the required pipe size of each section and outlet of the piping system shown in Figure 1216.1.1. Gas to be 
used has a specific gravity of 0.60 and 1100 British thermal units (Btu) per cubic foot (0.0114 kW .. h/L), delivered at 8 inch water 
column (1.9 kPa) pressure. 

Section 3 

o 
C 
-i 
r 
m 
-i 
o 

-.-- 20 feet ---

• 
Gas Meter 

150 000 Btulh 
Furnace 

o 

30 gallon 
Automatic 
Water Heater 

~ I 
~ a 
):> CD 

Section 2 Section 1 $. 
10 feet -10 feet- I 

• 
Range 

~ ~ 
hi $. 
-i. 

OJ Gas 
Refrigerator 

For Siunils: I Ii.)ot = 304.X 111111, I gallon L 1000 British thermal units per hour = 0.293 kW, I cubic foot per hour = 0.0283 rn3ih 

Solution: 
(1) Maximum gas demand of Outlet A 

32 cubic feet per hour (0.91 (from Table 1208.4.1). 
Maximum gas demand of Outlet B 

3 cubic feet per hour (0.08 m3/h) (from Table 1208.4.1). 
Maximum gas demand ofOullet C-

59 cubic feet per hour (1.67 m3/h) (from Table 1208.4.1). 
Maximum gas demand of Outlet D 

136 cubic feet per hour 1113/h) [150000 Btu/hour (44 kW) divided by 1100 Btu per cubic foot (0.0114 
kWoh/L)]. 

The length of pipe from the gas meter to the most remote outlet (Outlet A) is 60 feet (L 8 288 mm). 

(3) Using the length in feet column row marked 60 feet (18 288 111m) in Table 1216.2(1): 

OutletA. supplying 32 cubic feet per hour (0.9] m3/h), requires Y2 of an inch (15 m111) pipe. 

Section I, supplying Outlets A and B, or 35 cubic feet per hour (0.99 requires of an inch (15 mm) pipe. 

Section 2, supplying Outlets A, B, and C, or 94 cubic feet per hour (2.66 m3/h) requires Y4 of an inch (20 111m) pipe. 

Section 3, supplying Outlets A, B, and D, or 230 cubic feet per hour (6.51 m3/h), requires 1 inch (25 mm) pipe. 

(4) Using the column marked 60 feet ( 18 288 mm) in Table 1216.2( 1 ) [no column for actual length of 55 feet (16764 mm)]: 

Outlet B supplying 3 cubic feet per hour (0.08 m 3/h), requires 1/2 of an inch (15 111m) pipe. 

Outlet supplying 59 eubic feet per hour (1.67 requires of an inch (15 rum) pipe. 

(5) the column marked 60 feet 08 288 mm) in Table 1216.2(1): 

Outlet D, supplying 136 cubic feet per hour (3.85 m3/h), requires Y4 of an inch (20 mm) pipe. 
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TABLE 1216.2(1) 

SCHEDULE 40 METALLIC PIPE [NFPA 54: TABLE 6.2(b)]1, 2 

GAS: NATURAL 

INLET PRESSURE: LESS THAN 2 psi 

PRESSURE DROP: 0.5 in. w.c. 

SPECIFIC GRAVITY: 0.60 

PIPE SIZE (inch) 

NOMINAL: 1% 2 2% 3 4 5 6 

ACTUAL ID: 0.622 0.824 1.049 1.380 1.610 2.067 2.469 3.068 4.026 5.047 6.065 

LENGTH 
(feet) 

10 
20 
30 
40 
50 

60 
70 
80 
90 
100 

125 
150 
175 
200 
250 

300 
350 
400 
450 
500 

550 
600 
650 
700 
750 

800 
850 
900 
950 
1000 

1100 
1200 
1300 
1400 
1500 

1600 
1700 
1800 
1900 
2000 

172 
118 
95 
81 
72 

65 
60 
56 
52 
50 

44 
40 
37 
34 
30 

27 
25 
23 
22 

19 
18 
17 
17 

16 
16 
IS 
IS 
14 

14 
13 
12 
12 

10 
10 

NA 

CAPACITY IN CUBIC FEET OF GAS PER HOUR 

360 678 1390 2090 4020 6400 ] I 300 23] 00 41 800 67600 
247 466 957 1430 2760 4400 7780 15 900 28 700 46500 
]99 374 768 1150 2220 3530 6250 12 700 23 000 37 300 
170 320 657 985 1900 3020 5350 10900 19700 31 900 
lSI 284 583 873 1680 2680 4740 

------------------
137 257 528 791 1520 2430 4290 
126 237 486 728 1400 2230 3950 
117 220 452 677 1300 2080 3670 
110 207 424 1220 1950 3450 
104 195 400 1840 3260 

92 173 355 1630 2890 
83 157 322 1480 2610 
77 144 296 854 1360 2410 
71 134 275 794 1270 2240 
63 I 119 244 704 1120 1980 

57 108 221 638 1020 1800 
53 99 203 587 935 1650 
49 92 189 546 870 1540 
46 86 177 266 512 816 1440 

82 168 251 484 771 1360 

78 159 239 459 
74 152 228 

38 71 145 218 
36 68 140 209 
35 66 135 202 

34 63 130 195 
61 126 189 
59 122 183 
58 118 178 
56 115 173 

53 109 164 
51 104 156 
49 100 150 
47 96 144 
45 93 139 

44 89 134 
42 86 130 
41 84 126 
40 81 122 

20 39 79 119 

438 
420 
403 
389 

375 
363 
352 
342 
333 

316 
301 
289 
277 
267 

258 
250 
242 
235 
229 

732 1290 
699 1240 
669 1180 

1140 
1090 

1060 
1020 

561 992 
545 963 
530 937 

503 890 
480 849 
460 813 
442 781 
426 752 

411 727 
398 703 
386 682 
375 662 
364 644 

9660 17 500 28 300 

8760 15 800 25 600 
8050 14 600 23 600 
7490 13 600 22 000 
7030 12 700 20 600 
6640 12000 19500 

5890 10 600 17 200 
5330 
4910 
4560 
4050 

3670 
3370 
3140 
2940 
2780 

2640 
2520 
2410 
2320 
2230 

2160 
2090 
2020 
1960 
1910 

1810 
1730 
1660 
1590 
1530 

1480 
1430 
1390 
1350 
1310 

9650 15600 
8880 14400 
8260 13400 
7320 11 900 

6630 10700 
6100 9880 
5680 9190 
5330 8620 
5030 8150 

4780 7740 
4560 7380 
436() 7070 
4190 6790 
4040 6540 

3900 6320 
3780 6110 
3660 5930 
3550 5760 
3460 5600 

32R0 5320 
3130 5070 
3000 4860 
2880 4670 
2780 4500 

2680 4340 
2590 4200 
2520 4070 
2440 3960 
2380 3850 

8 

7.981 

10 

10.020 

12 

11.938 

139000 252000 399000 
95 500 173 000 275 000 
76700 
65600 
58200 

52 700 
48500 
45 100 
42300 
40000 

35400 
32 100 
29500 
27 500 
24300 

22 100 
20300 
18 900 
17 700 
16700 

15 900 
15200 
14500 
14000 
13400 

13000 
12600 
12200 
11 800 
11500 

10900 
10400 
9980 
9590 
9240 

8920 
8630 
8370 
8130 
7910 

139 000 220 000 
119000 189000 
106000 167000 

95 700 152 000 
88 1 00 I 39 000 
81900 130000 
76900 122000 
72 600 1 1 5 000 

64300 102000 
58300 
53600 
49900 
44200 

40 100 
36900 
34300 
32200 
30400 

28900 
27 500 
26400 
25300 
24400 

23600 
22800 
22 100 
21 500 
20900 

19800 
18900 
18 100 
17400 
I () 800 

16200 
15 700 
15200 
14800 
14400 

92300 
84900 
79000 
70000 

63400 
58400 
54300 
50900 
48 100 

45700 
43600 
41 800 
40 100 
38600 

37300 
36 100 
35000 
34000 
33 100 

31400 
30000 
28700 
27 600 
26600 

25600 
24800 
24 100 
23400 
22 700 

For Sl units: I inch = 25 III 111 , 1 foot = 304.8 mill. I cubic foot per hour = 0.0283 111~/h. I pound-force per square inch = 6.8947 kPa, I inch water coluilln = 0.249 kPa 
Notes: 

I Table entries are rounded to 3 significant digits. 

2 NA mcans a Ilow of less than 10 fr)/h (0.283 111 3/h). 
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FUEL GAS PIPING 

TABLE 1216.2(2) 
SCHEDULE 40 METALLIC PIPE [NFPA 54-12: TABLE 6.2(c)]* 

GAS: NATURAL 

INLET PRESSURE: LESS THAN 2 psi 

PRESSURE DROP: 3.0 in. w.c. 

SPECIFIC GRAVITY: 0.60 

INTENDED USE: INITIAL SUPPLY PRESSURE OF 8.0 IN. w.e. OR 

PIPE SIZE (inch) 

% % 2 4 

0.622 4.026 

CAPACITY IN CUBIC FEET OF GAS PER HOUR 

454 949 
20 312 652 1228 
30 250 524 986 5844 9314 16465 24 107 
40 214 448 844 5001 7971 14092 20632 
50 190 397 748 1536 2302 4433 7065 12489 18286 
60 172 366 16569 
70 158 331 624 1280 1919 15243 
80 147 308 580 1191 1785 3437 5479 14 181 
90 138 289 544 1118 1675 3225 5140 9087 13305 
100 131 273 514 8584 12568 
125 456 11 139 
150 105 219 413 848 1270 2446 3899 6893 10093 
175 96 202 380 780 1169 2251 3587 6342 9285 
200 90 188 353 726 1087 2094 5900 8638 
250 80 166 313 643 5229 7656 

151 ··-4738·· 6937 
350 66 139 261 536 803 1547 2465 4359 6382 
400 62 129 243 499 747 1439 2294 4055 5937 
450 58 121 228 468 701 1350 2]52 3804 5570 
500 55 114 662 1275 2033 3594 5262 
550 109 629 I 1931 3413 
600 50 104 600 1156 1842 3256 4767 
650 47 99 575 1107 1764 3118 4565 
700 46 1063 1695 2996 4386 
750 44 

42 
850 41 
900 40 157 322 2615 3828 
950 39 81 152 312 468 901 1436 2539 3718 
1000 38 79 148 304 455 877 1397 2470 3616 

36 75 141 
1200 34 71 134 275 412 794 1266 2238 3277 
1300 33 68 128 264 395 2143 3138 
1400 31 123 253 379 2059 3014 
1500 30 11.9 244 366 1983 2904 
1600 ·'1]5 353 1915 
1700 28 59 111 228 342 658 ]048 1854 2714 
1800 27 57 108 331 638 1017 1797 2631 
1900 27 56 105 619 987 1745 2555 
2000 26 54 102 602 960 1698 2485 

For SI units: mm, I cllbic foot per hour 

Table entries are rounded [0 digits. 
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FUEL GAS PIPING 

TABLE 1216.2(3) 
SCHEDULE 40 METALLIC PIPE [NFPA 54Q12: TABLE 6.2(d)]* 

GAS: NATURAL 

INLET PRESSURE: LESS THAN 2 psi 

PRESSURE DROP: 6.0 in. w.c. 

SPECIFIC GRAVITY: 0.60 

USE: INITIAL SUPPLY PRESSURE OF 11.0 IN. W.C. OR GREATER 

PIPE SIZE (inch) 

NOMINAL: % 1% 2 2% 3 4 

ACTUAL 10: 0.622 1.380 2.469 3.068 4.026 

LENGTH 
CAPACITY IN CUBIC FEET OF GAS PER HOUR 

(feet) 
i6····· li80 5338 ··15405 24 405 63 
20 454 949 3669 5497 10588 29832 
30 364 762 1435 2946 4415 8502 23956 
40 31 652 1228 2522 3778 7277 20503 
50 276 578 1089 2235 3349 18 172 26606 
60 250 524 3034 16465 24 107 

230 482 907 1863 2791 8568 15 147 22 178 
214 448 844 1733 2597 7971 14092 20632 
201 420 792 1626 2437 7479 13222 19359 
190 397 748 1536 2302 7065 I 489 18286 
168 663 1361 2040 6261 I 16207 
153 319 601 1234 1848 3559 5673 10029 14684 
140 293 553 1135 1700 3275 5219 9227 13509 

200 131 273 514 1056 1582 3046 4856 8584 12568 
250 116 242 456 1402 2700 760X II 139 
300 105 219 413 6893 
350 96 202 380 1169 2251 6342 9285 
400 90 188 353 1087 2094 3337 5900 8638 
450 176 332 1020 3131 5535 8105 
500 964 2958 5229 7656 
550 915 2809 7271 
600 151 284 583 873 1681 2680 4738 6937 
650 272 558 836 1610 2566 4537 6643 
700 261 536 803 1547 2465 4359 6382 
750 774 1490 2375 4199 6148 

747 4055 5937 
850 723 1393 2220 3924 5745 
900 58 701 1350 2152 3804 5570 
950 56 118 681 1311 2090 3695 5410 
1000 55 114 662 1275 2033 3594 5262 
1100 52 109· 629 1211 1 3413 
1200 50 104 195 400 600 1156 1842 3256 4767 
1300 99 187 384 575 1107 1764 3118 4565 
1400 46 95 179 368 552 1063 1695 2996 4386 
1500 44 92 173 355 532 1024 1632 2886 4225 

~F'j·· ······16·7 343 514 1576 4080 
1700 41 86 162 332 497 957 1526 2697 3949 
1800 40 83 157 322 482 928 1479 2615 3828 
1900 81 152 468 901 1436 2539 3718 
2000 79 148 455 877 1397 2470 3616 

For SI units: I inch = 25 111m, 1 toot 304.8 111m, I cubic foot per hOllr = 0,0283 I pound-torce per square inch 6.8947 k Pa, I inch water column 0.249 kPa 

* Table entries are rounded to 3 significant digits. 
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FUEL GAS PIPING 

TABLE 1216.2(4) 
SCHEDULE 40 METALLIC PIPE [NFPA 54-12: TABLE 6.2(e)]* 

GAS: NATURAL 

INLET PRESSURE: 2.0 psi 

PRESSURE DROP: 1.0 psi 

SPECIFIC GRAVITY: 0.60 

PIPE SIZE (inch) 

% % 1V4 1% 2% 3 4 

0.622 0.824 1.049 1.380 2.469 3.068 4.026 

LENGTH 
CAPACITY IN CUBIC FEET OF GAS PER HOUR 

(feet) 

10 1510 3040 5560 11400 17 100 32 52500 92800 189000 
20 1070 150 3930 8070 12 100 23300 37 100 65600 134000 
30 869 1760 3210 6590 9880 19000 30300 53600 109000 
40 753 1520 2780 5710 8550 16500 26300 46400 94700 
50 673 1360 2490 5110 7650 ]4700 23 500 41500 84700 
60 615 1240 4660 6980 13 500 21400 37900 77 300 
70 569 1150 4320 6470 I 500 19900 35 100 71600 
80 532 1080 4040 6050 11700 18600 32800 67000 
90 502 1010 38]0 5700 11000 17500 30900 63 100 
100 462 934 5260 10 100 16 100 28500 58200 
125 414 836 4700 9060 14 25500 52 100 
150 372 751 2820 4220 8130 13000 22900 46700 
175 344 695 2601 3910 7530 12000 21200 43300 
200 318 642 2410 3610 6960 11 100 19600 
250 279 2140 3210 6180 9850 17400 

253 945 1940 2910 15 800 
350 232 486 869 1790 2670 5150 8210 14500 29600 
400 216 452 809 1660 2490 4790 7640 13500 27500 
450 203 424 759 1560 2330 4500 170 12700 25800 
500 192 401 717 1470 2210 4250 6770 12000 24400 
550 182 381 681 1400 2090 4030 6430 11400 23 200 
600 174 363 650 1330 2000 3850 6130 10800 22 100 
650 166 348 622 1280 ]910 3680 5870 10400 21200 
700 160 334 598 1230 1840 3540 5640 9970 20300 
750 154 322 576 1180 1770 3410 5440 9610 
800 149 311 556 1140 1710 3290 5250 9280 
850 144 301 538 IJOO 1650 3190 5080 8980 
900 139 292 522 1070 1600 3090 4930 8710 
950 135 2~D 507 1040 1560 3000 4780 8460 17200 
1000 132 275 493 1010 1520 2920 4650 8220 [6800 
1100 125 262 468 960 1440 2770 7810 15900 
1200 119 250 446 91 1.370 2640 4220 7450 15200 
1300 114 239 427 878 1320 2530 4040 7140 14600 
1400 110 230 411 843 1260 2430 3880 6860 14000 
1500 106 221 396 812 1220 2340 3740 6600 I 500 
1600 102 214 784 1180 3610 6380 13000 
1700 99 207 370 759 1140 2190 3490 6170 12600 
1800 96 200 358 736 1100 2120 3390 5980 12200 
1900 93 195 348 715 1070 2060 3290 5810 Il900 
2000 91 189 339 695 1040 2010 3200 5650 It 500 

For Sf units: I inch 25 111m, 1 fool '" 304.11 111m, I cubic foot per hour = 0.0283 I pound-force per square inch 6.8947 kPa 
", Table entries are rounded to 3 significant digits. 
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FUEL GAS PIPING 

TABLE 1216.2(5) 
SCHEDULE 40 METALLIC PIPE [NFPA 54-12: TABLE 6.2(f)]* 

LENGTH 
(feet) 

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
125 
150 
175 
200 
250 
300 
350 
400 
450 
500 
550 
600 
650 
700 
750 
800 
850 
900 
950 
1000 
1100 
1200 
1300 
1400 
1500 
1600 
1700 
1800 
1900 
2000 

0.622 

2350 
1620 
1300 

764 
717 
677 

600 
544 
500 
465 
412 
374 
344 
320 
300 
283 
269 
257 
246 
236 
228 
220 
213 
206 
200 
195 
185 
177 
169 
162 
156 
151 
146 
142 
138 
134 

% 

0.824 

4920 
3380 
2720 
2320 

1870 
1720 
1600 
1500 
1420 
1250 
1140 
1050 
973 
862 
781 
719 
669 
627 
593 
563 
537 
514 
494 

445 
431 
419 
407 
387 
369 
353 
340 
327 
316 
306 
296 
288 
280 

1.049 

9270 
6370 
5110 
4380 
3880 
3520 
3230 
3010 
2820 
2670 
2360 
2140 
1970 
1830 
1620 
1470 
1350 
1260 
1180 
1120 
1060 
1010 
969 
931 

666 
640 
616 
595 
576 
558 
542 
527 

PIPE SIZE (inch) 

1% 

1.380 1.610 

GAS: NATURAL 

INLET PRESSURE: 3.0 psi 

PRESSURE DROP: 2.0 psi 

SPECIFIC GRAVITY: 0.60 

2 

2.067 

2% 

2.469 

3 

3.068 

CAPACITY IN CUBIC FEET OF GAS PER HOUR 

19000 
13 100 
10500 
8990 
7970 
7220 
6640 
6180 
5800 
5470 
4850 
4400 
4040 
3760 
3330 
3020 
2780 
2590 
2430 
2290 
2180 
2080 
1990 
1910 
1840 
1780 
1720 
1670 
1620 

1370 
1310 
1270 
1220 
1180 
1150 
1110 
1080 

28500 
19600 
15700 
13500 
11900 
10800 
9950 
9260 
8680 
8200 
7270 
6590 
6060 
5640 
5000 
4530 
4170 
3870 
3640 
3430 
3260 
3110 
2980 
2860 
2760 
2660 
2580 
2500 

2140 
2050 
1970 
1900 
1830 
1770 
1720 
1670 
1620 

54900 
37700 
30300 
25900 
23000 
20800 
19200 
17800 
16700 
15 800 
14000 
12700 
11 700 
10900 
9620 
8720 
8020 
7460 
7000 
6610 
6280 
5990 
5740 
5510 
5310 
5130 
4960 
4810 
4670 
4550 
4320 
4120 
3940 
3790 
3650 
3530 
3410 
3310 
3210 
3120 

87 500 
60100 
48300 
41 300 
36600 
33200 
30500 
2R 400 
26700 
25200 
22 300 
20200 
18600 
17300 
15300 
13900 
12800 
11900 
11200 
10500 
10000 
9550 
9150 
8790 
8470 
8180 
7910 
7670 
7450 
7240 
6890 
6570 
6290 
6040 
5820 
5620 
5440 
5270 
5120 
4980 

155000 
106000 
85400 
73 100 
64 800 
58700 
54000 
50200 
47 100 
44500 
39500 
35700 
32900 
30600 
27 100 
24600 
22600 
21000 
19700 
18600 
17700 
16900 
16200 
15500 
15000 
14500 
14000 
13600 
13200 
12800 
12200 
11600 
11 100 
10700 
10300 
10000 
9610 
9320 
9050 
8800 

For SI units: I inch = 25 111m. I foot = 304.8 111m. I cubic foot per hour = 0'()283 111'/h. I pound-force per square inch = (1.tll)47 kPa 

* Table entries are rounded to 3 significant digits. 
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4 

4.026 

316000 
217000 
174000 
149000 
132000 
120000 
110000 
102000 
96 100 
90800 
80500 
72 900 
67 100 
62400 
55300 
50 100 
46 100 
42900 
40200 
38000 
36 100 
34400 
33000 
31 700 
30500 
29500 
28500 
27 700 
26900 
26 100 
24800 
23700 
22 700 
21 800 
21000 
20300 
19600 
19000 
18400 
18000 
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FUEL GAS PIPING 

TABLE 1216.2(6) 
SCHEDULE 40 METALLIC PIPE [NFPA 54-12: TABLE 6.2(9)]* 

NOMINAL: 

ACTUAL ID: 

LENGTH 
(feet) 

10 
20 
30 
40 
50 

60 
70 
80 
90 
100 

125 
150 
175 
200 
250 

300 
350 
400 
450 
500 

550 
600 
650 
700 
750 

800 
850 
900 
950 
1000 

1100 
1200 
1300 
1400 
1500 

1600 
1700 
1800 
1900 
2000 

0.622 

3190 
2250 
1840 
1590 
1430 

1300 
1200 
1150 
1060 
979 

876 
786 
728 
673 
558 

506 
465 
433 
406 
384 

364 
348 
333 
320 
308 

298 
288 
279 
271 
264 

250 
239 
229 
220 
212 

205 
198 
192 
186 
181 

% 

0.824 

6430 
4550 
3720 
3220 
2880 

2630 
2430 
2330 
2150 
1980 

1770 
1590 
1470 
1360 
1170 

1060 
973 
905 
849 
802 

762 
727 
696 
669 
644 

622 
602 
584 
567 
551 

524 
500 
478 
460 
443 

428 
414 
401 
390 
379 

1.049 

GAS: NATURAL 
!-- _ ................................................ _ ................................ . 

PIPE SIZE (inch) 

INLET PRESSURE: 5.0 psi 

PRESSURE DROP: 3.5 psi 
-------------

SPECIFIC GRAVITY: ! 0.60 

2 

2.067 

2% 

2.469 

3 

3.068 

CAPACITY IN CUBIC FEET OF GAS PER HOUR 

4 

4.026 

11 800 24 200 36 200 69 700 III 000 196 000 401 000 
8320 17 100 25 600 49 300 78 600 139 000 283 000 
6790 14000 20900 40300 64200 113 000 231 000 
5880 12 100 18 100 34900 55 600 98200 200000 
5260 10 800 16200 31 200 49 700 87900 179000 

4800 9860 14 800 28 500 45 400 80 200 164 000 
4450 9130 13 700 26 400 42 000 74 300 151 000 
4260 8540 12 800 24 700 39 300 69 500 142 000 
3920 8050 12 100 23 200 65 500 134000 
3620 7430 11 100 21 400 60400 123 000 

-------------------~------i~--------~------~~-~----------~---~------:---- --------- .. -.. -.-.. 
3240 6640 9950 19 200 54 000 110 000 
2910 5960 8940 17 200 48 500 98 900 
2690 5520 8270 15 900 44 900 91 600 
2490 5100 7650 14 700 23 500 41 500 84 700 
2200 4510 6760 13 000 20 800 36 700 74900 

............ -_ ...... __ .. _ .. _-j-_._. __ ..... _ .. _-_ ....... _ .. _ ... _ .• -._---_ .... _----

1990 4090 6130 11 800 18800 33300 67800 
1830 3760 5640 10900 17 300 30600 62400 
1710 3500 5250 10100 16100 28500 58100 
1600 3290 4920 9480 15 100 26 700 54 500 
1510 3100 4650 8950 14 300 25 200 51 500 

1440 2950 4420 8500 13 600 24 000 48 900 
1370 2810 4210 8110 12900 22900 46600 
1310 2690 4030 7770 12400 21 900 44600 
1260 2590 3880 7460 11 900 21 000 42900 

1130 
1100 
1070 
1040 

987 
941 
901 
866 
834 

806 
780 
756 
734 
714 

2490 3730 7190 11 500 20300 41 300 

2410 3610 6940 11 100 19600 39900 
2330 3490 6720 10700 18900 38600 
2260 3380 6520 10400 18400 37400 
2190 3290 6330 10 100 17 800 36400 
2130 3200 6150 9810 17300 

2030 3030 5840 9320 16500 
1930 2900 5580 8890 15 700 
1850 2770 5340 8510 15 000 
1780 2660 5130 8180 14 500 
1710 2570 4940 7880 13 900 

_._--.-------- !--~---------.--..... - .. - ..... -.--.-...... _-

1650 4770 7610 13400 
1600 2400 4620 7360 13 000 
1550 2330 4480 7140 12600 
1510 2260 4350 6930 12300 
1470 2200 4230 6740 11 900 

32000 
30700 
29500 
28400 

27400 
26500 
25700 
25000 
24300 

For Silinils: I inch = 25111111, I foot = 304.8 111111, I cubic foot per hour = 0.0283 1111/b, I pound-force per square inch = 6.8947 kPa 

Table entries are rounded to 3 significant digits. 
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FUEL GAS PIPING 

TABLE 1216.2(7) 
SEMI· RIGID COPPER TUBING [NFPA 54-12: TABLE 6.2(h)]1, 2 

GAS: NATURAL 

INLET PRESSURE: LESS THAN 2 psi 

PRESSURE DROP: 0.3 in. W.c. 

SPECIFIC GRAVITY: 0.60 

TUBE SIZE (inch) 

% % 1% 1% 2 

3Js % % 1% 1% 

0.375 0.500 0.875 1.125 1.375 1.625 2.125 

INSIDE:3 0.305 0.652 0.745 0.995 1.245 1.481 

LENGTH (feet) CAPACITY IN CUBIC FEET OF GAS PER HOUR 

10 I 806 1270 
20 14 29 102 144 554 873 1820 
30 II 23 47 82 445 701 1460 
40 10 40 70 600 1250 
50 NA 35 62 1110 
60 NA 56 1000 
70 NA 14 29 52 73 281 924 
80 NA 13 27 68 145 262 413 859 
90 NA 13 26 64 136 245 387 806 
100 NA 24 60 129 232 366 761 
125 NA 53 114 206 324 675 
]50 NA 10 20 34 48 103 186 294 612 
175 NA NA 18 31 45 95 171 270 563 
200 NA NA 17 89 159 251 523 
250 NA NA 15 78 141 223 464 
300 13 71 128 
350 NA 12 31 65 118 186 387 
400 NA NA II 28 6] 110 173 360 
450 NA NA 11 27 57 103 162 338 
500 NA NA 18 25 54 97 153 319 
550 NA 17 24 51 92 145 303 
600 NA NA NA ')'> 

~J 49 88 139 289 
650 NA NA NA 22 47 84 I ,') J') 277 
700 NA NA NA 21 45 81 128 266 

NA NA NA 20 43 78 123 256 
NA NA 20 42 75 119 247 
NA NA NA 19 40 73 115 239 
NA NA NA 18 39 71 III 232 

950 NA NA NA 13 18 38 69 108 225 
1000 NA NA NA 12 ]7 37 67 105 219 
1100 NA NA 12 16 35 63 100 208 
1200 NA NA NA 11 16 34 60 95 199 
1300 NA NA NA 11 15 32 58 91 190 
1400 NA NA NA 10 14 31 56 88 183 
1500 NA NA NA NA 14 30 54 84 176 
1600 NA NA NA NA 13 52 82 170 
1700 "\fA NA NA NA 13 28 50 79 164 
1800 NA NA NA NA 13 27 49 77 159 
1900 NA NA NA NA 12 26 47 74 155 
2000 NA NA NA NA 12 25 46 72 lSI 

For SI units: I inch 25 111m, I foot == 304,8 mm, I cubic foot per hour == 0.0283 I pound-force per square inch 6,8947 kPa. I inch water column = 0.249 kPa 
Notes: 
I Table entries rounded to 3 significant digits. 

NA means a flow of less than 10 ft3!h (0,283 

) Table capacities arc based on Type K copper tubing inside diameter (shown), which has the smallest inside diameter of the copper tubing products. 
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FUEL GAS PIPING 

TABLE 1216.2(8) 
SEMI-RIGID COPPER TUBING [NFPA 54-12: TABLE 6.2(i)J1, 2 

TUBE SIZE (inch) 

K& L: 
NOMINAL: 

ACR: 

OUTSIDE: 

GAS: NATURAL 

INLET PRESSURE: LESS THAN 2 psi 

PRESSURE DROP: 0.5 in. w.e. 

SPECIFIC GRAVITY: 0.60 

1% 

1.125 

1% 

1% 

1.375 

2 

INSIDE:3 

0.375 

0.305 0.402 0.527 0.652 0.745 0.995 1.245 

2.125 

1.959 

LENGTH (feet) 

10 
CAPACITY IN CUBIC FEET OF GAS PER HOUR 

20 
30 
40 
50 
60 
70 
80 
90 
100 
125 
150 
175 
200 
250 
300 
350 
400 
450 
500 

600 
650 
700 
750 
ROO 
850 
900 
950 
1000 
1100 
1200 
1300 
1400 
1500 

1600 
1700 
1800 
1900 
2000 

27 
18 
15 
13 
11 

10 
1\A 
1\A 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
Ni\ 
NA 
NA 
NA 
NA 
"lA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
\li\ 
1\A 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

55 
38 
30 
26 
23 
21 
19 
18 
I 
16 
14 
13 
12 
II 

NA 
NA 
NA 
1\A 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

III 
77 
61 
53 

34 

26 
24 
22 
20 
18 
16 
15 
14 
13 
13 
12 
12 
11 
II 

10 
10 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

195 
134 
107 
92 
82 
74 
68 
63 
59 
56 
50 
45 
41 
39 
34 
31 
28 
26 

21 
20 
20 
19 
18 
18 
17 
17 
16 
15 
15 
14 
13 
13 
13 
12 
12 
11 
II 

For 51 units: I inch 25 111111. I 1'001 30-1.8 111111. I cubic feot per hour = O.02K3 

"iotes: 

1 Table entries arc rounded [0 :,ignificant digits. 

N A means a Ilow of Ics:, than 10 ft\'h (0.283 

J90 
152 
131 
116 
105 
96 
90 
84 
79 
70 
64 
59 
55 
48 

44 
40 
38 
35 

32 
30 
29 
28 
27 

26 
25 
24 
24 

22 
21 
20 
19 
18 

18 
17 
17 
16 
16 

406 
326 
279 
247 
224 
206 
192 
180 
170 
151 
136 
125 
117 
103 
94 
86 
80 
75 
71 
68 
64 
62 
59 
57 
55 
53 
52 
50 
49 

44 
42 

37 
36 
35 
34 

730 
586 
502 
445 

371 
345 
324 
306 
271 
245 
226 
210 
186 
169 
155 
144 
US 
128 

116 
111 
107 
103 

96 
93 
90 
88 

80 
76 
73 
71 
68 
66 
64 
62 
60 

1680 
1150 

427 
387 
356 

245 
228 
214 
202 
192 
183 
175 
168 
162 
156 
151 
147 
143 
139 
132 
126 
120 
116 
II J 

104 
101 
98 
95 

2400 
1930 
1650 

1220 
1130 
1060 
1000 
890 
806 
742 
690 
612 
554 
510 
474 
445 
420 
399 
381 
365 
350 
338 
326 
315 
306 
297 
289 

262 
251 
241 
232 
224 
217 
210 
204 
199 

1 pound-force per square inch 6.8947 kPa, 1 inch water column = 0.249 kPa 

.1 Table capacities are based on Type K copper tubil1g inside diameter (shown). v",'hich has the smallest inside diameter of the copper tubing products. 
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FUEL GAS PIPING 

TABLE 1216.2(9) 

SEMI-RIGID COPPER TUBING [NFPA 54-12: TABLE 6.2(j)]1, 2 

GAS: NATURAL 

INLET PRESSURE: LESS THAN 2 psi 

PRESSURE DROP: 1.0 in. w.c. 

SPECIFIC GRAVITY: 0.60 

INTENDED USE: TUBE SIZING BETWEEN HOUSE LINE REGULATOR AND THE APPLIANCE 

TUBE SIZE (inch) 

% 

0.375 

0.305 

% 

0.500 

0.402 

% 

0.625 

0.527 

% 

0.750 

0.652 

% 

0.875 

0.745 

1% 

1.125 

0.995 

1% 

1% 

1.375 

1.245 

LENGTH (feet) CAPACITY IN CUBIC FEET OF GAS PER HOUR 

10 39 80 162 283 402 859 1550 
20 27 55 111 195 276 590 1060 
30 21 44 89 
40 18 38 77 
50 16 33 68 

........... -.~ .. - .•. ~~ ...... - ....... - .... . 

60 15 30 61 
70 13 28 57 
80 13 26 53 
90 12 24 49 
100 11 23 47 

156 
134 
119 

107 
99 

92 

222 
190 
168 

152 
140 
131 

86 122 
82 116 

125 NA 20 41 72 103 
150 N A 1 8 37 65 93 

474 
406 
359 

326 
300 
279 

175 NA 17 34 60 85 183 
200 NA 16 32 56 79 170 
250 NA 14 28 50 70 151 

.......................... + ........... -.~.-............ . 
300 NA 13 26 45 64 136 
350 NA 12 24 41 59 125 
400 NA 11 22 39 55 117 
450 NA 10 21 36 51 llO 
500 NA NA 20 34 48 103 

........................................................ +........... .-..... ;.-.. - ... - .... - .. - .... --..... -.~~~ ......... - ... ······1--··············+· 

550 NA NA 19 32 46 98 
600 NAN A I 8 3 1 44 94 
650 NA NA 17 30 42 90 
700 NA NA 16 28 40 86 
750 NA NA 16 27 39 83 

·············································,,1······· ...... - ..................... - .... --.~ .......... - .......... + ........................ + ................ c_ ............ . 

800 NA NA 15 26 38 80 
850 NA NA 15 26 36 78 
900 NA NA 14 25 35 75 
950 NA NA 14 24 34 73 
1000 NA NA 13 23 33 71 

1100 NA NA 13 22 32 68 
1200 NA NA 12 21 30 64 
1300 NA NA 12 20 29 62 
1400 NA NA 11 20 59 
1500 NA NA 57 

1600 NA NA 55 
1700 NA NA 10 18 25 53 
1800 NA NA NA 17 24 52 
1900 NA NA NA 17 24 50 
2000 NA NA NA 16 23 49 

853 
730 
647 

586 
539 
502 

357 
329 
306 
271 

245 
226 
210 
197 
186 

177 
169 
162 
155 
150 

144 
140 
135 
132 
128 

122 
116 
111 
107 
103 

99 
96 
93 
90 
88 

1.625 

1.481 

2440 
1680 
1350 
1150 
1020 

925 
851 
791 
742 
701 

622 
563 
518 
482 
427 

387 
356 
331 
311 
294 

279 
266 
255 
245 
236 

228 
220 
214 
207 
202 

192 
183 
175 
168 
162 

156 
151 
147 
143 
139 

2 

2.125 

1.959 

5080 
3490 
2800 
2400 
2130 

1930 
1770 
1650 
1550 
1460 
1290 
1170 
1080 
1000 
890 

806 
742 
690 
647 
612 
581 

554 
531 
510 
491 

474 
459 
445 
432 
420 

399 
381 
365 
350 
338 

326 
315 
306 
297 
289 

For Slunits: 1 inch = 25 mm, 1 foot = 304.8 111m, 1 cubic foot per hour = 0.0283 m3/h, 1 pound-force per square inch = 6.8947 kPa, I inch water column = 0.249 kPa 

Notes: 

I Table entries are rounded to 3 significant digits. 

2 NA means a flow of less than 10 ft3!h (0.283 m3/h). 

3 Table capacities are based on Type K copper tubing inside diameter (shown), which has the smallest inside diameter ol'the copper tubing products. 
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FUEL GAS PIPING 

TABLE 1216.2(10) 
SEMI-RIGID COPPER TUBING [NFPA 54-12: TABLE 6.2(k)]2 

GAS: NATURAL 

INLET PRESSURE: LESS THAN 2 psi 

PRESSURE DROP: 17.0 in. w.c. 

SPECIFIC GRAVITY: 0.60 

TUBE SIZE (inch) 

% % % 1% 2 
NOMINAL: 

ACR: % % % 1Va 1% 

OUTSIDE: 0.500 0.625 0.750 1.125 1.375 2.125 

INSIDE:1 0.402 0.995 1.245 1.959 

LENGTH (feet) CAPACITY IN CUBIC FEET OF GAS PER HOUR 

10 190 7590 12000 
20 130 2900 5220 8230 17 100 
30 105 216 439 4190 6610 13800 
40 90 185 376 657 932 3590 5650 11800 
50 79 164 333 582 826 3180 5010 

72 148 302 749 2880 4540 
70 66 137 278 486 689 4180 
80 62 127 258 452 641 3890 
90 58 119 243 3650 
100 55 113 229 
125 203 
150 44 184 
175 40 169 296 1610 2540 5300 
200 38 157 275 390 834 1500 2370 4930 
250 33 140 244 346 739 1330 2100 4370 
300 30 62 313 670 1210 1900 
350 28 57 288 616 1110 1750 3640 
400 26 53 268 573 1030 1630 3390 
450 24 177 252 538 968 1530 3180 
500 23 168 238 508 914 1440 3000 

22 868 1370 
600 21 43 152 215 460 829 1310 2720 
650 20 41 83 145 206 441 793 1250 2610 
700 39 80 140 198 423 1200 2500 
750 38 77 135 191 408 ] 160 2410 
800 37 74 184 394 I J 20 2330 
850 35 72 126 178 381 686 1080 2250 
900 34 70 173 370 1050 2180 
950 16 33 68 168 
1000 16 32 66 163 
1100 15 31 63 155 
1200 14 29 60 148 
1300 14 28 142 303 545 860 
1400 13 27 136 291 524 826 1720 
1500 13 26 131 280 505 796 1660 
1600 12 25 127 487 768 1600 
1700 12 24 49 86 123 262 472 744 1550 
1800 11 24 48 84 119 254 457 721 1500 
1900 II 23 47 81 115 247 444 700 1460 
2000 II 22 45 79 240 432 681 1420 

For Sl units: 1 inch"" 25 mm, I ftlOt 304,8 mm. 1 cubic foot per hour = 0,(1283 inch water column = 0.249 kPa 
Notes: 

I Tuble capacities arc based on Type K copper tubing inside diameter (shown), which the smallest inside diameter of the copper tubing products. 
Table entries are rounded to 3 significant digits, 
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FUEL GAS PIPING 

TABLE 1216.2(11} 

SEMI-RIGID COPPER TUBING [NFPA 54-12: TABLE 6.2(1)]2 

PRESSURE DROP: 1.0 psi 

SPECIFIC GRAVITY: 0.60 

TUBE SIZE (inch) 

K& L: % % 2 
NOMINAL: 

ACR: 

OUTSIDE: 1.375 1.625 2.125 
~~~ -,~. ~~ .. ~-.---.-.--

INSIDE:1 0.305 0.402 1.245 1.481 1.959 

LENGTH (feet) CAPACITY IN CUBIC FEET OF GAS PER HOUR 

10 506 2550 5450 9820 15500 32200 
20 169 348 1760 3750 6750 10600 22200 
30 135 279 1410 3010 5420 8550 17800 
40 116 239 4640 7310 15200 

212 4110 6480 13500 
192 3730 

70 86 177 359 628 891 1900 3430 5400 
80 80 164 334 584 829 1770 3190 5030 
90 75 154 314 548 778 1660 2990 4720 9820 
100 71 146 296 518 735 2830 4450 9280 
125 63 1 459 651 2500 3950 
150 57 117 238 416 590 2270 3580 7450 
175 52 108 219 383 543 2090 3290 6850 
200 49 100 204 356 505 1080 1940 3060 6380 
250 43 181 315 448 956 1720 2710 5650 
300 39 406 866 1560 2460 5120 
350 36 373 797 1430 2260 4710 
400 33 140 245 347 741 1330 2100 4380 
450 31 131 230 326 696 1250 1970 4110 
500 30 124 217 308 657 1180 1870 3880 

ll8 624 II 1770 3690 
27 55 112 595 1070 1690 3520 
26 53 108 570 1030 1620 3370 
25 51 103 548 986 1550 3240 

49 100 528 950 150n 3120 
96 51 917 1450 3010 

22 46 93 493 888 1400 2920 
22 44 90 478 861 1360 2830 

950 21 43 464 836 1320 2740 
1000 20 42 149 813 1280 2670 
1100 19 40 142 772 1220 2540 
1200 18 38 135 737 1160 2420 
1300 18 36 129 392 705 1110 2320 
1400 17 35 71 124 376 678 1070 2230 
1500 16 34 68 120 363 653 1030 2140 
1600 16 33 116 350 630 2070 
1700 15 31 64 112 159 339 610 962 2000 
1800 J 5 30 62 108 154 329 592 933 1940 
1900 14 30 60 149 319 906 1890 
2000 14 29 145 310 559 881 1830 

for SI units: 1 inch = 25 111m, J foot:=: 304.8 111m. 1 cubic foot per hour = 0.0283 mOth, 1 pound-force per square inch = 6.S947 kPa 
Notes: 

I Table capacities arc based on Type K copper tubing inside diameter (shown), which the smallest illside diamekr of the copper tubing producls. 
2 Table entries are rounded to 3 significant digits. 
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FUEL GAS PIPING 

TABLE 1216.2(12) 
SEMI-RIGID COPPER TUBING [NFPA 54-12: TABLE 6.2(m)]3 

GAS: NATURAL 

INLET PRESSURE: 2.0 psi 
- "--1 

PRESSURE DROP: 1.5 psi ! 

SPECIFIC GRAVITY: 0.60 
I 

. ,. ·iNTENDED·'USE:·P(PESf2il'fG~BETWEENP6fNTOFDEi.ivERYANDTHE HOUSE-i.I~fEREQUiATOR:TOTACi.OADsuPPUEDBY·A'-'--'---1 

SINGLE HOUSE LINE REGULATOR NOT EXCEEDING 150 CUBIC FEET PER HOUR.2 i 
~ ,~."- - ~-"'-""'~"--~'~~'----"-"-'-'-~~~~'--

TUBE SIZE (inch) 

% % 
NOMINAL: 

1/2 % 

OUTSIDE: 0.500 0.625 2.125 

INSIDE:1 0.305 0.402 0.527 1.959 

LENGTH (feet) CAPACITY IN CUBIC FEET OF GAS PER HOUR 

10 303 625 1270 3150 6740 12 100 19 100 39800 
20 208 430 874 1530 2170 4630 8330 13 100 
30 167 345 702 1230 1740 6690 10600 
40 143 295 601 1050 1490 5730 9030 
50 127 262 532 5080 8000 
60 115 482 843 4600 7250 
70 106 18 444 776 1100 2350 4230 6670 
80 98 203 413 722 1020 2190 3940 6210 
90 92 387 677 961 2050 3690 5820 
100 87 366 640 907 1940 3490 
125 77 324 567 1720 3090 
150 70 294 514 729 1560 2800 
175 64 j'"''' .:1.) 270 472 670 1430 2580 4060 
200 60 124 252 440 624 1330 2400 3780 7870 
250 53 110 223 390 553 1180 2130 3350 6980 
300 48 99 202 353 1070 3040 6320 
350 44 91 186 325 461 984 2790 5820 
400 41 85 173 302 429 916 2600 5410 
450 39 80 162 283 402 859 2440 5080 
500 36 75 153 268 380 811 4800 
550 35 72 146 254 361 771 4560 
600 33 68 139 243 344 735 1320 4350 
650 32 65 133 2"') -'.:- 330 704 1270 2000 4160 
700 30 63 128 223 317 676 1220 1920 4000 
750 29 60 123 215 305 652 1170 1850 3850 
800 28 58 119 208 1130 1790 3720 
850 27 57 1 ]5 201 285 609 1100 1730 3600 
900 27 55 111 195 276 590 1060 1680 3490 
950 26 53 108 189 268 573 1030 1630 3390 
1000 25 52 184 161 558 1000 1580 3300 
1100 24 49 I 248 954 1500 3130 
1200 23 47 95 1 237 505 910 1430 2990 
1300 22 45 9.1 160 227 484 871 1370 2860 
1400 21 43 88 153 2]8 465 837 1320 2750 
1500 20 42 85 ]48 210 448 806 1270 2650 
1600 19 40 1 202 432 1 2560 
1700 19 39 79 138 196 419 753 1190 2470 
1800 18 38 77 134 190 406 731 1150 2400 
1900 18 37 74 130 184 709 H2O 2330 
2000 17 36 72 126 179 383 690 1090 2270 

for SI units: I inch = 2S 111m, I foot 304.8 !TIm. I cubic foot per hour 0.0283 1 pound-force per square inch = 6.8947 kPa 
Notes: 
I Table capacities arc based on Type K copper tubing inside diameter (shown), which has the smallest inside diameter of the copper tubing products. 

Where this (able is used to size the tubing upstream of a line pressure regulator, the pipe or tubing downstream of the line pressure regulator shall be sized 
using a pressure drop no greater than 1 inch water column (0.249 kPa). 
Table entries are rounded 10 signilicant digits. 
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FUEL GAS PIPING 

TABLE 1216.2(13) 

SEMI-RIGID COPPER TUBING [NFPA 54·12: TABLE 6.2(n)]2 

GAS: NATURAL 

INLET PRESSURE:. 5.0 psi 

PRESSURE DROP: [ 3.5 psi 

SPECIFIC GRAVITY: 0.60 

TUBE SIZE (inch) 

K& l: % % 1% 2 
NOMINAL: 

ACR: % % 1% 

OUTSIDE: 0.375 0.875 1.125 1.625 2.125 

0.745 0.995 1.481 1.959 

CAPACITY IN CUBIC FEET OF GAS PER HOUR 

2140 3750 5320 II 20400 32200 67 100 
20 724 1470 2580 3650 7800 14000 22200 46 100 
30 582 2070 2930 6270 11300 17800 37000 
40 498 1770 2510 9660 15200 31 700 
50 441 2230 8560 13500 28 100 
60 400 2020 12200 25500 
70 .1310 1860 3960 7130 II 200 23400 
80 166 1220 1730 3690 6640 10500 21800 
90 156 1140 ]620 3460 6230 9820 20400 
100 147 1080 5880 9270 19300 

130 547 955 5210 8220 17 100 
150 118 243 495 866 1230 2620 4720 7450 15500 
[75 109 224 456 796 1130 2410 4350 6850 14300 
200 101 208 424 741 1050 2250 4040 6370 13300 
250 90 185 376 657 932 1990 3580 5650 11800 
300 81 167 340 844 3250 5120 10700 

75 154 313 547 777 1660 2990 4710 9810 
69 143 291 509 722 1540 2780 4380 9120 
65 134 273 478 678 1450 2610 4110 8560 
62 127 258 451 640 1370 2460 3880 8090 
58 121 245 429 608 1300 2340 3690 7680 
56 115 234 409 580 1240 2230 3520 7330 
53 110 224 392 556 1190 2140 3370 7020 

700 51 106 215 376 534 1140 2050 3240 6740 
750 49 102 207 362 514 1100 1980 3120 6490 
800 98 200 350 1060 1910 3010 6270 
850 46 95 194 339 481 1030 1850 2910 6070 
900 45 92 188 328 466 1000 1790 2820 5880 
950 43 90 182 319 452 967 1740 2740 571 0 
1000 42 87 177 310 440 940 1690 2670 5560 
1100 40 83 418 893 1610 5280 
1200 38 79 399 852 1530 2420 5040 
1300 37 76 154 382 816 1470 2320 4820 
1400 35 73 148 259 367 784 1410 2220 4630 
1500 34 70 353 755 1360 2140 4460 
1 68 341 729 1310 4310 
1700 65 133 233 330 705 1270 200n 4170 
1800 63 [29 226 320 684 [230 1940 4040 
1900 62 125 664 1200 1890 3930 
2000 60 122 646 1[60 1830 3820 

For units: I inch = 25 rnm, I root 304.8 mill, I cubic foot per hour = O,(J283 nr'/h, 1 pound-force per square inch 6.8947 kPa 

Notes: 

I Table capacities are based on Type K copper tubing inside diameter (shown), which has the smallest inside diameter of the copper tubing products. 

Table entries are rounded to significant digits. 
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FUEL GAS PIPING 

TABLE 1216.2(14) 

CORRUGATED STAINLESS STEEL TUBING (CSST) [NFPA 54-12: TABLE 6.2(0)]1,2 

GAS: NATURAL 

INLET PRESSURE: LESS THAN 2 psi 

PRESSURE DROP: 0.5 in. w.e. 

SPECIFIC GRAVITY: 0.60 

TUBE SIZE (EHD)3 

FLOW DESIGNATION: 13 15 18 30 31 37 39 46 48 

LENGTH (feet) CAPACITY IN CUBIC FEET OF GAS PER HOUR 

5 46 63 115 134 225 270 471 546 895 ]037 1790 2070 3660 4140 
10 32 44 82 95 161 192 330 639 746 1260 1470 2600 2930 
15 25 35 66 132 157 524 615 1030 2140 2400 
20 22 31 58 67 116 137 456 536 888 1050 1850 2080 
25 19 27 52 60 104 122 409 482 793 936 1660 1860 

30 18 25 47 55 96 112 374 442 723 1520 1700 
40 15 21 41 97 325 386 625 1320 1470 
50 13 19 37 75 87 144 292 347 1180 1320 
60 12 17 34 68 80 131 153 267 318 1080 1200 

70 II 16 31 63 74 141 248 295 471 563 1000 1110 
80 10 15 29 60 69 132 232 277 440 527 940 1040 
90 10 14 28 57 65 125 219 262 415 498 887 983 
100 9 13 54 62 118 208 249 393 472 843 933 

150 7 10 23 42 48 91 171 205 320 387 691 762 
200 6 9 21 38 44 82 148 179 277 336 600 661 
250 5 8 19 34 39 74 133 161 247 538 591 
300 5 7 17 32 36 57 67 95 148 226 540 

For Siunits: I inch 25 111m. 1 il)ot 304.8 111m, I cubic toot per hour = O.02R3 I pound-force per square inch = 6.8947 kPa, I inch water column 0.249 kPa 

Notes: 

I Table entries are rounded to 3 significant digits. 

Table includes losses for four 90 degree (1.57 rad) bends and two end tittings. Tubing runs with larger numbers of bends. fittings, or both shall be increased by an 

equivalent length of tubing to the rollowing equation: L = 1.3 11, where L is additional length (ft) of tubing and n is the number of additional fittings, bends, or both. 

EHD Equivalcl11 Hydraulic Diameter, which is a measure of the relative hydraulic efficiency between different tubing sizes. The greater the value of EHD, 

the greater the gas capacity of the tubing. 
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FUEL GAS PIPING 

TABLE 1216.2(15) 
CORRUGATED STAINLESS STEEL TUBING (CSST) [NFPA 54-12: TABLE 6.2(p)]1, 2 

5 120 160 
10 83 112 462 
15 67 90 161 313 379 
20 57 140 164 273 329 
25 51 147 245 295 

30 46 134 225 270 
40 39 54 116 196 234 
50 35 I 48 176 210 
60 32 44 192 

70 29 41 76 ! 178 
80 27 38 71 167 
90 26 36 67 133 157 
100 24 34 63 126 149 

150 19 27 52 60 104 122 
200 17 23 45 52 91 106 
250 15 21 40 46 82 95 
300 13 19 37 42 75 87 

518 

471 
407 
363 
330 

306 
285 
268 
254 

206 
178 
159 
144 

GAS: NATURAL 

INLET PRESSURE: LESS THAN 2 psi 

PRESSURE DROP: 3.0 in. w.e. 

SPECIFIC GRAVITY: 0.60 

INCH WATER COl.UMN OR GREATER 

5010 8800 
3560 6270 

778 1250 2540 2910 5140 
672 1090 2200 2530 4460 
599 978 1960 2270 4000 

546 895 1790 2070 3660 
471 778 1550 1800 3180 
421 698 1380 1610 2850 
383 639 1260 1470 2600 

355 593 1170 1360 2420 
331 555 1090 1280 2260 
311 524 1030 1200 2140 
295 498 974 1140 2030 

240 409 793 936 1660 
207 355 686 812 1440 
184 319 613 728 1290 
168 234 559 665 1180 

10 100 
7160 
5850 
5070 
4540 

4140 
3590 
3210 
2930 

2720 
2540 
2400 
2280 

1860 
1610 
1440 

! 1320 

For SI units: I foot 304.8 111m. I cubic foot per hour = 0.0283 m3/h, 1 pound-force per square inch 6.8947 kPa, I inch water column = 0.249 kPa 

Notes: 

I Table entries are rounded to 3 significant digits. 

Table includes losses for four 90 degree (1.57 rad) bends and two end fittings. Tubing runs with larger numbers of bends, fittings. or both shall be increased by an 

equivalent length of tubing to the following equation: L = 1.3 n, where L is additional (ft) of tubing and fi is the !lumber of additional fittings, bends, or both. 

Equivalent Hydraulic Diameter, which is a measure of the relative hydraulic ctliciency between different tubing sizes. The grenter the value of EHD, 

the the gas capacity of the tubing. 
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FUEL GAS PIPING 

TABLE 1216.2(16) 
CORRUGATED STAINLESS STEEL TUBING (CSST) [NFPA 54-12: TABLE 6.2(q)]1, 2 

GAS: NATURAL 

INLET PRESSURE: LESS THAN 2 psi 

FLOW DESIGNATION: 13 46 62 

LENGTH (feet) CAPACITY IN CUBIC FEET OF GAS PER HOUR 

5 737 911 1950 3000 7050 12400 14260 
10 529 649 1370 2140 8800 10 100 
15 436 532 1110 1760 7210 8260 
20 380 462 958 6270 7160 
25 342 I 414 855 5620 6400 
30 313 379 778 5140 5850 
40 273 329 672 2200 4460 5070 
50 245 295 518 599 1960 4000 4540 
60 225 270 471 546 1790 3660 4140 

70 209 250 435 505 830 1660 1920 3390 3840 
80 196 234 407 471 778 1550 1800 3180 3590 
90 185 221 383 444 735 1460 1700 3000 3390 
100 176 210 363 421 698 1380 1610 2850 3210 

150 145 172 294 342 573 1130 1320 2340 
200 24 126 149 254 295 498 974 1140 2030 
250 21 66 114 134 226 263 447 870 1020 1820 
300 19 52 60 104 122 206 240 409 793 936 1660 

For SI units: 1 foot 304.8 mm, I cubic foot per hour 1 pound-force per square inch = 6.8947 kPa. I inch water column 0.249 kPa 

Notes: 
I Table entries are rounded to 3 significant digits. 

Table includes losses tor four 90 degree (1.57 rad) bends and two end fittings. Tubing runs with larger numbers of bends. fittings, or both shall be increased by an equiv-

alent length orlubing to the following equation: L = 1.3 II, where Lis additional length (ft) of tubing and Il is the number of additional fittings. bends. or both. 

HID EqL1ivalcnt Hydraulic Diameter, which is a measure of the relative hydraulic efticiency between different tubing sizes. The greater the value ofEHD, the 

greater the gas capacity of the tubing. 
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FUEL GAS PIPING 

TABLE 1216.2(17) 
CORRUGATED STAINLESS STEEL TUBING (CSST) [NFPA 54-12: TABLE 6.2(r)]1, 2, 3, 4 

GAS: NATURAL 

INLET PRESSURE: 2.0 psi 

PRESSURE DROP: 1.0 psi 

SPECIFIC GRAVITY: 0.60 

FLOW DESIGNATION: 13 15 18 19 23 25 30 31 37 39 46 48 60 

LENGTH (feet) CAPACITY IN CUBIC FEET OF GAS PER HOUR 

10 270 353 1100 1370 2590 2990 4510 5037 9600 iO 700 18600 21600 
25 166 220 709 876 1620 1870 2890 3258 6040 6780 11900 13 700 
30 151 200 650 801 1480 1700 2640 2987 5510 6200 10900 12500 
40 129 172 297 567 696 1270 1470 2300 2605 4760 5380 9440 10900 
50 115 154 266 314 510 624 1140 1310 2060 2343 4260 4820 8470 9720 

75 93 124 218 257 420 512 922 1070 1690 1932 3470 3950 6940 7940 
80 89 120 211 249 407 496 892 J030 1640 1874 3360 3820 6730 7690 
100 79 107 189 222 366 445 795 920 1470 1685 3000 3420 6030 6880 
150 64 87 155 182 302 364 646 748 1210 1389 2440 2800 4940 5620 
200 55 75 135 157 263 317 557 645 1050 1212 2110 2430 4290 4870 

250 49 67 121 141 284 497 576 941 1090 1890 2180 3850 4360 
300 44 61 110 129 260 453 525 862 999 1720 1990 3520 3980 
400 38 96 II I 225 390 453 749 871 1490 1730 3060 3450 
500 34 100 202 348 404 552 783 1330 1550 2740 3090 

For Slunits: 1 foot 1 pound-force per square inch = 6.8947 kPa 

Notes: 
I Table docs not include eHect of pressure drop across the line regulator. Where regulator loss exceeds 0.75 psi (S.17 kPa). DO NOT USE THIS TAI3LE. Con-

sult \V'ith regulator manufacturer for pressure drops and capacity factors. Pressure drops 3 regulator arc capable ol'varying wil.h Ilow rate. 

:2 CAUTION: Capacities shown in table are capable of exceeding maximum capacity for a selected regulator. Consult with regulator or tubing l11anul~lctllrcr 
for guidance. 

Table includes losses for four 90 degree (I.S7 rad) bends and two end fittings. Tubing runs with larger numbers of bends, fittings, or both shall be increased 

by an equivalent length of tubing according to the following equation: L =] ti, where L additional length (ft) of tubing and n is the number of additional 

fittings, bends, or both. 
4 Table entries are rounded to 3 significant digits. 

5 EHD = Equivalent Hydraulic Diameter, which is a measure of the relative hydraulic efficiency betwecn different tubing The greater the value of HID. 

the greater the gas capacity of the tubing. 
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FUEL GAS PIPING 

TABLE 1216.2(18) 
CORRUGATED STAINLESS STEEL TUBING (CSST) [NFPA 54-12: TABLE 6.2(8)]1,2,3,4 

FLOW DESIGNATION: 13 15 

LENGTH (feet) 

10 523 674 1080 1300 2000 
25 322 420 691 1290 
30 292 382 632 1180 
40 251 329 549 ]030 
50 223 293 492 926 

75 238 403 763 
80 230 391 740 
100 205 350 665 
150 ]66 287 548 
200 143 249 478 

250 95 128 223 430 
300 86 116 204 394 
400 74 100 177 343 
500 66 89 159 309 

SI units: I toot 304,1\ min, 1 cubic foot per hour 0,0283 

Notes: 

GAS: NATURAL 

INLET PRESSURE: 5.0 psi 

PRESSURE DROP: 3.5 psi 

SPECIFIC GRAVITY: 0.60 

TUBE SIZE (EHD)5 

46 48 

CAPACITY IN CUBIC FEET OF GAS PER HOUR 

2530 4920 8300 
1620 3080 5310 
1480 2800 4860 
1280 2420 4230 

I 1150 2160 3790 

944 1750 3506 
1690 3400 
1510 
1230 
1060 

945 1090 
860 995 
742 858 1380 2800 
662 766 1040 2500 2870 

40400 
25600 
23 400 
20200 
18 100 

14800 
14300 
12800 
10500 
9090 

7110 
6500 
5650 
5060 

I Table docs not include effect of pr",>ure drop across the line regulator. Where regulator exceeds I psi ( kPa), DO NOT USE THIS TABLE, Consult with regu-

latm- manufrlcturer tor pressure drops and capacity factors. Pressure drops across regulatof are capable of varying with the flow rate. 

CAUTION: Capacities shown in table [IfC capable of exceeding the maximum capacity of selected regulator. Consult tubing manufacturer for guidance. 

Table includes losses for four 90 degree (I rad) bends and two end fittings. Tubing runs with larger numbers of bends, fittings, both shall be increased by an equiva-

lent length of tubing to (he following equation: L == I J 11, where L is additional length (feet) of tubing and n is the number of additional fittings, bends, Of both. 

4 Table entries arc rounded [0 3 signillGlIlt digits, 

EHD Equivalent Hydraulic Diameter, which is measure ofthe relative hydraulic efficiency between different tubing sizes. The greater the value orEIID, the greater 

the gas capacity of the tubing, 
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FUEL GAS PIPING 

TABLE 1216.2(19) 
POLYETHYLENE PLASTIC PIPE [NFPA 54-12: TABLE 6.2(t)]* 

I ~""""~""-~~~.-.----~~ 

NOMINAL 00: 
DESfGNATioN: 

PIPE SIZE (inch) 
~ ~---~-.. -,-------

1% 
SOR10 

GAS: NATURAL 

INLET PRESSURE: LESS THAN 2 psi 

PRESSURE DROP: 0.3 in. w.c. 

SPECIFIC GRAVITY: 0.60 

3 
SDR11 SOR 11 

--.---~-.---.---

ACTUAL 10: 1.077 1.328 1.943 

LENG!J:i(!!et} -----------C-APACITY-INCUBICFEETOF GASPER HOUR 
10 153 551 955 1440 2590 7170 
20 105 210 379 656 991 1780 4920 
30 84 169 304 527 796 1430 3950 
40 72 144 260 451 681 3380 
50 64 128 231 400 604 3000 

547 2720 
70 53 107 192 333 904 2500 
80 50 99 179 310 841 2330 
90 46 93 ]68 291 789 2180 
100 44 88 159 275 745 2060 
125 78 661 1830 
150 35 71 127 333 598 1660 
175 32 65 117 306 551 1520 
200 30 60 109 285 1420 

27 54 97 167 253 1260 
24 48 152 1 

350 22 45 81 139 211 1050 
400 I 42 75 130 196 974 
450 19 39 70 122 [84 914 
500 37 66 115 174 863 

For SI unit,,: I inch 304.8 mm, I cubic foot per hour = 0.0283 1 pound-force per square inch = 6.8947 kPa. 1 inch water column 

* Table enlries are rollnded to .3 significant digits. 
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9520 
7640 
6540 

2020 
1880 
1770 
1670 

0.249 kPa 
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FUEL GAS PIPING 

TABLE 1216.2(20) 
POLYETHYLENE PLASTIC PIPE [NFPA 54·12: TABLE 6.2(u)]* 

GAS: NATURAL 

INLET PRESSURE: LESS THAN 2 psi 

PRESSURE DROP: 0.5 in. w.c. 

SPECIFIC GRAVITY: 0.60 

PIPE SIZE (inch) 

NOMINALOD: 1/2 3 

DESIGNATION: SDR 9.3 

ACTUAL ID: 0.660 1.077 1.328 1.554 1.943 

LENGTH (feet) CAPACITY IN CUBIC FEET OF GAS PER HOUR 

10 20] 403 
20 138 277 499 
30 111 222 401 
40 95 343 
50 84 
60 76 
70 70 
80 65 131 
90 61 123 
]00 58 116 
125 51 I 

150 46 93 
175 43 86 154 
200 40 80 144 
250 35 71 127 
300 32 115 

350 29 59 106 
400 27 55 99 
450 26 51 93 
500 24 48 88 

For SI units: I inch = 25 ITIm. I foot = 304.8 mm. 1 cubic foot per hour = 0.0283 

Table enlries rounded (0 significant digits. 

1 

865 
695 
594 
527 

321 
29] 
268 
249 
221 

184 
171 
160 

1900 
1310 2350 
1050 1880 
898 1610 
796 

1110 
1040 

547 

439 
404 
376 675 
333 598 

542 
278 499 
258 464 
242 435 
229 411 

6490 
5210 
4460 
3950 

3300 
3070 
2880 
2720 
2410 
2]80 
2010 
1870 
1660 

1380 
1280 
1200 
1140 

18260 
12550 

6370 

3200 
2900 
2670 
2480 
2330 
2200 

1 pound-force per square inch = 6.8947 kPa. 1 inch water column 0.249 kPa 
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FUEL GAS PIPING 

TABLE 1216.2(21) 
POLYETHYLENE PLASTIC PIPE [NFPA 54-12: TABLE 6.2(v)]* 

GAS: NATURAL 

INLET PRESSURE: 2.0 psi 

PRESSURE DROP: 1.0 psi 

SPECIFIC GRAVITY: 0.60 

PIPE SIZE (inch) 

NOMINAL 00: 1/2 % 1 1/4 1 V2 2 3 

DESIGNATION: SDR 9.3 SDR 11 SDR 11 SDR10 SDR 11 SDR 11 SDR 11 

10: 0.860 1.077 1.328 1.554 1.943 2.864 

LENGTH (feet) GAS PER HOUR 

I 1860 31600 87300 169000 
20 1280 2560 4610 12 100 21 700 60000 116000 
30 1030 2050 3710 6420 9690 17400 48200 93200 

878 1760 3170 5490 8300 14900 41200 79700 
1560 4870 7350 13200 36600 70700 

4410 6660 000 33 100 64000 
2340 4060 6130 11000 30500 58900 
2180 3780 5700 10200 28300 54800 

3540 5350 9610 26600 51400 
3350 5050 9080 25 100 48600 

4480 8050 43000 
150 429 2690 4060 7290 20200 39000 
175 395 791 1430 2470 3730 6710 18600 35900 
200 368 736 1330 2300 3470 6240 17300 33400 
250 326 652 1180 2040 3080 5530 15300 29600 
300 295 1070 2790 5010 13900 800 
350 272 544 981 2570 4610 12800 24700 
400 253 506 913 1580 2390 4290 11900 22900 
450 237 856 1480 2240 4020 11 100 21500 
500 224 2120 3800 10500 20300 

213 3610 9990 19300 
600 203 3440 9530 18400 
650 194 1220 1840 3300 9130 17600 
700 674 1170 1760 170 8770 16900 
750 649 1700 3050 8450 16300 

1640 2950 8160 15800 
850 607 1590 2850 7890 15300 
900 326 588 1540 2770 7650 14800 
950 158 317 572 990 1500 2690 7430 14400 
1000 154 308 556 963 1450 2610 7230 14000 

915 1380 2480 13300 
1200 139 279 504 873 1320 2370 6550 12700 
1300 134 267 482 836 1260 2270 6270 12 100 
1400 128 257 463 803 1210 2180 6030 11600 
1500 124 247 446 773 2100 5810 11200 
1600 119 239 431 747 2030 5610 10800 
1700 115 231 417 723 1960 5430 10500 
1800 IJ2 224 404 701 1900 5260 10200 
1900 109 218 393 680 1850 5110 9900 
2000 106 212 382 662 1800 4970 9600 

For SI units: 1 inch mm, J foot = 304.8 111m, J cubic fool per hour J pound-force per square inch 6.1:\947 kPa 

~'< Table entries are rounded to 3 significant digits. 
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FUEL GAS PIPING 

TABLE 1216.2(22) 

POLYETHYLENE PLASTIC TUBING [NFPA 54-12: TABLE 6.2(W)]2,3 

GAS: NATURAL 

INLET PRESSURE: LESS THAN 2.0 psi 

PRESSURE DROP: in. w.e. 

SPECIFIC GRAVITY: 0.60 

PLASTIC TUBING SIZE 

NOMINAL 00: % 

DESIGNATION: SDR7 SDR 11 

ACTUAL 10: 0.445 0.927 

LENGTH (feet) CAPACITY IN CUBIC FEET OF GAS PER HOUR 

10 54 
20 37 256 
30 30 205 
40 26 176 
50 23 156 
60 21 141 
70 19 130 
80 18 121 
90 17 113 
100 16 107 
125 14 95 
]50 13 86 
175 12 79 
200 11 
225 10 
250 NA 
275 NA 
300 NA 
350 NA 54 
400 NA 51 
450 NA 47 
500 NA 45 

For ST units: I inch 25 111m, I root 304.8 mm, I cubic root per hour = 

0.0283m3Ih, I pound-force per square inch 6.8947 kPa, I inch ,vater column 

= 0.249 kPa 

Notes: 
I CTS =: Copper tube size. 

2 Table entries rounded to 3 significant digits. 

NA now of less than 10 1't3/h (0.283 111]/h). 

240 

TABLE 1216.2(23) 

POLYETHYLENE PLASTiC TUBING [NFPA 54-12: TABLE 6.2(x)]2, 3 

NOMINAL 00: 

DESIGNATION: 

ACTUAL 10: 

INLET PRESSURE: LESS THAN 2.0 psi 

PRESSURE DROP: 

PLASTIC TUBING SIZE 

% 

SDR7 SDR 11 

0.445 0.927 

LENGTH (feet) CAPACITY IN CUBIC FEET OF GAS PER HOUR 

10 72 
20 49 337 
30 39 271 
40 34 232 
50 30 205 
60 27 
70 25 171 
80 23 159 
90 22 149 
100 
125 
150 l.13 
175 104 
200 97 
225 91 
250 86 
275 82 
300 78 

350 72 
400 NA 67 
450 NA 63 
500 NA 59 

For SI units: 1 inch 25 111111, I foot = 304.8 mm, 1 cubic foot per hour 

1 pound-force per square inch = 6.8947 kPa, I inch water column 

0.249 kPa 
Notes: 
I CTS Copper tube size. 

Table entries are rounded to 3 significant digits. 

NA means a nO\V ofless than 10 ft3/\1 (0.283 
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FUEL GAS PIPING 

TABLE 1216.2(24) 
SCHEDULE 40 METALLIC PIPE [NFPA 54: TABLE 6.3(a)]* 

INTENDED REGULATOR AND 

PIPE SIZE (inch) 

NOMINAL 
1/2 % 1V4 1% 2 2% 3 4 

INSIDE: 

ACTUAL: 0.622 0.824 1.049 1.380 1.610 2.067 2.469 3.068 4.026 

900 40300 77 600 124000 219000 446000 
27700 53300 85000 ]50000 306000 

7220 22200 42800 68200 121 000 246000 
40 6180 ]2700 19000 36600 58400 103 000 211000 
50 5480 11 300 16900 32500 51700 91 500 J 87000 

60 1260 2640 4970 10200 15300 29400 46900 82900 169000 
70 1160 2430 4570 9380 J4100 27 100 43 100 76300 156000 
80 1080 2260 4250 8730 13 100 25200 40 100 70900 145000 
90 1010 2120 3990 8190 12300 23600 37700 66600 136000 
100 956 2000 3770 7730 11600 22300 35600 62900 128000 

1770 3340 6850 1 31 500 55700 114000 
150 768 1610 3020 6210 28600 50500 103000 
175 706 2780 5710 16500 26300 46500 94700 
200 657 5320 15300 24400 43200 88 100 
250 582 4710 7060 13600 21700 38300 78 100 

300 4270 6400 12300 19600 34700 70800 
350 486 3930 5880 11 300 18 100 31 900 65 100 
400 945 1780 3650 5470 10 500 16800 29700 60600 
450 886 1670 3430 5140 9890 15800 27900 56800 
500 1580 3240 4850 9340 14900 26300 53700 

550 1500 3070 4610 8870 14 100 25000 51000 
600 363 759 1430 2930 4400 8460 13500 23900 48600 
650 347 1370 2810 4210 8110 12900 22800 46600 
700 334 1310 2700 4040 7790 12400 21900 44800 
750 321 2600 3900 7500 12000 21 100 43 100 

800 310 2510 3760 7240 II 500 20400 41600 
850 300 628 1180 2430 3640 7010 11200 19800 40300 
900 291 609 1150 2360 3530 6800 10800 19200 39 100 
950 283 592 1110 2290 3430 6600 10500 18600 37900 
1000 275 575 1080 2230 3330 6420 10 200 18 100 36900 

lIOO 546 1030 2110 3170 6100 9720 17200 35000 
1200 249 521 982 2020 3020 5820 9270 16400 33400 

239 499 940 1930 2890 5570 8880 15700 32000 
480 903 1850 2780 5350 8530 15 100 30800 

870 1790 2680 5160 8220 14500 29600 

1 2590 4980 7940 14000 28 
813 1670 2500 4820 7680 13600 27700 

1800 200 419 789 1620 2430 4670 7450 13200 26900 
1900 194 407 766 1570 2360 4540 7230 12800 26 100 
2000 189 395 745 1530 2290 4410 7030 12400 25400 

For Sf units: 1 inch 25 mm, 1 foot 304.8 mm, 1000 British thermal units per hour = 0.293 kW, I pound-force per square inch 6.8947 kPa 
.;: Table entries are rounded to significant digits. 
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FUEL GAS PIPING 

TABLE 1216.2(25) 
SCHEDULE 40 METALLIC PIPE [NFPA 54: TABLE 6.3(b)]* 

INLET PRESSURE: 10.0 psi 

PRESSURE DROP: 3.0 psi 

SPECIFIC GRAVITY: 1.50 

INTENDED USE: PIPE SIZING BETWEEN FIRST STAGE (HIGH PRESSURE) REGULATOR AND STAGE (LOW PRESSURE) REGULATOR 

PIPE SIZE (inch) 

NOMINAL 
% % 1% 1% 2 2% 4 

INSIDE: 

ACTUAL: 0.622 0.824 1.049 1.380 1.610 2.067 2.469 4.026 

LENGTH 
CAPACITY IN THOUSANDS OF BTU PER HOUR 

(feet) 

10 5890 I 23200 71300 137000 21 000 387000 000 
20 4050 8460 15900 32700 49000 94400 150000 266000 543 000 
30 3250 6790 12800 26300 75800 121000 214000 436000 
40 2780 5810 11000 22500 64900 103000 183000 373 000 
50 2460 9710 19900 57500 91 600 162000 330000 

60 8790 18 100 52 100 83000 147000 299000 
70 2050 8090 16600 47900 76400 135000 275000 
80 1910 4000 7530 15500 44600 71100 126000 256000 
90 1790 3750 7060 ]4500 21700 41800 66700 118000 240000 
100 1690 3540 6670 ]3700 20500 39500 63000 111000 227000 

125 1500 3140 5910 12 100 18200 000 55 98700 201 000 
150 1360 2840 II 000 16500 31700 50600 89400 182000 
175 1250 2620 15200 29200 46500 82300 167 800 
200 1160 2430 14100 27200 43300 76500 156 ]00 
250 1030 2160 12500 24 100 38400 67800 138400 

300 935 1950 11300 61500 125400 
350 860 1800 10400 56500 115300 
400 800 1670 9690 29800 52600 107300 
450 751 1570 6070 9090 27 900 49400 100700 
500 709 2790 5730 8590 26400 46600 95 100 

550 673 2650 5450 15700 25000 44300 90300 
600 642 2530 5200 7780 15000 23 900 42200 86200 
650 615 1290 2420 4980 7450 14400 22900 40500 82500 
700 591 1240 2330 4780 7160 13 800 22 000 38900 79300 
750 569 1190 2240 4600 6900 13300 21200 37400 76400 

800 550 11 170 4450 12 20500 36 73 
850 532 1110 2100 4300 6450 12400 19800 35000 71400 
900 516 1080 2030 4170 6250 12000 19200 33900 69200 
950 501 1050 1970 4050 6070 11 700 18600 32900 67200 
1000 487 1020 1920 5900 11 400 18 100 32000 65400 
1100 463 968 ]820 5610 10800 17 30400 100 
1200 442 923 1740 5350 10300 16400 29000 59200 
1300 423 884 1670 5120 9870 15700 27800 56700 
1400 406 849 1600 4920 9480 15 100 26700 54500 
1500 391 818 1540 4740 9130 14600 25700 52500 
1600 378 790 1490 24800 50 
1700 366 765 1440 2960 24000 49000 
1800 355 741 1400 2870 4300 13200 23 300 47600 
1900 344 720 1360 2780 4170 12800 22600 46200 
2000 335 700 1320 2710 4060 7820 12500 22000 44900 

For Siunils: I inch = 25111111, I foot 304.1': mm, 1000 British lhermalllnits per hour = 0.293 kW, 1 pound-force per square inch = 6.1':947 kPa 
.:, Table are rounded to :3 signilic<lnt digits. 
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FUEL GAS PIPING 

TABLE 1216.2(26) 
SCHEDULE 40 METALLIC PiPE [NFPA 54: TABLE 6.3(c)]* 

GAS:TUNDILUTED PROPANE 

INLET PRESSURE:I?o psi 

PRESSURE DROP: i 1.0 psi 

SPECIFIC GRAVITY: i 1.50 
_, ._~ __ __ •• ____ ., ___ h' •• _.~~_,_~ __ • ____ ~._._ 

AND LINE PRESSURE REGULATOR 

PIPE SIZE (inch) 

NOMINAL: % % 1% 4 

0.622 0.824 1.049 1.380 

CAPACITY IN THOUSANDS OF BTU PER HOUR 

5590 10500 32400 62400 359000 
20 1840 3850 7240 14900 22300 42900 247000 
30 1480 3090 5820 11 900 17900 34500 198000 
40 1260 2640 4980 10200 15300 29500 47000 83 100 
50 1120 2340 4410 26 100 41700 73700 
60 1010 23700 66700 
70 934 1950 3680 7550 11300 21800 34700 61400 
80 869 1820 3420 7020 10500 20300 32300 57 100 116000 
90 815 1700 3210 6590 9880 19000 30300 53600 109000 
100 770 3030 6230 9330 18000 28600 50600 103000 
J25 682 2690 5520 15900 25400 44900 91500 
150 618 1290 2440 5000 7490 14400 40700 82900 
175 569 1190 2240 4600 6890 13300 37400 76300 
200 529 1110 4280 6410 12300 71000 
250 469 981 3790 5680 10900 62900 
300 5150 9920 57000 
350 391 817 1540 3160 4740 9120 52400 
400 364 760 1430 2940 4410 8490 13 500 23900 48800 
450 341 714 1340 2760 4130 7960 12700 400 45800 
500 322 674 1270 3910 7520 12000 21200 43200 
550 306 640 1210 3710 7140 41 100 
600 292 611 1150 3540 6820 10900 19200 39200 
650 585 1100 3390 6530 10400 18400 37500 
700 562 1060 2170 3260 6270 9990 17700 36000 
750 1020 2090 3140 6040 9630 17000 34700 
800 985 9300 16400 
850 953 1960 2930 5640 9000 15900 
900 235 924 1900 2840 5470 8720 15400 
950 228 476 2760 8470 15000 
1000 222 463 2680 8240 14600 
1100 210 440 1 2550 7830 13800 
1200 201 420 791 1620 2430 4680 7470 13200 
1300 192 402 757 1550 2330 4490 7150 1 600 25800 
1400 185 386 727 1490 2240 4310 6870 12 100 24800 
1500 178 372 1440 2160 4150 6620 11 700 23900 
I 4010 11300 23000 
1700 166 348 2010 3880 6180 10900 22 300 
1800 161 337 1300 1950 3760 6000 10600 21600 
1900 157 327 617 1270 1900 3650 5820 10300 21000 
2000 152 318 600 1230 1840 3550 5660 10000 20400 

For Sf units: I inch 25 mm, J foot 304.8 mm. 1000 British thermal units per hour 0.293 kW, I pound-force per square inch 6.X947 kPa 

* Table entries are rounded to 3 significant digits. 
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FUEL GAS PIPING 

TABLE 1216.2(27) 
SCHEDULE 40 METALLIC PIPE [NFPA 54: TABLE 6.3(d)]* 

GAS: UNDILUTED PROPANE 

INLET PRESSURE: 11.0 in. W.c. 

PRESSURE DROP: 0.5 in. w.c. 

SPECIFIC GRAVITY: 1.50 

INTENDED USE: SIZING BETWEEN ORSECOND STAGE APPLIANCE 

PIPE SIZE (inch) 

NOMINAL 
% 1% 1% 2% 

INSIDE: 

0.622 0.824 1.049 1.380 1.610 2.469 

CAPACITY IN THOUSANDS OF BTU PER HOUR 

1150 2350 10800 19 1 
200 418 787 1620 7430 13 100 26800 
160 336 632 1300 5970 10600 21 500 
137 287 541 1110 3210 5110 9030 18400 
122 255 985 2840 4530 8000 16300 

231 892 2570 7250 14800 
101 212 821 1230 2370 3770 6670 13600 

100 94 197 763 1140 2200 3510 6210 12700 
125 89 1070 2070 3290 5820 11900 
150 84 1010 1950 3110 5500 
I 74 899 
200 67 814 1570 2500 90]0 
250 62 129 243 749 1440 2300 8290 
300 58 120 227 465 697 1340 2140 7710 
350 51 ]07 201 412 618 1190 1900 3350 6840 

46 182 1080 ] 

42 89 167 344 515 991 1580 2790 5700 
500 40 83 J56 320 479 922 1470 2600 5300 
550 37 78 146 300 449 865 2440 4970 
600 35 73 138 283 424 817 4700 

70 131 269 776 4460 
700 32 66 125 257 385 741 1180 2090 4260 
750 30 64 120 246 368 709 1130 2000 4080 
800 29 61 115 236 354 681 1090 1920 3920 
850 28 59 1I1 227 341 656 1050 3770 
900 27 107 329 634 1010 3640 
950 26 55 104 213 319 613 978 3530 
1000 25 53 100 206 309 595 948 3420 
1100 25 52 97 200 300 1630 3320 
1200 24 50 95 195 292 1580 3230 
1300 23 1500 
1400 22 264 509 811 1430 2930 
1500 21 253 487 777 1370 2800 
1600 20 79 243 468 746 1320 2690 
1700 19 40 76 156 234 451 719 2590 
1800 19 39 74 151 436 694 
1900 71 146 219 422 672 1190 2420 
2000 69 142 212 409 652 1150 2350 

For SI units: 1 inch mm, I foot = 304.8 111111, 1000 British thermal units per hour 0.293 kW, 1 inch water column = 0.249 kPa 

'I; Table entries are rounded to 3 significant digits. 
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FUEL GAS PIPING 

TABLE 1216.2(28) 

SEMI-RIGID COPPER TUBING [NFPA 54: TABLE 6.3(e)]2 

GAS: UNDILUTED PROPANE 

INLET PRESSURE: 10.0 psi 

PRESSURE DROP: 1.0 psi 

SPECIFIC GRAVITY: 1.50 
" __ .,._ ... _" •• _ •••• ,_w' •• _m.Hw"_'.'_""'m"~'~ '_'M_"'_M 

INTENDED USE: TUBE SIZING BETWEEN FIRST PRESSUR~) REGULATOR AND SECOND STAGE (LOW PRESSURE) REGULATOR 

TUBE SIZE (inch) 

% % % % I 1% 2 
NOMINAL: 

ACR: % % % 7Js 1% 1% 

OUTSIDE: 0.375 0.500 0.750 0.875 1.125 1.375 2.125 

INSIDE:1 0.305 0.402 0.527 0.652 0.745 0.995 1.245 1.959 

LENGTH (feet) CAPACITY IN THOUSANDS OF BTU PER HOUR 

10 513 1060 2150 3760 11400 20500 32300 67400 
20 352 727 1480 2580 3670 7830 14 100 22200 46300 
30 283 584 1190 2080 2940 6290 11300 17900 37200 
40 242 500 1020 1780 2520 5380 9690 15300 31 800 
50 215 443 901 2230 4770 8590 13500 28200 
60 I 401 2020 4320 7780 12300 
70 179 369 1310 1860 3980 7160 11 300 
80 166 343 1220 1730 3700 6660 10500 21900 
90 156 322 1150 1630 3470 6250 20500 
100 147 304 1080 1540 3280 5900 19400 
125 131 959 1360 2910 17200 
]50 118 244 869 1230 2630 4740 15600 
175 109 225 799 1130 2420 4360 6880 14300 
200 101 209 744 1060 2250 4060 6400 13300 
250 90 185 377 659 935 2000 3600 5670 11800 

81 168 342 597 847 1810 3260 5140 10700 
350 75 155 314 549 779 1660 4730 9840 
400 70 144 292 511 725 1550 4400 9160 
450 65 135 274 480 680 1450 4130 8590 
500 62 127 259 453 643 1370 3900 8120 
550 59 121 430 610 3700 7710 
600 56 115 235 410 582 1240 3530 7350 
650 54 III 225 393 558 1190 3380 7040 
700 106 216 378 536 1140 3250 6770 
750 102 364 516 1100 3130 6520 
800 99 351 498 1060 1920 3020 6290 
850 46 96 340 482 1030 1850 2920 6090 
900 45 93 330 468 1000 1800 2840 5910 
950 44 90 320 454 970 2750 5730 
1000 42 88 311 442 944 2680 5580 
11 40 296 420 896 2540 5300 
1200 79 282 400 855 2430 5050 
1300 76 270 383 819 2320 4840 
1400 73 260 368 787 4650 
1500 70 355 758 4480 
1600 68 138 343 732 4330 
1700 32 66 134 234 331 708 4190 
1800 64 130 227 321 687 1240 1950 4060 
1900 62 126 220 312 667 1200 1890 3940 
2000 60 122 304 648 1170 1840 3830 

For S[ units: 1 inch 25 111m. 1 foot = 304.8 mm, 1000 British thermal units per hour = 0.293 kW, I pound-torce per square inch 6.R947 kPa 

Notes: 

I Table capacities based on Type K copper tubing inside diameter (shown), which has the smallest inside diameter of the copper tubing products. 
Table entries rounded to 3 significant digits. 
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FUEL GAS PIPING 

TABLE 1216.2(29) 
SEMI-RIGID COPPER TUBING [NFPA 54: TABLE 6.3(f)]2, 3 

GAS: UNDILUTED PROPANE 

INLET PRESSURE: 11.0 in. w.c. 

PRESSURE DROP: 0.5 in. w.c. 

SPECIFIC GRAVITY: . 1.50 
.~ "--~-~~--.. - .. -.-

INTENDED USE: TUBE SIZING BETWEEN SINGLE OR SECOND (LOW PRESSUR.E) 

TUBE SIZE (inch) 

% % 2 
NOMINAl: 

% % 

OUTSIDE: 0.375 0.500 0.625 2.125 

INSIDE:1 0.305 0.402 0.527 1.959 

LENGTH (feet) CAPACITY IN THOUSANDS OF BTU PER HOUR 

I 188 
20 31 64 129 226 321 
30 25 51 104 182 258 991 1560 
40 21 44 89 155 220 848 1340 2780 
50 19 39 79 138 195 752 1180 2470 
60 17 35 71 ]25 177 378 681 2240 
70 16 32 66 115 163 348 626 988 2060 
80 15 30 61 107 152 324 583 919 1910 
90 14 28 57 100 142 304 547 862 
100 13 27 54 95 134 287 517 814 
125 II 24 48 84 1 254 458 
150 10 21 44 76 108 230 415 
175 NA 20 40 70 99 212 382 
200 NA 18 37 65 92 197 355 1170 
250 NA 16 33 58 82 175 315 1030 

NA 15 74 158 285 449 936 
350 NA 14 28 48 68 146 262 414 861 
400 NA 1 26 45 63 136 244 385 801 
450 NA 12 24 42 60 127 229 361 
500 NA II 23 40 56 120 216 341 
550 NA II 38 53 114 205 324 
600 NA 10 21 36 109 196 309 
650 NA NA 20 34 104 188 296 616 
700 NA NA 19 33 100 180 284 
750 NA NA 18 32 96 
800 NA NA 18 31 93 
850 NA NA 17 30 90 
900 NA NA 17 87 517 
950 NA NA 16 85 241 502 
1000 NA NA 16 83 234 488 
1100 NA NA 15 78 223 464 
1200 NA NA 14 35 75 135 212 442 
1300 NA NA 14 24 34 72 203 423 
1400 NA NA 13 23 32 69 195 407 
1500 NA NA 13 22 31 66 188 392 
1600 NA 12 21 30 64 182 378 
1700 12 20 29 62 176 366 
1800 11 20 28 60 170 355 
1900 11 19 27 58 166 345 

11 19 57 161 335 
For Sf units: I inch:::: 25 I1lm. I i'oot 304.8 mm, 1000 British thermal units per hour 

l\otcs: 

I Table capacities arc based on Type K copper tubing inside diameter (shown), whieh has the smallest inside diameter ofthe copper tubing products. 

~ Table entries are rounded to 3 significant digits. 

~ NA means a 110w of less (118n 1 n 000 Btu/h (2.93 kW). 
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FUEL GAS PIPING 

TABLE 1216.2(30) 

SEMI-RIGID COPPER TUBING [NFPA 54: TABLE 6.3(g)j2 

GAS: UNDILUTED PROPANE 

INLET PRESSURE: 2.0 psi 

PRESSURE DROP: 1.0 psi 

SPECIFIC GRAVITY: 1.50 
"W~'~"_~ ____ '~_~_H_"~'_"'""~'" .l ~ """,_~~,_ .... __ ""~"",.,,,_ ... ,,_ .. _ .... ~. __ , 

INTENDED USE: TuaE SIZING SERVICE AND LINE PRESSURE REGULATOR 

TUBE SIZE (inch) 

K&L: % % 2 
NOMINAL: 

ACR: % % 1% 

OUTSIDE: 0.375 0.500 1.125 2.125 

0.305 0.402 0.995 1.959 

LENGTH (feet) CAPACITY IN THOUSANDS OF BTU PER HOUR 

10 413 4300 16500 26000 54200 
20 284 1190 2080 2950 I 1400 17900 37300 
30 228 956 1670 2370 9120 14400 29900 

195 402 818 1430 2030 7800 12300 25600 
173 356 725 1270 1800 3840 6920 10900 22700 
157 657 1150 1 6270 9880 20600 
144 605 1060 1500 3200 5760 9090 18900 
134 276 562 983 1390 2980 5300 8450 17600 
126 259 528 922 1310 5030 7930 16500 
119 245 498 871 1240 4750 7490 15600 

125 105 217 442 772 1100 6640 13800 
150 197 400 700 992 6020 12500 
175 181 368 644 913 3510 5540 11500 
200 168 343 599 849 3270 5150 10700 
250 149 304 531 753 2900 4560 9510 
300 135 275 481 682 1460 2620 4140 8610 
350 60 124 253 628 1340 2410 3800 7920 
400 56 116 235 584 1250 2250 3540 7370 
450 53 109 221 548 1170 2110 3320 6920 
500 50 103 209 517 1110 1990 3140 6530 
550 47 97 198 491 1050 1890 2980 6210 
600 45 93 189 330 469 1000 1800 2840 5920 
650 43 89 181 316 449 959 1730 2720 5670 
700 41 86 174 304 431 1660 2620 5450 
750 40 82 168 293 415 1600 2520 5250 

80 401 1540 2430 5070 
850 37 274 388 1490 2350 4900 
900 36 75 265 376 1450 2280 4750 
950 35 72 258 366 1410 2220 4620 
1000 34 71 251 356 1370 2160 4490 
1100 67 I 238 721 1300 2050 
1200 64 130 227 322 688 1240 1950 4070 
1300 61 124 217 659 1190 1870 3900 
1400 59 120 1140 3740 
1500 57 115 1100 3610 
1600 55 111 1060 3480 
1700 53 108 188 267 1030 1620 3370 
1800 51 182 259 553 1000 1570 3270 
1900 24 50 177 251 537 966 1520 3170 
2000 23 48 172 244 522 940 1480 3090 

For SI units: I inch = 25 min. I foot 304.8 mm, 1000 British thermal units per hour 0.293 kW, I pound-force per square inch = 6.8947 kPa 

Notes: 

I Table capacities are based on Type K copper tubing inside diameter (shown), which has the smallest inside diameter of the copper tubing products. 
2 Table entries arc rounded to 3 significant digits. 
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FUEL GAS PIPING 

TABLE 1216.2(31) 
CORRUGATED STAINLESS STEEL TUBING (CSST) [NFPA 54: TABLE 6.3(h)]1, 2 

DESIGNATION: 13 

10 
15 
20 
25 
30 28 
40 23 
50 20 

60 19 
70 
80 
90 

100 
150 
200 
250 
300 

99 
69 
55 
49 
42 
39 
33 
30 

26 

BETWEEN SINGLE OR SECOND 

25 

64 
58 

53 

57 

]23 
112 
99 
90 

143 
129 
117 
J07 

217 
183 
163 
147 

For SI units: I /'oot;::;; 304.8 111m, 1000 British thermal units per hour = 0.293 k\\'. 1 inch water column 

Notes: 

GAS: UNDILUTED PROPANE 

39 

3270 5780 
2320 4110 

1620 1900 3370 
1400 1650 2930 

1480 2630 
1350 2400 
1170 2090 
1050 1870 

961 1710 
890 1590 
833 1490 
787 1400 

746 1330 
611 1090 
531 948 
476 850 
434 777 

62 

2680 

1760 
1650 
1550 

1480 
1210 
1050 
934 
854 

1 Table inclUlks losses for four 90 degree (1.57 rad) bends and two end fittings. Tubing funs with larger numbers of bends. fittings, or both shall be increased 

by an equivalent length of tubing to the following equation: L = I 11, where L additional length (ft) of tubing and 11 is the number of additional fittings, 

bends. or both. 

Table entries (Ire rounded to 3 significant digits. 

EIID = Equivalent Hydraulic Diameter. which is a measure of the relative hydraulic efficiency between different tubing sizes. The greater the value of EHD. 

the the capacity of the tubing. 
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FUEL GAS PIPING 

TABLE 1216.2(32) 

CORRUGATED STAINLESS STEEL TUBING (CSST) [NFPA 54: TABLE 6.30)]1,2,3,4 

GAS: , UNDILUTED PROPANE 

INLET PRESSURE: : 2.0 psi 

INTENDED 

FLOW DESIGNATION: 13 15 18 19 23 30 39 46 

LENGTH (feet) CAPACITY IN THOUSANDS OF BTU PER HOUR 

10 1110 1740 2170 4100 7130 7958 15200 16800 29400 34200 
25 701 1120 1380 2560 2950 4560 5147 9550 10700 18800 21700 
30 640 1030 1270 2330 2690 4180 4719 8710 9790 17200 19800 
40 554 896 1100 2010 2320 3630 4116 7530 8500 14 900 17200 
50 496 806 986 1790 2070 3260 3702 6730 7610 13400 15400 

75 406 663 809 1460 1690 2680 3053 5480 6230 11000 12600 
80 393 643 768 1410 1630 2590 2961 5300 6040 10600 12200 
100 350 578 703 1260 1450 2330 2662 4740 5410 9530 10900 
150 1020 1180 1910 2195 3860 4430 7810 8890 
200 880 1020 1660 1915 3340 3840 6780 7710 

250 785 910 1490 1722 2980 3440 6080 6900 
300 96 173 203 343 716 829 1360 1578 2720 3150 5560 6300 
400 82 151 175 298 616 716 1160 1376 2350 2730 4830 5460 
500 72 135 158 268 319 550 638 1030 1237 2100 2450 4330 4880 

For SI units: I foot 304.8 111111, 1000 British thermal units per hour = 0.293 k W, 1 pound-force per square inch 6.8947 kPa 

~otes: 

1 Table does not include effect of pressure drop across the line regulator. Where regulator loss 0.5 psi (3.4 kPa) [based on 1 J inch waleI' column kPa) 

outlet pressure], DO NOT USE THIS TABLE. Consult with regulator manufacturer for pressure drops and capacity factors. Pressure drops across a regulator 

are capable of varying with tlow rate. 

CAUTION; Capacities shovv'n in table are capable maximum capacity for a selected regulator. Consult with regulator or tubing manufac-

lurer for guidance. 

3 Table includes losse::; for four 90 degree (1.57 rad) bends two end fittings. Tubing runs with larger numbers of bends, fittings, or both shall be increased by 

an equivalent length of tubing to the following equation: L 1.3 II, where Lis additional1ength cft) oftubing and n is the number of additional littings, bends, or 

both. 

4 Table entries are roundcd to 3 significant digits. 

5 EHD = Equivalent Hydraulic Diameter, which is a measure of the relative hydraulic efficiency between ditTerent tubing The greater the value of EH D, 

the greater the capacity of the tubing. 
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FUEL GAS PIPING 

TABLE 1216.2(33) 
CORRUGATED STAINLESS STEEL TUBING (CSST) [NFPA 54: TABLE 6.3(j)]1, 2, 3, 4 

UNDILUTED PROPANE 

INLET rn,r;;;;",,:>ur"lr;;;;. 5.0 psi 

FLOW DE:SIGiNA,TICIN:! 

25 
30 
40 
50 

75 
80 
100 
150 
200 

250 
300 
400 
500 

826 1070 
509 664 
461 603 
396 520 
352 

284 

1710 
1090 
999 
867 
777 

637 
618 
553 
453 
393 

352 415 
322 379 
279 328 
25[ 294 

~-- -~ --------------~.--.. --- -- -+ 

TUBE SIZE (EHD)5 

30 37 
----.... -.,.---.-... --~.;.~.-----...... j 

CAPACITY IN THOUSANDS OF BTU PER HOUR 

3150 4000 7830 8950 13 ]00 ]4441 28600 
2040 2550 4860 5600 8400 9339 18000 
1870 2340 4430 5100 7680 8564 16400 
1630 2030 3820 4400 6680 7469 14200 
1460 1820 3410 3930 5990 6717 12700 

1210 1490 2770 3190 4920 5539 ]0300 
1170 1450 2680 3090 4770 5372 9990 
1050 1300 2390 2760 4280 4830 8930 
866 1060 1940 2240 3510 3983 7270 
755 923 1680 1930 3050 3474 6290 

679 828 1490 1730 2740 3124 5620 
757 1360 1570 2510 2865 5120 
657 1170 1360 2180 2498 4430 
589 1050 1210 1950 2247 3960 

For S[ units: I foot 304.8 1111ll, 1000 British thermal units per hour = 0.293 kW, 1 pound-force per square inch 

]\otes: 

6.8947 kPa 

3.5 psi 

1.50 

31200 54400 
19900 34700 
18200 31700 
] 5800 27600 
IA ]00 24700 

11600 20300 
11200 19600 
10000 17600 
8210 14400 
7130 J2500 

6390 11 200 
5840 10300 
5070 8920 
4540 8000 

63 800 
40400 
36900 
32000 

600 

23400 
22700 
20300 
16600 
14400 

12900 
11700 
10200 
9110 

I Tnble docs no! include of pressure drop across the line regulator. Where regulator loss exceeds 0.5 psi (3.4 kPa) on 13 inch water column kPa) out-

lc! pressure], DO NOT TH IS TABLE. Consult \\/ith regulator manufacturer for pressure drops and capacity factors. Pressure drops across a regulator are capa-

ble ofv3Iying with llow rate. 

CA lITION: Capacities shown in table (lI-e capable of cxceeding the maximum capacity for a selected regulator. Consult \vith regulator or tubing manufacturer for 

guidance. 

Table includes losses lor four 90 degree (1.57 rad) bends and two end fittings. Tubing runs with larger numbers of bends, fittings, or both shall be increased by an equiv

alcnllcngth of tubing to the following equation: L = 1.3 n, where L additional length (tt) of tubing and n is the number of additional fittings, bends, or both. 

4 Table entries are rounded to 3 significant digits. 

EHD Equivalent Hydraulic Diameter, which is a measure of the relative hydraulic efficiency between different tubing The greater the value of EHD, the 

greater the capacity of the tubing. 
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FUEL GAS PIPING 

TABLE 1216.2(34) 
POLYETHYLENE PLASTIC PIPE [NFPA 54-12: TABLE 6.3(k)]* 

GAS: UNDILUTED PROPANE 

INLET PRESSURE: 11.0 in. w.c. 

PRESSURE DROP: 0.5 in. w.c. 

SPECIFIC GRAVITY: 1.50 

USE; PE SIZING BETWEEN INTEGRAL SECOND·STAGE REGULATOR AT TANK OR SECOND-STAGE 
(LOW PRESSURE) REGULATOR AND BUILDING 

.... ------,~~.-~~----"~, -, 

PIPE SIZE (inch) 

NOMINAL 00: % 1% 2 3 

DESIGNATION: SDR 11 SDR 11 

ACTUAL ID: 0.660 0.860 1.077 1.328 1.943 2.864 

LENGTH (feet) CAPACITY IN THOUSANDS OF BTU PER HOUR 

10 340 680 1230 3210 16000 
20 233 468 844 1460 2210 3970 11000 
30 187 375 677 1170 1770 3180 8810 
40 160 321 580 1000 1520 2730 7540 
50 142 285 514 890 1340 2420 6680 
60 129 258-' 466 2190 
70 119 237 428 2010 5570 
80 110 221 398 1870 5180 
90 103 374 648 978 1760 4860 
100 98 353 612 924 1660 4590 
125 313 542 19 1470 4070 
150 78 157 284 491 742 1330 3690 
175 72 145 452 683 1230 3390 
200 67 135 420 635 1140 3160 
250 60 119 373 563 1010 2800 
3'00 54 108 338 510 916 2530 
350 50 99 179 311 469 843 2330 
400 46 92 167 289 436 784 170 
450 43 87 157 271 409 736 2040 
500 41 82 148 256 387 695 1920 

For SI units: I inch 25 mm, 1 foot 304,8 111m, 1000 British thermal units per hour = 0,293 kW. 1 inch water column = 0,249 kPa 

it Table entries are rounded to 3 significant digits, 
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SDR 11 

3.682 

900 
21200 
17000 
14600 
1 900 
11700 
10 800 
10000 
9400 
8900 
7900 
7130 
6560 
6100 
5410 
4900 
4510 
4190 
3930 
3720 
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FUEL GAS PIPING 

TABLE 1216.2(35) 
POLYETHYLENE PLASTIC PIPE [NFPA 54-12: TABLE 6.3(1)]* 

GAS: UNDILUTED PROPANE 

INLET PRESSURE: 2.0 psi 

PRESSURE DROP: 1.0 psi 

SPECIFIC GRAVITY: 1.50 

INTENDED USE: PE PIPE REGULATOR 

PIPE SIZE (inch) 

NOMINAL 00: 1/2 3f4 1V4 4 

DESIGNATION: SDR 9.3 SDR 11 SDR 11 SDR10 SDR 11 

0.660 0.860 1.077 1.328 3.682 

20 
30 3450 10800 J 57000 
40 1480 2960 9240 
50 1310 2620 

1190 
70 [090 2180 51300 99100 
80 1010 2030 3670 47700 92 200 
90 952 1910 3440 5960 9000 16200 44700 86500 
100 8500 15300 42300 8[ 700 

72 400 
[50 6830 12300 33900 65600 
175 1330 6280 11300 31 200 60300 
200 618 1240 2230 5840 10500 29000 56 100 
250 548 1100 1980 3430 5180 9300 25700 49800 

350 457 914 1650 2860 4320 7760 21 500 41 500 
400 425 851 1530 2660 4020 12000 38600 
450 3770 18700 36200 
500 

600 5790 ]6000 31000 
650 654 2040 5550 15400 29700 
700 314 628 1130 2970 14700 28500 
750 302 605 2860 27500 

585 
850 283 566 1020 1770 2670 4800 13300 25700 
900 274 549 990 1710 2590 4650 12900 24900 
950 266 533 961 1670 2520 4520 12500 24200 
1000 935 1620 2450 4400 12200 23 500 
1100 
1200 847 1470 2220 3980 11 000 21300 
1300 450 811 1410 2120 3810 10600 20400 
1400 432 779 1350 2040 3660 10100 19600 
[500 416 751 1300 1960 3530 
1600 
1700 194 389 702 1220 1840 3300 9130 17600 
1800 188 377 680 ]]80 1780 3200 8850 17 100 
1900 ] 83 366 661 1140 1730 3110 8590 16600 
2000 178 356 1110 1680 3020 8360 16200 

For SI units: I inch = 111111, I foot 304.8 mIn. 1000 British thermal units per hour = 0.293 kW, 1 pound-force per square inch 6.8947 kPa 

~~ Table entries are rounded to 3 significant digits. 
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TABLE 1216.2(36) 
POLYETHYLENE PLASTIC TUBING [NFPA 54-12: TABLE 6.3(m)j2 

GAS: UNDILUTED PROPANE 

INLET PRESSURE: 11.0 in. w.c. 

PRESSURE DROP: in. w.c. 

SPECIFIC GRAVITY: 1.50 ' 

INTENDED uSE:pefuBE SIZING 8J:;TWEEN,INTEGRAl ··_····--1 
SECO.NO~STAGE 'REGULATOR AT TANK OR SECOND-STAGE ' 

(L()\y_ PR~_SURE).~~~~ATOR ~~E~UILD~~~ .. 
PLASTIC TUBING SIZE (CTS) 1 (inch) 

~ ".~ .. ~ ~~~-~-.-.. ~-~-.-~. --- --
NOMINALOD: % 

DESIGNATION: SDR 7 SOR 11 

ACTUAL 10: 0.445 0.927 

LENGTH (feet) IN THOUSANDS OF BTU PER HOUR 

10 828 
20 569 
30 67 457 
40 57 39] 
50 51 347 
60 46 314 
70 42 289 
80 39 269 
90 37 252 

238 
2J 1 

150 28 191 
175 26 176 
200 24 164 
225 22 154 
250 21 145 
275 20 138 
300 19 132 

121 
400 16 113 
450 15 106 
500 15 100 

For SI units: 1 inch == 25111111, J foot:::: 304.8 mm, 1000 British thermal units per 
hour 0.293 kW, 1 inch water column = 0.249 kPa 

Notes: 

I CTS Copper tube size. 

Table entries are rounded to 3 significant digits. 
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CALIFORNIA PLUMBING CODE - MATRIX ADOPTION TABLE 
CHAPTER 13 - HEALTH CARE FACILITIES AND MEDICAL GAS AND VACUUM SYSTEMS 

(Matrix Adoption Tables are non-regulatory, intended only as an aid to the user. See Chapter 1 for state agency authority and building application.) 

Adopting Agency 

Adopt Entire Chapier 

Adopt Entire Chapter as amended 
(amended sections listed below) 

sse 

···~········~·~·~I··~···~·'···-··-~-·'~· 

Adopt only those sections that are 
listed below 

Chapter/Section 

1301.2 
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H 

Part J - SpeciaJ Requirements for 

Health Ca.'eFacilities. 

1301.0 Application. 

1301.1 Where Construction and equipment 
requirements shall be applied to new construction and new 
equipment, except as modified in individual chapters. The 
altered, renovated, or modernized portion of an existing 
system or individual component shall be required to meet 
the installation and equipment requirements stated in this 
code. Where the alteration, renovation, or modernization 
adversely impacts existing perf0l111anCe requirements of a 
system or component, additional upgrading shall be 
required. [NFPA 99: 1.3.2 - 1 

1301.2 Health Care Facilities. This chapter applies to the 
special fixtures and systems in health care facilities and to 
the special plumbing requirements for such facilities. Other 
plumbing in such facilities shall comply with other appli
cable sections of this code. {OSHPD 1, 2, 3 & 4/ Afedical 
gas system.)' for health care .facilities that are regulated 
OSHPD (hospitals, skilled nursillg and interme
diate care facilities, licensed clinic,,', and correctional 
treatment centers) shall be in accordance with NFPA 99-
2005, Standardfc)r Health Care Facilities. See California 
Building Code Table 1224.2 location and l1umber of 
station oxygen, vacuum, and medical air. 

1301.3 Air Replenishment System. 
This chapter shall not apply to breathing air replenishment 
(BAR) systems. 

1302.0 Medical Gas and Vacuum Piping Systems 
Installation Requirements. 

1302.1 General. The install ation of medical gas and 
vacuum piping systems shall be in accordance with the 
requirements of this chapter, the appropriate standards, or 
both adopted by the Authority Having Jurisdiction. For 
additional standards, see Table 140l.1. 

1302.2 Manufacturer's Instructions. The installation of 

I individu~l ~ompon~nts ~hall be .in accordan~e with ~he manu
facturer s mstallatlon mstructIOns. Such lllstructIOns shall 
include directions and information deemed by the manufac-
turer to be adequate for attai ning proper operation, testing, 
and maintenance of the medical gas and vacuum systems. 
Copies of the manufacturer's instructions shall be left with 
the system owner. [NFPA 99:5.1.10.10.9.l - 5.1.10.10.9.3] 

1302.3 Installation. The installation of medical gas and 
vacuum systems shall be made by qualified, competent 
technicians who are experienced in making such installa
tions. Installers of medical gas and vacuum systems shall 
meet the requirements of ASSE 6010. [NFPA 
99: 5. I . 1 O. 1 O. 1 1.1 - 5. 1 . 1 0.10.11.2] 
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13 
AND VACUUM 

1302.4 Brazing shall be performed by individuals 
who are qualified under the provisions of Section 1310.6. 
[NFPA 99:5.1.] 0.1 0.1 1.3] 

1302.5 Documentation. Prior to installation work, the 
installer of medical gas and vacuum piping shall provide 
and maintain documentation on the job site for the qualifi
cation of brazing procedures and individual brazers that are 
required under Section 1310.6. [NFPA 99:5.1.10.1 0.11A] 

1303.0 Protrusions from Walls. 

1303.1 Drinking Fountain Control Valves. Drinking 
fountain control valves shall be Hush-mounted or fully 
recessed where installed in corridors or other areas where 
patients are transported on a gurney, bed, or wheelchair. 

1303.2 Exposed Piping. Piping exposed in corridors and 
other areas where subject to physical damage from the 
movement of carts, stretchers, portable equipment or vehi
cles shall be protected. [NFPA 99:5.1 .10.10.2.1 ] 

1304.0 Psychiatric Patient Rooms. 

1304.1 General. Piping and drain traps in psychiatric 
patient rooms shall be concealed. Fixtures and fittings shall 
be resistant to vandalism. 

] 305.0 Locations for lee Storage. 

1305. t GeneraL Ice makers or ice storage containers shall 
be located in nursing stations or similarly supervised areas 
to minimize potential contamination. 

1306.0 Sterilizers. 

1306.1 General. The requirements of this section apply to 
sterilizers and bedpan steamers. Such equipment shall be 
installed in accordance with this code and the manufac
turer's installation instructions. 

1306.2 Indirect \Vaste Connections. Waste drainage from 
sterilizers and bedpan steamers shall be connected to the 
sanitary drainage system through an air gap in accordance 
with this chapter and Chapter 8. The size of indirect waste 
piping shall be not less than the size of the drain connection 
on the fixture. Each slIch indirect waste pipe shall not 
exceed 15 feet (4572 mm) in length and shall be separately 
piped to a receptor. Such receptors shall be located in the 
same room as the equipment served. for bedpan 
steamers, such indirect waste pipes shall not require traps. 
A trap having a seal of not less than 3 inches mm) shall 
be provided in the indirect waste pipe for a bedpan steamer. 

1307.0 Vapor Vents and Stacks for Sterilizers. 

1307.1 General. Where a sterilizer has provision for a 
vapor vent and such a vent is required by the manufacturer, 
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the vent shall be extended to the outdoors above the roof. 
Sterilizer vapor vents shall be installed in accordance with 

I the manufacturer's installation instructions and shall not be 
connected to a drainage system vent. 

1308.0 Aspirators. 

11308.1 General. Provisions for aspirators or other water
supplied suction devices shall be installed with the specific 
approval of the Authority Having Jurisdiction. Where aspi
rators are used for removing body fluids, they shall include 
a collection container to collect liquids and solid particles. 
Aspirators shall indirectly discharge to the sanitary 
drai nage system through an air gap in accordance with 
Chapter 8. The potable water supply to an aspirator shall be 
protected by a vacuum breaker or equivalent backflow 

I protection device in accordance with Section 603.0. (See 
I Section 603.5.9) 

Part H - Medical Gas and Vacuum Systems. 

1309.0 Application. 

1309.1 General. The provisions herein shall apply to the 
installation, testing, and verification of medical gas and 
vacuum piping in hospitals, clinics, and other health care 
facilities. 

1309.2 Purpose. The purpose of this chapter is to provide 
requirements for the installation, testing, and verification of 
medical gas and medical vacuum systems, from the central 
supply system to the station outlets or inlets. 

1309.3 Terms. Where the terms "medical gas" or 
"vacuum" occur, the provisions shall apply to piped 
systems for oxygen, nitrous ox ide, medical air, carbon 
diox ide, hel i um, med ical-surgical vacuum, waste anes
thetic gas disposal, and mixtures thereof. Where the name 
of a specific gas or vacuum service occurs, the provision 
shall apply to that gas. [NFPA 99:5.1.1.2] 

1309.4 Portable Compressed Gas Systems. This chapter 
does not apply to portable compressed gas systems. 

1309.5 Where Not Applicable. This chapter does not 
apply to: 

(1) Cylinder and contai ner management, storage, and 
reserve requirements 

(2) Gas central supply and bulk supply systems, except as 
addressed in this chapter 

(3) Electrical connections and requirements 

(4) Motor requirements and controls 

(5) Systems having nonstandard operating pressures, 
except as addressed in this chapter 

(6) Waste anesthetic gas disposal (WAGD) systems 

(7) Surface-mounted medical gas rail systems 

1309.6 Requirements. The requirements of this chapter 
shall not be interpreted to contl ict with the requirements of 
NFPA 99. For requirements of portions of medical gas and 
medical vacuum systems not addressed in this chapter or 
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medical gas and medical vacuum systems beyond the scope 
of this chapter refer to NFPA 99. 

1309.7 Existing Systems. An existing system that is not in 
strict compliance with the provisions of this code shall be I 
permitted to be continued in use as long as the Authority 
Having Jurisdiction has determined that sllch use does not 
constitute a distinct hazard to life. [NFPA 99:5.1.1.4] 

1310.0 General Requirements. 

1310.1 Oxygen Compatibility. Tubes, valves, fittings, 
station outlets, and other piping components in medical gas 
systems shall have been cleaned for oxygen service by the 
manufacturer prior to installation in accordance with CGA 
G-4.1 except that fittings shall be permitted to be cleaned 
by a supplier or agency other than the manufacturer. 
[NFPA 99:5.1.10.1.1] 

1310.1.1 Components. Components include but are 
not limited to containers, valves, valve seats, lubri
cants, fittings, gaskets, and interconnecting equipment 
including hose. Easily ignitable materials shall be 
avoided. 

Compatibility involves both combustibility and 
ease of ignition. Materials that burn in air will burn 
violently in pure oxygen at normal pressure and explo
sively in pressurized oxygen. Also, many materials that 
do not burn in air wi 11 do so in pure oxygen, particu
larly under pressure. Metals for containers and piping 
have to be carefully selected, depending on service 
conditions. The various steels are acceptable for many 
applications, but some service conditions are capable 
of calling for other materials (usually copper or its 
alloys) because of their greater resistance to ignition 
and lower rate of combustion. Similarly, materials that 
are capable of being ignited in air have lower ignition 
energies in oxygen. Many such materials are capable 
of bei ng igni ted by fri cti on at a valve seat, stem 
packing or by adiabatic compression produced where 
oxygen at high pressure is rapidly introduced into a 
system initially at low pressure. 

1310.1.2 Materials. Materials used in central supply 
systems shall meet the following requirement. [NFPA 
99:5.1.3.4.4] 

In those portions of systems intended to handle 
oxygen or nitrous oxide at gauge pressures of less than 
300 pounds-force per square inches (psi) (2068 kPa), 
material construction shall be compatible with oxygen 
under the temperatures and pressures to which the 
components are capable of being exposed in the 
containment and use of oxygen, nitrous oxide, 
mixtures of these gases, or mixtures containing more 
than 23.5 percent oxygen. [NFPA 99:5.1.3.4.4(2)J 

1310.2 Certification. Certification of medical gas and 
medical vacuum systems shall comply with the require
ments of Section 1327.0 of this code, the Authority Having 
Jurisdiction, and NFPA 99. I 
1310.3 Documentation. Prior to installation work, the 
installer of medical gas and vacuum piping shall provide 
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and maintain documentation on the job site for the qualifi
cation of brazing procedures and individual brazers that are 
required under Section 1310.6. [NFPA 99:5.1.10. J 0.11.4] 

1310.3.1 Delivery. Each length of tube shall be deliv
ered plugged or capped by the manufacturer and kept 
sealed until prepared for installation. Fittings, valves, 
and other components shall be delivered sealed, 
labeled, and kept sealed lInti I prepared for installation. 
[NFPA 99:5.1.10.1.2.5.1.10.1.3] 

1310.4 Supply Source. Medical gas and medical vacuum 
systems shall be suppl ied from a source consisting of not 
less than two units primary and secondary, e.g., a mani
fold consisting of two cyl inder banks with not less than two 
cylinders in each bank; not less than two air compressors; 
or not less than two vacuum pumps. However, two supply 
pipelines are not required. 

1310.5 Health Care Organization Personnel. Health care 
organization personnel shall be permitted to install piping 
systems where the requirements of this chapter are met 
during installation. [NFPA 99:5.1.10.10.11.5] 

1310.6 Brazing Procedures. Brazing procedures and 
brazer performance for the installation of medical gas and 
vacuum piping shall be qualified in accordance with either 
Section IX of the AS ME Boiler and Pressure Vessel Code 
or A WS B2.2, both as modified below. [N FPA 
99:5.1.]0.10.12.1] 

1310.6.1 Examination. Brazers shall be qualified by 
visual examination of the test coupon followed by 
sectioning. [NFPA 99:5.l.10.10.1 

1310.6.2 Procedure Specification 
The brazing proeedure specification (BPS) shall 
address cleaning, joint clearance, overlap, internal 
purge gas f1 ow rate, and fl II er meta I. [N FP A 
99:5.1.10. ) 0.12.3] 

1310.6.3 Documentation. The brazing procedure spec
ification and the record of brazer performance qualifi
cation shall document filler metal used, cleaning, joint 
clearance, overlap, internal purge gas, and flow rate 
during brazing of coupon, and the absence of internal 
oxidation in the completed coupon. [NFPA 
99:5.1.10.10.12.4] 

1310.6.4 Procedures. Brazing procedures qualified by 
a technically competent group or agency shal1 be 
permitted under the following conditions: 

(I) The brazing procedure specification and the proce
dure qualification record meets the requirements 
of this code. 

(2) The employer obtains a copy of both the brazing 
procedure specification and the supporting qualifi
cation records from the group or agency and signs 
and dates these records, thereby accepting respon
sibility for the qualifications that were perfonned 
by the group or agency. 

(3) The employer qual ifies not less than one brazer 
following each brazing procedure specification 
used. [NFPA 99:5.1.10.10.12.5] 
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1310.6.5 Conditions of Acceptance. An employer 
shall be permitted to accept brazer qualification 
records of a previous employer under the following 
conditions: 

(1) The brazer has been qualified following the same 
or an equivalent proccdure that the new employer 
uses. 

The new employer obtains a copy of the record of 
brazer performance qualification tests from the 
previous employer and signs and dates these 
records, thereby accepting responsibility for the 
qualifications performed by the previolls 
employer. [NFPA 99:5.1.10. 10.12.6] 

1310.6.6 Qualifications. Performance qualifications of 
brazers shall remain in effect indefinitely unless the 
brazer does not braze with the qualified procedure for a 
period exceeding 6 months, or there is a specific reason 
to question the ability of the brazer. [NFPA 
99:5.1.10. 10.12.7] 

1311.0 Plan Review. 

13H.IPlans and Specifications. Before a medical gas or 
medical vacuum system is installed or altered in a hospital, 
medical facility, or clinic, duplicate plans and specifications 
shall be filed with the Authority Having Jurisdiction. 
Approval of the plans shall be obtained prior to issuance of 
a permit by the Authority Having Jurisdiction. 

131].2 Requirements. Plans and specifications shall show 
the following, in detail: 

(1) Plot plan of the site, drawn to scale, indicating the loca
tion of existing or new cylinder storage areas, property 
lines, driveways, and existing or proposed buildings. 

Piping layout of the proposed piping system or alter
ation, including alarms, valves, origin of gases, and 
user outlets/inlets. The demand and loading of a 
piping, existing or future, shall also be indicated. 

(3) Complete specification of materials. 

1311.3 Extent of Work. Plans and specifications submitted 
to the Authority Having Jurisdiction shall clearly indicate 
the nature and extent of the work proposed and shall show 
in detail that slich work will conform to the provisions of 
this code. 

1311.4 Record. A record of as-built plans and valve identi-
fication records shall remain on the site. I 

1312.0 System Performance. 

1312.1 Required Operating Pressures. Medical gas and 
medical vacuum systems shall be capable of delivering 
service in the pressure ranges listed in Table 1312.1. 

1312.2 Minimum Flow Rates. Medical gas and medical 
vacuum systems shall be capable of supplying the flow 
rates listed in Table 1312.2. 

1312.3 Minimum Station Outlets/I nlets. Station outlets 
and inlets for medical gas and medical vacuum systems 
shall be provided as listed in Table 1312.3. 
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TABLE 1312.1 
STANDARD DESIGNATION COLORS AND OPERATING PRESSURES FOR GAS AND VACUUM SYSTEMS 

[NFPA 99: TABLE 5.1.11] 

GAS SERVICE 

Medical air 

Carbon dioxide 

Nitrous oxide 

Oxygen 

ABBREVIATED 
NAME 

Med Air 

Oxygen/carbon dioxide mixture 02/C02 11';;0 (n is % 

Medical-surgical vacuum 

Waste ancsthetic gas disposal 

Other mixtures 

Nonmedical air (Level gas
powered device) 

Med Vac 

WAGD 

Gas A 'Yo/ Gas B% 

COLORS 
(BACKGROUNDITEXT) 

~~-...... - .. ~. 

Yellow/black 

Brown/white 

Black/white 

Blue/white 

Green/white or white/green 

Green/white 

White/black 

Violet/white 

Colors as above major 
background/minor gas 

Nonmcdical and Level 3 Whitc-and-black diagonal 
vacuum stripe/black boxed 

Laboratory air Yellow-and-white checker-
board/black 

Laboratory vacuum White-and-black 

Instrument air 

For SI units: 1 inch = 25.4 1111ll, 1 pound-force per square inch 

checkerboard/black boxed 

I 

6.8947 kPa 

Red/white 

TABLE 1312.2 
MINIMUM FLOW RATES (cubic feet per minute) 

MEDICAL SYSTEM 

Oxygen 

Nitrous Oxide 

Medical Compressed Air 

Vacuum 

Carbon Dioxide 

Hclium 

For SI units: 1 cubic foot per minute (CFM) = 0.47 Lis 
Notes: 

STANDARD 
GAUGE PRESSURE 

50-55 psi 
."~.",, ••....... 

50-55 psi 

50-55 

160-185 psi 

50-55 psi 

50-55 

50-55 psi 

. .. ~ .. ""~... " 

15 inch to 30 inch HgV 

Varies with system type 

Nonc 

None 

Nonc 

Nonc 

None 

160-185 psi 

FLOW RATE 

per 

.71 c:fMper 

. 7 t<;'t:'~_ pcr outlet 

I A room designed for a permanently located respiratory ventilator or anesthesia machine shall 
at the station outlet. 

nn outlet cnpable of a flow rate of 6.36 CFM (3.0 Lis) 

For testing and certification purposes, individual statioll inlets shall be capable of a tlow rate of 3 SCFM, while maintaining a system pressure of not less 
than 12 inches of mercury (41 k Pal at the nearest adjacent vacuum inlet. 

1313.0 Required Sizing. 

1313.1 Maximum Demand. Where the maximum demand 
for each medical gas or vacuum system and the maximum 
length of piping between the source equipment and the 
most distant station outlet/inlet do not exceed the values in 
Table 131 the size of pipe of each section of the system 
shall be determined lIsing Table 1313.1 and Table 1313.2. 
The size for systems beyond the range of Table 1313.2 
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shall be determined by using the methods in accordance 
with Section 13] 3.3 of this chapter. 

13.13.2 Sizing Procedures. To determine the size of each 
section of pipe in a system within the range of Table 
1313.2, proceed as follows: 

(J) Measure the length of the pipe from the source equip
ment location to the most remote station inlet/outlet on 
the system. 
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TABLE 1312.3 
MINIMUM OUTLETSIINLETS PER STATION 

LOCATION 

Patient rooms for medical/surgical, obstetrics, and 1"\0rl1ol-'I',{,<, 

Examination/treatment for nursing units 

Intensive care (all) 

Nursery I 

General operating rooms 

Cystoscopic and invasive 

First aid and emergency treatment3 

OXYGEN 

2/bcd 

2/room 

2/room 

2/bed 

2/rool11 

Jibed 

Jibed 

MEDICAL 
VACUUM 

J/bed 

l/bed 

3/bed 

2/bcd 

3/ro01114 

lIstation 

MEDICAL, NITROUS 
NITROGEN HELIUM 

CARBON i 

AIR OXIDE DIOXIDE 

Jibed 

I/rool11 

I/bed 

l/room 

Jibed 

1/bed 

1/station 

lIstation . l/station 

Notes: 
I Includes pediatric nursery. 

Includes ohstetric recovery. 
Emergencv trauma rooms used for sUl"Ilical procedures shall be classified as 2:eneral operatin!2; rooms . 

.:j. Vacuul11 il~lets required are in addition~to inlets used as part of a scavenging ;yslcm for rOl11o:'al of anesthetizing 

(2) In Table 1313 select the column showing that 
distancc, or thc ncxt distance whcre the table 
docs not the exact 

(3) Starting at the most remote outlet/inlet, find in the 
vertical column just selected the medical gas or 
vacuum demand for that inlct/outlet. Where the exact 
figure of demand is 110t shown, choose the next larger 

below in the column. 

(4) this demand figure, in the first column at the 
left in Table 1313.2, will be found the correct size of 
pIpe. 

(5) Using this same vertical column, proceed in a similar 
manner for each section of plpe serving this 
inlet/outlet. For each section of pipe~ determine the 
total gas or vacuum demand suppl ied by the section, 
using Table 1313.1. 

(6) Size each section of branch piping not previously sized 
by measuring the distance from the source equipment 
location to thc most remote inlet/outlet in that branch, 
and fo 11 0 w the pro c e d u res 0 f Sec ti 0 n I 3 1 3 . 2 (2 ) 
through Scction 1313.2(5). Size branch piping in the 
order of the distance from the source location, begin

with the most distant outlet not previously sized. 

EI11glne 1enng Methods. For conditions other than 
those covered by Section 13 13. J of th is section, such as 
longer runs of greater gas or vacuum demands, the size of 
each gas or vacuum piping system shall be detClmined 
standard engineering methods acceptable to the Authority 
Having Jurisdiction, and each shall be so designed 
that the total pressure drop or between the source 
equipment and an inlet/outlet shall not exceed the allowable 
pressures shown in Table 1 12.1. 

2013 CALIFORNIA PLUMBING CODE 

1314.0 

1314.1 Engineering Practices. Design, 
construction, and workmanship shall be in conformity with 
accepted and shall mect thc require
ments of this code. 

1314.2 Cracks, holes, or other imperfec-
tions in materials shall not be concealed by 

or soldering, or by using paint, \vax, tar, othcr 
or repair agents. 

1314.3 Burred Ends. Burred ends of tubing shall be 
deburred using a deburring tool to the full bore of the tube, 
and chips shall be removed. 

1315.0 Materials. 

1315.1 General. The provisions of this section shall apply 
to the field-installed piping for the distribution of medical 
piped gases. 

J 315.2 Tubes, valves, fittings, station outlets, 
components in medical gas systems shall 

have been cleaned for oxygen service by the manuf~lcturer 
prior to installation in aecordancc with COA 0-4.1 
that fittings shall be permitted to be cleancd by a supplicr 
ora g e n c y 0 the r t h a 11 the 111 a 11 U fa c t u r C r. F P A 
99: 5. 1 . 1 O. I . I ] 

1315.3 Delivery. Each of tube shall bc dclivered 
plugged or capped by the manufacturer and kept scaled 
until prepared for installation. valves, and other 
components shall be delivered labeled, and kept 
sealed until prepared for installation. [NFPA 99:5.1.10.1.2, 
5.1.10.1.3J 
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TABLE 1313.1 
SYSTEM SIZING - FLOW REQUIREMENTS FOR STATION INLET/OUTLET1 

MINIMUM PERMISSIBLE SYSTEM FLOW 
NUMBER OF INLET/OUTLET TERMINAL DIVERSITY PERCENTAGE OF AVERAGE 

OF ALL PRESSURIZED MEDICAL GAS SYSTEMS2 
UNITS PER FACILITY FLOW PER INLET/OUTLET TERMINAL UNITS 

1-10 ]00% 

11-25 75% 

26-50 50% 

1-1 00 50~~) 

Notes: 
I Flow rates of station inlets/outlets in accordance with Table 1312.2. 

(standard cubic feet per minute) 

Actual Demand 

7.0 

13.1 

17.5 

The minimum system now is the averagc inlet/outlet flow times the number of station inlets/outlets times the diversity percentage. 

TABLE 1313.2 
SIZE OF GASN ACUUM PIPING 

MAXIMUM DELIVERY CAPACITy3-

(standard cubic feet per minute) 

LENGTH OF PIPING (feet) 1 

MEDICAL SYSTEM GAS PIPE SIZE (inCh~~;2 100 250 500 750 1000 

Nitrous Oxide 

Medical Air 

Vacuum 

Nitrogen 

For SI units: I inch 25111111. I root = 304.8 llllll 

Notes: 

]1/4 

IV; 

2 
1/2 

14 

I Length or piping includes 30 percent allowance i\)r fillings. 
One-half inch (15 111m) dialllekr pipe is Ihe minimum size allovved in medical 

. s 8ascd on the following maximum pressure drops: 
(<1) Oxygen. nitrous and medical air ~ 5 psig (34 kPCl) 
(b) Yacuum 1.96 psig (I kPa) 
(c) l\itrogen 20psig(138 kPa) 

1315.4 Tubes. Tubes shall be hard-drawn seamless copper 
ASTM B 819 medical gas tube, L, except that where 
operating pressures are exceeding a gauge pressure of 185 
ps i (1276 k Pa), Type K shall be used for sizes exceeding 
DN80 (NPS 3) mill) (3VR inches 0.0.). 

ASTM B 819 medical gas tube shall be identified by the 
manufacturer's "OXY," "M " "OXY/MED," 
"OXY/ACR," or "ACR/MED" in blue L) or green 
(Type K). [NFPA 99:5.1.10.1.4,5.1.10. J .5J 
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\5.0 10.6 

40.0 28.3 

50.0 50.0 

15.0 9.5 

30.0 24.7 

40.0 40.0 

18.1 11.1 

40.0 29.9 

50.0 50.0 

13.7 

24.5 

38.9 

81.4 

25.0 

60.0 

] 10.0 

17.1 

34.7 

7.8 

21.0 

42.1 

9.5 

16.7 

26.8 

56.0 

25.0 

60.0 

110.0 

5.9 5.1 

J 5.7 13.3 

32.2 

5.3 

13.7 

28.2 24.3 

6.3 

16.5 

5.3 

14.1 

35.8 29.2 

7.6 6.5 

13.3 11.2 

21.\ 

45.0 

60.0 

17.9 

38.3 

20.6 

54.2 

110.0 llO.O 

systems . 

Piping for vacuum systems shall be constructed of one 
of the following: 

(1) Hard-drawn seamless copper tube in accordance vvitb I 
one of the following: 

(a) ASTM B 88 (Types K, L, M) 

(b) ASTM B 280 (copper ACR tube) 

(c) ASTM B 819 copper medical gas tubing (Types K 
or L) 
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Stai nless steel tube [NFPA 99:5.1.10.2.1]: 
(a) Piping systems shall be designed and sized to 

deliver the required flow rates at the utilization 
pressures. 

(b) Mains and branches in medical gas piping systems 
shall be not less than ON15 (NPS (15 ITIm) (% 
of an inch 0.0.) size. 

(c) Mains and branches in medical-surgical vacuum 
systems shall be not less than DN20 (NPS -11) (20 
mm) of an inch O.D.) size. 

(d) Drops to individual station outlets and inlets shall 
be not less than ON15 (NPS 1/2) (15 mm) of an 
inch O.D.) size. 

(e) Runouts to alarm panels and connecting tubing for 
gauges and alarm devices shall be permitted to be 
DN8 (NPS Y~I) (8 mm) of an inch O.D.) size. 
[NFPA 99:5.1.10.10.1.1 5.1.]0.10.1 

1315.5 Changes in Direction. Turns, and other 
changes in direction in welded or brazed medical gas and 
vacuum piping shall be made with wrought-copper capil
lary fittings in accordance with ASME B16.22 or brazed 
fittings in accordance with ASME B16.50. [NFPA 
99:5.1.10.3.1] 

1315.5. Alloy Fittings. Cast-copper 
alloy fittings shall not be permitted. [NFPA 
99:5.1.1 

1315.5.2 Branch Connections. Branch connections in 
vacuum piping systems shall be permitted to be made 
using mechanically formed, drilled, and extruded tee
branch connections that are formed in accordance with 
the tool manufacturer's instructions and brazed. 
[NFPA 99:5.1.1 0.3.3J 

1315.6 Special Fittings. The following special fittings 
shall be permitted to be used in lieu of brazed joints: 

(1) Memory-metal couplings having temperature and pres
sure ratings joints not less than that of a brazed joint. 

(2) Listed or approved metallic gas tube fittings that, 
where made up, provide a permanent joint having the 
mechanical, thermal, and sealing integrity of a brazed 

Dielectric fittings where required by the manufacturer 
of special medical equipment to electrically isolate the 
equipment from the piping distribution system. 

(4) Axially swaged, elastic strain preload fittings 
providing metal to metal seal pressure and 
temperature ratings not less than that of a brazed joint 
and, where complete, arc permanent and nonseparable. 
[NFPA 99:5.1.1 

1315.7 Prohibited Joints. The following joints shall be 
prohibited throughout medical gas and vacuum distribution 
pipeline systems: 

(1) Flared and compression-type connections, including 
connections to station outlets and inlets, alarm devices, 
and other components. 

Other straight-threaded connections, including unions. 
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The usc of pipe-crimping tools to permanently stop the 
flow. [NFPA 99:5.1.10.8] 

1315.7.1 Threaded Joints. Threaded joints in medical 
gas and vacuum distribution piping shall meet the 
following requirements: 

(1) Be I imited to connections to pressure/vacuum 
indicators, alarm devices, and source equipment. 

(2) Be pipe threads in accordance with ASME 
BI.20.1. 

(3) Be made up with polytetrafluoroethylene (such as 
Teflon™) tape or other thread sealant recom
mended for oxygen service, with the sealant 
applied to the male threads only. [NFPA 
99:5.1.10.4J 

1315.8 Shutoff Valves. New or replacement shutofTvalves 
shall be as follows: 

(l) Quarter turn, full ported ball type. 

(2) Brass or bronze construction. 

(3) Have extensions for 

(4) Have a handle indicating open or closed. 

(5) Consist of three pieces permitting in-line service-
ability. [NFPA 99:5.1.4.3J 

1315.9 Soldered Joints. Soldered joints in copper Level 3 
vacuum and Level 3 gas-powered systems piping shall be 
made in accordance with ASTM B 828 lIsing a lead-free 
solder filler metal containing not more than 0.2 percent lead 
by volume. [NFPA 99:5.3.10.5J 

1316.0 Cleaning for Medical Gas 

1316.1 Clea ning. The interior surfaces of tube ends, 
fittings, and other components that were cleaned for 
oxygen service by the manufacturer, but becomc contami
nated prior to being instal Jed, shall be permitted to be 
recleaned on-site by the installer by thoroughly scrubbing 
the interior surfaces with a clean, hot water-alkaline solu
tion, such as sodium carbonate or trisodium phosphate, 1 
pOllnd to 3 gallons (0.5 kg to I I L) of potable water and 
thoroughly rinsing them with clean, hot potable water. 
Other aqueous cleaning solutions shall be permitted to be 
used for on-site recleaning permitted above, provided that 
they are as recommended in eGA G-4. I. 
99:5.1.10.5.3.10, 5.1.10.5.3.1 I] 

1316.2 Contaminated Materials. Matcrial that has 
become contaminated internally and is not clean for oxygen 
service shall not be installed. [NFPA 99:5.1.10.5.3.12] 

1317.0 InstaHation of 

1317.1 Pipe Protection. Piping shall be protected against 
corrosion, and physical damage. [NFPA 

99:5. L 10.1 0.2J 

underground within buildings or embedded in 
concrete floors or walls shall be installed in a continuolls 
conduit. [NFPA 99:5.1.10.10.2.2] 
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1317.2 Location. Piping risers shall be permitted to be 
installed in pipc shafts where protected from physical 
damagc, ctTects of excessive heat, corrosion, or contact 
with oil. [NFPA 99:5.1.10.10.3.1] 

Piping shall not be installed in kitchens, elcvator shafts, 
elevator machine rooms, areas with open flames, electrical 
service equipment exceeding 600 volts, and areas prohibited 
under Electrical Code, except for the following 
locations: 

(I) Room locations for medical air compressor supply 
systems and medical-surgical vacuum pump supply 
systems. 

(2) Room locations for secondary distribution circuit 
panels and breakers having a maximum voltage rating 
of 600 volts. 

Medical gas piping shall be permitted to be installed in 
the same service trench or tunnel with fuel gas lines, fuel 
oil lines, electrical lincs, steam lines, and similar utilities 
provided that the space is ventilated (naturally or mechani
cally) and the ambient temperature around the medical gas 
pip shall not exceed 130°F [NFPA 
99:5.1.10. 10.3.3] 

Medical gas piping shall not be located where subject 
to contact with oiL including a possible flooding area in the 
case of a major oil leak. [NFPA 99:5.1.10.10.3.4] 

1317.3 frost Protection. Buried piping outside of build
ings shall be installed below the local level of frost penetra
tion. [NFPA 99:5.1. 10.10.5.1] 

1317.4 U ndergrou nd Piping. The installation procedure 
for underground piping shal I protect the piping from phys
ica I da mage w hi I e being backfi 11 ed. 
99:5. [.10.10.5.2] 

Where underground piping is protected by a conduit, 
cover, or other enclosure, the following requirements shall 
be met: 

(I) Access shall be provided at the joints for visual inspec
tion and leak testing. 

(2) The conduit, cover, or enclosure shal1 be self-draining 
and not retain groundwater in prolonged contact with 
the pipe. [NFPA 99:5.1.10. 10.5.3J 

Buried piping that will be subject to surface loads shall 
be buried at a dcpth that will protect the p.iping or its enclo
sure from excessive stresses. [NFPA 99:5.1.10.1 0.5.4J 

The minimum backfilled cover above the top of the 
pipe or its enclosure for buried piping outside of buildings 
shall be 36 inches (914 mm), except that the minimum 
cover shall be permitted to be reduced to 18 inches 
mm) where physical damage is otherwise prevented. 
[NFPA 99:5.1. I 0.1 0.5.5J 

Trenches shall be excavated so that the pipc enclosure 
has finn, substantially continuous bearing on the bottom of 
the trench. FPA 99:5.1.10. 10.5.6] 

Backfill shall be clean and compacted so as to protect 
and uniformly support the pipe enclosure. [NFPA 
99:5.1.10. I 0.5.7] 
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A continuous tape or marker placed immediately above 
the enclosure shall clearly identify the pipeline by specific 
name. [NFPA 99:5.1.10.10.5.8] 

A continuous warning means shall also bc provided 
above the pipeline at approximately one-half the depth of 
bury. [NFPA 99:5.1.10.1 0.5.9J 

Where underground piping is installed through a wall 
sleeve, the ends of the sleeve shal1 be sealed to prevent the 
entrance of groundwater into the bui ldi ng. [NFPA 
99:5.1.10.10.5.10] 

1317.5 Connectors. J-'Iose and llexible connectors, both 
metallic and nonmetallic, shall not be longer than neccssary 
and shall not penetrate or be concealed in walls, noors, 
ceilings, or partitions. Flexible connectors, metallic or 
nonmetallic, shall have a minimum burst pressure, with a 
gauge pressure of 1000 psi (6895 k Pa). [N FP A 
99:5.1.10.10.7] 

1317.6 Positive-Pressure lVledical Gas Piping Distribu
tion Systems. Where a positive-pressure medical gas 
piping distribution system, originally used or constructed 
for the use at one pressure and for one gas, is converted for 
operation at another pressure or for another gas, the provi
sions of Section 1315.0 shall apply as if the system were 
new. [NFPA 99:5.1.10.10.10.1] 

A vacuum system shall not be permitted to be converted 
for use as a gas system. [NFPA 99:5.1.10.10.1 

1317.7 Support. Piping shall be supported from the 
building structure in accordance with MSS SP-69. [NFPA 
99:5.1.10.10.4.1] 

and supports shall comply with MSS SP-58. 
[NFPA 99:5.1.]0.10.4.2] 

1-1<:1""0"" tor copper tube shall have a copper tinish and 
be sized for copper tube. [NFPA 99:5. 1.10.10.4.3] 

In damp locations, copper tube hangers or supports that I 
are in contact with the tube shall be plastic-coated or other
wise be insulated from the tube. [NFPA 99:5.1.10.1 O.4.4J 

Maximum support spacing shall be in accordance with 
Table 1317.7. [NFPA99:5.1.10.10.4.5] 

1317.8 Seismic Provisions. Where required, medical gas 
and vacuum piping shall be seismically restrained against 
earthquakes in accordance with the applicable building 
code. [NFPA 99:5.1.10.10.4.6J 

Seismic considerations shall comply with the require
ments of this code and the Authority Having Jurisdiction. 

1317.9 Two or more medical gas piping systems 
shall not be interconnected tor testing or other reason. Leak 
testing shall be accomplished separately charging and 
testing the individual piping system. [NFPA 
99:5.1.10.10.8] 

1317.1 0 Labeled. Piping shall be labeled by stenciling or 
adhesive markers that identify the patient medical gas, the 
support gas, or vacuum system, and include: 

(1) The name of the gas/vacuum system or the chemical 
symbol in accordance with Table J 3 12.1. I 

(2) The gas or .vacuu11l system color code in accordance 
with Table 1312. I 
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(3) \Vhere positive-pressure gas piping systems operate at 
pressures other than the standard gauge pressure in 
Table 1312.1, the pipe labeling sha]] include the oper
ating pressure in addition to the name of the gas. 
[NFPA 99:5.1.11.1.1] 

1318.0 Joints. 

1318.1 General. This section sets forth the requirements 
for pipe joint installation for positive-pressure medical gas 
systems. 

1318.2 Brazed Joints. Brazed joints shall be made using a 
brazing alloy that exhibits a melting temperature in excess 
of 1000°F (538°C) to retain the integrity of the piping 
system in the event of fi re exposure. [NFP A 
99: 5.1 . 1 0.5. 1.1 ] 

Brazed tube joints shall be the socket type. [NFPA 
99:5.1.} 0.5.] .2] 

Filler metals shall bond with and be metallurgically 
compatible with the base metals being joined. [NFPA 
99:5.1.10.5. 

Filler metals shall comply with A WS A5.8. [NFPA 
99:5.1.10.5.1.4] 

Copper-to-copper joints shall be brazed using a 
copper-phosphorus or copper-phosphorus-silver brazing 
filler metal (BCuP series) without flux. [NFPA 
99:5.1.10.5.1.5] 

Flux shall only be used where brazing dissimilar 
metals, such as copper and bronze or brass, Llsing a silver 
(BAg series) brazing filler material. [NFP A 99:5.1.10.5.4.1] 

Joints to be brazed in place shall be accessible for 
necessary preparation, assembly, heating, filler application, 
cooling, cleaning, and inspection. [NFPA 99:5.1.10.5.1.7] 

1318.3 Tube Ends. Tube ends shall be cut square using a 
sharp tubing cutter to avoid deforming the tube. [NFPA 
99:5.1.10.5.2.1 ] 

The cutting wheels on tubing cutters shall be fi"ee from 
grease, oil, or other lubricant not suitable for oxygen 
service. [NFPA 99:5.l.1 0.5.2.2] 

The cut ends of the tube shall be deburred with a sharp, 
clean deburring tool, taking care to prevent chips from 
entering the tube. [NFPA 99:5. 1.10.5.2.3] 

1318.4 Cleaning Procedures. The interior surfaces of 
tubes, fittings, and other components that are cleaned for 
oxygen service shall be stored and handled to avoid 
contamination prior to assembly and brazing. [NFPA 
99:5.1.10.5.3.1 ] 

The exterior surfaces of tube ends shall be cleaned 
prior to brazi ng to remove surface oxi des. [N FP A 
99:5.1.10.5.3.2] 

Where cleaning the exterior surfaces of tube ends, no 
matter shall be permitted to enter the tube. [NFPA 
99:5.1.10.5.3.3] 

Where the interior surfaces of fitting sockets become 
contaminated prior to brazing, they shall be recleaned for 
oxygen in accordance with Section 1316.1 and shall be 
cleaned for brazing with a clean, oil-free wire brush. 
[NFPA 99:5.1.10.5.3.4] 

Clean, nonshedding, abrasive pads shall be used to 
clean the exterior surfaces of tube ends. [N FPA 
99:5.1.] 0.5.3.5] 

The use of steel wool or sand cloth shall be prohibited. 
[NFPA 99:5.1.10.5.3.6] 

The cleaning process shall not result in grooving of the 
surfaces to be joined. [NFPA 99:5.1.10.5.3.7] 

After being abraded, the surfaces shnll be wiped using 
a clean, lint-free white cloth. [NFPA 99:5.1.1 0.5.3.8J 

Tubes, fittings, valves, and other components shall be 
visually examined internally before being joined to verify 
that they have not become contaminated for oxygen service 
and that they are free of obstructions or debris. [NFPA 
99:5.1.10.5.3.9] 

The interior surfaces of tube ends, fittings, and other 
components that were clcaned for oxygen service by the 
manufacturer, but become contaminated prior to being 
installed, shall be permitted to be recleaned on-site by the 
installer by thoroughly scrubbing the interior surfaces with 
a clean, hot water-al.kaline solution, such as sodium 
carbonate or trisodium phosphate I pound to 3 gallons (0.5 

TABLE 1317.7 

DN8 

DN10 

DNJS 

DN20 

DN2S 

DN32 

Vertical 

MAXIMUM PIPE SUPPORT SPACING 
[NFPA 99:5.1.10.10.4.5] 

-.~ ... -.-.--------.. - ._- ... _._. __ .. _--- - ---

PIPE SIZE 

1 % of an inch O.D.) 

noor but not to exceed: 
For SI units: I inch 25 111m, 1 foot = 304.8 111m 
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·HANGEFfSPACING 
(feet) 

6 

6 

7 

8 

9 

10 
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~ 

kg to II L) of potable water and thoroughly rinsing them 
with clean, hot potable water. [NFPA 99:5.1.10.5.3.l0] 

Material that has become contaminated intemaUy and 
is not clean for oxygen scrvice shall not be installed. 
[NFPA 99:5.1.10.5.3.12J 

Joints shall be brazed within 8 hours after the surfaces 
are cleaned for brazing. [NFPA 99:5.1.10.5.3.13] 

1318.5 Flux. Flux shall only be used where brazing dissim
ilar metals sllch as copper and bronze or brass, using a 
s i I ver (BAg sed brazi ng fi Iler metal. [N FP A 
99:5.1.10.5.4.1 ] 

Surfaces shall be cleaned for brazing in accordance 
with Section 1318.4. [NFPA 99:5.1.10.5.4.2] 

Flux shall be applied sparingly to minimize contan1ina
tion of the inside of the tube with flux. [NFPA 
99:5.1.10.5.4.3] 

The tlux shall be applied and worked over the cleaned 
surfaces to be brazed Llsing a stiff bristle brush to ensure 
complete coverage and wetting of the surfaces with flux. 
[NFPA 99:5.1.10.5.4.4] 

I Short sections of copper tube shall be brazed onto the 
noncopper component and the interior of the subassemblv 
shall be cleaned of flux prior to installation in the piping 
systcm. [NFPA 99:5.1.10.5.4.5] 

~ 

On joints DN20 (NPS %) (20 mm) of an inch O.D.) 
s i z c and smaller, flu x -c 0 at c d brazing rods s h a 11 be 
permitted to be used in lieu of applying flux to the surfaces 
being joined. [NFPA 99:5.1. J 0.5.4.6] 

1318.6 Heat and Brazing. Tube ends shall be inserted 
fully into the socket of the fitting. [NFPA 99:5.1.10.5.6.1] 

Where flux is permitted, the joint shall be heated 
slowly until the tlux has liquefied. [NFPA 99:5.1.10.5.6.2] 

After flux is liquefied, or where flux is not permitted to 
be used, the joint shall be heated quickly to the brazing 
temperature, taking care not to overheat the joint. [NFPA 
99:5.1. J 0.5.6.3] 

1318.7 Purge Gas. Where being brazed, joints shall be 
continuously purged with oil-free, dry nitrogen NF to 
prevent the formation of copper ox i de on the ins ide 
surfaces ofthe joint. [NFPA 99:5.1.10.5.5.1] 

The source of the purge gas shall be monitored, and the 
installer shall be audibly alerted where the source content is 
low. [NFPA 99:5.1.10.5.5.2] 

The purge gas flow rate shall be contro.1led by tbe use 
of a pressure regulator and flow meter or combination 
thereof. [NFPA 99:5.1.10.5.5.3] 

Pressure regulators alone shall not be used to control 
purge gas flow rates. [NFPA 99:5.1. to.5.5.4] 

In order to assure that ambient air has been removed 
fl'om the pipcline prior to brazing, an oxygen anaJyzer shall 
be used to verify the effectiveness of the purge. The oxygen 
analyzer shall read below I percent oxygen concentration 
before brazing is to begin. [NFPA 99:5.1.10.5.5.5] 
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During and after installation, openings in the piping 
system shall be kept sealed to maintain a nitrogen atmo
sphere within the piping to prevent debris or other contami
nants from entering the system. [NFPA 99:5.1. 10.5.5.6] 

While a joint is being brazed, a discharge opening shall 
be provided on the opposite side of the joint from where the 
purge gas is being introduced. [NFPA 99:5.1.10.5.5.7] 

The flow of purge gas shall be maintained until the 
is cool to the tOllch. [NFPA 99:5.1.10.5.5.8] 

After the joint has cooled, the purge discharge opening 
shall be sealed to prevent contamination of the inside of the 
tube and maintain the nitrogen atmosphere within the 
piping system. [NFPA 99:5.1.10.5.5.9] 

The final connection of new piping to an existing, in
use pipeline shall be permitted to bc made without the use 
of a nitrogen purge. [NFPA 99:5.1.10.5.5.10] 

After a final connection in a positive-pressure medical 
gas pipeline is made without a nitrogen purge, an outlet in 
the immediate downstream zone of the affected portions of 
both the new and existing in-usc piping shall be tested in 
accordance with the following: [NFPA 99:5.1.10.5.5.11] 

( I) Each joint in the final connection between the new 
work and the existing system shall be leak-tested with 
the gas of system designation at the normal operating 
pressure by means of soapy water or other means safe 
for lise with oxygen. [NFPA 99:5.1.12.3.9.2] 

(2) For pressure gascs, immediately after the final connec
tion is made and leak-tested, the specific altered zone 
and components in the immediate zone or area that is 
downstream from the point or area of intrusion shall be 
purged. [NFPA 99:5. L 12.3.9.3] 

(3) Before the new work is llsed for patient care, positive
pressure gases shall be tested for operational pressure, 
and gas concentration in accordance with NFPA 99. 
[NFPA 99:5.1.12.3.9.4J 

(4) Permanent records of these tests shall be maintained. 
[NFPA 99:5.1.]2.3.9.5] 

Where using the autogenous orbital welding process, 
joints shall be continuously purged inside and outside with 
inert gas( es) in accordance with the qualified welding 
procedure. [NFPA 99:5.1.10.5.5.12] 

1318.8 Prohibited Joints. After brazing, the outside of all 
joints shall be cleaned by washing with water and a wire 
blUsh to remove residue and permit clear visual inspection 
of the joint. [NFPA 99:5.1.10.5.7.1] 

Where flux has been used, the wash water shall be hot. 
[NFPA 99:5.1.10.5.7.2] 

Each brazed joint shall be visLiallyinspected after 
cleaning the outside surfaces. [NFPA 99:5.1.10.5.7.3] 

Joints exhibiting the following conditions shall not be 
permitted: 

(l) Flux or flux residue (where flux or flux-coated BAo 
series rods are used with dissimilar metals). b 
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(2) Base metal melting or erosion. 

(3) Unmelted filler metal. 

I (4) Failure of the filler metal to be visible around 
the joint at the interface between the socket and the 
tube. 

(5) Cracks in the tube or component. 

(6) Cracks in the brazed filler metal. 

(7) Failure of the joint to hold the test pressure under the 
install er-pcrformed in i tial pressure test (Section 
1326.10) and standing pressure test (Section 1326.] 1 ). 

99:5.1.10.5.7.4 J 

Brazed joints that are identified as defective under 
conditions of Section 1318.8(2) or Section 131 shall 
be replaced. [NFPA 99:5.1.10.5. 7.5J 

Brazed joints that are identified as defective under 
Section J3l8.8( I), Section 1318.8(3), Section 13] 
Section 1318.8(6), or Section 13 shall be permitted 
to be repaired, except that no joint shall be reheated more 
than once before being replaced. [NFPA 99:5.1.1 0.5.7.6J 

1319.0 Valves Requirements, Locations, and Labeling. 

1319.1 General Requirements. Shutoff valves accessible 
to other than authorizcd personnel shall be installed in 
valve boxes with frangible or removable windows 

to permit manual operation of valves. 
99:5.1.4.2.1 J 

Shutoff valves for llse in certain areas, such as psychi
atric or pediatric, shall be permitted to be secured with the 
approval of the Authority Having Jurisdiction to prevent 
inappropriate access. [NFPA 99:5.1 

1319.1.1 Enclosures. Where valves are concealed in 
an enclosure, the door or entry to the enclosure shall be 
identified and color coded with the type of gas service 
installed, as described in Section 1322.0. Enclosures 
shall be of sufficient size to permit valve operation. 
Valve handles in the off position shall prevent closure 
of the access panel or door. 

1319.2 In-Line Shutoff Valves. In-line shutoff valves 
intended for use to isolate piping for maintenance or modi
fication shall meet the following requirements: 

(1) Be located in a restricted area. 

(2) Be locked or latched open. 

(3) Be identified in accordance with Section 1322.3. 
[NFPA 99:5.1.4.9.1 J 

1319.3 Future Shutoff valves provided for the 
connection of future piping shall meet the fol1owing 
requirements: 

(1) Be located in a restricted area. 

(2) Be locked or latched closed. 

(3) Be identified in accordance with Section 1322.3. 
[NFPA 99:5.1.4.10] 
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1319.3.1 Labeled. Future connection valves shall be 
labeled as to gas content. [NFPA 99:5.1.4.10.1] 

1319.3.2 Downstream Downstream piping 
shall be closed with a brazed cap with tubing 
allowance for cutting and rebrazing. [NFPA 
99:5.1.4.1O.2J 

1319.3.3 Zone Valve. A zone valve shall be located 
immediately outside each vital life-support, critical 
carc, and location in each medical gas, 
vacuum line, or both and located so as to be readily 
accessible in an emergency. [N FPA 99:5.1.4.8.7] 

1319.3.4 Special Installations. Gas-delivery columns, 
hose reels, ceiling tracks, control panels, pendants, 
booms, or other special installations shall be located 
downstream of the zone valve. [NFPA 99:5.1.4.8.7.1] 

1319.3.5 Arrangement. Zone valves shall be so 
arranged that shutting off the supply of gas to one 
operating room or location wi II not affect 
the others. [NFPA 99:5.1 

1319.4 Source Valves. A shutoff valve shall be placed at 

the immediate connection of each source system to the 
distribution pipi ng to perm it the entire source, including 
accessory devices air dryers, final line regulators, etc.), 
to be isolated from the facility. [NFPA 99:5.1.4.4] 

1319.4.1 Location. The source valve shall be located 
in the immediate vicinity of the source equipment. 
[NFPA 99:5.1.4.4.1 J 

1319.4.2 Labeled. The source valve sball be labeled in 
accordance with Section 1322.3, Source Valve for the 
(Source Name). [NFPA 99:5.1 

1319.5 l\iain Valves. A shutoff valve shall be provided in 
the main supply I ine inside of the bui Iding, except where 
one or more of the following conditions exist: 

(I) The source and souree valve are located inside the 
building served. 

The source system is physically mounted to the wall of 
the building served and the pipeline enters the bui Iding 
in the immediate vicinity of the source valve. [NFPA 
99:5.1.4.5J 

1319.5.1 Access. The main line valve shall be located 
to permit access by authorized personnel by 
locating above a ceil ing or behind a locked access 
door). [NFPA 99:5.1.4.5. I] 

1319.5.2 Location. The main line valve shall be 
located on the facility side of the source valve and 
outside of the source roo 111 , enclosure, or where the 
main line first enters the building. [N FPA 99:5.1.4.5.2J 

1319.5.3 Labeled. The main line shall be labeled in 
accordance with Section 1322.3. [NFPA 99:5.1.4.5.3J 

1319.6 Riser Valves. Each riser supplied from the main 
line shall be provided with a shutotT valve adjacent to the 
riser connection. Riser valves shall be permitted to be 
located above ceilings, but shall remain accessible and not 
be obstructed. [NFPA 99:5.1.4.6, 5.1.4.6.1 J 
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1319.7 Zone Valves. Station outletslinlets shall be supplied 
through a zone valve as follows: 

(l) The zone valve shall be placed such that a wall inter
venes between the valve and outlets/inlets that it 
controls. 

(2) The zone valve shall serve outletslinlets located on that 
same story. [NFPA 99:5.1.4.8J 

1319.7.1 Opel"able. Zone valves shall be 
readily operable from a stand position in the 
corridor on the same floor they serve. [NFP A 
99:5.1.4.8.1 J 

1319.7.2 Arrangement. Zone valves shall be so 
arranged that shutting off the supply of medical gas or 
vacuum to onc zone will not affect the supply of 
medical gas or vacuum to another zone or the rest of 
the system. [NFPA 99:5. J .4.8.2J 

1319.8 Service Valvcs. Scrvice valves shall be in 
the branch piping prior to a zone valve box assembly on 
that branch. [NFPA 99:5.1 

1319.8.1 Branch Piping. Only one service valve shall 
be required for each branch off of a riser regardless of 
how many zone valve boxes are installed on that 
lateral. [NFPA 99:5.1.4.7.1 J 

13] 9.8.2 Service valves shall be instal1ed to 
allow servicing or modification of lateral branch piping 
fi-om a main or riser without shutting down the entire 
main, riser, or facility. [NFPA 99:5_1.4.7] 

1320.0 Pressure-Rcgulating Equipment. 

1320.1 Where Requircd. Pressure-regulating equipment 
shall be installed in the supply main upstream of the final 
line-pressure valve. Where multiple piping systems for the 
same gas at different operating pressures are required, sepa
rate pressure-regulating equipment, relief valves, and 
source shutoff valves shall be provided for each pressure. 

1320.2 P.-cssure-Relief Valves. Each central supply 
system shall have a pressure-relief valve set at 50 percent 
above normal I ine pressure, installed downstream of the 
pressure regulator and upstream of the shutoff valve. This 
pressure-rei ief valve shall be permitted to be set at a higher 
pressure, provided another pressure-relief valve set at 50 
percent above normal line pressure is installed in the main 
supply line. 
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1320.2.1 Excess Prcssure. Pressure-relief valves shall 
close automatically where excess pressure has been 
released. 

1320.2.2 Vcnting. Pressure-relief valves set at 50 
percent shall be vented to the outside from gas 
systems, except medical air, or where the total capacity 
of the supply system is in excess of 3000 cubic feet 
(84.95 ]113) 

1320.2.3 Design. Pressure-relief valves shall be of 
brass or bronze and specially designed for the gas 
service involved. 

1320.2.4 Isolation. A pressure-relief valve shall not be 
isolated from its intended use by a valve. 

1320.3 Pressure Pressure and vacuum indicators 
shall be readable from a standing position. 
Pressure/vacuum indicators shall be provided at the 
following locations, as a minimum: 

(I) Adjacent to the alarm-initiating device for source 
main-line pressure and vacuum alarms in the master 
alarm system. 

(2) At or in area alarm panels to indicate the 
pressure/vacuum at the alarm activating device for 
each system that is monitored by the panel. 

(3) On the station outletlinlet side of zone valves. [NFPA 
99:5.1.8.2.1. 5. 1.8.2.2J 

1321.0 Station Outlets/Inlets. 

1321.1 General. Station outlets and inlets shall be installed 
~n stric~ accordance with the manufacturer's installation I 
mstmctlOns. I 
1321.2 Post Installation. After installation of the piping, 
but before installation of the station outletslin lets and other 
medical gas and med ical gas system components 
pressure-actuating switches for alarms, manifolds, pressure 

or pressure relief the line shall be blown 
by means of oil-free, dry nitrogen. 

1322.0 Labeling and Identification. 

1322.1 GeneraL The gas content of medical gas piping 
systems shall be readily identifiable by labeling with the 
name and pressure contained. Such labeling shall be by 
means of metal tags, stenciling, stamping, or adhesive 
markers, in a manner that is not readily removable. Where 
supplementary color identification of piping is used, it shall 
be in accordance with the gases and colors indicated in 
CGA C-9, see Table 1312.1_ 

1322.2 Pipe Piping shall be labeled by stenciling 
or adhesive markers that identify the medical gas, support 
gas, or vacuum system and include: 

( 1) The name of the gas/vacuum system or the chem ical 
symbol shall comply with Table 1312.I. 

(2) The gas or vacuum system color code shall comply 
with Table 1312.I. 

(3) \\There positive-pressure gas piping systems operate at 
pressures other than the standard gauge in Table 
13 ]2.1, the pipe labeling shall include the operating 
pressure in addition to the name of the gas. [NFPA 
99:5.1.11.1.1] 

Pipe labels shall be located as follows: 

(a) At intervals of not more than 20 feet (6096 mm). 

(b) Not less than once in or above every room. 

(c) On both sides of walls or partitions penetrated by 
the piping. 

(d) Not less than once in every story height traversed 
by risers. [NFPA 99:5.1.11.1.2J 
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1322.3 Shutoff Valve Identification. Shutoff valves shall 
be identified as follows: 

(1) The name or chemical symbol for the specific medical 
gas or vacuum system. 

(2) The room or areas served. 

(3) A caution to not close or open valve except in emer-
gency. 99:5.1.11.2.1] 

1322.4 Station Outlet/Inlet Identification. Station outlets 
and inlets shall be identified as to the name or chemical 
symbol for the specific medical gas or vacuum provided. 
[NFPA 99:5.1.11.3.1] 

1322.5 Shutoff Valve Labeling. The shutoff valves 
I described in Section 1319.0 shall be labeled to reflect the 

rooms that are controlled by such valves. Labeling shall be 
current from initial construction through acceptance. 

Valves shall be labeled in substance as follows: 

In-line shutoff valves shall be labeled in substance as 
follows: 

CAUTiON 

OF:MEDICAL VALVE 

DO NOT CLOSE EXCEPT IN EJ\'lERGENCY 

THIS VALVE CONTROLS SUPPLY TO ... 

Sourcc valves shall be labeled in substance as follows: 

SOURCE VALVE 

FOR THE (SOURCE NAME) 

Main line valves shall be labeled in substance as 
follows: 

J\;1AIN LINE VALVE FOR THE 

NAME) SERVING THE 

(NAl\'lE OF 

Riser valve(s) shall be labeled in substance as follows: 

RISER FOR THE (GAS/VACUUM 

SERVING (NAME OF THE AREA/BUILDING 

SERVED BY THE PARTICULAR 

Service valve(s) shall be labeled in substance as 
follows: 

SERVICE VALVE FOR THE 

NAME) SERVING 

OF THE AREA/BUILDING 

SERVED BY THE PARTICULAR VALVE) 

[NFPA 99:5.1.11.2.3 - 5.1.11 

1323.0 Alarms. 

1323. t General. Master, area, and local alarm systems 
used for medical gas and vacuum systems shall include the 
following: 
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(1) Separate visual indicators for each condition moni
tored, except as permitted for local alarms that are 
displayed 011 master alarm panels. 

(2) Visual indicators that remain in alarm until the situa
tion that has caused the alarm is resolved. 

(3) A cancelable audible indication of each alarm condi
tion that produces a sound with a minimum level of not 
less than 80 decibels at 3 feet (914 mm). 

(4) A means to visually identify a lamp or LED failure. 

(5) Visual and audible indication that the wiring to an 
alarm initiating device is disconnected. 

(6) Labeling of each indicator, indicating the condition 
monitored. 

Labeling of each alarm panel for its area of surveil
lance. 

(8) Reinitiation of the audible if another alarm 
condition occurs while the audible alarm is silenced. 

(9) Power for master and area alarms from the life safety 
branch of the emergency electrical system as described 
in NFPA 99 Chapter 4, Electrical Systems. 

( I 0) Power for local alarms, dew point sensors, and carbon 
monoxide sensors permitted to be hom the same essen
tial electrical branch as is used to power the air 
compressor system. 

(11) Wiring from switches or sensors that is supervised or 
protected as required by Section 51 of Cali-
fornia Electrical Code. for emergency system circuits. 

(l2)Assllrance the responsible authority of the facility 
that the labeling of alarms, where room numbers or 
designations are used, is accurate and up-to-date. 

(13) Provisions for automatic restart after a power loss of 
10 seconds (e.g., during generator startup) without 

false signals or requiring manual reset. 

1323.2 Components. Functioning of alarm components 
shall be verified in accordance with testing and monitoring 
requirements of the manutacturer and the Authority Having 
Jurisdiction. 

1324.0 Medical Air System. 

1324.1 General. Medical air compressors shall be installed 
in a well-lit, ventilated, and clean location and shall be 
accessible. The location shall be provided with 
facilities. The medical air compressor area shall be located 
separately from medical gas cylinder system sources, and 
shall be accessible for maintenance. 

1324.2 Medical Air Compressors. Medical air compres
sors shall be sufficient to serve the peak calculated demand 
with the largest single compressor out of service. I n no case 
shall there be less than two compressors. [NFPA 
99:5.1.3.5.11.2] 

Medical air compressor systems shall consist of the 
following: 
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( 1) Components: 

(a) Compressors for medical air 

(b) Aftercoo1ers 

(c) Medical air receivers 

(d) Medical air dryers 

(e) Medical air filters 

(f) Medical air regulators 

(g) Medical air local alarms 

Components sllal I be arranged to permit service 
and a continuoLls supply of medical air in the event of a 
single fault t~lilure. Component arrangement shall be 
permitted to vary in accordance with tbe 
technology(ies) cmployed, provided an equal level of 
operating redundancy and medical air quality is main
tained. [NFPA 99:5.1.3.5.11.1] 

(2) An automatic means to prevent backflow from 011-

cycle compressors through off-cycle compressors. 
[NFPA 99:5.1.3.5.3.2(2)] 

(3) A manual shutoff valve to isolate each compressor 
from the centrally piped system and from other 
compressors for maintenance or repair without loss of 
pressure in the system. [NFPA 99:5.1.3.5.3.2(3)J 

(4) Intake filter-mufflers of the dry . [NFPA 
99:5.1.3.5.3.2(4)] 

(5) Pressure-relief valves set at 50 percent above line pres
sure. [NFPA 99:5.1.3.5.3.2(5)J 

(6) Piping between the compressor and the source shutoff 
valve compatible with oxygen that does not contribute 
to contaminant levels. [NFPA 99:5.1.3.5.3.2(6)J 

(7) Materials and devices L1sed between the medical air 
intake and the medical air source valve shall be 
permitted to be of a or construction appropriate 
for the service, as determined by the manufacturer as 
long as such materials and devices do not contribute to 
contaminant levels. [N FP A 99:5.1 .3.5.3.2(7)] 

1324.3 Air Source. The medical air compressors shall 
draw their air frol11 a source of clean air located where no 
contamination is anticipated from engine exhausts, fuel 
storage vents, medical-surgical vacuum system discharges, 

I particulate matter~ or odor. [N FPA 99:5.1.3.5.13.1] 

1324.4 Air Intakes. Compressor intake piping shall be 
hard-drawn seam less copper, and one of the follmving: 

(1) ASTM B 88 (Types K or L) 

ASTM B 280 (copper ACR tube) 

(3) ASTM B 819 (Types K or L) [NFPA 99:5.l.3.5.13.4] 

The compressor air intake shall be located outdoors 
abovc roof level, at a distance not less than 10 feet 

from a door, window, exhaust, other intake, or 
opening in the bui Iding and a distance of 110t less than 20 
feet (6096 mm) aboveground. [NFPA 99:5.1.3.5.13.2] 

Where an air source equal to or better than outside air 
air already ti ltered for lise in operating room venti

lating systems) is available, it shall be permitted to be used 
for the medical air compressors with the following provi
sicms: 
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(1) This alternate source of supply air shall be available on 
a continuous 24 hours-per-day, 7 days-per-week basis. 

(2) Ventilating systems having fans with motors or drive 
belts located in the air stream shall not be used as a 
source of medical air intake. [NFPA 99:5.1.3.5.13.3] 

Air intakes for separate compressors shall be permitted 
to be joined together to one common intake where the 
following conditions are met: 

(I) The common intake is sized to minimize backpresslire in 
accordance with the manufacturer's recommendations. 

(2) Each compressor can be isolated by manual or check 
blind or tube cap to prevent open inlet 

piping where compressors arc removed for service and 
consequent back flow of room air into the other 
compressor(s). [NFPA 99:5.1.3.5.13.5] 

1324.4.1 Isolation Valve. Each medical air 
compressor shall have an isolation valve installed so 
that shutting off or failure of the largest unit will not 
affect the operation of the other unit(s). 

1324.5 Drains. Drains shall be installed on dryers, after
coolers, separators, and receivers. 

1324.6 Medical Air Receivers. Medical air receivers shal I 
be provided with proper valves to allow the flow of 
compressed air to enter and exit OLIt of separate reeeiver 
pOlis during normal operation and allow the receiver to be 
bypassed during service without shutting down the medical 
air system. [NFPA 99:5. J .3.5.11.4] 

1324.7 Requirements for Medical Air Receivers. 
Receivers for medical air shall meet the follmving require
ments: 

(I) Be made of corrosion-resistant materials or otherwise 
be made corrosion resistant. 

(2) Comply with Section VIII of the ASME Boiler and 
Pressure Vessel Code. 

(3) Be equipped with a pressure-reI ief valve, automatic 
drain, manual drain, sight glass, and pressure indicator. 

(4) Be of a capacity sufficient to prevent the compressor 
from short cycling. [NFPA 99:5.1.3.5.6] 

Piping within compressor systems upstream of the 
source shutoff valve shall comply with Section 1315.0 
and Section 131 g.O, except that stainless steel shall be 
permitted to be used as a piping material. 

1325.0 Medical Vacuum System. 

1325.1 General. The vacuum plant shall be installed in a 
well-lit, ventilated, and clean location with accessibility. 
Tbe location shall be provided with drainage facilities. The 
vacuum plant, where installed as a source, shall be located 
separately from other medical vacuum system sources, and 
shall be readily accessible for maintenance. 

1325.2 Vacuum Sources. Medieal-
surgical vacuum sources shall consist of the following: 

(1) Two or more vacuum pumps sufficient to serve the 
peak calculated demand with the largest single vacuum 
pump out of service. 
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An automatic means to prevent backflow from on-
e vacuum pumps through off-cycle vacuum 

pumps. 

A shutoff valve or other isolation means to isolate each 
vacuum pump from the centrally piped system and 
other vacuum pumps for maintenance or repair without 
loss of vacuum in the system. 

A vaCUUll1 receiver. 

Piping between the vacuum pump(s), discharge(s), 
receiver(s), and the vacuum source shutotI valve shall 
be in accordance with Section 1315 except that 
stainless, galvanized, or black steel pipe shall be 
permitted to be used. 

I (6) Materials and devices lIsed between the medical vacuum 
exhaust and the medical vacuum source shall be 
permitted to be of a design or construction appropriate 
for the service, as determined by the manufacturer. 
[NFPA 99:5.1.3.6.1.2J 

1325.2.1 Additional pumps shall automati
cally activate where the pumps in operation are inca
pable of maintaining the required vacuum. 

Automatic or manual alternation of pumps shall 
allow division of operating time. Where automatic 
alternation of pumps is not provided, the t~lcility staff 
shall arrange a schedule for manual alternation. [NFPA 
99:5.1.3.6.6.1, 5.1.3.6.6.2] 

1325.3 Exhausts. The medical-surgical vacuum pumps 
shall exhaust in a manner and location that will minimize 
the hazards of noise and contamination to the facility and 
its environment. 

The exhaust shall be located as follows: 

( I) Outdoors. 

Not less than 10 feet mm) from a door, window, 
air intake, or other openings in buildings. 

(3) At a level different from air intakes. 

(4) Where prevailing winds, adjacent buildings, topog
raphy, or other influences that would not divert the 
exhaust into occupied areas or prevent dispersion of 
the exhaust. 

The end of the exhaust shall be turned down and 
screened or otherwise be protected the entry of 
vermin, debris, or precipitation by screening fabricated or 
composed of a non-corroding material. 

The exhaust shall be piped of materials approved for 
medieal~surgical vacuum piping under Section 1315.4. 

The exhaust shall be free of dips and loops that might 
trap condensate or oil. Where such low points are unavoid
able, a drip and val ved drain shall be installed. [NfPA 
99:5.1.3.6.7.1 - 5.1.3.6.7.5J 

1325.3.1 Mu]tiplePumps. Vacuum exhausts from 
multiple pumps shall be permitted to be joined together 
to one common exhaust where the following condi
tions are met: 
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(I) The comrnon exhaust is sized to minimize back
pressure in accordance with the pump manul:lc
hirer's recommendations. 

(2) Each pump shall be isolated by manual or check 
valve, blind flange, or tube cap to prevent open 
exhaust piping where pumps are removed for 
service and consequent flow of exhaust air into the 
room. [NFPA 99:5.1.3.6.7.6] 

1325.4 Receivers. Receivel's for vacuum shall meet the 
following requirements: 

(1) Be made of ferrous, nonferrous, or both materia Is. 

(2) Comply with Section VIII of the ASME Boiler and 
Pressure Vessel Code. 

(3) Withstand a gauge pressure of 60 psi (414 kPa) and 
29.9 inch (759 mm) gauge 

(4) Be equipped with a manual drain. 

Be of a capacity based on the technology of the pumps. 
[NFPA 99:5.1.3.6.3J 

1325.5 Piping between vacuum pumps, discharges, 
receivers, and the vacuum main line valve shall be in accor
dance with Section 1315.4. except that stainlcss, 
nized, or black steel pipe shall be permitted to be used. 
[NFPA 99:5.1.3.6.1.2(5)] 

1325.6 Drains. Drains shall be installed and terminate in an 
approved location. 

1326.0 and Inspection. 

1326.1 ","'here inspection and testing shall be 
performed on ncw piped systems, additions, renova-
tions, temporary installations, or repaired systems. to assure 
the facility, by a documented procedure, that the applicable 
provisions of this document have been adhered to and 
system integrity has been achieved or maintained. [NFPA 
99: 5. 1. J 2. I. I ] 

1326.1.1 irem(~nts. Tests and inspections 
required by this section shall not be interpreted to 
contlict with the requirements of NFPA 99. Final certi
fication or verification shall require the completion of 
the following tests and inspections: 

(1) Testing for hospital grade receptacles required at 
patient bed locations and in ancsthetizing locations 
shall be performcd after initial installation, 
replacement or servicing of the device. 

(2) Additional testing of receptacles in patient care 
areas shall be performed at intervals defined by 
documented performance data. 

(3) Receptacles at patient bed locations and in clllCS

thetizing locations not listed as hospital-grade 
shall be tested at interv(lls not excecding 12 
months. [NFPA 99:4.3.4.1.1 - 4.3.4.1.3] 

for requiremcnts of the portions of medical gas 
and medical vacuum systems testing and inspection not 
addresscd in this chapter or medical gas and medical 
vacuum systems testing and inspection beyond the 
scope of this chapter, refer to NFPA 99. 
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1326.2 Systems. Systems that are breached and compo
nents that are subject to additions, renovations, or replace

new e:as sources: bulk, manifolds, compressors, 
alarms) sJ1all be inspected and appropriately tested. 

[NFPA 99:5.1.12.1.3J 

1326.2.1 B."eached. shall be deemed breached 
at the point of pipeline intrusion by physical separation 
or by system component removal, replacement, or 
addition. 

Breached portions of the systems subject to 
inspection and testing shall be confined to the specific 
altered zone and components in the immediate zone or 
area that is located upstream for vacuum systems and 
downstream for pressure gases at the point or area of 
intrusion. 99:5.1.12.1.4, 5.1. I 2.1.5J 

1326.3 Advance Notice. It shall be the duty of the person 
doing the work authorized by the permit to notify the 
Authority Having Jurisdiction, or in writing, that said 
work is ready for inspection. Such notification shall be 

not less than 24 hours before the work is to be 
inspected. 

1326.4 Responsibility. The equipment, material, and labor 
necessary for inspection and testing shall be furnished by 
the permit holder or the person who is the 
inspection. 

1326.5 Testing. The test shall be conducted in the presence 
of the Authority HelYing Jurisdiction or a duly appointed 
representative. 

1326.6 \Vhere the Authority Having Jurisdiction 
finds that the work docs not pass tests, neeessary correc
tions shall be made and the work shall then be resubmitted 
for test or inspection. 

1326.7 Initial Pressure Test 
attachment of system components pressure-actuating 
switches for alarms, manifolds, pressure gauges, or pres
sure-relief valves), but after installation of the station 
outlets and inlets, with test eaps in place, each section of 
the piping system shall be subjected to a test pressure of 
one and one-half times the working pressure [150 psig 
(1034 kPa gauge)J with oil-free dry nitrogen. This test pres
sure shall be maintained until each ioint has been examined 
for leakage by means of soapy wat~r or other equally effec
tive means of leak detection sate for use with oxygen. The 

I source shutoff valve .. shal.1 be closed. Leaks. shall .be loc~ted, 
I repaired, and retested 111 accordance WIth thIS section. 

1326.8 Cross-Connection Test Gas Systems. It 
shall be determined that no cross-connections exist between 

imedical gas and vacuum piping systems. 

Piping systcms shall be reduced to atmospheric pressure. 

Sources of test gas shall be disconnected from piping 
systems cxcept for the one being tested. 

The system uncler test shall be charged with oil-free, 
nitrog~n NF to a gauge pressure of 50 psi kPa). 

After the installation of the individual faeeplates with 
I approved adapters matehing outletlinlet each indi-

vidual outlet/inlet (in each installed medieal gas and 
vacuum piping system) shall be checked to determine that 

272 

the test gas is being dispensed from the piping system being 
tested. [NFPA 99:5.1.12.2.4 - 5.1. 12.2.4.4J 

1326.8.1 Source of Test Gas. The source of test gas 
shall be disconneeted, and the system tested shall be 
redueed to atmospheric pressure. [NFP A 
99:5.1.12.3.3.1 (E)J 

It shall be determined that no cross-connections 
exist between the various medical gas and vaeuum 

systems. [NFPA 99:5 . .I.12.2.4J 

The cross-connection test shal1 be repeated for 
eaeh installed medical gas and vacuum piping system. 
[NFPA 99:5.1. 

1326.8.2 Cross-Connection Testing. Where a mediea1 
vacuum system i installed, the cross-connection 
testing shall include that piped vacuum system with 
medical gas piping systems. 

1326.8.3 Yledical-Surgical Vacuum Systems. 
Medical-surgical vacuum systems shall be in operation 
so that these vaeuum systems are tested at the same 
time the medical gas'systems are tested. [NFPA 
99:5.1.12.3.3.2(D)] 

The proper labeling and identification of system 
outlets/inlets shall be confirmed during these tests. 

99:5.1.12.2.4.6J 

1326.9 Standing Pressure Test Piped Gas 
After suceessful completion of the initial pressure tests 
under Section 1326.7, medieal gas distribution pipi ng shall 
be subject to a standing pressure test. 

Tests shall be conducted after the final installation of 
station outlet valve face plates, and other distribu-
tion system components pressure alarm pres-
sure indicators, I ine pressure-relief manufactured 
assemblies, hose, etc.). 

The source valve shall be closed during this test. 

The systems shall be subjeeted to a 24 hour 
standing pressure test using oil-free, dry nitrogen NF. 

Test pressures shall be 20 percent above the normal 
system operating I ine pressure. [NFPA 99:5.1..12.2.6 -
5.] .12.2.6.4 J 

1326.9.1 Requirements. After the piping system is 
filled with test gas, the supply valve and outlets shall 
be closed and the source of test gas disconnected. 

Tests shall be conducted after the final installation 
of station outlet valve bodies, face plates, and other 
distribution system eomponents (e.g., pressure alarm 
devices, pressure indieators, line pressure-relief valves, 
manufaetured assemblies, hose, etc.). [NFPA 
99:5.1.12.2.6.1J 

The source valve sha]1 be closed during this test. 
99:5.1.12.2.6.2] 

The piping systems shall be subjeetcd to a 24 hour 
standing pressure test using oil-free, dry nitrogen NF. 
[NFPA 99:5.1.12.2.6.3] 

Test pressures shall be 20 percent above the 
normal system operating line pressure. [NFPA 
99:5.1.12.2.6.4J 
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Leaks shall be located, repaired (where pennitted), 
or replaced (where required), and retested. [NFPA 
99:5.1.12.2.6.6] 

At the conclusion of the tests, there shall be no 
change in the test pressure other than that attributcd to 
changcs of ambient temperature. [NfPA 99:5.1.12.2.6.5] 

1326.10 Initial Pressure Test - Piped Vacuum Systems. 
Each section of the piping in medical gas and vacuum 
systems shall be pressure tested. Initial pressure tests shall 
be conducted as follows: 

(1) After installation of station outlets/inlets rough-in 
assemblies. Test caps shall be permitted to be used. 

(2) Prior to the installation of components of the distribu
tion piping system that would be damagcd by the test 
pressure pressure/vacuum alarm deviccs, pres
sllre/vacuum indicators, line pressure-relief valvcs. 
manufactured assemblies with flexible hose, etc.). 

The source shutoff valve shall remain closed during 
these tests. 

The test pressure for pressure gases shall be one and 
one-half times the system working pressure, and not less 
than a gauge pressure of 150 psi (l034 kPa). 

The test pressure for vacuum shaH be not less than a 
gauge pressure of60 psi (414 kPa). 

The test pressure shall be maintained until each joint 
has been examined for leakage by means of soapy water or 
other equally effective means of leak detection that is safe 
for use with oxygen. 

Leaks shall be located, repaired (where permitted), 
replaced (where required), and retested. [NFPA 
99:5.1.12.2.3.1 5.1.12.2.3.7] 

326.] 1 Standing Pressure Test Vacuum 
Systems. After sLlccessful completion of the initial pressure 
tests under Section 1326.10, vacuum distribution piping 
shall be subjected to a standing vacuum test. 

Tests shall be conducted after installation of all compo
nents of the vacuum system. 

The piping systems shall be subjected to a 24 hour 
standing vacuum test. 

Test pressure shall be between 12 inch (305 mm) 
gauge HgV and full vacuum. 

During the test, the source of test vacuum shall be 
disconnected from the piping system. 

At the conclusion of the test, there shall be no change 
in the vacuum other than that attributed to changes of 

I ambient temperature, as permitted in this section. 

Test vacuum changes due to expansion or contraction 
shall be permitted to be determined by means of the 
following pressure temperature relationship: 

(I) The calculated final absolute pressure equals the initial 
absolute pressure times the final absolute temperature, 
divided by the initial absolute temperature. 
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(2) Absolute pressure is the gauge pressure reading plus 
14.7 psi (101 kPa). 

(3) Absolute temperature is the temperature reading plus 
460°F (238°C). 

(4) The final allowable gauge pressure reading equals the 
final allowable absolute pressure minus a gauge pres
sure of 14.7 psi (101 kPa). 

Leaks shall be located, repaircd (where permitted), or I 
replaced (where requ ired), and retested. [NF P A 
99:5.1.12.2.7 5.1.12.2.7.7] 

1326.12 Corrections. Noticcs of correction or violation 
shall be written by the Authority t-1aving Jurisdiction and 
posted at the site of the work, mailed or delivered to the 
permittee or an authorized representative. Refusal or hlilurc 
to comply with sLlch notice or order within 10 days of 
receipt thereof shall be considered a violation of this code, 
and shall be subject to the penalties set forth elsewhere in 
this code for violations. 

1326.13 Approval. Upon satisfactory completion of tests 
and certification of the medical gas and medical vacuum 
systems, a certificate of approval shall be issued the 
Authority Having Jurisdiction to the permittee. 

1326.14 Covering or Use. No medical gas or medical 
vacuum system or part thereof shall be covercd, concealed, 
or put into use until it has been tested, inspected, and 
accepted as required in this code. 

1326.15 Uncovering. A medical gas and vacuum system or 
part thereof that is covered or concealed before testing and 
inspected as required in this code shall be uncovered for 
inspection, after notice to uncover the work has been isslied 
to the permittee or his authorized representative by the 
Authority Having Jurisdiction. 

1327.0 System Certification. 

1327.1 Certification. Prior to a medical gas system being 
in service, such system shall be certified in accor-I 

dance with Section 1327.2. 

1327.1.1 Verification Tests. Verification tests shall be 
performed after tests in accordance with Section 
1326.0 have been completed. [NFPA 99:5.1.12.3.1.1 J I 

shall be conducted by a party technically 
competent and experienced in the field of medical gas 
and vacuum pipeline testing and meeting the rcquire
ments of ASSE 6030. [NFPA 99:5. t. 12.3.1 

Testing sha I I be performed by a party otllcr than 
the installing contractor. [NFPA 99:5.1.12.3.1 

Where systems have not been installed by in
house personnel, testing shall be permitted by 
personnel of that organization who meet thc require
ments of this section. [NFPA 99:5.1.12.3.1.5J 

1327.2 Certification Tests. Certification tcsts, verified and 
attested to by the certification agency, shall include the 
following: 
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(I) Verifying in accordance with the installation require
ments. 

(2) Testing and checking for leakage, correct zoning, and 
identi1kation of control valves. 

(3) Checking for identification and labeling of pipelines, 
station outlets, and control valves. 

(4) Testing for cross-connection, now rate, system pres
sure drop, and system performance. 

(5) Functional testing of pressure relief valves and safety 
valves. 

FUllctional testing of sources of supply. 

Functional testing of alarm systems, including accu
racy of system components. 

(8) Purge flushing of system and filling with specific 
source gases. 

Testing for purity and cleanliness of source gases. 

(10) Testing for specific gas identity at each station outlet. 

1327.3 Reports. The inspection and testing reports shall be 
submitted directly to the party that contracted for the 
testing, who shall submit the report through channels to the 
responsible 1:1Cility authority and others that are required. 

Reports shall contain detailed listings of findings and 
results. [NFPA 99:5.1. 12. 1.6, 5.1.1 1.7] 

] 327.4 Report Items. A report that includes the specific 
items mentioned in Section 1327.2 and other information 

I required by this chapter shall be delivered to the Authority 
Having Jurisdiction prior to acceptance of the systcm. 

~ 
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CALIFORNIA PLUMBING CODE -MATRIX ADOPTION TABLE 
CHAPTER 14-REFERENCEDSTANDARDS 

(Matrix Adoption Tables are non-regulatory, intended only as an aid to the user. See Chapter 1 for state agency authority and building application.) 

. Adopting Agency 

Adopt Entire Chapter 

Adopt Entire Chapter as amended 
(amended sections listed below) 

Adopt only those sections that are 
listed below 

Chapter/Section 
........... ~ .. ~ ....... ~-~ .~ ..... ~ ...... . 

Table 1401.1 

ASME A 112.20.2-2004 

ASTM E 119-2007a 

ASTM E 814-2006 

NSF 350-2011 

UL 263-2003 

UL 1479-2003 

BSC SFM 

x 

x 

X 

"! 

"i" 

"i" 

"i" 

1-

1-

HCD 

2 

x X 

X X 

DSA 

AC SS 

x 

X 

OSHPD 

3 

x 

X X X X X 

The state ageney does not adopt sections identified by the following symbol: t 

2013 CALIFORNIA PLUMBING CODE 

DPH AGR DWR CA SL SLC 
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14 

1401.0 General. 

1401.1 Standards. The standards listed in Table 140l.1 are intended for use in the design, testing, and installation of materials, 
devices, appliances, and equipment regulated by this code. 

STANDARD NUMBER 

I AHAM FWO-I-2009':' 

APSP 1-2003* 

ASCE 25-2006* 

iASll4E A 112. 

ASME Al12.1.3-2000 
(R2010) * 

ASME A 112.3. 1-2007* 

(R2004)* 

ASMEAlI2.4.J 

ASME Al 12.4.2-2009* 

ASME A 112.4.3-

, (R2010)* 
I _________ .. _ ....... ____ ..... . 

ASME A I] 2.4.14-2004 
(R2010) 

Al 

(R2007)* 

ASME I 

(R2008)* 

ASMEAI12.6.7-2010* 

Food Waste Uls:oo~;ers 

Public Swimming 

TABLE 1401.1 
REFERENCED STANDARDS 

STANDARD TITLE 

Earthquake-Actuated Automatic Shutoff 

Energy Standard Buildings Except Low-Rise l~e~;lOt~IHlaJ 

Buildings 

Scheme for the Irlplntit'0'llhnn 

Plumbing Fixtures. AIJpILanc:es, 

Drainage Systems Storm, 
and Vacuum Applications, Above- and Below Ground (Notes 
1 and 7) 

Macerating Components 

Water Closet Personal Hygiene 

Plumbing Fixtures 

Floor Sinks 

2013 CALIFORNIA PLUMBING CODE 

APPLICATION 

'Ulll'YlII1~Hln Pools, 

Miscellaneous 

Fixtures 

REFERENCED 
SECTIONS 

301. 1.2, 301.2 

301.1.2, 301.2 

USPSHTC 

301.1.2, 301.2 

L 
603.4.2 

301.1.2, 30 1.2 

Table 603.2 

70S.S.2, Table 701.1 

301.1.2, 30 I 

I. 1.2, 301.2 

301. 1.2, 301.2 

301.1.2, 301.2 

l. 1.2. 301.2 

Components i30 I . I .2, 301 .2 

DWV 

301.1.2, 301.2 

iDW\T Components 301.1 301 
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REFERENCED STANDARDS 

STANDARD NUMBER 

(R200R)* 

ASME A 112.14.3-2000 

i (R2004)* 

'ASME A 112.14.4-2001 

(R2007)* 

ASME AI 12.14.6-2010'7: 

//2.18.1-

A112.1 

i 200SiCSA B 12S.2-2005 

[ AS!~IE AI 12.18.3-2002 

i (R2008) * 
ASMEAI12.IS.6-
2009/CSA BI25.6-2009* 

AS1HE AI 12.18.7-1999 
(R20()4)'k 

ASME A 112.18.9-2011 * 

!ASMEAI12.19,1-

i 200SiCSA B45.2-2008* 

iASME AI j2.J9.2~ 
! 20081CSA 845. 1-2008 * 
: ASJIE AI 12.19.3-
20()81CSA B45.4-2008'i: 

ASME A 112.19.5-2005* 

AS/viE AI I 2.19.7-2006'': 

STANDARD TITLE 

Backwaler Valves 

Grease Interceptors 

Grease Removal Devices 

(Fats, Oils, 

Plumbing Waste Fittings 

Performance Requirements 
in Plumbing Fixture 

Water Connectors 

Jntegral 

Waste and Supplies on 
Accessible Fixtures 

Enamelled Cast Iron and Enamelled 

Ceramic Plumbing Fixtures 

Fixtures 

Water-Closet Bowls, Tanks, Urinals 

~ ASME A II 19.10-2003 Dual Flush Devices for Water 

~ 

(R2008)* 

ASME A 112.1 12-2006 
Tilting, and Pivoting 
Carrier Systems and Drainage Waste 

Six-Liter Water Equipped with a Dual Flushing 
Device 

~ .... - --

A 112. J 9.15-2005 Bathtubs/Whirlpool Bathtubs with Pressure Sealed Doors 

(R2010)* 

AS/tIE All 2.19.19-2006 

(R2011)"J: 

ASMEAI12.21 

(R2007)* 

lVlalmelilanl:;e Use (Note 1) 

ASME A 112.36.2M-1991 CleanoLits (Note I) 
(R2008)* 

AS/~tE 81.20.1-1983 Pipe Threads, General Inch 

(R2006)~': 

278 

Fixtures 301.1.2, 

Fixtures 301.2 

10 

Fittings 

Backllow Protection 17.3,417.4 

Piping 301.1.2, 301.2 

DWV Components 

Joints 

417.2 

301.1.2, 301 

L 402.3,1 

30 l. 1.2. 301.2 

301.1.2, 301.2 

L 

301.1 

301.1.2, 301.2 

605.3.5, 
605.4.3, 605.6.2, 
605.13.3, 705.1.3, 
705.3.3, 705.5.4, 
705.6.2, 705.7.3, 
1208.5.7,1315.7.1 
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REFERENCED STANDARDS 

STANDARD TITLE APPLICATION 
REFERENCED 

SECTIONS 

1.20.3-1976 Dryseal 

Iron Pipe Flanges and Fittings: Classes 25, 
J 25, and 250 

ASAJ E B /6.3-2006 * 
--~----c-~ c-------- c -

i Malleable Iron 150 and 300 

ASlHE B/6.4-2006~·: Gray Iron Threaded Fittings 

ASME BI NPS 24 Fittings 

ASAJE B/6./2-2009* Cast Iron Fittings (Note 1) Fittings 

I ASME B16.15-20··-0··6···--J~::·---·· ·,·C-·····a-··s·t Alloy Threaded 125 and 250 

f ....... _. ······· .... ·.·.·,·._".·.·" __ '·n_· -.~.".-.-.-.~--.--

iASME B/6./S-200/ 
I (R2005)-J: 

B16.20-2007* 

ASME BI6.21-2005* 

B 16.26-2006-k 

B16.29-2007'" 

AS ME B 16.34-2009* 

ASME B 16.39-2009* 

ASME B36.101li-2004 
(R20JO) * 
ASME B36. 
(R2010)* 

ASME BPVC 

2010* 

Gaskets For Pipe 
Wound. and Jacketed 

iNonl~~et~ii icF1at Gaskets for 

i 

--- --I\V~'ought Copper 

I Fittings 
_.1 ......... __ ~ ___ ~ __ ~_. .• 

i Cast Copper Alloy 

Piping 

Flanges 

Welded and Seamless UI,·(-..l1nih1- Steel Pipe 

Stainless Steel Pipe 

IV- Rules Boilers 

2013 CALIFORNIA PLUMBING CODE 

Fittings 

DWV Fittings 

Fittings 

Valves 

Fittings 

Valves 

Fittings 

30 I. 1.2. 301.2 

1208.5.l0 

Table 701.1 

Table 604.1 

Table 

-1208.5.10 

301.1.2, 301.1 

13 J 5.5, Table 604. J 

Table 701.1 

30 I. 1.2_ 301.2 

Table 604. J 

Table 70 I. J 

301.1.2, 301.2 

301.1.2, 301.2 

301.1 301.2 

301.1.2, 301.2 

30 I. 1.2, 301.2 

301.1.2. 301.2 

301.1.2, 301.2 

279 



REFERENCED STANDARDS 

STANDARD NUMBER 

AS:~/E BPVC Sectioll 
: VIII-2010* 

1002-2008* 

ASSE 1003-2009* 

ASSE 1007-1986* 

ASSE 1008-2006* 

ASSE 1011-2004* 

ASSE 1012-2009* 

ASSE 1013-2009": 

ASSE 1014-2005* 

101 5-2009~': 

ASSE 1016-2005'1: 

ASSE 1017-2009* 

ASSE 1018-2001 * 

101 9-2004~" 

ASSE 1020-2004 i: 

I 

I-ASSE I 021~200 I 

ASSE 1022-2003* 

1032-2004* 

ASSE 1044-2001 * 

280 

APPLICATION 

Division I Miscellaneous 

Welding and Brazing Qualifications Certification 

Atmospheric Ka(~ktlo\v Protection Table 603,2 

Anti-Siphon Closet Tanks Protection Table 603.2 

Water Pressure Reducing Valves Domestic Water 
bution Systems 

Backtlow Prevention KelqUlrenlcnts Commercial Dish- Backtlow Protection 301.1.2.301.2 

301.1.2. 301.2 

Plumbing Aspects 

Water Hammer Arresters Supply Compo- 301.1.2, 301.2 
tlent 

Hose Lonnlcctlon 301. 1.2, 301.2 

Backnow Preventers an Intermediate Atmospheric Vent H""vrl,,,,, Protection 30 J. 1.2, 301.2 

Reduced Pressure Principle Backflow Preventers 
Rcduced Pressure Principle Fire Protection Backflow Preven
ters 

Bacldlow Prevention Devices 

Double Check LJ ..... vlH1VVV 603.2 

301. 1.2, 301.2 

Valves 301.1.2, 

Wall Hydrants, Freezc 1.\.,-",.01«111, Automatic Backnow PrcltC(:tlCln 

Drains Air 

Backflow Preventer 

Hot Water Ul5;pelllsers Household 

Backflow Preventers 

Dual Check Valve Type J::)a<:Ktlow prp'\fPlntPrl;! for Carbonated 
Beverage Dispensers, Post Mix Type 

Laboratory Faucet Backflow Preventers 

Pressurized Flushing Devices (Flushometers) 
Fixtures 
Trap Seal Primer 

Table 603.2 

'.ti'lCKTJOW Protection 

12, Table 

.1.1. 301.2 

301.1.2,301.2 

301.1.2, 301.2 

DWV cornpo,nen.ts 30l.1.2,301.2 
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STANDARD NUMBER 

ASSE 1047-2009* 

1056-2001" 

ASSEI060-2006* 

ASSE 1061-2006* 

ASSE I 062~2006* 

ASSE 1066-1997 

ASSE 1069-2005-1< 
! 

I ASSJi"}()70-2004* 

1-
ASSE 1079-2005 
i 

Pressure Detector 

COllnectlC)J1 Backflow Preventers 

Backtlow Preventer Wall Hydrants Freeze 
: Resistant Type 

Hydrant with Backtlow 

"",.IF'\I."" Components 

Temperature Actuated Flow Reduction (TAFR) Valves for 
Individual Fixture Fittings 

- -------"_ .... _--

Individual Pressure Balancing In-Line Valves 
Fixture Fittings (Note 6) 

Water Temperature Limiting Devices 

for Plumbed Emer-

ASSE Series 5000-2009* I Cross-Connection Control Professional Qualifications 

iASSE Series 6000-2006~!: -TP~~fessi~;1~jQli~lltlcations -.:t'l",,-1',,·rl for 

ASTM A 47-J 999 
(R2009) 

ASTM A 48-2003 
i (R2008) 

iASTMA 53ill-2010 

~~ - -
ASTM A 74-2009 

!ASTM A /061A J06Jlrl-

!!q10 
iASTMA 
(R2009) 

269-2010 

3/2-2009 

Systems Personnel 
.. __ .... _--._ .. __ .-

, 

1 Gray Iron Castings 
i 

----~-.. - ----

and Hot-Dipped. Zinc-Coated, Welded, 

Seamless Carbon Steel for H igh-Temperature Service 

Flanges, and Pipe Fittings 

,Copper-Brazed Steel Tubing 

uw""v"" Steel Tubing for 

------- - --.. --

Seamless, Welded, and Heavily Cold Austenitic 
Stainless Steel Pipes 

2013 CALIFORNIA PLUMBING CODE 

REFERENCED STANDARDS 

APPLICATION 

Backflow Protection 

J::hl(:ktlow Protection Table 603.2 

Backflow Protection 301.1.2,301.2 

Backtlow Protection 301.1.2, 301.2 

Backtlow Protection 

Backflow Protection 30 I. I .2, 301.2 

30 I. 1.2, 301.2 

301.1.2, 301.2 

410.3, 421.2 

: Valves 

I 

Joints 

Ferrous 

Piping, F erroliS 

Piping, Ferrous 

Ferrous 

Piping, Ferrous 

Piping, Ferrous 

Ferrous 

Ferrous 

J 6,605.1 L 
605.17.3 

1.1 

301.1 301.2 

1208.5.2.2(2), Table 
604.1, Table 701.1 

701.1 

301.1.2, 301.2 

F 8.2, Table 604.] 

604.l 
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REFERENCED STANDARDS 

STANDARD NUMBER 

A 377-2003 

i20JOa 
I 

iASTM A518-1999 
I(R2008) 
I···~ 
i ASTM A 536-1984 
(R2009) 

A 653/A 653M-
\2010 
i ASTM A 

(R2009)c!l 

ASTMA 

I (R20?8)~~" 
I AST!'-! A 888-2009 

I 

ASTM A 1045-2008 

1~4STMA 1056-2008 
I 
I ~ 
! ASTM B 29-2003 
(R2009) 

.ASTM B 32-2008 

L~"."_ . 
IAST1H B 42-20/0 

ASTM B 43-2()09 

ASTJU B 75-2002 
(R2010) 

ASTIl,! B 88-2009 

210-2004 

I ASTM B 2411B i4i,~~ 
i 20W 
[" .............. . 
,ASTM B 251-20/() 

i ASTIW B 280-2008 

I ASTJl1 B 302-2007 

ASTlll B 306-2()09 

B 370-2009 

282 

STANDARD TITLE 

Ductile-Iron Pressure 

REFERENCED 
SECTIONS 

1 30 1.1.2,301.2 

Bars and Shapes for Use in 
Pressure Vessels 

and Other Piping, Ferrous F 

Corrosion-Resistant High-Silicon Iron 

Ductile Iron ,-·uC"""",J 

Steel (Galvanized) or Zinc-Iron AlIoy-
Coated (Galvannealed) by the Hot-Dip Process 

and Austenitic Stainless 

1) 

Hubless Iron Pipe for 
Storm Drain, Waste, and Vent Piping Applications (Note 7) 

~.".. ~ .~ ~."--~ .. ' ..•. -~"-;".~".~ .... 

Flexible Poly (Vinyl Chloride) (PVC) 
Connection of Water Closets to Sanitary Drainage 
Cast lron Coupli;gs for Joi~i;£l-i~bless .. -~~" .... "." ... -.-... 

Pipe and Fittings 

Lead 

7) 

Seamless Brass Tube 

,t'l.,.·,,1<:lrfi Sizes (Note 7) 

Drainage Tube (DWV) (Note 

Copper Sheet and Strip for Building Construction 

1208.5.3.2,1315.4(1), 
J 324.4(1), E 32.1, 
Table 604.1 

Copper Alloy Table 604.1 
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STANDARD NUMBER 

B 447-2007 

ASTM B 584-2009a 

ASTM B 587-2008 

!ASTJU B 813-2010 

!ASTft;[ B 819-2000 
i(R2006) 

I ASTllJ B 828-2002 
i(R201O) 

i ASTj~! C 4-2004 (R2009) 

,AST1~[ C 296-2000 
i (R2009;el 

, ASTM C 412-2005a 

AST]);! C 425-2004 
. (R2009) 

ASTM C 428-2005 
(R2006) 

C 443-2010 

ASTft;[ C 444-2003 
(R2009) 

ASTill C 508-2000 
(R2009;el 

ASTilJ C 564-2009(1 

ASTJW C 700-2011 

ASTft;[ C 966-1998 
(R2008) 

C 1173-2010 

ASTM C 1227-2009 

ASTM 1277-2009a 

ASTMC 

C 1460-2008 

Copper Alloy Sand 
3) 

Welded Brass Tube 

STANDARD TITLE 

for General Applications (Note 

Brass. Copper, and L'I1rol1nJum-Pla.ted 

REFERENCED STANDARDS 

APPLICATION 

Piping, Copper 

REFERENCED 
SECTIONS 

Table 604.1 

301.1.2,301.2 

301.1.2,301.2 

Liquid and Paste Fluxes for Soldering and Copper Joints 
Alloy Tube 

Gas Systems Piping, Copper Alloy 

Joints 

Drain Tile Non-Metallic Table 1102.5 

Nonreinforccd Concrete Storm Drain, and Culvert Table 701.1 
Pipe (Note 7) 

Asbestos-Cement Pressure Pipe Table 604.1 

Piping, Non-Metdllic 301.1.2,301.2 

Joints 

Nonpressure Sewer Pipe (Notes 4,5 and 7) Piping, Non-Metallic 701.1 

,-"U'I,""I"C,", Pipe and Manholes. 

Asbestos-Cement UnlJendram 

Rubber Gaskets for Cast Iron Fittings 

Vitrified Clay Pipe, Extra '-'Il'-'U~,'U, .... 1"Q'nri" .. ri 

Perforated (Note 7) 

and Fittings for Drain, Waste, 
Vent (DWV) Applications (Note I) 

---------------_ .. _.-.--

Underground Piping 

301.1 301.2 

Piping, Non-Metallic Table 11 

301.1.2. 301.2 

Non-Metallic Table 1102.5 

Joints 

Piping, Non-Metallic 

Piping, Non-Metallic 

301.1 301.2 

DWV Components 301.1.2. 301.2 

Shielded Couplings Cast Iron Soil Pipe and Joints 705.4.2 
Fittings 

Thermoplastic Elastomeric Materials for Drain, 
Waste, and Vent (DWV), Se\ver, Sanitary and Storm 
Plumbing Systems 

~- ~'""'-

'-"ll'C,IU\A.l Transition Couplings Use With Dissimilar DWV 
Pipe and Above Ground 

301.1.2,301.2 

301.1.2, 301.2 
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REFERENCED STANDARDS 

STANDARD NUMBER 

ASTf\1 C 1461-2008 

ASTPJ C 1540-2009a 

o 1784-2008 

ASTl14 D 1785-2006-:' 

AsnWD 1869-1995 
(R2010) 

ASTM D 2235-2004 

(R20lJ) * 

ASTi'rf D 2239-2003* 

ASTilef D 2241-20()9 * 

ASTM 02321-2011 

ASTM D 2466-2006* 

ASTM D 2467-2006 * 

STANDARD TiTlE 

Rigid Poly Chloride) (PVC) Compounds 
natcd Poly (Vinyl Chloride) (CPVC) LompOUlll1s 

Poly (Vinyl 
and 120 (Note 7) 

APPLICATION 
REFERENCED 

SECTIONS 
........ -~ -.~...... .~-~.-..... -.~ .... ~ ..... ··i"····"·"~"·""·""·· ........................ _ .... " 

Joints 301.1.2,301.2 

705.4.2 

Plastic Table 701.1 

ASTM D 25 13-2()lJ * and Fittings Piping, Plastic 

ASTM D 2657-2007* 

AST/l;J D 2661-2008* 

Piping Systems 

Plastic Insert Fittings for Polyethylene (PE) 
(Note I) 

Heat Fusion Joining of Polyolefin Pipe and 

Drain, Waste, and Vent Pipe and Fittings (Notes 1 and 7) 
701.1 

ASTAf D 2665-20 J(p/( 
...... · .. ~ .... -c·~ .. ~-·~ .. ·~·- .. -·-········ 

Poly (Vinyl Chloride) Plastic Drain, Waste, and Vent Table 701.1 

ASTM 0 

I (R2009)* 
I .. """", ""."'"'' ""'" '" n' ,. ,.".,""'" 

I ASTM D 2680-2001 

(R2009) * 
IASTllel D 2683-20J(P~ 

(Note 7) 

Solvent Cement 

Acrylonitrile-Butadiene-Styrcne (ABS) and Poly (Vinyl 
Chloride) (PVC) Composite Sewer Piping (Note 7) 

Socket-Type Polyethylene Fittings for 

Controlled Polyethylene Pipe and Tubing 
...................... .. .............. !. " ._ ............... . 

AST/~!l D 2729-20lJ* Poly (Vinyl Chloride) (PVC) Sewer Pipe and 
I and 7) 

ASTIU D 2737-200]"': Polyethylene (PE) Plastic 

284 

Joints 301.1.2, 

701.1 

1102.5 
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REFERENCED STANDARDS 

STANDARD NUMBER STANDARD TITLE APPLICATION 
REFERENCED 

SECTIONS 

ASTM D 2751 

D 2774-20 I 0* 

2846-2009h ~': 

ASTM D 3035-2010~'~ 

ASTl~f D 3212-2007'1: 

ASTiU D 326J-20JOa* 

ASTM D 33 J 1-2009a* 

ASTM D 4068-2009* 

ASTil1 

ASTit1 F 438-2009* 

ASTlv/ F 439-2009 * 

i Piping, Plastic 
Fittings (Notes I and 7) 

Underground Installation of Thermoplastic Pressure Piping 

Chlorinated Poly Plastic Hot- and 
Cold-Water Distribution Systems 

Making Solvent-Cemented Joints with Poly (Vinyl Chloride) 
(PVC) Pipe and 

Filament-Wound 
mosetting-Resin) Pipe 

PSM Poly (Vinyl Chloride) (PVC) Sewer 
(Note 7) 

and 

Piping, Plastic 

Piping, Plastic 

Piping, 

(PE) Plastic Pipe (DR-PR) Based OLl Controlled Piping, Plastic 
Outside Diameter 

Styrene-Rubber (SR) 

Between Acrylonitrile- • 
Butadiene-Styrene (ABS) and Poly (Vinyl Chloride) (PVC) , 
Non-Pressure Piping Components 

Joints for 
Seals 

Joints for Drain and Sewer Plastic 
tomeric Seals 

Polypropylene Injection and Extrusion Materials 

Poly (Vinyl Chloride) (PVC) 
Water-Containment Membrane 

Determining the Performance 
Subjected to Surface Run-Off 

Surface Burning 

Thermoplastic Ac<ceSSlble 

Tubular Fittings (Note 1) 

Pipe Fittings, Schedule 80 

Socket-Type Chlorinated Poly 
Plastic Pipe Fittings, Schedule 40 

U1.lonmated Poly (Vinyl 
Schedule 80 

Flexible Concealed 

Separators 

Chloride) (CPVC) 

Miscellaneous 

Miscellaneous 

Miscellaneous 

Fittings 

Fittings 
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301 I 301.2 

30 I. 1.2, 30 I 

605.4.2, Table 604.1 

30 I . 1.2, 301.2 

301. 1.2, 301.2 

301.1.2, 301.2 

Table 604.1 

1.2 

605.13.1 

I.I.L 301.2 

.2 

301.1.2, 301.2 

301.1.2, 301.2 

301.1.2, 301.2 

301.1.2,301.2 

701.1 (2), 903.1 (2), 
1101.3 

1504.3, 1505.3 

222.0, 1504.3, 
1505.3 

301.1 301.2 

Table 11 

30 I. 1.2, 301.2 

Table 604.1 
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REFERENCED STANDARDS 

STANDARD NUMBER 

F 493-201{}* 

F 628-2008-J: 

AST/~II F 656-20J()'/( 

ASHv1 F 667-2006* 

F 7/4-2010~~ 

F 876-2010* 

F 877-2007* 

F 891-2{}IOoJ~ 

F J 21 6-2009 ~~ 

F 1282-2010'~ 

ASTM F I 

ASTM F 1336-2007* 

ASTM F 1412-2009* 

ASHv1 F 1476-2007* 

F 1488-2009el
"k 

286 

STANDARD TITLE 

Chlorinated Poly Plastic Pipe, 
Schedules 40 and 80 

Chlorinated (Vinyl Chloride) (CPVC) Plastic Pipe 
(SDR-PR) 

Grab Bars and Acc,cs:sm'les Installed in the Bathing Area 

Thermoplastic Well Pipe and in 
Standard Dimension Ratios (SDR), Schedule 40 and 
Schedule 80 

Solvent Cements for Chlorinated Poly (Vinyl 
(CPVC) Plastic Pipe and Fittings 

Acrylonitrile-Butadiene-Styrene (ABS) Schedule 40 Plastic 
Drain, Waste, and Vent Pipe with a Cellular Core (Notes 1 
and 7) 

Primers for Use in Solvent Cement Joints of Poly (Vinyl 
Chloride) Plastic Pipe and Fittings 

APPLICATION 

Piping, Plastic 

Piping, Plastic 

M iscellaneoLls 

Plastic 

... _. --------_ .. _----------_ .. _-_ .... _-,.- ............. _ ....... ---_ ...... _ .. 

Polyethylene (PE) Plastic Pipe (SDR-PR) Based on Outside 
Diameter 

Poly (Vinyl Chloride) (PVC) Profile Sewer Pipe and Piping, Plastic 
Fittings Based on Controlled Inside Diameter (Note 7) 

Smooth'vvall Polyethylene Pipe for Use in 
Waste Disposal Absorption Fields 

Crosslinked Polyethylene (PEX) Tubing 

Crosslinked Polyethylene (PEX) Plastic Hot- and Cold-Water 
Distribution Systems 

Coextruded Poly (Vinyl Chloride) (PVC) Plastic Pipe 
Cellular Core (Note 7) 

REFERENCED 
SECTIONS 

Table 604.1 

Table 604.1 

301.1.2,301.2 

605.4.2 

Table 701.1 

13.2, 

Table 1.1 

Table 701.1 

301.1 .2, 301.2 

605.10.1, Table 604.1 

Table 604.1 

Table 701.1 

Polyethylene (PE) 
......... : .......... --~ .. =: ............ ~ .. : .... -.. --.-.:.---j.:-.-.-.... ~ ... : .. :- .......................................... _ ........ -: .. : .................. _.; 

Drain Pipe (Note 7) 

Poly (Vinyl (PVC) Corrugated Sewer Pipe \vith a Piping, Plastic 
Smooth Interior and (Note 7) 

Rehabilitation of Pipelines and Conduits by the 
Inversion and Curing of a Resin-Impregnated Tube 

.................... 
Crosslinked 1J"IHf>i:h,,10n0i 

(PEX-AL-PEX) Pressure Pipe 

Polyethylene/Aluminum/Polyethylene (PE-AL-PE) 
Composite Pressure Pipe 

Pressure-Rated Composite Pipe and Fittings for 
'-'"I!J'-·',HU. '- Service 

Chloride) (PVC) Gasketed Sewer Fittings 

Corrosive Waste Drainage 

Fittings 

Piping, Plastic 

Piping, Plastic 

Piping, Plastic 

Fittings 

Piping, 

Performance U"c"''-''-U Me~cllal1lcal Couplings for Use in Joints 
Piping Applications 

Coextruded Composite Pipe 7) Piping, Plastic 

Coextruded Composite Drain, Waste, and Vent (DWV) Plastic 

Table 
701.1 

71 

Table 604.1 

604.1 

30 l. 1.2, 301.2 

30 I. 1.2. 301.2 

301.1.2, 301.2 

Table 701.1 

30 1. 1.2, 301.2 
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STANDARD NUMBER 

! ASTM F 1673-201 

I 
IASTM F I 

iASTI~tf F 1807-2010e1
-J: 

!ASTl~tf F 1866-2007 .. J; 

ASTM F 1924-2005 
(R2011)* 

ASTM F 1948-2005 
(R2011 )* 

ASTlv! F 

F 1961-2009-}' 

ASTM F 1970-2005* 

ASTll-tf F /973-2008* 

ASTlI-l F 1974-2009~': 

F 1986-2001 

ASTJ1 F 2159-2010-1: 

ASTM F 2165-2002 
(R2008)* 

AST1"f F 2206-2002-J: 

ASTM F 2262-2009~!; 

ASTM F 2306-2008 

F 2389-2010 

REFERENCED STANDARDS 

STANDARD TITLE 

Polyvinylidene Fluoride (PVDF) Corrosive Waste 
Systems 

Rehabilitation of Existing Pipelines and Conduits by Pulled
ill-Place Installation of Cured- in-Place Resin 
Pipe (CIPP) 

Metal Insert Fittings Utilizing a 

SDR9 Cross-linked Polyethylene (PEX) and SDR9 
Polyethylene of Raised (PE-RT) Tubing 

(PVC) Plastic Schedule 40 Drainage 
and DWV Fabricated 

Plastic Mechanical for Use on Diameter 
Controlled Polyethylene Gas Distribution Pipe and Tubing 

APPLICATION 

Fittings 

lVlecJ181lllcal Fittings for Use on Outside Diameter Fittings 
Controlled Thermoplastic Gas Distribution Pipe and Tubing 

with PEX Reinforcing Rings for Cse Fittings 
with Cross-linked Polyethylene (PEX) Tubing 

Engineered Fittings. Appurtenances or Valves for Use Plastic 
in Poly (Vinyl Chloride) (PVC) or Chlorinated 
Chloride) (CPVC) 

Factory Anodeless Risers and Transition Fuel Gas 
in Polyethylene (PE) and Polyamide] 1 (PA 1 I) and 
Polyamide 12 (PA 12) Fuel Gas Distribution Systems 

Metal fnsert Aluminum/Polyeth- Fittings 
ylene and Crosslinked Polyethylene/Aluminum/Crosslinked 
Polyethylene Pressure Pipe 

Multilayer Pipe Type 2, Compression Fittings, and Compres
sion Joints for Hot and Cold Drinking-Water Systems 

Cold-Expansion Fittings with Metal Compression-Sleeves 
Crosslinked Polyethylene (PEX) Pipe 

Stainless Steel Clamps for Securing SDR9 Cross-linked 
Polyethylene (PEX) Tubing to Metal Insert and Plastic Insert 
Fittings 

Plastic Insert Fittings Utilizing 
SDR9 Cross-linked Polyethylene (PEX) 

of Raised (PE-RT) Tubing 

. Joints 

Piping, Plastic 

of Butt-Fused Polyethylene (PE) Plastic DWV Components 
Sheet Stock, Plate Stock, or Block Stock 

.......... ~ ................................. ~ 

Crosslinked Polyeth- Piping, Plastic 

Specification for 12 to 60 in. [300 to 1500 mm] Annular Plastic 
Corrugated Profile-Wall Polyethylene (PE) Pipe <tnd 
for Gravity-Flow Storm Sewer and Subsurface 
Applications 

Systems Piping, Plastic 

Crimp Ring for . Fittings 
P,.,lvpt!ln;i,c>np (PEX) Tubing and SDR9 

Cross-I inked Polyethylene/AI uminum/Cross-l inked Po Iycth-
ylene (PEX-AL-PEX) 

REFERENCED 
SECTIONS 

301.1.2,301.2 

30 1.1.2, 301.2 

Table 604.1 

Table 701.1 

30 I. 1.2, 301.2 

301.1 301.2 

Table 604.1 

Table 604.1 

Table 604.1 

1210.1.7.1(2) 

605.8. 1,605.1 L1, 
Table 604. I 

301.1.2, 301.2 

Table 604.1 

Table 604.1 

Table 604.1 

30 I. 1.2. 301.2 

Table 701.1 

Table 604.1 

30 I. 1.2. 301.2 

605.12.1. Table 604. I 

605.11.1, Table 604. J 
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REFERENCED STANDARDS 

STANDARD NUMBER 

ASTM F 2509-2006';: 

IASTM F 2735-2009 

I 

I 

[ASitiF 2769-2009 

fASTM -Ii 2R3 I II 
i 

lAWS A 5.8-1004 * 

i 
:AWS A5.9-2006'~ 

AWS B2.2-20W* 

AWS B2.4-2(}(}6~": 

AWWA Cl JO-2()()8* 

AWWA CIIl-2007-J: 

AW,,,/1 C/51-2009* 

CI53-2006 i
'; 

C2JO-200r 

AWWA C2I3-2007* 

AWWAC215-201 

AWWA L,JUU·-L.tJ'1I7 

AWWA C504-20 I 0* 

AWWA C507-2005* 

AWWA C51 0-2007~": 

AWWA C511-2007~": 

AWWA C606-2006* 

AWWA C900-2007'k 

!AH/~~4 C901-2008~": 

iAWW~ C904-2006 * 

288 

STANDARD TITLE 

Field-Assembled 

Insert 

(PEX) and Polyethylene of Raised lenmcrature 
Tubing 

.. _ .... _ ..................... _ .. _-- --_ •.... - .... . 

Temperature (PE-RT) 
Cold-Water Tubing and Distribution Systems 

Standard Non Structural Epoxy 
Coating Material Used in Rehabilitation of Metallic Pressur
ized Piping Systems 

Filler Metals for Brazing Braze 

APPLICATION 
REFERENCED 

SECTIONS 

121O.1.7. 

Table 

1.2 

1,605.3.1, 
:705.3.1,705.5.1, 
I 18.2 

----.... __ ._._-_. __ .. _---- .. , ...... . 
Bare Stainless Steel Welding and Rods Joints 

Brazing Procedure and Performance Qualification 

and Performance 

Ductile-Iron and Gray-Iron Fittings 

Ductile-Iron Pipe, 

Ductile-Iron Compact Water Service 

Coal-Tar Protective ~V<'''IJ.j'''0 and Linings for Steel Water 
Pipelines Enamel and Tape Hot Applied 

L10IU1CI-i:1Dm(V Coating Systems the Interior and Exterior 

Certification 

Cel1itlcation 

Piping, Ferrous 

Miscellaneous 

of Steel Water Pipelines 

LlSlon·-.lj()nClea Epoxy Coating for the 
of Steel Water Pipelines 

and Exterior Miseellaneous 

Extruded Polyolefin ~V(lllll""" of Steel Water 
Pipelines 

Metal-Seated Gate 

Rubber Seated 1-..l1I·'1-r> • .fh, 3 in. (75 mm) through 72 in. Valves 
(1800 mm) 

Ball Valves, 6 in. through (150 mm through 1200 mm) Valves 

Cheek Valve Baekflow ....... "'''''';T1r''' A,SS(~mOlV 

I--'nnrlnlp tlacl<.1t101N Prevention Assembly 

Grooved and Shouldered Joints 

Polyvinyl (PVC) Pressure Pipe and Fabricated 
Fittings, 4 in. .12 in. (l 00 mm through 300 mm), for 
Water Transmission and Distribution 

Polyethylene (PE) Pressure and Tubing, mm) I Piping, Plastie 
through 3 in. (76 mm), for Water Service 

14.2 

1208.5.9.2 

Table 604.1 

Table 604.1 

301. 301.2 

301.1.2, .2 

301.1.2, 301.2 

I. 1.2, 301.2 

1.1.2, 301.2 

604.1 

604.1 
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REFERENCED STANDARDS 

STANDARD NUMBER 

AWWA 

CSA No. 3-1992 

CSA 

CSA 

STANDARD TITLE 
- -.--."---------~.---~--- ~ - --~".~~---~ .. ~ .. ~ 

Injection-Molded Polyvinyl Chloride (PVC) Pressure 
Fittings, 4 in. through 12 in. (100 mm through 300 mm), for 
Water Distribution 

Standard Color Marking of Compressed Gas >-\.lIlIlU''',-,' 

Medical Use 

APPLICATION 

Fittings 

~ta.na;aras-r·art 3-Stationary Storage Fuel Gas 

Conl1ec- Valves 

and Fittings for Sanitary and Piping, Fenolls 
Storm Drain, Waste, and Vent Piping Applications (Notes 1 
and 7) 

LOUDJllm!S for Use in Connection with Hubless Cast Iron Soil 10ints 
Pipe and Fittings for Sanitary and Stonn Drain, Waste, and 
Vent 

Fuel Gas 

Concrete Pipe and Manhole Sections Piping 

DWV Components 

F 6.6, F 7.4 

701.1 

301.1.2. 301.2 

301.1.2. 301.2 

301.1.2, 301.2 

30 L 1.2,301.2 

301.1.2, 301 

B45.1 0-2001 (R2006) Hydromassage Bathtubs Fixtures 301.1 

Glass Lavatories 301.1.2.301.2 

B64-2007 Backtlow Preventers Vacuum Breakers l:1a(:ktlow Protection 30 1.1.2, 301.2 

I 

r-CSA B64.1.1-2007 Atmospheric Vacuum H,·,><>vp,." Backflow Protection Table 603.2 

i----- .--.-.... - -.------.. --~ .. -.-. ---- ... --.- ---- ----
i CSA B64.1.2-2007 Pressure Vacuum Breakers Backflow Protection Table 603.2 

CSA B64.2-2007 Lo'nnectlOn Vacuum H ... "'vr .... " i-lcH'lrtl",,! Protection 301 1.2, 30 I 

Lonn<~ctlon Dual Check Vacuum Breakers (HCDVB) Backtlow Protection 

IJrl1nf'lnlp (RP) Backtlow Preventers 603.2 

B64.4.1-2007 Reduced Pressur~P~~~~{p-k~Ba~kfi~~~P~~-venters fOl: Fi~e- --j Backflow 603.2 

Protection Systems (RPF) 

CSA B64.5-2007 Double Check Valve (OVCA) Backt10w Preventers I Backtlow Protection Table 603.2 

- -- _. -- - - _ ... ---,-- . ~ ~ "~.~-"~~.-~~~~~""- """" 

IJ,-r.t",,'hr .. , Backflow Protection -Tablc603.2 . CSA B64.5.1-2007 Double Check Valve U""C,17H",,, 

Manufacturing Requirements 
Prefabricated Septic Tanks and Sewage Holding Tanks 

2013 CALIFORNIA PLUMBING CODE 

Backtlow Protection 301.1 .2, 301.2 

DWV Components 301.1 
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REFERENCED STANDARDS 

STANDARD NUMBER 

CSA 

CSA B137. 

CSA B/37.5-2009 

iCSA BI37.9-2009 

LC-1 (l-2()()9'" 

CSA Z2 1.1 0.3b-2008 

(R2008)* 

CSA Z21.24a-2009-i: 

CSA Z2IAO.la-1997 
(R2007)* 

Z21AI b-20 I 0* 

CSA Z2IA7b-2008* 

290 

STANDARD TITLE 

Commercial and Residential Drains and 

Polyethylene Cold-Water 
Pressure Services 

Crosslinked Polyethylene (PEX) Tubing Systems for Pres
sure Applications 

Polyethylene/Allll11inum/Polyethylene (PE-AL-PE) 
ComposIte Pressure-Pipe 

-~------""~-~---.,-

Polyethylene! Aluminum/Crosslinked 
(PEX-AL-PEX) Composite Pressure-Pipe Systems 

Polypropylene (PP-R) 
tions 

Water Pressure Reducing Valves tor 
Systems 

Grease Interceptors 

Corrugated Steel Pipe 

Fuel Piping Systems Corrugated Stainless Steel 
(CSST) (same as CSA 6.26a) 

nlJlJ",<lIl\.,'" Stands and Drain Pans 

Gas Water Heaters Volume J, Water Heaters with 
Input Ratings of75 000 Btu Per l-Iour or Less (same as CSA 

la) 

Gas Water Heaters Volume III, Storage Water Heaters 
Input Ratings Above 75000 Btu Per Hour, Circulating and 
Instantaneous as CSA 4.3 b) 

Connector Valves, and Hose End Valves 

RelicfValves tor Hot\Vater Supply 
4Ab) 

Connectors Appliances (same as CSA 6.1 Oa) 

APPLICATION 

DWV Components 

Miscellaneous 

Piping, Plastic 

Valves 

DWV Components 

Piping, Ferrous 

Fuel Gas 

Fuel Gas, AplpJ](JmCt~s 

Gas, Appliances 

Valves 

REFERENCED 
SECTIONS 

301.1.2, 301.2 

409A, 4] 0.3, 
Table 603.2 

301.1.2, 301.2 

Table 604.1 

Table 604.1 

I, Table 604.1 

30 I. 1.2, 301.2 

Table L 603A.2 

301.1.2, .2 

1211.1(3),1211 

Gas-Fired, Heat Air Conditioning Fuel Gas, Appliances UMC 
Appliances (same as CSA 2.91 a) 

for Lse with Gas Appliances Fuel Gas 301.1.2, 301.2 

Central Furnaces (same as CSA 2.3b) Fuel Gas, Appliances UMC 

2013 CALIFORNIA PLUMBING CODE 



REFERENCED STANDARDS 

STANDARD NUMBER 

CSA Z21.90b-2006"k 

CSA Z83.11 b-2009* 

CSA Z317.1-2009* 

IAPMO IGC 154-2009 

157-2010 

IAPMO IGC 172-2010 

193-2010 

IAPMO IGC 194-2004a 

IAPMO 10C 217-2007 

ances (same as CSA 8Ab) 

Heaters (same as 

Connectors for IVIClvanle 

Pressure Regulators (same as 

Gas, Swimming 
Pools, Spas. and Hot 
Tubs 

Gas 

Gas 

Gas, Appliances 

COll1Vemence Outlets and Optional Enclosures (same as . Fuel Gas 

Equipment (same as CSA 1 Gas, Appliances 

Requirements for Plumbing Installations in Health Miscellaneous 
Care Facilities 

Tub/Shower Enclosures 

Ball Valves 

Glass Lavatories, Sinks and Counter Tops 

-- - -~--~-~-~~."-

Safety Plates. Plate Notched Plates and Satety Collars Miscellaneous 

Copper 

J:)atl1tLllbs, Shower Pans and Whirlpool J:)althtlJbs 

1../LJ,tI.".tI"" Water Fountains With or Without 

REFERENCED 
SECTIONS 

301. 1.2, 301.2 

.1.2, 301.2 

30 I. 1.2, 301.2 

301.1.2, 30 l.2 

30 I. 1.2, 301.2 

301.1.2, 301.2 

IAPMO I1cl·nl!~lc.,'~l· Drain Airgaps Backflow Protection 30 I. 1.2, 301.2 

fAPMO PS 

IAPMO PS 36-1990 

IAPMO PS 37-1990 

IAPMO 42-1996 

IAPMO 

IAPMO 

IAPMO PS 50-2010 

Joining p,,,\/prn\/I,pnp 

Service and Yard Piping 
......................... _-_ .. 

Flexible PVC Hose for Pools, Spas and Jetted 
Bathtub 

IJAI\!"~tll)\!I''''np Encasement Sleeve for Potnble Water Pipe and 
Tubing 

Lead Free 

- --.--.-----. -~--.. --.-----

PVC or PE Pressure-Sensitive Corrosion 

H'.I;;"IU1I\.;IH & Secondary Support Systems 

Flush Device 

2013 CALIFORNIA PLUIIIIBING CODE 

Joints 

301.1.2, 301.2 

301. 1.2, 1.2 

301.1.2, 1.2 

Miscellaneous 301.1.2, 30 1.2 

Fixtures I. 1.2. 301.2 
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REFERENCED STANDARDS 

STANDARD NUMBER 

IAPMO PS 51 1998 

IAPMO PS 54-2010 

IAPMO PS 59-20 I 0 

fAPMO PS 60-1996 

CAPMO PS 

IAPMO PS 64-2007a 

IAP/vIO PS 65-20()2 

IAPMO PS 66-2000 

IAPMO PS 67-2010 

IAPMO PS 69-2006 

IAPMO 

1993 

IAPMO PS 79-2005 

IAPMO PS 80-2008 

IAPMO PS 81-2006 

PS 82-1995 

85-1995 

IAPMO PS 86-1995 

IAPMO PS 10 

lAPMO PS 89-1995 

IAPMO PS 90-2006 

292 

STANDARD TITLE 

Expansion Joints 

Pump/Dose, Sumps 
without a Pump 

Grooved Mechanical 
Fittings 

Metallic and Plastic 

Bathwaste Strainer 

Boxes 

PVC Hydraulically Actuated Diaphragm 
Valves 

Effluent and Waste Water 

APPLICATION 

Joints 

or OWV Components 

or Diversion DWV LOlmp,one:nts 

Pump for OWV Components 

D\VV Components 

REFERENCED 
SECTIONS 

301.1.2, 

.1.2, 301 

30] .1.2,301.2 

301.1.2, 301.2 

301 1 301.2 

.1.2,301.2 

Unitst(x Water \...ollulIlonmlg EqUipment Installation Backtlow Protection 6 

Dielectric Waterway Fittings 

Early-Closure Replacement or Early-Closure Fixtures 
Replacement Flapper with Mechanical Assemblies 

Bathwaste Assemblies with Tub Filler Spout 

Valves Atmospheric Vacuum Breakers 

BalJcock or Flushometer Valve Tailpiece Trap 
Trap Pri mer Receptors/Adapters 

Multiport Electronic Trap 

Clarifiers 

Precast Concrete Seepage Pit Liners 

Flb,erg1lass (Glass Fiber Reinforced llel'tl1()Settll1lg Resin) 

D WV Components 

DWV Components 

DWV Components 

OWV 

OmleCtlOI1S in Copper Miscellaneous 

for Pool/Spas 

Pre-Pressurized Potable Water or Expansion Tanks 

and Hydrotherapy (Whirlpool) "-'"'''HI.IV':> 

Hydraulic Seatlift 

t.la.stoim(:nc Test Caps/Cleanout 

DWV Components 

301.1.2, 301.2 

I. 1.2, 301.2 

30 l. 301.2 

301.1.2,301.2 

301.1.2, 301.2 

301.1.2, 301.2 

USPSHTC 

30 I 1.2, .2 

2013 CALIFORNIA PLUMBING CODE 



STANDARD NUMBER 

IAPMO 91-2005a 

[APMO PS 92-2010 

IAPMO PS 

IAPMO PS 95-2001 

STANDARD TITLE 

Heat Exchangers and Water Heaters 

P-Trap, Supply Stop Insulated Protector 

Waste, and Vent Hangcrs and Plastic Pipe Support 
I-looks 

-- ---- -- ----- -------,------"-""-,--"-,+ 
IAPMO PS 96-2002 Passive Direct Solar Watcr Heaters 

- ~---.--"~-" .. -.~---"-

Prefabricated Fiberglass Church Baptisteries 

IAPMO PS Terrazzo, Marble, Concrete, 
Fixtures 

IAPMO Porous Fi Iter Protector Weep Holes 

IAPMO PS 101-1997 Suction 

104-1997 Pressure Dispensing Equipment 

- "---_ .. _--------------

PS 105-1997 Polyethylene Distribution Boxes 

IAPMO PS [06-2010 Pre-Fabricated, Tileable Shower Receptors 

JAPMO PS Non-Potable 
Watcr Radiant Heating and Snowmclting 

IAPMO PS 108- Restaurant F ire Systems 

IAPMO [ 0-2006a PVC Cold Water C:OlmDl~CS~:lOn Fittings 

IAPMOPS 111-1999 Water Gripper Fittings 

IAPMO J 12-1999 Water 
Outside a Building and CPVC Plastic Valves for Hot and 

. Cold Water Distribution Systems 
'"'-,----~-~--~.--~~-----~- ---

! IAPMO PS II5-2007 

IAPMO PS 

TAPMO PS 117-2008 

LAPMO PS J 19-2006 

lAPMO Z 124.1.2-2005* 

IAPMO Z 124.4-2006* 

IAPMO 2124.5-2006* 

Hydraulically Powered tiOllsc:nOIO 

Box Industrial Water Supply, 

Lueul;atlllig Devices Which Do Not Usc a Pump 

Copper and Copper Alloy Tubing System Incorporating 
Press-Type or Nail-Type Connections 

-- --,---~--"----"'----,------ - -,--
Water ~'''''b'~-- Pump 

Units 

2013 CALIFORNIA PLUMBING CODE 

REFERENCED STANDARDS 

APPLICATION 

DWV L01!11!);One:nts 

30 I .1 .2, 30 I .2 

1.1.2, 301.2 

Components 301.1.2, 301.2 

Appliances 

Fixtures 

DWV Componcnts 1 1.2, 301.2 

301.1.2, 1.2 

.1.2. 301.2 

DWV Components 1.2 

, Fixtures 301.1.2, 301.2 

30 1.1.2, 301.2 

Miscellaneous 301.1.2. 301.2 

Fittings 

Valves 301.1.2, 301.2 

Appliances 30 I . 1 .2, 301.2 

Miscellaneous 30 I. 1.2, 301.2 

301.1.2, .2 

301.1.2, 301.2 

301.1.2, 301.2 

30 I. 1 .2, 301.2 

301.1 301.2 

1.1.2, 301.2 

301.1 
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REFERENCED STANDARDS 

lAPMO ZI24.7-1997* 

IAPMO Z 124.8-1990* 

JAPMO ZI24.9-200P': 

IAPMO ZI000-2007* 

JAPMO ZI0(J/-20() 7* 

ICCAll 7. 1-2009* 

ISEA Z358.1-20()9~': 

ISO/IEC Guide 65-1996 

!lt4SS SP-6-2007 

MSS 

MSS SP-42-2009* 

MSS SP-44-20 I 

J"'ISS SP-58-2009 

MSS SP-71-2010* 

MSS SP-72-20 10* 

MSS SP-78-2005a* 

MSS SP-80-2008* 

MSS SP-83-2006* 

MSS SP-89-2003* 

MSS SP-I 

294 

STANDARD TITLE 

Sinks 

Prefabricated Spa Shells 

Plastic Bathtub Liners 

Prefabricated Gravity Interceptors 

"~ , .~.... "- "- "-~ -.-~--- --

Accessible and Usable Buildings 

Requirements for Bodies Operating Product Certifi

cation Systems 

Finishes Contact Faces 
End Flanges of Valves and 

"''''''''L(HIt Gale, 
and Butt Weld Ends (Classes 150,300 & 600) 

APPLICATION 

Fixtures 

DWV Components 

DWV Components 

.. --_ .. --- ...• _-------.------ ---- --

Pipe SUPPOliS - Materials, 
ture, Selection, Application, and Installation 

Hangers and Supports -~elecltlOn 

~-----

Flanged and Threaded Ends 

Flanged and Threaded Ends Valves 

or Butt-Welding 
, Service 

Gray Iron Plug Valves 

Copper Alloy Flanges 
I SO and 300 

and Threaded Ends 

F::lI'~rfC'::ltf'rI Copper Solder Joint Pressure Fittings 

Non-Ferrous 

Copper Water Tube 

Valves 

Valves 

REFERENCED 
SECTIONS 

301.1 301.2 

I. 301.2, 
USPSHTC 

30 1.l.2, 301.2 

301.2 

1317.7 

301.1.2, 

301.1.2, 301.2 

301.1.2,301.2 
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STANDARD NUMBER 

NFPA 13D-20 I 0* 

NFPA 13R-2010* 

NFP430A-200S'k 

NFPA 31-20ll'1. 

NFPA 51-2007 oJ
: 

NFPA 54/Z223.1-2009·): 

NFPA 58-20ll * 

iNFPA 70-20ll* 

NFPA 80-2010* 

,NFPA 85-2011* 

, 

!NFPA 99C-2005* 

I 

l_~FPA 130-2010* 

INFPA 2ll-2010 oJ
: 

I 

I NFPA 220-2009* 

iNFPA 409-201 I ~': 

iN-FPA50IA-2009* 

I 
I NFPA 502-20 II * 
I 

I NFPA 780-2011 
i 

i NFPA 1981-2007-;~ 
I 

INFPA 1989-2008·J: 

iNFPA 5000-2069~' 
i 

I-NSF-2~20-IO~~

I NSF 3-2009* 

REFERENCED STANDARDS 

STANDARD TITLE APPLICATION 
REFERENCED 

SECTIONS 

Installation of Sprinkler Systems in Onc- and Two Family 
1"",11",,,,,, and Manufactured Homes 

Miscellaneous 

of Sprinkler Systems in Residential Occupancies Miscellaneous 
Up to and Including Four Stories in Height 

Motor Fuel Dispensing Facilities and Repair Garages 

Installation of Oil-Burning Equipment 

Design and Installation of Oxygen-Fuel Gas Systems for 
Welding, Cutting, and Allied Processes 

Fuel Gas 

Liquefied Petroleum Gas Code 

~" .. - ~ -.~ 

National Electrical Code 

! Miscellaneous 

M i see II an eous 

30 1.1.2, 301.2 

301.1.2, 301.2 

507.14.2 

505.3, 1202.1, E 23.1, 
E 35.1 (2), E 36.6, 
E 36.6.1, E 37.1, E 
38.2, E 38.3 

507.9 

1210.14, E 23.1, 
E31.1, E37.1, E38.1 

120S.5.4.2(C), 
1208.5.9.4, 1210.5(6), 
1210.5.1(2),1212.1, 
E23.1, E23.2, E24.1. 
E29.1, E34.1, E37.1, 
E 38.1 

1210.17,1317.2, 
1323.1(11), F 7.1 

Fire Doors and Other Opening Protectives M iscellaneolls 301.1.2, 301.2 

- - .-.-.-.---.. -.----.---.--- .-.-.... -.- .. -.- .. -.-.- .. -.. --

Boiler and Combustion Systems Hazards Code Appliances 301.1.2,301.2 

Parking Structures Miscellaneous 5()7.14.1 

1309.6, 1310.2, 
1318.7(3), 1323.1 (9), 
1326.1.1 

Gas and Vacuum Systems Piping 301.1.2, 301.2 

Fixed Guideway Transit and Passenger Rail Systems Miscellaneous 301.1.2,301.2 

Chimneys, Fireplaces, Vents, and Solid Fuel-Burning Appli- Fuel Gas, Appliances 509.5.2,509.5.3, 
ances 509.5.6.1,509.5.6.3 

----- -- -------

Types of Building Construction Miscellaneous 301.1.2,301.2 

Aircraft Hangars Miscellaneous 507.15 

Fire Safety Criteria for Manufactured Home Installations, Miscellaneous 301.1.2,301.2 
Sites, and Communities 

- -- ------~------"'----.---.--""--- - ------

Road Tunnels, Bridges, and Other Limited Access Highways Miscellaneous 301.1.2,301.2 

of Lightning Protection Systems Fuel Gas 1210.15.4 

Open-Circuit Self-Contained Breathing Apparatus (SCBA) I Miscellaneous 30 I. 1.2,301.2 
for Emergency Services 
Breathing AirQ-uaTiiY-for Emergency services-Re-sprI~at()ry· . +M iscefEll:;eous 
Protection 

Construction and Safety Code 

Food Equipment 

- --- -- ---------

Commercial Warewashing Equipment Appliances 

F 12.7 

301.1.2, 30 1.2 

301.1.2, 301.2 

301.1.2,301.2 
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REFERENCED STANDARDS 

STANDARD NUMBER STANDARD TITLE 

NSF 4-2009* LO.lTIfllen:wl Cooking, and Powered Hot 
Food Holding and Transport Equipment 

NSF 5-2009* Water Heaters~ H~tW~tel~SUppTyBbilers, and 
Equipment 

NSF 12-2009* Id"m~<.tH' Ice Equipment 

NSF 14-2010-/: System Components 

Manual and Beverage Dispensing Equipment 
- - ~"---.. -.-.--.-.-------~------~-~----------~--~---

Detergent and Chemical Feeders for Commercial Spray-Type 
Dishwashing Machines 

----- _ ......•.... _---------_ .. -

NSF 40-2009* Residential Wastewater Treatment 
----------- _ ........... ----

Non-Liquid ~aturated 

Drinking Water Treatment 

Residential Cation LAI.:)I,lIl);,;C; 

APPLICATION 

DWV Components 

Appliances 

REFERENCED 
SECTIONS 

.......... __ ._-_ ... _ ... _ .. 

301.1.2, 301 

301.1.2, 30 l.2 

301. 1.2, 301.2 

301.1.2, 301.2 

301. I.L 301.2 

611 1,611.3 

611.1,611.3 NSF 44-2009* 

NSF 46-2010* Evaluation of Components and Devices Used Wastewater DWV Components 

NSF 53-200ge?': 
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Treatment 
----~--~--- ---~------

Drinking Water Treatment Units-Health Effects 

Iltl"l>llf,lpt IVil,crO'bIC)loglcal Water Treatment Systems 

Reverse Osmosis Systems 

Lompom:nts:- Health Effects 

Drinking Water Distillation 

Commercial J:Vater Reuse Treatment 

Note: NSF/ANSJ 350. amended sections/allow: 
5.6 Electrical Compouents. Electrical cOlnponenrs ... The California 
Ele('lrical Code shall be/ollowedfor all electrical componel1ts. svstem 
installation. and system operation. 

Water Hammer Arresters 

For Sanitation - In Places of Employment -MlIlll11um 
Requirements 

~ - - -- ~ ---._ .. - ~~ ~----~--

Automotive Tube Fittings 

Type "F" for Plumbing Applications 

Waterproof Membranes for 
Ceramic Tile and Dimension Stone installation 

. Septic Tanks, Bituminous Coated Metal 

Appliances 1.3. 

1.2 

.2 

.2,301.2 

301 301.2 

301.1.2,301.2 

DWV Lo:mp·onc:nts 301.1.2, 301.2 
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STANDARD NUMBER STANDARD TITLE 

for Oil-Bumer Fuels and Other Combustible 

~~~~~~---,.---.~~~-

Flow Control Valves for Anhydrous 1 ULHIl.'.)" '''''' 

(with revisions through FeblUary 26, 20 I 0 ) 
~ .... ~ .•.•..•.•....••••.••...•.......... ~~.~ .•...• --.•.. ~ ...... -... -.-.-.... ~ ... -........... . ..... - ............ - .•.. 

Relief Valves for Anhydrous Ammonia and LP-Gas 
(with revisions July 23,2010) 

UL 296-2003* 

UL Pumps 

Valves (with revisions through 
2010) 

Fuel Gas 

16, Fuel Gas 

REFERENCED STANDARDS 

REFERENCED 
SECTIONS 

.1.2,301.2 

]0 I. 1.2. 301.2 

301.1.2. 301.2 

UL 378-2006 Draft Equipment 1'p\,'lC1/--'1OC through January 27, Appliances 301.1 

UL 399-2008* revisions through December Appliances 

Fuel Gas 

Valves 

: Appliances 

-~ ~"--.--~~-... --.--.-.--~~-,~ 

Gas Vents (with revisions through 

Oil-Burner Fuel 
through March 25, 2008) 

and lndlcaltors 
and LP-Gas (with revisions through June I, 2001) 

~~~ .... _ .... ~ ... ,.,. , .... L_. ___ ................ . 

569-1995* iPigtails and Flexible Hose Conncctors for LP-Gas (with revi- Fuel Gas 

UL 651-2005* 

sions through November 3, 2009) 

Rigid PVC Conduit 
March 11, 20 I 0) 

Plastic 

UL 723-2008* Test for Surface Burning Characteristics Mate· Miscellaneous 
rials (with revisions through September 13,2010) 

Assemblies (with , .... v.,,""l'-

Storage Tank Water 
April 22, 2010) 

......... ~ .~ •.. ~ .• ~. ~.~~ ......... ~ ..•.•.•...• 1. ••.. 
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reVISIOns 

1.2 

1.1.2, 301.2 

1.1 .2. 301.2 

301.2 

1.1.2, 301.2 

301.1.2, 

30 I. J .2, 30 J .2 

1208.5.4. J 

70 I. J (2), 903. J 

I J 0 1.3 

30 I. 1.2, 30 I .2 

301.1.2. 301.2 
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REFERENCED STANDARDS 

STANDARD NUMBER 

UL921 

UL 959-2010* 

UL 1206-2003* 

UL 1261-2001* 

1331-2005 

UL 1453-2004* 

UL 1469-2006 

VL 147.9-2003* 

U L 1795-2009 

U L I 95 \-1994 * 

UL 2157-1 

WQA S-300-2000 

STANDARD TITLE 

1-lOuse:noIO Dishwashers 

2010) 

'Pf.J"""""'''' Factory-Built Chimneys 

and Chlorinators 

Electric Commercial Clothes-Washing Equipment (with revi
sions through June 16, 2(10) 

-~------~~-----------~-

Electric Water Heaters Pools and Tubs 
through June 16,20 I 0) 

Fire Tests of Through-Penetration Firestops (with revisions 
through March 1,2010) 

~ • ~_m _.~ ~~.~_~~ _,~ ~ ~ 

HydrCllTI,lss::lge Bathtubs (with revisions 
2(10) 

Electric Plumbing AcceSSOl'les (with revisions through June 
25,2010) 

Electrical Clothes H/~.,.h·;"a Macilines Extractors (with 

VIl.IL-~)'I-'-.J"'''' Low Pressure Reverse Water 

"ANSI designated as an American National Standard. 

APPLICATION 

! Appliances 

Italic/Bold referenced standards indicate where such standards are located in the natrative of tile code. 
Notes: 

REFERENCED 
SECTIONS 

301.2 

.2 

.2 

301.1.2, 301.2, 
USPSHTC 

301.2 

208.0,222.0, 1504.3, 
1505.3 

.1.2, .2 

.1.2, 301.2 

301.1.2, 301.2 

1 Although this standard is rererenced in Table 140 I I, some of the pipe, tubing, fittings, or fixtures included in the standard are not acceptable for use 
under the provisions or the Uni form Plumbing Code. 

11 See Section 605.3.4 and Section 705.5.3 it))" restrictions. 
] Alloy C85200 for deanout plugs. 
4 Limited to domestic 
:; Typc II only. 
6 ASSE 1066 is 110t intended to limit the maximum outlet temperature at point of use. 

Section 314.0 for trenching. excavation, and backtll1ing requirements where installing building drains and sewers. Engineers shall be permitted to consult 
ASTM D 2321, lor thermoplastic pipe, where preparing plans and specifications lor se\ver mains or specific projects. 
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AHAM 

ANSI 

APSP 

ASCIL 

ASHRAIL 

I ASNIE 

ASPE 

ASSE 

ASTM 

AWS 

AWWA 

ICGA 

CISPI 

CSA 

.......... 

(D) or IDI 
el 
IAPMO 

IICC 

ISEA 

IISO 

MSS 

NFPA 

NSF 

PDI 

PSAI 

I SAIL 

TCNA 

LJMC 

LJSEC 

USPSHTC 

LJL 

IWQA 

REFERENCED STANDARDS 

ABBREVIATIONS IN , .. u ........ 1I.. 1401.1 

Association of Home Appliance Manufacturers, 1111 19th Street, N.W., Suite 402, Washington DC 20036. 

American National Standards Institute, Inc., 25 W. 43rd Street, 4th Floor, New York, NY 10036. 

Association of Pool and Spa Professionals, 211t Eisenhower Avenue, Suite 500, Alexandria, VA 22314-4695. 

American Society of Civil Engineers, 1801 Alexander Bell Drive, Reston, VA 20191-4400. 

American Society of Heating, Refhgerating and Air Conditioning Engineers, Ine., 1791 Tullie Circle, 
GA 30329-2305. 

American Society of Mechanical Engineers, Three Park Avenue, New York, NY 10016-5990. 

American Society of Plumbing Engineers, 2980 S. River Road, Des Plaines, I L 600 18. 

American Society of Sanitary Engineering, 901 Canterbury, Suite A, Westlake, Ohio 44145. 

Atlanta, 

American Socicty for Testing and Materials, 100 Barr Harbor Drivc, West Conshohocken, PA 19428-2959. 

American Welding Society, 550 NW Lejeune Road, Miami, FL 33] 26. 

American Water Works Association, 6666 W. Quincy Denver, CO 80235. 

Compressed Gas Association, 1450 J George Cmier Way, Suite 103, Chanti lly, VA 2015 I . 

Cast-Iron Soil Pipe Institute, 5959 Shallowford Road, Suite 419, Chattanooga, TN 37421. 

Canadian Standards Association, 5060 Spectrum Way, Suite 100, Mississauga, Ontario, Canada, L4W 5N6. 

Discontinued. 

An editorial change since the last revision or reapprova1. 

International Association of Plumbing and Mechanical Officials, 5001 E. Philadelphia Street, Ontario, CA 91761. 

International Code CounciL 500 New Jersey NW, 6th Floor, Washington DC 20001. 

International Equipment Association, 1901 N. Moore Street, Arlington, VA 22209-1762. 

International Organization for Standardization, 1 ch. de la 
Switzerland. 

Manufacturers Standardization Society of the Valve and 
22180. 

Casa Postale 56, CH-1211 Geneva 20, 

Industry, 127 Park N.E., Vienna, VA 

National Fire Protection Association, 1 Battcrymarch Park, P.O. Box 910 1, Quincy, MA 02169-7471. 

NSF International, 789 Dixboro Road, Ann Arbor, MI48113-0140. 

Plumbing and Drainage Institute, 800 Turnpike Suite 300, North Andover, MA 01845. 

POliahle Sanitation Association InternationaL 7800 Metro Parkway, Suite 104, Bloomington, MN 55425. 

Society of Automotive 400 Commonwealth Drive, Warrendale, PA 15096. 

Tile Council of North America, Inc. 100 Clemson Research Blvd., Anderson, SC 29625. 

Uniform Mechanical Code (published by IAPMO). 

Code (published by IAPMO). 

Uniform ....:"r1YY11~ .. 11·,n Pool, Spa & Hot Tub Code (published by IAPM.o). 

Underwriters Laboratories, Inc., 333 Pfingsten Road, Northbrook, IL 60062. 

Water Quality Association, 4151 Naperville Road, Lisle, IL 60532-3696. 
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CALIFORNIA PLUMBING CODE - MATRIX ADOPTION TABLE 
CHAPTER 15 - FIRESTOP PROTECTION 

(Matrix Adoption Tables are non-regulatory, intended only as an aid to the user. See Chapter 1 for state agency authority and building application.) 

Enti re Chapter 
___ ._~_~ __ ._ .. ___ ._ e·~," •• _".~ 

Adopt Entire Chapter as amended 
amen(:led sections listed below) 
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HCD DSA 
SL SLC 

SS SS/CC 1 2 
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RESTOP 

150].0 General. 

1S01.1 Applicability. Piping penetrations of required fire
resistance-rated walls, partitions, floors, floor/ceil 
assemblies, roof/ceiling assemblies, or shaft enclosures 
shall be protected in accordance with the requirements of 
the building code, and this chapter. 

1S02.0 Plans and :sp~eclltlc~ltHllns. 

1S02.1 Penetrations. Plans and specifications shall indi
cate with sufficient detail how penetrations of fire-resis
tance-rated assemblies shall be firestopped prior to 
obtaining approval. 

1S03.0 Installation. 

I IS03.1 Materials. Firestop shall be installed in 
accordance with this chapter, the building code, and the 

I manufacturer's installation instructions. 

-..... 
Installations. 

1504.1 General Combustible piping instal
lations shall be protected in accordance with the appro
priate fire resistance rating requirements in the building 
code that 1 ist the acceptable area, height, and type of 
construction for use in specific occupancies to assure 
compliance and integrity of the fire resistance rating 
prescribed. 

1504.2 Fire-Resistance Rating. Where penetrating a fire
resistance-rated wall, partition, floor, floor-ceiling 
assembly, roof-ceiling assembly, or shaft enclosure, the fire 
resistance rating of the assembly shall be restored to its 
original rating. 

1504.3 Firestop Systems. Penetrations shall be protected 
by an approved penetration firestop system installed as 
tested in accordance with ASTM E 119, ASTlVl E 814, UL 
263, or UL 1479 with a positive pressure differential of not 
less than 0.01 of an inch of water (0.002 kPa). Systems 
shall have an F 0 f not less than 1 hour but not less 
than the required fire resistance rating of the assembly 
being penctrated. Systems protecting f100r penetrations 
shall have a T rating of not less than I hour but not less 
than the required fire resistance of the floor being 
penetrated. Floor penetrations contained within the cavity 
of a wall at the location of the floor penetration do not 

a T rating. No T rating shall be required for tloor 
penetrations by piping that is not in direct contact with 
combustible material. 

1504.4 Connections. Where piping penetrates a rated 
assembly, combustible piping shall not connect to non
combustible piping unless it is capable of demon
strated that thc transition is in accordance with of Section 
1504.3. 
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1S04.5 Insulation and Coverings. Insulation and cover
ings on or in the penetrating item shall not be permitted 
unless the specific insulating or covering material has been 
tested as part of the penetrating firestop system. 

1504.6 Sleeves. Where sleeves are used, the sleeves shall 
be securely fastened to the fire-resistance-rated assembly. 
The (inside) annular space betwcen the slceve and the pene
trating item and the (outside) annular space between the 
sleeve and the fire-resistance-rated assembly shall be 
firestopped in accordance with this chapter. I 

1505.0 Noncombustible ] nstaHa tions. 

1S05.1 Gencl'al Requirements. Noncombustible piping 
installations shall be protected in accordance with the 
appropriate fire resistance rating requirements in the 
building code that list the acceptable area, height, and type 
of construction for LIse in specific occupancies to ensure 
compliance and integrity of the fire-resistance rating 
prescri bed. 

lS0S.2Fire-Resistance Rating. Where penetrating a fire
resistance-rated wall, partition, floor, floor-ceiling 
assembly, roof-ceiling assembly, or shaft enclosure, the 
fire-resistance rating of the assembly shall be restored to its 
original rating. 

(I) Concrete, mortar, or grout shall be permitted to be used 
to fill the annular spaces around cast-iron, copper, or 
steel piping that penetrates concrete or masonry fire
resistant-rated assemblies. The nominal diameter of the 
penetrating item shall not exceed 6 inches (150 111111), 
and the opening size shall not exceed 144 square 
inches (0.093 111~). 

The thickness of concretc, mortar, or grout shall 
be the full thickness of the assembly or the thickness 
necessary to provide a fire-resistance rating not less 
than the required fire-resistance rating of the assembly 
penetrated. 

(2) The material used to fill the annular space shall prcvent 
the passage of flame and hot gases capable of igniting 
cotton waste for the time period equivalent to the tire
resistance rating of the assembly, where tested to stan
dard(s) referenced in Section 1505.3. 

1505.3 Firestop Systems. Penetrations shall be protected 
by an approved pcnetration firestop system installed as 
tested in accordance with ASTM E 1] 9, ASTM E 814, UL 
263, or UL 1479 with a positive pressure differential of not 
less than 0.01 of an incb of water (0.002 kPa). Systems 
shall have an F rating of not less than 1 hour but not less 
than the required fire-resistance rating of the assembly 
being penetrated. Systems protecting floor penetrations 
shall have a T rating of not less than I hour but not less 
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than the required fire-resistance rating of the floor being 
penetrated. Floor penetrations contained within the cavity 
of a wall at the location of the floor penetration do not 
require a T rating. No T shaH be required for floor 
penetrations by piping that is not in direct contact with 
combustible material. 

1505.4 Connections. Where piping penetrates a rated 
assembly, combustible piping shall not connect to noncom
bustible piping unless it is capable of being demonstrated 
that the transition is in accordance with the requirements of 
Section 1505.3. 

1505.5 Unshielded Couplings. Unshielded couplings shall 
not be used to connect noncombustible piping unless it is 
capable of being demonstrated that the fire-resistive 
integrity of the penetration is maintained. 

1505.6 S1eeves. Where sleeves are used, the sleeves shall 
be securely fastened to the fire-resistance-rated assembly. 
The (inside) annular space between the sleeve and the pene
trating item and the (outside) annular space between the 
sleeve and the fire-resistance-rated assembly shall be 

I firestopped in accordance with this chapter. 

1505.7 Insulation and Coverings. Insulation and cover
ings on or in the pcnctrating item shall not be permitted 
unless the specific insulating or covering material has been 
tested as part of the penetrating firestop system. 

1506.0 Required Inspection. 

1506.1 General. Prior to being concealed, piping penetra
tions shall be inspected by the Authority Having Jurisdic
tion to verify compliance with the fire-resistance rating 
prescribed in the building code. 

1506.2 Examination. The Authority Having Jurisdiction 
shall conduct a thorough examination of sufficient repre
sentative installations, including destructive inspection, to 
provide verification of satisfactory compliance with this 

I chapter, the appropriate manufacturer's installation instruc
tions applied by the installer, construction documents, spec
ifications, and applicable manufacturer's product infoillla-
tion. 

1506.3 .Penetrations. The Authority Having Jurisdiction 
shall determine the size, and quantity of penetrations 
to be inspected. 

1506.4 Field Installations. The Authority Having Jurisdic
tion shall compare the field installations with the documen
tation supplied by the installer to detennine the following: 

(l) The required F ratings (I hour, 2 hour, 3 hour, or 4 
hour) and T ratings (0 hour, ] hour,2 hour, 3 hour, or 4 
hour) of the penetration firestop systems are at least the 
same as the hourly rating of the assembly being pene
trated. 

(2) The penetrating firestop system includes the pene-
trating item as documented through of the 
systems conducted by an independent testing agency. 

(3) The penetrating firestop system is installed as tested. 
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CALIFORNIA PLUMBING CODE - MATRIX ADOPTION TABLE 
CHAPTER 16 - ALTERNATE WATER SOURCES FOR NON POTABLE APPLICATIONS 

(Matrix Adoption Tables are non-regulatory, intended only as an aid to the user. See Chapter 1 for state agency authority and building application.) 

Adopting Agency 

Entire Chapter as amended 
(amended sections listed below) 

Adopt only those sections that are 
listed below 

1601.2 
- ... ---- ... -.•. - ......... - .... --....• 

1601.3 & tx(:epl:Jon 

1601.5 
_ ........ -..... - .. _ .... _._. 

11601.5.1 

160J .6 

1601.7.1 

1601.7.2 
....... __ .................. _._ •...... 

Table 160 I .5 

Ex(~eptlol.1S 2, 3 

1602.9 - 1602.9.4 
... -. __ ..... _._ .. _ ....... . 

1602.10 1602.10.3 
.....•...... _ ......... __ .. _-_ ... . 

Table 1602.10 

i 1602.11 - 1602.11.3 
rT~b 1 e 1 602.· ·1· .,.-...... -. --.. - ....... -... -- ... ... - . 

: Table 1602.11.3 
--_ .. _ .. __ ........ -

1602.12 

1604.3 

1604.4 

1604.5 X 
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CALIFORNIA PLUMBING CODE - MATRIX ADOPTION TABLE 
CHAPTER 16 - ALTERNATE WATER SOLIRCES FOR NON POTABLE APPLICATIONS (continued) 

(Matrix Adoption Tables are non-regulatory, intended only as an aid to the user. See Chapter 1 for state agency authority and building application.) 

Adopting Agency 

1604.6 

11604.7 

1604.8 

1604.10 1604.10.6 

1604.11 1604.11.2 

1604.12 - ] 604.12.2.3 

] 604.13 
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ALTERNATE WATER SOURCES FOR NONPOTABLE APPLICATIONS 

Intent 

The provisions of'this chapter are intended to: 

1. Conserve water hy facilitating greater reuse of 
laundry. shower, lavarolY and similar sources of 
discharge for irrigation andlor indoor use. 

2. Reduce the number of' non-compliant gray "vater 
systems by I'naking legal compliance easily achievable. 

3. Provide guidance for avoiding potentially unhealt/~/id 
conditions. 

4. Provide an alternative way to relieve stress on a private 
sewage disposal system by diverting the graywater. 

I 1601.0 General. 

II 

I 

1601.1 Applicability. [HCn 11 Except as otherwise 
provided for in this chapter. the provisions of this code 
shall be applicable to alternate HYlter source system instal
lation. [BSC & HCD 1} The provisions of this chapter shall 
apply to the construction, alteration, discharge, use and 
repair of alternate water source systems for nonpotable 
applications. 

1601.1.1 Allowable Use of Alternate Water. Where 
approved or required by the Authority Having Jurisdic
tion, alternate water sources [reclaimed (recycled) 
water, rai nwater, gray water and on -si te treated 
nonpotable gray water] shall be pen11itted to be used in 
lieu of potable water for the applications identified in 
this chapter. 

1601.2 System Design. Alternate lvater source systems 
complying with this chapter shall be designed by a person 
1vho demonstrales cornpetency to design the alternate water 
source system as required by the E/~f'orcing Agency. The 
En/arcing Agency may also require plans and specljica
tions to be prepared f~y a licensed design professional for 
Complex Systems. COlJZpOllents, piping, and fittings used in 
any alternate water source system shall be listed. 

1601.3 Permit. It shall be unlawful for a person to 
construct, install, alter, or cause to be constructed, installed, 
or altered an alternate water source system in a building or 
on a premise without first obtaining a permit to do such 
work. Prior to cornmencing the issuance of permits for 
indoor gray water systems pursuant to state requirements 
relating to gray water, a ci(V, county, city alld county or 
other local agency shall ii'eek cOllsultation ~vith the local 
public health department to ensure that local public health 
concerns are addressed in local standards ar ordinances, 
or in issuing permits. See Cal(/ornia Water Code Section 
14877.3. 

Exception: IHCD 1} A construction permit shall not be 

II 
requiredlor a clothes washer system meeting the require
ments alSection 1602.1.1. 
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1601.4 Component Identification. System components 
shall be properly identified as to the manufacturer. 

1601.5 "-Maintenance and Inspection. Alternate water 
source systems and components shall be inspected and 
maintained in accordance with the mam!/'acturer's recom
IJ'zendations andlor as required by the EI!forcing Agency. 
[BSC} Where 110 manu/clcturers reco/nmendatiolls exist, 
additional recommendations are listed in TaMe 1601.5. 

1601.5.1 Maintenance Responsibility. The required 
maintenance and inspection of alternate water source 
systems shall be the responsibil ity of the property 
owner, unless otherwise required by the Authority 
Having Jurisdiction. 

1601.6 Operation and Maintenance Manual. An operation 
and maintenance manual for gray water, rainwater, and on
site treated water systems required to have a permit in accor
dance with Section 1601.3 shall be supplied to the building 
owner by the system designer or installer. The operating and II 
maintenance manual shall include the following: I 
(1) Diagram('5) of the entire system and the location of II 

system components. I 
(2) Instructions on operating and maintaining the system. 

(3) Instructions on maintaining the required water quality 
for oil-site treated l1onpotable water systems. 

(4) Details on startup, shutdown. and deactivating the 
system for maintenance, repair, or other purposes. 

(5) Applicable testing, inspection, and maintenance 
frequencies in accordance with Section 1601.5. 

(6) A method of contacting the installer andlor manufac- II 
turer(s). I 

(7) Directions to the owner or occupant thot the manual 
shall remain 'vvith the building throughout the I!fe cycle 
of the structure. 

1601.7 Minimum Water Quality Requirements. 

1601.7.1 IBSCI The minimum water qual ity for alter
nate water source systems shall meet the applicable I 
water quality requirements for the intended application 
as determined by the Authority Having Jurisdiction. In 
the absence of water quality requirements .lor an-.'i'ite 
110npotable treated gray water systems. the require
ments of NSF 350 shall opply. 

Exception: Water treatment is not required for gray 
water used for subsurface/subsoil irrigation or a 
disposal/ield. 

1601. 7.2 IHCD II The minimum water quality for 
alternate water source systems shall meet the appli
cable water quality requirements for the intended 
application as determined by the public health 
Authority Having Jurisdiction. In the absence of water 
quality requirements jar oil-site rreated nonpatable II 
gray j,vater systems. the following water quality 
requirements shall apply: 
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ALTERNATE WATER SOURCES FOR NONPOTABLE APPLICATIONS 

TABLE 1601.5 [BSC] 
RECOMMENDED MINIMUM ALTERNATE WATER SOURCE TESTING, INSPECTION, AI\ID MAINTENANCE FREQUENCY II 

DESCRIPTION MINIMUM FREQUENCY 

II 
Inspect and clean filters and screens, and replace 
necessary). 

instructions, and/or the 
3 months. 

Inspect and that disinfection. filters and water 
treatment devices and systems are operational and 
taining minimum water quality requirements as ctetenmrlect 

the Authority Jurisdiction. 

pressure tanks and verify operation. 

Clear debris from and inspect storage tanks, 
and 

Inspect caution labels and marking. 

Inspect and maintain mulch basins for gray water lrna<:lTlr.n 

systems. 

instructiollS, and/or 
installation and 12 months nl?'TP/~Jttl;'r 

II Cross-conncction inspection and test* accordance with this chapter, and/or the Authority 
installation and evelY J 2 months rJ~v,.orJ1'tb·r 

The cross-connection test shall perf0J111ed in the presence of the Authority Haying Jurisdiction in accordance with the requirements of this chapter, 
II ullless site cO/ldirioJ1s do not require Alternate testing requirements shall be permitted by the A uthoritr Having Jurisdiction. 

1) For owner occupied 
NSF/ANSI 350. 

family dwellings 

2) For R-1 and R-2 occupancies, the California 
Department of Public Health statewide uniform 
criteria for disi11j'ected water as 
provided in California Code of Regulations, Title 

Section 60301.230. 
Exception: Water treatment is not required for gray 
water lIsed in a field or for subsurface or 
subsoil irrigation. 

160].8 Material CompatibiHty. Alternate water source 
systems shall be constructed of materials that are compat
ible with the type of pipe and fitting materials, water treat
ment, and water conditions in the system. 

1601.9 System Controls. Controls for pumps, valves, and 
other devices that contain mercury that come in contact with 
alternate water source water supply shall not be permitted. 

1

1602.0 Gray Water Systems. 

1602.1 General. The provisions of this section shall apply 
to the construction, alteration. and repair of gray water 
systems. A county, or city and county or other local 
government may (~fier a public hearing and enact
ment of an ordinance or resolution, building standards that 
are IltOre restrictive thall the gray }vater building standards 
adopted in this code. For additional information, see 
Health and Safety Code Section 18941.7. 
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All gray }vater systems' shall be designed lvith a diverter 
valve to allmv the user to direct theflow to the building 
selver and either the or disposal field. 

whichever is used. The means of changing the direction 
flO1v of the gray water shall be clearly labeled and 
readily accessible to the user. 

(8) Water used to lvash diapers or similarly soiled or 
ImeCIUJllS garments or other prohibited contents shall 
be diverted by the user to the sewer. 

(C) Gray water shall not be used in spray irrigation, 
allowed to pond or runo.D' and shall not be discharged 
directly into or reach any storm sewer system or allY 
surface body of water. 

(D) Human contact with gray lvater or the soil by 
gray water shall be minimized and avoided, except as 
required to maintain the gray water system. The 
discharge point gray lvater subsoil irrigatioll or 
subswface irrigation field shall be covered by at least 

inches (51 nun) oj'mulch, rock, or soil, or a solid 
shield to minimize the possibility o.f hwnan contact. 

water may be released above the ground slUjace 
provided at least two inches (51 mm) of mulch, 
rock, or soil, or a solid shield covers the release point. 
Other methods which provide equivalent separation 
are also acceptable. 

(F) Gray water shall not contain hazardous chemicals 
derived from activities such as cleaning car parts, 
lvashing greasy or oily rags, or disposing waste 
solutions. 

(I) [HCD 1/ The prohibition in Subsection 
but is not limited to, home photo labs or other 
similar hobbyist or home occupational activities. 

[BSC] photo labs or similar activities. 
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(G) Exemption from construction permit requirements 
this code shall not be deelned to grant authorization 
for any gray water systern to be installed in a ~manner 
that violates other provisions of this code or any other 
laws or ordinances of the Enforcing Agency. 

(H) An operation and maintenance manual shall be 
provided to the owner. Directions shall indicate that the 
manual is to remain with the building throughout the hfe 
of the ,,>}'stem and upon change qf ownership or occu
pancy. 

(1) A gray water sY5'tem shall not be connected to any 
potable water system without an air gap, reduced-pres
sure principLe back:flow preventer, or other physical 
device which prevents and shall not cause 
ponding or runoifofgray water. 

1602.1.1 {HCD 1/ Clothes Washer System. A clothes 
washer system in compliance with all of the folLowing 
is exe~mpt .fj·om the construction perrnit spec(fied in 
Section 1.8.4. J and may be installed or altered vvithout 
a construction permit: 

(1) required, !loti/ication has been provided to the 
enforcing agency regarding the proposed location 
and installation a gray water irrigation or 
cHsposal system. 

(2) The design shall allow the user to direct the jlow to 
the irrigation or disposal.field or the bUilding seJ,ver. 
The direction control of the gray lvater shall be 
clearly labeled and accessible to the user. 

(3) The installation, alteration, or repair 
the system does not include a potable waleI' 
connection or a pump and does not other 
building, plumbing, electrical, or mechanical 
components including structural features, egress, 
fire-life sanitation, potabLe water supply 
piping, or accessibility. 

Note: The pwnp in a clothes }vasher shall not be 
considered part qfthe gray water system. 

(4) The gray water shall be contained on the site 
lvhere it is generated. 

(5) Gray water shall be directed to and contained 
within an irrigation or disposalfield. 

(6) Ponding or runoff' is prohibited and shall be 
considered a nuisance. 

(7) Gray water may be released above the ground 
provided at least two (2) inches (51 

of mulch, or soil, or a solid shield covers the 
release point. Other methods which provide equiv
alent separation are also acceptable. 

(8) Gray water systems shall be designed to minimize 
contact with hwnans and domestic pets. 

(9) Water used to wash diapers or similarly soiled or 
il1fectious garments shall not be used and shall be 
diverted to the building selver, 

(10) Gray water shall not contain hazardous chemicals 
derivedfi'om activities such as cleaning car parts, 
YVU.H"'JIY greasy or oily rags, or aL':lJOSlfj'P 
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solut ions fi'om home labs () r s 1m ilar 
1101'7nlI IS[ or home occupational activities. 

(lJ) Exemption ji'om construction permit requirements 
this code shall not be deemed to grant autho

rization /01' any gray water .system to be installed 
in a manner that violate.)' other provisions qf fhis 
code or any other laws or ordinances of the 

agency. 

(12)An operation and maintenance manual shall be 
provided to the ml·ner. Directions shall indicate 
that the manual is to remain wilh the bUilding 
throughout the l(/e of the .~ystem and upon chaflge 
ofownership or occupant}'. 

1602.1.2 Simple System. Simple system,), exceed a 
clothes washer system and shall comply vvith the 
following: 

(1) The discharge capaci~y of a gray water system 
shall be determined by Section 1602.8. Simple 
systems have a discharge capacity of250 gallons 
(947 L) per day or less. 

(2) Simple systems shall require a construction 
permit. unless exempted fi'om a construction 

by the Enforcing Agency. The Enforcing 
Agency shall consult 'rvith the "valeI' purveyor for 
any public water system defined in Health and 
S(~lety Code Section 1 providing drinking 
water to the dwelling or non-residential structure 

an exemption .limn a construction 
permit. 

(3) The design qfsimple sY5;tems shall meet generally 
accepted gray water .system design criteria. 

1602.1.3 Complex System. Any gray water .system. that 
is not a clothes washer system or simple system shall 

with thefollowing: 

(1) The discharge capacity of a gra.v water system 
shall be determined Section /602.8. Complex 
systems have a discharge capacity over 250 
gaLLons (947 L) per day. 

(2) Complex systems shall require a construction 
pennit, unless exempted/i'om a construction penni! 
by the Enforcing The Enfbrcing Agency 
shall consult with the water purveyorf()r any public 
water system (as dejined in Health and Code, 
Section 116275) providing drinking water to the 
dvvelling or non-residential structure before 
allowing an exemptionji~om a construction permit. 

1602.2 System Requirements. 

1602.2.1 Discharge. Gray water shall be permitted to 
be diverted away from a sewer or private sewage 
disposal system, and discharge to a subsurface 
tion or subsoil irrigation system. or disposal field. The II 
gray water shall be permitted to discharge to a mulch 
basin for residential occupancies. Gray water shall not II 
be used to irrigate root crops or food crops intended for 
human consumption that come in contact with soil. 

1602.2.2 Surge Capacity. water systems shall be 
designed to have the capacity to accommodate peak 
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tlow rates and distribute the total amount of estimated 
gray water on a daily basis to a subsurface irrigation 
field, subsoil irrigation field, disposal or mulch 
basin without surfacing, ponding, or runoff. A surge 
tank is required for systems that are unable to accom
modate peak tlow rates and distribute the total amount 
of gray water by gravity drainage. The water discharge 
for gray water systems shall be determined in accor
dance with Section 1602.8.! or Section 1602.8.2. 

Exception: It is not the intent of this section to require 
that all gray VI/ater must be handled an irrigation.ficld 
or disposalfield. It is acceptable for excess gray }vater to 
be diverted to the building sewer through a diverter 
valve or ovel:ilow drain as permitted in this 

1602.2.3 Diversion. The point of diversion of gray 
water to the sanitary drainage system shall occur 
downstream of fixture traps and vent connections 
through an approved diverter valve. The diverter valve 
shall be installed in a accessible location and 
clearly indicate the direction of flow. 

1602.2.4 Backwater Valves. Gray water drains subject 
to backflow shall be provided with a backwater valve 
at the ofconne<.:tiol1 to the building sel'ver ,sJJstem, 
so located as to be accessible for inspection and main
tenance. 

1602.3 Connections to Potable and Reclaimed (Recycled) I 
Water Systems. Gray water systems shall have no unpro-II 
tected connection to a potable water supply, Oil-site treated 
nonpotable water supply, or reclaimed (recycled) water I 
systems. Potable, on-site treated nonpotable, reclaimed II 
(recycled) watcr, or rainwater is permitted to be used as 
makeup water for a non-pressurized tank provided I 
the connection is protected by an air gap, 
principle preventer, or other physical device 
which prevents bad110w in accordance with this code. 

1602.4 Location. No gray water system or part thereof 
shall be located on a lot other than the lot that is the site of 
the building or structure that discharges the gray water, nor 
shall a gray water system or part thereof be located at a 
point having less than the minimum distances indicated in 
Table 1602.4. 

Exception: When there exists a Im~fi<t11y recorded pelpetual 
and exclusive covenant to an easement appurtenant alld 
right-of~vvay between land-owners of'two or 
more contiguous lot.r.,' to di.)'charge gray water/i'om one lot 
to an adjoining lot. 

1602.5 Plot Plan Submission. No permit for a gray water 
system shall be issued until a plot plan with data satisfac
tory to the Authority Having Jurisdiction has been 
submitted and approved. 

TABLE 1602.4 

MINIMUM HORIZONTAL DISTANCE IN CLEAR 
REQUIRED FROM 

Building structures I 

For SI units: I foot = 304.8 111111 

Notes: 

LOCATION OF GRAY WATER SYSTEM 

SURGE TANK 
SUBSURFACE AND SUBSOIL 

(feet) 
IRRIGATION FIELD AND MULCH 

BASIN (feet) 

52,3,9 

5 58 

50 100 

50 1005,10 

5 5 

5 46 

0 5 

5 a 
]0 10 

DISPOSAL FIELD 

5 

5 

100 

1005 

5 

() 

II I BlIilding structures do not inclllde porches and steps, whether covered or uncovered, breezeways, roofed carports, roofed parle cocheres. roofed patios, 
carports, covered walks, covered driveways. and similar structures or appurtenances. 

II 
The distance shall be permitted to be reduced to 0 feet for aboveground tanks where first approved by the Authority Having Jurisdiction. 

Underground fallks shall !lot he locafed within a 45 angle/i'om the bottom or the/()undation, or they shall be designed to address fhe surcharge 

imposed by the s{rllcfure. The distance /110)' be to six (6) inches (153 lIlfl1)/or aboveground tanks when/irst approved by the Enforcing Agencv 

Where special hazards are involved, the distance required shall be increased as directed by the Authority Having Jurisdiction. 

These minimul11 clear horizontal distances shall apply between the irrigation or disposal field and the ocean mean higher high tide line. 

(, Add 2 feet (610 111m) for each additional foot of depth in excess of] foot (305 mm) below the bottom of the drain line. 

For parallcl construction or for crossings, approval by the Authority Having Jurisdiction shal1 be required. 

~ 'rhe distance shall be permitted to be reduced to 1 feet (457 mm) for drip and mulch basin irrigation systems. 

') The distnl1ce shall be permitted to be reduced to 0 feet for surge tanks of75 gallons (284 L) or less. 

11

/0 
The millimUIII horizo/llClI distance may be reduced to SOfeet (15 240 mm) for irrigation or disposalfields utilizing gray lVOler which has been filtered prior 
to enterillg the distributio/l piping 
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Exception: IHCD 1} A construction permit shall not be 
required .hr a clothes washer system in compliance lvith 
Section J 602.1.1. 

11

1602.6 Prohibited Location. Where there is insufficient 
lot area or inappropriate soil conditions for adequate 
absorption, no gray water system shall be pennitted. 

11602.7 Drawings and Specifications. The Authority 
II Having Jurisdiction may require the following information 

to be included with or in the plot plan before a permit is 
issued for a gray water system, or at a time during the 
construction thereof: 

(1) Plot plan drawn to scale and completely dimensioned, 
showing lot I ines and structures, direction and approxi
mate slope of surface, location of present or proposed 
retaining walls, drainage channels, water supply lines, 
wells, paved areas and structures on the plot, number 
of bedrooms and plumbing fixtures in each structure, 
location of private sewage disposal system and expan
sion area or building sewer connecting to the public 
sewer, and location of the proposed gray water system. 

Details of construction necessary to ensure compliance 
with the requirements of this chapter, with a 
full description of the complete installation, including 

II installation methods, construction, and materials. 

(3) Details for holding tanks shall include dimensions, 
structural calculations, bracings, and such other pelti
nent data as required. 

(4) A of soil formations and groundwater level as 
determined by test holes dug in proximity to proposed 

II irrigation and/or disposal area, together with a state
ment of water absorption characteristics of the soil at 
the proposed site as determined by approved percola
tion tests. 

Exceptions: 

(1) The Authority Having Jurisdiction shall pennit the 
use of Table 1602.10 in lieu of percolation tests. 

(2) The EI?/orcing may 'vvaive the requiremel1f 
PH ident~ficatioll level and/or soil 
absOIption UUt1lllies 

conditions. 

The absence of groundwater in a test hole three 
vertical feet (9/5 l1lm) belo1:v the 

or disposal point ,",'hall be 
this section unless seas'onal high ground

a!ater levels have been documented to rise to 
'vvithin this area, 

(5) Distance between the plot and surface waters such as 
lakes, ponds, rivers or streams, and the slope between 
the plot and the surface water, where in close proximity. 

1602.8 Procedure for Estimating Gray Water Discharge. 
Gray water systems shall be designed to distribute the total 
amount of estimated gray water on a daily basis. The water 
discharge for gray water systems shall be determined in 
accordance with Section 1602.8.1 or Section 1602.8.2. 

Exception: it is not the intent section to require that 
all gray H'afer must be handled by an irrigation or 
disposal It is acceptable for excess gray water to be 
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diverted to the building sewer a diverter valve or II 
ovel.11ovv drain as in this chapter. 

1602.8.1 Residential Occupancies. The gray water 
discharge for residential occupancies shall be calculated II 
by water use records, calculations of local daily per 
person interior water use, or the following procedure: 
(1) The number of occupants of each dwelling unit 

shall be calculated as tallows: 
First Bedroom 2 occupants 
Each additional bedroom 1 occupant 

(2) The estimated gray water flows of each occupant 
shall be calculated as follows: 
Showers, bathtubs, 
and lavatories 
Laundry 

25 gallons (95 
per day/occupant 
15 gallons (57 L) 
per day/occupant 

(3) The total number of occupants shall be multiplied 
by the applicable estimated gray water discharge 
as provided above and the type of fixtures 
connected to the gray water system. 

1602.8.2 Commercial, Industrial, and Institutional 
Occupancies. The Authori(v Having Jurisdiction may 
utilize the graywater li,l;ted 

}vater use records, or 
estirnate graywater 

1602.8.2.1 Lavatories. di5'charge fi'om /ava
Ihefollo'vvil1g equation. 

(Equatioll 16-1) 
UCCUlJants X lovatOlyflow rate X 3 

Where: 

The number of occupants = square footage ql the 
building divided the occupant loadfactorfi'om 
the Cahlornia Plumbing Code Chapter 4, Table A. 

LavatOlY rate, IlelA' construction = 

That f;'orn the Cal{fornia Green Building Standards 
(CAL Green) Code Table 5.303.2.3 

LavatolY fixture flow rate, existing 
ActualflO1v ratefbr 

3 A verage number 

1602.8.2.2 Showers. Daily gray water discharge 
f;'om showers may be determined by the follmvillg 
equation. 

(Equation 16-2) 
Number of daily uses X shower flow rate X 5 
minutes 

1602.8.2.3 Commercial Clothes Wllshers. Dai~y 
gray water fiAom commercial clothes 
vvashers may be determined by thefollcnving equa
tion: 

(Equation J 6-3) 

of capacity X Water Factor X 6 

Where: 

Water Factor = Gallons per cubic/bot 
6 number per da)) 
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Note: Cuhic feet of capacity and Water Factor are 
contained in product spec~fications or are available 

the washer malU~lacturer. 

1602.8.3 Daily Discharge. Gray water systems using 
tanks shall he designed to 111 in i mize the amou I1t 0,/ time 
gray water is held in the tank and shall be sized to 
distribute the total amount oj' estimated gray water on 
a daily basis. 

n""',,,)o/f on-site treated nonpotable gray Exception: 
water systenls. 

1

1602.9 Gray Water System Components. Gray water 
system component.s shall comply with Section 1602.9.1 
through 1602.9.4. 

II 
[HCD I} Gray water system components shall comply with 
this chapter. 

II 

312 

1602.9.1 Surge Tanks. Where installed, surge t.anks 
shall be in accordance with the following: 

(1) Surge tanks shall be constructed of solid, durable 
materials not subject t.o excessive corrosion or 
decay and shall be watertight. Aboveground surge 
tanks shall he protected .f;~om direct sunlight or 
shall be constructed qj' UV resistant materials 
including but not limited to heavily tinted or 
opaque plastic, lined Inetal, concrete 
and wood. tanks constructed of steel shall 
be approved by the Authority Having Jurisdiction, 
provided s uc h tanks are in accordance wi th 
approved applicable standards. 

(2) Each surge tank shall be vented in accordance 
with this code. The vent size shall be detennined 
based on the total gray water fixture units as 
outlined in this code. 

(3) Each surge tank shall have an access opening with 
lockable gasketed covers or approved equivalent 
to allow for inspection and 

(4) Each surge tank shall have its rated capacity 
permanently marked on the unit. In addition, a 
sign stating GR.-4Y WATER SYSTE}vi, CAUTION
UNSAFE WATER shan be permanently marked on 
the holding tank. 

(5) Each surge tank shall have an overflow drain. The 
overflow drains shall have permanent connections 
to the building drain or building sewer, upstream 
of tanks. The overflow drain shall not be 
equipped with a shutott valve. 

(6) The overflow drain pipes shall not be less in size 
than the inlet pipe. Unions or equally effective 
fittings shall be provided for piping connected to 
the surge tank. 

(7) Surge tank shall be structurally designed to with
stand anticipated earth or other loads. Surge tank 
covers shall be capable of supporting an earth load 
of not less than 300 pounds per square foot (lb/ft2) 
(1465 kg/m2) where the tank is designed for 
underground installation. 

(8) Where a surge tank is installed underground, the 
system shall be designed so that the tank overt10w 

will gravity drain to the existing sewer line or 
septic tank. The tank shall be protected against 
sewer line backflow by a backwater valve installed 
in accordance with this code. 

(9) tanks shall be installed on dry, level, well-
compacted soil where underground or on a level 3 
inch (76 mm) thick concrete slab or other II 
approved method where aboveground. 

(10) Surge tanks shall be anchored to prevent against 
overturning where installed aboveground. Under
ground tanks shall be ballasted, anchored, or other
wise secured, to prevent the tank from floating out 
of the ground where empty. The combined weight 
of the tank and hold down system shall meet or 
exceed the buoyancy forces of the tank. 

(11) [HCD 1} An ovelflmv drain and hack.rwatervalve II 
is not on a clothes rvasher system. 

1602.9.2 Gray Water Pipe and Fitting Materials. 
Aboveground and underground building drainage and 
vent pipe and fittings for gray water systems shall 
comply with the requirements for aboveground and 
underground sanitary building drainage and vent pipe 
and fittings in this code. These materials shall extend 
not less than 2 feet (610 mm) outside the building. 

1602.9.3 Animals and Insects. water tank open-
shall be protected to prevent the entrance o,l 

insects, birds, or rodents into the tank and piping 
systems. Screens installed on vent inlets, and 
ovel:/low pipes shall have an aperture greater 
than Ijl6 of an inch (l.6mm) and shall he close fitting. 

1602.9.4 Freeze Protection. Tanks andpiping installed 
in locations su~jecl to shall be provided with 
an approved means 

1602.10 Subsurface System Zones. Irrigation 
or disposal fields shall be permitted to have one or more 
valved zones. Each zone shall be of a size to receive the 
gray water anticipated in that zone. 

TABLE 1602.10 
DESIGN OF SIX TYPICAL SOILS 

-------- ................ --------T-
MINIMUM SQUARE -«-~~x,~~~-;~~-o~~~<-l 
FEET OF IRRIGA- TION CAPACITV IN 
TI o NIL EA CHING GALLONS PER 
AREA PER 100 SQUARE FOOT OF 
GALLONS OF 

ESTIMATED GRA V IRRIGATIONILEACHING 
WATER DISCHARGE AREA FOR A 24-HOUR 

PER DAY PERIOD 

TVPEOFSOIL 

--~-----------~<-c-------------··········· 

5.0 

4.0 

40 2.5 

60 

90 1.1 

120 0.8 

For SJ units: I square foot = 0.0929 m2
, I gallon per day 
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1602.10.1 Required Area of Subsurface Irrigation 
Fields, Subsoil Irrigation Fields and Mulch Basins. 
The minimum effective irrigation area of subsurface 
irrigation fields, subsoil irrigation fields, and mulch 
basins shall be determined bv Table 1602.10 for the 
type of soil found in the ex~avation, based upon a 
calculation of estimated gray water discharge pursuant 
to Section 1602.8. For a subsoil irrigation field, the 
area shall be equal to the aggregate length of the perfo
rated pipe sections within the valved zone multiplied 
by the width of the proposed subsoil irrigation field. 
1602.10.2 Determination of Maximum Absorption 
Capacity. The irrigation field and mulch basin size 
shall be based on the maximum absorption capacity of 
the soil and determined using Table 1602.10. For soils 
not listed in Table 1602.10, the maximum absorption 
capacity for the proposed site shall be detetmined by 
percolation tests or other method acceptable to the 
Authority Having Jurisdiction. A gray water system 
sha11 not be permitted, where the percolation test 
shows the absorption capacity of the soil is unable to 
accommodate the maximum discharge of the proposed 
gray water irrigation system. 

Exception: The Enlorcing Agency may yvaive the 
requirement for ident(fication of ground1vater level 
and/or soil absorption qualities based on knowledge of 
local conditions. 

1602.10.3 Groundwater Level. No excavation for an 
irrigation field, disposal field, or mulch basin shall 
extend within 3 feet (914 mm) vertical of the highest 
known seasonal groundwater level, nor to a depth 
where gray water contaminates the groundwater or 
surface water. The applicant shall supply evidence of 
groundwater depth to the satisfaction of the Authority 
Having Jurisdiction. 

Note: The absence oj' groundwater in a test hole three 
(915 mm) below the deepest irrigation 

or disposal point shall be sufficient to satisfy this 
section unless seasonal high groundwater levels have 
been documented to rise to H}ithin this area. 

1602.11 Irrigation, Disposal Field and lt1ulch Basin 
Construction. Irrigation fields. disposal fields and mulch 
basins used in gray water systems shall comply with this 
section. Gray .vater may contain either an irriga
tion field or a disposalfield or a combination of both. This 
section is not intended to prevent the use of other methods 
of gray water irrigation or disposal approved by the 
Enforcing 

1602.11.1 Mulch Basin. A mulch basin may be used as 
an irrigation or disposal field. l\1ulch basins shall be 
sized in accordance with Table 1602.10 and of 
cient depth, length and width to prevent ponding or 
runo.fTduring the gray water surge of a clothes washer, 
bathtub or shmver. Mulch must be replenished as 
required due to decomposition of organic rnatter. 
l\1ulch basins will require periodic maintenance, 
reshaping or removal of dirt to maintain surge 

and to accornmodate plant growth and 
prevent ponding or runoff 
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TABLE 1602.11 
SUBSURFACE IRRIGATION DESIGN 
CRITERIA FOR SIX TYPICAL SOILS 

,~~~-~ .. ~ ......... -----.~·r····~ 

MINIMUM NUMBER OF 
MAXIMUM EMITTER EMITTERS PER GALLON OF 

DISCHARGE ESTIMATED GRAY WATER 
(gallons per day) DISCHARGE PER DAY* 

(gallons per day) 

1.8 0.6 
.. -~-~-~-.-+--... --~~-~.~ ....... . 

1.4 0.7 

1.2 0.9 

0.9 1.1 
: .. ~~~~-~ .. -..... --.. --

0.6 1.6 
.~-...• -.. -.... ~- ~ ~ ~~.~~. 

0.5 2.0 

per day shall be determined in 
accordance code. 

1602.11.2 Irrigation Field. The provision ... ; of this 
section are not intended to prevent the use (d an}' 
appropriate material, appliance, installatiol1, device, 
design or method of construction. fl an alternate 
design is not available. the following provisions may 
be used as guidance in the design oj' a gray water irri
gation field: 

(1) Filters used in gray water irrigation systems shall 
be as .specified by the mam~facturer 's installation 
instructions for the design flow rate and intended 
use. Thefilter back'lvash and.flush discharge shall 
be contained and disposed oj'into the building 
seyver ,s~vstem., septic tank or. with approval of the 
Enforcing Agency, a separate mini-leachfield 
sized to accept all the bac/nvash and flush 
discharge water. Filter backwash lvater andflush 
water shall not be used/or any pwpose. SanitGlY 
procedures shall be followed }vhen handling filter 
backwash andflush discharge or gray water. 

(2) Emitters shall be designed to resist root intrusion 
and shall be of a design recommended the 
llwl1lffacturerfor the intended gnl}' waterflow and 
use. For emitter ratings, to Irrigation EqZDJJ
ment Pel:formance Report, Drip Emitters and 
lHicro-Sprinklers, Center for Irrigation Tech
nology, California Slate University. 5730 N. 
Chestnut Avenue, Fresno, California 93740-0018. 

Each irrigation zone shall be designed to include 
110 less than the number of emitters specified in 
Table 1602.1 J, or through a procedure designated 
by the El~forcing Agency. Minimum spacing 
bet}veen emitters in any direction shall be suffi
cient to prevent sUliacing or runoff.' 

The system design shall provide user controls, 
such as valves, switches. timers and other 
controllers. as appropriate, to rotate the distribu-
tion water betlveel1 irrigation zones. 

(5) All drip irrigation supp~v lines shall be polyethy
lene tubing or PVC Class 200 pipe or better and 
Schedule 40 fittings. All joints shall be pressure 
tested at 40 psi (276 kPa), and shmvn to be drip 
tight for minutes. before burial. All supply 
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piping shall be covered to a minimum depth 
inches (51 nun) qf nwlcll or soil. Drip feeder 

lines can be orflexible PVC tubing and shall 
be covered to a ll1inimwn depth two inches 
(51 nUll) of mulch or soil. 

(6) Where pressure at the discharge side of the pump 
exceeds 20 psi (138 kPa), a pressure-reducing 
valve able to maintain downstream pressure no 
greater than the maximulI1 operating pressure 
the installed emitters, or other components 
shall he installed dm-vnstream /i"Ol11 the pump and 

any emission device. 

(7) When all irrigation utilizes a pump, alld 
discharges Hialer at a point higher than the pump, 
a bachvaler valve ,)'hail be installed downstrearn 
oj" the pump to prevent back siphonage vvater 
and soil. 

/602.11.3 Di.''I'Posal Field. The provisions of this 
section are not intended 10 prevent the lise of allY 
appropriate Ina/erial, appliance, installation, device, 

or mel hod of construction. an alternate 
design is not available the./ollotving provisions may be 
used as guidance in the design a gray water 
disposalfield: 

(AJ Disposal systems shall be not less than three (3) 
inches (80 mm) ill cross sectional dimension and 
shall be constructed o/,peljorated high-density 
polyethylene pipe, pe/.1ora/ed perforated 
PVC pipe, leaching chambers or other approved 

provided that openings are 
available dL'I'tribution o{ the gray water into 
the trench area. Material, construction, and perfo
ration shall be in compliance vvith the appropriate 
absorption drainage standards and shall be 
approved l~)l the Enforcing 

(B) Filter rna/erial, clean stOlle, or 
similar/iller rnaterial acceptable to the EI?forcing 

varying in size fi'om three-quarter (%) 
inch (19. / l1un) to two and one-ha({ inches 
(64 mm) shall be placed in the trench to the depth 
and grade required by thi.)' section. The pe/.1ormed 
section shall he laid 011 the filter material in an 
approved manner, The pel.10rated section shall 
Ihen be covered with filter material to the 
minimum depth required by this section. Thefilter 
material shall then be covered with untreated 
building paper, straw, or similar porous material 
to prevent closure with earth backfill. No 
earth backfill shall be placed over the filter mate
rial cover until afier inspection and acceptance. 

Exception: l'vlanu/"actured leaching chambers 
shal1 be installed in compliance with the manufac
turer's installation instructions. 

Disposalfields shall be constructed in accordance 
with Table /602. //.3, 

(D) When necessary on sloping ground to prevent 
excessive line slopes, disposal lines shall be 

stepped or installed on the contour lines the 
slope. The lines between each horizontal leaching 
section shall be made with approved water-tight 
joints and installed on natural or U1~filled ground. 

TABLE 1602.11.3 I 
SUBSOIL IRRIGATION FIELD CONSTRUCTION 

DESCRIPTION MINIMUM MAXIMUM' _ .. _-.... _._._ ......•. 

Number of drain lines per valved 
··--,·.-.-·--i-··· -

Length of each perforated line} 
----_ .... _,._ .... _+ 

Bottom width of trench' 

Spacing of lines, center to center} 

Depth of earth cover of lines 

offilter material eover oflines 

iDepth of filter material beneath lines' 

Grade of perforated lines level 
I 

level 
3 inches per 

100 feet I 

For Sl units: I inch 25.4 mm, I fbot = 304,8 111m. I inch per fbot = 
mm/m 

I 
II 

, A1all1ifclctured leaching chambers shall illslalled ill compliance with II 
I/Wml!acturcr's illslallation illS'trucliolls. 

1602.12 Gray "Vater System Color and Marking Infor-I 
maHon. Pressurized gray water distribution systems shall 
be identified as containing nonpotable water in accordance 
with Section 601.2 of this code. ,Marking shall be at inter
vals not to exceed 5 1l1111). Gray water distrilnl
tion upstream of any connection to an irrigation or 
disposaljield or a distribution valve shall be ~villz 

the lvords "CAUTION: NONPOTABLE GRAY WATER. 
DO NOT DRINK". 

1602.13 Special Provisions. 

1602.13.1 Other Collection and Distribution 
Systems. Other collection and distribution systems I 
shal1 be approved as allow'ed by Section 301.2 of this II 
code. I 

1602.13.2 Future Connections. Gray water stub-out 
plumbing Inay be allowed jar fil/ure connection prior 
to the installation of irrigation lines and landscaping. 
Stub-out shall be permanently marked "CAUTION: 
NONPOTABLE GRAY WATER. DO NOT DRINK. " 

1602.14 Testing. Building drains and vents for gray water 
systems shall be tested in accordance with this code. Surge 
tanks shall be filled with water to the overflow line prior to 
and during inspeetion. Seams and joints shall be left 
exposed, and the tank shall remain watertight. A flow test 
shall be performed through the system to the point of gray 
water discharge. Lines and components shall be watertight 
up to the point of the ilTigation perforated and drip lines. 

] 602.15 Maintenance. Gray water systems and compo
nents shall be maintai ned in accordance with Section II 
1601.5. I 
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1603.0 Reserved. 

1604.0 On-Site Treated Nonpotable Gray Water 

I 
Systems. 

1604.1 General. The provisions of this section shall apply 
to the installation, construction, alteration, and rcpair of on

I! site treated nonpotable gray water systems intended to 
supply uses such as water closets, urinals, trap primers for 
floor drains and tloor sinks, abovc and belowground irriga
tion, and othcr uses approved by the Authority Having 
Jurisdiction. 

Other approved Ilonpotable water sources 
swimming pool backwash operations, air conditioner 
condensate. raimvater, cooling tower hlmv-down }vater, 
foundation steam ,\)i,ytem condensate, fluid cooler 
dischurf!,e ~vater, steamer discharge lvater, combina-
tion OV;ll discharge water. industrial process 1vater, and 
fire pwnp test lvater may be permitted to be collected for 

gray 'water systems, as the intended 

11604.2 Plumbing Plan Submission. No permit for an on
I! site treated nonpotable gray water system shall bc issued 

until complete plumbing plans, with data satisfactory to the 
Authority Having Jurisdiction, havc been submitted and 
approved. 

1604.3 System Changes. No changes or connections shall 
II be made to eithcr the on-sitc treated nonpotable gray water 
I system or the potable water within a site containing 
II an on-site treated nonpotablc gray water systcm without 

I approval by the Authority Having Jurisdiction. 

1604.4 Connections to Potable or Reclaimed (Recycled) 

II 
Water Systems. On-site treated nonpotable gray watcr 
systems shall have no unprotected connection to a potable 
water supply or rcclaimed (recycled) water source system. 
Potable or reclaimed (recycled) water is permitted to be 
used as makcup water for a non-pressurized storage tank 
provided the makeup water supply is protected by an air 

II 
gap. reduced-pressure preventer or 
other ph.vsica/ device vvhich back/lmv in accor-
dance \vith this code. 

1604.5 Initial Cross-Connection Test. A cross-connection 
test is required in accordance with Section 1604.12.2. 
Before the building is occupied or the system is activated, 
the installer shall perform the initial cross-connection test 
in the presence of the Authority Having Jurisdiction and 
other authorities having jurisdiction. The test shall be ruled 
successful by the Authority Having Jurisdiction before final 
approval is granted. 

11
1604.6 On-Site Treated Nonpotab1e Gray Water System 
Materials. On-site treated nonpotable gray water supply 
and distribution system materials shall comply with the 
requirements of this code for potable water supply and 
distribution systems, unless othcrwise provided for in this 
section. 

111604.7 On-Site Treated Nonpotable Gray "Vater Devices 
I and Systems. Devices or equipmcnt used to treat on-site 
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treated nonpotable gray water in order to maintain the II 
minimum water quality requirements determined by the 
Authority Having Jurisdiction shall be listed or labeled 
(third-party certified) by a listing agency (accredited 
conformity assessment body) and approved for the intended 
app lication. 

1604.8 On-Site Treated Nonpotable Water System II 
Color and Marking Info.·mation. On-site treated I 
flonpotable gray water systems shall have a colored ba~k- II 
ground and marking information in accordance with 
Section 601.2 of this code. 

1604.9 Valves. except fixture supply control 
valves, shall be equipped with a locking feature. 

1604.10 Design and Installation. The design and installa
tion of on-site treated nonpotable gray water systems shall II 
be in accordance with Section 1604.10.1 through Section I 
1604.10.6. II 

1604.10.1 Listing Terms and InstaHationlnstruc- I 
tions. On-site treated nonpotable gray water systems II 
shall be installed in accordance with the terms of its I 
listing and the manufacture.r's installation ins:ructions. 

1604.10.2 l\linimum "Vater Quality. On-site treated 
nonpotable gray water supplied to toilets or urinals or II 
for other uses in which it is sprayed or exposed shall be 
disinfected. Acceptable disinfection methods shall 
include chlorination. ultraviolet sterilization, ozone, or 
other methods as approved by the Authority Having 
Jurisdiction. The minimum water quality for on-site 
treated nonpotable graJ' water shall meet the 
applicable water quality requirements tor the intended 
applications as determined by the public hcalth 

A. ut.horit. y Having J. uris. diction. In ,.the abse~u:e . local II 
water requirements' for on-slte treated 
nonpolahie gray water, Section 160 1.7 shall app~F. 

1604.10.3 Deactivation and Drainage. The on-site I 
treated nonpotable gray water system and the potable II 
water system within the building shall be provided 
with th c requ ired appurtenances (e. g., valves, 
air/vacuum rclief valves, etc.) to allow for deactivation 
or drainage as required for a cross-connection test in 
accordance with Section 1604.12.2. 

1604.10.4 Near Underground Potable Water Pipe. 
On-sitc treated nonpotablc gray water pipes shall be II 
permitted to be run or 1 aid in the same trench as 
potable water pipes with a 12 inch (305 mm) minimum 
vertical and horizontal separation where both pipe 
materials are approved for use within a build 
Where piping materials do not meet this requirement 
the minimum separation shall be increased to 60 inches 
(1524 mm). The potable water piping shall be installed 
at an elevation above the on-site treated nonpotable 
gray water piping. II 
1604.10.5 Required Filters. A filter permitting the I 
passage of particul~tes no larger ~han 100 microns (100 
).lm) shall be proVided for on-sIte treated nonpotable 
gray water supplied to water closets, urinals, trap II 
primers, and drip ilTigation I 
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J 604.1 0.6 Disinfection. Where the intended use of on
site treated nonpotable gray water requires disil?fec
tion and/or other treatment, on-site treated nonpotable 
gray water shall be disi/~fected as needed to ensure the 
Y'O,;fUIl'on water is obtained at the point 

chlorine is llsed for disinfection or treatment, 
water shall be tested fbr residual chlorine in accor
dance with ASTM D 1253. 

11604.11 Signs. Signs in buildings using on-site treated 

II 
n. onpota.b ... le gray wate.r shall comply with Section 
1604.11.1, Section 1604.] 1.2, and applicable requirements 
of the Cal[fbrnia Building Code. 

I 
II 
I 

II 
I 
II 

I 
II 

I 
II 

II 
I 
II 

1604.11.1 Commercial, Industrial, Institutional, and 
Residential Restroom Signs. A shall be installed 
in restrooms in commercial, industrial, institutional 
occupancies, and shall also be installed in residential 
common use area restrooms using on-site treated 
nonpotable gray water for water closets, urinals, or 
both. Each sign shall contain the following text: 

TO CONSERVE WATER, THIS BUILDING USES 
ON-SITE TREATED NONPOT ABLE ORA Y WATER 
TO FLUSH TOILETS AND URINALS. 

1604.11.2 Equipment Room Signs. Each room 
containing on-site treated gray water equipment shall 
have a posted with the following wording in 1 
inch (25.4 111111) letters: 

CAUTION ON-SlTE TREATED NONPOTABLE 
ORA Y WATER, DO NOT DRINK. DO NOT 
CONNECT TO DRINKING WATER SYSTEM. 
NOTICE: CONTACT BUILDING MANAGE:NIENT 
BEFORE PERFORMING ANY WORK ON THIS 
WATER SYSTEM. 

This sign shall be posted in a location that is 
visible to anyone working on or near on-site treated 
nonpotable gray water equipment. 

1604.12 Inspection and Testing. On-site treated 
nonpotable gray water systems shall be inspected and 
tested in accordance with Section 1604.12.1, and Section 
1604.12.2 and/or as required the Authority Having 
Jurisdiction. 
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1604.12.1 Supply System Inspection and Test. On
site treated nonpotable gray water systems shall be 
inspected and tested in accordance with this code for 
testing of potable water piping. 

1604.12.2 Cross-Connection Inspection and Testing. 
An initial inspection and test shall be performed on 
both the potable and on-site treated nonpotable gray 
water systems. The potable and on-site treated 
nonpotable gray water system shall be isolated from 
each other and independently inspected and tested to 
ensure there is no cross-connection in accordance with 
Section 1604.12.2.1 through Section 1604.12.2.3. 

1604.12.2.1 Visual System Inspection. Prior to 
commencing the cross-connection testing, a dual 
system inspection shall be conducted by the 
Authority Having Jurisdiction and other Authori
ties Having Jurisdiction as follows: 

(1) Pumps and equipment, equipment room signs, 
and exposed piping in equipment room shall 
be checked. 

(2) Valves shall be checked to ensure that valve 
lock seals are still in place and intact. Valve 
control door shall be checked to verify 
that no signs have been removed. 

1604.12.2.2 Cross-Connection Test. The proce
dure for determining cross-connection sha 11 be 
followed by the applicant in the presence of the 
Authority Having Jurisdiction and other Authori
ties Having Jurisdiction to determine whether a 
cross-connection has occurred as follows: 

(1) The potable water system sha11 be activated 
and pressurized. The on-s ite treated 
nonpotable gray water system shall be shut II 
down and completely drained. 

(2) The potable water system shall remain pres
surized for a minimum period of time speci
fied by the Authority Having Jurisdiction 
while the on-site treated nonpotable gray II 
water system is empty. The minimum period 
the on-site treated nonpotable gray water II 
system is to remain depressurized shall be I 
determined on a case-by-case basis, 
into account the size and complexity of the 
potable and on-site treated graJ' water distri-II 
bution systems, but in no case shall that 
period be less than 1 hour. 

(3) Fixtures, potable and on-site treated, shall be 
tested and inspected for flow. Flow from an 
on-site treated gra~v water system outlet indi
cates a cross-connection. No flow from a 
potable water outlet shall indicate that it is 
connected to the on-site treated gra}' water 
system. 

(4) The drain on the on-site treated nonpotable 
gray water shall be checked for flow 
during the test and at the end of the test. 

The potable water system shall then be 
completely drained. 

(6) The on-site treated nonpotable gray water 
system shall then be activated and pressur
ized. 

(7) The on-site treated gray nonpotable water 
system shall remain pressurized for a 
minimum period of time specified by the 
Authority Having Jurisdiction while the 
potable water system is empty. The minimum 
period the potable water system is to remain 
depressurized shal I be determined on a case
by-case basis, but in no case shall that period 
be less than 1 hour. 

(8) Fixtures, potable and on-site treated 
nonpotable, shall be tested and inspected for 
flow. Flow from a potable water system outlet 
indicates a cross-connection. No flow from an 
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II on-site treated gray water outlet will indicate 
that it is connected to the potable water 
system. 

(9) The drain on the potable water system shall be 
checked for flow during the test and at the end 
of the test. 

(10) Where there is no flow detected in the fixtures 
which would indicate a cross-connection, the 
potable water system shall be repressurized. 

1604.12.2.3 Discovery of Cross-Connection. In 
the event that a cross-connection is discovered, the 
fo 1lowing procedure, in the presence of the 
Authority Having Jurisdiction, shall be activated 
immediately: 

II (1) On-site treated nonpotable gray water piping 
I to the build shall be shut down at the 
II source and the on-site treated gray water riser 

shall be drained. 

(2) Potable water piping to the building shall be 
shut down at the meter. 

(3) The cross-connection shall be uncovered and 
disconnected. 

(4) The building shall be retested in accordance 
with procedures listed in Section 1604.12.2.l 
and Section 1604.12.2.2. 

The potable water system shall be chlorinated 
with 50 ppm chlorine for 24 hours. 

(6) The potable water system shall be flushed 
after 24 hours, and a standard bacteriological 
test shall be performed. Where test results are 
acceptable, the potable water system shall be 
permitted to be recharged. 

1604.13 Sizing. On-site treated nonpotable gray water 

I piping shall be sized in accordance with Section 610.0 of 
this code. 
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CALIFORNIA PLUMBING CODE MATRIX ADOPTION TABLE 
CHAPTER 16A - NON-POTABLE WATER REUSE SYSTEMS 

(Matrix Adoption Tables are non-regulatory, intended only as an aid to the user. See Chapter 1 for state agency authority and building application.) 

Adopt Entire Chapter as amended 
(amended sections listed below) 

Adopt those sections that are 
I listed below 
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1 
NON-POTABLE WATER REUSE 

PartH[DWRj 

1613A.O Recycled Water Systems General. 

(A) The provisions of Part II of this chapter shall apply to 
the installation, construction, alteration, and repair of 
recycled water systems intended to supply water 
closets, urinals, trap primers for floor drains, floor 
sinks and other allowed uses. The recycled water 
system shall not have any connections to the 
water system except via an air gap approved 
Authority Jurisdiction or via a temporary 
connection to the potable system for initial testing 
the recycled water system piping. 

(8) No permit for any recycled water shall be 
issued until complete plumbing plans, with appropriate 
data satisfactory to the Authority Jurisdiction, 
have been submitted and approved. No changes or 
connections shall be made to either the recycled water 
system or the potable water system within any site 
containing a water system without approval 
by the Authority Jurisdiction. See Section 
1 620A. Of or further details. 

(C) Before the building is occupied, the installer shall 
perform an initial cross-connection test in the presence 
of the Authority Having Jurisdiction or other authori
ti es hav j ng jurisdiction. The test shall be ruled 
successful before final approval is granted. 

r,J,'lJr'IP/1 water system shall be designed by a person 
"'.- ... a''''.'"' .... or licensed to perform plumbing design 

work. 

1614A.O Definitions. 

Recycled Water. Non-potable water that meets Calffornia 
Department of Public Health statewide uniform criteria fbI' 
disb~fected tertiCll)J recycled water. Recycled water is also 
knoHm as reclaimed water. 

1615A.OPermit. 

It shall be unlawful for any person to construct, install, 
alter, or cause to be constructed, installed, or altered any 
recycled water system within a building or on a premises 
without first obtaining a permit to do such work from the 
Authority Having Jurisdiction. Section 13553 of the Water 
Code spec(fies structures where indoor use of recycled 
water is allowed. These structures include commercial, 
retail and office buildings. auditoriwns, condo
minium projects. schools, hotels, apartments. barracks, 
dormitories, jails, prisons, reformatories, and other struc
tures as determined by the State Departnzent of Public 
Health. 

2013 CALIFORNIA PLUMBING CODE 

1616A.O Drawings and Specifications. 

(A) Drawings and specUications H/ater 
systems shall be in accordance with the requirements 
identified in Chapter I, General Code Provisions, of 
the California Plumbing Code. 

(B) The drawings and specifications shall provide 
dent detail to determine compliance with the require
ments of this and the California Plumbing 
Code. 

1617A.O Pipe Material/Pipe Identification. 

Recycled water pipe shall comply with Sections 1617 A.l 
and 1617A.2. 

1617A.IPipe Materials. Rec~vcled water pipe, valves and 
fittings shall conform to the requirements of Sections 
604.0, and 606.0. 

1617A.2 Color and Information. Recycled water systems 
shall have a purple background with black uppercase 
lettering with the words "CAUTION: RECYCLED 
\VATER, DO NOT DRINK." 

All recycled water pipe shall be permanent(y marked to 
ident{fy that it contains water. This may be aCC01Jl
p/L".'hed by labeling piping using pUiple-coiored (Pantone 
color #512) adhesive Mylar PVC tape along the entire 
length of the pipe or using non-metallic pipe m(,rI1UTa(:TUj~'ea 
with purple to the nwterial. For either »1rtlDl"/1 

the ident(fication shall be installed so the H}f))'r/iTlrr 

above is clearly 

1618A.O Installation. 

(A) The recycled water piping system shall not include any 
hose bibbs. Only quick couplers that ditler from those 
used on the potable ~water .)ystem shall be used on the 

water piping system. 

(B) The recycled water system and the potable water 
system within the building shall be provided with the 
required appurtenances (val ves, air/vacuum relief 
valves, etc,) to allow for as required for cross 
connection test in Section 1620A.O. 

(C) Recycled water pipes laid in the same trench or 
crossing building sewer or drainage piping shall be 
installed in compliance with Sections 609.0 and 720.0 
of this code. water pipes shall be protected 
similar to potable water pipes. 

1619A.O Signs. 

(A) Commercial, Industrial and Institutional Room 
Entrance Signs. All rooms in commercial, industrial, 
and institutional occupancies water for 
water closets and/or urinals shall be identified with 
signs. Each sign shall contain one-half (V2) inch (12,7 

321 



NON-POTABLE WATER REUSE SYSTEMS 

mm) letters of a highly visible color on a contrasting 
background. The location of the shall be such 
that the sign(s) shall bc visible to all users. The signs 
shall contain the following text: 

TO CONSERVE \VATER, 

THIS BUILDING USES RECYCLED 

'VATER TO FLUSH TOILETS AND URINALS. 

(B) Equipment Room Signs. Each room containing recy
cled water equipment shall have a sign posted with tbe 
following wording in one (I) inch (25.4 mm) letters on 
a purple background: 

CAUTION 
RECYCLED 

DO NOT DRINK. 
DO NOT CONNECT TO DRINKING 'VATER 

SYSTEM. 

NOTICE 
CONTACT BUILDING lVIANAGE.MENT 

BEFORE 
PERFORMING ANY WORK ON 

THIS \VATER SYSTEl\I. 

This shall bc posted in a location that is 
visible to anyone working on or near recycled water 
equipment. 

(C) Where tank-type toilets (water are flushcd with 
recycled water, a permanent (such as pla,'I,tic or 
stainless shall be installed inside the temk to 
warn that the lvater lvithin the tank is not a suitable 
emergency water The sign shalf be labeled: 

RECYCLED WATER - DO NOT DRINK 

(D) Valve Access Door Each water valve 
within a wall shall have its access door into thc wall 
equipped with a warning sign approximately six (6) 
inches by six (6) incbes (152 mm x 152 mm) with 
"vording in one-half (12) inch (12.7 mm) letters on a 
purple background. The shape, and format of the 
sign shall be substantially the same as that specified in 
subsection (8) above. The shall be attached 
insidc the access door frame and shall hang in the 
center of the access door frame. This sign requirement 
shall be applicable to any and all access doors, hatches, 
etc., leading to water piping and appurte
nances. 

(E) Valve Seals. The masler recycled wafer shut-off valve 
andlor the recycled ,"vater meter curb cock and each 
valve within a ivaI! shall be sealed after the recycled 
H·!(der sy'i'tem has becn approved and placed into opera
tion. These seals shall be either crimped lead wire seal 
or plastic break away seal which, if broken after 
system approval, shall be deemed conclusive evidence 
that the recycled water system has been accessed. The 
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seals shall be purple, fllllnbered, and contain the words 
"RECYCLED WATER", and shall be supplied by the 
recycled water purveyor, or by other arrangements 
acceptable to the Authority Having Jurisdiction. 

1620A.O Inspection and Testing. 

(A) Re(vcled water piping shall be inspected and tested as 
outlined in this code for testing of potable water 
piping. 

(8) The water system shall be and 
tested in accordance to the follOlving: (a) an initial 
cross-collnection test the initial of the 
recycled water system; (b) an annual visual system 
inspection; (c) ({ cross-connection test as required 
pursllant to Section 603J6(a), Title 22. California 
Code of Regula/iom·;: ({~) a cross-connection test when 
there is Inaterial reason to believe that the 
water andlor recycled water system separation has 
been cOmpr0l11 is ed,' and a cross-connection test 
follmving remediation of a discovered cross-connec
tion. A material reason to believe that the system has 
been compromised may be based on, but is not limited 
la, evidence (aj during a visual impectiol1 
no.'Tfll·'ll£'FI pursuant to Section j 620A. 0, or (b) as a 
reslIlt of an inspection pel/ormedfollovving complaints 

water quality or conditions consistent with a 
compromised system. 

An initial Cross-Connection test and subsequent 
Annual Visual Inspection shall be performed as 

(1) AnnulIl Visual System Inspection. A visual 
system inspection shall be conducted annually by 
the Authority Having Jurisdiction or other authori
ties having jurisdiction. 

(i) M.eter locations of the recycled water and 
potable water lines shall be checked to verify 
that no modifications were made, and that no 
cross-connections are visible, 

(ii) All pumps and equipment, equipment room 
signs, and exposed in the equipment 
room sha11 be checked. 

(iii) All valves shall be checked to ensure that 
valve lock seals are still in place and intact 
All valve control door signs shall be checked 
to verify that no have been removed. 

(il) rr the visual indicates that the recy-
cled water has been modifiedy a 
Cross-Connection Test is required. 

(2) Cross-Connection Test. The applicant shall 
peljorm the Cross-Connection Test as 
pursuant to the first paragraph il1 Section 
1620A.O(B). 

The test shall be conducted in the presence of 
the Authority Having Jurisdiction or other authori
ties having jurisdiction to determine whether a 
cross-connection oecurred. 
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Alternate "'''YU'-''"<tu'" and testing requirenzents 
the Authority Having lurisdic

institutional or industrial 
buildings where shutting lvater is not prac
tical. The rec);'cled J;vater purveyor or other desig
nated appointee may substitute the Authori~}' 

Jurisdiction in the above mentioned 
lI1SDe(;rzcm and tests. 

(i) The potable water system shall be activated 
and pressurized. The recycled water system 
shall be shut down and completely depressur
ized. 

(li) The potable water system shall remain pres
surized lvhile the recycled water system is 
depressurized. The minimum period the rec~v
ded water system is to remain depressurized 
shall be determined on a basis, 
taking into account the size and complexity of 
the potable and recycled water distribution 

(iii) All fixtures, potable and shall be 
tested and inspected for flow. Flow from any 
j'O,'l)/'lori water system outlet shall indicate a 
cross-conneetion. No flow from a potable 
water outlet would indicate that it may be 
eonnected to the water system. 

(iv) The drain on the water system shall 
be checked for flow during the test and at the 
end of the period. 

(v) The potab I c water system shall then be 
completely depres,yurized. 

(vi) The water system shall then be acti-
vated and pressurized. For the initial test, a 

connection to a potable ·water 
will be required to test the recycled 

waler ,system plumbing. At the conclusion of 
the test, the tenlporary connection to the 
potable water supp~y shall be disconnected. 

(vii) The recycled water shall remain pres-
surized while the potable water system is 
depres.)'urized. The minimum period the 
potable water system is to remain depressur
ized shall be determined on a case-by-case 
basis. 

(viii)All potable and shall be 
tested and inspected for tlow. Flow from any 
potable water system outlet shall indicate a 
cross-connection. No tlow from a rec,vcled 
water outlet would indicate that it is 
connected to the potable water system. 

(lx) The drain on the potable water system shall be 
checked for flow during the test and at the end 
of the period. 

(x) If there is no flow detected in any of the 
fixtures that would have indicated a cross
eonnection l the potable water system shall be 
repressurized. 
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(3) Cross-Connection Discovered. In the event that a 
cross-connection is discovered, the following 
procedure shall be activated immediately: 

(i) Recycled water piping to the building shall be 
shut down at the meter, and the 
water riser shall be drained. 

(ii) Potable water piping to the building shall be 
shut down at the meter. 

(iii) The cross-connection shall. be uncovered and 
disconneeted. 

(iv) The building shall be retested following 
procedures I isted in Sections 1620A.0 (B)( 1) 
and (8)(2) above. 

(v) The potable water system shall be chlorinated 
with fifty (50) ppm chlorine for twenty-four 
(24) hours. 

(vi) The potable water system shall be tlushed 
after twenty-four (24) hours, and a standard 
bacteriological test shall be performed. If test 
results are acceptable, the potable water 
system shall be permitted to be recharged. 

Alternate requirements shall be permitted by 
the Authority Having Jurisdiction. 

1621A.O 

Recycled water piping shall be sized as outlined in this code 
for sizing potable water piping. 
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CALIFORNIA PLUMBING CODE - MATRIX ADOPTION TABLE 
CHAPTER 17 - NONPOTABLE RAINWATER CATCHMENT SYSTEMS 

(Matrix Adoption Tables are non-regulatory, intended only as an aid to the user. See Chapter 1 for state agency authority and building application.) 

Adopting Agency 

Entire Chapter 

Entire Chapter as amended 
(amended sections listed below) 

1702.9.5.6(A) 

1702.9.5.6(B) 

1702.9.5.7 

1702.9.5.8 

1702.10 

1702.10.] 

1702.10.2 

1702.11.2 

1702.11.2.3 
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CHAPTER 17 
NONPOTABlE RAINWATER CATCHMENT SYSTEMS 

1701.0 General. 

1701.1 Applicability. The provisions of this chapter shall 
apply to the installation, construction, alteration, and repair 
of nonpotable rainwater catchment systems. In addition, 
applicable provisions in Chapter 16, Sections 1601.0 through 
1601.9./or "Alternate Water Sources jar Nonpotable Appli
cations '.' shall apply to rainwater catchment systelns. 

1702.0 Nonpotable Rainwater Catchment Systems. 
1702.1 General. The installation, construction, alteration, and 
repair of rainwater catchments systems intended to supply 
uses such as water closets, urinals, trap primers for floor 
drains and floor sinks, irrigation, industrial processes, water 
features, cooling tower makeup and other uses shall be 
approved by the Authority Having Jurisdiction. 

1702.2 Plumbing Plan Submission. No permit for a rain
water catchment system shall be issued until complete plumb
ing plans, with data satisfactory to the Authority Having 

> Jurisdiction, have been submitted and approved. 

1702.2.1 Permit. It shall be unlaYljitl.f(Jr a person to con
struct, install, altel; or cause to be constructed, installed, 
or altered, a nonpotable rainwater catchment system in a 
building or on a premise withoutjirst obtaining a permit 
to do such workfrom the Authority Having Jurisdiction. 

Exceptions: 

(I) A permit is not required jar exterior rainwater 
catchment systems usedfor outdoor non-spray irri
gation with a maximum storage capacity of 5000 
gallons (J 8 927 L) 'where the tank is supported 
directly upon grade and the ratio of height to diam
eter or width does not exceed 2 to 1 and it does not 
require eLectrical power or a makeup water supply 
connection. 

(2) !HCD 1 & HCD 2J A permit is not requiredjor exte
rior raimvater catchment systems used jar spray 
irrigation l-vith a maximum storage capacity of360 
gallons (J 363 L). 

1702.3 System Changes. No changes or connections shall be 
made to either the rainwater catchment system or the potable 
water system within a site containing a rainwater catchment 
system requiring a permit without approval by the Authority 
Having Jurisdiction. 

1702.4 Connections to Potable or Reclaimed (Recycled) 
Water Systems. Rainwater catchment systems shall have no 

II unprotected connection to a potable water supply or alternate 
water source system. Potable or reclaimed (recycled) water is 
permitted to be used as makeup water for a rainwater catch
ment system provided the potable or rec1aimed (recycled) water 
supply connection is protected by an air gap or reduced-pres
sure principle backflow preventer in accordance with this code. 

1702.5 Initial Cross-Connection Test. Where a pOliion of a 
rainwater catchment system is installed within a building, a 
cross-connection test is required in accordance with Section 
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1702.11.2. Before the building is occupied or the system is 
activated, the installer shall perform the initial cross-connec
tion test in the presence of the Authority Having Jurisdiction 
and other Authorities Having Jurisdiction. The test shall be 
ruled successful by the Authority Having Jurisdiction before 
final approval is granted. 

1702.6 Sizi.ng. Rainwater catchment system distribution pip
ing for indoor applications shall be sized as outlined in this 
code for sizing potable water piping. The design and size of 
rainwater drains, gutters, conductors, and leaders shall com
ply with Chapter 11 of this code. 

1702.7 Rainwater Catchment System Materials. Raill\·va
ter catchment system materials shall comply with Section 
1702.7.1 through Section 1702.7.3. 

1702.7.1 Water Supply and Distribution Materials. 
Rainwater catchment water supply and distribution mate
rials shall comply with the requirements of this code for 
potable water supply and distribution systems, unless 
otherwise provided for in this section. 

1702.7.2 Rainwater Catchment System Drainage 
Materials. Materials used in rainwater catchment 
drainage systems, including gutters, downspouts, con
ductors, and leaders shall be in accordance with the 
requirements of this code for storm drainage. 

1702.7.3 Storage Tanks. Rainwater storage tanks shall 
comply with Section 1702.9.5. 

1702.8 Rainwater Catchment System Color' and Marking 
Information. Rainwater catchment systems shall have a col
ored background in accordance with Section 601 .2. Rainwa
ter catchment systems shall be marked, in lettering in 
accordance with Section 601.2, with the words: "CAUTION: 
NONPOTABLE RAINWATER WATER, DO NOT DR1NK." 

1702.9 Design and Installation. 
1702.9.1 Outside Hose Bibbs. Outside hose bibbs shall 
be allowed on rainwater piping systems. Hose bibbs sup
plying rainwater shall be marked with the words: "CAU
TION: NONPOTABLE WATER, DO NOT DRINK" and 
Figure 1702.9. 

FIGURE 1702.9 
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1702.9.2 Deactivation and Drainage for Cross-Con
nection Test. The rainwater catchment system and the 
potable water system within the building shall be pro
vided with the required appurtenances valves, air or 
vacuum relief valves, etc.) to allow for deactivation or 
drainage as required for a cross-connection test in accor
dance with Section 1702.J] .2. 

1702.9.3 Collection Surfaces. Railnvater shall be col
lected from sUI/aces, or other manmade, above
ground ilnpervious collection Rainwater 
collectedfinm swiace }vater runoff: vehicular parking 
surlaces or manmade at or belmv grade shall 
comply "lviih the waleI' requirements for on-site 
treated 110npotahle gray wafer in Section 1604. O. 

Exception: Co/lected rainwater or storm 'water used 
exclusivelyfor landscape irrigation. 

1702.9.3.1 Prohibited Discharges. Overflows and 
bleed-off pipes from roof-mounted equipment and 
appliances shall not discharge onto roof surfaces that 
are intended to collect rainwater. 

1702.9.4 1\linimum 'Vater Quality. The minimum 
water quality for harvested rainwater shall meet the 
applicable water quality requirements for the intended 
applications as determined by the Authority Having 
Jurisdiction. In the ahsence o.fwater quality requirements 
for harvested rainwater; Table 1702.9.4 shall 

Exception: IBSCI No treatment is required/or rainwater 
non-spra.v irrigation where the maximum stor

age volume is less than 5000 gallons (18 927 where 
the tank is supported direct()i upon grade and the ratio ol 

to diameter or width does not exceed 2 to I. 

1702.9.4.1 Disinfectiott. Where the initial quality o.l 
fhe collected rain~vater disinfection or other 
treatment or both, the collected milllvater shall be 
treated as necessa;~v to ensure the required }vater 
quality is delivered at the point o.luse. Where chlo

disinfection or treatment, water shall 
be residual chlorine in accordance lvith 
ASTlI4 D 1253. The levels of residual chlorine shall 
not exceed the levels allmvedfor the intended use in 
accordance with the requirements the local 
En/orcing 

1702.9.5 Rainwater Storage Tanks. Rainwater 
tanks shall be constructed and installed in accordance 
witb Section 1702.9.5.1 through Section 1702.9.5.8. 

1702.9.5.1 Construction. Rainwater storage shall 
be constructed of solid, durable materials not sub
ject to excessive corrosion or decay and shall be 
water1:lgtlt. Storage tanks shall be approved by the 
Authority Having Jurisdiction, provided such tanks 
are in accordance with approved applicable stan
dards. 

1702.9.5.2 Location. Rainwater tanks shall 
be permitted to be installed above or below grade. 

1702.9.5.3 Above Grade. Above grade storage 
tanks shall be of an opaque material, approved for 

aboveground use in direct sunlight or shall be 
shielded from direct sunlight. Tanks shall be 
installed in an accessible location to allow for 
inspection and The tank shall be installed 
on a foundation or platform that is constructed to 
accommodate loads in accordance with the building 
code. 

1702.9.5.4 Below Grade. Rainwater storage tanks 
installed below grade shall be structurally designed 
to withstand anticipated earth or other loads. Hold-

tank covers shall be capable of supporting an 
earth load of not less than 300 pounds per square 
foot (lb/ft2) (l465 kg/m2

) where the tank is designed 
for underground installation. Below rainwater 
tanks installed underground shall be provided with 
manholes. Below grade storage tanks, located out
side o.f the shall be provided lvith either a 
manhole not less than 24 inches (610 mm) square or 
a manhole with an inside diameter olnot less than 
24 inches (610 lnm). Service ports in rnanhole cov
ers shall be not less than 8 inches (203 mm) in diam
eter. The manhole opening shall be located not less 
than 4 inches (102 mm) above the surrounding 

The surrounding shall be sloped away 
from the manhole. Underground tanks shall be bal
lasted, anchored, or otherwise to prevent 
the tank from floating out of the ground where 
empty. The combined weight of the tank and hold 
down shall meet or exceed the buoyancy 
force of the tank. 

1702.9.5.5 Drainage and Overflow. Rainwater 
storage tanks shall be provided with a means of 
draining and cleaning. The overflow drain shall not 
be equipped with a shutoff valve. The overflow out
let shall discharge in accordance with this code for 
storm drainage systems. Where discharging to the 
storm drainage system, the overflow drain and tank II 
drain shall be protected from backflow of the storm 
drainage system by a backwater valve or other I 
approved method. Backwater valves shall he 
installed so that access is provided to the HI/l,VV1'VJIT 

service and repair. 

] 702.9.5.5(A) Overflow Outlet Size. The over
flow outlet shall be sized to accommodate the 
flow of the rainwater entering the tank and not 
less than the aggregate cross-sectional area of 
inflow pipes. 

1702.9.5.6 Opening and Access Protection. 

1702.9.5.6(A) Animals and Insects. Rainwa
ter tank openings shall be protected to prevent 
the entrance of insects, birds, or rodents into the 
tank and piping 5ystems. Screens installed on 
vent pipes, inlets, and overflow pipes shall have 
an aperture of flot greater than '116 0/ an inch 
(1.6 mm) and shall be close fitting. 

1702.9.5.6(B) Human Access. A minimum of 
one access opening shall be provided to allmv 
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TABLE 1702.9.4 
MINIMUM TREATMENT AND WATER QUALITY FOR RAINWATER 

APPLICATION MINIMUM TREATMENT MINIMUM WATER QUALITY 

nmJrnlJPd means in con'lplzafU;e 

tower make up water 

inspection and cleaning. Rainwater tank rnan
holes and access openings shall be secured by 
either a lockable device or other approved 
method to prevent unauthorized access. 

1702.9.5.7 Venting. Rainwater tanks shalf be pro
vided with a vent sized in accordance with this code, 
and based on the size of the tank influent pipe. Tank 
vent pipes shall not be connected to the sanitmy 
drainage system vents. 

1702.9.5.8 Marking. Rainwater tanks shall be per
manently marked with the capacity and the lan
guage: "NONPOTABLE RA1NWATER." Where 
openings are provided to allow a person to enter the 

the opening shall be marked with the following 
lan~~ua~:e: "DANGER-CONFINED SPACE.~1 

1702.9.6 Pumps. Pumps serving rainwater catchment 
systems shall be listed. Pumps supplying water to water 
closets, urinals, and trap primers shall be capable of 
delivering not less than 15 pounds-force per square inch 
(psi) (103 kPa) residual at the highest and most 
remote outlet served. the water pressure in the 
rainwater supply system within the building exceeds 80 
psi (552 kPa), a pressure reducing valve reducing the 
pressure to 80 psi (552 kPa) or less to water outlets in the 
building shall be installed in accordance with this code. 
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NIA 

Section 
N/A 

N/A 

1702.9.7 Roof Drains. Primary and secondary 
drains, conductors, leaders, and shall be designed 
and installed in accordance with this code. 

1702.9.8 Water Quality Devices and Equipment. 
Devices and equipment used to treat rainwater to main
tain the minimum water quality requirements determined 
by the Authority Having Jurisdiction shall be listed or 
labeled (third-party certified) by a listing agency (accred
ited conformity assessment body) and approved for the 
intended application. 

1702.9.9 Freeze Protection. Tanks and piping installed 
in locations subject to shall be provided with an 
approved means of freeze protection. 

1702.9.10 Debris Removal. The rainwater catchment 
conveyance system shall be equipped with a debris 
excluder or other approved means to prevent the accu
mulation of leaves, needles, other debris and sediment 
from entering the storage tank. Devices or methods used 
to remove debris or sediment shall be accessible and 
sized and installed in accordance with manufacturer's 
installation instructions. 

1702.9.11 Required Filters. A filter permitting the pas
sage of particulates not larger than 100 microns ( 1 00 ~m) 
shall be provided for rainwater supplied to water closets, 
urinals, trap primers, and drip iiTigation systems. II 
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1702.9.12 Roof Gutters. Gutters shall maintain a mini
mum slope and be sized in accordance with Section 1106.3. 

1702.10 Signs. Signs in buildings using rainwater water shall 
be in accordance with Section 1702.10.1, Section 1702.10.2, 
and applicable requirements- oj'tlle California Building Code. 

1702.10.1 Commercial, Industria], Institutional, and 
Re,fI,-idential Restroom Signs. A sign shall be installed in 
restrooms in commercial, industrial, and institutional 
occupancies. and shall also be installed ill residential 
common use area restrooms using nonpotable rainwater 
for water closets, urinals, or both. Each sign shall contain 
the following text: 

TO CONSERVE WATER, TI-I1S BUILDING USES 
RAINWATER TO FLUSH TOILETS AND URINALS. 

1702.10.2 Equipment Room Signs. Each equipment 
room containing nonpotable rainwater equipment shall 
have a sign posted with the following wording in I inch 
(25.4 mm) letters: 

CAUTION NONPOTABLE WATER, DO NOT DRINK. 
DO NOT CONNECT TO DRINKING WATER SYS
TEM. NOTICE: CONTACT BUILDING MANAGE
MENT BEFORE PERFORMING ANY WORK ON 
THIS WATER SYSTEM. 

This sign shall be posted in a location that is visible 
to anyone working on or near rainwater water equipment. 

1702.11 Inspection and Testing. Rainwater catchment sys
tems shall be inspected and tested in accordance with Section 
1702.11.1 and Section 1702.11.2. 
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1702.11.1 Supply System Inspection and Test. Rain
water catchment systems shall be inspected and tested in 
accordance with the applicable provisions of this code 
for testing of potable water and storm drainage systems. 

1702.11.2 Cross-Connection Inspection and Testing. 
An initial inspection and test in accordance with Section 
1702.5 shall be performed on both the potable and rain
water catchment water systems. The potable and rain
water catchment water systems shall be isolated from 
each other and independently inspected and tested to 
ensure there is no cross-connection in accordance with 
Section 1702.11.2.1 through Section 1702.11.2.3. 

1702.] 1.2.1 Visual System Inspection. Prior to 
commencing the cross-connection testing, a dual 
system inspection shall be conducted by the Author
ity Having Jurisdiction and other authorities having 
jurisdiction as follows: 

(I) Pumps, equipment, equipment room signs, and 
exposed piping in an equipment room shall be 
checked. 

1702.11.2.2 Cross-Connection Test. The procedure 
for determining cross-connection shall be followed 
by the applicant in the presence of the Authority 
Having Jurisdiction and other authorities having 
jurisdiction to determine whether a cross-connection 
has occurred as follows: 

(1) The potable water system shall be activated and 
pressurized. The rainwater catchment water sys
tem shall be shut down and completely drained. 

(2) The potable water system shall remain pressur
ized for a minimum period of time specified by 
the Authority Having Jurisdiction while the 
rainwater catchment water system is empty. The 
minimum period the rainwater catchment water 
system is to remain depressurized shall be 
detelmined on a case-by-case basis, taking into 
account the size and complexity of the potable 
and rainwater catchment water distribution sys
tems, but in no case shall that period be less 
than 1 hour. 

(3) Fixtures, potable and rainwater, shall be tested 
and inspected for flow. Flow from a rainwater 
catchment water system outlet shall indicate a 
cross-connection. No flow from a potable water 
outlet shall indicate that it is connected to the 
rainwater water system. 

(4) The drain on the rainwater catchment water sys
tem shall be checked for flow during the test 
and at the end of the period. 

(5) The potable water system shall then be com
pletely drained. 

(6) The rainwater catchment water system shall 
then be activated and pressurized. 

(7) The rainwater catchment water system shall 
remain pressurized for a minimum period of 
time specified by the Authority Having Juris
diction while the potable water system is empty. 
The minimum period the potable water system 
is to remain depressurized shall be determined 
on a case-by-case basis, but in no case shall that 
period be less than I hour. 

(8) Fixtures, potable and rainwater catchment, shall 
be tested and inspected for flow. Flow from a 
potable water system outlet shall indicate a 
cross-connection. No flow from a rainwater 
catchment water outlet shall indicate that it is 
connected to the potable water system. 

(9) The drain on the potable water system shall be 
checked for flow during the test and at the end 
of the period. 

(10) Where there is no flow detected in the fixtures 
which would indicate a cross-connection, the 
potable water system shall be repressurized. 

1702.11.2.3 Discovery of Cross-Connection. [n the 
event that a cross-connection is discovered, the fo]
lowing procedure, in the presence of the Authority 
Having Jurisdiction, shall be activated immediately: 

(1) Rainwater catchment water piping to the build-
ing shall be shut down at the supply source(~), 
and the rainwater water riser shall be drained. 
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(2) Potable water piping to the building shall be 
shut down at the meter. 

(3) The cross-connection shall be uneovered and 
disconnected. 

(4) The building shall be retested following proce
dures listed in Section 1702.11.2.1 and Section 
1702.11.2.2. 

(5) The potable water system shall be chlorinated 
with 50 ppm chlorine for 24 hours. 

(6) The potable water system shall be flushed after 
24 hours, and a standard bacteriological test 
shall be performed. Where test results are 
acceptable, the potable water system shall be 
permitted to be recharged. 
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The appendices are intended to supplement the provisions of the installation requirements of this code. The 
definitions in Chapter 2 are also applicable to the appendices. 
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CALIFORNIA PLUMBING CODE - MATRIX ADOPTION TABLE 
APPENDIX A - RECOMMENDED RULES FOR SIZING THE WATER SUPPLY SYSTEM 

(Matrix Adoption Tables are non-regulatory, intended only as an aid to the user. See Chapter 1 for state agency authority and building application.) 

Entire Chapter 
.......................... --... -.+.-~ .. + ..... 

Adopt Entire Chapter as amended 
(amended sections listed below) 

Adopt only those sections that are 
listed below 
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APPENDIX 
RECOMIVIENDED RULES FOR SIZING THE WATER SUPPLY SYSTEM 

Because of the variable conditions encountered, it is 
impractical to lay down definite detailed rules of procedure 
for determining the sizes of water supply pipes in an 
appendix, which shall necessarily be limited in length. For 
a more adequate understanding of the problems involved, 
refer to Water-Distributing Systems for Buildings, Report 
BMS 79 of the National Bureau of Standards; and 
Plumbing Manual, Report BMS 66, also pub lished by the 
National Bureau of Standards. 

The following is a suggested order of procedure for 
sizing the water supply system. 

A 1.0 Preliminary Information. 

A 1 J Daily Service Pressure. Obtain the necessary infor
mation regarding the minimum daily service pressure in the 
area where the building is to be located. 

A 1.2 Water Meter. Where the building supply is to be 
metered, obtain information regarding friction loss relative 
to the rate of flow for meters in the range of sizes likely to 
be used. Friction-loss data is capable of being obtained 
from most manufacturers of water meters. Friction losses 
for disk-type meters shall be permitted to be obtained from 
Chart A 1.2. 

A 1.3 Local Information. Obtain available local informa
tion regarding the use of different kinds of pipe with 
respect both to durability and to decrease in capacity with 
length of service in the particular water supply. 

A 2.0 Demand Load. 

A 2.1 Supply Demand. Estimate the supply demand for 
the building main, the principal branches and risers of the 
system by totaling the fixture units on each, Table A 2.1, 
and then by reading the conesponding ordinate from Chart 
A 2.l or Chart A 2.1 (1), whichever is applicable. 

A 2.2 Continuous Supp]y Demand. Estimate continuous 
supply demands in gallons per minute (gpm) (Lis) for lawn 
sprinklers, air conditioners, etc., and add the sum to the 
total demand for fixtures. The result is the estimated supply 
demand of the building supply. 

A 3.0 Permissible Friction Loss. 

A 3.1 Residual Pressure. Decide what is the desirable 
minimum residual pressure that shall be maintained at the 
highest fixture in the supply system. Where the highest 
group of fixtures contains flushometer valves, the residual 

CHART A 1.2 

FRICTION LOSSES FOR DISK-TYPE WATER METERS 
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pressure for the group shall be not less than 15 pounds
force per square inch (psi) (103 kPa). For flush tank sup
plies, the available residual pressure shall be not less than 8 
psi (55 kPa). 

A 3.2 Elevation. Determine the elevation of the highest 
fixture or group of fixtures above the water (street) main. 
MUltiply this difference in elevation by 0.43. The result is 
the loss in static pressure in psi (kPa). 

A 3.3 Available Pressure. Subtract the sum of loss in static 
pressure and the residual pressure to be maintained at the 
highest fixture from the average minimum daily service 
pressure. The result will be the pressure available for fric
tion loss in the supply pipes, where no water meter is used. 
Where a meter is to be installed, the friction loss in the 
meter for the estimated maximum demand should also be 
subtracted from the service pressure to determine the pres
sure loss available for friction loss in the supply pipes. 

A 3.4 Developed Length. Determine the developed length 
of pipe from the water (street) main to the highest fixture. 
Where close estimates are desired, compute with the aid of 
Table A 3.4, the equivalent length of pipe for fittings in the 
line from the water (street) main to the highest fixture and 
add the sum to the developed length. The pressure available 
for friction loss in psi (kPa), divided by the developed 
lengths of pipe from the water (street) main to the highest 
fixture, times J 00, will be the average permissible friction 
loss per 100 feet (30 480 111m) length of pipe. 

A 4.0 Size of Building Supply. 

A 4.1 Diameter. Knowing the permissible friction loss per 
100 feet (30 480 mm) of pipe and the total demand, the 
diameter of the building supply pipe shall be permitted to 
be obtained from Chart A 4.1, Chart A 4.1 (1), Chart A 
4.1 (2), or Chart A 4.1 (3), whichever is applicable. The 
diameter of pipe on or next above the coordinate point cor
responding to the estimated total demand and the pennissi
ble friction loss will be the size needed up to the first 
branch from the building supply pipe. 

A 4.2 Copper and Brass Piping. Where copper tubing or 
brass pipe is to be used for the supply piping and where the 
character of the water is such that slight changes in the 
hydraulic characteristics are expected, Chart A 4.1 shall be 
permitted to be used. 

A 4.3 Hard Water. Chart A 4.1 (1) shall be used for ferrous 
pipe with the most favorable water supply in regards to cor
rosion and caking. Where the water is hard or corrosive, 
Chart A 4.1 (2) or Chart A 4.1 (3) will be applicable. For 
extremely hard water, it will be advisable to make addition
al allowances for the reduction of capacity of hot-water 
lines in service. 

A 5.0 Size of Principal Branches and Risers. 

A 5.1 Size. The required size of branches and risers shall be 
permitted to be obtained in the same manner as the building 
supply, by obtaining the demand load on each branch or 
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riser and using the permissible friction loss computed in 
Section A 3.0. 

A 5.2 Branches. Fixture branches to the building supply, 
where they are sized for the same permissible friction loss 
per 100 feet (30 480 mm) of pipe as the branches and risers 
to the highest level in the building, are capable of providing 
inadequate water supply to the upper floor of a building. 
This shall be controlled by one or more of the following: I 
(1) Selecting the sizes of pipe for the different branches so 

that the total friction loss in each lower branch is 
approximately equal to the total loss in the riser, 
including both friction loss and loss in static pressure. 

(2) Throttling each such branch by means of a valve until 
the preceding balance is obtained. 

(3) Increasing the size of the building supply and risers 
above the minimum required to meet the maximum 
permissible friction loss. 

A 5.3 Water Closets. The size of branches and mains 
serving flushometer tanks shall be consistent with sizing 
procedures for flush tank water closets. 

A 6.0 General. 

A 6.1 Velocities. Velocities shall not exceed 10 feet per 
second (ft/s) (3 m/s) or the maximum values given in the 
appropriate Installation Standard, except as otherwise 
approved by the Authority Having Jurisdiction. 

A 6.2 Pressure-Reducing Va]ves. Where a pressure-reduc
ing valve is used in the building supply, the developed 
length of supply piping and the permissible friction loss 
shall be computed from the building side of the valve. 

A 6.3 Fittings. The allowances in Table A 3.4 for fittings 
are based on non-recessed threaded fittings. For recessed 
threaded fittings and streamlined soldered fittings, one-half 
of the allowances given in the table will be ample. 
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TABLE A 2.1 
WATER SUPPLY FIXTURE UNITS (WSFU) AND MINIMUM FIXTURE BRANCH PIPE SIZES3 

APPLIANCES, APPURTENANCES, OR FIXTURES2 

:'/4 inch Bathtub Fill Valve 

Sinks 

Bar 

Fountain or Water Cooler 

Clinic Faucet 
~.- .. -~.- - .. ~"".~" ... "." ... 

Clinic Flushometer Valve with or without faucet 

Kitchen, domestic 
.-".-~ .... - .. '."'" 

each set of faucets 

Urinal, l.0 GPF Flushometer Valve 

than 1.0 GPF Flushometer Valve 

MINIMUM FIXTURE 

BRANCH PIPE 

SIZE1,4 

112 

PRIVATE 

4.0 

10.0 

1.0 

4.0 

1.5 

0.5 

2.5 

1.0 

1.0 

1.0 

12.0 

l.0 

1.5 

1.5 

1.5 

2.0 

3.0 

4.0 
.. ~,~ ... -........... . ............ ---------~ ...... " .. "" ....... --.-~---.--~-.--.. -·······--~-··----l·························· 

Tank 

Water Closet, 1.6 GPF Flushometer Tank 
.... -----............•.. 

Water Closet, 1.6 GPF Flushometer Valve 
.................. ~.~ .. --.---~~-................ ----.. -------~ .. i 

For SI units: 1 inch = 25 mm 

Notes: 

Tank 

1 Size of the cold branch pipe, or both the hot and cold branch pipes. 

2.0 

2.5 

2.5 

5.0 

PUBLIC 

4.0 

1.0 

1.5 

0.5 

2.5 

3.0 

8.0 

1.5 

1.5 

3.0 

2.0 

2.0 

4.0 

5.0 

2.0 

4.0 

2.5 

2.5 

5.0 

APPENDIX A 

ASSEMBLy6 

0.75 

1.0 

3.5 

3.5 

8.0 

7.0 

10.0 

Appliances, appurtenances, or fixtures not included in this table shall be permitted to be sized by reference to fixtures having a similar now rate and fre

quency of use. 

The listed fixture unit values represent their total load on the cold water building supply. The separate cold water and hot water fixture unit value for fix

tures having both cold and hot water connections shall be pennitted to each be taken as three-quarters of the listed total value of the fixture. 

4 The listed minimum supply branch pipe sizes for individual fixtures are the nominal (LD.) pipe size. 

For fixtures or supply connections likely to impose continuous flow demands, determine the required flow in gallons per minute (gplll) (Lis) and add it 
separately to the demand in gpm (Us) for the distribution system or portions thereof. 

(j Assembly [Public Use (see Table 422.1)]. 

Reduced fixture unit loading for additional hose bibbs is to be used where sizing total building demand and for pipe sizing where more than one hose 

bibb supplied by segment of water distribution pipe. The fixture branch to each hose bibb shall be sized on the basis of2.5 fixture units. 
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TABLE A 3.4 
ALLOWANCE IN EQUIVALENT LENGTH OF PIPE FOR FRICTION LOSS IN VALVES AND THREADED FITTINGS* 

EQUIVALENT LENGTH OF PIPE FOR VARIOUS FITTINGS 

DIAMETER 900 STANDARD 45 0 STANDARD 900 STANDARD 
COUPLING OR 

OF FITTING ELBOW ELBOW TEE 
STRAIGHT RUN GATE VALVE GLOBE VALVE ANGLE VALVE 

(inches) (feet) (feet) (feet) 
OFTEE (feet) (feet) (feet) 

(feet) 

1.0 1.5 0.3 0.2 4 

Y2 2.0 0.6 0.4 8 

314 2.5 1.5 0.8 0.5 [2 

3.0 1.8 5.0 0.9 0.6 [5 

114 4.0 2.4 6.0 1.2 0.8 35 18 

11/2 5.0 3.0 7.0 1.5 1.0 45 22 

2 7.0 4.0 10.0 2.0 1.3 55 28 

2Y2 8.0 5.0 12.0 2.5 1.6 65 34 

3 10.0 6.0 15.0 3.0 2.0 80 40 

4 14.0 8.0 21.0 4.0 2.7 125 55 

5 17.0 10.0 25.0 5.0 3.3 140 70 

6 20.0 12.0 30.0 6.0 4.0 165 80 

For SI units: I inch 25 mm, 1 foot = 304.8 111m, I degree 

Allowances are based on nonrecessed threaded fittings. Use one-half the allmvances for recessed threaded fittings or streamlined solder filtings. 
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0.1 

Copper Tubing 
Smooth Pipe 

Type M 
Type L 
Type K 

CHART A4.1 

80 100 

FRICTION LOSS IN HEAD (pounds~force per square inch) PER 100-FOOT LENGTH 

For SI units: 1 inch 25 mm, I gallon per minute 0.06 
I toot per second 0.3048 m/s 

1 pound-force per square inch 6.8947 kPa, 1 foot 304.8 mm, 
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0.1 

Fairly 
Smooth 

CHART A 4.1(1) 

FRICTION LOSS IN HEAD (pounds-force per square inch) PER 100-FOOT LENGTH 

For Siunits: J inch = 25 mm, 1 gallon per minute = 0.06 Lis. 1 pound-force per square inch = 6.8947 kPa, 1 foot 304.8111111, 
I foot per second = 0.3048 m/s 
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CHART A 4.1 (2) 

0.1 

Fairly 
Rough 

FRICTION LOSS IN HEAD (pounds-force per square inch) PER 100-FOOT LENGTH 

For SI units: I inch = 25 mm, I gallon per minute = 0.06 
I foot per second = 0.3048 m/s 

I pound-force per square inch 6.8947 kPa, 1 foot 304.8 mm, 
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Rough 

0.1 0.2 100 

FRICTION LOSS IN HEAD (pounds-force per square inch) PER 100-FOOT LENGTH 

For SI units: 1 inch 25 mm, I gallon per minute = 0.06 
1 foot per second = 0.3048 m/s 
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A 7.0 Sizing. 

A 7.1 Example. Assume an office building of four stories 
and basement; pressure on the building side of the pressure
reducing valve of 55 psi (379 kPa) (after an allowance for 
reduced pressure falloff at peak demand); an elevation of 
highest fixture above the pressure-reducing valve of 45 feet 
(13 716 mm); a developed length of pipe from the pressure
reducing valve to the most distant fixture of 200 feet (60 
960 mm); and fixtures to be installed with flush valves for 
water cl.osets and stall urinals as follows: 

Where the pipe material and water supply are such that 
Chart A 4.1 (1) applies, the required diameter of the build
ing supply is inches (90 111m) and the required diameter 
of the branch to the hot-water heater is 1 i;2 inches (40 mm). 

The sizes of the various branches and risers shall be 
permitted to be determined in the same manner as the size 
of the building supply or the branch to the hot-water 
system, by estimating the demand for the riser or branch 
from Chart A 2.l or Chart A 2.1 (1) and applying the total 
demand estimate from the branch, riser, or section thereof 
to the appropriate flowchart. 

A 7.1 EXAMPLE 

FIXTURE UNITS AND ESTIMATED DEMANDS 
~~T~-~~--~-~~~~--~--~-~--~ 

BUILDING SUPPLY DEMAND BRANCH TO HOT WATER SYSTEM 

KIND OF FIXTURES 
FIXTURE UNIT TOTAL 

DEMAND UNITS 

8.0 ]040 

4.0 120 

2.0 

l.0 

FIXTURE UNIT 
DEMAND 

CALCULATION 

3.0 27 27 x 3 x }4 = 61 

1365 252 154 

For SI units: I gallon per minute 0.06 Lis, 1 pound-force per square foot = 6.8947 kPa 

Allowing for 15 psi (103 kPa) at the highest fixture under the maximum demand of 252 gallons per minute (15.88 
for friction loss is found the following: 

55 [15 + (45 x 0.43)] 20.65 psi (142.38 kPa) 

The allowable friction loss per 100 feet (30 480 mIll) of pipe is therefore: 

100 x 20.65 -7- 200 10.32 psi (71.15 kPa) 

DEMAND 
(gallons per minute) 

~- ~ ---~ ---~~.--~--- ~ ----~---~---~~--~-~~ ~~ 

the pressure available 
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CALIFORNIA PLUMBING CODE - MATRIX ADOPTION TABLE 
APPENDIX B - EXPLANATORY NOTES ON COMBINATION WASTE AND VENT SYSTEMS 

(Matrix Adoption Tables are non-regulatory, intended only as an aid to the user. See Chapter 1 for state agency authority and building application.) 

Adopting Agency 

Adopt Entire Chapter as amended 
sections listed below) 

:._._._._. -.--- ..... ~~.-.- ...... - .~.-- .. -.. -

Adopt only those sections that are 
listed below 

Chapter/Section 
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NOTES ON CONIBINATION WASTE AND VENT 
(See Section 910.0 for specific lirnitations) 

B 1.0 General Requirements. Combination waste and 
vent systems, as outlined in Section 910.0 of this code, 
cover the horizontal wet venting of a series of traps by 
means of a common waste and vent pipe. Pipe sizes not less 
than two pipe sizes larger than those required for a 
conventional system are designed to maintain a wetted 
perimeter or flow line low enough in the waste pipe to 
allow adequate air movement in the upper portion, thus 
balancing the system. lavatories, and other fixtures 
that rough in above the floor, shall not be permitted on a 
combination waste and vent system, which, at best, is 
merely an expedient designed to be used in locations where 
it would be structurally impractical to provide in 
the conventional manner. 

Combination waste and vent systems are intended 
primarily for extensive floor or shower drain installations 
where separate venting is not practical, for floor sinks in 
markets, demonstration or work tables in school buildings, 
or for similar applications where the fixtures are not 
adjacent to walls or partitions. Due to its oversize 
characteristics, such a waste system is not self-scouring 
and, consequently, care shall be exercised as to the type of 
fixtures connected thereto and to the location of cleanouts. 
In view of its grease-producing potential, restaurant kitchen 
equipment shall not be connected to a combination waste 
and vent 

B 2.0 Caution. Caution shall be exercised to exclude 
appurtenances delivering large quantities or surges of water 
(such as pumps, sand interceptors, from combination 
waste and vent in order that adequate venting wi)] 
be maintained. Small fixtures with a waste-producing 
potential of less than gallons per minute (gpm) (0.47 
Lis) shall be permitted to be safely a loading value 
of one unit. Long runs shall be laid at the minimum 
permissible slope in order to keep tailpieces as short as 
possible. Tailpieces shall not exceed 2 feet (610 mm) in 
length, which shall necessitate slopes up to 45 degrees 
(0.79 rad) definition of horizontal pipe) on some 
branches. 

B 3.0 Pneumatics. It is essential that the pneumatics of 
such a system be properly engineered, as the air pressure 
within the line shall at all times balance that of outside 
atmosphere in order to prevent either trap seal loss or air 
locking between traps. Long mains shall be provided with 
additional relief vents located at intervals not exceeding 
100 feet (30 480 mm). Each such relief vent shall equal not 
less than one-half of the inside cross-sectional area of the 
drain pipe served. 
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B 4.0 Sizes. Trap sizes are required to be equivalent 
to the branches they serve (two pipe sizes than 
nonnal), and tailpieces between fixtures or floor drains and 
such traps shall be reduced to normal size. 

B 5.0 Layout Drawings. Duplicate layout drawings of 
each such proposed piping system shall be presented to the 
Authority Having Jurisdiction and approval obtained before 
an installation is made. Complicated layouts shall be 
checked by qualified personnel. 

B 5.1 Example of A floor drain normally requires a 
2 inch (50 mm) trap and waste. On a combination waste 
and vent system, both trap and waste shall be increased two 
pipe sizes (through 2~1 inches and 3 inches) mm and 80 
mm), which would make the trap 3 inches (80 mm). Pipe 
sizes for this purpose are 2 inches, inches, 3 
inches, inches, 4 inches, 4V2 inches, 5 inches, 6 inches, 
etc. (50 mm, 65 mm, 80 mm, 90 mm, 100 mm, 115 mm, 
125 mm, 150 mm, etc.). The tailpiece between the floor 
drain and its trap shall be 2 inches (50 mm) (or normal 
to ensure that the amount of wastewater entering the trap 
partial1y fills the waste branch. A 3 inch (80 mm) floor 
drain would thus require a 4 inch (100 mm) trap, and a 4 
inch (100 mm) floor drain would require a 5 inch (125 mm) 
trap for the reasons previously stated. I 

WHERE IN DOUBT, CHECK WITH '{OUR LOCAL 
Authority Having Jurisdiction. 
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CALIFORNIA PLUMBING CODE - MATRIX ADOPTION TABLE 

APPENDIX C - ALTERNATE PLUMBING SYSTEMS 
(Matrix Adoption Tables are non-regulatory, intended only as an aid to the user. See Chapter 1 for state agency authority and building application.) 

Adopting Agency 

Adopt Entire Chapter 

Adopt Entire Chapter as amended 
(amended sections listed below) 

Adopt only those sections that are 
listed below 
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ALTERNATE 

e 1.0 General. 

e 1.1 Applicability. The intent of this appendix is to 
provide clarification of procedures for the design and 
approval of engineered plumbing systems, alternate materi
als, and equipment not specifically covered in other parts of 
the code. 

e 1.2 Provisions. The provisions of this appendix apply to 
the design, installation, and inspection of an engineered 
plumbing system, alternate material, and equipment 

e 1.3 Authority Having Jurisdiction. The Authority 
Having Jurisdiction has the right to require descriptive 
details of an engineered plumbing system, alternate materiaL 
or equipment including pel1inent technical data to be filed. 

C 1.4 Standards and Specifications. Components, materi
als, and equipment shall comply with standards and specifi
cations listed in Table 1401.1 of this code and other nation
al consensus standards applicable to plumbing systems and 
materials. 

e 1.5 Alternate Materials and Equipment. Where such 
standards and specifications are not available, altemate mate
rials and equipment shall be approved in accordance with the 
provisions of Section 301.2 of this code. 

e 2.0 Engineered Plumbing Systems. 

Ie 2.1 Detinition. For the purposes of this code, this defini
tion shall apply to this appendix: 

Engineered Plumbing System. A system designed for a 
specific building project with drawings and specifications 
indicating plumbing materials to be installed, all as pre
pared by a person registered or licensed to perform plumb
ing design work. 

e 2.2 Inspection and Installation. In other than one- and 
two-family dwellings, the designer of the system is to 
provide periodic inspection of the installation on a schedule 

I approved by the Authority Having Jurisdiction. Plior to the 
final approval, the designer shall verify to the Authority 
Having Jurisdiction that the installation is in accordance with 
the approved plans, specifications, and data and such amend
ments thereto. The designer shall certify to the Authority 
Having Jurisdiction that the installation is in accordance with 
the applicable engineered design criteria. 

C 2.3 Owner Information. The of the system 
shall provide the building owner with information concern
ing the system, considerations applicable for subsequent 
modifications to the system, and maintenance requirements 
as applicable. 

e 3.0 Water Heat Exchangers. 

e 3.1 Protection from Contamination. Heat exchangers 
used for heat transfer, heat recovery, or solar heating shall 
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protect the potable water system from being contaminated 
by the heat-transfer medium. 

e 3.2 Single-WaH Heat Exchangers. Single-wall heat 
exchangers shall comply with the following requirements: I 
(1) The heat-transfer medium is either potable water or 

contains essentially nontoxic transfer fluids having a 
toxicity rating or class of 1 Section 207.0). 

(2) The pressure of the heat-transfer medium is maintained 
at less than the normal minimum operating pressure of 
the potable water system. 

Exception: Steam in accordance with Section C 3.2( 1) 
above. 

(3) The equipment is permanently labeled to indicate that 
only additives recognized as safe by the FDA shall be 
used in the heat-transfer medium. 

e 3.3 Alternate Designs. Other hcat exchanger designs 
shall be permitted where approved by the Authority Having 
Jurisdiction. 

e 4.0 Fixture Unit Values for Private or Private Use 
Bathroom Groups. 

C 4.1 Fixtures. Table C 4.1 and Table C 4.1 (1) retlect the 
fixture unit loads for the fixtures in bathrooms as groups, 
rather than as individual fixtures. Such fixtures include 
water closets, lavatories, and bathtubs or showers. The 
tables reflect diversity in the use of fixtures within a bath
room and between mUltiple bathrooms. 

C 4.2 Water Supply Fixture Unit Values. The listed 
water supply fixture unit values in Table C 4. J reflect the 
load of entire bathroom groups on the cold water building I 
supply. Individual hot and cold water branch piping to the 
fixtures shall be permitted to be sized in accordancc with 
Chapter 6 and Appendix A. 

e 4.3 Drainage Fixture Unit Values. The listed drainage 
fixture unit values in Table C 4.1 (1) retlect the load of 
entire bathroom groups on the sanitary drainage system. 
Where fixtures within bathrooms connect to different 
branches of the drainage system, the fixture unit values for 
the individual fixtures shall be used, as listed in Table 
702.1 of this code. 

e 5.0 Drainage System Sizing. 

C 5.1 Definition. For the purposes of this code, this defini
tion shall apply to this appendix: 

Branch Interval. A length of soil or waste stack corre
sponding in general to a story height, but in no case less 
than 8 feet (2438 mm), within which the horizontal braneh
es from one floor or story of the building are connected to 
the stack. 
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TABLE C 4.1 
WATER SUPPLY FIXTURE UNITS (WSFU) FOR BATHROOM GROUPS1, 2 

Bathroom 

Half-Bath or Powder Room 

I Bathroom 

) 1/2 Bathrooms 

2 Bathrooms 

21/2 Bathrooms 

Each Additional Bath 

Each Additional Bathro0111 Group ____ ........ __ .. _. 

Water Closets 

PRIVATE USE 

BATHROOM GROUP 

COLD 

9.0 4.5 

0.5 

1.0 

SERVING 3 OR MORE 

Bathroom Grol~PS Having lip to 1.6 GPF Pressurc-Tank_ .. W._.~a_t~e.I_·~. C ..... l"o, ... s ... e ... t,.s ...... _ ..... ______________ ........... . 

Half-Bath or Powder Room 

I Bathroom Group 

) Bathrooms 

2 Bathrooms 

BathrooJ11s 

3 Bathrooms 

Each Additional 1/2 Bath 

Each Additional Bathroom 

!. __ .. __ ..... _B .. _.a._throol11 Group (1.6 9 PF Flushomcter 

Kitchen Group (Sink and 

____ '._. ___ ._ .. '. _--______ and Clothes Washer) 
Notes: 

2.5 0.5 

3.5 1.8 

3.5 

3.6 

9.0 4.5 

0.5 0.1 

1.0 0.5 

6.0 2.5 

2.0 2.0 

5.0 5.0 

J A bathroom group, for the purposes or this table, consists of one water closet up to two lavatories, and either one bathtub or one shower. 

A half-bath or powder room, for the purposes of this table, consists of one water closet and one lavatory. 

Multi-unit dwellings with individual water heaters the same WSFU as for individual dwellings. 

C 5.2 Drainage Fixture Units. Drainage fixture unit 
values shall be sized in accordance with Table 702.1 and 
Section 702.0. 

C 5.3 Size of Building Drain and Building Sewer. The 
maximum number of drainage fixture units allowed on the 
building drain or building sewer of a given size shall be in 
accordance with Table C 5.3. The size of a building drain 
or building sewer serving a water closet shall be not less 
than 3 inches (80 mm). 

C 5.4 Size of Horizontal Branch or Vertical Stack. The 
maximum number of drainage fixture units allowed on a 
horizontal branch or vertical soil or waste stack of a given 
size shall be in accordance with Table C 5.4. Stacks shall 
be sized based on the total accumulated connected load at 
each stOlY or branch interval. 

354 

C 5.4.1 Horizontal Stack Offsets. Horizontal stack 
offsets shall be sized in accordance with Table C 5.3 as 
required for building drains. 

C 5.4.2 Vertical Stack Offsets. Vertical stack offsets 
shan be sized in accordance with Table C 5A as 
required for stacks. 

C 5.5 Horizontal Stack Offset and Horizontal Branch 
Connections. Horizontal branch connections shall not 
connect to a horizontal stack offset or within 2 feet (610 
mm) above or below the offset where such horizontal offset 
is located more than four branch intervals below the top of 
the stack. 

C 6.0 Vent System Sizing. 

C 6.1 Size of Vents. The size of vent piping shall be deter
mined from the developed length and the total number of 
drainage fixnlre units connected in accordance with Table C 
6.1. Vents shall be not less than one-half the required size of 
the drainage pipe size served as determined by Table C 5.4 
for horizontal fixture branches and stacks nor less than I Y4 
inches mm) in diameter. The drainage system shall be 
vented by not less than one vent pipe which shall be not less 
than one-half the size of the required building drain and 
which shall extend from the building drain or extension of 
building drain to the outdoors. Vents shall be installed in 
accordance with Chapter 9. 
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TABLE C 4.1(1) 
DRAINAGE FIXTURE UNIT VALUES (OFU) FOR BATHROOM GROUPS1, 2 

Bathroom Gro~llp~S~ 

Half-Bath or Powder Room 

1 Bathroom Group 

1 Bathrooms 

PRIVATE USE BATHROOM PRIVATE USE BATHROOM 
GROUP GROUP 

3.0 

5.0 

6.0 

2.0 

3.0 

.~~ .. ~~~ .. ~ ............... ~~~~----~~-.~~--~.-~~ ........ ··~c~-~~··········~·····~ 

Each Additional III Bath 

1 Bathroom 

1 1/2 Bathrooms 

... -~.--~.-~-.. -.~-.... --.... ~-. ~ •..... ~ ..... 7.0 

8.0 

9.0 

0.5 

1.0 

3.5 
~~~~~~---·~~·-·~~i······-·~······················ 

5.5 

6.5 

2.5 

3.5 

... --~.~-.~ .. -.~ ~. -~--.~-~.~-.. -----.--~----.-~-~ .. --~ ~ ....... . 

3 Bathrooms 

Each Additional III Bath 

Each Additional Bathroom Group 

7.5 

8.5 

9.5 

0.5 

1.0 

Bathroom Groups having 3.5 GPF Grayity= Tan.k ... _W ...... _a.~t .. _e .. r .... C~~_lo.~s._e ...... t ... s ...... ~_._~ .. ~_~_. __ .~~~.~~ __ ~.~~ 
Half-Bath or Powder Room 

1 Bathroom 
........... ~L.~ .... ~~ ••..•.......••• _ •• ~ ____ ._. ________ .~~_.~. __ ..... 

11/2 Bathrooms 

2 Bathrooms ...... ~ .. --... ~ ........... ~-.--~.-~--.. --.......... ---._ .... _--_ ...... . 
21/2 Bathrooms 

3 Bathrooms 

Each Additional Bath 

Each Additional Bathroom .... _ ..... __ .. ~ ...•.. 

Bathroom Grollp (1.6 GPF Flusho~m .. _e_t .. e_r._ .. _ .. ___ ..... ,_ .... _ ..... ~_ .. _ .... _ ..... 
Bathroom 

l._ •••......•.. ____ •.. . ........•............. ~ ....• '. .•. , ....... . 

Notes: 

. .....•......... -~-.,-- ... -.. ~ .... - ...... . 

3.0 

6.0 

8.0 

10.0 ........ ~.-+ ... - ....... - ..... _ ........ . 
J 1.0 

12.0 

0.5 .--.-.. ~- ... -.-.-.-.-... +~ ~-.~-

1.0 

3.0 

4.0 

2.0 

4.0 

A bathroom group, for the purposes of this table, consists of not more than one water closet, up to two lavatories, and either one bathtub or one shower. 

2 A half-bath or powder room, f()r purposes of this table, consists of one water closet and one lavatory. 

C 6.2 Vent Stack. A vent stack shall be required for a 
drainage stack that extends five or more branch intervals 
above the building drain or horizontal branch. The devel
oped length of the vent stack shall be measured from the 
lowest connection of a branch vent to the termination out
doors. 

C 6.3 Branch Vents. Where branch vents exceed 40 feet 
(12 192 mm) in developed length, such vent shall be 
increased by one pipe size for the entire developed length of 
the vent pipe. 

C 6.4 Venting Horizontal Offsets. Drainage stacks with 
horizontal offsets shall be vented where five or more branch 
intervals are located above the offset. The upper and lower 
section of the horizontal offset shall be vented in accor
dance with Section C 6.4.1 and Section C 6.4.2. 

2013 CALIFORNIA PLUMBING CODE 

C 6.4.1 Venting Upper Section. The vent for the upper 
section of the stack shall be vented as a separate stack 
with a vent stack connection installed at the base of the 
drainage stack. Such vent stack shall connect below the 
lowest horizontal branch or building drain. Where vent 
stack connects to the building drain, the connection 
shall be located downstream of the drainage stack and 
within a distance of 10 times the diameter of the 
drainage stack. 

C 6.4.2 Venting Lower Section. The vent for the 
lower section of the stack shall be vented by a yoke 
vent connecting between the offset and the next lower 
horizontal branch by means of a wye-branch fitting. 
The size of the yoke vent and connection shall be not 
less in diameter than the required size for the vent 
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TABLE C 5.3 
BUILDING DRAINS AND BUILDING SEWERS1 

, ................ -.-........ -.-.-.-~ ...... -~ ......... -. 

DIAMETER 
OF PIPE 
(inches) 

MAXIMUM NUMBER OF DRAINAGE FIXTURE UNITS FOR SANITARY BUILDING DRAINS AND RUNOUTS FROM STACKS 

f..--.--.. , .... - ..... 

2 

3 

4 

5 

6 

8 

10 
12 
15 

For SI units: 1 inch = 25 111m, 1 inch per foot = 83.3 mm/m 
Notes: 

SLOPE (inches per foot) 

Ys 

20 
180 
390 
700 
1600 
2900 
4600 
8300 

% 

21 26 
31 

250 
480 575 
840 1000 
1920 2300 
3500 4200 
5600 

10000 12000 

IOn-site sewers that serve more than one building shall be pennitted to be sized according to the cunent standards and specifications of the administrative 
authority for public sew·ers. 
A maximum of two water closets or two bathroom groups, except in single-family dwellings, where a maximum of three water closets or three bathroom 
groups shall be permitted to be installed. 

TABLE C 5.4 
HORIZONTAL FIXTURE BRANCHES AND STACKS 

DIAMETER 
OF PIPE 
(inches) 

11/:2 

2 
2Y2 

3 
4 
5 
6 

8 
10 
12 
15 

MAXIMUM NUMBER OF DRAINAGE FIXTURE UNITS 
..................... ---_ ...... _ .... --_ .... _ ...... __ ... . 

HORIZONTAL FIXTURE 

BRANCH1 

3 
6 
12 

202 

160 
360 
620 
1400 
2500 
3900 
7000 

ONE STACK OF THREE STACKS WITH MORE THAN THREE BRANCH INTERVALS 

OR FEWER BRANCH TOTAL AT ONE BRANCH 
INTERVALS TOTAL FOR STACK INTERVAL 

4 

10 
20 

482 

240 
540 
960 

2200 
3800 
6000 
6000 

8 
24 
42 
722 

500 
1100 

3600 
5600 
8400 
8400 

2 

9 

200 

600 
1000 
1500 
1500 

----~--.---~--"--.--.-.- -.----.~-----.----.----~-----~--- --- ••.... -.-._ .. , 

For Sl units: 1 inch = 25 mill 
Notes: 
I Does not include branches of the building drain. 
2 A maximum of two water closets or bathroom groups within each branch interval or more than six water closets or bathroom groups on the stack. 

serving the drainage stack. The yoke vent connection 
shall be permitted to be a vertical extension of the 
drainage stacie 

C 7.0 Vacuum Drainage Systems. 

C 7.1 General. This section regulates the design and instal
lation provisions for vacuum waste drainage systems. Plans 
for vacuum waste drainage systems shall be submitted to 
the Authority Having Jurisdiction for approval and shall be 
considered an engineered designed system. Such plans shall 
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be prepared by a registered or licensed person to perform 
plumbing design work. Details are necessary to ensure 
compliance with the requirements of this section, together 
with a full description of the complete installation including 
quality, grade of materials, equipment, construction, and 
methods of assembly and installation. Components, materi
als, and equipment shall comply with standards and specifi
cations listed in Table 140l.1 of this code or approved by 
the Authority Having Jurisdiction and other national con
sensus standards applicable to plumbing systems and mate
rials. Where such standards and specifications are not avail-
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TABLE C 6.1 
SIZE AND LENGTH OF VENTS 

DIAMETER OF VENT REQUIRED (inches) 

2 

For Sl units: 1 inch = 25 mm. I fool 304.8 mID 

able, altel11ate materials and equipment shall be approved in 
accordance with Section 301.2. 

C 7.2 System Design. Vacuum waste drainage systems 
shall be designed and installed in accordance with the man
ufacturer's installation instructions. A vacuum waste 
drainage system shall include a vacuum generating system, 
waste collection center, piping network, vacuum valve, and 
control components used to isolate the vacuum piping 
network from atmospheric pressure and to collect waste at 
its point of origin. Where a vacuum system provides the 
only means of sanitation, duplicate vacuum generating 
equipment set to operate automatically shall be installed to 
allow the system to continue in operation during periods of 
maintenance. 

C 7.2.1 Vacuum Generating System. The vacuum 
generating station shall include vacuum pumps to 
create a constant vacuum pressure within the piping 
network and storage tanks. The discharge from the 
tank shall be through an air gap in accordance with 
Table 603.3.1. Operation of pumps, collection tanks, 
and alarms shall be automated by controls. The 
vacuum pumps shall be activated on demand and 
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3 ! 4 6 8 

MAXIMUM LENGTH OF VENT (feet) 

700 

200 1300 
1100 
1000 

500 
400 
350 1100 

800 
1000 

250 

accessible for repair or replacement. The vent from the 
vacuum pump shall be provided for vacuum pump air 
exhaust, and shall be of a size capable of handling the 
total air volume of the vacuum pump. 

C 7.2.2 Waste Collection Center or Storage Tanks. 
Vacuum collection center or storage tanks shall be of 
such capacity as to provide storage of waste to prevent 
fouling of the system. Such collection or storage tank 
shall be capable of withstanding 150 percent of the 
rated vacuum (negative pressure) created by the 
vacuum source without leakage or collapse. Waste col
lection center or storage tanks shall be accessible for 
adjustment, repair, or replacement. 

C 7.2.3 Piping Network. The piping network shall be 
under a continuous v'acuum and shall be designed to 
withstand 150 percent of the vacuum (negative pres
sure) created by the vacuum source within the system 
without leakage or collapse. Sizing the piping network 
shall be in accordance with the manufacturer's instruc
tions. The water closet ourlet fitting shall connect with 
a piping network having not less than a J 1/2 inch (40 
mm) nominal inside diameter. 
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C 7.2.4 Vacuum Interface Valve. A closed vacuum 
intert~lce valve shall be installed to separate the piping 
network vacuum trom atmospheric pressure. A control 
device shall open the vacuum interface valve where a 
signal is generated to remove waste from the plumbing 
fixture. 

C 7.2.5 Control Components. Where a pneumatic 
signal is generated at the controller, a vacuum from the 
system to open the extraction valve shall be designed 
to operate where vacuum pressure exists to remove the 
accumulated waste. Each tank shall incorporate a level 
indicator switch that automatically controls the dis
charge pump and warns of malfunction or blockage as 
follows: 

(1) Start discharge. 

Stop discharge. 

(3) Activate an audible alarm where the level of efflu
ent is usually high. 

(4) Warning of system shutdown where tank is full. 

C 7.3 Fixtures. Fixtures utilized in a vacuum waste 
drainage system shall be in accordance with referenced 
standards listed in Table 1401.1. Components shall be of 
corrosion resistant materials. The water closet outlet shall 
be able to pass a 1 inch mm) diameter ball and shall 
have a smooth, impervious surface. The waste outlet and 
passages shall be free of obstructions, recesses, Of cham
bers that are capable of permitting fouling. The mechanical 
valve and its seat shall be of such materials and design to 
provide a leak-free connection where at atmospheric pres
sure or under vacuum. The tlushing mechanism sha11 be so 
designed as to ensure proper cleansing of the interior sur
faces during the flushing cycle at a minimum operating 
flow rate. Mechanical seal mechanisms shall withdraw 
completely from the path of the waste discharge during 
tlushing operation. Each mechanical seal vacuum water 
closet shall be equipped with a listed vacuum brcaker. The 
vacuum breaker shall be mounted with the critical level or 
marking not less than I inch (25.4 mm) above the f1ood
level rim of the fixture. Vacuum breakers shall be installed 
on the discharge side of the last control valve in the potable 
water supply line and shall be located so as to be protected 
from physical damage and contamination. 

C 7.4 Drainage Fixture Units. Drainage fixture units shall 
be determined by the manufacturer's instructions. The 
pump discharge load from the collector tanks shall be in 
accordance with this appendix. 

C 7.5 Water Supply Fixture Units. Water supply fixture 
units shall be determined by the manufacturer's instruc
tions. 

C 7.6 Materials. Materials used for water distribution pipe 
and fittings sha.ll be in accordance with Table 604.1. 
Materials used tor aboveground drainage shall be in accor
dance with Table 701.1 and shall have a smooth bore, and 
be constructed of non-porous material. 

C 7.7 Traps and Cleanouts. Traps and cleanouts shall be 
installed in accordance with Chapter 7 and Chapter 10. 
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C 7.8 Testing. The entire vacuum waste system shall be 
subjected to a vacuum test of 29 inches of mercury (98 
kPa) or not less than the work ing pressure of the system for 
30 minutes. The system shall be gastight and watertight at 
all points. Veritication of test results shall be submitted to 
the Authority Having Jurisdiction. 

C 7.9 Manufacturer's Instructions. Manufacturer's 
instructions shall be provided for the purpose of providing 
information regarding safe and proper operating instructions 
whether or not as part of the condition of listing in order to 
detel111ine compliance. Such instructions shall be submitted 
and approved by the Authority Having Jurisdiction. 

C 8.0 Circuit Venting. 

C 8.1 Circuit Vent Permitted. Circuit venting shall be 
designed by a registered professional engineer as an engi
neered design. A maximum of eight fixtures connected to a 
horizontal branch drain shall be permitted to be circuit 
vented. Each fixture drain shall connect horizontally to the 
horizontal branch being circuit vented. The horizontal 
branch drain shall be classified as a vent from the most 
downstream fixture drain connection to the most upstream 
fixture drain connection to the horizontal branch. 

C 8.1.1 lVhdtiple Circuit-Vented Branches. Circuit
vented horizontal branch drains are permitted to be 
connected together. Each group of a maximum of eight 
fixtures shall be considered a separate circuit vent and 
shall be in accordance with the requirements of this 
section. 

C 8.2 Vent Size and Connection. The circuit vent shall be 
not less than 2 inches (50 mm) in diameter and the connec
tion shall be located between the two 1110st upstream fixture 
drains. The vent shall connect to the horizontal branch on 
the vertical. The circuit vent pipe shall not receive the dis
charge of a soil or waste. 

C 8.3 Slope and Size of Horizontal Branch. The 
maximum slope of the vent section of the horizontal branch 
drain shall be I inch per foot (83.3 mm/m). The entire 
length of the vented section of the horizontal branch drain 
shall be sized for the total drainage discharge to the branch. 

C 8.3.1 Size of Multiple Circuit Vent. Multiple 
circuit vented branches shall be permitted to connect 
on the same floor level. Each separate circuit-vented 
horizontal branch that is interconnected shall be sized 
independently in accordance with Section C 8.3. The 
downstream circuit-vented horizontal branch shall be 
sized for the total discharge into the branch, including 
the upstream branches and the fixtures within the 
branch. 

C 8.4 Relief Vent. A 2 inch (50 mm) relief vent shall be 
provided for circuit-vented horizontal branches receiving 
the discharge of four or more water closets and connecting 
to a drainage stack that receives the discharge of soil or 
waste from upper horizontal branches. 
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C 8.4. t Connection and Installation. The relief vent 
shall connect to the horizontal branch drain between 
the stack and the most downstream fixture drain of the 
circuit vent. The relief vent shall be installed on the 
vertical to the horizontal branch. 

C 8.4.2 Fixture Drain or Branch. The relief vent is 
permitted to be a fixture drain or fixture branch for a 
fixture located within the same branch interval as the 
circuit-vented horizontal branch. The discharge to a 
relief vent shall not exceed 4 fixture units. 

C 8.5 Additional Fixtures. other than the circuit
vented fixtures, are permitted to discharge to the horizontal 
branch drain. Such fixtures shall be located on the same 
floor as the circuit-vented fixtures and shall be either indi
vidually or common vented. 

C 9.0 Single-Stack Vent System. 

C 9.1 Where Permitted. Single-stack venting shall be 
designed by a registered professional engineer as an 
neered A drainage stack shall be permitted to serve 
as a single-stack vent system where sized and installed in 
accordance with Section C 9.2 through Section C 9.9. The 
drainage stack and branch piping in a single-stack vent 
system shall provide for the flow of liquids, solids, and air 
without the loss of fixture trap seals. 

C 9.2 Stack Size. Drainage stacks shall be sized in accor
dance with Table C 9.2. Not more than two water closets 
shall be permitted to discharge to a 3 inch (80 mm) stack. 
Stacks shall be uniformly sized based on the total connect
ed drainage fixture unit load, with no reductions in size. 

C 9.2.1 Stack Vent. The drainage stack vent shall have 
a stack vent of the same size terminating to the out
doors. 

C 9.3 Branch Size. Horizontal branches connecting to a 
single-stack vent system shall be sized in accordance with 
Table 703.2. 

Exceptions: 

(1) Not more than one water closet within 18 inches (457 
mm) of the stack horizontally shall be permitted on a 3 
inch (80 mm) horizontal branch. 

(2) A water closet within 18 inches (457 mm) of a stack 
horizontally and one other fixture with up to J inch 
(40 mm) fixture drain size shall be permitted on a 3 
inch (80 mm) horizontal branch where connected to the 
stack through a sanitary tee. 

C 9.4 of Horizontal BI·anches. 

C 9.4.1 Wate.' Closets. Water closets shall be not 
more than 4 feet (1219 mm) horizontally from the 
stack. 

Exception: Water closets shall be pennitted to be up to 
8 feet (2438 mm) horizontally from the stack where 
connected to the stack through a sanitary tee. 

e 9.4.2 Other Fixtures. Fixtures other than water 
closets shall be not less than 12 teet (3658 mm) hori
zontally from the stack. 
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C 9.4.3 Length of Vertical Piping. The length of a 
vertical piping from a fixture trap to a horizontal 
branch shall not be considered in computing the 
fixture's horizontal distance from the stack. 

C 9.5 Maximum Vertical Drops from Fixtures. Vertical 
drops from fixture traps to horizontal branch piping shall be 
one size larger than the trap but not less than 2 inch 
(50 mm) in diameter. Vertical drops shall be 4 feet (1219 
mm) maximum length. Fixture drains that are not increased 
in or have a vertical drop exceeding 4 feet (1219 mm) 
shall be individually vented. 

C 9.6 Additional Venting Required. Additional venting 
shall be provided where more than one water closet is on a 
horizontal branch and where the distance from a fixture trap 
to the stack exceeds the limits in Section C 9.4. \Vhere 
additional venting is requircd, the fixture(s) shall be vented 
by individual vents, common vents, wet vents, circuit vents, 
or a combination waste and vent pipe. The dry vent exten
sions for the additional venting shall connect to a branch 
vent, vent stack vent, or be extended outdoors and 
terminate to the open air. 

C 9.7 Stack Offsets. Where there are no fixture drain con
nections below a horizontal offset in a stack, the offset does 
not need to be vented. Where there are fixture drain con
nections below a horizontal offset in a stack, the offset shall 
be vented. There sha 11 be no fixture connections to a stack 
within 2 feet (610 mm) above and below a horizontal 
offset. 

C 9.8 Separate Stack Required. Where stacks are more 
than two stories high, a separate stack shall be provided for 
the fixtures on the lower two stories. The stack for the 
lower two stories shall be permitted to be connected to the 
branch of the building drain that serves the stack for the 
upper stories at a point that is not less than 10 pipe diame
ters downstream from the base of the upper stack. 

C 9.9 Sizing Building Drains and Sewers. In a single
stack vent system, the building drain and branches thereof 
shall be sized in accordance with Table 703 and the 
building sewer shall be sized in accordance with Table 
717.1. 
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STACK SIZE 
(inches) 

') 

-) 

4 

5 

6 

8 

10 

12 

15 
For SI units: J inch 

NP Nol pcrl11illed 

360 

TABLE C 9.2 
SINGLE STACK SIZE* 

MAXIMUM CONNECTED DRAINAGE FIXTURE UNITS 

STACKS LESS THAN STACK 75 FEET TO LESS THAN 

75 FEET IN HEIGHT 160 FEET IN HEIGHT 

24 NP 

225 24 

480 225 

lOIS 480 

2320 1015 

4500 2320 

8100 4500 

13600 8100 
25 mill, I fool = 304.8 IllIl1 

ST ACK 160 FEET OR 
GREATER IN HEIGHT 

NP 

NP 

24 

225 

480 

1015 

2320 

4500 

2013 CALIFORNIA PLUMBING CODE 



CALIFORNIA PLUMBING CODE - MATRIX ADOPTION TABLE 
APPENDIX D - SIZING STORM WATER DRAINAGE SYSTEMS 

(Matrix Adoption Tables are non-regulatory, intended only as an aid to the user. See Chapter 1 for state agency authority and building application.) 

BSC AGR DWR I CA 

Adopt Entire Chapter as amended 
(amended sections listed below) 

Adopt only those sections that are 
listed below 
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I 

x 
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SIZING 

D 1.0 Roof Drainage. 

D 1.1 General. The rainfall rates in Table D 1.] shall be 
permitted to be used for design unless higher values are 
established locally. 

D 2.0 Sizing by Flow Rate. 

D 2.1 General. Stonn systems shall be permitted 
to be sized by storm water flow rates, using the gallons per 
minute per square foot of rainfall listed in Table D 
1.1 for the local area. Multiplying the listed gallons per 
minute per square foot (L/s/m2) by the roof area being 
drained by each in let (in square feet) (m2

) produces the 
gallons per minute (gpm) (Lis) of required flow for 
eaeh drain inlet. The flow rates shall be permitted to 
added to determine the flows in each of the drainage 
systems. Required pipe sizes for various flow rates (gpm) 
(Lis) are listed in Table 110 l. 7 and Table 1101.11. 

D 3.0 Sizing by Roof Area. 

D 3.1 General. Storm systems shall be permitted 
to be sized using the roof area served by each of the 

DRAINAGE SYSTEMS 

drainage system. Maximum allowable roof areas with 
various rainfall rates are listed in Table 1101.7 and Table 
110 1.11, along with the required pipe sizes. Using this 
method, it shal1 be permitted to interpolate between two 
listed rainfall rate columns (inches per hour) (mm/h). To 
determine the allowable roof area for a listed pipe size at a 
listed slope, divide the allowable square feet (m2

) of roof 
for a 1 inch per hour (in/h) (25.4 mm/h) rainfall rate by the 
listed rainfall rate for the local area. For example, the 
allowable roof area for a 6 inch (150 mm) drain at I/R inch 
per foot (10.4 mm/Ill) slope with a rainfall rate of 3.2 in/h 
(81 mm/h) is 21 400/3.2 = 6688 square feet 1.3 m2

). 

D 4.0 Capacity of Rectangular Scuppers. 

D 4.1 General. Table D 4.J lists the capacity of 
rectangular roof scuppers of various widths with various 
heads of water. The maximum allowable level of water on 
the roof shall be obtained from the structural engineer, 
based on the design of the roof. 

TABLE D 1.1 

Huntsville 
Mobile 
Montgomery 

STATES AND CITIES 

ALASK4. 

Aleutian Islands 

J~11.C}15?r~gc 
Bethel 
Fairbanks 

Tucson 

~ 
iARKANSAS 

IE~~dora 
I 

lE L S 111 i th, .". , .... ", .. ,~"." "'"., " 
iJonesboro 
i'Little Rock 
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MAXIMUM RATES OF RAINFALL FOR VARIOUS CITIES· 

STORM DRAINAGE SO-MINUTE DURATION, 100-YEAR RETURN 

inches per hour 

3.7 

3.3 

4.5 

3.8 

1.0 

0.6 

0.8 

l.0 

0.6 

2.3 

2.2 

3.0 

3.8 

3.9 

3.5 

3.7 

gallons per minute per square foot 

0'()38 

0.034 

0.047 

0.039 

0.010 

0.006 

0.008 

0.010 

0.006 

0.024 

0.023 

0.031 

0.039 

0.041 

0.036 

0.038 
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STATES AND CITIES 

COLORADO 
ICraia 
1 ............... 0 ... -

DELAWARE 
Dover 
Rehobeth 

DISTRICT OF COLUMBIA 
_~_ •• ,. _ __ _ • 'M ___ "'_~ ___ ".o __ •. __ ._._ 

_RaY!Qn(lJ3~a~11 

Ft. 
I.Tacksonville 
IMelbo~lm~ 
I Miami 
! Palm Beach 
I~"'-

.Tampa 

~Atlanta 

:I3runs.\vick 

TABLE D 1.1 
MAXIMUM RATES OF RAINFALL FOR VARIOUS CITIES* (continued) 

STORM DRAINAGE 50·MINUTE uu'n .... " ...... "".100-VEAR RETURN 

inches per hour 
--~---~---.--.. - .......... - _._._-------_._,--

1.5 ._~ ............ _~ ______ :-...... . 

4.0 

4.0 

4.0 

0.036 
0.037 

0.042 

0.042 

0.044 

F~l=llatesin the Ilawaiirul Islands va .. r .. 'Y'_ ... f .. r __ o._m_~_~1 •. l~;2~.~~in~:c_=h=e=s.:==~~===~~=-=-_-~~-~-.'._.-.. h ..... O ... _Uf.' depending on location and elevation. Consult local data. 

,IDAHO , .. __ .... _._ .... 
!Boise 
1-
I Idaho Falls r----······· .. 
I Lewiston 
ITwin Falls 

364 

0.012 
0.010 

0.011 
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TABLE D 1.1 
MAXIMUM RATES OF RAINFALL FOR VARIOUS CITIES* 

ILLINOIS 

INDIANA 
Evansville 

STATES AND CITIES 

Grand R~p .. i. d ... s .................... _ .. _ ....... . 
Kalamazoo 

2013 CALIFORNIA PLUMBING CODE 

DRAINAGE SO-MINUTE DURATION, 100-YEAR RETURN 

gallons per minute per square foot 
...... --~----.------~----......•......... 

2.7 

3.0 

3.0 

2.8 

2.7 

2.7 

3.7 

3.0 

3.4 

3.6 

3.5 

3.8 

0.028 

0.032 

0.030 

0.031 

0.031 

0.029 

0.028 

0.028 

0.038 

0.031 

0.035 

0.037 

0.036 

0.039 

0.039 

0.041 

0.031 

0.039 

0.047 

0.021 

0.037 

0.030 

0.038 

..................... + ........................ _ ......................... 0.026 
0.027 

0.028 
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Duluth 
Grand Forks 
Minneapolis 
Worthington 

STATES AND CITIES 

MISSISSIPPI 
Biloxi 
Columbus 
Jackson 

MISSOURI 

Jefferson City. 

Missoula 

NEBRASKA 

NEW HAMPSHIRE 
Berlin 
Manchester 

........................ ~ .... ~ .•.... 

NE\V JERSEY 
Atlantic 
Paterson 
Trenton 

NEW YORK 

1E3·i~~hamton 
I Buffalo 

366 

TABLE D 1.1 
MAXIMUM RATES OF RAINFALL FOR VARIOUS CITIES* (continued) 

STORM DRAINAGE GO-MINUTE DURATION, 100-YEAR RETURN 

2.6 

2.5 

3.0 

3.4 

4.5 

3.5 

3.8 

3.7 

3.4 

3.2 

3.7 

1.8 

2.5 

1.8 
1.3 

3.6 

3.5 

2.8 

1.5 

1.2 
1.0 

2.2 

2.5 

3.4 

3.0 

3.2 

2.0 

2.6 

2.1 

2.4 

2.3 

....... -.-.. ~ ....... -~ ...................... . 

gallons per minute per square foot 

0.022 

................ -~ .............. . 

0.023 

0.027 

0.026 

0.031 

0.035 
.. ~ .. - ................................................. , 

0.047 

0.036 

0.039 

0.038 

0.035 

0.033 

0.038 

0.Ol9 

0.026 

0.019 

0.Ol4 

0.037 

0.036 

0.029 

0.OJ6 

0.012 

0.010 

.. _ ..................... - .. - ................ __ . 

..................................................... ...: 

...................... ,_ .............. ,--_ ..... , .......... . 
0.035 

0.031 

0.033 

0.021 

0.027 

0.022 

0.025 

0.024 
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TABLE D 1.1 
MAXIMUM RATES OF RAINFALL FOR VARIOUS CITIES* (continued) 

STATES AND CITIES 

Asheville 

NORTH DAKOTA 

Bismarck 

OKLAHOMA 

OREGON 

Medford 
Ontario 

......•........•.......... 

POIiland 

....... ~.-... ---.•............. 

RHODE ISLAND 

SOUTH CAROLINA 
Charleston 

Columbia 

Sioux Falls 
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STORM DRAINAGE GO·MINUTE DURATION, i00-YEAR RETURN 
.. ~ ... ~.~~.-.-.--.~ ••..... 

inches per hour gallons per minute per square foot 

3.1 0.032 

2.5 0.026 

2.4 0.025 

3.2 0.033 

3.4 0.035 

4.0 0.042 

4.4 0.046 

2.7 0.028 

2.9 0.030 

2.6 0.027 

2.8 0.029 

2.4 0.025 

2.7 0.028 

2.6 0.027 

2.4 0.025 

3.4 0.035 

4.0 0.042 

4.1 OJ)43 

1.3 0.014 

1.0 0.010 

1.3 0.014 

2.4 0.025 

2.9 0.030 

3.2 0.033 

2.5 0.026 

2.8 0.029 

3.0 0.031 

2.9 0.030 

4.1 0.043 

3.5 0.036 

3.3 0.034 

2.7 0.028 

2.7 0.028 

3.4 0.035 
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STATES AND CITIES 

TEXAS 
Corpus Christi 
Dallas 

EI Paso 
Houston 

Lubbock 

I San Antonio 

VIRGINIA 
Charlottesv i lie 

INorfolk 
Richmond 

i ~ 
. Roanoke 

WEST VIRGINIA 

WISCONSlN 
Green 

Lacrosse ................ ~~ ..... ~~ ..... 

I'WYOMING 

TABLE D 1.1 
MAXIMUM RATES OF RAINFALL FOR VARIOUS CITIES· (continued) 

STORM DRAINAGE 60-MINUTE DURATION, 100-VEAR RETURN 

inches per hour 
..... ~ ~~~~~~~.~~~~. 

3.1 0.032 

3.5 0.036 

3.0 0.031 

4.6 0.048 

4.2 0.044 

2.0 0.021 

4.6 0.048 

3.3 0.034 

4.4 0.046 

2.0 0.021 

1.5 0.016 

1.3 0.014 

2.5 0.026 

2.3 0.024 

2.4 0.025 

3.4 0.035 

4.0 0.042 

4.0 0.042 

3.3 0.034 

1.0 0.010 

1.0 0.010 

1.0 0.010 

2.9 0.030 

3.0 0.031 

2.7 0.028 

2.5 0.026 

2.9 0,030 

2.7 0.028 

2.5 0.026 

1.9 0.020 

2.5 0.026 

1.3 0.014 

1.4 0.015 

For SI units: 1 inch per hour 25.4 mm/h, 1 gallon per minute per square foot 0.618 

I *The rainlll1! rates in this table are based 011 U.S. Weather Bureau Technical Paper No. 40. Chart 14: 1 OO-Year 60-Minute Rainfall (inches). 
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TABLE D 4.1 
DISCHARGE FROM RECTANGULAR SCUPPERS (gallons per minute)1,2,3,4 

WATER HEAD WIDTH OF SCUPPER (inches) 

(inches) 6 12 

/2 6 13 

17 35 

IV2 31 64 

2 98 

212 136 

3 177 

3/2 

4 

For SI units: 1 inch 25.4 mm, I gallon per minute 0.06 Lis 
Notes: 

18 

19 

53 

97 

149 

207 

412 

I Table D 4.1 based on discharge over a rectangular weir with end contractions. 
Head is the depth of water above bottom of the scupper opening. 
The height of the scupper opening shall be not less than two times the head. 
Coordinate allowable head ohvater with the structural design of the rooe 
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24 

25 

71 

130 

200 

278 

364 

457 

556 

30 

32 

89 

163 

251 

349 

458 

575 

700 

APPENDIX D 

36 

302 

420 

551 

693 

844 
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CALIFORNIA PLUMBING CODE MATRIX ADOPTION TABLE 

APPENDIX E MANUFACTURED/MOBILE HOME PARKS AND RECREATIONAL VEHICLE PARKS 
(Matrix Adoption Tables are non-regulatory, intended only as an aid to the user. See Chapter 1 for state agency authority and building application.) 

Adopting Agency 

Adopt only those sections that are 
listed below 
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HCD DSA OSHPD 

AC SS SS/CC 1 2 3 4 
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MANUFACTURED/MOBILE HOIVIE PARKS AND RECREATIONAL VEHICLE PARKS 

Part A 
Manufactured/MobHe Home (M/H) Park. 

E 1.0 General. 

E 1.1 AppHcabmty. TheM/H park plumbing and drainage 
systems shall be designed and installed in accordance with 
the requirements of this appendix and the requirements of 
this code. 

E 2.0 Definitions. 

I For purposes of this chapter, the following definitions shall 
I apply: 

Manufactured/Mobile Home. A structure transportable in 
one or more sections, which in the traveling mode is 8 feet 
(2438 mm) or more in width and 40 feet (12 192 mm) or 
more in length or, where erected on site, is 320 square feet 
(29.73 m2

) or more, and which is built on a permanent 
chassis, and designed to be used as a dwelling with or 
without a permanent foundation where connected to the 
required utilities. It includes the plumbing, heating, air con
ditioning, and electrical systems contained therein. For 
further clarification of definition, see Federal Regulation 24 
CFR. 

Manufactured/Mobile Home Accessory Building or 
Structure. A building or structure that is an addition to or 
supplements the facilities provided to a M/H. It is not a 
self-contained, separate, habitable building or structure. 
Examples are awnings, cabanas, ramadas, storage struc
tures, carports, fences, windbreaks, or porches. 

Manufactured/Mobile Home Lot. A portion of a M/H 
park designed for the accommodation of one M/H and its 
accessory buildings or structures for the exclusive use of 
the occupants. 

Manufactured/Mobile Home Park. A parcel (or contigu
ous parcels) of land that has been so designated and 
improved that it contains two or more M/H lots available to 
the general public for the placement thereon of M/H for 
occupancy. 

E 3.0 Plans and Specifications. 

E 3.1 Genera] Requirements. Before plumbing or sewage 
disposal facilities are installed or altered in a M/H park, 
duplicate plans and specifications shall be filed and proper 
perm its obtai ned from the department or departments 
having jurisdiction. Plans shall show in detail: 

(1) Plot plan of the park drawn to scale, indicating eleva
tions, property lines, driveways, existing or proposed 
buildings, and the sizes of M/H lots. 

(2) Complete specification and piping layout of proposed 
plumbing systems or alteration. 
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(3) Complete specification and layout of proposed sewage 
disposal system or alteration. 

(4) The nature and extent of the work proposed, showing 
clearly that sllch work will conform to the provisions 
of this code. 

Part B 
Manufactured/Mobile Home Park Drainage 

System Construction. 

E 4.0 Drainage Systems. 

E 4.1 GeneraL A drainage system shall be provided in 
M/H parks for conveying and disposing of scwage. Where 
feasible, connection shall be made to a publ ic system. New 
improvements shall be designed, constructed, and main
tained in accordance with applicable laws and regulations. 
Where the drainage lines of the M/H park are not connected 
to a public sewer, proposed sewage disposal facilities shall 
be approved by the Authority J-Iaving Jurisdiction prior to 
construction. 

E 5.0 Materials. 

E 5.1 General. Pipe and fittings installed underground in 
M/H park drainage systems shall be of material approved 
for the purpose. M/H lot drainage inlets and extensions to 
grade shall be of material approved for underground use 
within a building. 

E 6.0 Drainage (Sewage) Lines. 

E 6.1 General. Drainage (sewage) collection lines shall be 
located in trenches at an approved depth to be fi-ee of break- I 
age from traffic or other movements and shall be separated 
from the park water supply systclll as specified in this code. 
Drainage (sewage) lines shall have a minimulll size and 
slope as specified in Table E 6.1 and Table E 6.1 (1). 

E 7.0 M/H Lot Drainage Inlet and Lateral. 

E 7.1 Size. Each lot shall be provided with a drainage inlet 
not less than 3 inches (80 mm) in diameter. 

E 7.2 Lateral Line. The lateral line fi'om the inlet to the 
sewage drain line shall slope not less than ~ inch per foot 
(20.8 mm/m). Joints shall be watertight. 

E 7.3 Materials. Materials used for drainage connections 
between a M/H and the lot drainage inlet shall be semi
rigid, corrosion-resistant, non-absorbent, and durable. The 
inner surface shall be smooth. 

E 7.4 Inlet. Provision shall be made for plugging or 
capping the sewage drain inlet where a M/H does not 
occupy the lot. Surface drainage shall be diverted away 
fro m the i n let. The rim 0 f the in 1 e t s hall ext end at a 
maximum of 4 inches (102 111m) aboveground elevation. 
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TABLE E 6.1 
DRAINAGE PIPE DIAMETER AND NUMBER OF 

FIXTURE UNITS ON DRAINAGE SYSTEM 

SIZE OF DRAINAGE 
(inches) 

2* 

3 

4 

5 

6 

10 

12 
For SJ units: 1 inch = 25 111111 

Except six unit fixturcs 

MAXIMUM NUMBER 
OF FIXTURE UNITS 

8 

35 

256 

428 
720 

2640 

4680 
8200 

~.- ....... ~ ... ~ ............. ~ ... . 

TABLE E 6.1(1) 
MINIMUM GRADE AND SLOPE OF DRAINAGE PIPE 

PIPE SIZE 
SLOPE 

PIPE SIZE 
SLOPE 

(per 100 feet) (per 100 feet) 

inches inches inches inches 

2 25 6 8 

3 25 8 4 

4 15 10 3~ 

5 11 12 3 

For Sl units: I inch = 25111111, I inch per foot = 83.3 111111/m 

E 8.0 Location of Lot Drain Inlet. 

E 8.1 General. Each lot drainage inlet shall be located in 
the rear third section and within 4 feet (1219 mm) of the 
proposed location of the M/H. 

E 9.0 Pipe Size. 

E 9.1 Inlet, System, and Lateral Sizing. Each M/H lot 
drainage inlet shall be assigned a waste loading value of 12 
drainage fixture units, and each park drainage system shall 
be sized in accordance with Table E 6. I or as provided 
herein. Drainagc laterals shall bc not less than 3 inches (80 
111m) in diameter. 

E 9.2 Engineered Design. A park drainage system that 
exceeds the fixture unit loading of Table E 6.1 or in which 
the grade and slope of drainage pipe does not meet the 
minimum specified in Table E 6.] (1) shall be designed by a 
registered professional engineer. 

E 10.0 M/H Drain Connector. 

E 10.1 General. A M/H shall be connected to the lot 
drainage inlet by means of a drain connector consisting of 

I approved pipe not less than Schedule 40, approved fittings 
and connectors, and not less in size than the M/H drainage 
outlet. An approved cleanout shall be provided between the 
M/H and the lot drainage inlet. The fitting connected to the 
lot drainage inlet shall be a directional fitting to discharge 
the flow into the drainage inlet. 
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E 10.2 Grade and Gastightness. A drain connector shall 
be installed or maintained with a grade not less than 1;4 inch 
per foot (20.8 mm/m). A drain connector shall be gastight 
and no longer than necessary to make the connection 
between the M/H outlet and the drain inlet on the lot. A 
flexible connector shall be permitted to be used at the lot 
drainage inlet area. Each lot drainage inlet shall be capped 
gastight where not in use. 

Part C 
M/H Park Water Supply. 

E 11.0 Potable Water Supply. 

E 11.1 General. An accessible and approved supply of I 
potable water shall be provided in each M/H park. Where a 
public supply of water of approved quantity, quality, and I 
pressure is available at or within the boundary of the park 
site, connection sha]] be made thereto and its supply used 
exclusively. Where an approved public water supply is not I 
available, a private water supply system shall be developed 
and used as approved by the Authority Having Jurisdiction. 

E ] 2.0 Lot Service Outlet Size. 

E 12.1 General. Each M/H lot shall be provided with a 
water service outlet delivering potable water. The water 
service outlet riser shall be not less than % of an inch (20 
mm) nominal pipe size and capable of delivering 12 water 
supply fixture units. 

E 13.0 Location of Water Service. 

E 13.1 General. Each lot water service outlet shall be 
located in the rear third section and within 4 feet (1219 
mm) of the proposed location of the M/H. 

E 14.0 Pressure. 

E 14.1 General. Each M/H park water distribution system 
shall be so designed and maintained as to provide a pres
sure of not less than 20 pounds-force per square inch (psi) 
(138 kPa) at each M/H lot at maximum operating condi
tions. 

E 15.0 Water Distribution Piping. 

E 15.1 General. Park water distribution systems shall be 
designed to deliver a minimum of 12 water supply fixture 
units to each lot and installed with materials in accordance 
with Chapter 6, Appendix A, or both of this code. 

E 16.0 Shutoff Va]ve. 

E 16.1 General. A separate water shutoff valve shall be 
installed in each water service outlet at each M/H lot. 
Where a listed backflow protective device is installed, the 
service shutoff shall be located on the supply side of such 
device. 
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E 17.0 Backflow Preventer. 

E 17.1 General. Where a condition exists in the plumbing 
of aM/H that creates a cross-connection, a listed backflow 
preventer shall be installed in the water service line to the 
M/H at or near the water service outlet. Where a hose bibb 
or outlet is installed on the supply outlet riser in addition to 
the service connector, a listed backflow preventer shall be 
installed on each additional outlet. 

E 18.0 P.'essure-Relief Valve. 

E J 8.1 General. Where it is required to install a backtlow 
at the M/H lot service outlet, a listed pressure

relief valve shall be installed in the water service line on the 
discharge side of the backflow pre venter. Pressure-relief 
valves shall be set to release at a pressure at a maximum of 
150 psi (1034 kPa). Pressure-relief valves shall discharge 
toward the ground. Backflow preventers and pressure-relief 
valves shall be not less than 12 inches (305 mm) above the 
ground. 

E 19.0 l\1echanical Protection. 

E 19.1 General. Park water service outlets. backflow pre
venters, and pressure-relief valves shall be protected from 
damage by vehicles or other causes. Such protection shall 
be permitted to consist of posts, or other perma
nent barriers. 

E 20.0 M/H Water Connector. 

E 20.1 Genel'at An M/H shall be connected to the park 
water service outlet by a flexible connector, such as copper 
tubing or other approved material not less than of an inch 
nominal (20 111m) interior diameter. 

E 21.0 "Vater-Conditioning Equipment. 

E 21.1 Permit Required. A permit shall be obtained from 
the Authority Having Jurisdiction prior to installing water
conditioning equipment on an M/H lot. Approval of the 
park operator is required on applications for a permit to 
install such equipment. Where the water-conditioning 
equipment is of the regenerating type, and the park 
drainage system discharges into a public sewer, approval of 
the sanitary district or agency having jurisdiction over the 
public sewer is required. 

E 21.2 Approval. Regenerating water-conditioning equip
ment shall be I isted and labeled by an approved listing 
agency. 

E 21.3 Installation. Regenerating units shall discharge the 
effluent of regeneration into a trap not less than 1:12 inches 
(40 111m) in diameter connected to the M/H park drainage 
system. An approved air gap shall be installed on the dis-

line a minimum of 12 inches (305 mm) above the 
ground. 
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E 22.0 Testing. 

E 22.1 General. Installations shall be tested and inspected 
in accordance with Chapter 3 of th i s code. 

Part D 
F'uel Supply. 

E 23.0 Fuel Gas Piping Systems. 

E 23.1 General. Fuel gas piping systems serving manutac
tured homes, accessory buildings, or structures and com
munities shall be designed and constructed in accordance 
with the applicable provisions of NFPA 54 and NFPA 58. 
NFPA 31 shall apply to oil fuel-burning systems and shall 
comply with the criteria of the Authority Having 
Jurisdiction. [NFPA 501A:4.1.1] 

E 23.2 Gas Supply Connections. Gas supply connections 
at sites, where provided from an underground gas supply 
piping system, shall be located and arranged to permit 
attachment to a manufactured home (M/H) occupying the I 
site in a work-like manner. For the installation of liquefied 
petroleum gas (LPG) storage systems, the applicable provi
sions ofNFPA 58 shaH be followed. [NFPA 50 I A:4.1.2] 

E 23.3 Location of Gas Supply Connection. The gas 
supply to the M/H shall be located within 4 feet (12 J 9 mm) 
of the M/H stand. 

Exception: Gas supply connections for manufactured I 
homes located on all-weather wood, concrete, concrete 
block foundation systems or on foundations constructed in 
accordance with the local building code or, in the absence 
of a local code, with a recognized model building code. 
[NFPA 50IA:4.1.3] 

E 24.0 Single and Multiple Manufactured Home Site 
Fuel Supply Systems. 

E 24.1 Gas Supply Connections - Underground Gas 
Gas supply connections at where provided 

from an underground gas supply piping system, shall be 
located and arranged to permit attachment in a work-l ike 
mamler to a manufactured home occupying the site. For the 
installation of LPG storage systems, the provisions of 
NFPA 58 shall be followed. [NFPA 501 A:4.1 

E 24.1.1 Underground InstaiJatiolls. Underground 
gas piping system installations shall comply with the 
building code and Section E 24.1.1.1 and Section E 
24.1.1.2. [NFPA 50IA:4.2.1] 

E 24.1.1.1 Open-Ended Gastight Conduit. 
Underground gas piping shall not be installed 
beneath that portion of a M/H site reserved for the 
location of a manufactured home or M/H acces
sory building or structure unless installed in the 
open-ended gastight conduit of Section E 24.1.] .2. 
[NFPA 501 A:4.2.1.1 ] 

E 24.1.1.2 Requirements. The open-ended 
gastight conduit shall comply with the following: 

(1) The conduit shall be not less than Schedule 40 
pipe that is approved for underground installa
tion beneath buildings. 
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(2) The interior diameter of the conduit shall be 
not less than of an inch (15 111111) larger than 
the outside diameter of the gas piping. 

(3) The conduit shall extend to a point not less 
than 4 inches (102 mm) beyond the outside 
wall of the M/H, accessory building, or struc
ture, and the outer ends shall not be sealed. 

(4) Where the conduit terminates within a M/H, 
accessory building, or structure, it shall be 
readi Iy accessible, and the space between the 
conduit and the gas piping shall be sealed to 
prevent leakage of gas into the building. 
[NFPA 501A:4.2.1 

E 25.0 Manufactured Home Site Gas Shutoff Valve. 

E 25.1 General. Each M/H site shal I have a listed gas 
shutoff valve installed upstream of the M/H site gas outlet 
The gas shutoff valve shall bc located on the outlet riser at 
a height of not less than 6 inches (152 mm) above grade. A 
gas shutoff valve shall not be located under a M/H. The 
outlet shall be equipped with a cap or plug to prevent dis
charge of gas where the M/H site outlet is not connected to 
an M/H. 

Exception: Gas shutoff valves for manufactured homes 
located 011 foundations constructed in accordance with the 
local bui Iding code or, in the absence of a local code, with a 
recognized model building code. 501 A:4.2.2] 

E 26.0 Gas MeteR'S. 

E 26.1 Support of Meters. Where installed, gas meters 
shall be supported by a post or bracket placed on a firm 
footing or other means providing equivalent support and 
shall not depend on the gas outlet riser for support. [NFPA 
50 I A:4.2.3.1] 

E 26.2 Location of J'Vlcters. Each gas meter shall be 
installed in an accessible location and shall be provided 
with unions or other fittings so that the meter is removed 
easily and placed in an upright position. Meters shall not be 
installed in unventilated or inaccessible locations or closer 
than 3 feet (914 111m) to sources of ignition. [NFPA 
501 A:4.2.3.2] 

E 26.3 Meter Shutoff Valve or Cock. Gas meter installa
tions shall be provided with shutoff valves or cocks located 
adjacent to and on the inlet side of the meters. In the case of 
a single meter installation utilizing an LP-Gas container, 
the container service valve shall be permitted to be used in 
lieu of the shutoff valve or cock. Gas meter installations 
shall be provided with test tces located adjacent to and on 
the outlet side of the meters. [NFPA 501A:4.2.4J 

E 27.0 MuHiple Manufactured Home Site Fuel 
Distribution and Supply Systems. [NFPA 50IA:4.J, 
4.3. I 1, and 4.4.5] 
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E 28.0 Cathodic Protection Requirements. 

E 28.1 General. Cathodic protection shall be installed for 
corrosion control of buried or submerged metallic gas 
piping in accordance with the following requirements: 

(1) Where amphoteric metals are included in a buried or sub
pipeline containing a metal of different anodic 

potential the following protection shall be provided: 

(a) The buried or pipeline shall be cathodi-
cally protected at a (cathodic) of 
0.85 volt measured between the structure surface 
and a saturated copper-copper sui fate hal f cell 
contacting the electrolyte. 

(b) The amphoteric metals shall be electrically isolated 
from the remainder of the pipeline with insulating 
flanges, or equivalent, and cathodically protected. 

(2) The amount of cathodic protection shall be such that 
the protective coating and the pipe are not damaged. 

E 29.0 Manufactured Home Community LPG Supply 
Systems. 

E 29.1 General. Where 10 or more cllstomers are served by 
one LPG sllPply system, the installation of the gas supply 
system shall be in accordance with 49 CFR 192. Other liq
uefied petroleum gas supply systems and the storage and 
handling of LPG shall be in accordance with NFPA 58 (see 
Section E 34.0). [NFPA 50 I A:4.3.2J 

E 30.0 Required Gas 

E 30.1 General. The minimum hourly vol.ume of gas 
required at each M/H site outlet or a section of the M/H 
community gas piping system shall be calculated as shown 
in Table E 30.1. [NFPA 501A:4.3.4.IJ 

E 31.0 Gas Sizing and Pressure. 

E 31.1 Size. The size of each section of a gas piping 
shall be determined in accordance with NFPA 54, or by 
other standard engineering methods acceptable to the 
Authority Having Jurisdiction. [NFPA 50 I A:4.3.5.1] 

E 31.2 Pressure. Where connected appliances are operated 
at their rated capacity, the supply pressure shall be not less 
than 7 inches of water column (1.7 kPa). The gas supply 
pressure shall not exceed 14 inches of water column (3.5 
kPa). [NFPA 50lA:4.3.5.2] 

E 32.0 Gas Materials. 

E 32.1 Metal. Metal gas pipe shall be standard-weight 
wrought iron or steel (galvanized or black), yellow brass 
containing not more than 75 copper, or internally 
tinned or treated copper of iron pipe size. Galvanizing shall 
not be considered protection corroSIOn. 

Seamless copper or steel tubing shall be permitted to 
be llsed with gases not corrosive to such material. Steel 
tubing shall comply with ASTM A 254. Copper tubing I 
shall comply with ASTM B 88 or ASTM B 280. Copper 
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TABLE E 30.1 
DEMAND FACTORS FOR USE IN CALCULATING GAS PIPING 

SYSTEMS IN MlH COMMUNITIES'" 
(NFPA 501A: TABLE 4.3.4.11 

NUMBER OF BRITISH THERMAL UNITS PER 
MlH SITES HOUR PER MlH SITE 

125000 

2 117000 

3 104000 

4 96000 

5 92 000 

6 87000 

7 83000 

8 81000 

9 79000 

10 77 000 

11-20 66000 

21-30 62000 

31-40 58000 

41-60 55000 

Over 60 50000 

For SI units: 1000 British thermal units per hour 0.293 kW 
In extreme climate areas, additional capacities shall considered. 

tubing (unless tin-lined) shall not be used where the gas con
tains more than an average of 0.3 grains of hydrogen sulfide 
per 100 standard cubic feet (scf) of gas (0.7 mgl100 L). 
[NFPA 501 A:4.3.6.1 J 

E 32.2 Protection Coatings for Metal Gas Piping. Buried 
or submerged metallic gas piping shall be protected from 
corrosion by approved coatings or wrapping materials. Gas 
pipe protective coatings shall be approved types, machine 
applied, and shall comply with recognized standards. Field 
wrapping shal1 provide equivalent protection and is 
restricted to those short sections and fittings that are 
stripped for threading or welding. Risers shall be coated or 
wrapped to a point of not less than 6 inches (152 mm) 
aboveground. [NFPA 501 A:4.3.6.2J 

E 32.3 Plastic. Plastic piping shall be used underground 
and shall be in accordance with the requirements of ASTM 
D 2513 or ASTM D 25 as well as the design pressure 
and design limitations of 49 CFR 192.123, and shaU other
wise comply with the installation requirements thereof. 
[NFPA 501 A:4.3.6.3J 

E 33.0 Gas Piping Installations. 

E 33.1 Minimum Burial Below Ground Level and 
Clearances. Gas piping installed belowground level shall 
have an earth cover of not less than 18 inches (457 mm) 
and shall be instalJed with not less than 12 inches (305 mm) 

I of clearance from other underground util systems. 
[NFPA 501A:4.3.7.1] 
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E 33.2 Metallic Gas Piping. Metallic gas piping systems 
shall be installed in accordance with approved plans and 
specifications, including provisions for cathodic protection. 
Each cathodic protection systcm shall be designed and 
installed in accordance with the provisions of 49 CFR 192. 
[NFPA 501A:4.3.7.2.1, 4.3.7.2.2J 

E 33.2.1 Cathodic Protection. Whcre the cathodic 
protection system is designed to protect the gas piping 
system, the gas piping system shall be electrically iso
lated from other underground metallic systems or 
installations. Where the gas piping system is cathodi
cally protected against corrosion, a dielectric fitting 
shall be used in the M/H gas connection to insulate the 
M/H from the underground gas piping system. [NFPA 
501A:4.3.7.2.3,4.3.7.2.4J 

E 33.2.2 Underground Metallic Systems. Where a 
cathodic protection system is designed to provide 
underground metallic systems and in8tal.lations with 
protection against corrosion, such systems and installa
tions shall be electrically bonded together and pro
tected as a whole. [NFPA 50IA:4.3.7.2.5] 

E 33.3 Plastic Gas Plastic gas piping shall be used 
underground and shall be installed with an electrically con
ductive wire tor locating the pipe. The wire used to locate 
the plastic pipe shall be copper, not less than No. 18 A WG, 
with insulation approved for direct burial. Portions of a 
plastic gas piping system consisting of metallic pipe shall 
be cathodically protected agai nst corrosion. [N FP A 
501 A:4.3. 7.3J 

E 33.4 Gas Piping System Shutoff Valve. A readily 
accessible and identifiable shutoff valve controlling the 
flow of gas to the entire M/H community gas piping system 
shall be installed near the point of connection to the scrvice 
piping or to the supply connection of an LPG container. 
[NFPA 501A:4.3.7.4] 

E 34.0 Liquefied Petrolcum Gas Equipmcnt. 

E 34.1 General. LPG equipment shall be installed in accor
dance with the applicable provisions of NFPA 58. [NFPA 
501 A:4.3.8J 

E 35.0 Oil Supply. 

E 35.1 General. The following three mcthods of supplying 
oil to an individual M/H site shall be permitted: 

(I) Supply from an outside undergrOlllld tank (see Section 
E 36.6). 

(2) Supply from a centralized oil distribution system 
designed and installed in accordance with accepted 
engineering practices and in accordance with NFPA 
31. 

(3) Supply from an outside aboveground tank (see Section 
E 36.6). [NFPA 501 A:4.3.9] 

E 35.2 .Minimum Oil Supply Tank Size. Oi I supply tanks 
sllall have a minimum capacity equal to 20 percent of the 
average annual oil consumption. [N FPA 50 I A:4.3.1 OJ 
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E 35.3 Oil Supply Connections. Oil supply connections at 
M/H sites, where provided from a centralized oil distribu
tion system, shall be located and arranged to permit attach
ment in a work-like manner to a M/H utilizing the stand. 
[NFPA 50IA:4.3.l1.1] The installation of such facilities 
shall comply with the following requirements: 

(I) The main oil distribution pipeline shall be permitted to 
be connected to a tank or tanks having an aggregate 
capacity not to exceed 20 000 gallons (75 708 L) at a 
point below the liquid level. 

(2) Where this piping is so connected, a readily accessible 
internal or external shutoff valve shal1 be installed in 
the piping as close as practicable to the tank. 

(3) Where external and aboveground, the shutoff valve and 
its tank connections shall be made of steel. 

(4) Connections between the tank( s) and the main pipeline 
shall be made with double swing joints or flexible con
nectors, or shall otherwise be arranged to permit the 
tank(s) to settle without damaging the system. 

(5) Where located aboveground, the connections shaH be 
located within the diked area. 

(6) A readily accessible and identified manual shutoff 
valve shall be installed in each branch supply pipeline 
that enters a building, mobile home, travel trailer, or 
other structure. This valve shall be permitted to be 
either inside or outside of the structure. Where outside, 
the valve shall be protected from weather and damage. 
\Vhere inside, the valve shall be located directly adja
cent to the point at which the supply line enters the 
structure. 

(7) A device shall be provided in the supply line at or 
ahead of the point where it enters the interior of the 
structure that will automatically shut off the oil supply, 
where the supply line between this device and the 
appliance is broken. This device shall be located on the 
appliance side of the manual shutotf valve. This device 
shall be solidly supported and protected from damage. 

(8) Means shall be provided to limit the oil pressure at the 
appliance inlet to not exceed 3 pounds-force per square 
inch gauge (psig) (21 kPa). Where a pressure-reducing 
valve is used, it shall be a type approved for the 
service. 

(9) A device shall be provided that automatically shuts off 
the oil supply to the appliance where the oil pressure at 
the appliance inlet exceeds 8 psig (55 kPa). 

Exceptions: 

(a) Where the distribution system is supplied from a 
gravity tank and the maximum hydrostatic head of 
oil in the tank is such that the pressure at the appli
ance inlet shall not exceed 8 psig (55 kPa). 

(b) Where a means is provided to automatically shut 
off the oil supply whcre the pressure-regulating 
device fails to regulate the pressure as required. 

(10) Appl iances equ ipped with primary safety controls 
specifically listed for the appliance shall be connected 
to a centralized oil distribution system. [NFPA 
31:9.2.10 9.2.15] 
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E 36.0 Fuel Supply Systems Installation. 

E 36.1 Flexible Gas Connector. Each gas supply connector 
shall be listed for outside M/H use, shall be not more than 6 
feet (1829 mm) in length, and shall have a capacity rating 
adequate to supply the connected load. 

Exception: Gas supply connections for manufactured 
homes located on an all-weather wood, concrete, concrete 
block foundation system or on a foundation constructed in 
accordance with the local building code or in the absence 
of a local code, with a recognized model building code. 
[NFPA 501A:4.4.I] 

E 36.2 Use of Approved Pipe and Fittings of Extension. 
Where it is necessary to extend the M/H inlet to permit 
connection of the 6 foot (1829 mm) listed connector to the 
site gas outlet, the extension shall be of approved materials 
of the same size as tbe M/H inlet and shall be supported at 
not more than 4 foot (] 2] 9 mm) intervals to the M/H. 
[NFPA 501A:4.4.2] 

E 36.3 Mechanical Protection. Gas outlet risers, regula
tors, meters, valves, or other exposed equipment shall be 
protected against accidental damage. [NFP A 50 I A:4.4.3] 

E 36.4 Special Rules on Atmospherically ControBed 
Regulators. Atmospherically controlled regulators shall be 
installed in such a manner that moisture cannot enter the 
regulator vent and accumulate above the diaphragm. Where 
the regulator vent is obstructed due to snow and con
ditions; shields, hoods, or other approved devices shall be I 
provided to guard against closing of the vent open ing. 
[NFPA 501A:4.4.4] 

E 36.5 Fuel Gas Piping Test. The M/H fuel gas piping 
system shall be tested with air before it is connected to the 
gas supply. The M/H gas piping system shall be subjected 
to a pressure test with appliance shutoff valves in their 
closed positions. [NFPA 50IA:4.4.5] 

E 36.5.1 Procedures. The fuel gas piping test shall 
consist of air pressure of not less than 10 inches water 
column or more than 14 inches water column (2.5 kPa 
to 3.5 kPa). The system shall be isolated from the air 
pressure source and shall maintain this pressure for not 
less than 10 minutes without perceptible leakage. Upon 
satisfactory completion of the test, the appliance valves 
shall be opened, and the gas appliance connectors shall 
be tested with soapy water or bubble solution while 
under the pressure remaining in the piping system. 
Solutions used for testing for leakage shall not contain 
corrosive chemicals. Pressure shall be measured with 
either a manometer, slope gauge, or gauge that is cali
brated in either water inch (mm) or psi (kPa), with 
increments of either 1110 of an inch (2.5 mm) or 1110 psi 
(0.7 kPa gauge), as applicable. Upon satisfactory com
pletion of the test, theM/H gas supply connector shall 
be instal1ed, and the connections shall be tested with 
soapy water or bubble solution. [NFPA 501 A:4.4.5.1] 

E 36.5.2 Warning. The following warning shall be I 
supplied to the installer: . 
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WARNING 

Do not overpressurize the fuel gas piping system. 
Damage to valves, regulators, and appliances is 
capable of occurring due to pressurization beyond the 
maximums specified. [NFPA S01A:4.4.S.2] 

E 36.5.3 Vents. Gas appliance vents shall be visually 
inspected to ensure that they have not been dislodged 
in transit and are connected securely to the appliance. 
[NFPA SOlA:4.4.S.3] 

I E 36.6 Oil Tanks. Not more than one 660 gallon (2498 L) 
tank or two tanks with aggregate capacity of 660 gallons 
(2498 L) or less shall be connected to one oil-burning 
appliancc. Two supply tanks, where used, shall be cross
connected and provided with a single fill and vent in accor
dance with NFPA 31, and shall be on a common slab and 
rigidly secured one to the other. Tanks having a capacity of 

I 660 gallons (2498 L) or less shall be supported by rigid, 
noncombustible supports to prevent settling, sliding, or 
lifting. [NFPA SOIA:4.4.6] 

E 36.6.1 InstalJation. Oil supply tanks shall be 
installed in accordance with the applicable provisions 
ofNFPA 31. [NFPA SOIA:4.4.6.1] 

E 36.6.2 Capacity. A tank with a capacity not larger 
than 60 gallons (227 L) shall be permitted to be a 
DOT-S shipping container (drum) and so marked, or a 
tank constructed in accordance with the provisions of 
UL 80. Tanks other than DOT -S shipping containers 
having a capacity of not more than 660 gallons (2498 
L) shall be constructed in accordance with the provi
sions of UL 80. Pressure tanks shall be constructed in 
accordance with Section VIII of the ASME Boiler and 
Pressure Vessel Code. [NFPA SO 1 A:4.4.6.2] 

E 36.6.3 Location. Tanks, as described in Section E 
36.6 and Section E 36.6.2, that are adjacent to build
ings shall be located not less than 10 feet (3048 mm) 
from a property line that is permitted to be built upon. 
[NFPA S01A:4.4.6.3] 

E 36.6.4 Vent. Tanks with a capacity not larger than 
660 gallons (2498 L) shall be equipped with an open 
vent not smaller than a 11/2 inch (40 mm) iron pipe 
size; tanks with a SOO gallon (1892 L) or less capacity 
shall have a vent of 1 Y4 inch (32 mm) iron pipe size. 
[NFPA SOIA:4.4.6.4] 

E 36.6.5 Liquid Level. Tanks shall be provided with a 
means of determining the liquid level. [NFPA 
SO 1 A:4.4.6.S] 

E 36.6.6 FiJI Opening. The filJ opening shall be a size 
and in a location that permits filling without spillage. 
[NFPA SOl A:4.4.6.6] 

E 37.0 Manufactured Home Accessory Building Fuel 
Supply Systems. 

E 37.1 General. Fuel gas supply systems installed in a 
M/H accessory building or structure shall be in accordance 
with the applicable provisions of NFPA S4 and NFPA S8. 

2013 CALIFORNIA PLUMBING CODE 

APPENDIX E 

Fuel oil supply systems shall comply with the applicable 
provisions ofNFPA 31. [NFPA SOl A:4.S] 

E 38.0 Community Building Fuel Supply Systems in 
Manufactured Home Communities. 

E 38.1 Fuel Gas Piping and Equipment Installations. Fuel 
gas piping and equipment installed within a permanent build
ing in a M/H community shall bc in accordance with nation
ally recognized appliance and fuel gas piping codes and stan
dards adopted by the Authority Having Jurisdiction. Where 
the state or other political subdivision does not assume juris
diction, such fuel gas piping and equipment installations shall 
be designed and installed in accordance with NFPA S4 or I 
NFPA S8. [NFPA SOIA:4.6.1] 

E 38.2 Oil Supply Systems in M/H Communities. Oil
burning equipment and installation within a M/H community 
shall be designed and constructed in accordance with the 
applicable codes and standards adopted by the Authority 
Having Jurisdiction. Where the state or other political subdi
vision does not assume jurisdiction, such installation shall be 
designed and constructed in accordance with NFPA 31. I 
[NFPA SOlA:4.6.2] 

E 38.3 Oil-Burning Equipment and Installation. Oil
burning equipment and instal1atiol1 within a building con
structed in a M/H community in accordance with the local 
building code or a nationally recognized building code shall 
be in accordance with nationally recognized codes and 
standards adopted by the Authority Having Jurisdiction. 
Where the state or other political subdivision does not 
assume jurisdiction, such oil-burning equipment and instal
lation shall be designed and installed in accordance with I 
NFPA 3l. [NFPA SOIA:4.6.3] 

E 38.4 Inspections and Tests. Inspections and tests for 
fuel gas piping shall be made in accordance with Chapter 1 I 
and Chapter 12 of th is code. 

Part E 
Recreational Vehicle Parks. 

E 39.0 Plumbing Systems. 

E 39.1 General. Plumbing systems shall be installed in 
accordance with the plumbing codes of the Authority 
Having Jurisdiction and with this appendix. 

E 40.0 Definitions. 

For purposes of this chapter, the following definitions shall 
apply: 

Recreational Vehicle (RV). A vehicular-type unit primar
ily designed as temporary living quarters for recreational, 
camping, travel, or seasonal use, that either has its own 
moti ve power, or is mounted on or towed by another 
vehicle. The basic entities are camping trailer, fifth-wheel 
trailer, motor home, park trailer, travel trailer, and truck 
camper. 
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Recreational Vehicle Park. A plot of land upon which two 
or more recreational vehicle sites are located, established, 
or maintained for occupancy by recreational vehicles of the 
general public as temporary living quarters for recreation or 
vacation purpose. 

Recreational Vehicle Site. Within a recreational vehicle 
park, a plot of ground intended for the accommodation of a 
recreational vehicle, a tent, or other individual camping unit 
on a temporary basis. 

Part F 
Recreational Vehicle Park Toilet and Shower Facilities. 

E 41.0 Water Closets and Udnals. 

E 41.1 General. Water closets and urinals shall be pro
vided at one or more locations in a recreational vehicle 
park. They shall be of conven ient access and shall be 
located within a 500 foot (152.4 m) radius from a recre
ational vehicle site not provided with an individual se\ver 
connection. 

E 42.0 Markings. 

E 42.1 General. Facilities for males and females shall be 
appropriately marked. 

E 43.0 Number of 'Vater Closets. 

E 43.1 General. Not less than one water closet shall be 
provided for each sex up to the first 25 sites. For each addi
tional 25 sites not provided with sewer connections, an 
additional water closet shall be provided. 

E 44.0 Interior Finish. 

E 44.1 GeneraJ. The interior finish of walls shall be mois
ture resistant to a height of not less than 4 feet (1219 mm) 
to facilitate washing and cleaning. 

E 45.0 Floors and Drains. 

E 45.1 GeneraL The floors shall be constructed of material 
impervious to water and shall be easily cleanable. A build
ing having water-supplied water closets shall be provided 
with a floor drain in the toilet rool11. This drain shall be pro
vided with means to protect the trap seal in accordance with 
this code. 

E 46.0 Lavatories. 

E 4601 General. Where water-supplied water closets are 
provided, an equal number of lavatories shall be provided 
for up to six water closets. One additional lavatory shall be 
provided for each two water closets where more than six 
water closets are required. Each lavatory basin shall have a 
piped supply of potable water and shall drain into the 
drainage system. 
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E 47.0 Urinals. 

E 47.1 General. Where separate facilities are provided for 
men and women, urinals shall be acceptable for not more 
than one-third of the water closets required in the men's 
facilities, except that one urinal shall be permitted to be 
used to replace a water closet in a minimum parle 
Individual stall or wall-hung types of urinals shall be 
installed. Floor-type trough units shall be prohibited. 

E 48.0 Approved 'Vater Closets. 

E 48.1 General. Water closets shall be of an approved, 
elongated bowl type and shall be provided with seats with 
open fronts. 

E 49.0 'Vater Closet Compartment. 

E 49.1 General. Each water closet shall be in a separate 
compartment and shall be provided with a latched door for 
privacy. A holder or dispenser for toilet paper shall be pro
vided. Dividing walls or partitions shall be not less than 5 
feet (1524 mm) high and shall be separated from the floor 
by a spacc not exceeding 12 inches (305 mm). 

E 50.0 Compartment Size. 

E 50.1 General. Water closet compartments shall be not 
less than 30 inches (762 mm) in width [no water closet 
shall be set closer than 15 inches (381 mm) from its center 
to a side wall] and shall be not less than 30 inches (762 
mm) of clear space in front of each water closet. 

E 51.0 Receptacle. 

E 51.1 GeneraL Each toilet room for women shall be pro
vided with a receptacle for sanitary napkins. The receptacle 
sha11 be of durable, impervious, readily cleanable material, 
and shall be provided with a lid. 

E 52.0 Shower Size. 

E 52.1 General. Each shower, where provided, shall have a 
floor area of 36 inches by 36 inches (914 mm by 914 mm), 
shall be capable of encompassing a 30 inch mm) 
diameter circle and shall be of the individual type. The 
shower area shall be visually screened from view with a 
minimum floor area of 36 by 36 inches (914 mm by 914 
mm) per shower. Each shall be provided with individual 
dressing areas screened from view and shall contain a 
minimum of one clothing hook and stool (or bench area). 

E 53.0 Drainage System Connection. 

E 53.1 General. Each shower area shall be designed to 
minimize the flow of water into the dressing area and shall 
be connected to the drainage system by means of a properly 
trapped and vented inlet. Each such area shall have an 
impervious, skid-resistant surface; wooden racks (duck 
boards) over shower floors shall be prohibited. 
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E 54.0 Ceiling Height and Doors. 

I E 54.1 General. A toilet facility shall have a ceiling height 
of not less than 7 feet (2134 mm) and, unless atiificial light 
is provided, a window or skylight area equal to not less 
than 10 percent of the floor area shal1 be provided. 

Doors to the exterior shall open outward, be self
closing, and shall be visually screened by means of a 
vestibule or wall to prevent direct view of the interior 
where the exterior doors are open. Such screening shall not 
be required on single toilet units. 

E 55.0 Ventilation. 

E 55.1 General. A toilet facility shall have permanent, 
non-closable, screened opening(s), having a total area not 
less than 5 percent of the floor area and opening directly to 
the exterior in order to provide proper ventilation. Listed 
exhaust fan(s), vented to the exterior, the rating of which in 
cubic feet per minute (Lis) is not less than 25 percent of the 
total volume of the room(s) served, shall be considered as 

I meeting the requirements of this section. Openable 
windows and vents to the outside shall be provided with 
fly-proof screens of not less than number 16 mesh. 

PartG 
Recreational Vehicle Park Potable Water Supply and 

Distribution. 

E 56.0 Quality. 

E 56.1 General. The supply or supplies of water shall 
comply with the potable water standards of the state, local 
health authority or, in the absence thereof, with the 
Drinking \Vater Standard of the Federal Environmental 

I Protection Agency. 

E 57.0 Sources. 

E 57.1 General. Water approved by a regulating agency 
shall be acceptable. Where an approved public water supply 
system is available, it shall be used. Where the park has its 
own water supply system, the components of the system 
shall be approved. A water supply system that is used on a 
seasonal basis shall be provided with means for draining. 

E 58.0 Prohibited Connections. 

E 58.1 General. The potable water supply shall not be con
nected to a nonpotable or unapproved water supply, nor be 
subjected to backflow or backsiphonage. 

E 59.0 Supply. 

E 59.1 General. The water supply system shall be designed 
and constructed in accordance with the following: 

(I) A minimum of 25 gallons (95 per day per site for 
sites without individual water connections. 

A minimum of 50 gallons (J 89 L) per day per site for 
sites with individual water connections. 
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(3) A minimum of 50 gallons (189 L) per day per site 
where water-supplied water closets are provided in 
restrooms. 

E 60.0 Pressure and Volume. 

E 60.1 General. Where water is distributed under pressure 
to an individual site, the water supply system shall be 
designed to provide a minimum flow pressure of not less 
than 20 psi (l38 kPa) with a minimum flow of2 gallons per 
minute (gpm) (0.1 Lis) at an outlet. The pressure shall not 
exceed 80 psi (552 kPa). 

E 61.0 Outlets. 

E 61.1 GeneraL \Vater outlets shall be convenient to 
access and, where not piped to individual RV sites, shall 
not exceed 300 feet (91 440 mm) from a site. Provisions 
shall be made to prevent accumulation of standing water or 
the creation of muddy conditions at each water outlet. 

E 62.0 Storage Tanks. 

E 62.1 General. Water storage tanks shall be constructed 
of imperviolIs materials, protected against contamination, 
and provided with locked, watertight covers. Overflow or 
ventilation openings shall be down-facing and provided 
with corrosion-resistant screening of not less than number 
24 mesh to prevent the entrance of insects and vermin. 
Water storage tanks shall not have direct connections to 
sewers. 

Part H 
Recreational Vehicle Park 'Vater Connections 

for Individual Recreational Vehicles. 

E 63.0 Location. 

E 63.1 General. Where provided, the water connections for 
potable watcr to individual recreational vehicle sites shall 
be located on the left rear half of the site (left side of RV) 
within 4 feet (1219 mm) of the stand. 

E 64.0 Water Riser Pipe. 

E 64.1 GeneraL Each potable water connection shall 
consist of a water riser pipe that shall be equipped with a 
threaded male spigot located not less than 12 inches (305 
mm) but not more than 24 inches (6 J 0 111111) above grade 
level for the attachment of a standard water hose. The water 
riser pipe shall be protected from physical damage in accor
dance with this code. This connection shall be equipped 
with a listed antisiphon backf10w prevention device. 

E 65.0 Drinking Fountains. 

E 65.1 General. Where provided, drinking fountains shall 
be in accordance with the requirements of this code. 
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Part J 
Recreational Vehicle Park Drainage System. 

E 66.0 Where Required. 

I E 66.1 General. An approved drainage system shall be 
provided in R V parks for conveying and disposing of 
sewage. Wbere available, parks shall be connected to a 
public sewcr system. 

E 67.0 Materials. 

E 67.1 General. Pipe and fittings installed in the drainage 
system shall be of material listed, approved, and installed in 
accordance with th is code. 

E 68.0 Pipe Sizes. 

E 68.1 General. Thc minimuIll diameters of drainage later
als, branches, and mains serving RV sites shall be in accor-

I dance with Table E 68.1. 

TABLE E 68.1 
PIPE SIZES 

MAXIMUM NUMBER OF 

RECREATIONAL VEHICLE 

ST ANDS SERVED 

5 

36 

120 

440 

For Sl units: I inch mm 

E 69.0 Sewer Lines. 

MINIMUM PIPE SIZES 

(inches) 

3 

4 

5 

6 

8 

E 69.1 General. Sewer lines shall be located to prevent 
damage from vehicular trat1lc. 

E 70.0 Cleanouts. 

E 70.1 General. Cleanouts shall be provided in accordance 
with Chapter 7 of this code. 

Part J 
Recreational Vehicle Site Drainage System Inlet. 

E 71.0 Sewer Riser Pipe. 

E 71.1 General. Where provided, the site drainage system 
inlet connections for individual RVs shall be located so as 
to prevent damage by the parking of RVs or automobiles 
and shall consist of a sewer riser extending vertically to 
grade. The minimul11 diameter of the sewer riser pipe shall 
be not less than 3 inches 111m) in diameter, and shall be 
provided with a 4 inch (100 mm) inlet or not less than a 3 
inch (80 mm) female fitting. 
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E 72.0 Location. 

E 72.1 General. Where provided, the sewer inlet to individ
ual RV sites shall be located on the left rear half of the site 
(left side of the RV) within 4 feet (1219 mm) of the stand. 

E 73.0 Protection. 

E 73.1 General. The sewer riser pipe shall be firmly 
imbedded in the ground and protected against damage from 
movement. It shall be provided with a tight-fitting plug or 
cap, which shall be secured by a durable chain (or equiva
lent) to prevent loss. 

Part K 
Recreational Vehicle Park Sanitary Disposal Stations. 

E 74.0 Where Required. 

E 74. t General. One RV sanitary disposal station shall be 
provided for each 100 R V sites, or part thereof, which are 
not equipped with individual drainage system connections. 

E 75.0 Access. 

E 75.1 General. Each station shall be level and convenient 
of access from the service road and shall provide easy 
ingress and egress for recreational vehicles. 

E 76.0 Construction. 

E 76.1 General. Unless other approved means are used, 
each station shall have a concrete slab with the drainage 
system inlet located so as to be on the road (left) side of the 
recreational vehicle. The slab shall be not less than 3 feet 
by 3 feet (914 mm by 914 mm), not less than inches (89 
mm) thick and properly reinforced. The slab surface is to be 
troweled to a smooth finish and sloped from each side 
inward to a drainage system inlet. 

The drainage system inlet shall consist of a 4 inch (102 
111111), self-closing, foot-operated hatch of approved material 
with the cover l11i1led to fit tight. The hatch body shall be 
set in the concrete of the slab with the lip of the opening 
flush with its surface to facilitate the cleansing of the slab 
with water. The hatch shall be properly connected to a 
drainage system inlet, which shall discharge to an approved 
sanitary sewage disposal facility. 

E 77.0 Flushing Device. 

E 77.1 General. Where the recreational vehicle park is pro
vided with a piped water supply system, means for flushing 
the recreational vehicle holding tank and the sanitary dis
posal station slab shall be provided that consists of a piped 
supply of water under pressure, terminating in an outlet 
located and installed so as to prevent damage by automo
biles or recreational vehicles. The flushing device shall 
consist of a properly supported riser terminating not less 
than 2 feet (610 mm) above the ground surface, with a of 
an inch (20 mm) valved outlet adaptable for a flexible hose. 
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The water supply to the flushing device shall be pro
tected from backflow by means of a listed vacuum breaker 
or backflow prevention device located downstream from 
the last shutoff valve. 

Adjacent to the flushing arrangement shall be posted a 
sign of durab Ie material not less than 2 feet by 2 feet (610 
mm by 610 mm) in size. Inscribed thereon in clearly legible 
letters shall be the following: 

"DANGER NOT TO BE USED FOR DRINKING OR 
DOMESTIC PURPOSES." 

Part L 
Recreational Vehicle Park Water Stations. 

E 78.0 Potable Watering Stations. 

E 78.1 General. A potable watering station, where pro
vided for filling recreational vehicle potable water tanks, 
shall be located not less than 50 feet (15 240 mm) from a 
sanitary disposal station. Where such is provided, adjacent 
to the potable water outlet there shal1 be a posted of 
durable material not less than 2 feet by 2 feet (610 mm by 
610 mm) in size. Inscribed thereon in clear letters 
on a contrasting background shall be: 

"POTABLE WATER. NOT TO BE USED FOR FLUSHING 
WASTE TANKS." 

The potable water shall be protected hom backflow by 
means of a listed vacuum breaker located downstream from 
the last shutoff valve. 

Part M 
Recreational Vehicle Park Fuel Gas Equipment and 

J nstaHations. 

E 79.0 Fuel Gas Equipment. 

E 79.1 General. Fuel gas equipment and installations shall 
comply with Part D of this appendix, except as otherwise 
permitted or required by this code. 
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CALIFORNIA PLUMBING CODE - MATRIX ADOPTION TABLE 

APPENDIX F - FIREFIGHTER BREATHING AIR REPLENISHMENT SYSTEMS 
(Matrix Adoption Tables are non-regulatory, intended only as an aid to the user. See Chapter 1 for state agency authority and building application.) 

Adopting Agency 

Entire Chapter 
,-~-------- ~- .... -.-... -~--

II Adopt Entire Chapter as amended 
,(amended sections listed below) 

... _ ............ __ . ---.. 

'Ii Adopt only those sections that are 
listed below 

i . 

Chapter/Section 
_ , •• ,,, •• ,' ""~hk __ ~ ___ ',hh' h 
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DSA OSHPD 
Sl SlC 

SS SS/CC 1 2 3 
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F 1.0 General. 

F 1.1 Applicability. This chapter covers minimum require
ments for the installation of firefighter breathing air replen
ishment systems. 

F 2.0 Definitions. 

For purposes of this chapter, the following definitions shall 
apply: 

.•. ,.... .. - ..... "..., Building. A building where the floor of an 
occupiable story exceeds 75 feet (22 860 mm) above the 
lowest level of fire department vehicle access. [NFPA 
5000:3.3.64.10J 

Intedor Cylinder Fill Panels. Lockable interior panels 
that provide firefighters the ability to regulate breathing air 
pressure and refill SCBA cylinders. 

Interior Cylinder Fill Stations and Enclosures. Free
standing fill containment stations that provide firefighters 
the ability to regulate breathing air pressure and refill 
SCBA cylinders. 

I 
Open-Circuit Self-Contained Breathing Apparatus. An 
SCBA in which ex .. halation is vented to the atmosphere and 
not rebreathed. [NFPA 198] :3.3.29J 

Self-Contained Breathing Apparatus (SeBA). An atmo
sphere-supplying respirator that supplies a respirable air 
atmosphere to the user from a brcathing source that is inde
pendent of the ambient environment and designed to be 
canied by the user. [NFPA 1981:3.3.40J 

For the purposes of this appendix, where this term is 
used without a qualifier, it indicates an open-circuit self
contained breathing apparatus or combination 
SCBA/SARs. For the purposes of this appendix, combina
tion SCBA/SARs are encompassed by the terms self-con-

I tained breathing apparatus or SC8A. 

Welding Procedure Specification (WPS). A written qual
ified welding procedure prepared to provide direction for 
making production welds to code requirements. [ASME 
831.1'100.2] 

F 3.0 System Components. 

F 3.1 General. Firefighter breathing air replenishment 
systems shall contain, as a minimum, the following compo
nents: 

( I) Exterior fire department connection panel 

(2) Interior fire department air fill panel or station 

(3) Interconnected piping distribution system 

Pressure monitoring switch 

F 4.0 Required Installations. 

F 4.1 General. A firefighter air system shall be installed in 
the following buildings: 
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(I) High-rise buildings. 

(2) Underground structures that are three or more floors 
below grade with an area greater than 20 000 square 
feet (1858 m2). 

Large area structures with an area greater than 200000 
square feet (18 580 m2

) and where the travel distance 
from the building centerline to the closest exit is 
greater than 500 feet (152.4 m), such as warehouses, 
manufactu ri ng comp I exes, mall s, or conventi on 
centers. 

(4) Underground transportation or pedestrian tunnels 
exceeding 500 feet (152.4 m) in length. 

F 5.0 Exterior Fire Department Connection Panel and 
Enclosure. 

F 5.1 Purpose. The exterior fire department connection 
panel shall provide the fire department's mobile air opera
tor aceess to the system and shall be compatible with the 
fire department's mobile air unit. 

F 5.2 Number of Panels. Each building or structure shall 
have a minimum of two panels. 

F 5.3 Location. Each panel shall be attached to the build
ing or on a remote monument at the exterior of the building 
with a minimum 6 foot (1829 mm) radius and 180-degree 
(3.14 rad) clear unobstructed access to the front of the 
panel. The panel shall be weather-resistant or secured 
inside of a weather-resistant enclosure. The panel shall be 
located on opposite sides of the building within 50 feet (15 
240 mm) of an approved roadway or driveway, or other 
locations approved by the Authority Having Jurisdiction. 

F 5.4 Construction. The fire department connection panel 
shall be installed in a metal cabinet constructed of not less 
than 18-gauge carbon steel or equivalent. The cabinet shall 
be provided with a coating or other means to protect the 
cabinet from corrosion. 

F 5.5 Vehicle Protection. Where the panel is located in an 
area subject to vehicle traffic, impact protection shall be 
provided. 

F 5.6 EndosureMarking. The front of the enclosure shall 
be marked, "FIREFIGHTER AIR SYSTEM". The lettering 
shall be in a color that contrasts with the enclosure front 
and in letters that are not less than 2 inches (51 mm) high 
with % of an inch (9.5 mm) brush stroke. 

F 5.7 Enclosure Components. The exterior fire depart
ment connection panel shall contain the necessary gauges, 
isolation valves, pressure-relief valves, pressure-regulating 
valves, check valves, tubing, fittings, supports, connectors, 
adapters, and other necessary components as required to 
allow the fire department's mobile air unit to connect and 
augment the system with a constant source of breathing air. 
Each fire department connection panel shall contain not 
less than two inlet air connections. 
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F 5.8 Pressure-Relief Valve. Pressure-relief valves shall 
be installed downstream of the pressure regulator inlet. The 
relief valve shall meet the requirements of CGA S-1.3 and 
shall not be field adjustable. The relief valve shall have a 
set-to-open pressure not exceeding 1.1 times the design 
pressure of the system. Pressure-relief valve discharge shall 
terminate so that the exhaust air stream cannot impinge 
upon personnel in the area. Valves, plugs, or caps shall not 
be installed in the discharge of a pressure-relief valve. 
Where discharge piping is used, the end shall not be 
threaded. 

F 5.9 Security. Thc fire department connection panel 
enclosurc shall be locked by an approved means. 

F 6.0 Interior Cylinder Fm Panels. 

F 6.1 Cabinet Requirements. Each cylinder fill panel shall 
be installed in a metal cabinet constructed of not less than 
J8-gauge carbon steel or equivalent. The depth of the 
cabinet shall not create an exit obstruction where installed 
in building stairwells. With the exception of the shutoff 
valve, pressure gauges, fill hoses, and ancillary compo
nents; no system components shall be visible and shall be 
contained behind a not less than 18-gauge interior paneL 

F 6.2 Clearance and Access. The panel shall be located 
not less than 36 inches (914 mm) but not more than 60 
inches (1524 mm) above the finished floor or a stairway 
landing. Clear unobstructed access shall be provided to 
each panel. 

F 6.3 Door. The door shall be arranged such that where the 
door is open, it does not reduce the required exit width or 
create an obstruction in the path of egress. 

F 6.4 Cabinet Marking. The front of each cylinder fill 
panel shall be marked, "FIREFIGHTER AIR SYSTEM". 
The lettering shall be in a color that contrasts with the 
cabinet front and in letters that are not less than 2 inches 
(51 mm) high with y.~ of an inch (9.5 mm) brush stroke. 

I
F 6.5 Cabinet Components. The cabinet shall be of a size 
to allow for the installation of the components in Section F 
6.5.1. 

F 6.5.1 Cylinder Fill Panel. The cylinder fill panel 
shall contain the gauges, isolation valves, pressure
relief valves, pressure-regulating valves, check valves, 
tubing, fittings, supports, connectors, hoses, adapters, 
and other components to refill SCBA cylinders. 

F 6.6 Cylinder Filling Hose. The design of the cabinet 
shall provide a means for storing the hose to prevent 
kinking. Where the hose is coiled, the brackets shall be 
installed so that the hose bend radius is maintained at 4 
inches (102 mm) or greater. Fi II hose connectors for con
nection to SCBA cylinders shall comply with the require
ments of CGA V-I, number 346 or 347. No other SCBA 
cylinder fill connections shall be permitted. 

F 6.7 Security. Each panel cover shall be maintained and 
locked by an approved means. 
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F 7.0 Interior Cylinder Fill Stations and Enclosures. 

F 7.1 Location. The location of the closet or room for each 
air fill station shall be approved by the Authority Having 
Jurisdiction. Where approved by the Authority Having 
Jurisdiction, the space shall be permitted to be utilized for 
other flretighting purposes. The door to each room enclos
ing the air filling station enclosure shall be readily accessi
ble at all times. Not less than a 6 foot (1829 mm) radius and 
180-degree (3.14 rad) clear unobstructed access to the front 
of the air filling station shall be provided. The enclosure 
shall have emergency lighting installed in accordance with 
NFPA 70. 

F 7.2 Security. Each air fill station shall be installed within 
a lockable enclosure, closet, or room by an approved 
means. Access to fill equipment and controls shall be 
restricted to authorized personnel by key or other means. 

F 7.3 Components. The air fill station shall contain the 
gauges, isolation valves, pressure-relief valves, pressure
regulating valves, check valves, tubing, fittings, supports, 
connectors, hoses, adapters, and other components to refill 
SCBA cylinders. 

F 7.4 Cylinder Filling Hose. Where hoses are used, the 
design of the cabinet shall provide a means for storing the 
hose to prevent kinking. Where the hose is coiled, the 
brackets shall be installed so that the hose bend radius is 
maintained at 4 inches (102 mm) or greater. FilJ hose con
nectors for connection to SCBA cylinders shall comply 
with the requirements of CGA V-I, no. 346 or 347. For 
high-pressure SCBA cylinders of 4500 pounds-force per 
square inch (psi) (31 026 kPa), no. 347 connectors shall be 
used. For low-pressure SCBA cylinders of 3000 psi (20 684 
kPa) and 2200 psi (15 168 kPa), no. 346 connectors shall 
be used. No other SCBA cylinder fill connections shall be 
permitted. 

F 7.5 Enclosure and Air Filling Station Marking. Each 
enclosure, closet, or room shall be marked, "FIREFIGHT
ERS AIR SYSTEM. The lettering shall be in a color that 
contrasts with the cabinet front and in letters that are not 
less than 2 inches (51 mm) high with 3;;~ of an inch 
mm) brush stroke. 

F 8.0 Materials. 

F 8.1 General. Pressurized components shall be compati
ble for use with high-pressure breathing air equipment and 
self-contained breathing air apparatus. Pressurized breath
ing air components shall be rated for not less than a 
working pressure of 5000 psi (34474 kPa). 

F 8.2 Tubing. Tubing shall be stainless steel in accordance 
with ASTM A 269, or other approved materials that are 
compatible with breathing air at the system pressure. 
Routing of tubing and bends shall be such as to protect the 
tubing from mechanical damage. 

F 8.3 Fittings. Fittings shall be constructed of stainless 
steel in accordance with ASTM A 479, or other approved 
materials that are compatible with breathing air at the 
system pressure. 
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F 8.4 Prohibited Materials. The use of nonmetallic mate
rials, carbon steel, iron pipe, malleable iron, high-strength 
gray iron, or alloy steel shall be prohibited for breathing air 
pipe and tubing materials. 

F 8.5 Pressure Monitoring Switch. An electric low- pres
sure monitoring switch shall be installed in the piping 
system to monitor the air pressure. The pressure switch 
shall transmit a supervisory signal to the central alarm 
monitoring station where the pressure of the breathing air 
system is less than 80 percent of the system operating pres
sure. Activation of the pressure switch shall also activate an 
audible alarm and visual strobe located at the building 
annunciator panel. A weather-resistant sign shall be pro
vided in conjunction with the audible alarm stating, "FIRE
FIGHTER AIR SYSTEM - LOW AIR PRESSURE 
ALARM." Where not part of a building annunciator panel, 
the lettering shall be in a contrasting color, and the letters 
shall be not less than 2 inches (51 mm) high with 18 of an 
inch (9.5 mm) brush stroke. 

F 8.6 Isolation Valve. A system isolation valve shall be 
installed downstream of each air fill station and shaH be 
located in the panel or within 3 feet (914 of the 
station. The isolation valve shal1 be marked with its func
tion in letters that are not less than 3;]6 of an inch (4.8 mm) 

with a VI6 of an inch (1.6 mm) brushstroke. 

F 9.0 System Requirements. 

. F 9.1 Protection. Components of the firefighter breathing 
air replenishment system installed in a building or stmcture 
shaH be by not less than 2 hour fire-resistive con
struction. Components shall be protected from physical 
damage. 

F 9.2 Markings. Components shall be clearly identified by 
means of stainless steel or plastic labels or tags indicating 
their function. This shall include not less than all fire 
department connection panels, air fill stations, air storage 
system, gauges, valves, air connections, air outlets, enclo
sures, and doors. 

F 9.3 Tubing Markings. Tubing shaI1 be clearly marked, 
"FIREFIGHTERS AIR SYSTEM" and "HIGH PRES
SURE BREATHING AIR" by means of signs or self-adhe
sive labels. Signs shall be I incll (25.4 mm) high and shall 
be secured to the tubing. Signs shall be made of brass, 
stainless or plastic and engraved with 3!,q of an inch 
(9.5 mm) letters with VI6 of an inch (1.6 mm) stroke letter
ing. Signs or labels shall be placed at not less than 20 foot 
(6096 mm) intervals and at each fitting, whether the tubing 
is concealed or in plain view. Tubing shall have a sign or 
label at an accessible point. 

F 9.4 Support. Pipe and tubing shall be supported at inter
vals not less than shown in Table 313.l of this code. Pipe 
and tubing shall be supported in accordance with Section 
313.0 of this code. 

F 10.0 Design Criteria. 

F 10.1 Fill Time. The system shall be designed to fill, at 
the most remote fiI1 station or panel, not less than two 66 
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cubic foot (ft3
) (1.87 m3) compressed breathing air cylin

ders to a pressure not to exceed 4500 psi (31 026 kPa) 
simultaneously in 3 minutes or less. \Vhere capacity 
is required, the Authority Having Jurisdiction shall specify 
the required system capacity. 

F 10.2Fm Panels or Stations Location. Cylinder fill panels 
or stations shall be installed in the interior of buildings in 
accordance with Section F 10.2.1 through Section F J 0.2.3. I 

F 10.2.1 High-Rise BuHdings. An interior cylinder fill 
panel or station shall be installed commencing on the 
third floor and every third floor thereafter above grade. 
For underground noors in buildings with more than 
five underground floors, an interior cylinder fill panel 
or station shall be installed commencing on the third 
floor below and every three floors below grade 
thereafter, for the bottom-most floor. 

F 10.2.2 Underground Structures. For underground 
floors in buildings with more than five underground 
floors, an interior cylinder fill panel or station shall be 
installed commencing on the third floor below grade 
and every three floors bclow grade thereafter, except 
for the bottom-most floor. 

F 10.2.3 Installation Locations. The specific location 
or locations on each floor shall be approved by the 
Authority Having Jurisdiction. 

F 11.0 System Assembly Requirements . 

FILl General. The system shall be an all-welded system 
except where the tubing joints are readily accessible and at 
the individual air fill panels or stations. Where mechanical 
high-pressure tube fittings are used, they shall be approved 
for the of materials to be joined and rated for the 
maximum pressure of the system. 

F 11.2 Welding Requirements. Prior to and during the I 
welding of sections of tubing, a continuolls, regulated dry 
nitrogen or argon purge at 3 psi (21 shall be main
tained to eliminate contamination with products of the oxi
dation or welding flux. The purge shall commence not less 
than 2 minutes prior to welding operations and continue 
until the welded joint is at ambient temperature. Welding 
procedures shall comply with the following requirements: 

(1) Qualification of theWPS to be used, and of the perfor-
mance of welders and operators, is required. 

(2) No welding shall be done where there is impingement 
of rain, snow, sleet, or high wind on the weld area. 

(3) Tack welds permitted to remain in the finished weld 
shall be made by a qualified welder. Tack welds made 
by an unqualified welder shall be removed. Tack welds 
which remain shall be made with an electrode and 
WPSwhich is the same as or equivalent to the elec
trode and WPS to be used for the first pass. The stop
ping and stal1ing ends shall be prepared by grinding or 
other means so that they are capable of satisfac
tory incorporated into the final weld. Tack welds 
which have cracked shall be removed. 

(4) Arc strikes outside the area of the intended weld shall 
be avoided on a base material. [ASME B3 L 1: 127.4.1] 
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F 11.3 Prevention of Contamination. The system compo
nents shall not be exposed to contaminants, including but 
not limited to, oils, solvents, dirt, and construction materi
als. Where contamination of system components has 
occurred, the affected component shall not be installed in 
the system. 

F 12.0 System Acceptance and Certification. 

F 12.1 Static Pressure Testing. Following fabrication, 
assembly, and installation of the piping distribution system, 
exterior connection panel, and interior cylinder fill panels, 
the Authority Having Jurisdiction shall witness the pneu
matic testing of the complete system at a test pressure of 
not less than 7500 psi (51 711 kPa) using oil-free dry air, 
nitrogen, or argon. A pneumatic test of not less than 24 
hours shall be performed. During this test, all fittings, 
joints, and system components shall be inspected for leaks. 
A solution compatible with the system component materi
als shall be used on each joint and fitting. Defects in the 
system or leaks detected shall be documented on an inspec
tion report, repaired or replaced. As an alternate, a pres
sure-decay test in accordance with ASME B31.3 shall be 
permitted. 

F12.2 Low Pressure Switch Test. Upon successful com
pletion of the 24 hour static pressure test, the system's low
pressure monitoring switch shall be cal ibrated to not less 
than 3000 psi (20 684 kPa) descending, and tested to verify 
that the signal is annunciated at the building'S main fire 
alarm panel and by means of an audible alarm and visual 
strobe located in a visible location. 

F 12.3 Compatibility Check. Each air fill panel and 
station, and each exterior fire depmiment connection panel, 
shall be tested for compatibility with the fire department's 
SCBA fill fittings. 

F 12.4 Material Certifications. The pipe or tubing mate
rial certifications shall be provided to the Authority Having 
Jurisdiction. 

F 12.5 Air Sampling. Before the system is placed into 
service, a minimum of two samples shall be taken from 
separate air fill panels and submitted to an independent cer
tifIed gas analysis laboratory to verify the system's cleanli
ness and that the air is in accordance with the following 
requirements for breathing air: 

(1) Breathing air shall have oxygen content not less than 
19.5 percent and not greater than 23.5 percent by 
volume. 

(2) Breathing air shall not have a concentration of carbon 
monoxide exceeding 5.0 parts per million (ppm) by 
volume. 

(3) Breathing air shall not have a concentration of carbon 
dioxide exceeding 1000 ppm by volume. 

(4) Breathing air shall not have a concentration of con
densed oil and particulate exceeding 7.2 E-ll pounds 
per cubic inch OblinJ) (2.0 mg/m3

) at 72°F (22°C) and 
30 inches of Hg (102 kPa). 

(5) Breathing air shall not have a concentration of water 
exceeding 24 ppm by volume. 
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(6) Breathing air shall not have a nonmethane VOC 
content exceeding 25 ppm as methane equivalents. 

(7) Breathing air shall not have a pronounced or unusual 
odor. 

(8) Breathing air shall have a concentration of nitrogen not 
less than 75 percent and not greater than 81 percent. 
[NFPA 1989:5.6] 

The written report of the analysis shall be submitted to 
the Authority Having Jurisdiction, documenting that the 
breathing air is in accordance with this section. 

F 12.5.1 Air Quality Analysis. During the period of 
air quality analysis, the air fill panel inlet shall be 
secured so that no air is capable of being introduced 
into the system and each air fill panel shall be provided 
with a sign stating, "AIR QUALITY ANALYSIS IN 
PROGRESS, DO NOT FILL OR USE ANY AIR 
FROM THIS SYSTEM." This sign shall be not less 
than 8 1h inches (216 mm) by 11 inches (279 mm) with 
not less than 1 inch (25.4 mm) lettering. 

F 12.6 Annual Air Sampling. The breathing air within the 
system shall be sampled and certified annually and 
inspected in accordance with the procedure in Section F 
12.5. 

F 12.7 Final Proof Test. The Authority Having Jurisdic
tion shall witness the filling of two empty 66 cubic foot 
(ft:) (l.87 m3

) capacity SCBA cylinders in 3 minutes or 
less, using compressed air supplied by fire department 
equipment connected to the exterior fire department con
nection panel. The SCBA cylinders shall be filled at the air 
fill panel or station farthest from the exterior fire depart
ment connection panel. Following this, not less than two air 
samples shall then be taken from separate air filling stations 
and submitted to an independent certified gas analyst labo
ratory to verify the system's cleanliness and that the air is 
in accordance with the requirements of NFPA 1989. The 
written report shall be provided to the Authority Having 
Jurisdiction cetiifying that the air analysis is in accordance 
with the above requirements. 
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CALIFORNIA PLUMBING CODE - MATRIX ADOPTION TABLE 

APPENDIX G - SIZING OF VENTING SYSTEMS SERVING APPLIANCES EQUIPPED WITH DRAFT HOODS, CATEGORY I 

APPLIANCES, AND APPLIANCES LISTED FOR USE WITH TYPE B VENTS 
(Matrix Adoption Tables are non-regulatory, intended only as an aid to the user. See Chapter 1 for state agency authority and building application.) 

Adopt Entire Chapter as amended 
(amended sections listed below) 
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G 
SIZING OF VENTING SYSTEMS SERVING APPLIANCES EQUIPPED WITH DRAFT HOODS, 

CATEGORY I APPLIANCES, AND APPLIANCES LISTED FOR USE WITH TYPE B VENTS 
(The content of this Appendix is based on Annex G of NFPA 54) 

G 1.0 Examples Using Single Appliance Venting Tables. [See Figure G tOea) through Figure G l.O(n)] 

Vent cap 

TypeS 
double-wall 
gas vent 

D 

H 

Table 51 O.1.2( I) is used where sizing Type B double-wall gas vent con
nected directly to the appliance. 

Note: The alJ~lllUlI'-'- is permitted to be either Category I draft hood-
equipped or type. 

FIGURE G 1.0(a) 
TYPE B DOUBLE-WALL VENT SYSTEM SERVING A SINGLE 

APPLIANCE WITH A TYPE B DOUBLE-WALL VENT 

TypeB 
double-wall 
gas vent 

Table 510.1 
attached to a 

is used where sizing a single-wall metal vent connector 
B double-wall gas vent. 

Note: The ap]:)llanee 
equipped or Ian-as:;lsu~u 

"prn,d·tpti to be either Category T draft hood-

FIGURE G 1.0(b) 
TYPE B DOUBLE-WALL VENT SYSTEM SERVING A SINGLE 

APPLIANCE WITH A SINGLE-WALL METAL VENT CONNECTOR 
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lile-lined masonry 
chimney 

Type B double-wall 
gas vent used as 
connector 

IT 
H 

1 
Table 510.1.2(3) used where sizing a Type B double-wall gas vent con-
nector attached to a tile-lined masonry chimney. 

eauivallenl cross-sectional area ofthc lile liner. 
is permitted to be either Category I draft hood-equipped or 

tan-a&~;lst(~Q type. 
FIGURE G 1.0(c) 

VENT SYSTEM SERVING A SINGLE APPLIANCE 
WITH A MASONRY CHIMNEY AND A TYPE B 

DOUBLE-WALL VENT CONNECTOR 

lile-lined masonry 
chimney 

A 

H 

Table 510.1.2(4) is used where sizing a single-wall vent connector attached 
to a tile-lined masonry chimney. 

Notes: 
I A is the cross-sectional area of the tile liner. 
2. The is permitted to either Category I draft hood-equipped 

or fan-assisted type. 
FIGURE G 1.0(d) 

VENT SYSTEM SERVING A SINGLE APPLIANCE 
USING A MASONRY CHIMNEY AND A SINGLE-WALL 

METAL VENT CONNECTOR 
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Vent cap 

Asbestos cement 
hood-eyuippcd ilPI~'II'lIIL\;;. 

metal vent serving a single draft 
510.1.2(5)1 

FIGURE G 1.0(e) 
ASBESTOS CEMENT TYPE B OR SINGLE-WALL METAL 

VENT SYSTEM SERVING A SINGLE DRAFT HOOD-EQUIPPED 
APPLIANCE 

--r-______ I:;;::::;;.:t....-Vent cap 

H 

1 
TypeS 
double-wall 
gas vent used 
as connectors 

Connector 
rise R 

Table 51 O.2( I) is used where sizing Type B double-wall 
tors attached to a Type B double-wall common ven\. 

vent connec-

Note: Each appliance is permitted to be either Category I draft hood
equipped or j~m-assisled type. 

FIGURE G 1.0(f) 
VENT SYSTEM SERVING TWO OR MORE APPLIANCES WITH 
TYPE B DOUBLE-WALL VENT AND TYPE B DOUBLE-WALL 

VENT CONNECTORS 
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I-~ventcap 

H 

1 rise R 
co~nejtor 

--~----~~+r~ 

Single-wall vent 
connectors 

,w.--..., 

Table 510.2(2) is llsed where sizing single-wall vent connectors attached to 
a Type B double-wall common vent. 

Note: Each appliance is permitted to be either Category I draft hood
equipped or fan-assisted type. 

FIGURE G 1.0(g) 
VENT SYSTEM SERVING TWO OR MORE APPLIANCES WITH 

TYPE B DOUBLE-WALL VENT AND SINGLE-WALL METAL 
VENT CONNECTORS 

Notes: 

Type B 
double-wall 
gas vent 
used as 

1 conn .... ~_t_o~~~ ___ H-~ __ -fl~~ Connector 
rise R 

JId\-------'-

is used where sizing Type B double-wall vent connectors 
masonry chimney. 

I. A is the equivalent cross-sectional area of the tile liner. 
2. The appliance is permitted to be either Category I draft hood-equipped or 

fan-assisted type. 

FIGURE G 1.0(h) 
MASONRY CHIMNEY SERVING TWO OR MORE APPLIANCES 

WITH TYPE B DOUBLE-WALL VENT CONNECTORS 
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I :'~:-::'" v_e_n_t -H-H---H-...I.-
Connector 
rise R 

Table 510.2(4) is used where sizing single-wall metal vent connectors 
attached to a tile-lined masonry chimney. 

Notes: 
I A is the cross-sectional area of the tile liner. 
2. Each is permitted to be either Category I draft hood-equipped 

or fan-assisted type. 

FIGURE G 1.0(i} 
MASONRY CHIMNEY SERVING TWO OR MORE APPLIANCES 

WITH SINGLE-WALL METAL VENT CONNECTORS 

-,... _________ C;;:::;;J-"'II:-Vent cap 

Asbestos cement Type B or Sll1lne-Wal 
draft hood-equipped appliances. 

2 

metal pipe vent serving two or more 
510.2(5)] 

FIGURE G 1.0m 
ASBESTOS CEMENT TYPE B OR SINGLE-WALL METAL VENT 
SYSTEMS SERVING TWO OR MORE DRAFT HOOD-EQUIPPED 

APPLIANCES 
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Manifold common 
vent connector 

2 

D 

'-''''''"''If'''-- Manifolded common vent connector LM shall not exceed 18 
times common vent connector m3ni fold inside diameter; that is, a 4 inch 
(102 m111) inside diameter cOl11mon vent connector ll1anil~)ld shall not 
exceed 72 inches (1829 111111) in length. 

Note: This is an illustration of a typical manifolded vent cOl1nector. 
Different appliance, vent connector, or corn 111 011 vent lypes are possible. 

FIGURE G 1.0(k) 
USE OF MANIFOLDED COMMON VENT CONNECTORS 

--r--------- r:::::::::J-oE- Vent cap 

2 

Example: Of["et common vent 

Note: This is an illustration of a typical offset vent. Di1lerent appliance, 
vent connector, or vent types are possible. 

FIGURE G 1.0(1} 
USE OF OFFSET COMMON VENT 
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Common vent size 
based on all inputs 
entering this segment 
and available total height 

Total input 

Tee same size as 
segment above 

/' 

~ 
Available total 
height H equals 
rise plus distance 
between tees 

Tee same 
size as 
segment 
above 

Btu/hr 
input 

necessary Other inputs 
"77:~'7"7":'7"7":,&,.r.>7 from below 

Vent connector size 
depends on: 
• Input 
• Rise 
• Available total height H 
• Table 510.2(1) 
connectors 

Common vent size 
depends on: 
• Combined inputs 
• Available total height H 
• Table 510.2(1) 
common vent 

FIGURE G 1.0(m) 
MULTISTORY GAS VENT DESIGN PROCEDURE 

FOR EACH SEGMENT OF SYSTEM 

G Ll Example 1: Single Draft Hood-Equipped 
Appliance. An installer has a ] 20 000 British thermal units 
per hour (Btu/h) (35 kW) input appliance with a 5 inch 
(127 mm) diameter draft hood outlet that needs to be 
vented into a 10 foot (3048 mm) high Type B vent system. 
What size vent shall be used assuming: (I) a 5 foot (1524 
mm) lateral single-wall metal vent connector is used with 
two 90 degree (1.57 rad) elbows or a 5 foot (1524 mm) 
lateral single-wall metal vent connector is used with three 
90 degree (1.57 rad) elbows in the vent system? (See 
Figure G 1.1) 

Solution: 

Table 510.1.2(2) shall be used to solve this problem 
because single-wall metal vent connectors are being used 
with a Type B vent, as follows: 

(1) Read down the first column in Table 510.1.2(2) until 
the row associated with a 10 foot (3048 mm) height 
and 5 foot (1524 mm) lateral is found. Read across this 
row until a vent capacity exceeding 120 000 Btu/h (35 
kW) is located in the shaded columns labeled NAT 
Max for draft hood-equipped appliances. In this case, a 
5 inch (127 mm) diameter vent has a capacity of 122 
000 Btu/h (35.7 kW) and shall be permitted to be used 
for this application. 
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Use individual vent for top-floor 
appliance where connector 
requirement for rise or total 
height cannot be met 

Use vent 
connector 
table 

I 
Third.floor +- 3 
appliance 

Available total 

Second-floor 
appliance..... 2 

height for second
floor appliance 

Use available total 
height for top-floor 
appliance and 
combined input of 
all appliances on 
common vent 

Available total height 
for third·floor appliance 
and combined input of 
three appliances 
(where top-floor 
appliance is not 
connected, measure total 
height to vent top) 

Use available total 
height forsecond·ffoor 
appliance and combined 
heat input of two 
appliances 

Design vent connector for 
first-floor appliance as an 
individual vent of this total 
height for input of first
floor appliance 

First-floor _ 
appUance 

.. Each interconnection tee is same size as 
segment of common vent directly above 

FIGURE G 1.0(n) 
PRINCIPLES OF DESIGN OF MULTISTORY VENTS USING 

VENT CONNECTOR AND COMMON VENT DESIGN TABLES 

(2) Where three 90 degree (1.57 rad) elbows are used in 
the vent system, the maximum vent capacity listed in 
the tables shall be reduced by 10 percent. This implies 
that the 5 inch (127 mm) diameter vent has an adjusted 
capacity of 110 000 Btu/h (32 kW). In this case, the 
vent system shall be increased to 6 inches (152 mm) in 
diameter. See the following calculations: 

122 000 Btu/h (35.7 kW) x 0.90 = 110 000 Btu/h (32 
kW) for 5 inch (127 mm) vent 

From Table 510.1.2(3), select 6 inch (152 mm) vent. 

186 000 Btu/h (54.5 kW) x 0.90 167 000 Btu/h (49 
kW) 

Tbis figure is exceeding the required 120 000 
Btu/h (35 kW). Tberefore, use a 6 inch (152 mm) vent 
and connector where three elbows are used. 
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Elbow 

111 
.1 
f 10 feet 

Single-wall 
connector 

Draft hood
equipped appliance 
120 000 BtuJh input 

For SI units: I foot = 304.8 mm, 1000 British thermal units per hour = 
0.293 kW 

FIGURE G 1.1 
SINGLE DRAFT HOOD-EQUIPPED APPLIANCE EXAMPLE 1 

G 1.2 Example 2: Single Fan-Assisted Appliance. An 
installer has an 80 000 Btu/h (23.4 kW) input fan-assisted 
appliance that shall be installed using 10 feet (3048 mm) of 
lateral connector attached to a 30 foot high (9144 mm) 
Type B vent. Two 90 (1.57 fad) elbows are needed 
for the installation. Is a single-wall metal vent connector 
permitted to be used for this application? (See Figure G 
1.2) 

TypeB 
double-wall 
gas vent 

10 feet lateral --Pi 

Vent connector 

Fan-assisted appliance 
80 aOO-BtU/h input 

For Sl units: J foot 304.8 mm, J 000 British thel111al units per hour = 
0.293 kW 

FIGURE G 1.2 
SINGLE FAN-ASSISTED APPLIANCE - EXAMPLE 2 

Solution: 

Table 510.1.2(2) refers to the use of single-wall metal vent 
conneetors with Type B vent. In the first column find the 
row associated with a 30 foot (9144 mm) height and a 10 
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foot (3048 mm) lateral. Read across this row, looking at the 
FAN Min and FAN Max columns, to find that a 3 inch (76 
mm) diameter single-wall metal vent connector is not rec
ommended. Moving to the next larger size single-wall con
nector 4 inch (J 02 mm), we find that a 4 inch (l02 mm) 
diameter single-wall metal connector has a recommended 
maximum vent capacity of 144 000 Btu/h kW). The 80 
000 Btu/h kW) fan-assisted appliance is outside this 
range, so the conclusion is that a single-wall metal connec
tor shall be used to vent the appliance. Table 5] 0.1.2(2) 
shows the acceptable range of vent capacities for a 4 inch 
(102 mm) vent with 5 feet (1524 mm) of lateral to be 
between 72 000 Btu/h (21.1 k W) and 157 000 Btu/h 
kW). 

Where the appliance cannot be moved closer to the 
vertical vent, then a Type B vent shall be used as the con
nector materia1. In this case, Table 510. 1.2(]) shows that, 
for a 30 foot (9144 111m) high vent with 10 feet (3048 mm) 
of lateral, the acceptable range of vent capaeities for a 4 
inch (l02 111m) diameter vent attaehed to a fan-assisted 
appliance is between 37 000 Btu/h (10.8 kW) and 150 000 
Btu/h (44 kW). 

G 1.3 3: Interpolating Between Table Values. 
An installer has an 80 000 Btu/h (23.4 kW) input appliance 
with a 4 inch (102 mm) diameter draft hood outlet that 
needs to be vented into a 12 foot (3658 mm) high Type B 
vent. The vent connector has a 5 foot (1524 mm) lateral 
length and is also Type B vent. Is this appliance permitted 
to be vented using a 4 inch (102 111m) diameter vent? 

Solution: 

Table 51 0.1.2( I) is used in the case of an all Type B Vent 
system. However, since there is no entry in Table 
510.1.2(1) for a height of 12 feet (3658 mm), interpolation 
shall be used. Read down the 4 inch (102 mm) diameter 
NA T Max column to the row associated with a 10 foot 
(3048 mm) height and 5 foot (1524 mm) lateral to find the 
capacity value of 77 000 Btu/h (22.6 kW). Read further 
down to the 15 foot (4572 mm) height, 5 foot (1524 mm) 
lateral row to find the capacity value of 87 000 Btu/h (25.5 
k W). The difference between the 15 foot mm) height 
eapacity value and the 10 foot (3048 mm) capacity 
value is 10 000 Btu/h (3 kW). The capacity for a vent 
system with a 12 foot (3658 mm) height is equal to the 
capacity for a 10 foot (3048 mm) height plus two-fifths of 
the difference between the 10 foot (3048 mm) and 15 foot 
(4572 mm) height values, or 77 000 Btu/h (22.6 kW) + x 
10000 Btu/h (3 kW) 81 000 Btu/h (23.7 kW). Therefore, 
a 4 inch (102 mm) diameter vent shall be used ill the instal
lation. 

G 2.0 Using Common Tables. 

G 2.1 4: Common Venting Two Draft Hood-
Equipped Appliances. A 35 000 Btu/h (10.3 kW) water 
heater is to be common vented with a 150 000 Btu/h (44 
kW) furnace, a common vent with a total height of 30 
feet (9144 mm). The connector rise is 2 feet (610 mm) for 
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the water heater with a horizontal length of 4 feet (1219 
mm). The connector rise for the furnace is 3 feet (914 mm) 
with a horizontal length of 8 feet (2438 mm). Assume 
single-wall metal conncctors wi II be used with Type B 
vent. What size connectors and combined vent should be 
used in this installation? (See Figure G 2.1) 

Solution: 

Table 510.2(2) shall be used to size single-wall metal vent 
connectors attached to Type B vertical vents. In the vent 
connector capacity portion of Table 510.2(2), find the row 
associated with a 30 foot (9144 mm) vent height. For a 2 
foot (610 mm) rise on the vent connector for the water 
heater, read the shaded columns for draft hood-equipped 
appliances to find that a 3 inch (76 mm) diameter vent con
nector has a capacity of 37 000 Btu/h (10.8 kW). Therefore, 
a 3 inch (76 mm) single-wall metal vent connector shall be 
used with the water heater. For a draft hood-equipped 
furnace with a 3 foot (914 mm) rise, read across the row to 
find that a 5 inch (127 mm) diameter vent connector has a 
maximum capacity of 120 000 Btu/h (35 kW) (which is too 
small for the furnace), and a 6 inch (152 mm) diameter vent 
connector has a maximum vent capacity of 172 000 Btu/h 
(50 kW). Therefore, a 6 inch (152 mm) diameter vent con
nector shall be used with the 150 000 Btu/h (44 kW) 
furnace. Since both vent connector horizontal lengths are 
less than the maximum lengths listed in Section 510.2.1, 
the table values shall be used without adjustments. 

In the common vent capacity portion of Table 
510.2(2), find the row associated with a 30 foot (9144 mm) 
vent height and read over to the NAT + NAT portion of the 
6 inch (152 mm) diameter column to find a maximum com
bined capacity of 257 000 Btu/h (75 kW). Since the two 
appliances total 185 000 Btu/h (54 kW), a 6 inch (152 mm) 
common vent shall be used. 

tf. Combined capacity 
35000 + 150000 = 

i:, 185 000 Btu/h 

Type B double_---f wall gas vent 

~ __ -I-4-1(----i- Single-wall 
'---"'-.. connectors 

Draft hood
equipped 
water heater 
35 000 Btu/h 
input 

Draft hood
equipped furnace 
150 000 Btu/h 
input 

For SJ units: I foot = ]04.8 mm, 1000 British thermal units per hour = 
0.293 kW 
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FIGURE G 2.1 
COMMON VENTING TWO DRAFT HOOD-EQUIPPED 

APPLIANCES - EXAMPLE 4 

G 2.2 Example Sea): Common Venting a Draft Hood
Equipped Water Heater with a Fan-Assisted Furnace 
into a Type B Vent. In this case, a 35 000 Btu/h (l0.3 kW) 
input draft hood-equipped water heater with a 4 inch (102 
mm) diameter draft hood outlet, 2 feet (610 mm) of connec
tor rise, and 4 feet (1219 mm) of horizontal length is to be 
common vented with a 100 000 Btu/h (29 kW) fan-assisted 
furnace with a 4 inch (102 mm) diameter flue collar, 3 feet 
(914 mm) of connector rise, and 6 feet (1829 mm) ofhori
zontal length. The common vent consists of a 30 foot (9144 
mm) height of Type B vent. What are the recommended 
vent diameters for each connector and the common vent? 
The installer would like to use a single-wall metal vent con
nector. (Sec Figure G 2.2) 

Combined capacity 
35000 + 100000 = 
135 000 Btu/h 

Fan-assisted furnace 
100 000 Btulh input 

Water heater 
35000 Btu/h 
input 

For SI units: I foot = 304.8 111111, 1000 British thermal units per hour = 
0.293 kW 

FIGURE G 2.2 
COMMON VENTING A DRAFT HOOD-EQUIPPED WATER 

HEATER WITH A FAN-ASSISTED FURNACE INTO A TYPE B 
DOUBLE-WALL COMMON VENT - EXAMPLE 5(a) 

Solution [see Table 510.2(2)]: 

Water Heater Vent Connector Diameter. Since the 
water heater vent connector horizontal length of 4 feet 
(1219 mm) is less than the maximum value listed in Table 
510.2(2), the venting table values shall be used without 
adjustment. Using the Vent Connector Capacity portion of 
Table 510.2(2), read down the Total Vent Height (H) 
column to 30 feet (9144 mm) and read across the 2 feet 
(610 mm) Connector Rise (R) row to the first Btu/h rating 
in the NAT Max column that is equal to or exceeding the 
water heater input rating. The table shows that a 3 inch (76 
mm) vent connector has a maximum input rating of 37 000 
Btu/h (10.8 kW). Although this rating is exceeding the 
water heater input rating, a 3 inch (76 mm) vent connector 
is prohibited by Section 510.2.20. A 4 inch (102 mm) vent 
connector has a maximum input rating of 67 000 Btu/h 
(19.6 k W) and is equal to the draft hood outlet di ameter. A 
4 inch (l02 mm) vent connector is selected. Since the water 
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heater is equippcd with a draft hood, there are no minimum 
input rating restrictions. 

Furnace Vent Connector Diameter. Using the Vent 
Connector Capacity portion of Table 510.2(2), read down 
the Total Vent Height (H) column to 30 feet (9144 mm) and 
across the 3 feet (914 mm) Connector Rise (R) row. Since 
the furnace has a fan-assisted combustion system, find the 
first FAN Max column with a Btu/h rating exceeding the 
furnace input rating. The 4 inch (102 mm) vent connector 
has a maximum input rating of 119 000 Btu/h (34.9 kW) 
and a minimum input rating of85 000 Btu/h (24.9 kW). 

The 100 000 Btu/h (29 kW) furnace in this example 
falls within this range, so a 4 inch (102 mm) connector 
shall be permitted. Since the furnace vent connector hori
zontal length of 6 feet (1829 mm) is less than the maximum 
value listed in Section 510.2.1, the venting table values 
shall be used without adjustment. Where the furnace had an 
input rating of 80 000 Btu/h (23.4 kW), then a Type B vent 
connector shall be needed in order to meet the minimum 
capacity limit. [See Table 510.2(1)] 

Common Vent Diameter. The total input to the 
common vent is 135 000 Btu/h (40 kW). Using the 
Common Vent Capacity portion of Table 510.2(2), read 
down the Vent Height (H) column to 30 feet (9144 mm) 
and across this row to find the smallest vent diameter in the 
FAN + NAT column that has a Btu/h rating equal to or 
exceeding 135 000 Btu/h (40 kW). The 4 inch (102 mm) 
common vent has a capacity of 132 000 Btu/h (39 kW) and 
the 5 inch (127 mm) common vent has a capacity of 202 
000 Btu/h (59 kW). Therefore, the 5 inch (127 mm) 
common vent shall be used in this example. 

Summary: In this example, the installer shall use a 4 inch 
(102 mm) diameter, single-wall metal vent connector for 
the water heater and a 4 inch (102 mm) diameter, single
wall metal vent connector for the furnace. The common 
vent shall be a 5 inch (127 mm) diameter Type B vent. 

G 2.3 Example 5(b): Common Venting into an Interior 
Masonry Chimney. In this case, the water heater and fan
assisted furnace of Example 5(a) are to be common-vented 
into a clay-tile-lined masonry chimney with a 30 foot (9144 
mm) height. The chimney is not exposed to the outdoors 
below the roof line. The internal dimensions of the clay tile 
liner are nominally 8 inches (203 mm) by 12 inches (305 
mm). Assuming the same vent connector heights, laterals, 
and materials found in Example 5(a), what are the recom
mended vent connector diameters, and is this an acceptable 
installation? 

Solution: 

Table 51 0.2(4) is used to size common venting installations 
involving single-wall connectors into masonry chimneys. 

Water Heater Vent Connector Diameter. Using Table 
510.2(4), Vent Connector Capacity, read down the Vent 
Height (H) column to 30 feet (9144 mm), and read across 
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TABLE G 2.3 
MASONRY CHIMNEY LINER DIMENSIONS WITH CIRCULAR 

EQUIVALENTS* 

INSIDE 
INSIDE 

NOMINAL LINER 
DIMENSIONS 

DIAMETER OR EQUIVALENT 
SIZE 

OF LINER 
EQUIVALENT AREA 

(inches) 
(inches) 

DIAMETER (square inches) 
(inches) 

4.0 12.2 

5.0 19.6 
4x8 21/2 x 61/2 

6.0 28.3 

7.0 38.3 

7.4 42.7 
8x8 6:;;~ x 6~ 

8.0 50.3 

9.0 63.6 
8 x 12 61/2 x 101/2 

10.0 78.5 

10.4 83.3 
12 x 12 9~ x 9Y4 

11.0 95.0 

I 1.8 107.5 

12 x 16 9V2 x 13V2 12.0 113.0 

14.0 153.9 

14.5 162.9 
16 x 16 13V4 x 13 1/-1 

15.0 176.7 

16.2 206.1 
16 x 20 13 x 17 

18.0 254.4 

18.2 260.2 
20 x 20 16Y-I X 16Y4 

20.0 314.1 

20.1 314.2 
20 x 24 16V2 x 20V2 

22.0 380.1 

22.1 380.1 
24 x 24 201/4 x 20V4 

24.0 452.3 

24 x 28 20V-I x 24V4 24.1 456.2 

26.4 543.3 
28 x 28 241/4 x 24V4 

27.0 572.5 

27.9 607.0 
30 x 30 25Vi X 25V2 

30.0 706.8 

30.9 749.9 
30 x 36 25 V2 x 31 V2 

33.0 855.3 

34.4 929.4 
36 x 36 3\V2x31V2 

36.0 1017.9 

For Sf units: I inch = 25.4 mm, I square inch = 0.000645 m2 

* Where liner sizes differ dimensionally from those shown in this table, 

equivalent diameters shall be permilted to be determined from published 

tables for square and rectangular duels or equivalent carrying capacity or 

by other engineering methods. 
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the 2 feet (610 mm) Connector Rise (R) row to the first 
Btu/h rating in the NAT Max column that is equal to or 
exceeding the water heater input rating. The table shows 
that a 3 inch (76 mm) vent connector has a maximum input 
of 31 000 Btu/h (9 kW), while a 4 inch (102 mm) vent con
nector has a maximum input of 57 000 Btu/h kW). A 
4 inch (102 mm) vent connector shall be used. 

Furnace Vent Connector Diameter. the Vent 
Connector Capacity portion of Table 51 0,2(4), read down 
the total Vent Height (H) column to 30 feet (9144 111m) and 
across the 3 feet (914 mm) Connector Rise (R) row. 
Because the furnace has a fan-assisted combustion system, 
tlnd the first FAN Max column with a Btu/h rating exceed
ing the furnace input rating. The 4 inch (102 mm) vent con
nector has a maximum input rating of 127 000 Btu/h (37 
kW) and a minimum input of 95 000 Btu/h (27.8 
kW). The 100 000 Btu/h (29 kW) fUl11ace in this example 
falls within this range, so a 4 inch (102 mm) connector 
shall be permitted, 

A1asol1lY Chimney, From Table G the equivalent 
area for a nominal liner size of 8 inches (203 mm) by 12 
inchcs (305 mm) is 63.6 square inches (0.041 
Table 51 0.2( 4), Common Vent Capacity, read down the 
FAN + NAT column under the Minimum Internal Area of 
Chimney value of 63 to the row for 30 foot (9144 mm) 
height to find a capacity value of 739 000 Btu/h (2] 7 kW). 
The combined input rating of the fUl11ace and water heater, 
135 000 Btu/b (40 kW), is less than the table value so this 
is an acceptable installation. 

Section 510.2.16 requires the common vent area to not 
exceed seven times the smallest listed appliance catego
rized vent area, flue collar area, or draft hood outlet area. 
Both appliances in this installation have 4 inch (102 mm) 
diameter outlets. From Table G the area for 
an inside diameter of 4 inches (102 mm) is ] 2.2 square 
inches (0.008 m2

). Seven times 12.2 equals 85.4, which is 
exceeding 63.6, so this configuration is acceptable. 

G 2.4 Example S(c): Common Venting into an Exterior 
Chimney. In this case, the water heater and fan

assisted furnace of Examples 5(a) and 5(b) are to be 
common-vented into an exterior masonry chimney. The 
chimney height, clay-tile-liner dimensions, and vent con
nector heights and laterals are the same as in Example 5(b). 
This system is installed in Charlotte, North Carolina. 
Does this exterior masonry chimney need to be relined? 
Where so, what corrugated metallic liner size is recom
mended? What vent connector diameters are recom-
mended? [See Table G 2.3 and 510.1.2(6)] 

Solution: 

According to Section 510.2.19, Type B vent connec
tors are required to be used with exterior masonry chim
neys. Use Table 5] 0.2(8) and Table 510.2(9) to size 
FAN+NAT common venting installations involving Type
S double-wall connectors into exterior masonry chimneys. 
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The local 99 percent winter temperature needed 
to use Table 510.2(8) and Table 510.2(9) shall be found in 
the ASHRAE Handbook Fundamentals. For Charlotte, 
North Carolina, this design temperature is 19°F 

Chimney Liner Requirement. As in 5(b), use 
the 63 square inches (0.04 m2

) column of Table 5 to 
the 30 foot (9144 mm) height row to find that the combined 
appliance maximum input is 747 000 Btu/h (218.9 kW). 
The combined input rating of the appliance in this instaLla-

135 000 Btu/h (40 kW), is less than the maximum 
value, so this criterion is satisficd. Table 510.2(9), at a 19°F 

temperature, and at the same vent height 
and internal area used earlier, shows that the minimum 
allowable input of a appliance is 470 
000 Btu/h (137.7 kW). The furnace input rating of 100 000 
Btu/h (29 kW) is less than this minimum value. So thjs cri
terion is not satisfied, and an alternative venting d:esign 
shall be used, such as a Type B vent shown in Ex~mp1e 
5(a) or a listed chimney liner system shown in the rest of 
the example. 

According to Section 510.2.18, Table 51 0.2( 1) or 
Table 510.2(2) are used for sizing corrugated metallic liners 
in masonry chimneys, with the maximum common vent 
caClaCltleS reduced by 20 percent. This example will be con
tinued assuming Type B vent connectors. 

Water Heater Verlt Connector Diameter. Using Table 
510.2(1) Connector Capacity, read down the total Vent 
Height (H) column to 30 feet (9] 44 111m), and read across 
the 2 feet (610 Connector Rise (R) row to the first 
Btu/hour in the NAT Max column that is equal to or 
exceeding the water heater input rating. The table shows 
that a 3 inch mm) vent connector has a maximum 
capacity of 39000 Btu/h (11.4 kW). Although this rating is 
exceeding the water heater input rating, a 3 inch (76 mm) 
vent connector is prohibited by Section 510.2.20. A 4 inch 
(102 mm) vent connector has a maximum input rating of 
70 000 Btu/h (20.5 kW) and is equal to the draft hood 
outlet diameter. A 4 inch (102 mm) vent connector is 
selected. 

Furnace Vent Connector Diameter. Using Table 
5] 0.2(1), Vent Connector Capacity, read down the total 
Vent Height (N) column to 30 feet (9144 mm), and read 
across the 3 feet (914 mm) Connector Rise (R) row to the 
first Btu/h rating in the FAN MAX column that is equal to 
or exceeding the furnace input The 100 000 Btu/h 
(29 kW) furnace in thi.s example falls within this range, so a 
4 inch (102 mm) connector shall be permitted. 

Chimney Liner Diameter. The total input to the 
common vent is 135 000 Btu/h (40 kW). U the 
Common Vent Capacity portion of Table 51 0.2( 1), read 
down the total Vent Height (H) column to 30 feet (9144 
mm) and across this row to find the smallest vent diameter 
in the FAN NAT column that has a Btu/h rating exceed-

135 000 Btu/h (40 k W). The 4 inch (102 mm) common 
vent has a capacity of 138 000 Btu/h (40.4 k W). Reducing 
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the maximum capacity by 20 percent results in a maximum 
capacity for a 4 inch (102 mm) corrugated liner of 110 000 
Btu/h (32 kW), less than the total input of 135 000 Btu/h 
(40 kW). So a larger liner is needed. The 5 inch (127 mm) 
common vent capacity listed in Table 510.2(1) is 210 000 
Btu/h (62 kW), and after reducing by 20 percent is 168 000 
Btu/h (49.2 kW). Therefore, a 5 inch mm) corrugated 
metal liner shall be used in this example. 

Single Wall Connectors. Once it has been established 
that relining the chimney is necessary, Type B double-wall 
vent connectors are not specifically required. This example 
shall be permitted to be redone using Table 510.2(2) for 
single-wall vent connectors. For this case, the vent connec
tor and liner diameters would be the same as found for 
Type B double-wall connectors. 
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CALIFORNIA PLUMBING CODE- MATRIX ADOPTION TABLE 
APPENDIX H - PRIVATE SEWAGE DISPOSAL SYSTEMS 

(Matrix Adoption Tables are non-regulatory, intended only as an aid to the user. See Chapter 1 for state agency authority and building application.) 

i I 
Adopting ! BSC I SFM SL SLC 

.......... :~._ ... E ..... n .. t ... ire Chapter 

Adopt Entire Chapter as amended 
(amended sections listed below) 

Adopt only those sections that are 
listed below 

Chapter/Section 
......... ~ ...................... . 
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H 
PRIVATE SEWAGE DISPOSAL SYSTEMS 

H 1.0 Private Sewage Disposal. 

H 1.1 General Requirements. Where pennitted by Section 
713.0, the building sewer shall be permitted to be connect
ed to a private sewage disposal system in accordance with 
the provisions of this appendix. The type of system shall be 
determined on the basis of location, soil porosity, and 
groundwater level, and shall be designed to receive all 
sewage from the property. The system, except as otherwise 
approved, shall consist of a septic tank with efHuent dis
charging into a subsurface disposal field, into one or more 
seepage pits, or into a combination of subsurface disposal 
field and seepage pits. The Authority Having Jurisdiction 
shall be permitted to grant exceptions to the provisions of 
this appendix for permitted structures that have been 
destroyed due to tire or natural disaster and that cannot be 
reconstmcted in compliance with these provisions provided 
that such exceptions are the minimum necessary. 

H 1.2 Quantity and Quality. Whcre the quantity or quality 
of the sewage is such that the above system cannot be 
expected to function satisfactorily for commercial, agricul
tural, and industrial plumbing systems; for installations 
where appreciable amounts of industrial or indigestible 
wastes are produced; for occupancies producing abnormal 
quantities of sewage or liquid waste; or where grease inter
ceptors are required by other parts of this code, the method 
of sewage treatment and disposal shall be first approved by 
the Authority Having Jurisdiction. Special sewage disposal 
systems for minor, limited, or temporary uses shall be first 
approved by the Authority Having Jurisdiction. 

H 1.3 Septic Tank and Disposal Field Systems. Disposal 
systems shall be designed to utilize the most porous or 
absorptive portions of the soil formation. Where the 
groundwater level extends to within 12 feet (3658 mm) or 
less of the ground surface or where the upper soil is porous 
and the underlying stratum is rock or impervious soil, a 
septic tank and disposal field system shall be installed. 

H 1.4 Flood Hazard Areas. Disposal systems shall be 
located outside of flood hazard areas. 

Exception: Where suitable sites outside of flood hazard 
areas are not available, disposal systems shall be pennitted 
to be located in flood hazard areas on sites where the 
effects of inundation under conditions of the design Hood 
are minimized. 

H 1.5 Design. Private sewage disposal systems shall be so 
designed that additional seepage pits or subsurface drain 
fields, equivalent to not less than 100 percent of the 
required original system, shall be permitted to be installed 
where the original system cannot absorb all the sewage. No 
division of the lot or erection of structures on the lot shall 
be made where such division or stmcture impairs the use
fulness of the 100 percent expansion area. 
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H 1.6 Capacity. No property shall be improved in excess 
of its capacity to properly absorb sewage eHluent by the 
means provided in this code. 

Exception: The Authority Having Jurisdiction shall be per
mitted to, at its discretion, approve an alternate system. 

H 1.7 Location. No private sewage disposal system, or part 
thereof, shall be located in any lot other than the lot that is 
the site of the building or structure served by such private 
sewage disposal system, nor shall any private sewage dis
posal system or part thereof be located at any point having 
less than the minimum distances indicated in TableH 1.7. 

Nothing contained in this code shall be construed to 
prohibit the use of all or p3li of an abutting lot to provide 
additional space for a private sewage disposal system or part 
thereof where proper cause, transfer of ownersh ip, or 
change of boundary not in violation of other requirements 
has been first established to the satisfaction of the Authority 
Having Jurisdiction. The instrument recording such action 
shall constitute an agreement with the Authority Having 
Jurisdiction, which shall clearly state and show that the 
areas so joined or used shall be maintained as a unit during 
the time they are so used. Such agreement shall be recorded 
in the office of the County Recorder as part of the condi
tions of ownership of said properties and shall be binding on 
heirs, successors, and assigns to such properties. A copy of 
the instmment recording such proceedings shall be filed 
with the Authority Having Jurisdiction. 

H 1.8 Building Permit. Where there is insufficient lot area 
or improper soil conditions for sewage disposal for the 
building or land use proposed, and the Authority Having 
Jurisdiction so finds, no building permit shall be issued and 
no private sewage disposal shall be permitted. Where space 
or soil conditions are critical, no building permit shall be 
issued until engineering data and test reports satisfactory to 
the Authority Having Jurisdiction have becn submitted and 
approved. 

H 1.9 Additional Requirements. Nothing contained in this 
appendix shall be construed to prevent the Authority 
Having Jurisdiction from requiring compliance with addi
tional requirements than those contained herein, where sllch 
additional requirements are essential to maintain a sate and 
sanitary condition. 

H 1.10 Alternate Systems. Alternate systems shall be per
mitted to be used by special permission of the Authority 
Having Jurisdiction after being satisfied of their adequacy. 
This authorization is based on extensive field and test data 
from conditions similar to those at the proposed site, or 
require such additional data as necessary to provide assur
ance that the alternate system will produce continuous and 
long-range results at the proposed site, not less than equiva
lent to systems which are specifically authorized. 

Where demonstration systems are to be considered for 
installation, conditions for installation, maintenance, and 

405 



APPENDIX H 

TABLE H 1.7 
LOCATION OF SEWAGE DISPOSAL SYSTEM 

MINIMUM HORIZONTAL DISTANCE IN 
CLEAR REQUIRED FROM 

Seepage pits .01" cesspoolsR 

Disposal fieldR 

On-site domestic water service line 

Distribution box 

Pressure water mai n 

For Sf units: I foot = 304.8 mm 

Notes: 

BUILDING SEWER SEPTIC TANK DISPOSAL FIELD 

8 feet 

5 feet 

5 feet 

10 feet 

SEEPAGE PIT OR 
CESSPOOL 

8 feet 

10 feet 

12 feet 

5 feet 

5 feet 

5 feet 

10 feet 

Including porches and steps, whether covered or uncovered, breezeways, roofed porte cocheres, roofed patios, carports, covered walks, covered drive
ways, and similar structures or appurtenances. 

See Section 312.3. 

Drainage piping shall clear domestic water supply wells by not less than 50 feet (15 240 mm). This distance shall be permitted to be reduced to not less than 
25 feet (7620 mm) where the drainage piping is constructed of materials approved for use within a building. 

Plus 2 feet (610 mm) for each additional I foot (305 mm) of depth in excess of I foot (305 mm) below the bottom of the drain line. (See Section H 6.0) 

5 See Section 72(H). 

() For parallel construction - For crossings, approval by the Health Department shall be required. 

7 These minimum clear horizontal distances shall also apply between disposal fields, seepage pits, and the mean high-tide line. 

x Where disposal fields, seepage pits, or both are installed in sloping ground, the minimum horizontal distance between any part of the leaching system and 
ground surf~lce shall be 15 feet (4572 mm). 

monitoring at each such site shall first be established by the 
Authority Having Jurisdiction. 

Approved aerobic systems shall be permitted to be sub
stituted for conventional septic tanks provided the 
Authority Having Jurisdiction is satisfied that such systems 
will produce results not less than equivalent to septic tanks, 
whether their aeration systems are operating or not. 

H 2.0 Capacity of Septic Tanks. 

H 2.1 General. The liquid capacity of septic tanks shall 
comply with Table H 2.1 and Table H 2.1(1) as detennined 
by the number of bedrooms or apartment units in dwelling 
occupancies and the estimated waste/sewage design flow rate 
or the number of plumbing fixture units as determined from 
Table 702. I of this code, whichever is greater in other build
ing occupancies. The capacity of anyone septic tank and its 
drainage system shall be limited by the soil structure classifi
cation in Table H 2.1 (2), and as specified in Table H 2.1(3). 

H 3.0 Area of Disposal FieJds and Seepage Pits. 

H 3.1 General. The minimum effective absorption area in 
disposal fields in square feet (m2

), and in seepage pits in 
square feet (m2

) of sidewall, shall be predicated on the 
required septic tank capacity in gallons (liters), estimated 
waste/sewage flow rate, or whichever is greater, and shall be 
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in accordance with Table H 2.1 (2) as detennined for the type 
of soil found in the excavation, and shall be as follows: 

(1) Where disposal fields are installed, not less than 150 
square feet (13.9 m2

) of trench bottom shall be provid
ed for each system exclusive of any hard pan, rock, 
clay, or other impervious formations. Sidewall area in 
excess of the required 12 inches (305 mm) and not 
exceeding 36 inches (914 mm) below the leach line 
shall be permitted to be added to the trench bottom 
area where computing absorption areas. 

(2) Where leaching beds are permitted in lieu of trenches, 
the area of each such bed shall be not less than 50 
percent greater than the tabular requirements for 
trenches. Perimeter sidewall area in excess of the 
required 12 inches (305 mm) and not exceeding 36 
inches (914 mm) below the leach line shall be permit
ted to be added to the trench bottom area where com
puting absorption areas. 

(3) No excavation for a leach line or leach bed shall be 
located within 5 feet (1524 mm) of the water table nor 
to a depth where sewage is capable of contaminating 
the underground water stratum that is usable for 
domestic purposes. 

Exception: In areas where the records or data indicate 
that the groundwaters are grossly degraded, the 5 foot 
(1524 mm) separation requirement shall be permitted 
to be reduced by the Authority Having Jurisdiction. 
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TABLE H 2.1 
CAPACITY OF SEPTIC TANKS1,2,3,4 

MINIMUM SEPTIC TANK CAPACITY 
(gallons) 

lor 2 15 750 

3 20 1000 

4 2 units 25 1200 

5or6 3 33 1500 

4 45 2000 

5 55 2250 

6 60 2500 

7 70 2750 

8 80 3000 

9 90 3250 

10 100 3500 

For SI units: 1 gallon 3.785 L 

Notes: 

Extra bedroom, j 50 gallons (568 L) each. 

Extra dwelling units over 10: 250 gallons (946 L) each. 

Extra fixture units over 100: 25 gallons (94.6 L) per fixture unit. 

4 Septic tank sizes in this table include sludge storage capacity and the connection of domestic food waste disposal units without furthcr volume in;;rease. 

TABLE H 2.1(1) 
ESTIMATED WASTE/SEWAGE FLOW RATES1, 2, 3 

TYPE OF OCCUPANCY GALLONS PER DAY 

15 per employee I. 

5 per passenger 

2. Auto washers ..................................................................................................................................... Check with equipment manuf~lcturer 

3. Bowling alleys (snack bar only) ................................................................................................................................................. 75 per lane 

4. Camps: 

Campground with central comfort station ....................................................................................................................... 35 per person 

Campground with flush toilets, no showers ..................................................................................................................... 25 per person 

Day camps (no meals served) ......................................................................................................................................... 15 per person 

SUlnlner and seasonal ....................................................................................................................................................... 50 per person 

5. Churches per scat 

with kitchen \vaste .................................................................................................................................................................. 7 per seat 

6. Dance halls ............................................................................................................................................................................... 5 per person 

7. Factories 

no showers ................................................................................................................................................................... 25 per enlployee 

\vith sho\vers ............................................................................................................................................................... 35 per clnployce 

Cafeteria, add ................................................................................................................................................................ 5 per elnployee 

8. pcrbed 

kitchen waste per bed 

laundry \vastc only ................................................................................................................................................................. 40 per bed 

9. Hotels (no kitchen waste) ........................................................................................................................................... 60 per bed (2 person) 

10. Institutions (Resident) ............................................................................................................................................................ 75 pcr person 

Nursing home ................................................................................................................................................................. 125 per person 

Rest honle ....................................................................................................................................................................... 125 per person 

1 1. Laundries, self-service 

(minimum 10 hours per day) ..................................................................................................................................... 50 per wash cycle 

Commercial ...................................................................................................................................... Per manufacturer's specifications 

12. Motel ................................................................................................................................................................................. 50 per bed space 

with kitchen ................................................................................................................................................................. 60 per bed space 

13. Offices .............................................................................................................................................................................. 20 pcr cnlployee 
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TABLE H 2.1(1) (continued) 
ESTIMATED WASTE/SEWAGE FLOW RATES1, 2, 3 

14. Parks, 111 obi Ie h0l11eS .............................................................................................................................................................. 250 per space 

Picnic parks only) ..................................................................................................................................... 20 per parking space 

Recreational vehicles 

without water IIUl.Ji'\.-lILJ ......................................................... . per space 

with water and sewer hook-up ................................................................................................................................... 100 per space 

15. Restaurants cafeterias ..................................................................................................................................................... 20 per employee 

toilet ............................................................................................................................................................................... 7 per custolner 

kitchen waste ......................................................................................................................................................................... 6 per nleal 

add for disposal ....................................................................................................................................................... 1 per 111eal 

add for cocktail per customer 

kitchen \vaste - disposable service ....................................................................................................................................... 2 per Ineal 

16. Schools Staff and office ...................................................................................................................................................... 20 per person 

Elen1entary students ......................................................................................................................................................... 15 per person 

Intermediate and per student 

\vith gyn1 and showers, add ........................................................................................................................................ 5 per student 

with cafeteria, add ....................................................................................................................................................... 3 per student 

Boarding. total ,vaste ..................................................................................................................................................... 100 per person 

17. Service station, toi lets ........................................................................................................................................................ 1 000 for 1 st 

500 for each additional bay 

J 8. Stores ................................................................................................................................................................................. 20 per employee 

Publ ic restrooms, add ...................................................................................................................... 1 per 10 square feet of floor space 

19. S\Vinllning public ........................................................................................................................................................ 1 0 per person 

20. Theaters, auditoriuI11s .................................................................................................................................................................... 5 per seat 

Drive-in .............................................................................................................................................................................. 10 per space 

For Sf units: 1 square toot 0.0929 m2
, I gallon per day = 3.785 Llday 

Notes: 

I I Sewage disposal systems sized using the estimated wasteisewage now rates shall be calculated as follows: 

(a) Waste/sewage flow, up to 1500 gallons per day (5678 L/day) 

Flow x 1.5 septic tank size 

(b) Waste/sewage flow. over 1500 gallons per day (5678 Llday) 

Flow x 0.75 = septic tank size 

(d Secondi:lry system shall be sized for total flow per 24 hours. 

See Section H 2. J . 

I J Because or the many variables encountered, it is not possibJe to set absolute values for wasteisewage flow rates for all situations. The designer should 

evaluate each situation and, where figures in this table need modification, they should be made with the concunence of the Authority Having Jurisdiction. 

TYPE OF SOIL 

TABLE H 2.1(2) 

DESIGN CRITERIA OF FIVE TYPICAL SOILS 

REQUIRED SQUARE FEET OF LEACHING 
AREA PER 100 GALLONS 

20 
~~----.. ~-.. -~-.. -------. .. 

25 

40 

MAXIMUM ABSORPTION CAPACITY IN 

GALLONS PER SQUARE FEET OF 
LEACHING AREA FOR A 24 HOUR PERIOD 

5.0 

4.0 
.... -....... -....... ----~-- .. --.. ---I 

2.5 
- .. -----.. ~--.. ---.. ---+ -

with considerable sand or 90 1.1 

with small amount of sa .. nd or gravel 120 0.8 

For SI units: I square foot 0.092911/, I gallon 3.785 L, I gallon per square foot 40.7 Llm2 
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TABLE H 2.1(3) 

LEACHING AREA SIZE BASED ON SEPTIC TANK CAPACITY 

REQUIRED SQUARE FEET OF LEACHING AREA 
PER 100 GALLONS SEPTIC TANK CAPACITY 

(square feet per 100 gallons) 

20-25 

40 

90 
................... __ ._.- ........ -_ ... -

120 

For S1 units: I square foot per 100 gallons = 0.000245 m2/L. I gallon = 3.785 L 

The applicant shall supply evidence of groundwater 
depth to the satisfaction of the Authority Having 
Jurisdiction. 

(4) The minimum effective absorption area in any seepage 
pit shall be calculated as the excavated sidewall area 
below the inlet exclusive of any hardpan, rock, clay, or 
other impervious formations. The minimum required 
area of porous formation shall be provided in one or 
more seepage pits. No excavation shall extend within 
10 feet (3048 mm) of the water table nor to a depth 
where sewage is capable of contaminating under
ground water stratum that is usable for domestic pur
poses. 

Exception: In areas where the records or data indicate 
that the groundwaters are grossly degraded, the 10 foot 
(3048 mm) separation requirement shall be permitted 
to be reduced by the Authority Having Jurisdiction. 

The appl icant shall supply evidence of groundwa
ter depth to the satisfaction of the Authority Having 
Jurisdiction. 

(5) Leaching chambers shall be sized on the bottom 
absorption area (nominal unit width) in square feet. 
The required area shall be calculated Table H 
2.1(2) with a 0.70 multiplier. 

H 4.0 Percolation Test. 

H 4.1 Pit Sizes. Where practicable, disposal field and seep
age pit sizes shall be computed from Table H 2.1 (2). Seep
age pit sizes shall be computed by percolation tests, unless 
use of Table H 2.1(2) is approved by the Authority Having 
Jurisdiction. 

H 4.2 Absorption Qualities. In order to determine the 
absorption qualities of seepage pits and of questionable 
soils other than those listed in Table H 2. I (2), the proposed 
site shall be subjected to percolation tests acceptable to the 
Authority Having Jurisdiction. 

H 4.3 Absorption Rates. Where a percolation test is 
required, no private disposal system shal1 be permitted to 
serve a building where that test shows the absorption capac
ity of the soil is less than 0.83 gallons per square foot 
(gallft2) (33.8 L/m2) or more than 5.12 gal/fe (208.6 L/m2) 
of leaching area per 24 hours. Where the percolation test 
shows an absorption rate greater than 5.12 gallft2 (208.6 
L/m2

) per 24 hours, a private disposal system shaH be per-
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MAXIMUM SEPTIC TANK SIZE ALLOWABLE 

(gallons) 

7500 

5000 

3500 

3000 

mitted where the site does not overlie groundwaters protect
ed for drinking water supplies, a minimum thickness of 2 
feet (610 mm) of the native soil below the entire proposed 
system is replaced by loamy sand, and the system design is 
based on percolation tests made in the loamy sand. 

H 5.0 Septic Tank Constl·uction. 

H 5.1 Plans. Plans for septic tanks shall be submitted to the 
Authority Having Jurisdiction for approval. Such plans 
shall show dimensions, reinforcing, structural calculations, 
and such other pertinent data as required. 

H 5.2 Design. Septic tank shall be such as to 
produce a clarified effluent consistent with accepted stan
dards and shal1 provide adequate space for sludge and scum 
accumulations. 

H 5.3 Construction. Septic tanks shall be constructed of 
solid durable materials not subject to excessive corrosion or 
decay and shall be wateliight. 

H 5.4 Compartments. Septic tanks shall have not less than 
two compartments unless otherwise approved by the I 
Authority Having Jurisdiction. The inlet compartment of 
any septic tank shall be not less than two-thirds of the total 
capacity of the nor less than 500 gallons (1892 L) 
liquid capacity, and shall be not less than 3 feet (914 mm) 
in width and 5 feet (1524 mm) in length. Liquid depth shall 
be not less than 21/2 feet (762 111m) nor more than 6 feet 
(1829 mm). The secondary compartment of a septic tank 
shall have a capacity of not less than 250 gallons (946 L) 
and a capacity not exceeding one-third of the total capacity 
of such tank. In septic tanks having a 1500 gallon (5678 
capacity, the secondary compartment shall be not less than 
5 feet (1524 mm) in length. 

H 5.5 Access. Access to each septic tank shall be provided 
by not less than two manholes 20 inches (508 mm) in 
minimum dimension or by an equivalent removable cover 
slab. One access manhole shall be located over the inlet and 
one access manhole shall be located over the outlet. Where 
a first compartment exceeds 12 feet (3658 mm) in length, 
an additional manhole shall be provided over the baffle 
wall. 

H 5.6 Pipe Opening Sizes. The inlet and outlet pipe open
ings shall not be larger in size than the connecting sewer 
pipe. The vertical leg of round inlet and outlet fittings shall 
not be less in size than the connecting sewer pipe nor less 
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than 4 inches (102 mOl). A baffle-type fitting shall have the 
equivalent cross-sectional area of the connecting sewer pipe 
and not less than a 4 inch (102 mOl) horizontal dimension 
where measured at the inlet and outlet pipe inverts. 

H 5.7 Pipe Extension. The inlet and outlet pipe or baffle 
shall extend 4 inches (102 mm) above and not less than 12 
inches (305 mm) below the water surface. The invert of the 
inlet pipe shall be at a level not less than 2 inches (51 mm) 
above the invert of the outlet pipe. 

H 5.8 Free Vent Area. Inlet and outlet pipe fittings or 
baffles and compartment partitions shall have a free vent 
area equal to the required cross-sectional area of the house 
sewer or private sewer discharging therein to provide free 
ventilation above the water surface from the disposal field 
or seepage pit through the septic tank, house sewer, and 
stack to the outer air. 

H 5.9 Sidewalls. The sidewalls shall extend not less than 9 
inches (229 mm) above the 1 iquid depth. The cover of the 
scptic tank shall be not Jess than 2 inches (51 mm) above 
the back vent openings. 

H 5.10 Partitions and Baffles. Partitions or baffles 
between compartments shall be of solid, durable material 
and shall extend not less than 4 inches (102 mm) above the 

I liquid level. The transfer port between compartments shall 
be a minimum size equivalent to the tank inlet, but in no 
case less than 4 inches (102 mm) in size, shall be installed 

I in the inlet compartment side of the baffle so t~at the entry 
into the port is placed 65 percent to 75 percent III the depth 
of the liquid. Wooden baffles are prohibited. 

I 
H 5.11 Structural Design. The structural design of septic 
tanks shall comply with the following requirements: 

(1) Each such tank shall be structurally designed to with
stand all anticipated eartb or other loads. Septic tank 
covers shall be capable of supporting an earth load of not 
less than 500 pounds per square foot (lb/ft2) (2441 

where the maximum coverage does not exceed 3 
feet (914 mm). 

I (2) In flood hazard areas, tanks shall be anchored to 
counter buoyant forces during conditions of the design 
flood. The vent termination and service manhole of the 
tank shall be not less than 2 feet (610 mm) above the 
design flood elevation or fitted with covers designed to 
prevent the inflow of floodwater or the outflow of the 
contents of the tanks during conditions of the 
flood. 

H 5.12 Manholes. Septic tanks installed under concrete or 
blacktop paving shall have the required manholes accessi
ble by extending the manhole openings to in a 
manner acceptable to the Authority Having Jurisdiction. 

H 5.13 Materials. The materials used for constructing a 
septic tank shall be in accordance with the following: 

(1) Materials lIsed in constructing a concrete septic tank 
shall be in accordance with applicable standards in 
Table 1401.] 

I (2) The minimum wall thickness of a steel septic tank shall 
be number J2 U.S. gauge (0.109) (2.77 mm), and each 
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such tank shall be protected from corrosion both exter
nally and internally by an approved bituminous coating 
or by other acceptable means. 

(3) Septic tanks constructed of alternate materials shall be I 
permitted to be approved by the Authority Having 
Jurisdiction where in accordance with approved applica
ble standards. Wooden septic tanks shall be prohibited. 

H 5.14 Prefabricated Septic Tanks. Pret-::'1bricated septic I 
tanks shall comply with the following requirements: 

(1) Manufactured or prefabricated septic tanks shall 
comply with approved applicable standards and be 
approved by the Authority Having Jurisdiction. 

(2) Independent laboratory tests and engineering calcula
tions certifying the tank capacity and structural stabili
ty shall be provided as required by the Authority 
Having Jurisdiction. 

H 6.0 Disposal Fields. 

H 6.1 Distribution Lines. Distribution lines shall be con
structed of clay tile laid with open joints, perforated clay 
pipe, perforated bituminous fiber pipe, perforated high
density polyethylene pipe, perforated ABS pipe, perforated 
PVC pipe, or other approved materials, provided that 
approved openings are available for distribution of the I 
effluent into the trench area. 

H 6.2 Filter Material. Before placing filter material or 
drain lines in a prepared excavation, smeared or compacted 
surfaces shall be removed from trenches by raking to a 
depth of 1 inch (25.4 mm) and the loose material removed. 
Clean stone, slag, or similar fIlter material accept
able to the Authority Having Jurisdiction, varying in size 
from % of an inch to 2Y2 inches (19.1 mm to 64 mm), shal] 
be placed in the trench to the depth and required by 
this section. Drain pipe shall be placed on filter material in 
an approved manner. The drain lines shall then be covered 
with filter material to the minimum depth required by this 
section, and this material covered with untreated building 
paper, straw, or similar porous material to prevent closure 
of voids with earth backfill. No earth backfill shall be 
placed over the filter material cover until after inspection 
and acceptance. 

Exception: Listed or approved plastic leaching chambers 
shall be pennitted to be used in lieu of pipe and filter mate
rial. Chamber installations shall follow the rules for dispos
al fields, where applicable, and shall be in accordance with 
the manufacturer's instructions. I 
H 6.3 Grade Board. A grade board staked in the trench to 
the depth of filter material shall be utilized where the distri
bution line is constructed with drain tile or a flexible pipe 
material that will not maintain alignment without continu
ous support. 

H 6.4 Seepage Pits. Where seepage pits are used in combi
nation with disposal fields, the filter material in the trench
es shall terminate not less than 5 feet (1524 mm) from the 
pit excavation, and the line extending from such points to 
the seepage pit shall be approved pipe with watertight 
joints. 
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H 6.5 Distribution Boxes. Where two or more drain lines 
are installed, an approved distribution box of sufficient size 
to receive lateral lines shall be installed at the head of each 
disposal field. The inverts of outlets shall be level, and the 
invert of the inlet shall be not less than 1 inch mm) 
above the outlets. Distribution boxes shall be to 
ensure equal flow and shall be installed on a level concrete 
slab in natural or compacted soil. 

H 6.6 Laterals. Laterals from a distribution box to the dis
posal fIeld shall be approved with watertight joints. 
Multiple disposal field laterals, where practicable, shall be 
of uniform length. 

H 6.7 Connections. Connections between a septic tank and 
a distribution box shall be laid with approved pipe with 
watertight joints on natural ground or compacted fill. 

H 6.8 Dosing Tanks. Where the quantity of sewage 
exceeds the amount that is permitted to be disposed in 500 
lineal feet (152.4 m) of leach line, a dosing tank shall be 
used. Dosing tanks shaU be equipped with an automatic 
siphon or pump that the tank once every 3 or 4 
hours. The tank shall have a capacity equal to 60 to 75 
percent of the interior capacity of the pipe to be dosed at 
one time. Where the total of pipe exceeds 1000 
lineal feet (304.8 m), the dosing tank shall be provided with 
two siphons or pumps dosing alternately and each serving 
one-half of the leach field. 

H 6.9 Construction. Disposal fields shall be constructed in 
I accordance with Table H 6.9. 

Minimum spacing between trenches or leaching beds 
shall be not less than 4 feet (1219 mm) plus 2 feet (610 
mm) for each additional foot (305 mm) of depth in excess 
of 1 foot (305 mm) below the bottom of the drain line. 
Distribution drain lines in leaching beds shall be not more 
than 6 feet (1829 mm) apart on centers, and no part of the 

of the leaching bed shall exceed 3 feet (914 mm) 
from a distribution drain line. Disposal fields, trenches, and 
lea.cllll1g beds shall not be paved over or covered by con
crete or a matcrial that is capable of reducing or inhibiting a 
possible evaporation of sewer effluent. 

H 6.10 Joints. Where necessary on sloping ground to 
prevent excessive line slope, leach lines or leach beds shall 
be stepped. The lines between each horizontal section shall 
be made with watertight joints and shall be designed so 
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each horizontal leaching trench or bed shall be utilized to 
the maximum capacity before the efJluent shall pass to the 
next lower leach line or bed. The lines between each hori
zontal leaching section shall be made with approved water
tight joints and installed on natural or untilled ground. 

H 7.0 Seepage Pits. 

H 7.1 Capacity. The capacity of seepage pits shall be 
based on the quantity of liquid waste discharging thereinto 
and on the character and porosity of the surrounding soil, 
and shall be in accordance with Section H 3.0 of this 
appendix. 

H 7.2 IVlultiple Installations. Multiple seepage pit installa
tions shall be served through an approved distribution box 
or be connected in series by means of a watertight connec
tion laid on undistributed or compactcd soil. The outlet 
from the pit shall have an approved vented leg fitting 
extending not less than] 2 inches (305 mm) below the inlet 
fitting. 

H 7.3 Construction. A seepage pit shall be circular in 
shape and shall have an excavated diameter of not Jess than 
4 feet (1219 mm). Each slIch pit shall be I ined with 
approved-type whole new hard-burned clay brick, concrete 
brick, concrete circular-type cesspool blocks, or other 
approved materials. Approval shall be obtained prior to 
construction for any pit having an excavated diameter 

than 6 feet (1829 mm). 

H 7.4 Lining. The lining in a seepage pit shall be laid on a 
firm foundation. Lining materials shall be placed 
together and laid with joints Except in the case 
of approved-type precast concrete circular sections, no 
brick or block shall be greater in height than its width, and 
shall be laid flat to form not less than a 4 inch (102 mm) 
wall. Brick or block greater than 12 inches (305 mm) in 
length shall have chamfered matching ends and be scored 
to provide for seepage. Excavation voids behind the brick, 
block, or concrete liner shall have not less than 6 inches 
(152 111m) of clean of an inch (19.1 mill) gravel or rock. 

H 7.5 Brick and Block. Brick or block lIsed in seepage pit 
construction shall have a compressive strength of not less 
than 2500 pounds per square inch (Iblin 2

) (l 757 674 

TABLE H 6.9 

Number of drain lines per field 
of each line 

Bottom width of trench 
of lines, center-to-center 

Depth of earth cover of lines 
-18 inches) 

Filter material under drain lines 
Filter material over drain lines 

GENERAL DISPOSAL FIELD REQUIREMENTS 

MINIMUM 

18 inches 
6 feet 

12 inches 
Level 

12 inches 
2 inches 

for SI units: I inch 25.4 mm. I foot = 304.8111111, I inch per foot = 83.3 mm/m 
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MAXIMUM 

100 feet 
36 inches 

3 inches per J 00 feet 
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H 7.6 Sidewall. A seepage pit shall have a minimum side
wall (not including the arch) of 10 feet (3048 mm) below 
the inlet. 

H 7.7 Arch and Dome. The arch or dome of a seepage pit 
shall be permitted to be constructed in one of three ways: 

(1) Approved-type hard-burned clay brick or solid con-
crete brick or block laid in cement mOliar. 

(2) Approved brick or block laid dry. In both of the above 
methods, an approved cement mOliar covering of not 
less than 2 inches (51 mm) in thickness shall be 
applied, said covering to extend not less than 6 inches 
(152 mm) beyond the sidewalls of the pit. 

(3) Approved-type one or two-piece reinforced concrete 
slabs of not less than 2500 (l 757 674 kg/m2) 
minimum compressive not less than 5 inches 
(127 mm) thick, and to support an earth load of 
not less than 400 pounds per square foot (lb/ft2) (1953 

Each such cover shall be provided with a 9 inch 
mm) minimum inspection hole with plug or cover 

and shall be coated on the underside with an approved 
bituminous or other nonpermeable protective compound. 

H 7.8 Location. The top of the arch or cover shall be not 
less than 18 inches (457 mm) but not exceed 4 feet (1219 
mm) below the surface ofthe ground. 

H 7.9 Inlet Fitting. An approved vented inlet fitting shall 
be provided in the seepage pit so arranged as to prevent the 
inflow from damaging the sidewall. 

Exception: Where using a one- or two-piece concrete slab 
cover inlet, fitting shall be permitted to be a one-fourth 
bend fitting through an opening in the top of 
the slab cover. On mUltiple seepage pit installations, the 
outlet shall comply with Section H 7.2 of this 
appendix. 

H 8.0 Cesspools. 

H 8.1 Limitations. A cesspool shall be considered as a 
temporary expedient pending the construction of a public 
sewer; as an overflow facility where installed in conjunc
tion with an existing cesspool; or as a means of sewage dis
posa] for limited, minor, or temporary uses, where first 
approved by the Authority Jurisdiction. 

H 8.2 Septic Tanks. Where it is established that a public 
sewer system will be available in less than 2 years, and soil 
and groundwater conditions are favorable to cesspool dis
posal, without septic tanks shall be permitted to 
be installed for single-family dwellings or for other limited 
uses where first approved by the Authority Having 
Jurisdiction. 

H 8.3 Construction. Each cesspool, where permitted, shall 
be in accordance with the construction requirements set 
forth in Section H 7.0 of this appendix for seepage pits and 
shall have a sidewall (not including arch) of not less than 20 
feet (6096 mm) below the inlet, provided, that 
where a strata of gravel or equally material of 4 
feet (1219 mm) in thickness is found, the depth of such side
wall shall not exceed 10 feet (3048 mm) below the inlet. 
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H 8.4 Existing Installations. Where overflow or 
seepage pits are added to existing installations, the effluent 
shall leave the existing pit through an approved vented 
extending not less than 12 inches (305 mm) downward into 
such existing pit and having its outlet flow line not less 
than 6 inches (152 mm) below the inlet. Pipe between pits 
shall be laid with approved watertight joints. 

H 9.0 Commercial or Industrial Special Liquid-Waste 

H 9.1 Interceptor. Where liquid wastes contain excessive 
amounts of grease, garbage, flammable wastes, sand, or 
other ingredients that affect the operation of a private 
sewage disposal system, an interceptor for such wastes 
shall be installed. 

H 9.2 Installation. Installation of such interceptors shall 
comply with Section 1009.0 of this code, and their location 
shall comply with Table H 1.7 of this appendix. 

H 9.3 Sampling Box. A sampling box shall be installed 
where required by the Authority Having Jurisdiction. 

H 9.4 Design and Structural Requirement. Interceptors 
shall be of approved design and be not less than two com

Structural requirements shall comply with 
Section H 5.0 of this appendix. 

H 9.S Location. Interceptors shall be located as close to the 
source as possible and be accessible for servicing. 
Necessary manholes for servicing shall be at grade level 
and be gas tight. 

H 9.6 Waste Discharge. Waste discharge from 11"1T,c>r'-'A ... t-ArC' 

shall be permitted to bc connccted to a septic tank or other 
primary system or be disposed into a separate disposal 
system. 

H 9.7 Desig.n Criteria. A formula shall be permitted to be I 
adapted to other of occupancies with similar wastes. 
(See Chart H 9.7) 

H 10.0 Inspection and Testing. 

H 10.1 Inspection. Inspection requirements shall comply I 
with the following: 

(1) Applicable provisions of Section 103.5 of this code 
and this appendix shall be requircd. Plans shall be 
required in accordance with Section 101.5 of this code. 

(2) System components shall be properly identified as to 
manufacturer. Septic tanks or other primary systems 
shall havc the rated capacity permanently marked on 
the unit. 

(3) Septic tanks or other primary systems shall be installed 
on dry, well-compacted soil. 

(4) Where is predicated on soil tests, the system 
shall be installed at the same location and depth as the 
tested area. 

H 10.2 Testing. Testing requirements shall comply with I 
the following: 

(1) Septic tanks or other primary components shall be 
filled with water to flow line prior to requesting 

2013 CALIFORNIA PLUMBING CODE 



APPENDIX H 

CHART H 9.7 
RECOMMENDED DESIGN CRITERIA 

KITCHENS 

Number of meals 
hour 

x Storage factor3 
Interceptor size 
(liquid 

x Retention time2 Waste flow rate l x 

of vehicles 
hour 

x Waste flow rate l x Retention time2 x Storage factor3 

of 
machines 

Notes: 
I Waste Flow Rate: 

x 
2 

x 
rate I 

See Table H 2.1(1) of this appendix for estimated flow rates. 
Retention Times: 

Commercial kitchen waste: 

x Retention time2 Storage 

factor3 
Interceptor size 

(liquid capacity) 

Dislnvasher, disposal, or both ..................................................................................................................................................................... 2.5 hours 
Single service kitchen: 

Single serving with disposal ........................................................................................................................................................................ 1.5 hours 
Sand-silt oil ........................................................................................................................................................................................................... 2.0 hours 
Lint-silt (IaundlY) ................................................................................................................................................................................................. 2.0 hours 

Storage Factors: 
Fully equipped commercial kitchen .................................................................................................................................................... 8 hours operation: 1 

16 hours operation: 2 
24 hours operation: 

Single service kitchen .................................................................................................................................................................................................... 1.5 

Auto washers ................................................................................................................................................................................................. self-serve: 1.5 
employee operated: 2 

Laundries. laundromats .............................................................................................................................................................. 1.5 (allows for roek filter) 

inspection. Seams or joints shall be left exposed 
the bottom), and the tank shall remain water

tight. 

(2) A flow test shall be performed through the system to 
the point of effluent disposal. All lines and components 
shall be Capacities, required air space, and 
fitti ngs shall comply with the provisions set forth in 
this appendix. 

H 11.0 Abandoned Sewers and Sewage Disposal 
Facilities. 

HILl Plugged and Capped. An abandoned building 
(house) sewer, or part thereof, shall be or capped 
in an approved manner within 5 feet (1524 mm) of the 
property line. 

H 11.2 Fill Material. A cesspool, a septic tank, or a 
seepage pit that has been abandoned or has been discontin
ued otherwise from fUliher use, or to which no waste or soil 
pipe from a plumbing fixture is connected, shall have the 
sewage removed therefrom and be completely filled with 
the earth, sand, concrete, or other approved materi
al. 

H 11.3 Filling Requirements. The top cover or arch over 
the cesspool, septic tank, or seepage pit shall be removed 
before filling, and the filling shall not extend above the top 
of the vertical portions of the sidewalls or above the level 
of any out1et pipe until inspection has been called and the 
ce~~SC'OOII. septic tank, or seepage pit has been inspected. 
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After such inspection, the cesspool, septic tank, or seepage 
pit shall be filled to the level of the top of the ground. 

H 11.4 Owner. No person owning or controlling a 
cesspool, septic tank, or seepage pit on the premises of such 
person or in that portion of any public street, alley, or other 
public property abutting such premises shall fail, refuse, or 

to be in accordance with the provisions of this 
section or upon receipt of notice so to be in accordance 
with the Authority Having Jurisdiction. 

H 11.5 Permittee. Where disposal facilities are abandoned 
consequent to connecting any premises with the public 
sewer, the making the connection shall fill all 
abandoned facilities in accordance with the Authority 
Having Jurisdiction within 30 days from the time of con
necting to the public sewer. 

H 12.0 Drawings and Specifications. 

H 12.1 General. The Authority Having Jurisdiction, Health 
Officer, or other department having jurisdiction shall be 
permitted to require the following information before a I 
permit is issued for a private sewage disposal or at a 
time the constmction thereof: 

(1) Plot plan drawn to scale, completely dimensioned, 
showing direction and approximate slope of 
location of or proposed retaining wal 
drainage channels, water supply I ines or wells, paved 
areas and stmctures on the plot, number of bedrooms 
or plumbing fixtures in each structure, and location of 
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the private sewage disposal system with relation to lot 
lines and structures. 

(2) Details of construction necessary to ensure compliance 
with the requirements of this appendix together with a 
full description of the complete installation including 
quality, kind, and grade of materials, equipment, con
struction, workmanship, and methods of assembly and 
installation. 

(3) A log of soil formations and groundwater levels as 
determined by test holes dug in close proximity to a 
proposed seepage pit or disposal field, together with a 
statement of water absorption characteristics of the soil 
at the proposed site, as detennined by approved perco
lation tests. 
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CALIFORNIA PLUMBING CODE - MATRIX ADOPTION TABLE 

APPENDIX I - INSTALLATION STANDARDS 
(Matrix Adoption Tables are non-regulatory, intended only as an aid to the user. See Chapter 1 for state agency authority and building application.) 

Entire Chapter 

Entire Chapter as amended 
(anlended sections listed below) 

Adopt only those sections that are 
listed below 

Chapter/Section 

2.2.6 IS 5-2006 

1.2 IS 20-2010 

1.2. J IS 20-2010 

1.2.2 IS 20-201 0 
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'The information contained in this appendix is not part of this American l\Jational Standard (ANS) and has not been 
processed in accordance with ANSI's requirements for an ANS. As such, this appendix may contain material that 
has not been subjected to public review or a consensus process. In addition, it does not contain requirements nec
essary for conformance to the standard." 

APPENDIX I 
INSTALLATION STANDARDS 

The following IAPMO Installation Standards are included here for the convenience of the users of the Uniform 
Plumbing Code. They are not considered as a part of the Uniform Plumbing Code unless formally adopted as 
such. These Installation Standards are independent, stand-alone documents published by the International 
Association of Plumbing and Mechanical Officials and are printed herein by the expressed written permission of 
IAPMO. 

IS 1-2006 

IS 2-2006 

IS 3-2006 

IS 4-2006 

IS 5-2006 

IS 6-2006 

IS 7-2008 

IS 8-2006 

IS 9-2006 

IS 11-2006 

IS 12-2006 

IS 13-2006 

IS 15-2006 

IS 18-2006 

IS 20-2010 

IS 21-2006 

IS 26-2006 

IS 27-2003 

IS 28-2005 

IS 29-2010 

SIS 1-2003 

SIS 2-2003 
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INSTALLATION STANDARD 

FOR NON-METALLIC 

1.0 Scope. 

1.1 1 nstallation and material of non-meta Bic 
building sewer piping shall comply with this 
standard and the current edition of the 
Unifonn Plumbing Code [UPCFM published 
by the International Association of Plumbing 
and Mechanical Officials. 

Note: The following sections of the Uniform Plumbing 
Code apply to non-metallic building sewer piping. The 
standard may include section numbers or may omit section 
numbers which pertain to non-metallic sewers. 

2.0 

2.1 

2.2 

3.0 

3.1 

3.1.1 

103.5.6.3 

301.1 

309.0 

310.0 

312.0 

314.0 

315.2 

316.0 

Chapter 7 

705.0 

705.11.3 

723.0 

Exceptions 

Minimum Standards 

Workmanship 

Prohibited Fittings and Practices 

Protection of Piping, Materials, 
and Structures 

Trenching, Excavation, and 
Backfill 

Prohibited Joints and Connections 

Increasers and Reducers 

Sanitary Drainage 

Joints and Connections 

Plastic Pipe to Other Materials 

Building Sewer Test 

General Requirements. 

A fter inspection of the sewer pipe, carefully 
backfill the trench as prescribed by Sections 
314.0 of the Uniform Plumbing Code. 

The same water test procedure shall apply to 
all non-metallic house sewer materials as 
required in Section 723.0 of the Uniform 
Plumbing Code. 

Before laying non-metallic sewer pipe, 
prepare the bottom trench so that the piping 
shall lay on a firm bed throughout its entire 

as required by Section 718.0 of the 
Uniform Plumbing Code. 

Product Requirements. 

ABS or PVC-DWV Pipe. 

Minimum Standards. ABS or PVC Schedule 
40 DWV pipe for use in domestic sewage, 
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IS 1 

3.1.2 

3.1.2.1 

3.1.2.2 

3.1.2.3 

3.1.2.4 

3.1.3 

3.1.4 

3.2 

3.2.1 

3.2.1.1 

3.2.1.2 

3.2.2 

3.2.2.1 

SEWERS 

excluding special waste, shall be installed in 
accordance with IAPMO Standards IS 5 and 
IS 9 (latcst edition), whichever is applicable. 
ASS or PVC Schedule 40 DWV pipe, may be 
used in sizes 2 inch (51 mm) and larger. [UPC 
301.1, 701.0] 

Markings. 

ABS Pipe. ASS pipe markings shall be in 
accordance with ASTM D 2661 or ASTM F 
628. [UPC 716.0J 

ABS Fittings. ABS fittings markings shall be 
in accordance with ASTM 0 2661. [U PC 
716.0] 

PVC Pipe. PVC pipe markings shall be in 
accordance with ASTM D 2665. [UPC 716.0] 

PVC Fittings. PVC fittings markings shall be 
in accordance with ASTMF 2135. [UPC 
716.0J 

Protection of Building Sewers. A BS or PVC 
Schedule 40 pipe shall be installed a 
minimum of I foot (305 mm) below the 
surface of the finished grade. Underground 
installation of thermoplastic sewer pipe shall 
be in accordance with ASTM 0 2321. [UPC 
718.0J 

Clean outs. Cleanouts, extended to within 1 
foot (305 mm) of grade, shall be of materials 
listed for that use. [UPC 719.0] 

PVC Sewer 

Minimum Standards. 

Pipe. PVC, PSM, SDR 35, ASTM 0 3034 
and PVC, PS-46, ASTM F 789 Non-Pressure 
Pipe may be used in sizes four (4) inches (102 
mm) and larger. [UPC 301.1, 70 J .1 J 

Fittings. All fittings shall be PVC or other 
listed non-metallic materials hav 
equivalent durability and equal or 
strengths. [UPC 301.1, 70 I 

Types of Joints. PVC sewer pipc shall be 
joined by compression joints or by other 
methods recognized in the UPC. Pipe and 
fitting ends shall be lubricated with an 
approved soap jelly or soap solution to permit 
easy assembly. [UPC 705.7] 

Use of Joints. PVC sewer pipe shall be 
instaJled using the same type of jointing 
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IS 1 

3.2.3 

3.2.3.1 

3.2.3.2 

3.2.3.3 

3.2.3.4 

3.2.4 

3.2.5 

3.3 

3.3.1 

3.3.1.1 

3.3.2 

3.3.2.1 

3.3.3 

3.3.3.1 

3.4 

3.4.1 

3.4.1.1 
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throughout, except when connecting to 
existing piping, piping of other materials, in 
line repairs, and manholes. Transition 
connections to other materials shall be made 
by adapter fi tti ngs or a one-piece molded 
rubber coupling with appropriate bushings for 
the respective material. [UPC 705.7] 

Markings. 

PSM PVC pIpe markings shall be 111 

accordance with ASTM D 3034. [UPC 716.0] 

PSM PVC fitting markings shall be in 
accordance with ASTM D 3034. [UPC 7l6.0] 

PS-46 PVC pipe markings shall be In 
accordance with ASTM F 789. [UPC 716.0] 

PS-46 PVC fitting markings shall be in 
accordance with ASTM F 789. [UPC 7l6.0] 

PVC sewer pipe shall not be installed less 
than 1 foot (305 mm) below the surface of the 
finished grade and closer than twenty-four 
(24) inches (610 mm) from a building. 
Underground installation of thermoplastic 
sewer pipe shall be in accordance with ASTM 
D 2321. [UPC 718.0] 

Cleanouts. Cleanouts, extended to within 1 
foot (305 mm) of grade, shall be of materials 
listed for such use. [UPC 719.0] 

High Density Polyethylene Pipe. 

Minimum Standards. 

Polyethylene pipe shall be manufactured in 
accordance with ASTM F 714 and installed in 
accordance with IAPMO IS 26. [UPC 301.1] 

Types of Joints. 

HDPE joints shall be made using the 
fol/owing method: 

a) Heat Fusion made in accordance with 
ASTM D 2657 or ASTM D 3261. [UPC 
705.1] 

Markings. 

Markings shall be in accordance with ASTM 
F 714. [UPC 7l6.0] 

Poly Vinyl Chloride (PVC) Corrugated 
Sewer Pipe wHh a Smooth Interior and 
Fittings. 

Minimum Standards. 

Pipe. Corrugated PVC sewer pipe may be 
used in sizes four (4) (102 mm), six (6) (152 
mm), eight (8) (203 mm) and ten (10) (254 
mm) diameters and shall conform to ASTM F 
949. [UPC 301.1] 

The profile wall pipe corrugated PVC sewer 
pipe as intended for underground use in non
pressure applications for sanitary sewers, 
storm sewer, and perforated and unperforated 
pipes for subdrainage. [UPC 301. I] 

3.4.1.2 

3.4.2 

3.4.3 

3.4.3.1 

3.4.3.2 

3.4.4 

3.4.5 

3.5 

3.5.1 

3.5.2 

3.5.3 

Fittings shall be PVC or other fittings having 
equivalent durability or equal or greater 
strengths in accordance with ASTM F 949. 
[UPC 301.1] 

Types and Use of Joints. Corrugated PVC 
sewer pipe shall be joined by Molded or 
Elastomeric Compression Joints or by other 
approved methods. Elastomeric seals 
(gaskets) shall meet the requirements of 
ASTM F 477. The lubricant used for 
assembly shall be as recommended by the 
seller and shall have no detrimental affect on 
the gasket or on the pipe and fittings. 

The PVC cement shall comply with ASTM D 
2564 and shall be used in conjunction with a 
primer in compliance with ASTM F 656. The 
solvent cement shall be used only for 
bushings in accordance with ASTM D 2855. 
[UPC 705.7] 

Markings. 

Comlgated PVC sewer pipe markings shall be 
in accordance with ASTM F 949. [UPC 
716.0] 

Corrugated PVC fittings markings shall be in 
accordance with ASTM F 949. [UPC 716.0] 

Protection of Building Sewer. Corrugated 
PVC sewer pipe shall not be installed less 
than 1 foot (305 mm) below the surface of the 
finished grade and closer than twenty-four 
(24) inches (610 mm) from a building. 
Underground installation of thermoplastic 
sewer pipe shall be in accordance with ASTM 
D 232l. [UPC 718.3] 

Cleanouts. Cleanouts, extended to within 1 
foot (305 mm) of grade, shall be of materials 
listed for such use. [UPC 719.0] 

Asbestos Cement Sewer Pipe. 

Minimum Standards. Asbestos cement 
sewer pipe shall be Type 11 only and may be 
used only in sizes four (4) inches (102 mm) 
and larger. Its use is limited to domestic 
sewage. [UPC 301.1] 

All fittings used with asbestos cement sewer 
pipe shall be asbestos cement or other 
approved non-metallic materials having 
equivalent durability and providing fittings 
with equal or greater strengths. [UPC 701.2] 

Asbestos cement sewer pipe and male end 
fittings shall be joined by means of a sleeve 
coupling and two rubber sealing rings suitable 
for the particular size of the pipe and fittings 
for which they will be used. The rubber 
sealing rings shall be positioned in interior 
grooves in the coupling. 

The assembled joint shall provide the 
necessary compression of the rubber sealing 
rings to make a watertight joint. The crush 
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strength across the assembled joint shall be 
equivalent to the crush strength of the pipe 
with which it will be used. [UPC 705.2] 

3.5.3.1 The use of unmachined field-cut asbestos 
cement sewer pipe is permitted for necessary 
length adjustments and at points of connection 
to other piping materials. These adaptions 
shall be made with either a one-piece molded 
rubber coupling with appropriate bushings or 
listed adapter fittings. [UPC 705.2] 

3.5.3.2 Approved female fittings shall be provided 
with interior grooves in the bell ends in which 
rubber sealing rings, suitable for the particular 
size of pipe with which the fittings will be 
used, are placed. The compressed rubber 
sealing ring in the joined female (bell) fitting 
end shall provide a watertight joint. [UPC 
705.2] 

3.5.3.3 Pipe and fitting ends shall be lubricated with 
an approved jelly or soap solution to permit 
easy assembly. [UPC 705.2] 

3.5.3.4 A listed one-piece molded rubber coupling 
with appropriate bushings may be used as an 
alternate means of connecting asbestos 
cement pipe and male end fittings. [UPC 
705.2] 

3.5.3.5 Transition from asbestos cement sewer pipe to 
another material shall be made by listed 
adapter fittings, or a one-piece molded 
coupling with appropriate bushings for the 
respective material. [UPC 705.2] 

3.5.4 Markings. 

3.5.4.1 Asbestos cement sewer pipe markings shall be 
in accordance with ASTM C 428. [UPC 
716.0] 

3.5.4.2 Each coupling sleeve of fitting markings shall 
be in accordance with ASTM C 428. [UPC 
716.0] 

3.5.5 No asbestos cement sewer pipe shall be 
installed less than 1 foot (305 mm) below the 
surface of the ground or closer than two (2) 
feet (610 mm) to a building. [UPC 718.3] 

3.5.6 Cleanouts shall be asbestos cement or other 
approved materials of plug or cap type 
installed with rubber ring compression joints. 
Cleanouts, extended to within 1 foot (305 
mm) of the surface, shall be of materials 
approved for such use. [UPC 719.0] 

3.6 Concrete Sewer Pipe. 

3.6.1 Minimum Standards. 

3.6.1.1 Pipe and Fittings. Concrete sewer pipe may 
be used in sizes four (4) inches (102 mm) and 
larger. Concrete sewer pipe shall conform to 
ASTM C 14, Class 2. Transition to other 
types or sizes of pipe may be made with listed 

2013 CALIFORNIA PLUMBING CODE 

3.6.2 

3.6.3 

3.6.4 

3.6.4.1 

3.6.5 

3.6.6 

3.7 

3.7.1 

3.7.1.1 

3.7.2 

3.7.2.1 

3.7.2.2 

IS 1 

concrete pipe adapter fittings or listed one
piece molded rubber coupling with 
appropriate bushings or increasers. [UPC 
301.1] 

Types of Joints. Concrete sewer pipe and 
fittings shall be joined by means of flexible 
rubber sealing rings, compressed to provide 
water-tight joints conforming to ASTM C 443, 
or by listed one-piece molded rubber 
couplings, or hot-poured joints of listed hot
pour compounds. Portland cement joints are 
prohibited except for repairs or connections to 
existing lines constructed with such joints. 

Concrete sewer pipe shall be joined by 
gaskets furnished by the pipe manufacturer 
and installed according to the manufacturer's 
instructions. Approved lubricant shall be llsed 
when required for the type of joint furnished. 
[UPC 301.1] 

Use of Joints. Except for points of connection 
to existing piping at either end of the sewer, 
concrete sewer pipe shall be laid using the 
same type of jointing throughout. [UPC 
30 l.l] 

Markings. 

Concrete sewer pipe and fittings markings 
shall be in accordance with ASTM C 14. 
[UPC 716.0] 

Grade, Support and Protection of Building 
Sewers. Concrete sewer pipe shall be 
installed not less than I foot (305 mm) below 
the ground and not closer than two (2) feet 
(610 mm) to a building. [U PC 718.0] 

Clean outs. Cleanouts shall conform to type 
of jointing used and cleanouts extended to 
within 1 foot (305 mm) of grade, shall be of 
materials listed for that use. [UPC 719.0] 

Vitrified Clay Pipe. 

Minimum Standards. 

Materials. Materials shall comply with the 
appropriate standard in Table 14-1 of the 
UPC. Vitrified clay sewer pipe, extra strength 
only, may be used in sizes three (3) inches (76 
mm) and larger. [UPC 301.1, 701.0] 

Types of Joints. Vitrified clay sewer pipe and 
fittings shall be joined by means of preformed 
flexible compression joints or listed one-piece 
molded rubber couplings. [UPC 705.9] 

Except at point of connection to existing 
piping at either end of the sewer, vitrified clay 
sewer piping shall be laid using the same type 
of jointing throughout. [UPC 705.9] 

W hen ins t a II i n g cIa y pip e wit h fl ex i b I e 
compression joints, the mating surfaces shall 

421 







IS 2 

424 
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1.0 General Requirements. 

1.1 Inspection of Work - All surfaces prepared 
by others shall be inspected by the tile 
installer before starting tile work and all 
unsatisfactory conditions reported to the 
Administrative Authority. Starting tile work 
by the tile installer shall be considered as 
acceptance of surfaces prepared by others. 

1.2 Surfaces - All surfaces to receive tile work 
shall be clean, structurally sound, and 
conform in every way to the local Building 
Code. 

(Note: No tile work shall proceed until the pan and drain 
construction has been inspected and approved by the 
Administrative Authority, where required.) 

2.0 

2.1 

2.2 

2.3 

2.4 

2.5 

2.6 

2.7 

2.8 

2.9 

2.10 

2.11 

Materials. 

Tile Quality and Grade Tile sha11 comply 
with American National Standard Specifica
tion for Ceramic A137.1 (equivalent to 
and incorporating O.S. Dept. of Commerce 
Simplified Practice Recommendation, R61-61 
and Federal Specification SS-T -308b, Tile, 
Floor, Wall, and Trim Units, Ceramic). 

Cement - Cement shall be portland cement 
I or type II, confonning to ASTM C 150. 

Sand - Sand shall be damp, clean and graded 
ASTM C 778. 

Water - Water shal1 be potable. 

Reinforcing - shall be 3 inch x 3 inch (76 
mm x 76 mm), 13 x 13 gage or 1 x 2 (38 
mm x 51 mm) mesh, 16 x 13 gage steel wire, 
conforming to ASTM A 82 and A 185. 

Asphalt shall conform to Federal Specifica
tion A-A-50694 or ASTM D 1227. 

Plastic Roof Cement shall conform to 
Federal Specification SS-C] 53. 

Waterproof Felt Membrane - The water
proof felt membrane shall be at least 15 lb. 
(6.8 asphalt saturated felt, confonning to 
ASTMD 2626. 

Plastic Membrane shall comply with ANSI 
All8.10. 

Other Membranes - Where the Administra
tive Authority approves their use, non
metallic sub-pans or linings of lead sheets 
weighing not less than 4 lbs. per sq. foot 
(191.5 Pa) and copper pans of at least No. 24 
B & S gage may be used. 

Waterproofing Admixture - The mortar bed 
of the receptor shall be mixed with a water
proof admixture, approved by the Administra-
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tive Authority in the amounts allowed by such 
approval. 

Currently Approved Mortar Additives. 

Anti-Hydro I qt (0.95 I) per sack of 
cement. 

Plastiment 1 lb. (0.5 kg) of powder per sack 
of cement. 

Plastiment 2 oz. (56.7 g) offluid per sack of 
cement. 

Sika 3A I qt. (0.95 I) per sack of cement 

Suconem (Red Label) - I pint (0.47 f) per 
sack of cement. 

lnstallation. 

Drains - An approved type drain with sub
drain shall be installed with every such 
shower membrane. of each sub-drain 
shall be accurately set exactly level with 
sloping sub-t1oor and shall be equipped with a 
clamping or other approved device to 
make a tight connection between the 
membrane and the sub-drain. The sub-drain 
shall have weep holes into the waste line. The 
drain shall be of such design that there will be 
not less than 2 inch (51 mm) depth from the 
top of the sub-drain flange to top of the 
strainer. A ring of absorbent material must be 
placed around the weep holes to keep them 
open when the finish materials are installed. 
[UPC 408.0J 

Sloping Sub-Floor and Membrane All 
lining materials shall be pitched not less than 
one quarter (',~) inch per foot (20.8 mmlm) to 
weep holes in the sub-drain by means of a 
smooth and solidly formed sloping sub-base. 
All such lining materials shall extend upward 
on the side walls of the tub to a point not less 
than four (4) inches (l02 mm) above the top 
of the finished dam or threshold and shall 
extend outward over the top of the rough 
threshold and be turned over and fastened on 
the outside face of the rough threshold. All 
ledge tops within four (4) inches (l02 mm) 
above the rough threshold shall be covered 
with the lining material. Non-metallic sub
pans or linings shall be built-up on the job site 
and shall consist of not less than three (3) 
layers of standard fifteen (15) pound 
(6.8 kg) asphalt impregnated roofing felt. The 
bottom shall be mopped to the formed 
sub-base with hot asphalt and each succeeding 

thoroughly hot-mopped to that below, 
on the basis of twenty (20) pounds (9.1 kg) of 
asphalt per layer per square. A 11 corners shall 
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be carefully fitted and shall be made strong 
and watertight by folding or lapping, and each 
corner shall be reinforced with suitable woven 
glass fiber webbing hot-mopped in place. AU 
folds, lap s, and reinforcing webbing shall 
extend at least four (4) inches (102 mm) in all 
directions from the corner and all glass fiber 
webbing shall be of approved type and mesh, 
producing a tear strength of not less than fifty 
(50) pounds per square inch (344.5 kPa) in 
either direction. Non-metallic shower sub-pans 
or linings may also consist of multi-layers of 
other approved equivalent materials suitably 
reinforced with glass fibers and having each 
layer carefully fitted and hot mopped in place 
on the job site as elsewhere required in this 
section, according to manufacturer's recom
mended installation procedures. 

Linings shall not be nailed or perforated at any 
point which will be less than one (1) inch 
(25.4 111m) above the finished dam or 
threshold. 

Where flexible plastic sheet membranes are 
lIsed, corners shaH be carefully constructed by 
folding or bonding of pre-fabricated rein
forcing corner. Joints in flexible plastic 
sheeting shall be constructed with the appro
priate solvent bonding liquid, bodied solvent 
cement, or thermal welding. 

Where lead and copper pans are used as 
membranes, the installation shall be made in 
similar manner as required for felt membranes, 
except the asphalt mappings, and, in addition, 
the pans shall be insulated from all concrete 
and mortar surfaces and fro111 all conducting 
substances, other than their connecting drain, 
by 15 lb. (6.8 kg) asphalt saturated felt or an 
approved equivalent, hot-mopped to the lead 

3.3 

3.4 

or copper pans. Joints in lead and copper pans 
shall not be soldered, but shall be burned or 
silver brazed, respectively. 

Tests - Upon installation, all concrete tub 
shells shall be tested for water tightness by 
being filled to the top of the rough threshold 
with water for 24-hours to establish their 
water tightness. 

Roman Bath Tub - Floor shall be of ceramic 
tile set in portland cement mortar, mixed in 
the proportion of one (1) part portland cement 
to four (4) parts of mortar sand by volume and 
shall be provided with an approved shower 
drain designed to make a water-tight joint at 
the floor. The mortar mixture shall be of such 
consistency that a troweled surface readily 
assumes a smooth, slickened surface. All 
concrete mortar bases shall be mixed with an 
approved waterproofing admixture and prop
erly reinforced with 3 inch x 3 inch (76 mm x 
76 mm) mesh, 13 x 13 gage or 11/2 inch x 2 
inch (38 mm x 51 mm) mesh, 16 x 13 gage 
cold drawn welded steel wire fabric located in 
the approximate center of the mortar bed and 
extending up the side walls but, in no case, 
less than 1 inch (25.4 mm) above the finished 
threshold. Corners shall be lapped and the 
reinforcing shall extend over the threshold and 
ledges. 

The total thickness of the Hoar mortar shall 
not be less than 11/4 inch (32 111m) at any point. 
The tile floor shall have a minimum of lis inch 
(3.2 mm/m) pitch and a maximum of J/2 inch 
(12.7 mm/m) pitch toward the drain per foot. 
Bath tub walls to a minimum height to 3 inch 
(76 mm) and not less than linch (25.4 mm) 
above the finished dam shall be lined with 
ceramic tile set in portland cement mortar, 
mixed with an approved waterproofing admix
ture. 

~ Ceramic Tile 
.. Bond Coat 

011( Mortar Bed 
011( Scratch Coat 

011( Metal Lath 
011( Waterproof Membrane 

.. Exterior Grade Plywood 

Minimum 11
/4" 

(32 mm) 

WOOD FORM 
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3.4.2 

3.4.3 

3.4.4 

All wood framed bases shall be designed 
with a maximum deflection of 11240 of the 
span, including live and dead loads. 

Note: Two stages of constmction are covered -
the reinforced concrete shell and the wire rein
forced tile lining over the water-proof 
membrane. 

Approved waterproofing membrane, mortar 
bed and finish construction shall conform to 
the general requirements of the Uniform 
Plumbing Code. Exception: Tn short sections 
where there is no foot traffic, the finished 
floor may exceed '/2 inch per foot (12.7 
mm/m) slope. 

Each concrete shell shall be filled to its over
flow rim with water and shall remain water
tight for not less than twenty-four (24) hours 
before inspection and before the finish surface 
is installed. 

The fi n ish surface shall be ceramic ti Ie 
installed with portland cement mortar mixed 
to a proper consistency in the proportion of 
one (1) paIi cement and four (4) parts mortar 
sand by volume and having an approved 
waterproofing admixture'" included. Ceramic 
tile joints shall be thoroughly grouted with 
approved water-proofing grout containing an 
admixture. 

3.4.5 The concave interior surfaces shall be such as 
to permit ready cleansing and all comers shall 
be rounded or at angles not in excess of 45°. 
Grout is not acceptable for rounding comers. 
See details below on approved corners. 

3.4.6 Concealed overflow or built-in waste stopper 
may be used jf designed and approved for this 
application. 

Approved Corners Under 
Uniform Plumbing Code 
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For reinforcement in center of pour, use #30 
@. 8 inch (203 mm) O.c. both ways. 

2000 P.S.1. (13 ,780 kPa) compressive strength 
concrete shall be poured monolithically and 
shall have an approved waterproofing admix
ture included*. Concrete to have not less than 
six (6) sacks of portland cement per batch. 

Reinforcing wire, as specified under materials 
in this standard or equal, shall be wired 
together in a self-supporting manner. Nails 
shall not be used through the waterproofing 
membrane to fasten wire reinforcing. 

*QlIantities of several approved water
proofing adm ix tllres req u i red per sack of 
cement: 

Anti-Hydro - I qt. (0.95 1) per sack of 
cement. 

Plastiment - 1 lb. (0.5 kg) of powder per sack 
of cement. 

Plastiment - 2 oz. (56.7 g) oflluid per sack of 
cement. 

Sika 3A - I qt. (0.95 I) per sack of cement. 

Suconem (Red Label) - I pint (0.47 1) per 
sack of cement. 

ADOPTED: 1966 

REVISED: 1977,1982,1990,2003,2006 
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INSTALLATION STANDARD 

FOR 

1.0 Scope. 

1.1 Installation and material of copper tube, pipe 
and fittings in drainage, vent, and water 
systems shall comply with this standard and 
the current edition of the Uniform Plumbing 
Code [UPCFf>.\ published by the International 
Association of Plumbing and Mechanical 
Officials (lAPMO). 

Note: The following sections of the Uniform Plumbing 
Code shall apply. 

103.S.6 

301.1 

309.0 

310.0 

312.0 

313.0 

31S.2 

316.0 

402.6.1 

604.0 

604.1 

604.2 

604.3 

604.4 

604.7 

60S.3 

60S.3.2 

60S.l7.1 

608.S 

609.0 

6]0.0 

701.0 

701.1(4) 

70S.l0.3 

707.0 

811.0 

903.0 

of 

Minimum Standards 

Workmanship 

Prohibited Fittings and Practices 

Protection of Piping, Materials, 
and Structures 

Hangers and Supports 

Prohibited Joints and Connections 

Increasers and Reducers 

Closet Rings (Closet 

Materials 

Pipe, Tube, and 

Tube 

Hard-Drawn Copper Tubing 

Flexible Copper Connectors 

Previously Used Piping and 
Tubing 

Copper Pipe, Tubing, and Joints 

Flared Joints 

Copper Pipe or Tubing to 
Threaded Pipe Joints 

Drains 

Installation, Unions, and 
Location 

Size of Potable Water Piping 

Materials (drainage piping) 

Drainage Piping 

Ground Joint, Flared, or Ferrule 
Connections 

Cleanouts 

Chemical Wastes 

Materials (vent piping) 
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903.2 

1101.3 

ll0S.1 

Use of Copper Tubing 

Materials (rain water piping) 

Materials (roof drains) 

Table 1401.1 

ASME B 16.18 

ASME B 16.22 

ASME B 16.23 

Referenced Standards 

Cast Copper Alloy Solder-Joint Pressure 
Fittings 

\Vrought Copper and Copper Alloy 
Solder-Joint Pressure 

Cast Bronze Solder-Joint Drainage 
Fittings - DWV 

ASME B 16.29 Wrought Copper and Copper Alloy 
Solder-Joint Fittings 

ASME B 16.S0 \Vrought Copper and Copper Alloy 
Braze-Joint Pressure Fittings 

ASTM B 32 Solder Metal 

ASTM B 42 Seamless Copper Pipe, Standard Sizes 

ASTM B 7S Seamless Copper Tubes 

ASTM B 88 Seamless Copper Water Tube 

ASTM B 302 Threadless Copper Pipe, Standard Sizes 

ASTM B 306 Copper Drainage Tube (DWV) 

ASTM B 813 Liquid and Paste Fluxes for Soldering 
Applications of and Copper Alloy 
Tube 

ASTM B 828 Standard Practice for Making Capillary 
Joints by Soldering of Copper and 
Copper Alloy Tube and Fittings 

Appendix A Chart A 4.1 Friction loss per 100 ft. (30.S 
m) 

2.0 Product Requirements. 

2.1 1\1inimum Standards. 

2.1.1 1\1aterials. Materials shall comply with the 
appropriate standard in Table 1401.1 of the 
UPC. [UPC 301.1] 

Note: The nominal or standard size of copper 
plumbing tube is always 0.12S inch (3.17S 
mm) or one-eighth ('Ii;) inch (3.17S mm) 
smaller than the actual outside diameter 
dimension of the tube. For example, 3 inch 
(76 mm) nominal size copper plumbing tube 
measures 3 1

1.3 inch (79 mm) 0.0., 112 inch 
(12.7 mm) nominal size copper plumbing tube 
measures % inch (1S.9 mm) O.D., etc. 
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2.1.2 

2.1.3 

2.1.4 

2.1.5 

2.2 

2.2.1 
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Markings. Markings shall be visible for 
inspection. Products that are covered by this 
standard shall be identified in accordance with 
the standard found in Table 14-1. [UPC 
301. I ] 

Tube and Threadless Pipe. Water tube 
(Types K, L, M), drainage tube (Type DWV), 
and threadless pipe (TP), shall bear the fol
lowing incised marking at not over J 8 inch 
(457 mm) intervals: 

(a) Manufacturer's name or trademark; and 

(b) Tube type 

Pipe (Copper and Copper Alloy). Pipe shall 
bear the following incised marking at not over 
18 inch (457 mm) intervals: 

(a) Manufacturer's name or trademark; and 

(b) Pipe type. 

Fittings. Fittings shall bear the following 
marki ngs: 

(a) Manufacturer's name or trademark; and 

(b) "DWV" on drainage fittings. 

Type of Joints. 

Ceneral Information. Copper tube and fit
tings may be joined in a number of ways, 
depending on the purpose of the system. 
Soldering and brazing with capillary fittings 
are the methods used most. 

The American Welding Society (A WS) 
defines soldering as a joining process which 
takes place below 840°F (449°C) and brazing 
as a similar process which occurs above 
840°F (449°C) but below the melting point of 
the base metals. In actual practice for copper 
systems, most soldering is done at tempera
tures from about 350°F (l77°C) to 550°F 
(288°C), while most brazing is done at tem
peratures ranging from II OO°F (593°C) to 
1500°F (816°C). The choice between solder
ing or brazing will generally depend on oper
ating conditions. Solder joints are generally 
used where the service temperature does not 
exceed 250°F (121°C), while brazed joints are 
used where greater tensile strength is required 
to resist vibration, or pressure or temperature 
cycling, or where system temperatures are as 
high as 350°F (l77°C). Although brazed 
joints offer higher joint strength in general, 
the annealing of the tube and fitting which 
results from the higher heat used in the 
brazing process can cause the rated pressure 
of the system to be less than that of a soldered 
joint. This fact should also be considered in 
choosing which joining process to use. 

M echan ical joints arc used frequently for 
some underground connections, for joints 

2.2.2 

2.2.2.1 

2.2.3 

where the use of heat is impractical and for 
joints that may have to be disconnected from 
time to time. [UPC 605.3] 

Fittings for Soldered, Brazed, and 
Mechanical Joints. Cast fittings are available 
in all standard tube sizes and in a wide variety 
of types to cover needs for plumbing. They 
can be either soldered or brazed, although 
brazing cast fittings requires care. Wrought 
copper pressure fittings are also available over 
a wide range of sizes and types. These, too, 
can be joined by either soldering or brazing 
and wrought fittings are preferred where 
brazing is the joining method. Otherwise, the 
choice between cast and wrought fittings is 
largely a matter of the user's preference and 
availability. According to the American 
We Iding Society, the strength of a brazed 
joint will meet or exceed that of the tube and 
fitting being joined when the joint overlap and 
the depth of the filler metal penetration is a 
minimum of three times the thickness of the 
thinner base metals (tube or fitting) and a 
well-developed fillet (cap) is present. The 
strength of a brazed copper tube joint does not 
vary much with different filler metals but 
depends on maintaining the proper clearance 
between the outside of the tube and the socket 
(cup) of the fitting. Copper tube and solder
type pressure fittings are accurately made for 
each other, and the tolerances permitted for 
each assure the capillary space will be within 
the limits necessary for a joint of satisfactory 
strength. However, the depths of the socket 
are considerable deeper than the three times 
required by A WS. There are standards avail
able for the manufacture of fittings made 
specifically for brazing, these include ASME 
B 16.50 and MSS SP 73. When fittings are 
made to these standards, they cannot be sol
dered. They must be brazed. 

Mechanical Joints. Flared-tube fittings 
provide metal-to-metal contact similar to 
ground joint unions; both can be easily taken 
apart and reassembled. Grooved end mechani
cal fittings are also available in sizes 2-inches 
to 6-inches. Mechanical joint fittings are espe
cially useful where residual water cannot be 
removed from the tube and soldering is diffi
cult. Mechanical joints may be required where 
a fire hazard exists and the use of a torch to 
make soldered or brazed joints is not allowed. 
Also, soldering under wet conditions can be 
very difficult and mechanical joints may be 
preferred under such circumstances. [UPC 
605.3.3] 

Solders. Most solders referenced in ASTM B 
32 can be used to join copper tube and fittings 
in potable water systems. 
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Note: Users of the Uniform Plumbing Code 
are reminded that provisions of the Federal 
Safe Drinking Water Act of 1986 (SDW A), 
which all must obey, forbid the use of solder 
which contains in excess of 0.2% of lead, in 
potable water systems. The provisions of the 
act are incorporated in all ordinances, statutes, 
state and municipal regulations by reference 
and by operation of law. [UPC 605.3.4] 

The selection of a solder depends on the oper
ating pressure and temperature of the system. 
Consideration should also be given to the 
stresses on the joint caused by thermal expan
sion and contraction. However, stresses due to 
temperature changes should not be significant 
in two commonly encountered cases: when 
tube lengths are short, or when expansion 
loops are used in long tube runs. 

Solder is generally used in wire form, but 
paste-type solders are also available. These 
are finely granulated solders in suspension in 
a paste flux. These solder/flux pastes must 
meet the requirements of ASTM B 813. When 
using paste-type solders, observe these four 
rules: 

1. Wire solder must be applied in addition 
to the paste to fill the voids and assist in 
disp lacing the flux, otherwise the sur
faces may be well "tinned" and yet there 
may not be a good joint with a continu
ous bond. Use the same type of solder 
(e.g., 50-50 or 95-5) as that used in the 
paste. 

2. The paste mixture must be thoroughly 
stirred if it has been standing in the can 
for more than a very short time, as the 
solder has a tendency to settle rapidly to 
the bottom. 

3. The flux cannot be depended on to clean 
the tube. Cleaning should be done manu
ally as is recommended for any other flux 
and solder. 

4. Remove any excess flux. 

Solders are available that contain small 
amounts of silver or other additives to impart 
special properties. Such solders may require 
special fluxes. The manufacturer's recom
mendations should be consulted regarding 
proper procedures and fluxes for such solders 
and about the expected properties. 

Soldering Flux. The functions of the solder-
flux are to remove residual traces of 

oxides, to promote wetting and to protect the 
surfaces to be soldered from oxidation during 
heating. The tlux should be applied to clean 
surfaces and only enough should be used to 
lightly coat the areas to be joined. 
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An oxide film may reform quickly 011 copper 
after it has been cleaned. Therefore, the flux 
should be applied as soon as possible after 
cleaning. 

CAUTION 

Careless workmanship, especially during flux 
applications, can result in corrosion of the 
tube long after the system has been installed. 
If excessive tlux is used, the residue inside the 
tube can cause corrosion. In an extreme case, 
such residual flux can actuully lead to perfora
tion through the tube wall causing leakage. To 
guard against this danger, it is important (1) to 
choose a flux that is manufactured to ASTM 
B 813, and (2) to lise only the minimum 
amount actually needed to make the joint. 

Solder Joints. 

Soldering and brazing both involve basic 
steps, based on ASTM Standard Practice B 
828, which must be executed with care and 
craftsmanship. The steps are: 

(1) Measuring 

(2) Cutting 

(3) Reaming 

(4) Cleaning 

(5) Fluxing 

(6) Assembly and support 

(7) Heating 

(8) Applying the filler metal 

(9) Cooling and cleaning 

Each step contributes to a strong, dependable 
joint. 

'Measuring. Measuring the length of each 
tube segment must be accurate. Inaccuracy 
can compromise joint quality. rf the tube is 
too short it will not reach all the way into the 
socket of the fitting and a proper joint cannot 
be made. If the tube segment is too long there 
is a danger of cocking the tube in the fitting 
and putting strain on the system which could 
affect service hfe. 

Cutting. Once the tube is measured, it can be 
cut. Cutting can be accomplished in a number 
of different ways to produce a satisfactory 
square end. The tube can be cut with a disc
type tube cutter, a hacksaw, an abrasive 
wheel, or with a stationary or portable 
bandsaw. Care must be taken that the tube is 
not deformed while being cut. Regardless of 
the method, the cut must be square with the 
run of the tube so that the tube will seat prop-

in the titting socket. 
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Reaming. All pipe and tube shall be reamed 
to the full 1.0. of the pipe and tube to remove 
the small burr created by the cutting operation. 
If this rough, inside edge is not removed 
erosion-corrosion may occur due to localized 
turbulence and high velocity. 

Tools used to ream tube ends include the 
reaming blade on the tube cutter, half-round or 
round files, a pocket knife, or a suitable debur
ring tool. With annealed tube, care must be 
taken not to deforn1 the tube end by applying 
too much pressure. Both the inside and the 
outside of the tube may require removal of the 
burr, especially in large diameters. 

Cleaning. The removal of all oxides and sur
faces soil is crucial if filler metal is to flow 
properly into the joint. Failure to remove them 
can interfere with capillary action and may 
lessen the strength of the joint and cause 
failure. 

Mechanical cleaning is a simple operation. 
The end of the tube should be lightly abraded 
using sand cloth or nylon abrasive pads for a 
distance only slightly more than the depth of 
the fitting socket. The socket of the fitting 
should also be cleaned using sand cloth, abra
sive pads, or a properly sized fitting brush. 

Copper is a relatively soft metal. If too much 
material is removed, a loose fit will result and 
interfere with satisfactory capillary action in 
making the joint. The capillary space between 
tube and fitting is approximately 0.004 inch 
(0.10 mm). Solder or brazing filler metal can 
fill this gap by capillary action. This spacing is 
critical for the filler metal to flow into the gap 
and form a strong joint. 

Surfaces once cleaned should not be touched 
with bare hands or oily gloves. Skin oils, 
lubricating oils, and grease impair filler metal 
flow and wetting. 

Fluxi.ng. Stir the flux before use. Flux will 
dissolve and remove traces of oxide from the 
cleaned surfaces to be joined, protect the 
cleaned surfaces from reoxidation during 
heating, and promote wetting of the surfaces 
by the solder. A thin, even coating of flux 
should be applied with a brush to both tube 
and fitting as soon as possible after cleaning. 
Do not apply with fingers. Chemicals in the 
flux can be harmful if carried to the eyes, 
mouth, or open cuts. 

Assembly and Support. After both tube and 
fitti ng surfaces are properly fluxed, they 
should be assembled, making sure the tube 
seats against the base of the fitting socket. A 
slight twisting motion ensures even distribu
tion by the flux. Remove any excess flux. Care 
must be taken to assure that the tube and fit-

2.3.8 

2.3.9 

tings are properly supported to ensure a 
uniform capillary space around the entire cir
cumference of the joint. Uniformity of capil
lary space will ensure good filler metal pene
tration if the guidelines of successful joint 
making are followed. Excessive joint clear
ance can cause the filler metal to crack under 
stress or vibration. 

The joint is now ready for soldering. Joints 
prepared and ready for soldering should be 
completed the same day and not left unfin
ished overnight. 

Heating. 

WARNING: When dealing with an open 
flame, h temperatures, and flammable 
gases, safety precautions must be observed as 
described in the ANSI /ASC Z49.1 Standard. 

Heat is generally applied using an air/fuel 
torch. Such torches use acetylene or an LP 
gas. Electric resistance tools can also be used. 

Begin heating with the flame perpendicular to 
the tube on the bottom. The copper tube con
ducts the initial heat into the fitting socket for 
even distribution of heat in the joint area. The 
extent of this preheating depends upon the size 
of the joint. Experience will indicate the 
amount of time needed. Preheating of the 
assembly should include the entire circumfer
ence of the tube in order to bring the entire 
assembly up to a suitable preheat condition. 
However, for joints in the horizontal position, 
avoid directly preheating the top of the joint to 
avoid burning the soldering flux. The natural 
tendency of heat to rise will ensure adequate 
preheat ofthe top of the assembly. Next, move 
the flame onto the fitting socket. Sweep the 
flame alternately from the fitting socket back 
onto the tube a distance equal to the depth of 
the fitting socket. Touch the solder to the joint. 
If the solder does not melt, remove it and con
tinue the heating process. Be careful not to 
overheat or to direct the flame into the fitting 
cup. This could cause the flux to burn and 
destroy its effectiveness. When the solder 
begins to melt, the heat should be directed to 
the base of the cup to aid capillary action in 
drawing the molten solder into the fitting 
socket towards the heat source. 

Applying the Filler Metal. For joints in the 
horizontal position, start applying the solder 
slightly off-center at the bottom of the joint. 
When the solder metal begins to melt from the 
heat of the tube and fitting do not use the torch 
to melt the solder; push the solder straight into 
the joint while keeping the torch at the base of 
the fitting socket and slightly ahead of the 
point of application of the solder. Continue 
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this technique across the bottom of the fitting 
and up the side to the top of the fitting. Return 
to the beginning, overlapping slightly by re
melting the solder at the point and proceed up 
the other side to the top, again overlapping 
slightly. 

For joints in the vertical position, a similar 
sequence of overlapping passes should be 
made, starting wherever is convenient. Molten 
solder will be drawn into the joint by eapillary 
action regardless of whether the solder is 
being fed upward, downward or horizontally. 
IMPORT ANT: Always remember to let the 
heat lead the alloy. Do not apply the filler 
metal in front of the heat. 

Cooling and Cleaning. After the joint has 
been completed, natural cooling is best. Shock 
eooling with water may cause unneeessary 
stress on the joint and result in eventual 
failure. When cool, clean off any remaining 
flux with a wet rag. 

Testing. Test all completed assemblies for 
joint integrity following the procedures 
described in the body of this code. Completed 
systems should be flushed to remove excess 
flux and debris as soon as possible after eom
pletion. 

Brazed Joints. 

Brazing is another commonly used method for 
joining copper tube. Making brazed joints is 
similar to making soldered joints with respect 
to measuring, cutting, reaming, cleaning, 
assembly, and support. And as in soldering, 
the brazing filler metal is melted by the heat 
of the tube and fitting and drawn into the joint 
by capillary action. 

The major differences between soldering and 
brazing are the: 

II Type of flux used; 

II Composition of filler metal; and 

• Amount of heat required to melt the filler 
metal. 

Brazing Flux. The fluxes used for brazing 
copper joints are different in eomposition 
from soldering fluxes. The two types cannot 
be used interchangeably. Unlike soldering 
fluxes, brazing fluxes are water based. Similar 
to soldering fluxes, brazing fluxes dissolve 
and remove residual oxide from the metal sur
faces, protect the metal from reoxidation 
during heating and promote wetting of the 
surfaces to be joined by the brazing filler 
metal. 

Fluxes also provide the craftsman with an 
indication of temperature. Application of the 
flux is the same as when soldering. If the 
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outside of the fitting and the heat-affected 
area of the tube are covered with flux (in 
addition to the end of the tube and the cup), 
oxidation will be prevented and the appear
ance of the joint will be greatly improved. 

Brazing Filler Metals. Brazing filler metals 
suitable for joining copper tube systems are of 
two classes. Classified according to their 
components, they are: BCuP (Brazing
Copper-Phosphorus) and BAg (Brazing
Silver). 

BCuP filler metals are preferred for joining 
copper tube and fittings if codes and construc
tion specifications allow it. The phosphorus in 
them acts as a fluxing agent and the lower 
percentage of silver makes them relatively 
low cost. When using copper tube, wrought 
copper fittings, and BCuP brazing fi lIer metal, 
t1uxing is optional. However, when cast fit
tings are brazed, flux must be used. 

Heating. 

WARNING: When dealing with an open 
flame, high temperatures, and flammable 
gases, safety precautions must be observed as 
described in the ANSI! ASC Z49.1 Standard. 
Oxylfuel torches are generally used for 
brazing because of their higher temperatures. 
However, recent innovations in tip design 
make air!fuel torches useful for brazing on a 
wide range of sizes for brazing. 

The heating operation is the same as for sol
dering. Heat the tube first, beginning about 
one inch from the of the fitting, sweep
ing the flame around the tube in short strokes 
at right angles to the axis of the tube. It is very 
important that the flame be in motion and not 
remain on anyone point long enough to 
damage the tube. Switch the flame to the 
fitting at the base of the fitting socket. Heat 
uniformly, sweepi ng the flame from the 
fitting to the tube. Avoid excessive heating of 
cast fittings or they may crack. 

Applying Brazing Filler Metal. Apply the 
brazing filler metal at the point where the tube 
enters the socket of the fitting. When the 
proper temperature is reached, the filler metal 
will flow readily into the space between the 
tube and fitting socket, drawn in by the 
natural force of capillary action. 

Keep the t1ame away from the filler metal 
itself as it is fed into the joint. The tempera
ture of the tube and fitting at the joint should 
be high enough to melt the filler metal. Keep 
both the tube and titting heated by moving the 
flame back and fOlih from one to the other as 
the filler metal is drawn into the joint. 
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When the joint is properly made the filler 
metal will be drawn into the fitting socket by 
capillary action, and a continuous fillet (cap) 
of filler metal will be visible completely 
around the joint. To aid in the development of 
this fillet d~lring brazing, the flame should be 
kept slightly ahead of the pint of filler metal 
application. 

\Vhen brazing horizontal joints, it is prefer
able to first apply the filler metal slightly off
center of the bottom of the joint, proceeding 
across the bottom of the joint and continuing 
up the side to the top of the joint. The retum 
to the beginning point, overlapping slightly. 
This procedure is identical to that used for 
solderi ng. Al so, si mi I a1' to the soldering 
process, make sure the operations overlap. 

On vertical joints, it is immaterial where the 
joint is made. If the opening of the fitting 
socket is pointing down, care should be taken 
to avoid overheating the tube, as this may 
cause the brazing fi ller metal to run down the 
outside of the tube. 

If the filler metal fails to flow, or has the ten
dency to ball-up, it indicates either that there 
is oxide on the surfaces being joined or that 
the parts to be joined are not hot enough. If 
the filler metal refuses to enter the joint, the 
fitti ng CLIp is 110t hot enough. Most poorly 
made braze joints result from either the tube 
or the fitting 110t being hot enough. If filler 
metal tends to flow over the outside of either 
part of the joint, it indicates that part is over
heated in comparison to the other. When the 
joint is completed, a continuous fillet should 
be visible completely around the joint. 

diameter tube is more difficult to heat 
to the desired temperature. The use of a 
heating tip or rosebud may be necessary to 
maintain the proper temperature over the area 
being brazed. Once total heat control is 
attained, follow the same procedures used for 
smaller tube. 

Cooling and Cleaning. When the brazed 
joint is finished, allow it to cool naturally. 
Flux residues and some oxides formed by 
heating can be removed by washing with hot 
water and brushing with a stainless steel wire 
brush. 

Testing. Test all completed assembles for 
joint integrity following the procedures 
described in the body of this code. Completed 
systems should be flushed to remove excess 
flux and debris as soon as possible after com
pletion. 

Purging. Some installations, such as medical 
gas, high-purity gas, and ACR systems, 
require the use of an inert gas during the 

2.5 

2.5.1 

2.5.2 

brazing process. The purge gas displaces 
oxygen from the interior of the system while 
It IS subjected to the high temperatures 
of brazing and therefore eliminates the possi
bility of oxide formation on the interior of the 
tube surface. 

Flared Joints. 

Flared Joints with Impact Flaring Tools. 

1 Cut the tube to the required 
length. 

Step 2 

Step 3 

Step 4 

Step 5 

Step 6 

Step 7 

Remove all burrs. This is very 
important to assure metal-to
metal contact. 

Soft temper tube, if deformed, 
should be brought back to 
roundness with a sizing tool. 
This tool consists of a plug and 
sizing ring. 

Slip the coupling nut over the 
end of the tube. 

Insert flaring tool into the tube 
end. 

Dri ve the flaring too I by 
hammer strokes, expanding the 
end of the tube to the desired 
flare. This requires a few moder
ately light strokes. 

Assemble the joint by placing 
the fitting squarely against the 
flare. the coupling nut 
with the fitting threads. Tighten 
with two wrenches, one on the 
nut and one on the fitting. 

Flared Joints with Screw-Type Flaring 
Tools. 

Steps I - 4 Same as for impact flaring pre
viously described. 

Step 5 Clamp the tube in the flaring 
block so that the end of the tube 
is slightly above the face of the 
block. 

Step 6 

Step 7 

Step 8 

Place the yoke of the flaring tool 
on the block so that the beveled 
end of the compressor cone is 
over the tube end. 

Turn the compressor screw 
down firmly, forming the flare 
between the chamber in the 
flaring block and the beveled 
compressor cone. 

Remove the flaring tool. The 
joint can now be assembled as in 

6 for impact flaring. 
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Sizing, Velocity. To avoid excess system 
noise and the possibility of erosion-corrosion, 
flow through copper tube systems should not 
exceed velocities of 8 feet per second for cold 
water and 5 feet per second in hot water up to 
approximately 1400 P (60°C) [UPC 610.0] 

In systems where water temperatures rou
tinely exceed 140°F (60°C), lower velocities 
such as 2 to 3 feet per second should not be 
exceeded. In addition, where 1/2 inch and 
smaller tube sizes are used, to guard against 
localized high velocity turbulence due to pos
sible faulty workmanship (e.g. burrs at tube 
ends which were not properly removed) or 
unusually numerous, abrupt changes in flow 
direction, lower velocities should be consid
ered. 

Due to constant circulation and elevated water 
temperatures, particular attention should be 
paid to velocities in circulation hot water 
systems. Both the supply and return piping 
should be sized such that the maximum veloc
ity does not exceed the above recommenda
tions. Care should be taken to ensure that the 
circulating pump is not oversized and the 
return piping is not undersized, both common 
occurrences in installed copper piping 
systems. 

General Information. 

It is not possible to cover all the variables of a 
plumbing system; however, the following 
information may prove helpful: 

Expansion Loops - Copper tube, like all 
piping materials, expands and contracts with 
temperature changes. Therefore, in a copper 
tube system subjected to excessive temperature 
changes, the line tends to buckle or bend when 
it expands unless compensation is built into the 
system. Severe stresses on the joints may also 
occur. Such stresses, buckles, or bends are pre
vented by the use of expansion joints or by 
installing offsets, "U" bends, coi I loops, or 
similar arrangements in the tube assembly. 
These specially shaped tube segments take up 
expansion and contraction without excessive 
stress. The expansion of a length of copper 
tube may be calculated from the formula: 

Temperature Rise (OF) x Length (feet) x 
12 (inches per foot) x 

Expansion Coefficient (in. per in. per OF) = 

Expansion (inches), or 

Temperature Rise caC) x Length (meter) x 
1000 (mm per meter) x 

Expansion Coefficient (mm per mm per DC) = 
Expansion (mm). 
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Calculations for expansion and contraction 
should be based on the average coefficient of 
expansion of copper, which is 0.0000094 per 
OF (1.692 x 10- 5 per DC), between 70°F 
(21°C) and 212°F (100°C). For example, the 
expansion of each 100 feet (3048 mm) of 
length of any size tube heated from room tem
perature (70°F) (21°C) to l70°F (77°C) (a 
100°F (3 8°C) rise) is 1.128 inches (28.7 mm). 

100° x 100 ft x ] 2 in.lft x 
0.0000094 in.lin.l°F = 1.128 in., or 

55.6° x 30.48 m x 1000 mm/m x 1.692 x 
1()-5 mm/mm/oC = 28.7 mm 

Tube Supports - See Tablc 313.1 and 
Section 313.0 in the Uniform Plumbing Code. 

Bending. 

Copper tube, properly bent, will not collapse 
on the outside of the bend and will not buckle 
on the inside of the bend. Tests demonstrate 
that the bursting strength of a bent copper 
tube can be greater than it was before 
bending. Because copper is readily formed, 
expansion loops and other bends necessary in 
an assembly are quickly and simply made if 
the proper method and equipment are used. 
Simple hand tools employing mandrels, dies, 
forms, and fillers, or power-operated bending 
machines are used. 

Both annealed tube and bcnding-temper tube 
can be bent with hand benders. The proper 
size bender for each size tube must be used. 
Usually the size of the tool corresponds to the 
nominal outside diameter of the tube, not the 
standard tube size. For a guide to the typical 
bend radii, see the following bending guide 
for copper tube. 

ADOPTED: 1969 

REVISED: 1973, 1975,1987, 1989, 1993, 2000, 2003, 
2006 
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BENDING GUIDE FOR COPPER TUBE 

TUBE SIZE, 
TUBE TYPE TEMPER 

(mm) 

(6.4) K,L Annealed 

(9.5) K,L Annealed 

K,L,M Drawn 

( 12.7) K.L Annealed 

K,L,M Drawn 

(19.1 ) K,L Annealed 
K 
L 
K Drawn 

K,L 

K, L Annealed 

K, L 

When bending by hand, without the use of bending equipment, 
than the minimum bend radius shown. 
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MINIMUM 
BEND RADIUS, 

Inches (mm) 

3/4 (19.1) 

1112 (38) 

3 (76) 

21;4 

41
/2 

212 
3 

4 J/2 
6 
3 
4 

TYPE OF BENDING 
EQUIPMENT 

gear type 
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INSTALLATION STANDARD 

FOR TILE-LINED SHOWER RECEPTORS (AND REPLACEMENTS) 

IAPMO IS 4-2006 

This standard specification for the installation 
of tile-lined shower receptors is the result of 
extensive study and research by the following: 

Ceramic Tile Institute of America 

Associated Tile Contractors of Southern 
California, Inc. 

Tile Layers Local No. 18 of I.U.B.A.C, 
United States and Canada 

Tile Helpers Local No. 18 of I.U.B.A.C., of 
the United States and Canada 

APPROVED CONSTRUCTION OF TILE-LINED SHOWER RECEPTORS 
STANDARD SPECIFICATION FOR THE INSTALLATION OF 

TILE-LINED SHOWER RECEPTORS 

Receptor lining must extend 3" 
(76 mm) above top of finished 
dam and outward on face of 

Finish height of dam to be at 
least 2" (51 mm) above high 
point of shower drain. 

rough jamb. 

Receptor lining must extend 
3" (76 mm) above top of 
finished dam and outward on--ttI!Im;L._ 
face of rough jamb. 

Fur out or notch studs to ---IOO1Il 

receive lining. 

Keep lining flush with face of 
studs or furring. 

Mortar setting bed with 
approved waterproofing 
additive. 

See Section 2.5. 

Flange of approved type sub drain set 
exactly level with sub floor with clamping 
ring or other device to make tight 
connection with receptor lining 

Receptor lining turned over dam 
and thoroughly tacked outside. 
No punctures less than 1" (25.4 
mm) above the finished dam or 
threshold on the interior and top 
of dam or threshold. 

Receptor lining shall be pitched 
not less than 1/4" per foot (20.S 
mm/m) to weep holes in drain. 

For receptor lining see Section 4.2 

1024 (0.66m2) minimum floor area 
finish floor to have minimum of 1/4" 
(20.8 mm/m) and maximum of 1/2" 
(41.7 mm/m) pitch to drain per foot. 

Minimum of 0.05 inch (1.3 mm) thickness strainer 
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1.1 

Scope. 

Installation and material of tile-lined shower 
receptors shall comply with this standard and 
the current edition of the Uniform Plumbing 
Code [UPC]fM, published by the International 
Association of Plumbing and Mechanical 
Officials (IAPMO). 

Note: The following sections of the Uniform Plumbing 
Code shall apply. 

2.0 

2.1 

2.2 

40S.6 

40S.7 

408.8 

41S.0 

Shower Compartments 

Linings for Showers and Receptors 

Public Shower Rooms 

Floor Drains 

General Requirements. 

Inspection of Work. All surfaces prepared by 
others shall be inspected by the tile installer 
before starting tile work and all unsatisfactory 
conditions reported to the Administrative 
Authority. Starting tile work by the tile 
installer shall be considered as acceptance of 
surfaces prepared by others. 

Surface. All surfaces to receive tile work 
shall be clean, structurally sound, and 
conform in every way to the local building 
code. 

(Note: No tile work shall proceed until the 
pan and drain construction has been inspected 
and approved by the Administrative 
Authority, where required.) 

3.0 Product Requirements. 

3.1 

3.1.1 

3.1.2 

3.1.3 

3.1.4 

3.1.5 

438 

Materials. 

Tile Quality and Grade - Tile shall comply 
with American National Standard 
Specification for Ceramic Tile, AI37.] 
(equivalent to and incorporating U.S. Dept. of 
Commerce Simplified Practice 
Recommendation, R61-61 and Federal 
Specification SS-T-308b, Tile, Floor, WalL 
and Trim Units, Ceramic), or CTr 69.5. 

Cement. Cement shall be portland cement 
type J or type I [, conforming to ASTM C 150. 

Sand. Sand shall be damp, clean and graded 
ASTM C 77S. 

Water. Water shall be potable. 

Reinforcing shall be 2.5 lbs. per sq. yard (1.1 
kg per m2

) or greater galvanized metal lath 
conforming to ANSI A42.3 or 2 inches x 2 
inches (51 mm x 51 mm), 16/16 gage or 3 
inches x 3 inches (76 mm x 76 mm) mesh, 13 

3.1.6 

3.1.7 

3.1.8 

3.1.9 

3.1.10 

3.1.11 

3.2 

4.0 

4.1 

x 13 gage or 1_1/2 inches x 2 inches (38 mm x 
51 mm) mesh, 16 x 13 gage steel, wire 
confonning to ASTM A 82 and A 185. 

Asphalt shall conform to Federal 
Specification A-A-50694 OR ASTM D 1227. 

Plastic Roof Cement shall conform to 
Federal Specifications SS-C-J 53. 

Water Resistant FeU Membrane. The water 
resistant felt membrane shall be at least 15 lb. 
(6.S kg) asphalt saturated felt conforming to 
ASTM D 2626. 

Plastic Membrane shall comply with ANSI 
AIIS.IO. 

Other Membranes Where the 
Administrative Authority approves their use, 
non-metallic sub-pans or linings or lead sheets 
weighing not less than 4 lbs. per sq. foot 
(19l.5 Pa) and copper pans of at least No. 24 
B & S gage (Brown & Sharp 0.0201 inches) 
or greater in thickness may be used. 

Waterproofing Admixture - The mortar bed 
of the receptor shall be mixed with a 
waterproof admixture approved by the 
Administrative Authority in the amounts 
allowed by such approval. 

Currently Approved Mortar Additives. 

Anti-Hydro-] qt. (0.95 J) per sack of cement 

Plastiment-l lb. (0.5 kg) of powder per sack 
of cement 

Plastiment-2 oz. (56.7 g) of fluid per sack of 
cement 

Sika 3A-] qt. (0.95 I) per sack of cement 

Suconem (Red Label)-l pint (0.47 I) per 
sack of cement 

Installation Requirements. 

Shower Drains - An approved type shower 
floor drain with sub-drain shall be installed 
with every such shower membrane. Flange of 
each sub-drain shall be accurately set exactly 
level with sloping sub-floor and shall be 
equipped with a clamping ring or other 
approved device to make a tight connection 
between the membrane and the sub-drain. The 
sub-drain shall have weep holes into the waste 
line. The weep holes located in the subdrain 
clamping ring shall be protected from 
becoming clogged during the placement of 
finish materials. The drain shall be of such 
design that there will be not less than 2" (5t 
mm) depth fro111 the top of the sub-drain 
flange to top of the strainer. Unless otherwise 
approved by the Administrative Authority, 
drains shall be located in the approximate 
center of the shower area. [UPC 408.7] 

2013 CALIFORNIA PLUMBING CODE 



4.2 
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4.2.2 

4.2.3 

Sloping Sub-Floor and Shower Membrane. 
All lining materials shall be pitched one 
quarter C14) inch per foot (20.8 mm/m) to 
weep holes in the sub-drain by means of a 
smooth and solidly fonned sloping sub-base. 
All such lining materials shall extend upward 
on the side walls and rough jambs of the 
shower opening to a point not less than three 
(3) inches (76 mm) above the top of the 
finished dam or threshold and shall extend 
outward over the top of the rough threshold 
and be turned over and fastened on the outside 
face of both the rough threshold and the 
jambs. 

Non-metallic shower sub-pans or linings may 
be built-up on the job site of not less than 
three (3) layers of standard fifteen (15) 
pound (6.8 kg) asphalt impregnated roofing 
felt. The bottom layer shall be fitted to the 
formed sub-base and each succeeding layer 
thoroughly hot-mopped to that below, with 
hot asphalt conforming to Fed. Spec. SS
A0666 Type Z, Grade 2, Class A on the basis 
of twenty (20) pounds (9.1 kg) of asphalt per 
layer per square. AIJ comers shall be carefully 
fitted and shall be made strong and water
tight by folding or lapping, and each corner 
shall be reinforced with suitable webbing hot
mopped in place. All folds, and 
reinforcing webbing shall extend at least four 

inches (102 mm) in all directions from the 
corner and all webbing shall be of approved 
type and mesh, producing a tensile strength of 
not less than fifty (50) pounds per square inch 
(344.5 kPa per square meter) in either 
direction. 

Non-metallic shower sub-pans or linings may 
also consist of single or multi-layers of other 
approved equival en t material s, sui tab ly 
reinforced and carefully fitted in place on the 
job site, as elsewhere required in this section 
-according to manufacturer's recommended 
installation procedures. 

Where flexible plastic sheet membranes are 
used, corners shall be carefully constructed by 
folding or bonding of prefabricated 
reinforcing corner. Joints in flexible plastic 
sheeting shall be constructed with the 
appropriate solvent bonding liquid, bodied 
solvent cement, or thermal welding. 

Where lead and copper pans are used as 
membranes, the installation shall be made in 
similar manner as required for felt membranes 
except the asphalt moppings, and in addition 
the pans shall be insulated from all concrete 
and mortar surfaces and from all conducting 
substances other than their connecting drain 
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by 15 lb. (6.8 asphalt saturated felt or an 
approved equivalent hot mopped to the lead 
or copper pan. Joints in lead and copper pans 
shall 110t be soldered, but shall be burned or 
silver brazed respectively. 

All linings shall be properly recessed and 
fastened to approved backing so as not to 
occupy the space required for the wall 
covering and shall not be nailed or perforated 
at any point which will be less than one (1) 
inch (25.4 mm) above the finished dam or 
threshold. 

Tests. Upon installation, all linings shall be 
tested for water tightness by being filled to the 
top of the rough threshold with water for a 
period of time sufficient to establish their 
water tightness. (Usually twenty-four (24) 
hours with no loss of water. See the local 
Adm i 11 i strati ve A uthori ty for exact ti me 
limit.) 

A test plug shall be so placed that both the 
upper and under sides of the lining shall be 
subjected to test at its point of contact with 
the sub-drain. When the test plug is removed, 
all of the test water shall drain out by gravity 
through the weep ho I es. A ri ng of non
absorbent material must be placed around the 
weep holes to keep them open when the finish 
materials are installed. 

Receptor. Shower floor shall be of ceramic 
tile set in portland cement mortar mixed in the 
proportion of one (I) part portland cement to 
four (4) parts of mortar sand by volume and 
shall be provided with an approved shower 
drain designed to make a water-tight joint at 
the floor. The 1110rtar mixture shall be of such 
consistency that a troweled surface readily 
assumes a smooth screeded surface. All 
concrete mortar bases shall be mixed with an 
approved waterproofing admixture and 
properly reinforced with 2.5 Ibs. per square 
yard (1. I per square or more galvanized 
metal lath or 2 inches x 2 inches (5\ mm x 51 
mm), 16/16 gage or 3 inches x 3 inches (76 
m m x 76 m m) m es h, I 3 x I 3 gage 0 r I II:: 
inches x 2 inches (38 111m x 51 mm) mesh, 16 
x 13 gage cold drawn welded steel wire fabric 
located in the approximate center of the 
mortar bed and extending at least 3 inches (76 
mm) at any point. The finished floor shall be 
not less than 2 inches (51 mm) measured from 
the top surface of the mcmbrane. The high 
point of the tile floor shall be not less than 2 
inches (51 mm) or more than 9 inches (229 
mm) below the top of the finished dam and 
shall have a minimum of inch (6.4 mm/m) 
and a maximum of II:> inch (19.1 mm/m) pitch 
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per foot toward the drain. Shower walls to a 
mll11mUm of 3 inch (76 mm) and not 
less than I inch (25.4 mm) above the finished 
dam shall be lined with ceramic tile set in 
portland cement mortar. 

4.5 Floors of public shower rooms shal1 have a 
non-skid surface and sha11 be drained in such a 
manner that waste water from one bather will 
not pass over areas occupied by other bathers. 
Gutters in public or gang shower rooms shall 
have rounded corners for easy cleaning and 
shall be sloped not less than two (2) percent 
toward drains. Drains in such gutters shall be 
spaced not more than eight (8) feet (2,438 
mm) from side walls or more than sixteen (16) 
feet (4,877 mm) apart 

4.6 Shower including shower walls over 
bathtubs, shall be constructed of non
absorbent waterproof materials, such as 
ceramic tile set in portland cement mortar or 
approved cementitious backer unit when no 
materials are adversely affected by moisture to 
a height of not less than six (6) feet (1,829 
mm) above the floor. 

EXISTING TILE ----'III>-I<il 

MORTAR BED ----t~ 
W/P PAPER 

AND METAL LATH ------ffi:/--Jll>(II 

FLASHING IN PLACE ---

CONTINUOUS CAULKING --

FLASHING INSERTED ----}lJ...: 

FLASHING IN PLACE -----''-c:---iI>·1III 

NEW LIN ING --------lllo-l 

FIGURE 2 

ADOPTED: J 966 

STUD 

REViSED: 1977, 1982,1990, J992, 1996,2003,2006 
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INSTALLATION STANDARD 

FOR ABS BUILDING DRAIN, WASTE, AND VENT PIPE AND FITTINGS 

1.0 
1.1 

1.2 

Scope. 

This installation standard shall apply to ABS 
building drain, waste and vent systems as 
governed by the Uniform Plumbing Code. 
Material Standard ASTM D 2661, "Standard 
Specification of Acrylonitrile-Butadiene
Styrene CABS) Schedule 40 Plastic Drain, 
Waste and Vent Pipe and Fittings," or ASTM 
F 628, "Acrylonitrile-Butadiene-Styrene 
(ABS) Schedule 40 Plastic, Drain, Waste and 
Vent Pipe with a Cellular Core," shall fonTI a 
part of this standard. 

Installation, material and inspection shall 
comply with the current edition of the 
Uniform Plumbing Code [UPC)TM as pub
lished by the International Association of 
Plumbing and Mechanical Officials and shall 
also comply with this standard. 

Note: The Building Official shal1 be consulted about pene
tration of fire separations, height and area or other limita
tions. 

Note: The following sections of the Uniform Plumbing 
Code apply. 

101.6 Repairs and Alterations 

103.5 Inspections 

203.0 Definition of ABS 
301. ] Minimum Standards 

309.0 Workmanship 

310.0 Prohibited Fittings and Practices 

310.8 Screwed Fittings 

312.0 Protection of Piping, Materials, 
and Structures 

313.0 Hangers and Supports 
315.2 Prohibited Joints and Connections 

316.0 Increasers and Reducers 

402.6 Flanged Fixture Connections 
402.6.1 Closet Rings (Closet Flanges) 

701.0 Materials (drainage) 

705.1.2 Solvent Cement Joints 

705.1.3 Threaded Joints 

705.11.3 Plastic Pipe to Other Materials 

IS 5-2006 

707.1 

903.0 

903.3 

1003.0 

1101.3 

Plugs 

Materials (venting) 

Changes in Direction 

Traps - Described 

Material Uses 

Tab Ie 1401.1 Referenced Standards 

Pipe and Fittings: 

ASTM D 2661 

ASTM D 3311 

ASTM 02122 

ASTM F 402 

ASTM F 628 

Abbreviations. 

ASTM 

JAPMO 

UPC 

2.0 

2.1 
2.1.1 

American Society for Testing and Materials 

International Association of Plumbing and 
Mechanical Officials 

Uniform Plumbing Code 

Product Requirements. 

Minimum Standards. 

Pi pe. ABS pipe is fu rn i shed in stra i ght 
lengths. The pipe is black in color. The pipe 
wall is the same thickness as that of Schedule 
40 (IPS) standard steel pipe. 

ABS pipe markings shall be in accordance 
with ASTM D 2661 or ASTM F 628. [UPC 
301.1.1,716.0] 

2.1.2 Fittings. Fittings are black. Refer to Tables in 
ASTM 02661 and ASTM D 3311 for dimen
sions and tolerances for pipe, fitting sockets, 
and laying lengths. 

ABS fitting markings shall be in accordance 
with ASTM D 2661 or ASTM F 628. [UPC 
301.1.1, 701.0, 903.0] 

2.1.3 Solvent Cement. Solvent cement shall be as 
specified in ASTM D 2235. Solvent cement 
labels shall be in accordance with ASTM 0 
2235. 

2.2 Protection of Piping. 

2.2.1 Storage. Pipe and fittings should not be 
stored in direct sunlight. However, exposure 

* Although referenced in this standard, some of the fittings shown in the standard are not acceptable under the Uniform Plumbing 
Code. 
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2.2.2 

2.2.3 

2.2,4 

2.2.5 

442 

to direct sunlight during normal constntction 
periods is not considered harmful. Pipe shall 
be stored in sllch a manner as to prevent 
sagging or bending. 

Expansion And Contraction. Thermal 
expansion and contraction of plastic drain 
waste and vent systems shall be taken into 
consideration. Thermal expansion and con
traction may be controlled by several 
methods: expansion joints, or 
restraints. Regardless of method utilized, 
certain conditions shall be met. 

(a) Support, but do not rigidly restrain piping 
at changes of direction. 

(b) Do not anchor pipe rigidly in walls. 

(c) Holes through framing members must be 
adequately sized to allow for free move
mcnt. 

DWV installations with frequent changes in 
direction will compensate for thermal expan
sion and contraction. Expansion joints may be 
utilized in vertical straight runs in excess of 
thirty (30) feet (9,144 mm) provided they are 
installed per manufacturer's installation 
instructions. 

Except piping buried below ground, horizon
tal and vertical piping should be installed with 
restraint fittings or a minimum twenty-four 

inches (610 mm) 45° offset every thirty 
(30) feet (9144 mm). 

Thermal expansion for installations subject to 
temperature changes may be determined from 
Table I. The linear expansion shown is inde
pendent of the diameter of the pipe. [UPC 
314.0] 

Exposed Piping. Piping shall not be vA.IJV"vU 

to direct sun light. Exception: Vent piping 
through roof. Plumbing vents through roof, 
exposed to sunlight, shall be protected by 
water base synthetic latex paints. Adequate 
support shall be provided where ABS piping 
is exposed to wind, snow, and ice loading. 

Protection From Damage. Piping passing 
through wood studs or shall be pro
tected from puncture by steel nail plates not 
less than 18 gauge. Piping shall be protected 
from concrete fonn oil [UPC 312.10] 

Anti-F.'eeze Protection. Anti-Freeze 
Protection ABS pipe and traps can be pro
tected from by the use of one of the 
following solutions or mixtures: 

(a) 4 quarts (3.8 liters) of water mixed with 5 
quarts (4.8 liters) of glycerol. 

(b) Ibs. (.1.1 kg) of magnesium chloride 
dissolved in one gallon (3.8 liters) of 
water. 

2.2.6 

2.3 

2.3.1 

2.3.2 

2,4 

2,4.1 

2.5 

2.5.1 

( c) 3 Ibs. (1.4 kg) of table salt dissolved in 
one gal10n (3.8 liters) of water. 

The salt solutions are effective to approxi
mately 1 O°F (-12°C). If lower temperatures 
are anticipated, the pipe should be drained or 
the glycerol solution should be used. [UPC 
312.6] 

Installed in Fire Resistive 
Construction. All piping penetrations of fire 
resistance rated walls, partitions, floors, floor! 
ceiling assemblies, roof!ceiling assemblies, or 
shaft enclosures shall be protected in accor
dance with the requirements of the California 
Building Code and lAPMO Installation 
Standards. [UPC 312.7] 

Hangers and Supports. 

Abrasion. Hangers and straps shall not com
press, distort, cut, or abrade the piping and 
shall allow free movement of pipe. Pipe 
exposed to damage by sharp surfaces shall be 
protected.[UPC 313.0] 

Support. Support all piping at intervals of not 
more than four (4) feet (1,219 mm), at end of 
branches, and at of direction or eleva
tion. Supports shall allow free movement, but 
shall restrict upward movement of lateral runs 
so as not to create reverse grade. Vertical 
piping shall be supported at each story or 
floor level. Alignment of vertical piping shall 
be maintained between floors with the use of 
a mid-story Support trap anns in excess 
of three (3) feet (914mm) in length as close 
as possible to the trap. Closet shall be 

fastened with corrosive resistant fas
teners to the floor with the top surface one
quarter inch (6.4 mm) above the finish 
floor. [UPC 313.0] 

Traps. 

Connection to Traps. shall be con
nected by means of listed trap adapters.[UPC 
1003.0] 

Joints. 

Caulked Joints. Make connections or transi
tions to bell-and-spigot cast iron soil pipe and 
fittings, and to bell-and-spigot pipe and fit
tings of other materials with listed mechanical 
compression joints designed for this use, or 
caulked joints made in an approved manner. 
In caulking, pack the joint with oakum or 
hemp and fill with molten lead to a depth of 
not less than (1) inch .4 mm). Allow a 
period of four (4) minutes for cooling, follow
ing which, caulk the lead at the inside and 
outside edges of the joint. Lead shall not be 
overheated. Heat lead to melting point only. 
[Upe 705.1] 
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LENGTH 
40°F 

(feet) 

20 0.536 

40 1.070 

60 1.609 

80 2.143 

100 2.680 

LENGTH 
4°e 

(mm) 

6096 13.6 

12 192 27.2 

18288 40.9 

24384 54.4 

30480 68.1 

Example: 

TABLE 1 
THERMAL EXPANSION TABLE 

Chart Shows Length Changes in Inches vs. Degrees Temperature Change 
Coefficient of Linear Expansion: e = 5.5 x 10-5 in/in OF 

50°F 60°F 70°F 80°F 

0.670 0.804 0.938 1.072 

1.340 1.610 1.880 2.050 

2.010 2.410 2.820 3.220 

2.680 3.220 3.760 4.290 

3.350 4.020 4.700 5.360 

TABLE 1 (METRIC) 
THERMAL EXPANSION TABLE 

Chart Shows Length Changes in Millimeters vs. Degrees Temperature Change 
Coefficient of Linear Expansion: e = 0.3 mm 

mmoC 

100 e 16°e 21°e 27°e 

17.0 20.4 23.8 27.2 

34.0 40.8 47.8 52.1 

51.1 61.2 71.6 81.8 

68.1 81.8 95.5 110.0 

85.1 102.1 119.4 136.1 

IS 5 

gO°F 100°F 

1.206 1.340 

2.420 2.690 

3.620 4.020 

4.830 5.360 

6.030 6.700 

32°e 38°e 

30.6 34.0 

61.5 68.3 

92.0 102.1 

122.7 136.1 

153.2 170.2 

Highest Temperature expected 100°F (38°C) 
Lowest Temperature expected - 500 P (10°C) 

50°F (lO°C) 

Length of run - 60 feet (18 288 mm) from chart, read 2.010 inches (51 mm) linear expansion that mLlst be provided for. 

2.5.2 

2.5.2.1 

2.5.2.2 

Note: Caulked joints should be avoided if pos
sible. 

Solvent Cement Joints. 

Selection. Solvent cement shall be recom
mended for ABS by the manufacturer. Follow 
manufacturer's recommendations for types of 
solvent cement for sLlch conditions as temper
ature over 100°F (38°C), or humidity over 
60%. [UPC 705.1.2] 

Handling (to maintain effectiveness). 
Solvent cement containers no larger than 1 
gallon (3.8 liters) should be used in the field 
(to avoid thickening due to evaporation). Keep 
container closed and in the shade when not in 
use. Keep applicator submerged in solvent 
cement between applications. When solvent 
cement becomes thicker, THROW IT AWAY. 
Solvent cement shall NOT be thinned. 
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2.5.2.3 

2.5.2.4 

2.5.3 

2.5.3.1 

Size of Applicator. Applicator should be 
about one half the pipe diamcter. Do not use 
small applicator on large pipes. Ordinary pure 
bristle paint brush or applicators furnished 
with product are satisfactory. 

Application. Solvent cement shall be applied 
deliberately, but without delay (two people 
may be needed to make large joints). Use 
special care when temperature is over 100°F 
(38°C) or humidity is over 60%. 

Safety Requirements and Precautions. 

General. Solvents contained in ABS plastic 
pipe cements are classified as airborne con
taminants and flammable and combustible 
liquids. Precautions listed in this appendix 
should be followed to avoid injury to person
nel and the hazard of fire. 
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2.5.3.2 

2.5.3.3 

2.5.3.4 

2.5.3.5 

2.5.3.6 

2.5.3.7 

444 

Safety Precautions. Prolonged breathing of 
solvent vapors should be avoided. When pipe 
and fittings are being joined in partially 
enclosed areas, a ventilating device should be 
used in sllch a manner to minimize the entry 
of vapors into the breathing areas. 

Solvent cements should be kept away from all 
sources of ignition, heat, sparks and open 
flame. 

Containers for solvent cements should be kept 
tightly closed except when the cement is being 
used. 

All rags and other materials used for mopping 
up spills should be kept in a waste 
receptacle which should be emptied daily. 

Most of the solvents used in ABS pipe 
cements can be considered eye irritants and 
contact with the eye should be avoided for it 
may cause eye injury. Proper eye protection 
and the use of chemical goggles or face 
shields is advisable where the possibility of 
splashing exists in handling solvent cements. 
In case of eye contact, flush with plenty of 
water for 15 minutes and call a physician 
immediately. 

Repeated contact with the skin should be 
avoided. Proper gloves impervious to and 
unaffected by the solvents should be worn 
when frequent contact with the skin is likely. 
Application of the solvents or solvent cements 
with rags and bare hand is not recommended. 
Brushes and other suitable applicators can be 
used effectively for applying the solvent 
cement, thus avoiding skin contact. In the 
event of excessive contact, remove contami
nated clothing and wash skin with soap and 
water. 

Step I 

Step 2 

3 

Step 4 

Step 5 

Cut pipe square with hand saw 
and miter box, mechanical cut
off saw, or tube cutter designed 
for plastic. 

Ream inside and chamfer outside 
of pipe (to eliminate all burrs). 

Clean all dirt, moisture, and 
grease from pipe and socket. Use 
a clean, dry rag. 

Check dry fit of pipe in fitting. 
Pipe should enter fitting socket 
from II; to depth of socket. 

A p ply a Ii g h t co a t 0 f AS S 
solvent cement to inside of 
socket using outward 
strokes (to excess solvent 
out of socket). This is also to 
prevent solvent cement \..lUlUU.", __ 

to pipe. For loose fits, apply a 

2.5.4 

2.5.5 

2.5.5.1 

2.6 

Step 6 

Step 7 

second coat of solvent cement. 
Time is important at this stage. 
See Section 2.5.2.4. 

While both the inside socket 
surface and the outside surface 
of the pipe are SOFT and WET 
with solvent cement, forcefullv 
bottom the pipe in the socket, 
gi ving the pipe a one-quarter 
turn, if possible. The pipe must 
go to the bottom of the socket. 

Hold the joint together until tight 
(partial set). 

Step 8 Wipe excess cement from the 
pipe. A properly made joint will 
normally show a bead around its 
entire perimeter. Any gaps may 
indicate insufficient cement or 
the use of light bodied cement on 
larger diameters where heavy 
bodied cement should have been 
used. 

Step 9 The system shall not be tested 
until the joints have cured (set) at 
least as long as recommended by 
the manufacturer. 

Threaded Joints. 

Threads on iron pipe size (IPS) pipe and fit
tings shall be standards listed in Table 14-1. 
Threads on tubing shall be approved types. 
Threads on plastic pipe shall be factory cut or 
molded. Threaded plastic pipe shal1 be 
Schedule 80 minimum wall thickness. Tubing 
threads shall conform to fine tubing thread 
standards. When a pipe joint material is used, 
it shall be applied only on male threads and 
such materials shall be approved types, insolu
ble in water and nontoxic. Cleanout plugs and 
caps shall be lubricated with water-insoluble, 
non-hardening material or tape. Only listed 
thread tape or thread lubricants and sealants 
specifically intended for use with plastics shall 
be used on plastic threads. Conventional pipe 
thread compounds, putty, linseed oil base 
products, and unknown lubricants and sealants 
shall not be used on plastic threads. [UPC 
705.1.3] 

Special Joints. 

Plastic Pipe to Other l\1aterials. 

When connecting plastic pipe to other types of 
use only listed fittings and adapters, 

~~''''''~l'''''' for the specific transition intended. 
[UPC 705.11.3] 

Prohibited Joints and Connections. 

(a) Drainage system Any fitting or connec
tion which has an enlargement, chamber, 
or recess with a shoulder, or reduc-
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tion of pipe area, that offers an obstruc
tion to flow through the drain is prohib
ited. 

(b) No fitting or connection that offers 
abnormal obstruction to flow shall be 
used. The of a three (3) inch 
(76 mm) closet bend or stub to four (4) 
inches (102 mm) shall not be considered 
an obstruction. [UPC 315.2] 

ADOPTED: 1966 

REVISED: 1971, 1974, 1975, 1976, 1977, 1981, 1982, 
1983,1987,1989,1990,1992,2003,2006 
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INSTALLATION STANDARD 

FOR HliBlESS CAST IRON SANITARY AND RAINWATER SYSTEMS 

1.0 

1.1 

1.2 

1.3 

Scope. 

This installation standard is for use with listed 
systems of hubless cast iron pipe and fittings, 
utilizing listed couplings. 

This standard shall serve to supplement any 
existing applicable standards and require
ments of appropriate codes and laws regulat
ing use of hubless cast iron pipe and fittings 
in building sewer, drainage, waste, vent, and 
rainwater systems, and to provide the neces
sary requirements for installation, use and 
inspection of piping and fittings for this 
purpose. This system may be used in any 
location where cast iron pipe is acceptable 
under the Uniform Plumbing Code. 

The provisions of this standard are not 
intended to prevent the use of any alternate 
material or method of construction, provided 
it meets the requirements of the standard. 

Note: The following sections of the Uniform Plumbing 
Code apply to this standard: 

101.6 Repairs and Alterations 

301.1 Minimum Standards 

309.0 Workmanship 

310.0 Prohibited Fittings and Practices 

312.0 Protection of Piping, Materials, 
and Structures 

313.0 

315.2 

316.0 

Table 313.1 

Table 313.6 

402.6.1 

701.0 

705,4 

705.4.2 

707.13 

712.2 

712.3 

Hangers and Supports 

Prohibited Joints and COlmections 

Increasers and Reducers 

Hanger and Support Spacing 

Hanger Rod Sizes 

Closet Rings (Closet Flanges) 

Materials (drainage) 

Cast-Iron Pipe and Joints 

Mechanical Joints 

Hubless Blind Plugs 

Water Test 

Air Test 

Table 702.1 Drainage Fixture Unit Values 
(DFU) 
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2.0 

2.1 

2.2 

2.2.1 

2.2.2 

2.2.3 

2.3 

Table 703.2 Maximum Unit Loading and 
Maximum Length of Drainage 
and V cnt Piping 

903.0 

1003.0 

Chapter 11 

1101.3 

1101.11 

Materials (venting) 

Traps Descri bed 

Storm Drainage 

Material Uses 

Roof Drainage 

Table 1401.1 Referenced Standards 

Product Requirements. 

~linimum Standards. Hubless pipe, fittings, 
and couplings shall be manufactured in strict 
compliance with appropriatc standards accept
able to JAPMO. [UPC 30 I. I] 

Markings. 

All hubless system components shall be 
clearly marked with the following: 

(a) Manufacturer's name or manufacturer's 
registered trademark; the markings shall 
be adequate to readily identity the maker 
or manufacturer to the end user of the 
product; 

(b) Products I isted by I A P MO that are 
covered by this standard shall be labeled 
with the designated IAPMO certification 
mark; 

(c) Country of origin; and 

(d) Any other markings required by law. 

Pipe shall be legibly and continuously marked 
along the full length of the barrel. [UPC 
301.1.1J 

Markings on fittings shall be cast raised letters 
and not be located in the W dimension as 
found in the product standard. With the excep
tion of the fittings with notations in the stan
dards allowing for optional positioning lugs 
fittings have a raised lug. \Vhen properly posi
tioned, the gasket in other than wider body 
couplings will rest against but will not cover 
the lug. Gaskets for wider body couplings will 
cover the [UPC 301.1.1] 

All installations shall be made so that the 
components can be readily identified. When 
laying hubless pipe in a ditch, the identifica
tion shall be on the top side of the pipe. When 
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2.4 

2.5 

in wa11s, the identification sha11 be on a side 
readily visible to the inspector. 

\Vorkmanship. All piping systems shall be 
installed and supported in a workmanlike 
manner. [UPC 309.0] 

Hangers and Supports. Support and stability 
of all components of a hubless cast iron sani
tary and rainwater system shall be given 
prime consideration. [UPC 313.0J 

2.5.1 Vertical hubless systems shall be supported 
per Table 313.1 of the Uniform Plumbing 
Code. 

2.5.2 Horizontal hubless systems shall be supported 
per Table 313.] of the Uniform Plumbing 
Code. Supports shall be adequate to maintain 
alignment and prevent sagging and shall be 
placed within eighteen (18) inches (457 mm) 
of the joint. 

2.5.3 Joints shall be supported at least at every 
other joint except that when the developed 
length between supports exceeds four (4) feet 
(J ,219 mm) they shall be provided at each 
joint. Supports shal1 also be provided at each 
horizontal branch connection. Such support 
shall be placed immediately adjacent to the 
coupling. 

2.5.4 Suspended lines shall be suitably braced to 
prevent horizontal movement. 

2.5.5 Closet bends, trap arms, and similar branches 
shall be secured against movement in any 
direction. 

2.5.6 Hubless systems, in the ground shall be laid 
on a firm bed for its entire length except 
where support is otherwise provided whieh is 
adequate in the judgement of the 
Administrative Authority. [UPC 313.3] 

Vertical sections and their connecting 
branches shall be adequately staked and fas
tened to driven steel pipe or reinforcing bars 
so as to remain stable while backfill is placed 
or concrete is poured. 

2.6 Joints. During installation assembly, hubless 
pipe and fittings shall be inserted into the 
gasket and firmly seated against a center stop. 
Center stop ring or fittings shall not create an 
en largement chamber or recess with a ledge, 
shoulder, or reduction of pipe area or offer an 
obstruction to now. In order to provide a 
sound joint with field cut lengths of pipe, the 
ends shall be cut square. Coupling assemblies 
shall be properly positioned and uniformly 
tightened to the torque required. The use of an 
adequate torque wrench recommended by the 
manufacturer of the eoupling assemblies shall 
be used. [UPC 705.1] 

2.6.1 Listed adapters designed for the specifie tran
sition intended shall be used for the inter-

2.6.2 

membering transition of different piping 
materials. 

The connection of closet rings, floor and 
shower drains, and similar "slip over" fittings 
to hubless pipe and fittings and the connection 
of hubJess pipe and fittings to conventional 
pipe hubs shall be accomplished by the use of 
caulked lead joints, or other listed connec
tions. 

ADOPTED: 1966 

REVISED: 1972, 1974, 1975, 1982, 1989, 1991, 1993, 
1995,2000,2003,2006 
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INSTALLATION STANDARD 

FOR POLYETHYLENE (PE) COLD WATER BUILDING SUPPLY AND YARD PIPING 

1.0 

1.1 

Scope. 

This standard shall govern the installation of 
polyethylene (PE) cold water building supply 
and yard piping. (See Section 604.1 of the 
Uniform Plumbing Code and Section 2.7 of 
this standard for allowable location and pres
sure). Installation, material and inspection 
shall comply with the current edition of the 
Uniform Plumbing Code [UPCFM published 
by the International Association of Plumbing 
and Mechanical Officials, and shall also 
comply with this standard. The terms pipe and 
piping are used throughout this document and 
are intended to include both polyethylene 
tubing and polyethylene pipe. 

Note: The following sections of the Uniform Plumbing 
Code apply to polyethylene piping. 

103.5.6 Testing of Systems 

218.0 Definition of PE 

309.0 Workmanship 

312.0 Protection of Piping, Materials, 
and Structures 

313.3 Underground Piping 

314.0 Trenching, Excavation, and 
Backfill 

Chapter 6 Water Supply and Distribution 

605.17.2 Plastic Pipe to Other Materials 

609.0 Installation, Testing, Unions, and 
Location 

609.1 Installation 

609.4 Testing 

Table 1401.1 Referenced Standards 

Metallic Fittings 

Plastic Insert Fittings 

Butt Heat Fusion PE 

Plastic Fittings 

PE Pipe 

PE Tubing 

Heat Fusing Joining 

2013 CALIFORNIA PLUMBING CODE 

IAPMO PS 25 

ASTM D 2609 

ASTM D 3261 

ASTM D 2239 

ASTM D 3035 

ASTM F 714 

ASTM D 2737 

ASTM F 2620 

Abbreviations. 
ASTM American Society for Testing and Materials 

IAPMO International Association of Plumbing and 
Mechanical Officials 

PS Material and Property Standard published by 
IAPMO 

UPC Uniform Plumbing Code published by 
IAPMO 

2.0 Product Requirements. 

2.1 Minimum Standards. 

2.1.1 Material. Material shall conform to the 
appropriate standard in Table 140 I .1. 

2.1.2 Pipe. PE pipe is plastic and typically colored 

2.1.3 

2.2 

2.2.1 

2.2.2 

2.2.2.1 

2.2.2.2 

2.2.3 

2.2.4 

2.3 

2.3.1 

black. It is not mandatory to use color to iden
tify piping service. 

Fittings. Fittings are copper alloy or nylon 
barbed insert fittings for D 2239 PE piping or 
butt fusion fittings for D 2737, D 3035 or F 
714 PE piping. 

Markings. 

Piping. PE pipe markings shall be in accor
dance with either D 2239, 0 2737, 0 3035 or 
F 7 14. [U PC 30 1.1. I ] 
Fittings. 

Plastic insert fittings for joining 0 2239 PE 
pipe shall be marked in accordance with D 
2239. [UPC 301.1.1] 
Butt fusion fittings for joining D 2737, D 
3035 or F 714 PE pipe shall be marked in 
accordance with 0 3261. [UPC 301.1.1] 

Bands. Bands for plastic insert fittings shall 
be marked with at least the following: 

(a) Manufacturer's name or trademark: 

(b) Model; 

(c) Stainless steel, Series 300; and 

(d) Bands listed by IAPMO that are covered 
by this standard shall be labeled with the 
UPC logo to show compliance with this 
standard. 

Position of Markings. The identifying mark
ings on pipe and fittings shall be visible for 
inspection without moving materials. 

Protection of Piping. 

Storage. Unprotected pipe should not be 
stored in direct sunlight. The pipe shall be 
stored in a way to protect it from mechanical 
damage (slitting, puncturing, etc.). 
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2.3.2 

2.3.3 

2.4 

2.5 

2.5.1 

2.5.2 

2.5.2.1 

450 

Thermal Expansion. The pipe shall be 
snaked in the trench bottom with enough 
slack to provide for thermal expansion and 
contraction. The normal slack created by 
residual coiling is sufficient for this 
purpose. If, however, the pipe has been 
allowed to straighten before it is placed in the 
trench, six (6) inches (152 mm) per one 
hundred (100) feet (30,480 mm) of 
shall be allowed for this purpose. [L1PC 
312.0J 

Exposed Piping. Vertical piping may extend 
a maximum of twenty-four (24) inches (610 
mm) above grade when located on the exte
rior of the building or structure and protected 
from mechanical damage to the satisfaction of 
the Administrative Authority. Where exposed 
to sunlight, the pipe shall be wrapped with at 
least 0.040 in. (1.02 111m) of tape. 

Trenching and Cover. Trench bottoms shall 
be un iform Iy graded and shall be of either 
undisturbed soil or shall consist of a layer or 
layers of compacted backfill so that minimum 
settlement will take place. [UPC 314.0] 

Joints. 

General. Polyethylene pipe joints shall be 
made as follows (see Section 2.2.1). ASTM D 
2239 polyethylene piping shall be joined only 
through the LIse of mechanical fittings. ASTM 
D 2737, D 3035 or F 714 polyethylene pipes 
shall be joined by butt fusion of pipe to pipe 
or through the lise of butt fusion fittings. 

Procedure. 

Mechanical fittings for only D 2239 
PE pipes shall be made as follows: 

Step I Pipe shall be cut square, using a 
cutter designed for plastic pipe, 
and chamfer ends to remove 
sharp edges. 

Step 2 

Step 3 

Step 4 

Step 5 

Place two strap-type stainless 
steel bands over the pipe. 

Check that fittings are properly 
sized for pipe, as tubing fittings 
are not of proper size. 

Force the end of the pipe over 
the barbed insert fittings, 
making contact with the 
shoulder (the end of the pipe 
may be softened by in 
hot water). 

Position the clamps] 80 0 apart 
and tighten evenly, so as to 
make a leak-proof joint. [UPC 
605.7.2] 

2.5.2.2 

2.5.3 

2.6 

2.6.1 

2.6.2 

2.7 

2.7.1 

2.7.2 

2.7.2.1 

2.7.2.2 

2.7.3 

Butt fusion for joining only D 2737, D 3035, 
or F 714 PE pipes shall be made as follows: 

Step 1 Install the pipe/fitting in the 
fusion machine. 

Step 2 Face the pipe/fitting ends to 
mechanical stops. 

Step 3 Align the OD's of the ends to be 
fused. 

Step 4 

Step 5 

6 

Heat the ends using in accor
dance with ASTM F 2620. 

Remove the heater and apply the 
fusion force specified in ASTM 
F 2620. 

Maintain the fusion force on the 
joint until it is cool per ASTM F 
2620. 

Other Joints. Polyethylene pipe shall not be 
threaded. Joints in polyethylene pipe made 
with adhesives or "solvent tech-
niques are prohibited. 

Materials. 

Location. Polyethylene piping shall be 
installed only outside the foundation of any 
building or structure or parts thereof. It shall 
be buried in the ground for its enti re length 
except vertical piping may be extended above 

per Section 604.1. It shall not be 
installed within or under any building or 
structure or mobile home or commercial 
coach, or parts thereof. The term "building or 
structure or parts thereof" shall include struc
tures such as porches and steps, whether 
covered or uncovered, roofed porte-cocheres, 
roofed patios, carports, covered walks, 
covered driveways, and similar structures or 
appurtenances. [UPC 604.1] 

Harmful Materials. Polyethylene that has 
been in contact with gasoline, lubricating oil, 
or aromatic compounds, shall not be installed. 

Installation. 

Kinked pipe shall not be used. PE pipe 
shall not be flared. [UPC 609.0J 

Fittings. 

Compression type couplings and fittings shall 
be used only when installing one and on-half 
(1112) inch (38 mm) and pipe. Stiffeners 
that extend beyond the or nut shall not 
be used. [UPC 605.7.2J 

Butt fusion fittings shall comply with ASTM 
D 3261. 

Bends. Changes in direction may be made by 
bends. The installed radius of pipe curvature 
shall be not less than thirty (30) pipe diame
ters, or the coil radius when bending with the 
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coil. Coiled pipe shall not be bent beyond 
straight. Bends shall not be permitted c10ser 
than ten (10) pipe diameters of any fitting or 
valve. 

2.7.4 Maximum Working Pressure. Working 
pressure shall not exceed 160 psi (1.10 mPa). 

2.7.5 Identification. A label shall be fastened to the 
main electric meter panel "This struc-
ture has a non-metallic water service". 

2.8 Sizing. 

2.8.1 Piping shall be sized in accordance with UPC 
Section 610.0. When UPC Appendix A is 
applicable, use UPC Chart A 4.1 (Copper 
Tubing Type L). Flow velocity shall not 
exceed 8 fps (2.4 m/s). [UPC 610.1] 

ADOPTED: 1968 

REVISED: 1969, 1971, 1972, 1973, 1975, 1978, 1981, 
1982,1983,1989,1990,2003,2006,2008 
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INSTALLATION 
FOR PVC .................. _ ....... BUILDING YARD PIPING 

1.0 

1.1 

Scope. 

This standard shall govern the installation of 
PVC piping (with solvent cemented or elas
tomeric gasketed joints) in cold water build
ing supply and yard piping. (See Section 2.7 
and 2.8 for allowable location and pressure.) 
I nsta llation, material and inspection shall 
comply with the current edition of the 
Uniform Plumbing Code published 
by the International Association of Plumbing 
and :tvlechanical Officials, and shall also 
comply with this standard. 

Note: The following sections of the Uniform Plumbing 
Code apply to PVC water piping. 

,--,uag"H\;,;1 14. 

ASTM 

IAPMO 

UPC 

218.0 

309.0 

312.0 

3J3.0 

314.0 

Chapter 6 

604.0 

605.13 

605.13.2 

605.17.2 

609.0 

Definition of PVC 

Workmanship 

Protection of Piping, Materials, 
and Structures 

Hangers and Supports 

Trenching, Excavation, and 
Backfill 

Water Supply and Distribution 

Materials (water piping) 

PVC Plastic Pipe and Joints 

Solvent Cement Joints 

Plastic Pipe to Other Materials 

Installation, Testing, Unions, and 
Location 

American Society for Testing and Materials 

Lnternational Association of Plumbing and 
Mechanical Officials 

Uniform Plumbing Code published by 
IAPMO 

Applicable Standards. 

Type of PVC for Pipe and AST:tvl Standard 

D 1784 PVC 1120 or 1220 

Pipe 

Bell-End Poly (vinyl chloride) 

PVC Pipe D 2672 

PVC Schedule 40 D 1785 

2013 CALIFORNIA PLUMBING CODE 

Type of PVC for Pipe and Fittings 

PVC Schedule 80 

ASTM Standard 

D 1785 

Fittings 

PVC 160 psi (1102.4 kPa) 

(SDR 

PVC 200 psi (1378 kPa) 

(SDR21) 

PVC 250 psi (1722.5 kPa) 

(SDR 17) 

PVC 315 psi (2170.4 kPa) 

(SDR 13.5) 

Schedule 40 (Socket) 

Schedule 80 (Socket) 

Schedule 80 (Threaded) 

D 2241 

D 2466 

D 2467 

D 2464 

Solvent Cement 

Primers 

2.0 

2.1 

2.2 

2.3 
2.3.1 

2.3.2 

2.3.3 

2.3.3.1 

2.3.4 

2.3.4.1 
2.3.4.2 

PVC Solvent Cement D 2564 

PVC Primers F 656 

Product 

Minimum Standards. 
Material. Materi al s shall conform to the 
appropriate standard in Table 1401.1 of the 
Uniform Plumbing Code. [UPC 301.1 ] 

and Fittings. Pipe and tlttings are manu
factured from PVC plastic. 

Markings. 

Pipe. PVC pipe markings shall be in accor
dance with ASTM D 1785 or ASTM D 2241. 
[UPC301.1.1] 

Fittings. PVC fitting markings shall be in 
accordance with ASTM D 2464 or ASTM D 
2466 or ASTM D 2467. [UPC 301.1.1] 

*Note: Size and material designation may be 
omitted on smaller fittings. 

Solvent Cement. Solvent cemcnt container 
shall be in accordance with ASTM 

Color. Solvent cement shall not be purple in 
color. 

Primers. Primer container markings shall be 
in accordance with ASTM F 656. 

Color. Primer shall be 

Position of Markings. The identifying mark
ings on pipe and fittings shall be visible for 
inspection without moving materials. 
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2.4 

2.4.1 

2.4.2 

2.4.3 

2.4.4 

2.5 

2.5.1 

2.5.2 

2.5.3 

454 

Protection of Piping. 

Storage. Unprotected pipe should not be 
stored in direct sunlight. The pipe shall be 
stored in a way to protect it from mechanical 
damage (slitting, puncturing, etc.). Exposure 
to sunlight during normal construction periods 
is not harmful. PVC solvent cements should 
be stored in a cool place, except when actu
ally in use at the job site. The solvent cement 
manufacturer's specific storage recommenda
tions should be followed. [UPC 312.0] 

Alignment. Pipe and fittings shall be aligned 
properly without strain. 

Thermal Expansion. Pipe (except pipe with 
elastomeric gasketed joints) shall be "snaked'~ 
in the trench bottom with enough slack, at 
least 6 inches (152.4 mm) per 100 feet 
(30,480 mm), to compensate for thermal 
expansion and contraction before stabilizing 
piping. Stabilize piping by it approx
i mately to operating temperature before 
testing and backfilling by one of the following 
methods: 

(a) Shade backfill. Leave all joints exposed 
so that they can be examined during pres
sure test. 

(b) Fill with water at operating temperature. 

(c) Allow to stand overnight. 

Exposed Piping. Veliical piping may extend 
a maximum of 24 in. (610 mm) above grade 
when located on the exterior of the building or 
structure and protected from mechanical 
damage to the satisfaction of the 
Administrative Authority. Where exposed to 
sunlight, the pipe shall be wrapped with at 
least 0.040 in. (1.0 mm) of tape or otherwise 
protected from UV degradation. 

Trenching, Cover and BackfiU. 

Trenching and Cover. Trench bottoms shall 
be uniformly graded and sha1l be of either 
undisturbed soil or shall consist of a layer or 
layers of compacted backfill so that minimum 
settlement will take place. [UPC 314.0] 

Backfill. Selected backfill shall be used. 
Tamp the backfill that is placed around the 
pipe so as to provide firm continuous support 
and proper compaction. Backfill at least 12 
inches (305 mm) over pipes, except that joints 
shall be left exposed. After inspection and 
pressure test, complete backfill. [UPC 314.4J 

Elastomeric Joints. Backfill immediately 
after installing pipe. 

Note: This is to maintain equal spaces within 
the joints for contraction and expansion. 

2.6 

2.6.1 
2.6.1.1 

2.6.1.2 

2.6.1.3 

2.6.1.4 

2.6.1.5 

2.6.1.6 

2.6.2 

2.6.2.1 

2.6.2.2 

2.6.2.3 

2.6.2.4 

2.6.2.5 

Joints. 

Solvent Cement Joints. 

Selection. Follow manufacturer's recommen
dations for types of solvent cement for such 
conditions as temperature over 100°F (38°C), 
humidity over 60% or use of Schedule 80 fit
tings. [UPC 605.13.2J 

Handling (to maintain effectiveness). 
Package solvent cement in containers no larger 
than 1 quart (l liter). Keep solvent cement can 
closed and in the shade when not in use. Keep 
applicator submerged in sol vent cement 
between applications. When solvent cement 
becomes thicker, THROW IT A WAY. Solvent 
cement shall NOT be thinned. 

Size of Applicator. Applicator should be 
about one half the pipe diameter. Do not usc 
small applicator on pIpes. 

Primers. All solvent cement PVC joints shall 
be made using a listed primer in compliance 
with ASTM F 656 and as specified in Section 
605.]3.2 of the UPC. 

Application. Solvent cement shall be applied 
deliberately, but without delay (two men may 
be needed to make large joints). Use special 
care when temperature is over 100°F (38°C) 
or humidity is over 60%. 

Procedure. 

Note: Do not take SHORT CUTS. Most fail
ures are caused by short cuts. DON'T TAKE 
A CHANCE. 

Safety Requirements and Precautions l
. 

General. Solvents contained in PVC plastic 
pipe cements are classified as airborne con
taminants and flammable and combustible 
liquids. Precautions listed in this appendix 
should be followed to avoid injury to person
nel and the hazard of fire. 

Safety Precautions. Prolonged breathing of 
solvent vapors should be avoided. When pipe 
and fittings are being joined in partially 
enclosed areas, a ventilating device should be 
used in such a manner to minimize the entry 
of vapors into the breathing areas. 

Solvent cements should be kept away from all 
sources of ignition, heat, sparks, and open 
flame. 

Containers for solvent cements should be kept 
tightly closed except when the cement is 
being used. 

All rags and other materials used for mopping 
up spills should be kept in a safety waste 
receptacle which should be emptied daily. 
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2.6.2.6 

2.6.2.7 

Most of the solvents used in PVC pipe 
cements can be considered eye irritants and 
contact with the eye should be avoided for it 
may cause eye injury. Proper eye protection 
and the use of chemical goggles or face 
shields is advisable where the possibil ity of 
splashing exists in handling solvent cements. 
In case of eye contact, flush with plenty of 
water for 15 minutes and call a physician 
immediately. 

Repeated contact with the skin should be 
avoided. Proper gloves impervious to and 
unaffected by the solvents should be worn 
when frequent contact with the skin is likely. 
Application of the solvents or solvent cements 
with rags and bare hands is not recommended. 
Brushes and other suitable applicators can be 
used effectively for applying the solvent 
cement, thus avoiding skin contact. In the 
event of excessive contact, remove contami
nated clothing and wash skin with soap and 
water. 

CAUTION: Primers are toxic. Don't allow 
them to touch skin. Suitable gloves are 
advised. 

Step 1 

Step 2 

3 

Step 4 

Step 5 

Step 6 

Step 7 

Step S 

Cut pipe square with hand saw 
and miter box, mechanical cut
off saw or tube cutter designed 
for plastic. 

Ream and chamfer pipe (to 
eliminate sharp edges, beads, 
and all burrs). 

Clean all dirt, moisture and 
grease from pipe and fitting 
socket. Use a clean, dry rag. 

Check dry fit of pipe in fitting. 
Pipe should enter fitting socket 
from V, to ~ depth of socket. 

Soften inside socket surface by 
applying an aggressive primer. 

Soften mating outside surface of 
pipe to depth of socket by apply-

a liberal coat of the (aggres-
primer. Be sure entire 

surface is softened. 

Again coat inside socket surface 
with the (aggressive) primer. 
Then, without delay, apply 
so 1 vent cement 1 iberal1y to 
outside of pipe. Use more than 
enough to fill any gaps. 

Apply a light coat of PVC 
solvent cement to inside of 
socket using straight outward 
strokes (to keep excess solvent 
out of socket). This is also to 
prevent solvent cement damage 
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2.6.3 

2.6.4 

9 

Step lO 

Step 11 

Step 12 

IS 8 

to pipe. For loose apply a 
second coat of sol vent cement. 
Time is important at this stage. 
See Section 2.6. I .5. 

While both the inside socket 
surf~lce and the outside surf~lce 
of the pipe are SOFT and WET 
with solvent cement, forcefully 
bottom the pipe in the socket, 
giving the pipe a one-quarter 
turn, if possible. The pipe must 
go to the bottom of the socket. 

Hold the joint together until 
tight. 

Wipe excess cement from the 
pipe. A properly made joint will 
normally show a bead around its 
entire perimeter. Any gaps may 
indicate insufficient cement or 
the lise of I ight bodied cement 
on diameters where heavy 
bodied cement should have been 
used. 

Do not disturb joint for the fol
lowing periods: 

30 minutes minimulll at 60°F to 
100°F (16°C to 

1 hour Illinimum at 40°F to 60°F 
(4°C to 16°C). 

2 hours minimum at 20°F to 
40°F to 4°C). 

4 hours minimum at OaF to 20°F 
(-lSOC to -7°C). 

Handle the newly assembled 
joints carefully during these 
periods. If gaps (step 11) or 
loose fits are encountered in the 
system, double these periods. 

Step 13 The system shall not be pressur
ized until the joints have cured 
(set) at least as long as recom
mended by the manufacturer. If 
manufacturer's recommendation 
is not avai lable, the following 
cure times are required: 

Threaded Joints. Joints shall be tightened 
approximately turn past hand tight, a 
strap wrench. 

CAUTION: Handtight refers to number of 
threads to reach handtight with metal pipe. 
Pipe can be bottomed in small sizes of PVC 
by hand pressure alone. Do not overtighten. 

Elastomeric Gasketed Joints, Procedure: 

Step I For field cuts, cut end of pipe 
square with handsaw and miter 
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2.7 
2.7.1 

Step 2 

Step 3 

Step 4 

Step 5 

Step 6 

box, mechanical saw or a tube 
cutter designed for plastic. 

Ream and bevel end of pipe 
(un less alrcady done by manu
facturer). 

If dirty, remove clean 
gasket and groove and replace 
ring. 

Mark pipe in a contrasting color 
to indicate the proper insertion 
depth as recommended by the 
manufacturer (unless already 
done by manufacturer). 

Apply lubricant recommended 
by pipe manufacturer to end of 
pipe. Do not apply lubricant to 
gasket or the groove unless oth
erwise specifically recom
mended by the manufacturer. 

Insert pipe into fitting until mark 
on pipe is even with fitting. 

Note: This depth of insertion is required to 
properly allow for thermal expansion and con
traction. During joint assembly, the previ
ously installed length of pipe should be held 
so that the existing joints are not pushed 
together or pulled apart. DO NOT USE 
METAL STRAPS, CHAINS (OR THE LIKE) 
FOR ASSEMBLY. 

Material. 

Location. PVC piping shall be installed only 
outside the foundation of any building or 
structure or parts thereof. It shall be buried in 
the for its entire length except vertical 
piping may be extended above grade per 

2.8 

2.8.1 

2.8.2 

2.8.3 

2.8.4 

TABLE 1 

Section 2.4.4. It shall not be installed within 
.or under any building or structure or mobile 
home or commercial coach or parts thereof. 
The term "building or structure or parts 
thereof" shaH include structures such as 
porches and steps, whether roofed or not, 
roofed porte-cocheres, roofed patios, carports, 
covered walks, covered driveways and simi lar 
structures or appurtenances. [UPC 604.1] 

Installation, and Identification. 

Deflection. EJastomeric gasketed pipe may be 
detlected in accordance with the manufac
turer's recommendations provided that it shall 
not be permanently staked or blocked to 
maintain this deflection. [UPC 609.0] 

Maxjmum Working Pressure. Maximum 
working pressure shall be as follows (see 
chart on following page). 

Sadd.les. PVC pressure pipe saddles are 
limited to underground use outside the build-

The branch of the saddle shall be a 
minimum of two pipe sizes smaller than the 
main. Saddles shall be installed as required by 
their listings. 

Thrust Blocking. In Jines with rubber gas
keted joints, thrust blocks shall be insta11ed at 
all: 

(a) Changes in direction, as at tees and bends 

(b) Changes in as at reducers 

Stops, as at dead ends 

(d) Valves, where thrusts may be expected. 

Thrust block sizes shall be based on the 
maximum line pressure, pipe size and kind of 
soil. Refer to Table 2 for thrust at fittings for a 
pressure of 100 psi (689 kPa). 

MINIMUM CURE TIME, IN HOURS* 

TEMPERATURE 

RANGE DURING 

CURE PERIOD 

(4°C-16°C) 

10°F-40°F 
(-12°C+4°C) 

SIZES 

(12.7 mm) 

UPTO 

180 psi 

(1240.2 kPa) 

I hr 

2 hr 

8 hr 

TEST PRESSURE FOR PIPE 

T01%" SIZES 1 %" TO 3" 

(32 mm) mm) (76mm) 

ABOVE 180 
UPTO 

ABOVE 180 
TO 370 psi 

180 psi 
TO 315 psi 

(1240.2 TO 
(1240.2 kPa) 

(1240.2 TO 

2549.3 kPa) 2170.4 kPa) 

6 hr 2 hr 12 hr 

hr 4 hr 24 hr 

48 hr 16 hr 96 hr 

If gaps or loose fits arc encounlered in the system, double these eure times. 

456 

SIZES 3%" TO 8" 

(89mm) (203 mm) 

UPTO 
ABOVE 180 

180 psi 
TO 315 psi 

(1240.2 kPa) 
(1240.2 TO 

2170.4 kPa) 

6 hr 24 hr 

12 hr 

48 hr 
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TABLE 2 

THRUST AT FITTINGS IN POUNDS AT 100 psi 

IYz 

2 

')1/ 
-/2 

3 

3 liz 

4 

5 

PIPE SIZE 
mm 

38 

51 

64 

76 

89 

102 

127 

152 

90° 
BENDS 

415 

645 

935 

1395 

1780 

2295 

3500 

4950 

8300 

12,800 

18,100 

1900 

2710 

4500 

6900 

9800 

TABLE 3 

1385 

2290 

3540 

5000 

DEAD ENDS 
AND TEES 

9050 

THRUST AT FITTINGS IN PASCALS AT 

689 kPa OF WATER PRESSURE 

90 0 

BENDS 

1846.8 

450 

BENDS 

1312.8 

2024.8 

7209.0 

8455.0 4338.8 11,080.5 

12,059.5 6163.3 15,797.5 
..... ~ ... ~~~: --~~-~~-~- ----~--~ 

26,077.0 

40,272.5 

56,960.0 

Example for Table 2: 

For a pressure of 150 psi (1,033.5 kPa) on a 4 
inch (l02 mm) tee, Table 2 indicates 1,620 
pounds (7,209 N) for 100 psi (689 kPa). 
Therefore, total thrust for 150 psi (1033.5 
kPa) will equal 11/2 times 1620 pounds (7,209 
N) for a total thrust of 2430 pounds (10,810 
N). 

To determine the bearing area of thrust 
blocks, refer to Table 4 for the safe bearing 
load of the soil and divide the total thrust by 
this safe load. 
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TABLE 4 

SAFE BEARING LOADS OF VARIOUS SOILS 

SAFE BEARING LOAD 

SOIL LbsJsq. ft. 

etc. o 
~----~--~~~-~-------~.-... ~ .. - i·-···~······-

1000 
.- ---~.-..... -~.~----.~- .. ~ ....................... ! ............ . 

Sand 2000 

3000 

4000 

Example: Assume a 4,000 pound (17,800 N) total thrust 
was computed. The soil condition is sand. The 
required bearing area of the thrust block is 
4,000 Ibs. (17,800 N) divided by 2,000 Ibs. 
(13,780 kPa) or 2 square feet (0.19 m -). 

2.9 
2.9.1 

2.9.2 

2.9.3 

2.10 
2.10.1 

Testing. 
Rubber Gasketed Joints. Properly sized 
thrust blocks, either permanent or temporary, 
shall be installed at all required points before 
testing. See Section 2.8.4. When concrete 
thrust blocks are installed, wait at least 24 
hours before pressure 

Solvent Cement Joints. The entire system 
shall be purged before testing to eliminate all 
solvent cement vapors and air. 
CAUTION: Water test only. 
Identification. A label shall be fastened to the 
main electrical meter panel stating, "This 
structure has a nonmetallic water service". 

Sizing. 
Piping shall be sized in accordance with UPC 
Section 610.0. When UPC Appendix A is 
applicable, use UPC Chart A 4.1 (1) (Fairly 
smooth). Flow velocity shall not exceed 8 fps 
(2.4 m/s). [UPC 610.0J 

This standard is a combination of sections from the previ
ous standards IS 8 and IS 14. IS 8 was originally adopted in 
1968 and revised in 1971, 1972, 1973, and 1975. IS 14 was 
originally adopted in 1972 and revised in 1975. Upon adop
tion of this rewrite, IS 14 was deleted. 

Rewrite ratified by membership: 1978 
Revised: 1980,1981,1984,1986,1989,1991,1992, 

1995,2003,2006 
I Appendix XI, Safety Requirements and Precautions from 
ASTM D 2564 Solvent Cements for Poly (Vinyl Chloride) 
(PVC) Plastic Pipe and Fittings is reprinted with permission 
from the American Society for Testing and Materials, 1916 
Race Street, Philadelphia, PA 19103, copyright. 
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PIPE 

160 psi (SDR 
(1102.4 kPa) 

200 psi (SDR 21) 
(1378 kPa) 

250 psi (SDR 17) 
(1722.5 kPa) 

315 psi (SDR J 

(2] 70.4 kPa) 

Schedule 40 

Schedule 80 

SCHEDULE 

40 

80 

40 

80 

40 

80 

40 

80 

40 
80 

40 

80 

40 

40 

40 

40 

80 

80 

TABLE 5 

FITTINGS 

V2" thru 8" incl. 
(12.7 mm - 203 mm) 

lh" thru 8" inc 1. 
(12.7 mm - 203 mm) 

1'2" thru 4" inc!. 
(12.7 mm - 102 mm) 

V2 " thru 8" incl. 
(12.7 mm - 203 mm) 

lh " thru 3" inc!. 
(12.7 mm - 76 mm) 

lh" thru 8" inc!. 

(12.7 mm 203 mm) 

W' thru 1 W' inc!. 
(12.7 mm 38 mm) 

W' thm 4" incl. 
(12.7 mm - 102 mm) 

W' thru 11/2" incl. 
(12.7 mm - 38 mm) 

2" thru 4" inc!. 
(51 mm - 102 mm) 

5" thru 8" inc\. 

(127 mm - 203 mm) 

incl. 

(12.7 mm - 38 mm) 
2" thru 4" inc\. 

102 mm) 

5" thru 8" inc\. 
(127 mm 203 mm) 

l;2" thru 4" inc!. 

(12.7 mm - 102 mm) 

thru 8" incl. 
mm - 203 mm) 

MAXIMUM 
WORKING PRESSURE 

160 psi - 1102.4 kPa 

160 psi - 1102.4 kPa 

200 psi - 1378 kPa 

200 psi - 1378 kPa 

250 psi 1722.5 kPa 

250 psi - 1722.5 kPa 

315 psi - 2170.4l<Pa 

315 psi - 2170.4 kPa 

320 psi - 2204.8 kPa 

220 psi - 1515.8 kPa 

160 psi 1102.4 kPa 

320 psi - 2204.8 kPa 

220 psi - 1515.8 kPa 

160 psi - ] 102.4 kPa 

320 psi - 2204.8 kPa 

250 psi - 1722.5 kPa 
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LOCATION OF THRUST BLOCKS 
(STANDARD AND METRIC COMBINED) 

A COMPARISON OF THRUST-BLOCK AREAS 

FIGURE 1 

IS 8 
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4 sq. ft. 
(0.3 7 m2) 

6" Class 100 (152 mm) 

6 sq. it. 
(0.56 m2) 

6" Class 150 (152 mm) 

FIGURE 2 

10" Class 1 00 (254 mm) 

10" Class 1 SO (254 mm) 

11 sq. ft. 
(1.02 m2) 

16sq.[t. 
(1.49 m2) 
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INSTALLATION STANDARD 

1.0 

1.1 

1.2 

PVC BUILDING DRAIN, 

Scope. 

This installation standard shall apply to PVC 
building drain, waste, and vent systems as 
governed by the Uniform Plumbing Code. 
Material Standard ASTM D 2665, "Standard 
Specification for Poly (Vinyl Chloride) (PVC) 
Plastic Drain, Waste and Vent Pipe and 
Fittings", shall form part of this installation 
standard. 

Installation, material and inspection shall 
comply with the current edition of the 
Uniform Plumbing Code [UPC]TM published 
by the International Association of Plumbing 
and Mechanical Officials and shall also 
comply with this standard. 

Note: The Building Official shall be consulted about pene
tration of fire separations, height and area, or other limita
tions. 

Note: The following sections of the Uniform Plumbing 
Code apply. 

101.6 Repairs and Alterations 

103.5 Inspections 

103.5.6 Testing of Systems 

218.0 Definition of PVC 

301.1 Minimum Standards 

309.0 Workmanship 

310.0 Prohibited Fittings and Practices 

310.8 Screwed Fittings 

312.0 Protection of Piping, Materials, 
and Structures 

313.0 Hangers and SUPP0l1S 

315.2 Prohibited Joints and Connections 

3]6.0 Increasers and Reducers 

402.6 Flanged Fixture Connections 

402.6.1 Closet Rings (Closet Flanges) 

701.0 Materials (drainage) 

705.7.2 Solvent Cement Joints 

AND 

705.11 

707.1 

903.0 

903.3 

1003.0 

AND 

Joints Between Various Materials 

Materials (venting) 

'\,./UUll,,,--'''' in Direction 

Traps - Described 

1101.3 Materials Uses 

Table 1401.1 Referenced Standards 

Pipe and Fittings: 

ASTM D 2665 

ASTM D 2122 

ASTM D 3311 

Abbreviations. 

ASTM 

IAPMO 

American Society for Testing and Materials 

International Association of Plumbing and 
Mechanical Officials 

UPC Unifo1111 Plumbing Code 

2.0 

2.1 

2.1.1 

2.1.2 

2.1.3 

2.1.3.1 

2.1.4 

2.1.4.1 

2.2 
2.2.1 

Product Requirements. 

Minimum Standards. 

Pipe. PVC pipe markings shall be in accor
dance with ASTM D 2665. [UPC 301.1.1] 

Fittings. PVC fitting markings shall be in 
accordance with ASTM 02665 or ASTM D 
33] 1. [UPC 301.1.1 ] 

Solvent Cement. Solvent cement label mark
ings shall be in accordance with ASTM D 
2564. 

Solvent cements shall not be purple in color. 

Primers. Primer container markings shaH be 
in accordance with F 656. 

Primer shall be purple. 

Workmanship. 

Alignment. All piping systems components 
shall be aligned properly wi thout strain. Pipe 
shall not be bent or pulled into position. 
Vertical piping shall be maintained in straight 

between floors with midstory 
guides. 

I Although referenced in this standard, some of the fittings shown in the standard are not acceptable under the Uniform Plumbing Code. 

2 It is common practice to dual mark Schedule 40 DWV and potable water piping in which compliance with each applicable standard is mel. 
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2.3 

2.3.1 

2.3.2 

2.3.3 

2.3.4 

462 

Pipe and fittings shall be so positioned that 
identifying markings shall be readily visible 
for inspection. [U PC 309.0] 

Protection of Piping. 

Storage. Pipe and fittings should not be 
stored in direct sunlight; however, exposure to 
sunlight during normal construction periods is 
not considered harmful. Pipe shall be stored in 
such a manner as to prevent or 
bending. 

Expansion and Contraction. Thermal 
expansion and contraction of plastic drain 
waste and vent systems shall be taken into 
consideration. Thermal expansion and con
traction may be controlled by several 
methods: offset, cxpansion joints, or 
restraints. 

Regardless of method utilized, certain condi
tions shall be met: 

(a) Support, but do not rigidly restrain piping 
at changes of direction. 

(b) Do not anchor pipe rigidly in walls. 

(c) Holes through framing members must be 
adequately sized to allow for free move
ment. 

DWV installation with changes in 
direction wi II compensate for thermal cxpan
sion and contraction. 

Expansion joints may be utilized in vertical 
straight nll1s in excess of 30 feet (9,144 mm) 
provided they are installed per manufacturer's 
installation instructions. 

piping buried below ground, horizon
tal and vertical piping should be installed with 
restraint fittings or a minimum of 24 inches 
(610 mm) 45° offset every 30 fcet (9J44 
111111). Therl11al expansion for installation 
subject to temperature changes may be deter
III ined from Table 1. The linear expansion 
shown is independent of the diameter of the 
pipe. [UPC 3] 

Exposed Piping. Piping shall not be exposed 
to direct sunlight. 

Exception: Vent piping through roof. 
Plumbing vents through roof, exposed to sun-

shall be protected by water base syn
thetic latex paints. 

Adequate support shall be provided where 
PVC piping is exposed to wind, snow, and ice 
loading. 

Protection from Damage. Piping 
through wood studs or plates shall be pro
tected from puncture by minimum 1/16 inch 
(1.6 111m) thick steel plate. 

Piping shall be protected from concrete form 
oil. [UPC 312.1 OJ 

2.3.5 

2.4 

2.5.0 

2.5.1 

2.5.2 

2.6 

2.6.1 

2.7 

2.7.1 

Anti.,.Freeze Protection. PVC pipe and traps 
can be protected from freezing by the use of 
one of the following solutions of mixtures: 

(a) 4 quarts (3.8 liters) of water mixed with 5 
quarts (4.8 liters) of {vl"""",.,,,-I 

(b) 2'/2 lbs. (1.1 kg) of magnesium chloride 
dissolved in one (l) gallon (3.8 liters) of 
water 

(c) 3 Ibs. (1.4 of table salt dissolved in 
one (1) gallon (3.8 liters) of water. 

The salt solutions are effective to approxi
mately 10°F (- J 2°C). If lower temperatures 
are anticipated, the pipe should be drained or 
the glycerol solution should be used. [UPC 
3] 

Piping Installed in Fire Resistive 
Construction. Where piping is installed and 
penetrates required fire resistive construction, 
the fire resistive integrity of the construction 
shall be as required by the Administrative 
Authority, or when not established by the 
Building Code, by qualified methods 
approved by the Administrative Authority. 
Approval shall be obtained prior to installing 
any such piping. 312.7] 

Hangers and Supports. 

Abrasion. Hangers and straps shall not com
press, distort, cut, or abrade the piping and 
shall allow free movement of pipe. Pipe, 
exposed to damage by sharp surfaces, shall be 
nrotecte:d. [UPC 313.0J 

Support. Support all horizontal piping at 
intervals of not more than four (4) feet (1,219 
mm), at end of branches, and at of 
direction or elevation. Supports shall allow 
free movement, but shall restrict upward 
movement of lateral runs so as not to create 
reverse grade. Vertical shall be sup
ported at each story or floor level. Alignment 
of vertical piping shall be maintained between 
floors with the use of a mid-story guide. 
Support trap arms in excess of three (3) feet 
(915 mm) in length as close as possible to the 
trap. Closet flanges shall be securely fastened 
with corrosive resistant fasteners to the floor 
with top surfaee one-quarter (Y-+) inch (6.4 
mm) above finish floor. [UPC 3l3.0J 

Traps. 

Connection to Traps. Traps shall be con
nected by means of listed trap adapters. [Upe 
1003.0] 

Joints. 

Caulked Joints. Make connections or transi
tions to bell-and-spigot cast iron soil pipe fit-
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LENGTH 
40°F 

(feet) 

20 0.278 

0.557 

0.835 

80 1.134 

100 1.392 

LENGTH 
4°C 

(mm) 

6096 7.1 

12192 14.2 

18288 21.2 

24384 28.8 

30480 35.4 

Example: 

TABLE 1 
PVC-DWV TYPE I 

THERMAL EXPANSION TABLE 

Chart Shows Length Change in Inches vs. Degrees Temperature 
Coefficient of Linear Expansion: e 2.9 x 10-5 inlin of 

50°F 

0.348 

0.696 

1.044 

1.392 

1.740 

60°F 70°F 

0.418 0.487 

0.835 0.974 

1.253 1.462 

1.670 1.949 

2.088 2.436 

TABLE 1 (METRIC) 
PVC-DWV TYPE I 

THERMAL EXPANSION TABLE 

80°F 

0.557 

1.114 

1.670 

2.227 

2.784 

Chart Shows Length Change in Millimeters vs. Temperature 
0.2mm Coefficient of Linear Expansion: e 
mmoC 

10°C 16°C 21°C 27°C 

8.8 10.6 12.4 14.2 

17.7 21.2 24.7 28.3 

26.5 31.8 37.1 42.4 

35.4 42.4 49.5 56.6 

44.2 53.0 61.9 70.7 

159 

gO°F 100°F 

0.626 0.696 

1.235 1.392 

1.879 2.088 

2.506 2.784 

3.132 3.480 

32°C 38°C 

15.9 

31.4 35.4 

47.7 53.0 

63.7 70.7 

79.6 88.4 

Highest Temperature expected lOO°F (38°C) 
Lowest Temperature -50°F ( 10°C} 

50°F (lO°C) 

of run - 60 feet (18,288 mm) from chart read 1.044 inches (26.5 mm) linear expansion that must be provided for 

2.7.2 

2.7.3 

2.7.4 

and to bell-and-spigot pipe and fittings 
of other materials with listed mechanical com
pression joints designed for tbis use, or 
caulked joints made in an approved manner. In 
caulking, pack the joint with oakum or hemp 
and fill with molten lead to a depth of not less 
than one (1) inch (25.4 mm). Allow a period 
of four (4) minutes for cooling, following 
which, caulk the lead at the inside and outside 
edges of the joint. Lead shall not be over
heated. [UPC 705.4.1] 

Solvent Cement Joints. (Additional informa
tion is available in ASTM D 2855.) 

Selection. Follow manufacturer's recom-men
dations for type of solvent cement for such 
conditions as temperature over 100°F (38°C), 
or humidity over 60%. 

HandHng (to maintain effectiveness). 
Solvent cement and primer containers no 

2013 CALIFORNIA PLUMBING CODE 

2.7.5 

2.7.6 

2.7.7 

than I quat1 (I liter) should be used in 
the field (to avoid thickening due to evapora
tion). Keep containers closed and in the shade 
when not in use. Keep applicator submerged 
in solvent cement between applications. When 
solvent cement becomes thicker, THROW IT 
A\VAY. Solvent cement shall NOT bc 
thinned. 

Size of Applicator. Applicator should be 
about one-half the pipe diameter. Do not use 
small applicator on large pipes. Ordinary pure 
bristle paint brushes or applicators furnished 

with product are satisfactory. [UPC 705.7.2] 

Primers. A listed primer in compliance with 
ASTM F 656 shall be lIsed on all PVC DWV 

Application. Solvent cement and primer shall 
be applied deliberately, but without delay (two 
men may be needed to make large joints). Use 
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2.7.8 
2.7.8.1 

2.7.8.2 

2.7.8.3 

2.7.8.4 

2.7.8.5 

2.7.8.6 

2.7.8.7 
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speeial eare when temperature is over 1000 P 
(38°C) or humidity is over 60%. 

Safety Requirements and Precautions. 

General. Solvents contained in PVC plastic 
pipe cements are classified as airborne COll

taminants and flammable and combustible 
liquids. Precautions listed in this appendix 
should be followed to avoid injury to person
nel and the hazard of fire. 

Safety Precautions. Prolonged breathing of 
solvent vapors should be avoided. When pipe 
and fittings are being joined in partially 
enclosed areas, a ventilating device should be 
used in such a manner to minimize the entry 
of vapors into the breathing areas. 

Solvent cements should be kept away from all 
sources of ignition, heat, sparks and open 
flame. 

Containers for solvent cements should be kept 
tightly closed except when the cement is being 
used. 

All rags and other materials used for mopping 
up spi lIs should be kept in a safety waste 
receptacle wbich should be emptied daily. 

Most of the solvents used in PVC pipe 
cements can be considered eye irritants and 
contact with the eye should be avoided for it 
may cause eye injury. Proper eye proteetion 
and the use of chemieal goggles or face 
shields is advisable where the possibility of 
splashing exists in handling solvent eements. 
In case of eye contact, flush with plenty of 
water for 15 mi Ilutes and call a physician 
immediately. 

Repeated contact with the skin should be 
avoided. Proper gloves impervious to and 
unaffected by the solvents should be worn 
when frequent contact with the skin is likely. 
Application of the solvents or solvent cements 
with rags and bare hand is not recommended. 
Brushes and other suitable applieators ean be 
used effectively for applying the solvent 
cement, thus avoiding skin contact. In the 
event of excessive contact, remove contami
nated clothing and wash skin with soap and 
water. 

Step 1 

Step 2 

Step 3 

Cut pipe square with hand saw 
and miter box, meehanical cut
off saw or tube cutter designed 
for plastic. 

Ream inside and ehamfer outside 
of pipe (to eliminate all burrs). 

Clean a]] dirt, moisture, and 
grease from pipe and socket. Use 
a clean, dry rag. 

2.7.9 

Step 4 

Step 5 

Step 6 

Step 7 

Step 8 

Step 9 

Step 10 

Step 11 

Step 12 

Check dry fit of pipe in fitting. 
Pipe should enter fitting socket 
from ~3 to % depth of socket. 

Soften inside socket surfaee by 
applying an aggressive primer. 

Soften mating outside surface of 
pipe to depth of soeket by apply-

a liberal coat of the 
primer Be sure the entire 

surface is softened. 

Again coat inside socket surface 
with the (aggressive) primer. 
Then, without delay, apply 
solvent cement liberally to 
outside of pipe. Use more than 
enough to fill any gaps. 

Apply a light coat of PVC 
solvent cement to inside of 
soeket using straight outward 
strokes (to keep excess solvent 
out of socket). This is also to 
prevent solvent cement damage 
to pipe. For loose fits, apply a 
second coat of solvent cement. 
Time is important at this stage. 
See Section 2.7.6. 

\Vhile both the inside socket 
surface and the outside surface 
of the pipe are SOFT and WET 
with solvent cement, forcefully 
bottom the pipe in the socket, 
giving the pipe a one-quarter 
turn, if possible. The pipe mLlst 
go to the bottom of the socket. 

Hold the joint together until 
tight. (Partial set). 

Wipe excess cement from the 
pipe. A properly made joint will 
nornlally show a bead around its 
entire perimeter. Any gaps may 
indicate insufficient cement or 
the use of light bodied cement on 
larger diameters where heavy 
bodied cement should have been 
used. 

The system shall not be tested 
until the joints have cured (set) at 
least as long as recommended by 
the manufacturer. 

Threaded Joints. Listed adapter fittings shall 
be Llsed for the transition to threaded eonnee
tions. No threaded PVC female fitting(s) or 
joint(s) shall be located in a non-accessible 
location. The joint between the PVC pipe and 
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2.7.10 

2.7.10.1 

2.7.11 

adapter fittings shall be of the solvent cement 
type. 

Only listed thread tape or thread lubricant, 
specifically intended for use with plastics, 
shall be used. Conventional pipe thread com
pounds, putty, linseed oil base products, and 
unknown mixtures shall not be used. Pipe and 
fittings which have come in contact with the 
above non-approved mixtures shall be 
removed and replaced with new materials. 

Where a threaded joint is made, obtain tight
ness by maximum hand tightening plus addi
tional tightening with a strapwrench not to 
exceed one full tum. 

Special Joints. 

Connection to Non-Plastic Pipe. When con
necting plastic pipe to other types of piping, 
use listed fittings and adapters designed for 
the specific use intended. [UPC 705.11.3] 

Prohibited Joints and Connections. 

(a) Drainage System - Any fitting or connec
tion which has an enlargement, chamber 
or recess with a shoulder, or reduc
tion of pipe area, that offers an obstruc
tion to flow through the drain is prohib
ited. 

(b) No fitting or connection that offers 
abnormal obstruction to flow shall be 
used. The enlargement of a three inch 
(76 mm) closet bend or stub to four (4) 
inches (102 mm) shall 110t be considered 
an obstruction. [UPC 310.5] 

ADOPTED: 1968 

REVISED: 1971, 1974, 1975, 1976, 1977, 1981, 1982, 
1983, 1987, 1989, 1990, 1991, 1992, 1995, 
2003,2006 
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INSTALLATION STANDARD 

FOR ASS SEWER PIPE FITTINGS 

1.0 

1.1 

Scope. 

This Installation Standard shall apply to ABS 
Building Sewer Pipe and Fittings as governed 
by the Uniform Plumbing Code. Material 
Standard ASTM D 275], Standard 
Specification for Acrylonitrile-Butadiene
Styrene (ABS) Sewer Pipe and Fittings shall 
form part of this Installation Standard. 
Materials shall be limited to building sewers 
receiving domestic sewage excluding special 
and industrial waste. 

Note: The following sections of the Uniform Plumbing 
Code apply. 

101.6 Repairs and Alterations 

103.5 Inspection 

203.0 Definition of ABS 

206.0 Domestic Sewage 

301.1 Minimum Standards 

309.0 Workmanship 

3] 1.0 Independent Systems 

312.0 Protection of Piping, Materials, 
and Stmctures 

313.0 Hangers and Supports 

314.0 Trenching, Excavation, and 
Backfill 

316.0 Increasers and Reducers 

705.1 ABS and ABS Co-Extruded 
Plastic Pipe and Joints 

705.1.1 Mechanical Joints 

705.4.l Caulked Joints 

713.0 Sewer Required 

715.0 Building Sewer Materials 

718.0 Grade, Support, and Protection 
of Building Sewers 

719.0 Cleanouts 

720.0 Sewer and Water Pipes 

723.0 Building Sewer Test 

Table 1401.1 Referenced Standards 

ASTM D 2751 1 

Although this standard is referenced in Table 1401.1, some of the tube 
or fittings shown in the standard are not acceptable for use under the 
Unifonn Plumbing Code. 

2013 CALIFORNIA PLUMBING CODE 
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2.0 

2.1 

2.1.1 

2.1.2 

2.1.3 

Product Requirements. 

l\finimum Standards. 

Pipe. ABS pipe is furnished in straight 
lengths. Refer to Tables in ASTM D 2751 for 
dimensions and tolerances for pipe and pipe 
sockets. 

ABS pipe markings shall be in accordance 
with ASTM D 2751. [UPC 301.1.1 J 

Fittings. Refer to Tables in ASTM D 2751 
for dimensions and tolerances for fitti ng 
sockets, spigots, and laying lengths. 

ABS fitting markings shall be in accordance 
with ASTM D 2751. [UPC 301.1.1] 

Solvent Cement. Solvent cement shall be as 
specified in ASTM D 2235. 

Solvent cement label markings shall be in 
accordance with ASTM D 2235. [UPC 
705.1.2J 

2.2 Workmanship. All piping system compo
nents shall be aligned properly without strain. 
Pipe shall not be bent or pulled into position 
after being solvent cemented. Pipe and fittings 
shall be so positioned that identifying mark
ings shall be readily visible for inspection. 
[UPC 309.0] 

2.3 Protection of Piping. 

2.3.1 Storage. Pipe and fittings should not be 
stored for long periods in direct sunlight. 
However, exposure to direct sunlight during 
normal construction periods is not harmful. 
Pipe shall be stored in such a manner as to 
prevent sagging or bending. 

2.4 Trenching, Excavation, and Backfill. 

2.4.1 Trenching. The width of the trench at any 

2.5 

2.6 

point below the top of the pipe should not be 
than necessary to provide adequate 

room for joining the pipe and compacting the 
side fills. [UPC 314.0] 

Alignment and Grade. The pipe should be 
bedded true to line and grade, un iformly and 
continuously supported on firm, stable mate
riaL Blocking shall not be used to bring the 
pipe to The bedding shall conform to 
Section 718.0 of the Uniform Pl.uITIbing Code. 

Bac krill. The backfi II shall can form to 
Section 314.4 of the Uniform Plumbing Code. 
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2.7 

2.7.1 

2.7.2 

2.7.3 

2.7.3.1 

2.7.3.2 

2.7.3.3 

468 

Joints. 

Caulked Joints. Make connections or transi
tions to bell-and-spigot cast iron soil pipe and 
fittings, and to bell-and-spigot pipe and fit
tings of other materials with approved 
mechanical compression joints designed for 
this use, or caulked joints made in an 
approved manner. In caulking, pack the joint 
with oakum or hemp and fill with molten lead 
to a depth of not less than one (1) inch (25.4 
mm). Allow a period of four (4) minutes for 
cooling, following which, caulk the lead at the 
inside and outside edges of the joint. Lead 
shall not be overheated. [UPC 705.4.1] 

Note: Caulked joints should be avoided if 
possible. 

Gasket-Type Joints. Pipe shall be cut square 
with saws or pipe cutters designed specifically 
for plastic pipe; protect pipe and fittings from 
serrated holding devices and abrasion. [UPC 
705.1.IJ 

I. Wipe the pipe spigot, rubber gasket, and 
inside of the socket clean of all dirt and 
moisture. 

2. Coat the socket and gasket evenly with a 
vegetable base paste lubricant. 

3. Slide the gasket on the spigot and against 
the backup ring and snap it to remove any 
twist. 

4. Force the spigot into the socket. Check 
that the joint is properly connected by 
using any thin feeler gauge that the 

is not looped back over the backup 
rmg. 

Solvent Cement Joints. 

Selection. Solvent cement shall be recom
mended for ABS by the manufacturer. FolIO\v 
manufacturer's recommendations for types of 
solvent cement for such conditions as temper
ature over J OO°F (38°C), or humidity over 
60%. 

Handling (to maintain effectiveness). 
Solvent cement containers no larger than 1 
quart (I liter) should be used in the field (to 
avoid thickening due to evaporation). Keep 
container closed and in the shade when not in 
usc. applicator submerged in solvent 
cement between applications. When solvent 
cement becomes thicker, THROW IT 
A VI/A Y. Solvent cement shall NOT be 
thinned. 

Size of Applicator. Applicator should be 
about one half the pipe diameter. Do not use 
small applicator on large pipes. Ordinary pure 
bristle paint brush or applicators furnished 
with product are satisfactory. 

2.7.3.4 

2.7.4 

2.7.4.1 

2.7.4.2 

2.7.4.3 

2.7.4.4 

2.7.4.5 

2.7.4.6 

2.7.4.7 

Application. Solvent cement shall be applied 
deliberately, but without delay (two men may 
be needed to make large joints). Use special 
care when temperature is over 100°F (38°C) 
or humidity is over 60%. 

Safety Requirements and Precautions. 

General. Solvents contained in ABS plastic 
pipe cements are classified as airborne con
taminants and flammable and combustible 
liquids. Precautions listed in this appendix 
should be followed to avoid injury to person
nel and the hazard of fire. 

Safety Precautions. Prolonged breathing of 
solvent vapors should be avoided. When pipe 
and fittings are being joined in partially 
enclosed areas, a ventilating device should be 
used in such a manner to minimize the entry 
of vapors into the breathing areas. 

Solvent cements should be kept away from all 
sources of ignition, heat, sparks, and open 
flame. 

Containers for solvent cements should be kept 
tightly closed except when the cement is 
being used. 

All rags and other materials used for mopping 
up spills should be kept in a safety waste 
receptacle which should be emptied daily. 

Most of the solvents used in ABS pipe 
cements can be considered eye irritants and 
contact with the eye should be avoided for it 
may cause eye injury. Proper eye protection 
and the use of chemical goggles or face 
shields is advisable where the possibility of 
splashing exists in handling solvent cements. 
In case of eye contact, flush with plenty of 
water for 15 minutes and call a physician 
immediately. 

Repeated contact with the skin should be 
avoided. Proper gloves impervious to and 
unaffected by the solvents should be worn 
when frequent contact with the skin is likely. 
Application of the solvents or solvent cements 
with rags and bare hand is not recommended. 
Brushes and other suitable applicators can be 
used effectively for applying the solvent 
cement, thus avoiding skin contact. In the 
event of excessive contact, remove contami
nated clothing and wash skin with soap and 
water. 

Step 1 

Step 2 

Cut pipe square with hand saw 
and miter box, mechanical cut
off saw, or tube cutter designed 
for plastic. 

Ream inside and chamfer 
outside of pipe (to eliminate all 
buns). 
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2.7.5 

2.7.5.1 

Step 3 

Step 4 

Step 5 

Step 6 

Step 7 

Step 8 

Clean all dirt, moisture, and 
grease from pipe and socket. Use 
a clean, dry rag. 

Check dry fit of pipe in fitting. 
Pipe should enter fitting socket 
from Y3 to depth of socket. 

Apply a light coat of ABS 
solvent cement to inside of 
socket straight outward 
strokes (to keep excess solvent 
out of socket). This is also to 
prevent solvent cement damage 
to pipe. For loose fits, apply a 
second coat of solvent cement. 
Time is important at this 
See Section 2.7.3.4. 

While both the inside socket 
surface and the outside surface 
of the pipe are SOFT and WET 
with solvent cement, forcefully 
bottom the pipe in the socket, 
giving the pipe a one-quarter 
turn, if possible. The pipe must 
go to the bottom of the socket. 

Hold the joint together until tight 
(partial set). 

Wipe excess cement from the 
pipe. A properly made joint will 
normally show a bead around its 
entire perimeter. Any gaps may 
indicate insufficient cement or 
the use of light bodied cement on 
larger diameters where heavy 
bodied cement should have been 
used. 

Step 9 The system shall not be tested 
until the joints have cured at 
least as long as recommended by 
the manufacturer. 

Special Joints. 

Connection to Non-Plastic Pipe. When con
necting plastic pipe to other types piping, use 
only approved types of fittings and adapters, 
designed for the specific transition intended. 

ADOPTED: 1976 

REVISED: 1981, 1987,2003,2006 
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INSTALLATION STANDARD 

FOR POLYETHYLENE (PE) FOR GAS YARD PIPING 

IS 12-2006 

1.0 Scope. 

1.1 This standard shall govern the installation of 
polyethylene (PE) natural and liquified petroleum 
gas yard piping. Installation, material and inspec
tion shall comply with the current edition of the 
Uniform Plumbing Code [UPCFM published by 
the International Association of Plumbing and 
Mechanical Officials and shall also comply with 
this standard. 

Note: The fol1owing sections of the Uniform Plumbing 
Code apply to PE gas piping: 

218.0 Definition of PE 

309.0 Workmanship 

310.0 Protection of Piping, Materials, 
and Structures 

313.0 Hangers and Supports 

314.0 Trenching, Excavation, and 
Backfill 

Chapter 12 Fuel Gas Piping 

1203.3.2 Final Piping Inspection 

1208.5.4 Plastic Pipe, Tubing, and Fittings 

1210.0 Gas Piping Installation 

1210.1.7.2 Tracer Wire 

1212.0 Liquified Petroleum 
Facilities and Piping 

Table 1401.1 Referenced Standards 

Pipe and Tube: 

PE3408 ASTM D 2513 

PE2406 

Fittings: 

Copper Alloy 

PE3408 

PE2406 

ANSI B16.26 

ASTM D 2513 

Plastic Mechanical ASTM F ] 924 

Metallic Mechanical ASTM F 1948 

Gas 

Abbreviations. 

ANSI 

ASTM 

IAPMO 

UPC 

American National Standards Institute 

American Society for Testing and Materials 

International Association of Plumbing and 
Mechanical Officials 

Uniform Plumbing Code published by 
IAPMO 

2013 CALIFORNIA PLUMBING CODE 

2.0 

2.1 

2.1.1 

2.2 

Product Requirements. 

Minimum Standards. 

Materials. Pipe, tubing and fittings shall 
conform to the appropriate standards in Table 
1401.1 of the Uniform Plumbing Code. See 
note ahead of Chapter 2 of this standard. 
[UPC 301.1J 

Pipe. PE pipe is plastic of 1/2 inch (12.7 mm) 
or larger size. One-half inch (12.7 mm) pipe 
shall be SDR 9. Pipe sizes less than 3 inches 
(76 mm) shan be SDR 11. Pipes 3 inches (76 
mm) and larger shall be SDR 11.5 or lower*. 

2.13 Tubing. PE tubing is plastic and shall be 
limited to the following: 

2.1.4 

2.2 
2.2.1 

2.2.2 

2.2.3 

2.3 

2.3.1 

TUBING SIZE 

*Note: The lower the SDR number, the 
thicker the wal L 

Fittings. Heat fusion fittings shall be PE 
2406, PE 3408, or other 1 isted materials. 
Mechanical connectors for FE pipe and tubing 
and for transition fittings shall be approved 
compression type couplings or other special 
listed joints. 

Markings. 

Pipe and Tubing. Pipe and tubing markings 
shall be in accordance with ASTM D 2513. 
[UPC 301.1.1] 

Fittings. Fitting markings shall be in accor
dance with ASTM D 1924, ASTM D 1948, 
ASTM D 2513 or ASME B 16.26. [UPC 
301.1.1] 

Position of Markings. The identifying mark
ings on pipe, tubing and fittings shall be visible 
for inspection without moving materials. 

Protection of Piping. 

Storage. Unprotected pipe should not be 
stored in direct sunlight. The pipe shall be 
stored in a way to protect it from mechanical 
damage (slitting, puncturing, etc.). Exposure 
to sunlight during normal construction periods 
is not harmful. 
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2.4 

2.4.1 

2.4.2 

2.5 

2.5.1 

2.5.2 

2.6 

2.6.1 

2.6.2 

472 

Thermal Expansion. 

Snaking. The pipe and tubing shall be 
"snaked" in the trench bottom with enough 
slack to provide for thermal expansion and 
contraction before stabilizing. The normal 
slack created by residual coiling is generally 
sufficient for this purpose. If, however, the 
pipe has been allowed to straighten before it is 
placed in the trench, 6 inches (152 mm) per 
100 feet (30,480 mm) of pipe length shall be 
allowed for this purpose. 

Stabilizing. Pipe and tubing temperature shall 
be stabilized by one of the following methods: 

(a) Shade backfill. Leave all joints exposed 
so they can be examined during the pres
sure test. 

(b) Allow to stand overnight. 

Trenching and Backfill. 

Trenching. Trenching bottoms shall be 
smooth and regular of either undisturbed soil 
or a layer of compacted backfi II so that 
minimum settlement will take place. Pipe or 
tubing shall not be wedged or blocked. Voids 
shal I be fil I ed and compacted to I eve I of 
trench bottom. The minimum cover shall be 
18 inches (457 mm) below finish grade. [UPC 
314.0,1210.IJ 

Exceptions: 

(I) Tubing for gas lights shall be buried a 
minimum of 12 inches (305 mm) below 
finish grade where gas flow is restricted 
to 10 cubic feet per hour (8 x 10-5mJ/s) at 
its source by a mechanical means or a 
fixed ori fice. 

Note: Local climatic conditions may 
affect required burial depth. 

(2) Piping may terminate a maximum of one 
foot above ground when encased in a 
listed anodeless transition riser. 

Backfill. The pipe and tubing temperature 
shall be stabilized before backfilling. See 
Section 2.4.2. [UPC 314.4, 1210.1 ) 

Types of Joints. PE joints shall be made as 
follows: 

Heat Fusion Joints. Heat fusion joints shall 
be made according to the manufacturer's pro
cedures using recommended heat times, tem
perature and j 0 i n i ng pressures. [UPC 
1208.5.9.2J 

Mechanical Joints. Mechanical joints shall 
be assembled in an approved manner with 
tools recommended by the fitting manufac-

2.7 
2.7.1 

2.7.2 

2.8 

2.8.1 

2.8.2 

2.9 

2.9.1 

2.9.2 

2.9.3 

2.10 

2.10.1 

2.10.2 

2.10.3 

2.11 

2.11.1 

turer. Mechanical joints shall be made with 
listed mechanical fittings. [UPC 1208.5.9.3J 

Special Joints. 

Listed transition fittings or listed mechanical 
fittings shall be used when making joints 
between PE and steel or PE and copper. 

Transition fittings shall be installed outside of 
meter vaults with metallic piping extending 
into the vaults a sufficient distance to permit 
the use of backup wrenches. 

Inspections. 

Temperature. Pipe temperatures shall be sta
bilized before testing. See Section 2.4.2. 
[UPC 1213.0J 

Piping shall be subjected to the pressure test 
required in Section 1213.0 of the Uniform 
Plumbing Code. [UPC 1213.0J 

Materials. 

Location. PE pipe and tubing shall be 
installed only outside the foundation of any 
building or structure or parts thereof. It shall 
be buried in the ground for its entire length 
with cover as provided in Section 2.5.1. It 
shall not be installed within or under any 
building or structure or mobile home or com
mercial coach or parts thereof. The term 
"building or structure or parts thereof" shall 
include structures such as porches and steps, 
whether covered or uncovered, roofed porte
cocheres, roofed patios, carports, covered 
walks, covered driveways and similar struc
tures or appurtenances. [UPC 1210.0J 

Exception: Tubing may extend into gas light 
support columns provided it is not exposed to 
extemal damage. 

I\1aximum Working Pressure. Gas pressure 
shall not be more than 5 psi (34.5 kPa) for 
natural gas nor more than 10 psi (69 kPa) for 
liquified petroleum gas. 

Gas Supplier. Installation shall be acceptable 
to the serving gas supplier. 

Installation of Gas Piping. 

Types of Joints. See Sections 2.6 and 2.7 of 
this standard. [UPC 1208.5.9J 

Prohibited Joints. PE pipe shall not be joined 
by a threaded joints. Joints made with adhe
sives or solvent cement shall be prohibited. 

Identification. Plastic gas yard piping shall 
be permanently identified by attaching a metal 
tag to the meter end of the pipi ng system 
stating, "Plastic Yard Piping". 

Sizing. 

Pipe. Pipe shall be sized as req uired by 
Section 1216.0 of the Upc. [UPC 1216.0] 
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2.11.2 Tubing shall be sized from Table I. 
[upe 1216.0] 

ADOPTED: 1971 

REVISED: 1975, 1977, 1978, 1981,1983, 1985, 1989, 
1990,1991,1993,2003,2006 

TABLE 1 
SIZE OF PLASTIC GAS TUBING 

Maximum Delivery Capacity in Cubic Feet of Gas per Hour (CFH) 

of Tubing Carrying Natural Gas of 0.60 Specific Gravity 

NOMINAL 
TUBING 

SIZE 

Inches 

1;; 

TUBING 
SIZE 

mm 

6.4 

9.5 

6.4 

9.5 

6.4 

9.5 

INTERNAL 
DIAMETER 

Inches 

0.250 

0.375 

INTERNAL 
DIAMETER 

mm 

6.4 

9.5 

6.4 

9.5 

10 

18 

5] 

LENGTH IN FEET 

30 40 50 60 70 

10 8 7 7 6 

28 24 21 19 18 

250 300 450 

3 3 2 

9 8 6 

TABLE 1 (Metric) 
SIZE OF PLASTIC GAS TUBING 

Maximum Delivery Capacity in Cubic Meters of Gas per Second 

of Tubing Carrying Natural Gas of 0.60 Specific Gravity 

LENGTH IN METERS 

3.0 6.1 9.1 12.2 

].4 1.0 0.8 0.6 

4.1 2.8 2.2 1.9 

24.4 27.4 30.5 38.1 

0.5 0.4 0.4 0.3 

1.3 1.2 1.2 1.0 

91.4 
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80 

6 

16 

500 

2 

6 

15.2 

0.56 

1.7 

45.7 

0.3 

0.96 

152.4 

0.]6 

0.5 

90 

5 

550 

2 

6 

18.3 

0.56 

1.5 

61.0 

0.2 

0.8 

167.6 

0.16 

0.5 

IS 12 

21.3 

0.5 

1.4 

76.2 

0.2 

0.7 

182.9 

0.16 

0.5 
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INSTALLATION STANDARD 

PROTEC1-IVELY COATED 

1.0 Scope. 

1.1 Installation and material of protective pipe 
coatings shall comply with this Standard and 
the current edition of the Unifonn Plumbing 
Code [UPCF rvt

, publi shed by the International 
Association of Plumbing and Mechanical 
Officials (IAPMO). 

Note: The following sections of the Uniform Plumbing 
Code shall apply to protectively coated pipe. 

2.0 

2.1 

2.1.1 

2.1.1.1 

2.1.1.2 

2.1.1.3 

2.1.2 

2.1.2.1 

301.1.1 

302.0 

309.0 

310.0 

312.5 

313.0 

604.0 

609.3 

1208.5.1 

1208.5.6 

Marking 

Iron Pipe Size (IPS) Pipe 

\Vorkmanship 

Prohibited Fittings and Practices 

Protectively Coated Pipe 

Hangers and Supports 

Materials (water piping) 

Under Concrete Slab 

Materials piping) 

Protective Coating 

Product Requirements. 

Minimum Standards. 

l\'Iaterials. 

Coating. Piping shall be coated by a listed 
coating applicator in accordance with AWWA 
C203, AWWA C213, or AWWA C2l5. 

Tape. Tape for fIeld application shall comply 
with IAPMO PS 37, Black Plastic PVC or PE 
Pressure-Sensitive Corrosion Preventive 
Tape. 

Primer. Primer for field application shall be 
compatible with the tape and be as recom
mended by the tape manufacturer. 

Markings. 

Pipe. Protectively coated pipe shall be legibly 
marked at least every two (2) feet (610 mm) 
as follows: 

(a) Applicator's name or trademark; 

(b) Pipe manufacturer's name; 

(c) Pipe Standard designation ASTM or 
API; 

2013 CALIFORNIA PLUMBING CODE 

13 .. 2006 

2.1.2.2 

2.2 

2.2.1 

(d) Pipe material type i.e., Black, 
Galvanized; 

Pipe size and schedule; 

(t) Coating material; 

(g) Holiday test 

(h) Products listed by lAPMO that are 
covered by this standard shall be labeled 
with the designated IAPMO certification 
mark; and 

(i) Any other required mark [UPC 
301.I.1J 

Tape for field appl ications should be 
legibly marked at least every two (2) feet (610 
mm) with the manufacturer's name and tape 
model identification. 

Protection of Piping and Fittings. 

Field Joints. Field joints shall be made as 
follows, except as specified in 2.2.2. Clean 
and dry surfaces to be protected. [UPC 312.0J 

Step I Oil and grease, if present, shall 
be removed with suitable non
oily type solvent such as 
Heptane or Trichlorethylene. 
Materials, sllch as kerosene and 
gasoline, shall not be used. 

Step 2 

Step 3 

Step 4 

Step 5 

For coated pipe, remove 
approximately 3 inches (76 mm) 
from end of pipe or from repair 
area and bevel to expose shoul
der of coating at area to be field 
wrapped. 

For taped pipe, remove tape and 
overwrapping so as to expose 
approximately 3 inches (76 mm) 
of pip eat are a to be fi e I d 
wrapped. 

For welded pipe, grind down 
sharp welds and weld spatter to 
a minimum 1/8 inch (3.2 mm) 
radius. Wire brush the weld area 
thoroughly taking care to 
remove as much mil scale and 
surface rust as possible. Remove 
any loose or charred coating 
callsed during welding. 

Apply listed primer, as recom
mended by the manufacturer of 
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the tape being applied, over the 
protected area and adjacent 1 
inch (25.4 mm) of protected 
area. 

6 Spirally wrap listed tape by a 
half overlap double wrap of 
minimum 10 mil tape stretched 
around the fitting, thread, and 
other unprotected areas to 
provide a minimum 40 mil 
thickness. A maximum of two 
(2) inch (51 mm) wide tape shall 
be used for field application. 

Exception: Unless otherwise listed by 
IAPMO, a maximum of one (1) inch (25.4 
mm) wide tape shall be used on change of 
direction fittings for piping sizes up to and 
including two (2) inch (51 mm). 

2.2.2 Other Methods. Other materials approved for 
field joints or repair shall be applied as per 
manufacturer's recommendations and the 
listing requirements. 

2.3 Damage in Shipment. Coated piping shall be 
protected against damage in shipment. 

2.3.1 Handling and Storage. Coated piping shall 
be handled and stored in a manner to prevent 
damage. 

2.3.2 Handling by Installer. Movement of pipe 
from truck or into trench sha11 be done in such 
a manner as to avoid abrasion, or damage 
from dropping. 

2.4 Backfill. All excavations shall be completely 
backfilled as soon after inspection as possible. 
[UPC 314.0J 

2.5 Inspection. All coated piping shall be 
inspected and tested and any visible void, 
damage or imperfection to the pipe coating 
shall be repaired as to comply with Section 
2.2. 

2.5.1 Equipment. The equipment, material, and 
labor necessary for inspection or tests shall be 
furnished by the person to whom the permit is 
issued or by whom inspection is requested. 

ADOPTED: 1971 

REVISED: 1975, 1978, 1982, 1984, 1991, 2000, 2003, 
2006 
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FOR H.~DII::,~ CEM 

1.0 
1.1 

Scope. 

This standard shall govern the installation of 
asbestos cement pressure pipe and fittings 
with elastomeric gasketed joints in hot and 
cold water building supply and yard piping. 
For allowable location and pressure, see 
Sections 2.4 and 2.5.2 of this standard. 
Installation, material, and inspection shall 
comply with the current edition of the 
Uniform Plumbing Code [UPCfM published 
by the International Association of Plumbing 
and Mechanical Officials, and shall also 
comply with this standard. 

Note: The following sections of the Uniform Plumbing 
Code apply to asbestos cement pressure piping systems. 

309.0 Workmanship 

312.0 Protection of Piping, Materials, 
and Structures 

313.0 and SUPPOliS 

314.0 Trenching, Excavation, and 
Backfill 

Chapter 6 Water Supply and Distribution 

Table 1401.1 Referenced Standards 

Chapter 2 Definitions. 

202.0 AC Asbestos Cement 

Chapter 14 ASTM American Society for Testing 
and Materials 

IAPMO International Association of 
Plumbing and Mechanical 
Officials 

UPC Unifoml Plumbing Code published 
by IAPMO 

2.0 Product Requirements. 

2.1 
2.1.1 

Minimum Standards. 
Material. Materials shall conform to the 
appropriate standard in Table 1401.] of the 
Unifonn Plumbing Code. 

Applicable Standards 

AC Pipe ASTM C 296 

Fittings 

Rings 

Joints 

AWWA/ANSI A21.10 

ASTM D 1869 

AWWA/ANSI A2I.11 
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STANDARD 

FOR WATER AND PIPING 

1 

2.1.2 

2.1.3 

2.1.4 

2.14.1 

2.1.4.2 

2.1.4.3 

2.1.4.4 

2.2 

2.2.1 

2.2.2 

2.3 

2.3.1 

2.3.2 

Pipe. Pipe is asbestos cement. 

Fittings. Fittings are cast iron or other listed 
materials. 

Markings. 

Pipe markings shall be in accordance 
with ASTM C 296. [UPC 301.1.1] 

Fittings. F itti ng marki ngs shall be in 
accordance with A WWA A21.10. [LiPC 
301.1.1 ] 

Couplings. Couplings shall be marked with at 
least the following: 

(a) Manufacturers name or trademark; 

(b) Class and nominal size; and 

(c) Letter "T". 

Position of Markings. The identifying 
markings on pipe and fittings shall be visible 
for inspection without moving materials 
unless otherwise acceptable to the 
Administrative Authority. 

Trenching, Cover, and Backfill. 

Trenching and Cover. Trench bottoms shall 
be uniformly graded and shall be of either 
undisturbed soil or shall consist of a layer or 
layers of compacted backfill so that minimum 
settlement will take place. 

The trench bottoms shall be at least 12 inches 
(305 mm) below the average local frost depth. 
The minimum cover shall be 18 inches (458 
mm) below the finish grade. [UPC 314.0J 

Backfill. After pressure testing of 
the line, backfill a minimum of twelve (12) 
inches (305 mm) deep over the top of the pipe 
and fittings. Backfill should be select material 
placed around the pipe in a manner to provide 
a firm continuous support. Tamp well to 
secure proper compaction. 

Note: All joints shall be exposed during test. 

Joints. 

Joints in asbestos cement pipe shall be a 
sleeve coupling of the same composition as 
the pipe, or of other listed materials, and 
sealed with rubber rings or joined by other 
listed compression type coupling. [UPC 
605.1J 

Joints between asbestos cement pipe and other 
approved pipes shall be made by means of 
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2.3.3 

2.3.4 

2.3.5 

2.3.6 

2.4 

2.4.1 

2.5 

2.5.1 

478 

listed adapter couplings. Special heat resistant 
rings as recommended by the manufacturer 
must be used for temperatures in excess of 
140°F (60°C). 

Before assembling the joint, the coupling 
grooves. pipe ends, and rubber gasket must be 
cleaned. The rubber gaskets are then 
positioned in the grooves. 

Use the pipe manufacturer's joint lubricant 
recommended for potable water application. 
Apply lubricant to the machined end of the 
pi pc on Iy ~ never to the rub ber or 
groove, unless specifically recommended 
otherwise by the manufacturer. 

The end of the pipe and the coupling or fitting 
bell shall be assembled a bar and wood 
block or a pipe puller. "Stabbing" or 
"popping" the pipe into the coupling (pipe is 
suspended and swung into the bell) is not 
recommended. 

When a field cut is made, cut the pipe square. 
hand pipe-cutters which use a cutting 
or hand saws. To properly enter the 

rubber gasketed joint, the end of the pipe must 
be machined before insertion, using hand 
machining tools. 

MateriaJs. 

Location. Asbestos cement piping shall be 
installed only outside the foundation of any 
building or structure or parts thereof. It shall 
be buried in the ground for its entire length 
except vertical piping may be extended above 
grade per Scction 604.1 of the Uniform 
Plumbing Code. It shall not be installed 
within or under any building or structure or 
mobile homc or commercial coach or parts 
thereof. The term "building or structure or 
parts thereof' shall include structures such as 
porches and steps, roofed porte-cocheres, 
roofed patios, carports, covered walks, 
covered driveways, and similar structures or 
appurtenances. [UPC 604.1] 

Installation, Testing, and Identification. 

Alignment and Deflection. Pipe and fittings 
shall be al igned properly without strain. Pipe 
may be deflected in accordance with the 
manufacturer's recommendations provided 
that it shall not be permanently staked or 
blocked to maintain this deflection. If soft soil 
conditions exist, deflected joints may be 
permanently blocked or staked to maintain the 
deflection. The amount of deflection sha11 be: 
5° for sizes 4 inch (101.6 mm) through 12 
inch (305 111m); 4° for 14 inch (356 mm) and 

16 inch (407 mm); 311:0 for ] 8 inch (457 mm) 
through 24 inch (610 mm) for pipe belled on 
the job site. For factory-belled couplings, one 
half the above deflections by size shall be 
allowed. 

2.5.2 Working .Pressure. Maximum working 
pressure shall be as follows: 

MATERIALS, SIZES AND MAXIMUM WORKING PRESSURES 

PIPE SIZES MAXIMUM PRESSURE 

Class 100 
4 - 24 inch incl. 100 psi 

(t02 - 610 mm inc\.) (689 kPa) 

Class 150 
4 24 inch inc]. 150 psi 

(102 6JO mm incl.) (1,033 kPa) 

Class 200 
4 24 inch incl. 200 psi 

(102 610 mm incl.) (1,378 kPa) 

2.5.3 Laterals and Saddles. Installation of 
saddles, or tapped couplings in AC piping 
shall be as required by their listings. 

2.5.4 

2.5.5 

2.5.6 

2.5.7 

2.5.7.1 

2.5.7.2 

Thrust Blocking. Thrust blocks shall be 
installed at: 

(a) Changes in direction, as at tees and 
bends; 

(b) Changes in as at reducers; 

(c) Stops, as at dead ends; and 

(d) where thrusts may be expected. 

The size and type of thrust block shall be 
based on the pressure rating of the pipe (or 
line test pressure, if greater than 
rating), pipe size and kind of soil 2.5.4(b). 
Refer to Table 1 for thrust at for a 
pressure of one hundred (100) pounds per 
square inch (689 kPa). 

To determine the area of thrust 
blocks, refer to Table 2 for the safe bearing 
load of the soil and divide the total thrust by 
this safe bearing load. 

Thrust blocks shall be located as shown on 
Chart 1. 

The portion of the line being tested should be 
complete with thrust blocks or properly sized 
temporary thrust blocking. The line may be 
pressure tested immediately after installation, 
provided however, that if poured concrete 
thrust blocks have been utilized, they have 
had a 24-hour period to attain an initial cure. 
[UPC 609.4] 

The entire system shal1 be filled \\lith water, 
purged of air, and tested at a pressure at least 
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TABLE 1 
THRUST AT FITTINGS IN POUNDS AT 100 PSI OF WATER PRESSURE 

~-~- - -"-- --------- ---

PIPE SIZE CLASS 
DEAD ENDS 

90° BEND 45° BEND 22%° BEND 
AND TEES 

4" 100 1,720 1,320 660 

150 1,850 2,610 1,420 720 

200 1,850 2,610 1,420 720 

6" 100 3,800 5,370 2,910 1,470 

150 3,800 5,370 2,910 1,470 

200 3,800 5370 2,910 1,470 

8" 100 6,580 9,300 5,040 2,550 

150 6,580 9300 5,040 2,550 

200 6,580 9300 5,040 2,550 

10" 100 13,270 7,190 3,640 

150 15,200 8,240 4,170 

200 15,200 8,240 4,170 

12" 100 13,330 10,240 5,170 

150 15,310 11,720 5,940 

200 15,310 I 1,720 5,940 

14" 100 17,930 23,360 13,740 6,960 

150 20,770 29,360 15,910 8,060 

200 20,770 29,360 15,910 8,060 

16" 100 23,210 32,820 17,880 9,000 

150 26,880 38,010 20,590 10,430 

200 26,880 38,010 20,590 10,430 

IS" 100 31,000 44,200 23,850 11,950 

150 34,400 4S,500 26,400 13,400 

200 38,600 54,400 29,650 14,900 

20" 100 38,400 54,200 29,500 14.700 

150 42,600 60.000 32,600 16,500 

200 47,800 67,400 36,700 IS.600 

24" 100 55,000 78,000 42,200 21,100 

150 61,500 86,700 47,200 23,900 

200 69,000 97,200 52,900 26,800 
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TABLE 1 (Metric) 
THRUST AT FITTINGS IN NEWTONS AT 689 kPa OF WATER PRESSURE 

CLASS DEAD ENDS AND TEES 90° BEND 45° BEND 22W BEND 

102 JOO 7,654 10,858 5,874 2,937 

150 8,232.5 ] 1,6]4.5 6,319 3,204 

200 8,232.5 11,614.5 3,204 

152 100 16,910 23,896.5 12,949.5 6,541.5 

150 16,910 23,896.5 12,949.5 6,541.5 

200 16,910 23,896.5 12,949.5 6,541.5 

203 100 29,281 41,385 22,428 1] ,347.5 

150 29,281 41,385 22,428 11,347.5 

200 29,28] 41,385 22,428 11,347.5 

254 100 41,741 59,051.5 31,995.5 16,198 

150 47JU7.5 67,640 36,668 18,556.5 

200 47,837.5 67,640 36,668 18,556.5 

305 100 59,318.5 83,927 45,568 23,006.5 

150 68,129.5 96,298 52,154 26,433 

200 68,129.5 96,298 52,154 26,433 

356 100 79,788.5 103,952 61,143 30,973 

]50 92,426.5 130,652 70,799.5 35,867 

200 92,426.5 130,652 70,799.5 35,867 

406 100 103,284.5 146,049 79,566 40,050 

150 119,616 169,144.5 91,625.5 46,4]3.5 

200 119,616 169,144.5 91,625.5 

457 100 137,950 106,132.5 53,177.5 

150 153,080 21 117,480 59,630 

200 171,770 131,942.5 66,305 

508 100 170,880 241,190 131,275 65,415 

150 189,570 267,000 145,070 73,425 

200 212,710 163,315 82,770 

610 100 244)50 347,100 187,790 93.895 

150 273,675 385,815 210,040 106,355 

200 307,050 432,540 235,405 119,260 
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2.5.7.3 

2.6 

equal to the eventual operating pressure for at 
least one (I) hour before inspection and 
backfilling of trench. It is recommended that 
the test pressure not exceed the working 
pressure of the pipe. 

CAUTION: Air testing is prohibited. 

Identification. A label shall be fastened to the 
main electrical meter panel stating, "This 
structure has a non-metallic water service." 

Sizing. Piping shall be sized in accordance 
with UPC Section 610.0. When UPC 
Appendix A is applicable, Chart A 4.1 (l) 
(Fairly Smooth Pipe) may be used. Flow 
velocities shall be limited to a maximum of 8 
fps (2.4 m/s). When using UPC, Table 610.3, 
required by UPC Section 610.0, velocities 
shall also be checked and limited using UPC 
Chart A 4.1(1) . [UPC 610.0] 

Example: For a pressure of 150 psi (1,033.5 
kPa) on a 4 inch (102 mm) tee, Table 1 
indicates 1850 pounds (8,232.5 N) for 100 psi 
(689 kPa). Therefore, total thrust for 150 psi 
(l,033.5 kPa) will equal 11/2 times] ,850 
pounds (82,32.5 N). 

IS 15 

TABLE 2 

SAFE BEARING LOADS FOR VARIOUS SOILS 

SAFE BEARING LOAD 

(kPa) 

27,360 

Examp]e: Assume a 4,000 pound (17,800 N) total thrust 
was computed. The soil condition is sand. The required 
bearing area of the thrust block is 4,000Ibs. (17,800 N) 
divided by 2,000 lbs. (13 ,780 kPa) or2 sq. ft. (0.19 m2) 

ADOPTED: 1975 

REVISED: 1981, 1982,2003,2006 

CHART 1 

1Tf
1

T;, 
I (. \ 

6" Class 100 (l52 mill) 10" Class 100 (254 mm) 

6" Class 150 (152 mm) 10" e lass 150( 254mm) 
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INSTALLATION STANDARD 

FOR EXTRA STRENGTH VITRIFIED CLAY PIPE IN BUILDING DRAINS 

1.0 

1.1 

Scope. 

This standard shall govern the installation of 
extra strength vitrified clay pipe in gravity 
building drains. (See Section 2.2 for allowable 
location.) Installation, material, and inspec
tion shall comply with the current edition of 
the Uniform Plumbing Code [UPC]TM pub

lished by the International Association of 
Plumbing and Mechanical Officials and this 
standard. 

Note: The following sections of the Uniform Plumbing 
Code apply to vitrified clay pipe. 

103.5 Inspections 

103.5.6 Testing of Systems 

103.5.6.3 Exceptions 

103.5.7.2 Responsibility 

204.0 Definition of Building Drain 

309.0 Workmanship 

312.0 Protection of Piping, Materials, 
and Structures 

313.3 Underground Piping 

314.0 Trenching, Excavation, 
Backfill 

Chapter 7 Sanitary Drainage 

701.1(3) Drainage Piping 

705.9 Vitrified Clay Pipe and Joints 

712.2 Water Test 

712.3 Air Test 

720.0 Sewer and Water Pipes 

Table 1401.1 Referenced Standards 

Vitrified Clay Pipe 

Fittings, Couplings, 

Molded Rubber 

ASTM C 700 

ASTM C 425 

Chapter 2 Definitions. 

Chapter 14 

and 

ASTM American Society for Testing and Materials 

IAPMO International Association of Plumbing and 
Mechanical Officials 

2013 CALIFORNIA PLUMBING CODE 

18 ... 2006 

UPC 

2.0 

2.1 

2.1.1 

2.1.2 

2.1.2.1 

2.1.2.2 

Uniform Plumbing Code published by 
IAPMO 

Product Requirements. 

Minimum Standards. 

Materials. Pipe and fittings shall be a 
minimum 3 inch (76 mm) in size, "Extra 
Strength" and couplings shall be molded 
rubber sewer couplings. They shall conform 
to the applicable standards in Table 1401.1 of 
the Upe. [UPC 301.1] 

Markings. 

Pipe and Fittings. Pipe and fitting markings 
shall be in accordance with ASTM C 700. 
[UPC 301.1.1] 

Cou plings. Coup lings assem bl ies shall be 
marked with at least the following: 

(a) Manufacturer's name or trademark on 
ru b b e r co up lin gsa n d t a k e -u p b a 11 d 0 r 
screw take-up housing; 

(b) Size, on rubbcr coupling; 

(c) Year of manufacture on rubber coupling; 

(d) Grade of material on take-up band or 
screw take-up housing; and 

(e) Couplings and components listed by 
IAPMO that are covered by this standard 
shall be labeled with the designated 
IAPMO certification mark to show com
pliance with this standard. 

2.2 Burial and Separation. 

2.2.1 

2.2.2 

2.3 

Burial. Pipe and fittings shall be buried 12 
inches (305 mm) minimum. 

Separation. Pipe and fittings shall not be run 
or laid in the same trench with water piping 
unless both the following conditions are met: 

(1) The bottom of the water pipe, at all 
points, shall be at least 12 inches (305 
mm) above the top of the drain line; and 

(2) The water pipe shall be placed on a solid 
shelf excavated at one side of the 
common trench. [UPC 720.0] 

Type of Joints. Joints shall be made with 
couplings or wi th fl ex i b 1 c com press i on 
factory fabricated joints. [UPC 705.9] 
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2.3.1 Use of Joints. Transitions between and 
other materials shall be made with molded 
rubber se\ver couplings and appropriate bush
ings or reducers. [UPC 705.9J 

ADOPTED: 1980 

REVISED: 1982, 1985, 2003, 2006 

484 2013 CALIFORNIA PLUMBING CODE 



CPVC SOLVENT 

1.0 

1.1 

Scope. 

This standard shall govern the installation of 
CPVC piping (IPS pipe and SDR-ll tubing) in 
potable hot and cold water distributing systems 
within buildings. (For allowable locations and 
pressure, see Sections 2.9.2 and 2.9.4) Installa
tion, material and inspection shall comply with 
the current edition of the UPC [UPC]TM, 
published by the International Association of 
Plumbing and Mechanical Officials, and shall 
also comply with this standard. 

Note: The following sections of the Uniform Plumbing 
Code apply to CPVC IPS piping and SDR-ll tubing. 

Chapter 2* 

205.0 

]03.5 

301.1 

309.0 

310.0 

312.0 

3J 3.0 

Chapter 6 

605.17.2 

Definitions. 

Inspections 

Minimum Standards 

Workmanship 

Prohibited Fittings and Practices 

Protection of Piping, Materials, 
and Structures 

Hangers and Supports 

Water Supply and Distribution 

Plastic Pipe to Other Materials 

CPVC Ch lorinated 
Chloride) 

Poly (Vinyl 

Pipe or tubing - "Pipe" or 
"Piping" includes both pipe and 
piping, unless specified as "IPS 
Pipe" or "tubing". 

Table 1401.1 

ASTM D 2846 

Referenced Standards 

Chlorinated Poly (Vinyl Chloride) 
(CPVC) Plastic Hot and Cold Water 
Distribution System 

ASTM F 441 

ASTM F 438 

ASTM F 439 

Chlorinated Poly (Vinyl Chloride) 
(CPVC) Plastic Pipe, Schedules 40 and 
80 

Socket Type Chlorinated Poly (Vinyl 
Chloride) (CPVC) Plastic Pipe Fittings 
Schedule 40 

Socket Type Chlorinated Poly (Vinyl 
Chloride) (CPVC) Plastic Pipe Fittings 
Schedule 80 
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SYSTEMS 

ASTM F 493 Solvent Cements for Chlorinated Poly 
(Vinyl Cbloride) (CPVC) Plastic Pipe 
and Fittings 

Abbreviations. 

ASTM 

IAPMO 

UPC 

1.2 

1.2.1 

1.2.2 

Amcrican Society for Testing and Materials 

International Association of Plumbing and 
Mechanical Officials 

Uniform Plumbing Code published by 
IAPMO 

Special Requirements for CPvc Installatioll 
withill Resitlelltial Structures. I HCD 11 In 
addition to the olher in the Cali-
fbrnia Plumbing Code and Ihis tlie 
installation 0/ CP VC Solvent Cemented HOI and 
Cold Waler Distributions Systems, all installa
tions pipe vvithin residential structures 
shall meet 

Flushing Procedure",. All installation)' 0/ CP VC 
pipe within residential structures shall be 

/)vice over a period 0/ at least one (I) 
l1'eek. The pipe c\}'stem shall be first flushedfhr 
at leasl 10 minutes and then jilled and allowed 
to i;,'tandfbr 110 less than J tvhich all 
the branches q/lhe pipe system must 

enough to fi,lll,y empty the contained 
volume, At the time 0/ thefill. each jixture shall 
have a removable tag applied stating: 

"This /lew plUlnbillg system was fir,,,'/ filled on 
(date) by (/wllle) , The Department 0/ 
Housing and Community Developrnenl l'O/ll1l1'O<' 

thaI the .sy,';.'tem bejlushed {{fter slanding at least 
one week the fill date spec[fied above. 1/ 
the .system is used earlier than one tveek {(fier 
the fill date. the water must be allowed to run 
for at least flvo minutes prior to use for human 
consurnptiol1. This lag may /lot be removed prior 
to flushing. the homeo];vner. " 

Worker Safety 111eosures. Mechanical ventila
tion sufficient to maintain e) .. posllres belmi' the 
relevant exposure limits estahlished state 

shall be provided ill enclosed spaces, 
This ventilation shall be directed at the 
breathing zone q/ the 'worker installing Ihe pl])e, 
vVhere mechanical ventilation is 1101 practical, 
respirators, suitahlefor organic vapors, shall be 
used, For the purpose 0/ this ,\'ubdivisiol1, an 
enclosed space is defined as: 
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(a) A space less than IOO o.ffloor area under a 
ceiling with a height olIOfeet or and tvhich does 
not have openings (consisting doors, windows, or 
unjinished 011 at least two sides,' 

(b) Cravvl space,\" having a height of1ess than threefeet; 

(c) Enclosed aiLics that have a rooland ceiling; or 

(d) Trenches having a depth greater than 24 inches. 

Inswllers of CP VC pipe within residential structures shall 
use non-latex thin gauge (4 lnillimeters) nitrile or 
other providing an equivalent or better degree o.l 
protection during the installation ol the (-PVC plumbing 
system. Gloves shall he provided to all fvorkers by the 
contractor, or plwnbing subcontractor, and shall be 
t'",r,lEu'r:>rlllpon contamination cements. 

2.0 Product Requirements. 

2.1 

2.1.1 

Minimum Standards. 

Materials .. Materials shall comply with the 
following: 

Materials 

Raw Material-CPVC 23447 

IPS Pipe 
Sch. 40 in., % in. and 1 in.) 

(12.7 mill, 19.1 111111, and 25.4 mm) 

ASTM 

Standard 

D 1784 

F 441 

Sch. 80 Ch in. lOin.) F 441 

(12.7111111 51mm) 

Tubing 
SDR tl (V;, in. thru 2 in.) D 2846 

( 12.7 mm - 5 I mm) 

Fittings 
Sch.40 in., % in. & 1 in.) F 438 

(12.7 111111, 19.1 mm, and 25.4 111m) 

Sch. 80 (Y, in. lOin.) F 439 

(l2.7I11m 51mm) 

Tube Fittings Ch in. 2 in.) 

(12.7 111111 - 51 mm) 

Method of marking 
(5x Size) (4 Dots) 

0.015" . 

D 2846 

/" ~(O.4 mm - mm) 
(_ - _\ Dia. dots 

Suggested location 
of marking code t J 

equally spaced 

o ""f-1/4" (6.4 mm) Dia. 

3/16" 
(4.8mm) 

Alternative Dot 0 M ~~ A 
Profiles 10x Size R/ 12'11.) g~ V 
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2.1.2 

2.1.3 

2.2 

2.2.1 

2.2.2 

2.2.3 

2.2.3.1 

2.2.4 

2.2.4.1 

2.2.5 

2.2.6 

2.3 

2.3.1 

Primer. Listed primers shall be used that are 
compatible with the type of listed CPVC 
cement and pipe used. The primer shall be a 
true solvcnt for CPVC, containing no slow 
drying ingredient. Cleaners shall not be 
allowed to be used as a substitute or equiva
lent for a listed primer. 

Exception: Listed solvent cements that do not 
require the use of primer shal1 be permitted 
for use with CPVC pipe and fittings, manu
factured in accordance with ASTM D 2846, 
inch through 2 inches in diameter. 

Note: Manufacturer shall provide test data from 
an independent testing laboratory acceptable to 
the Administrative Authority that their CPVC 
pipe, together with recommended fittings has a 
Short Term Working Pressure (STWP) and 
Temperature Rating of 150 psi (1030 kPa) at 
210°F (99°C) for 48 hours or more. 

~1ateria1. Pipe and fittings are plastic and are 
usually 1 ight gray for IPS pipe and fittings, 
and tan for SDR 11 tubing and fittings. 

.Markings. 

Pipe and Tubing. IPS pipe and tubing mark
ings shall be in accordance with F 441 or D 
2846. [UPC 301.1.1] 

Fittings. Fitting markings shall be in accor
dance with F 438 or F 439 or 0 2846. [OPC 
301.1.1J 

Note: Standard number may be omitted on 
smaller fittings when marked thus with four 
raised dots. 

Solvent Cement. Container labeling of CPVC 
solvent cement shall be in accordance with F 
493. 

Color. Solvent cements requiring the use of a 
primer shall be colored orange or gray. 
Solvent cements that do not require the use of 
a primer shall be colored yellow. 

Primer. Primer container markings shall be in 
accordance with F 656. 

Color. Primer shall be colored so as to make 
its use obvious on a finished joint, but shall 
not be colored orange, yellow or gray. 

Position of ~larkings. Identification mark
ings shall be visible for inspection without 
moving materials. 

Alignment. Piping and fittings shall be 
aligned properly without strain. 

Protection of Materials. 

Abrasion. Pipe or tubing passing through 
drilled or notched metal studs or joists or 
hollow shell masonry walls shall be protected 
from abrasion due to thermal expansion and 
contraction by elastomeric or plastic sleeves 
or grommets or other approved means. 
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2.3.2 

2.3.3 

2.3.4 

2.3.5 

2.3.6 

2.4 

2.4.1 

2.4.2 

Straight runs may have protection at 
maximum 3 feet (915 mm) intervals. [UPC 
312.0] 

Puncture. Steel plate protection shall be 
installed when required by the Administrative 
Authority or section 312.9 of the Uniform 
Plumbing Code. 

Storage and Handling. Pipe shall be stored in a 
way to protect it from mechanical damage (slit-

puncturing, etc.). It shall be stored under 
cover to keep it clean and avoid long term expo
sure to sunlight. Exposure to sunlight during 
normal construction periods is not harmful. 
CPVC solvent cements should be stored in a 
cool place except when actually in use on the 
job site. The solvent cement manufacturer's 
specific storage instruction should be followed. 

Freezing. In areas where the system must be 
drained to protect it from freezing, horizontal 
lines shall be graded to drain. 

Overheating: 

(a) Tubing shall not be positioned or closer to 
devices that generate heat such that the 
temperature around the CPVC tubing is 
greater than 180°F. 

(b) Do not apply direct flame onto CPVc. 

Chemical Compatibility: Pipe and Fitting 
materials can be damaged by contact with 
chem icals found in some construction prod
ucts. The chemical compatibility of such prod
ucts with the particular pipe of fitting material 
must be verified prior to use. 

Otherwise, contact between the construction 
product and the pipe of fitting must be avoided. 

Thermal Expansion. 

General. Allowance for thermal expansion 
and contraction shall be provided by approved 
means. Thermal Expansion is mainly a 
concem on hot water lines. In veliical piping 
loops are not required when the temperature 
change (Ll T) is 120 OF or less. Allowance shall 
be based on an expansion rate formula listed 
below (See Table 1) or per the manufacturer's 
installation instructions. 

£ [ 3ED (LlL) /2S ] 1'2 
LlL x C x LlT 

LlL = change in length of pipe in inches 

Lp length of pipe in inches 

C coefficient of thermal expansion for 
CPVC, 3.8 X 10-5 in/infOF 

Ll T = change in temperature in OF 
Note: Expansion rate is independent of the 
size of the pipe. 

Offsets and Loops. Thermal expansion may 
be provided for by use of expansion loops, 

2013 CALIFORNIA PLUMBING CODE 

2.5 

2.6 

2.6.1 

2.6.2 

2.6.3 

2.7 

2.7.1 
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offsets, or changes of direction. From Table 1 
determine the length "L" that is required. Note 
that "L" is based on length of run, diameter of 
pipe, and maximum temperature of water. 

Clearance. Adequate clearance shall be 
provided between piping and structure (sllch 
as bored holes and sleeves) to allow for free 
longitudinal movement. 

Hangers and Supports. 

Vertical Piping. Vertical piping shaH be 
sUPPOlied at each floor or as spccified by the 
design engineer to allow for 
expansion/contraction. Piping shall have a 
mid-story guide. [UPC 313.0] 

Horizontal Piping. Unless an engineered 
design is providcd and approved by the 
Administrative Authority, the following provi
sions shalI apply. Horizontal piping 1 inch 
(25.4 mm) or smaller shall be supported at 
maximum 3 foot (914 mm) intervals or per 
manufacturer's installation instructions. Piping 
1 inch (32 mm) or larger shall be supported 
at maximum 4 foot (1219 mm) intervals or per 
manufacturers installation instructions. 

Hangers and Anchors. Piping shall not be 
anchored rigidly to a support, but rather 
secured with smooth hangers or straps that 
provide for a degree of movement and that 
prevent damage to the pipe. Hangers or straps 
with sharp or abrasive edges shall not be used. 
Hangers that pinch the piping shall not be used. 

Solvent Cement Joints. 

Safety Requirements and Precautions l
• 

(a) General. Solvents contained in CPVC 
plastic pipc cements are classified as 
airborne contaminants and flammable and 
combustible liquids. Precautions listed in 
this appendix should be followed to avoid 
injury to personnel and the hazard of fire. 

(b) Prolonged breathing of solvent vapors 
should be avoided. When pipe and fittings 
are being joined in partially enclosed 
areas, a venti lating device should be used 
in such a manner to minimize the entry of 
vapors into the breathing areas. 

(c) Solvent cements should be kept away 
from all sources of ignition, heat, sparks 
and open flame. 

(d) Containers for solvent cemcnts should be 
kept tightly closed except when the 
cement is bcing used. 

(e) All rags and other materials used for 
mopping up spills should be kept in a 
safety waste receptacle which should be 
emptied daily. 

(f) Most of the solvents used in CPVC pipe 
cements can be considered eye irritants 
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2.7.2 

2.7.3 

2.7.4 

2.7.5 

2.7.6 

488 

and contact with the eye should be 
avoided for it may cause eye injury. 
Proper eye protection and the use of 
chemical goggles or face shields are 
advisable where the possibility of 
splashing exists in handling solvent 
cements. I n case of eye contact, tlush with 
plenty of water for 15 minutes and call a 
physician immediately. 

Repeated contact with the skin should be 
avoided. Proper gloves impervious to and 
unaffected by the solvents should be worn 
when frequent contact with the skin is 
likely. Application of the solvents or 
solvent cements with rags and bare hands 
is not recommended. Brushes and other 
suitable applicators can be used effec
tively for applying the solvent cement, 
thus avoiding skin contact. In the event of 
excessive contact, remove contaminated 
clothing and wash skin with soap and 
water. 

Selection. Follow the manufacturer's recom
mendations for type of solvent cements for 
such conditions as temperatures over 100°F 
(38°C), or humidity over 60%. 

Handling (to maintain effectiveness). 
Package solvent cement in containers no 
larger than 1 quart (I liter). Keep solvent 
cement can closed and in the shade when not 
in use. Keep applicator submerged in solvent 
cement between applications. Discard solvent 
cement when it thickens appreciably or gels. 
Solvent cement shall not be thinned. 

Primer. A listed primer in compliance with 
ASTM F 656 shall be lIsed with CPVC solvent 
cements that require the use of a primer. 
CPYC solvent cements that do not require the 
use of a primer are permitted for joints up to 2 
inches in size. 

Size of Applicator. Applicator should be 
about one half the pipe diameter. Do not use 
small applicator on large pipes. 

Procedures. 

Step I 

Step 2 

Step 3 

Cut pipe square with, mechanical 
cutoff saw or tube cutter 
designed for plastic. 

Ream and chamfer pipe (to elim
inate sharp edges, beads and all 
burrs ). 

Clean all dirt, moisture and 
grease from pipe and fitting 
socket. Use a clean, dry rag. 

Step 4 

Step 5 

Step 6 

Step 7 

Step 8 

Step 9 

Step 10 

Step 11 

Check dry fit of pipe in fittings. 
Pipe should enter fitting socket 
1;4 to 3/4 of socket depth. On larger 
sizes of Sch. 80 fittings, a looser 
fit may be expected. This is a 
normal condition, and requires 
care to app I y an adeq uate 
amount of cement. 

Apply CPVC primer, if required 
(see Section 2.7.4) to inside of 
fitting socket. Take care to avoid 
puddling. 

Apply CPVC primer, if required 
to outside surface of pipe to 
depth of fitting socket. 

When using solvent cements 
requiring a primer wait until 
primer surface is tacky. DO NOT 
attempt to soften (dissolve) the 
surface as is required for PVC 

Apply a liberal coat of CPVC 
solvent cement to the outside 
surface of the pipe to the depth 
of the fitting socket. 

Apply a light coat of CPVC 
solvent cement to inside of fitting 
socket. Apply a second liberal 
coat of cement to the pipe end. 
Take particular care in cementing 
larger sizes of Sch. 80 fittings. Be 
sure all surfaces are coated. 

While both the inside socket 
surface and the outside surface 
of the pipe are WET with solvent 
cement, forcefully bottom the 
pipe in the socket, giving the 
pipe a quarter turn while 
inserting, if possible. 

Hold the joint together for 10 to 
30 seconds depending on pipe 
size to assure that the pipe 
remains bottomed against the 
pipe stop. 

Step 12 Do not disturb the joint for at 
least 30 minutes. 

Note: The joint is weak until the cement is 
dry. If the joint is adjusted after it is set, the 
joint will be ruined. See Table 2 for recom
mended set time. 

Step 13 \Vipe excess cement from the 
pipe. A properly made joint will 
show a bead of cement around its 
entire perimeter. Any gaps may 
indicate insufficient cement. 

X I. Requirements And Precautions. ft'olll ASTM D 2564-88 Solvent Cements for Poly (Vinyl Chloride) (PVC) Plastic Pipe and Fittings is 
with pen!llIS~'lon from the Amcrican Society for Tcsting and Materials, 1916 Race St., Philadelphia, PA 19103, copyright. 
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2.7.7 

2.7.8 

2.7.9 

2.7.10 

2.7.11 

2.7.12 

2.7.12.1 

2.7.12.2 

2.7.12.3 

2.7.12.4 

2.8 

2.8.1 

Step 14 The shall not be pres sur -
ized until the joints have cured 
(set) at least as long as recom
mended by the manufacturer. If 
the manufacturer's recommen
dation is not available, the cure 
times outlined in Table 2 are 
required. 

Prohibited Joints. Piping shall not be 
threaded. Female screwed fittings, with 
CPVC threads, shall be prohibited. Joints 
made with adhesives shall be prohibited. 

Threaded Joints. When threads are required, 
molded male adapters shall be used. 

Location. CPVC threaded joints shall be 
accessible. 

Lubricants. Only thread tape or thread lubri
cant approved specifically for use with CPVC 
shall be used. Conventional pipe thread 
compounds, putty, linseed oil based products, 
and unknown mixtures are prohibited. 

Tightening. Joints shall be tightened approxi-
mately turns past hand tight. 

CAUTION: Hand tight refers to the number 
of threads to reach hand tight with metal pipe. 
Small sizes of CPVC can be bottomed by 
hand pressure alone. DO NOT ovel1ighten. 

Special Joints. 

Transition Joints. Transitions from CPVC 
tubing to metal piping and valves shall be 
made only with listed transition fittings suit
able for that purpose. When required, the tran
sition fittings shall be designed in such a 
manner that it can be anchored to a building 
member to prevent rotation. [UPC 605.1 

Soldering. Soldered metal joints shall not be 
made closer than 18 inches (457 mm) to any 
already installed plastic to metal adapter in 
the same water line. 

Hose Bibbs. Hose bibbs shall be connected 
on Iy to metal system components which are 
adequately anchored to the building structure. 
The CPVC plastic system shall terminate in 
wall. 

Mechanical Joint. Mechanical joints shall be 
installed in accordance with the manufac
turer's instructions. 

Pressure Relief Valves. 

CPVC Piping. CPVC piping used for temper
ature and/or pressure relief valve drain lines 
shall be graded to the outlet end and shall be 
supported at 3 foot (914 mm) intervals both 
vertically and horizontally. CPVC can be 
connected directly to temperature and or pres
sure relief valves. 
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2.9.1 

2.9.2 

2.9.3 

2.9.4 

2.9.5 

2.9.6 

2.9.7 

2.10 

2.10.1 
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Installation, Inspection and Testing. 

Finish Nipples. Finish nipples shall be 
connected to drop ear elbows or other fittings 
listed for preventing rotation. Finish nipples 
shall not be CPVC but CPVC stub outs for 
fixture connections shall be permitted. [UPC 
609.0J 

Location. CPVC tubing shall not be installed 
so as to be subjected to direct sunlight after 
installation, and shall not be installed on the 
surface of the building unless it is protected 
by paint or a protective covering. 

Water Heaters. There shall be a minimum of 
six (6) inches (152 mm) of metallic piping 
between a gas water heater connection and 
CPVC tubing. CPVC tubing may be installed 
downstream of instantaneous (coil or immer
sion) water heaters provided that the water 
heater temperature controls are maintained for 
maximum temperature of 1 80° F. 

Under Slab. Pipe shall be installed in trench 
with uniform support. Trenches shall be back
filled to a depth of six (6) inches (152 mm) 
with clean earth, sand or other approved mate
rial which shall not contain sharp rocks, boul
ders, cinder fill or other materials which 
would damage or break the piping. Pipe shall 
be stubbed up and all ends shall be capped. 
The system shall be filled with water and all 
air shall be bled off. The system shall be pres
sure tested under a water pressure which is 
not less than the working pressure which is 
not less than the working pressure under 
which it is to be used for a minimum of two 
(2) hours. All leaks shall be corrected. Foam 
pipe insulation shall be installed on a) I stub 
ups to prevent damage during concrete pour 
and finishing. 

Identification. A permanent sign with the 
legible words "This building has non-metallic 
interior water piping" shall be fastened on or 
inside the main electric service panel. 

Position of Marking. When installed, piping 
and fittings shall be positioned so that when 
p r act i cal, ide n ti fy i n g mar kin g s s hall be 
readily visible for inspection. 

Testing. Air testing is prohibited. 

Sizing. 

l\1ethod. Piping shall be sized in accordance 
with UPC Section 6] 0.0. When Appendix 
is applicable, use Chart 1, 2, or 3 as appro
priate. Flow velocities shall be limited to a 
maximum of 8 feet per second (2.4 m/s). See 
Table 3. [UPC 6] O.OJ 
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Nominal Pipe Size 

Assume Modul us & Stress at 160°F 

Nominal Pipe Size 

4" 
6" 
8" 
10" 

Assume Modulus & Stress at 160°F 

20 

16 
19 
22 
24 
26 
30 

40 

49 
55 

TABLE 1 

CPVC Pipe SDR 11 (ASTM D 2846) 
Calculated Loop (offset) Lengths with.o.T of approx. 80°F 

CPVC Pipe Schedule 80 (ASTM F 441) 
Calculated Loop (offset) Lengths with.o.T of approx. 80°F 

Length of Run in Feet 

60 

61 
67 

I 

I 

Loop Length (£) in inches 

CPVC Pipe SDR 11 (ASTM D 2846) 
Calculated Loop (offset) Lengths with.o.T of approx. 100°F 

80 

- -- ---~------------- -----.------------~---~ -_."-----

Nominal Pipe Size 

I" 
11/4" 
1112" 
r 

Assume Modulus & Stress at 160°F 

£ = -V3ED(~L)/2S 
Where £ = loop length in inches 

E = modulus of elasticity at maximum temperature, psi 
o = outside diameter of pipe, inches 
~L = change in length due to change in temperature, inches 
S = working stress at maximum temperature, psi 

Nominal Pipe Size 

4" 
6" 
8" 
10" 

40 

CPVC Pipe Schedule 80 (ASTM F 441) 
Calculated Loop (offset) Lengths with.o.T of approx. 100°F 

Length of Run in Feet 

60 

Loop Length 

Assume Modulus & Stress at 160°F 

490 

100 

49 

100 

78 
86 

100 

41 
48 
55 

6(j 
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Where 

Example: Pipe Size - 1/2 inch (12.7 mm) Length of Run - 60 feet (18288 mm): (38") (965 mm) (from table). 

Ll5 Ll4 60' (18288 mm) Run 
t\ 

/1 
Support / 
Guides 

" y 

Loop 

-

2L15 
(15 1/4" ) 

m) (387 m 
,.., 

£ loop length in inches 

Offset 

Ll2 
(19") 

(483 mm) 

E = modulus of elasticity at maximum temperature, psi 

o outside diameter of pipe, inches 

6L change in length due to change in temperature, inches 

S = working stress at maximum temperature, psi 

THERMAL EXPANSION (inches) 

LENGTH OF 
AT 80°F RUN (feet) 

20 0.73 

40 1.46 

60 2.19 

80 2.92 

100 

£ = [ 3ED (6 L) / 2 S ] 

6L LPXCX6T 

6L change in length of pipe in inches 

length of pipe in inches 

AT 100°F 

0.91 

1.82 

2.74 

3.65 

4.56 

Change in 
Direction 

C = coefficient ofthemlal expansion for CPVC, 3.8 X 10-5 inlin/oF 
Ll T change in temperature in OF 

L 
(38") 

(965 rnm) 

2013 CALIFORNIA PLUMBING CODE 

IS 20 

491 



1520 

TEMPERATURE RANGE OF 
PIPE AND FITTINGS DURING 

ASSEMBLY AND CURE 

FO 
6(f-IOO 
40-60 

PIPE 
SIZE 

Ft.' 

22 33 

37 74 

51 

81 

Flush Tank Fixture Units 
Flush Valve Fixture Units 

PIPE 

Umin 

30.3 

49.2 

83.3 ......... _ ........... __ .... +....... . ... . 
140.0 

193.0 

306.0 

Flush Tank Fixture Units 
Flush Valve Fixture Units 

492 

129 

295 

Ft.* 

FU 

I 
9 

19 

33 

74 

129 

I 295 

TABLE 2 

JOINT CURE SCHEDULE 
················~····--·~·······················-·T·----- ..... ~--.---- .........• -------.---.•....•.•..... ---.-~,-.... 

MINIMUM CURE TIME TESTING, hrs (STEP 14) MINIMUM TIME 
MINIMUM JOINT 
SET TIME, hrs 

(STEP 12) 

Sch,40 

FV** 

... j- .....•....... 

PIPE SIZE 

%-1 in. 

TABLE 3 
8 FEET PER SECOND 

PIPE 

GPM 

TABLE 3 (Metric) 
2.4 METERS PER SECOND 

Sch.40 PIPE Sch.80 

FV** FV** 
Umin 

FU ! FU 

- I 22.7 7 I -

I 14.6 15 i 

I 

I 68.1 26 i 

5 121.1 55 5 
I 

50 166.5 104 I 36 

i 
170 I 280.1 I 245 I 124 

GPM 

5 

10 

17 

25 

35 

59 

TUBING 
j 

Umin , 

I 
18.9 I 

37.9 i 

64.3 

94.3 

132.5 J 
223.3 I 

BEFORE PUTTING 
SYSTEM INTO 
SERVICE AT 

80 psi/160°F (71°C), hrs 

66 20 

170 73 

SDR 11 

Ft.· FV** 

FU FU 

6 

13 

24 -
. .•... 

42 8 

66 20 

170 73 
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CHART 1 

Friction Loss in Lbs, per Sq, In, per 100 Ft. Run 

" " 0 0 
~ ~ 
5' 5' 
Q Q 
8:!. 8:!. 
0 0 
::l ::l 
(/) (/) 

-0 -0 
g; g; 
S; S; 
5' 5' 
c c 
ro ro 

Friction Loss in Lbs, per Sq, In, per 100 Ft. Run 
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01 
200 

Sched. 40 IPS 
150 Plas ti c Pipe 

Very Smootl1 
c = 150 

100 

80 
70 
60 
50 

40 

30 

20 

CHART 2 

Friction Loss in Lbs. per Sq. In . per 100 Ft. Run 
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CHART 3 

Friction Loss in Lbs. per Sq. In. per 100 Ft. Run 

o 1 3 4 5 6 7 8 1 4 5 6 7 8 10 20 30 40 50 60 80 100 
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Appendix 

The following formula should be used for Schedule 80 IPS CPVC sizes 2 Jh" through 1 0": 

Head loss formula: HL 0.2083 (l ODIC) I J~52 x 1.852 I d, -4.8655 

Where HL = frictional head loss (feet of water per 100 feet) 

C :::: Hazen-Williams factor (150 for CPVC) 

FR = flow rate (gal/min) 

= inside diameter of pipe (inches) 

Note: head loss in feet of water per 100 feet can be multiplied 0.4335 to obtain pressure drop in psi 

Velocity formula: VW 0.4085 FR I d]2 

Where VW velocity of water (feet per second) 

ADOPTED: 1982 
REVISED: 1984,1985,1989,1990,1991,1992,1993,1995, 1996, 1997,2000,2003,2005,2006,2010 
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1.0 Scope. 

INSTALLATION 

WELDED COPPER AND 

This standard shall govern the installation of 
welded copper and copper alloy water tube in 
potable hot and cold water 
systems.Installation, material, and inspection 
shall comply with the current edition of the 
Uniform Plumbing Code [UPC]TM published 
by the International Association of Plumbing 
and Mechanical Officials and this standard. 

Note: The following sections of the Uniform Plumbing 
Code apply to welded copper and copper alloy water tube. 

103.5.6 

301.1 

309.0 

310.0 

312.0 

313.0 

316.0 

Chapter 6 

604.0 

604.1 

604.2 

604.3 

604.4 

604.7 

605.3 

605.3.2 

605.3.4 

605.17 

605.17.1 

608.5 

609.0 

610.0 

705.10.3 

811.0 

903.2 

Testing of 

Minimum Standards 

Workmanship 

Prohibited Fittings and Practices 

Protection of Piping, Materials, 
and Structures 

Hangers and Supports 

Increasers and Reducers 

Watcr Supply and Distribution 

Materials 

Tube, and Fittings 

Copper Tube 

Hard-Drawn Copper Tubing 

Flexible Copper Connectors 

Previously Used Piping and 
Tubing 

Copper Pipe, Tubing, and Joints 

Flared Joints 

Soldered Joints 

Joints Between Various Materials 

Copper Pipe or Tubing to 
Threaded Pipe Joints 

Drains 

J nstallation, 
Location 

Unions, and 

Size of Potable Water 

Ground Joint, Flared, or Ferrule 
Connections 

Chemical Wastes 

Use of Copper Tubing 
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TUBE 

21-2006 

Table 1401.1 

ANSI B 16.18 

Referenced Standards 

Cast Copper Alloy Solder Joint Pressure 
Fittings 

ANSI B 16.22 Wrought Copper and Copper Alloy 
Solder Joint Pressure Fittings 

ASTM B 447 Welded Copper Tube 

Appendix A 

2.0 

2.1 

2.1.1 

2.2 

2.2.1 

2.2.1.1 

2.2.1.2 

Chart A 4.1 Friction Loss 

Product Requirements. 

Minimum Standards. 

Materials. Materials shall comply with the 
appropriate standard in Table 140 L 1 of the 
Upe. 

Note: The nominal or standard size of copper 
and copper alloy welded water tube is 
0.125 inch (3.8 111m) or 1/'5 inch (3.8 mm) 
smaller than the actual outside diameter 
dimension of the tube. For example, 3 inch 
(76 mm) nominal size copper plumbing, tube 
measures 31/~ inch (79.2 mm) 0.0., 1/2 inch 
(12.7 mm) nominal size copper plumbing tube 
mcasures % inch (15.9 mm) O.D., etc. 

Use of Copper Tubing. 

Markings. Markings shall be visible for 
inspection. 

Water tube shall bear the following incised 
marked at not over 18 inch mm) inter
vals: 

(a) Manufacturer's name or trademark; 

(b) Tube type; and 

( c) Country of origin. 

A 11 hard drawn tube shall be i denti fied 
throughout its entire length by a colored 

not less than 3/16 inch in height, 
including repeated at intervals not 
greater than 3 feet (914 mm). The legend shall 
include the type of tube, welded, ASTM spec
ification, name or trademark of the manufac
turer or both, and the country of origin. [UPC 
604.3] 

(a) Tube listed by IAPMO that is covered by 
this standard shall be labeJed with the 
designated IAPMO certification mark to 
show compliance with this standard. 
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2.3 

2.3.1 

2.3.2 

2.3.3 

498 

Joints. 

General Information. Copper tube and fit
tings maybe joined in a number of ways, 
depending on the purpose of the 
Soldering and brazing with capillary 
are the methods used most. 

The American Welding Society defines sol
dering as a joining process which takes place 
below 840°F and brazing as a similar 
process which occurs above 840°F (449°C) 
but below the melting point of the base 
metals. In actual practice for copper systems, 
most solderi ng is done at temperatures 
ranging from about 350°F to 550°F (177° to 

while most brazing is done at temper
atures ranging from 1100° F to lSOO°F 

to 816°C). The choice between solder
or brazing will generally depend on oper

conditions. Solder joints are generally 
used where the service temperature does not 
exceed 205°F (96°C), while brazed joints can 
be used where greater strength is required, or 
where system temperatures are as high as 
400°F 605.3J 

Fittings for Brazed, and Flared 
Joints. Fittings are available in all standard 
tube sizes and in a wide variety of types to 
cover needs for plumbing. They can be either 
soldered or brazed, although brazing cast fit-

requires care. Wrought copper pressure 
fittings are also available over a wide range of 
sizes and types. These, too, can be joined by 
either soldering or brazing, and wrought fIt
tings are preferred where brazing is the 
joi n i ng method. Otherwise, the choice 
between cast and wrought fittings is largely a 
matter of the user's preference. Flared-tube 
fittings provide metal-to-metal contact similar 
to ground joint unions; both can be easily 
taken apart and reassembled. They are espe
cially useful where residual water cannot be 
removed from the tube and soldering is diffi
cult. Flared joints may be required where a 
fire hazard ex ists and the use of a torch to 
make soldered or brazed joints is not allowed. 

Solders. 

Note: Users of the Uniform Plumbing Codes 
are reminded that provisions of the Federal 
Clean Drinking Act of 1986, which all must 
obey, forbid the use of solde~' which contains 
in excess of 0.2% of lead, by weight in 
potable water systems. The provisions of the 
act are incorporated in all ordinances, statutes, 
state and municipal regulations by reference 
and by operation of law. 

T~e selection of a solder depends on the oper
atlllg pressure and temperature of the line. 

2.3.4 

Consideration should also be given to the 
s~resses on the joint caused by thermal expan
sIon and contraction. However, stresses due to 
temperature changes should not be significant 
in two commonly encountered cases: when 
tube lengths are short, or when expansion 
loops are used in tube runs. 

Solder is generally used in wire form, but 
paste-type solders are also available. These 
are finely granulated solders in suspension in 
a paste flux. When using paste-type solders, 
observe these four rules: 

1. Wire solder must be applied in addition 
to the paste to fill the voids and assist in 
displacing the flux, otherwise the sur
faces may be well "tinned" and yet there 
may not be a good joint with a continu
ous bond. 

2. The paste mixture must be thoroughly 
stirred if it has been standing in the can 
for more than a very short time, as the 
solder has a tendency to settle rapidly to 
the bottom. 

3. The flux cannot be depended on to clean 
the tube. Cleaning should be done manu
ally as is recommended for any other flux 
and solder. 

4. Remove any excess flux. 

Solders are available containing small 
amounts of silver or other additives to impart 
special properties. Such solders may require 
special fluxes. The manufacturer's recom
mendations should be consulted regarding 
proper procedures and fluxes for such solders 
and about the properties. 

Soldering Flux. The functions of the solder
ing flux are to remove residual traces of 
oxides, to promote wetting, and to protect the 
surfaces to be soldered from oxidation durina 
heating. The flux should be applied to clea~ 
surfaces and only enough should be used to 
lightly coat the areas to be joined. 

An oxide fIlm may reform quickly 011 copper 
after it has been cleaned. Therefore, the flux 
should be applied as soon as possible after 

CAUTION 
Careless workmanship, especially durin a flux 
applications, can result in corrosion ;f the 
tube long after the system has been installed. 
If excessive flux is the residue inside the 
tube can cause corrosion. In an extreme case 
s.uch residual flux can actually lead to perfora~ 
tlOn through the tube wall causing leakage. To 
guard against this danger, .it is important (1) to 
choose a flux that is not too corrosive, and (2) 
to use only the minimum amount actually 
needed to make the joint. 
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2.3.5 Solder Joints. Soldering and brazing both 
involve basic steps, which must be executed 
with care and craftsmanship. The steps are: 

(1) Measuring 

(2) Cutting 

(3) Reaming 

(4) Cleaning 

(5) Fluxing 

(6) Assembly and support 

(7) Heating 

(8) Applying the filler metal 

(9) Cooling and cleaning 

Each step contributes to a strong, dependable 
joint. 

2.3.5.1 Measuring. Measuring the length of each 
tube segment must be accurate. Inaccuracy 
can compromise joint quality. If the tube is 
too short it will not reach all the way into the 
socket of the fitting and a proper joint cannot 
be made. If the tube segment is too long, there 
is danger of cocking the tube in the fitting and 
putting strain on the system which could 
affect service life. 

2.3.5.2 Cutting. Once the tube is measured it can be 
cut. Cutting can be accomplished in a number 
of different ways to produce a satisfactory 
square end. The tube can be cut with a disc-
type tube cutter, a hacksaw, an abrasive 
wheel, or with a stationary or portable 
bandsaw. Care must be taken that the tube is 
not deformed while being cut. Regardless of 
method, the cut must be square with the run of 
the tube so that the tube will seat properly in 
the fitting socket. 

2.3.5.3 Reaming. All pipe and tube shall be reamed 
to the full J.D. of the pipe and tube. 

Tools used to ream tube ends include the 
reaming blade on the tube cutter, half-round 
or round files, a pocket knife, and a suitable 
debuning tool. With annealed tube, care must 
be taken not to deform the tube end by apply-
ing too much pressure. Both the inside and the 
outside of the tube may require removal of the 
burr. 

2.3.5.4 Cleaning. The removal of oxides and surface 
soil is crucial if filler metal is to flow properly 
into the joint. Unremoved oxide, surface soil, 
and oil can interfere with the strength of the 
joint and cause failure. 

Mechanical cleaning is a simple operation. 
The end of the tube should be abraded lightly 
using sand cloth or nylon abrasive pads for a 
distance only slightly more than the depth of 
the fitting socket. The socket of the fitting 
should also be cleaned using sand cloth, abra-
sive pads, or a properly sized fitting brush. 
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Copper is a relatively soft metal. If too much 
material is removed, a loose fit will result and 
interfere with satisfactory capillary action in 
making the joint. The capillary space between 
the tube and fitting is approximately 0.004 
inch (0.1 mm). Solder or brazing filler metal 
can fill this gap by capillary action. This 
spacing is critical for the filler metal to flow 
into the gap and form a strong joint. 

Surfaces, once cleaned, should not be touched 
with bare hands or oily gloves. Skin oils, 
lubricating oils, and grease impair solder now 
and wetting. 

F]uxing. Stir the flux before use. A good flux 
will dissolve and remove traces of oxide from 
the cleaned surfaces to be joined, protect the 
cleaned surfaces from reoxidation during 
heating and promote wetting of the surfaces 
by the solder. A thin, even coating of flux 
should be applied with a brush to both tube 
and fitting. Do not apply with fingers. 
Chemicals in the fl ux can be h armfu 1 if 
carried to the eyes or open cuts. 

Assembly and Support. After both tube and 
fitting surfaces are properly fluxed, they 
should be assembled, making SLlre the tube 
seats against the base of the fitting socket. A 
slight twisting motion ensures even distribu
tion by the flux. Remove excess flux. Care 
must be taken to assure that the tube and fit
tings are properly supported with a uniform 
capillary space around the entire circumfer
ence of the joint. Uniformity of capillary 
space will ensure good filler metal penetration 
if the guidelines of successful joint making 
are followed. Excessive joint clearance can 
cause the filler metal to crack under stress or 
vibration. 

The joint is now ready for soldering. Joints 
prepared and ready for soldering should be 
completed the same day and not left: unfin
ished overnight. 

Heating. Because an open flame may be used 
for soldering, and because flammable gases 
are used, safety precautions must be observed. 
The heat is generally applied Llsing an air/fuel 
torch. Such torches use acetylene or an LP 
gas. Electric resistance tools can also be used. 

Heating should begin with the flame perpen
dicular to the tube. The copper tube conducts 
the initial heat into the fitting socket for even 
distribution of heat inside and out. The extent 
of this preheating depends upon the size of the 
joint. Experience will indicate the amount of 
time needed. The flame should now be moved 
onto the fitting. Then move the flame from the 
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2.3.5.8 

2.3.5.9 

2.3.6 

2.3.6.1 

500 

fitting socket back onto the tube a distance 
equal to the depth of the fitting socket. Touch 
the solder to the joint. If the solder does not 
melt, remove it and continue the heating 
process. Be careful not to overheat or to direct 
the tlame into the fitting cup. This could cause 
the tl ux to burn and destroy its effectiveness. 
\Vhen the melting temperature of the solder 
has been reached, heat may be applied to the 
base of the cup to aid capillary action in 
drawing the solder into the cup. 

Applying the Filler Metal. For tube in a hor
izontal position, start applying the solder 
slightly off-center at the bottom of the joint. 
Proceed across the bottom of the fitting and 
up to the top center position. Return to the 
point of overlap the starting point, 
and then proceed up the incompleted side to 
the top, the solder. 

For joints in the vertical position, a similar 
sequence of overlappi ng passes should be 
made, starting wherever is convenient. .M.olten 
solder will be drawn into the joint by capillary 
action regardless of whether the solder is 
being fed upward, downward, or horizontally. 

Cooling and Cleaning. After the joint has 
been completed, natural cooling is best. Shock 

with water may cause unnecessary 
stress on the joint and result in eventual 
failure. When cool, clean off any remaining 
tlux with a wet rag. 

Brazed Joints. is the second most 
commonly used method for joining copper 
tube. Making brazed joints is similar to 
making soldered joints with respect to mea
suring, cutting, reaming, assembly 
and support. And as in soldering, the brazing 
filler metal is melted by the heat of the tube 
and fitting and drawn into the joint by capil
lary action. [UPC 605.3.lJ 

The major differences between soldering and 
brazing are the: 

.. Type offlux used, 

.. Composition of filler metal, and 

.. Amount of heat required to melt the filler 
metal. 

Brazing Flux. The fluxes used for brazing 
copper joints are different in composition 
from soldering tluxes. The two types cannot 
be used interchangeably. fluxes are 
water based, whereas most soldering fluxes 
are petroleum based. Similar to soldering 
fluxes, brazing fluxes dissolve and remove 
residual oxide from the metal surface, protect 
the metal from reoxidation during heating and 
promote wetting of the surfaces to be joined 
by the brazing filler metal. 

2.3.6.2 

2.3.6.3 

2.3.6.4 

Fluxes also provide the draftsman with an 
indication of temperature. Application of the 
flux is the same as when soldering. If the 
outside of the fitting and the heat-affected 
area of the tube are covered with flux (in 
addition to the end of the tube and the cup), 
oxidation will be prevented and the appear
ance of the joint will be greatly improved. 

Brazing Filler Metals. There are two general 
types of brazing filler metal used for joining 
copper tube. Classified according to their com
ponents, they are: BCuP (Brazing-Copper
Phosphorous) and BAg (Brazing-Silver). 

BCuP filler metals are preferred for joining 
copper tube and The phosphorous in 
them acts as a and the lower 
percentage of silver makes them relatively 
low cost. When using copper tube, wrought 
copper fittings, and Beup filler metal, 
fluxing is optional. However, when cast fit
tings are brazed, flux must be used. 

Heating. Oxy/fuel torches are generally used 
for brazing because of the higher temperatures 
required. 

Recent innovations in tip design make air/fuel 
torches useful on a wider range of sizes for 

When working at brazing temperatures, safety 
precautions must be followed and care taken 
to both the operator and the materials 

used. 

operation is the same as for sol
dering. First the tube and then the 
tube and fitting. When the filler metal starts to 
melt, apply heat at the base of the fitting 
socket to help draw the filler metal in 
by capillary action. 

Applying Brazing FiUer J\letal. Remember 
to allow the heat of the joint, not the to 
melt the filler metal. The melted fi ller metal 
will be drawn into the joint by capillary 
action. It is very important that the flame be in 
continuous motion. It must not be allowed to 
remain on anyone point long enough to bum 
through the tube or fitting . 

If the filler metal fails to flow, or has the ten
dency to ball-up, it indicates either that there is 
oxide on the surfaces joined or that the 
parts to be joined are not hot enough. If the 
filler metal refuses to enter the joint, the fitting 
cup is not hot enough. If it tends to flow over 
the outside of either part of the joint it indicates 
that pati is overheated. When the joint is com
pleted~ a continuous fillet should be visible 
completely around the joint. 

diameter tube is more difficult to heat to 
the desired temperature. The use of a heating 
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2.3.6.5 

2.3.7 

2.3.7.1 

2.3.7.2 

tip or rosebud may be necessary to maintain the 
proper temperature over the area being brazed. 
Once total heat control is attained, follow the 
same procedures used for smaller tube. 

Cooling and Cleaning. When the brazed 
joint is finished, allow it to cool naturally. 
Flux residues and some oxides formed by 
heating can be removed by washing with hot 
water and brushing with a stainless steel wire 
brush. 

Flared Joints. 

Flared Joints with Impact Tools: 

Step J Cut the tube to the required 
length. 

Step 2 

Step 3 

Step 4 

Step S 

Step 6 

Remove all burrs. This is very 
important to assure metal-to-
metal contact. 

Slip the coupling nut over the 
end of the tube. 

Insert flaring tool into the tube 
end. 

Drive the flaring tool by 
hammer strokes, expanding the 
end of the tube to the desired 
flare. This requires a few moder
ately light strokes. 

Assemble the joint by placing the 
squarely against the nare. 
the coupling nut with the 

fitting threads. Tighten with two 
wrenches, one on the nut and one 
on the fitting. [UPC 60S.3.2] 

.Flared Joints with Screw-Type 
Tools: 

Steps 1-3 

Step 4 

Step S 

Step 6 

Step 7 

Same as for impact flaring pre
viously described. 

Clamp the tube in the flaring 
block so that the end of the tube 
is slightly above the face of the 
block. 

Place the yoke of the flaring too I 
on the block so that the beveled 
end of the compressor cone is 
over the tube end. 

Turn the compressor screw 
down firmly, forming the flare 
between the chamber in the 
flaring block and the beveled 
compressor cone. 

Remove the flaring tool. The 
joint can now be assembled as in 
Step 6 for impact flaring. [UPC 
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2.4 

2.4.1 

3.0 
3.1 

3.2 

Sizing. 

Velocity. 

IS 21 

Note: There are various hydraulic tormulas for 
the flow of water in pipe. \\1ith high velocity 
and attendant turbulent flow, there can be 
excessive noise and piping wear. 

The designer should aim for maximum tlow 
velocities in the range of S to 8 feet per second 
(loS - 2.4 meters per second) to minimize noise 
and erosion problems. For the smallest tube 
sizes, the designer is wise to work at the 
bottom of this range, as a maximum, to guard 
against local high velocities building up due to 
faulty workmanship burrs at tube ends 
whieh are not properly reamed) or unusually 
numerous changes in now direction. 

General Information. 

It is not possible to cover all the variables of a 
plumbing system; however, the following 
infonnation may prove helpful: 

Expansion Loops - Copper tube, like all 
piping materials, expands and contracts with 
temperature changes. Therefore, in a eopper 
tube system subjected to excessive temperature 
changes, the line tends to buckle or bend when 
it expands unless compensation is built into the 
system. Severe stresses on the joints may also 
occur. Such stresses, buckles, or bends are pre
vented by the use of expansion joints or by 
installing offsets, "U" bends, coi I loops, or 
similar arrangements in the tube assembly. 
These specially shaped tube segments take lip 
expansion and contraction without excessive 
stress. The expansion of a length of copper 
tube may be calculated from the formula: 

Temperature Rise x length x 
J 2 (inches per toot) x 

Expansion Coefficient (inch per inch per 
Expansion (inches), or 

Temperature Rise x Length (meter) x 
1000 (mm per meter) x Expansion Coefficient 

(mm per mm per Expansion (111m). 

Calculations for expansion and contraction 
should be based on the average coefficient of 
expansion of copper which is 0.0000094 per 
degree F (1.692 x 10-S per C), between 
70°F and 212°F (21°C and 100°C). For 
example, the expansion of each 100 feet (30.S 
meters) of length of any size tube heated from 
room temperature (70°F) to 170°F (a 100°F 
(SS.6°C) is 1.128 inches (28.7 111m). 
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100°F x 100 feet x 12 inch/foot x 0.0000094 
inch/inch/oF = 1.128 inch, or 

55.6°C x 30.48 mm x 1000 mm/m x 1.692 x 
10-5 mm/mmfOC = 28.7 mm 

3.3 Tube Supports See Section 313.0 and 
Table 313.1 ofthe Unifonn Plumbing Code. 

3.4 Bending - Copper tube, properly bent, wi11 
not collapse on the outside of the bend and 
will not buckle on the inside of the bend. 
Tests demonstrate that the bursting strength of 
a bent copper tube can be greater than it was 
before bending. Because copper is readily 
formed, expansion loops and other bends nec
essary in an assembly are quickly and simply 
made if the proper method and equipment are 
used. Simple hand tools employing mandrels, 
dies, forms, and f1lIers, or power-operated 
bending machines, are used. 

3.4.1 Both annealed tube and bending-temper tube 
can be bent with hand benders. The proper size 
bender for each size tube must be used. Usually 
the size of the tool corresponds to the nominal 
outside diameter of the tube, not the standard 
tube size. For a guide to the typical bend radii, 
see the following bending guide for copper 
tube. 

ADOPTED: 1980 

REVISED: 1989,2003,2006 

BENDING GUIDE FOR COPPER TUBE 

MINIMUM BEND RADIUS 
TEMPER 

In. (mm) 

Annealed ~'4 (19.1) 

Annealed II. /2 (38) 

(76) 

Drawn (45) 

Annealed 

K,L,M Drawn 

K, L Annealed 

K 

3/4 L 

K Drawn 

K,L 

K,L Annealed 

K.L Annealed 9 (229) 

TYPE OF BENDING EQUIPMENT 

or gear type 

by hand* 

or gear type 

by hand* 

When bending by hand. without the use of bending equipment, a circular wooden disc is used. The radius of the disc should be about to 1/2 inch (6.4 to 
12.7 m111) Jess than the minimum bend radius shO\vn. 

502 2013 CALIFORNIA PLUMBING CODE 



INSTALLATION STANDARD 
FOR TRENCHlESS INSERTION 

POLYETHYLENE (PE) PIPE FOR 

IAPMO IS 26 .. 2006 

1.0 

1.1 
Scope. 

This standard shall govern the Trenchless 
Installation of Polyethylene (PE) pipe for use 
in sanitary and storm sewers. The installed 
pipc shall comply with the requirements of 
the Uniform Plumbing Code (UPC)TM pub
I ished by the International Association of 
Plumbing and Mechanical Officials (IAPMO) 
as to and connections to existing pipe 
and shall also comply with this standard. 

Note: The following sections of the Uniform Plumbing 
Code apply. 

103.5.6 Testing of Systems 

103.5.7.2 Responsi bility 

103.5.8 Other Inspections 

103.5.8.1 Defective Systems 

103.6.1 Other Connections 

218.0 Definition of PE 

301.1 Minimum Standards 

309.0 Workmanship 

312.0 Protection of Piping, Materials, 
and Structures 

314.0 Excavation, and 
Backfill 

Chapter 7 Sanitary Drainage 

701.2 Drainage Fittings 

705.11.3 Plastic Pipe to Other Materials 

Abbreviations. 

ASTM 

IAPMO 

UPC 

2.0 

2.1 

2.1.1 

American Society for Testing Materials 

International Association of Plumbing and 
Mechanical Officials 

Uniform Plumbing Code 

Product Requirements. 

~finimum Standards. 

Materials. 

Materials shall comply with the following: 
The polyethylene pipe used is covered by the 
ASTM standards listed later in this standard. 
[UPC 301.1] 
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Materials. 

HDPE Extra High Molecular Weight 3408 
SDR 17 Pipe Socket-Type PE Fittings for 
Outside Diameter-Controlled Polyethylene 
Pipe 

Note: The HDPE 3408 SDR 17 pipe llscd in this proccss 
was selected because of its ability to retain its circular 
shape even when bent on a 4-foot radius during and after 
installation. 

2.1.2 Table 1401.1 Standards. 

ASTM D 2239 

ASTM 0 2447 

ASTMD 2657 

ASTMD 2683 

ASTM 03261 

ASTM F 714 

ASTMF 894 

IAPMO PS 25 

2.2 Protection of Pipe. 

2.2.1 Storage and Handling. Pipe shall be stored 
in a way to protect it from mechanical damage 
(slitting, puncturing, etc.). It shall be stored 

2.3 

2.3.1 

2.3.2 

2.3.4 

2.3.5 

under cover to it clean and avoid long 
term exposure to Exposure to sun-
light during normal construction periods is not 
hannful. 

Types of Joints. PE joints shall be made as 
follows: 

Molded Rubber Coupling Joints. Molded 
rubber eoupling joints shall be installed in 
accordance with Appendix J of the UPC and 
with Section 705.0. 

Shielded Coupling Joints. Shielded coupling 
ioints shall be installed in accordance with 
-Appendix I of the U PC and with Section 
705.4.2. 

HubJess Cast Iron Pipe Joints. Hubless cast 
iron pipe joints shall be installed in accor
dance with Appendix I of the UPC and with 
Section 705.4.2. 

Heat Fusion Joints. Heat fusion joints shall 
be made according to the manufacturer's pro
cedure, installation instructions, and either 
ASTM D 2659 or ASTM D 3261. 
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2.4 Trcnchless Installation of sewers will be as 
follows: 

I. Preliminary Steps. 

Inspect the inside of the sewer line using a 
television camera and video tape recorder to 
ascertain the line condition. Mark the details 
revealed by the video inspection including: 

I. The ground surface to show the location 
of the lateral tie of the city wye. 

2. The line location with an arrow in the 
street pointing back at the lateral. 

3. The property denoting the lateral location. 

4. The locations of the proposed excava-
tions. 

Obtain uti I ity line identification service 
contact information and all applicable pennits. 

II. Excavation. 

In addition to the above markings, the local 
utility companies will mark utilities. 
Considerations are soil clearance from 
obstacles, utilities, and structures; location of 
bends; and water service locations. 
Excavations and shoring shall be in accor
dance with jurisdictional safety requirements. 

IU. Set 

Fuse the proper length of polyethylene pipe in 
accordance with ASTM D 2657 and fuse the 
end to a small that is attached to the 
pu II ing head. A rod pusher cable is pushed 
through the damaged host pipe and attached to 
the pulling cable, which is then drawn through 
the pipe. The clevis end of the cable is 
attached to the pulling head. The pulling 
equipment is then set up according to the man
ufacturers instnlctions. 

IV. 

Pull the pulling head through. Once the pull is 
done, complete the connection to the existing 
piping. 

2.5 Cleanouts. Cleanouts shall be installed in 
accordance with UPC Section 707.0. 

2.6 Inspections. The completed piping shall be 
internally inspected by television camera 
unless waived by the Administrative 
Authority. [U PC 103.5J 

2.7 Testing. Completed piping shall be subjected 
to testing in accordance with Section 712.0 or 
723.0 of the UPC. 

ADOPTED: 1999 

REVISED: 2002, 2003, 2006 
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INSTALLATION 
CONTROL SYSTEMS FOR 

1.0 Scope. 
1.1 This standard shall govern the installation of 

Odor Control Systems for Water Closets. 
Installation, material and inspection shall 
comply with the requirements of the Uniform 
Plumbing Code (UPC)TM published by the 
International Association of Plumbing and 
Mechanical Officials (lAPMO) and this stan
dard. 

Note: The Building Official shall be consulted about pene
tration of fire separations: height and area or other limita
tions. 

Note: The following sections of the Uniform Plumbing 
Code apply to Odor Control Systems for Water Closets. 

103.5 

Chapter 2 

301.1 

309.0 

310.0 

310.5 

310.8 

312.0 

313.0 

316.0 

Chapter 7 

701.0 

70l.2 

705.0 

903.0 

1.1 01.3 

Inspections 

Definitions 

Minimum Standards 

Workmanship 

Prohibited Fittings and Practices 

Obstruction of Flow 

Screwed Fittings 

Protection of Piping, Materials, 
and Structures 

Hangers and Supports 

Increasers and Reducers 

Sanitary Drainage 

Materials (drainage) 

Drainage Fittings 

Joints and Connections 

Materials (venting) 

Material Uses 

Table 1401.1 Referenced Standards 

ASME B 16.23 Cast Bronze Solder-Joint Drainage 
Fittings - DWV 

ASME B 16.29 Wrought Copper and Copper Alloy 

ASTMA 74 

ASTM A 888 

Solder-Joint Drainage 

Cast Iron Soil Pipe and 

Specification for Hubless Cast Iron Soil 
Pipe and Fittings for Sanitary and Storm 
Drain, Waste, and Vent Piping Applications 
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3 

ASTM B 42 Specification for Seamless Copper Pipe, 
Standard Sizes 

ASTM B 302 Specification for Threadless Copper Pipe, 
Standard Sizes 

ASTM B 306 Specification for Copper Drainage Tube 
(DWV) 

ASTM B 828 Standard Practice for Making Capillary 
Joints by Soldering of Copper and 
Copper Alloy Tube and Fittings 

ASTM D 2564 Solvent Cements for Poly (Vinyl 
Chloride) (PVC) Plastic Systems 

ASTM D 2661 Acrylonitrile-Butad iene-Styrcne (ABS) 
Sch. 40 Plastic Drain, Waste and Vent 
Pipe and Fittings 

ASTM D 2665 Poly (Vinyl Ch loride) (PVC) Plastic 
Drain, Waste, and Vent Pipe and Fittings 

ASTM D 3311 Drain, Waste, and Vent (DWV) Plastic 
Fitting Patterns (note: although refer
enced in this standard, some of the fit

shown in the standard are not 
acceptable under the Uniform Plumbing 
Code.) 

ASTM F 402 Safe Handling of Solvent Cement, 
Primers, and Cleaners Used for Joining 
Thermoplastic Pipe and Fittings 

ASTM F 628 Acrylonitrile-Butadiene-Styrene (ABS) 
Sch. 40 Plastic Drain, Waste and Vent 
Pipe with a Cellular Core 

ASTM F 656 Primers for Use in Solvent Cement Joints 
of Poly (Vinyl Chloride) (PVC) Plastic 
Pipe and Fittings 

ASTM F 891 Coextruded Poly (Vinyl Chloride) (PVC) 
Plastic Pipe with a Cellular Core 

CISPI301 

IAPMO IS 3 

lAPMO IS 5 

IAPMO IS 6 

IAPMO IS 9 

UL 1004 

Hubless Cast iron Soil Pipe and Fittings 
for Sanitary and Storm Drain, Waste and 
Vent Applications 

Copper Plumbing Tube, Pipe and Fittings 

ABS Building Drain, Waste and Vent 
Pipe and 

Hubless Cast Iron Sanitary and Rainwater 
Systems 

PVC Building Drain, Waste and Vent 
Pipe and Fittings 

Electric Motors 
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2.0 

2.1 

2.1.1 

2.1.2 

2.2 

2.2.1 

2.2.2 

2.2.3 

2.3 

Product Requirements. 

Minimum Standards. 

Materials. All materials shall comply with 
the appropriate standards in Table 1401.1 of 
the UPC. 

All pipe and fittings shall be made from 
approved DWV materials and shall be 
installed in accordance with the requirements 
of Chapter 7 of the Uniform Plumbing Code 
entitled, Sanitary Drainage. In addition, all 
pipe and fittings shall be installed in accor
dance with the applicable JAPMO Installation 
Standard. [UPC 701.0] 

Odor Control. System Components. 

Inlet Connection The inlet for DWV odor 
control systems shall be connected at the tail
piece of the flushometer operated water closet 
using a listed tee. The tee shall immediately 
transition to the odor control riser using 
approved DWV pipe and fittings. 

Riser The odor control riser shall be made 
from listed DWV pipe no smaller than 
inch diameter. This minimum riser size was 
selected to adequately handle the required 
minimum odor control air flow rate. The riser 
height shall be a minimum of 6 feet as mea
sured from the connection at the sanitary tee 
to the overhead connection at the odor control 
manifold. The minimum riser height was 
selected to adequately handle the maximum 
possible water rise generated during the 
tlushometer flushing cycle. 

Manifold The odor control manifold, 
including all horizontal piping within the odor 
control shall be y~" per foot horizon
tally sloped back to the last riser. The mani
fold shall be made from approved D\VV 
material no smaller than the pipe size as deter
mined by Table 1 of this Installation 
Standard. No traps are permitted within the 
odor control piping system. 

Note: The attached 1 and 2 illustrate 
the basic configuration to be used for the 
design of any Odor Control installed 
in accordance with this Installation Standard. 

System Sizing. 

2.3.1 Minimum I.nlet Flow Rate The odor 
control system shall provide a minimum 
average air flow rate of 5 cfm at each inlet 
connection 

2.3.2 

506 

Minimum Inlet Draft - The odor control 
system shall provide a minimum average draft 
of 1/4 inch we (water column) as measured 
inside the inlet connection (tee), or a 
minimum of 0.1 0 inch of WC at the small per
forations in the top rim of the water closet 
bowL 

204 Exhaust Fan. 

204.1 The exhaust fan shall be listed for installation 
in outdoor and wet locations and in condi
tioned air streams up to 140

0 F and shall 
comply with the applicable requirements of 
UL 1004. 

2.4.2 The odor control system exhaust fan shall be 
installed in accordance with local building 
and electrical code requirements and shall 
comply with drainage termination 
requirements of the Uniform Plumbing Code. 

2.5 System Testing. 

2.5.1 Measure the suction pressure at any perfora
tion of the water closet rim. The minimum 

should be 0.10 inch of water column. 

Note: For conditions other than those covered 
in Table 1 the exhaust manifold and the main 
exhaust riser to the odor control system 
exhaust fan shall be sized to maintain an 
average air velocity of 300 ±50 feet per 
minute. 

ADOPTED: 2001 

REVISED: 2003 
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Pipe Dia meter (inch) 

Maximu m No. of Water Closets 

2013 CALIFORNIA PLUMBING CODE 

TABLE 1 
MAXIMUM ALLOWABLE NUMBER OF WATER CLOSETS 

CONNECTED TO AN EXHAUST MANIFOLD 

3 

2 3 

WATER SUPPLY 

FIGURE 1 

4 

6 

ODOR CONTROL SYSTEM 
EXHAUST HEADER @ 6'-0· MIN. 
ABOVE POINT "A". SIZE AS 
PER TABLE I. 

PLUMBING CHASE 

2-1/2" RISER (MIN.) 

OINT "A" (REF.) 

.--.--. .. nASTE CARRIER 

IS 27 

8 

22 
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UP TO EXH. FAN 

FIGURE 2 
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INSTALLATION STANDARD 

1.0 
1.1 

Scope. 

FOR COMPOSITE 

WATER 

This standard shall govern the installation of 
composite piping in potable hot and cold water 
distribution systems within and under build
ings and shall apply only to PEX-AL-PEX and 
PE-AL-PE piping meeting the requirements of 
ASTM F 1281 and ASTM F 1282 and fittings 
meeting the requirements of ASTM F 1974. 
Installation, materials, and inspection should 
comply with the current edition of the 
Uniform Plumbing Code published by the 
International Association of Plumbing and 
Mechanical Officials, and shall also comply 
with this standard and manufacturer's installa
tion recommendations. 

Note: The following sections of the Uniform Plumbing 
Code shall apply to composite PEX-AL-PEX and PE-AL
PE tubing. 

309.0 Workmanship 

312.0 Protection of Piping, Materials, 
and Stmctures 

Chapter 6 Water Supply and Distribution 

605.0 Joints and Connections 

605.17.2 

Chapter 2* 

ASTM 

fAPMO 

Plastic Pipe to Other Materials 

Definitions. 

American Society for Testing 
and Materials 

International Association of 
Plumbing and Mechanical 
Officials 

PEX-AL-PEX Crosslinked Po lyethylenc
Al uminum-Cross linked 
Polyethylene 

PE-AL-PE Polyethylene Aluminum-
Polyethylene 

UPC Uniform Plumbing Code as pub
lished by IAPMO 

* The first three numbers refer to the corresponding section 
of the UPC. 
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2.0 
2.1 

2.1.1 

2.1.2 

2.1.3 

2.2 
2.2.1 

AND 

SYSTEMS 

COLD 

Product Requirements. 

M.ateriaJs and Fittings. 

Materials. Materials shall comply with the 
following requirements: 

Materials 

Crosslinked Polyethylene

Aluminum-Cross] inked 

AST~f 

Standard 

Polyethylene (PEX-AL-PEX) F 128 I 

Polyethylene-Aluminum

Polyethylene (PE-AL-PE) 

Metal Insert Fittings for 

PEX-AL-PEX and PE-AL-PE 

composite pipe 

F 1282 

F 1974 

Piping. PEX-AL-PEX composite pipe shall 
comply with ASTM F 1281. PE-AL PE com
posite pipe shall comply with ASTM F 1282. 

Fittings. fittings shall be metal insert type 
and shall comply with ASTM F 1974. Fittings 
are limited to the following types: 

(a) Insert fittings or compression type fit
and 

(b) Special listed fittings of other types. 
Connections to galvanized pipe or fittings 
shall be specifically designed for that 
purpose. 

Note 1: Manufacturers of fittings shall recom
mend assembly procedures. 

l\1arkings. 

Piping. Composite piping shall be legibly 
marked at intervals of not more than 5 ft. (1.5 
m) with at least the following: 

(a) Manufacturer's name or trademark; 

(b) ASTM F 1281 (PEX-AL-PEX) or ASTM 
F 1282 (PE-AL-PE); 

(c) Piping 

(d) Material type - PEX-AL-PEX or PE-AL
PE; 

(e) Pressure ratings for water and the temper
ature for which the temperature rating is 
valid; 
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(f) Mark of an acceptable certification 
agency; and 

(g) Manufacturer's date and material code. 
[UPC 301.1.1] 

The elevated temperature and pressure ratings 

for PEX-AL-PEX and PE-AL-PE in accor
dance with ASTM F 1281 and ASTM F 1282 
are: 

PEX-AL-PEX 200 psi 125 psi 

(orange colored) at 73° at 18OC'F 

PE-AL-PE 
(blue colored) 

2.2.2 

2.2.3 

2.3 

2.3.1 

2.3.2 

2.4 

2.4.1 

2.4.2 

2.4.3 

510 

200 psi 100 psi 

at 73°F at 180°F 

Fittings. Fittings sha11 be marked with at least 
the following: 

(a) Manufacturer's name or trademark or 
other acceptable markings; and 

(b) The mark of an acceptable certit1cation 
agency; and 

(c) If size permits, ASTM F 1974. [UPC 
301.1. I] 

.Position of Markings. When practical, mark
ings shall be visible for inspection. Markings 
shall be visible prior to installation. 

Protection of Piping. 

Abrasion. Piping passing through metallic 
studs, or hollow masonry walls shall be 
protected from abrasion or sharp by 
elastomeric or plastic sleeves, grommets, 
conical shaped punch holes or other approved 
means. 

Puncture. Steel plate protection, minimum 18 
gauge, shall be installed when the tubing is 
within I in. 111m) of the nailing surface. 
[UPC 312.9] 

~xposed Piping. 

General Where exposed tubing may be sub
jected to mechanical damage it must be pro
tected. 

Freezing. In areas where the system mllst be 
drained to protect the system from freezing, 
horizontal lines shall be graded to drain. 

Storage. Piping shall be stored in a way to 
protect the system from mechanical damage 
(slitting, puncturing, etc.). Piping should be 
stored undercover to keep it clean and avoid 
long term exposure to sunl Consult 
piping manufacturer for recommended limits 
for outside 

2.5 
2.5.1 

2.5.2 

2.6 

2.6.1 

2.6.2 

2.6.3 

2.7 

2.8 

2.8.1 

ThermaJ Expansion. 

General. The linear expansion rate for PEX
AL-PEX and PE-AL-PE is 1.56 in. (39.6 mm) 
per 100 ft. (30 m) of tube per 100°F 
change in temperature. No accommodation 
for thermal expansion is required. 

Clearance. Bored holes and sleeves shall 
provide adequate clearance between the 
piping and structure to allow for free longitu
dinal movement. 

Hangers and Supports. 

Vertical Piping. Vertical piping sha11 be sup
ported at every floor. Piping shall have a mid
story guide. 

Horizontal Horizontal piping shall be 
supported according to the following Table 1. 

TABLE 1 
SUPPORT SPACING 

SPACING 

and Anchors. Piping shall not be 
anchored rigidly to a support, but shall be 
secured with hangers or straps that provide for 
a degree of movement and that prevent 
damage to the tubing. Do not use hangers or 
straps with sharp or abrasive edges. Do not 
use hangers that pinch the piping. [UPC 
3\3.0] 

Inspection and Testing. 

A. Inspection. All tubing shall be properly 
seated on to the fitting per the manufaGturer's 
instructions. For crimp fittings, each crimped 
joint shall be checked. Buckled, or 
obviously damaged pipe shall not be used. 
Consult manufacturer's recommendations for 
repair procedures. 

B. Testing. U pan completion of a section or 
of the entire hot and cold water supply system 
it shall be tested and proved tight under a 
water pressure or air test not less than the 
working pressure under which it is to be used. 
The water used for tests shall be obtained 
from a potable source. The system shall with
stand the test without leaking for a period of 
not less than fifteen minutes. 

Joints and Connections. 

Procedure. Piping should be cut with a pipe 
cutter designed specifically for composite 
pipe. Piping shall be cut square, i.e. perpen
dicular to the length. No other cutting 
methods shall be lIsed and care mllst be taken 
to remove any excess material, flashing, or 
burrs. 

2013 CALIFORNIA PLUMBING CODE 



2.8.2 

2.8.3 

2.8.3.1 

2.8.4 

2.9 

2.9.1 

2.10 

2.10.1 

2.10.2 

2.10.3 

2.10.4 

2.10.5 

2.10.6 

2.10.7 

Tools. Fitting manufacturer's recommended 
tool shall be used with the composite insert 
fitting systems. For specific procedures, 
follow the manufacturer's recommendations. 

Transition Joints. 

Fittings. Transitions for composite tubing to 
metal piping or valves shall be made only 
with transition fittings intended for that 
purpose. 

Joints. Joints shall not be allowed in piping 
installed in or under a concrete slab on 
grade unless for repair within a building struc
ture. All repair joints must be properly pro
tected with a heat shrink sleeve. All slab pen
etrations shall be sleeved. 

Pressure ReHef Valves. 

PEX-AL-PEX Piping. PEX-AL-PEX piping 
Llsed for temperature and/or pressure relief 
valve drain lines shall be graded to the outlet 
end and shall be supported at a maximum of 8 
ft. 2 in. (2,489 mm) interval horizontally. 
Vertical piping shall. be supported at every 
floor. Vertical piping shall have a mid-story 
guide. 

J nstaJIation. 

Bends. Piping shall be installed by bending 
the composite pipe by hand to a minimum 
radius of 5 times the nominal pipe diameter. 
External bend supports or sleeves are not 
required as the composite is rigid after 
bending. 

J'J ... , .... "'~.'". Kinked, buckled, "'ULU''--'L1. or other 
obvious damaged pipe shall not be used. 

Finish Nipples. Finish nipples shall be con
nected to drop ear to prevent rotation. 
Finish nipples shall not be PEX. 

Hose Bibs. The piping directly connected to 
any hose bib shall be so anchored tbat the 
load on the hose bib will not strain the com
posite piping. 

Heated Joints. An open flame shall not be 
applied to PEX-AL-PEX or PE-AL-PE piping 
when brazing, soldering, or welding joints. 

Pressure and Temperature. Long 
term working pressures for the PEX-AL-PEX 
shall not exceed a maximum of 125 psi (860 
kPa) and the long term working temperature 
shall not exceed 180°F Long term 
working pressures for the PE-AL-PE shall not 
exceed a maximum of 100 psi (690 kPa) and 
the long term working temperature shall not 
exceed 180°F 

Exposure to Only UV stabilized 
composite piping can be SUbjected to direct 
sunlight after installation and can be installed 
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on the surface of the building. Composite pipe 
contains an ultraviolet (UV) inhibitor to with
stand limited exposure to UV Ii 
Manufacturer's recommends the 
unused portion of a coil back in the product's 
box rather than storing in the sunlight while 
not in use. 

Water Heater Connections. PEX-AL-PEX 
or PE-AL-PE piping shall not be installed 
within the first eighteen inches (18) (457 mm) 
of piping connected to a water heater. [UPC 
604.13] 

\Vater Hammer Arrestors. A composite hot 
water system will withstand repeated pressure 
surges, well in excess of its rated pressure. 
The Uniform Plumbing Code requires a 
means of attenuating water hammer. 
Consequently, water hammer arrestors shall 
be required when solenoid valves or other 
quick closing devices are used in the system. 
In designing for such situations, it is advisable 
to consult the pipe or fittings manufacturer for 
recommended surge pressure limits. Water 
hammer and surge pressure calculations are 
reviewed in Chapter 7, A WW A Manual M
Il. [UPC 609.10] 

Method. Piping shall be sized in accordance 
with upe Section 6lO.0. 

When upe Appendix A is applicable, lise 
Table 2. Add equivalent lengths from Table 3 
when determining developed length. 

Maximum velocities through PEX-AL-PEX 
and PE-AL-PE copper alloy fittings shall be 
limited to eight (8) feet per second (fps) (2.4 
mps) in cold water and fi feet per 
second (fps) (l.52 mps) ill hot water. [Upe 
610.0] 
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% 

TABLE 2 

TABLE 3 
DEVELOPED LENGTH 

2 

2 .5 

2 

2 

8.5 

10.5 
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INSTALLATION STANDARD 

1.0 

1.1 

PE-RT AND COLD 

Scope. 

This Standard shall govern the installation of 
tubing in potable hot and cold water distribu
tion systems within and under buildings and 
shall apply only to Polyethylene of Raised 
Temperature (PE-R T) tubing meeting the 
requirements of ASTM F 2769 and fittings 
meeting the requirements of ASTM F 2159, F 
2735, F 2769, F 2098, F 1807 or ASSE 1061. 
Installation, materials, and inspection should 
comply with the current edition of the 
Uniform Plumbing Code (UPC) published by 
the International Association of Plumbing and 
Mechanical Officials (IAPMO), and shall also 
comply with this standard and manufacturer's 
installation recommendations. 

Note: The following sections of the Uniform Plumbing 
Code shall apply to composite PE-RT water distribution 
systems. 

Chapter 2* 

ASTM 

IAPMO 

PE-RT 

UPC 

2.0 
2.1 

2.1.1 

309.0 

312.0 

Chapter 6 

605.9 

605.17.2 

Definitions. 

American 

Workmanship 

Protection of Piping, Materials, 
and Structures 

Water Supply and Distribution 

PE-RT 

Plastic Pipe to Other Materials 

for Testing and Materials 

lnternational Association of Plumbing and 
Mechanical Officials 

Polyethylene of Raised Temperature 

Uniform Plumbing Code as published by 
IAPMO 

Product Requirements. 

Materials and Fittings. 

1\laterials. Materials shall comply with the 
following requirements: 

Materials 

Polyethylene of Raised 

Temperature (PE-RT) 

ASTM 

Standard 

F 2769 
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2.1.2 

2.1.3 

DISTRIBUTION SYSTEMS 

o 
Insert Fittings for 

PE-RT 

Push-Fit Fittings 

F 2159, 

F 

F1807, 

F 

F 2098 

ASSE 1061 

Tubing. PE-RT tubing shall comply with 
ASTM F 2769. 

Fittings. Fittings shall be metal or plastic 
insert type complying with ASTM F 2159, F 

F 2769, F 2098 or F 1807 or push-fit 
type complying with ASSE 1061. Fittings are 
limited to the following types: 

(a) Insert fittings or compression type 
fittings, or push-tit type fittings, 

(b) Special listed fittings of other types. 

- Connections to galvanized pipe or 
fittings shall be specifically designed for 
that purpose. 

~ ote1: Manufacturers of fittings shall recommend 
assembly procedures. 

2.2 

2.2.1 

Markings. 

Tubing. Tubing shat] bc legibly marked at 
intervals of not more than 5 f1. (1.5 m) with at 
least the following: 

(a) Manufacturer's name or trademark; 

(b) ASTM F 2769 

(c) Nominal tubing size; 

(d) Material type PE-RT; 

(e) Pressure ratings for water and the temper
ature for which the temperature rating is 
valid; 

(f) Mark of an acceptable certification 
agency; 

Manufacturer's date and material code; 

(h) Standard dimension ratio, SDR 9; 

(i) Standard designation(s) of the fitting 
system(s) for which the tubing is recom
mended for use by the tubing manufac
turer. [UPC 301.1.1] 
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1529 

2.2.2 

2.2.3 

2.3 

2.3.1 

2.3.2 

2.4 

2.4.1 

2.4.2 

2.4.3 

2.5 

2.5.1 

514 

PE-RT 

The elevated temperature and pressure ratings 
for PE-RT in accordance with ASTM F 2769 
are: 

160 at 73°F 
(I 103 kPa at 23°(') 

J 00 psi at 180°F 

(~90~~_ii!~8pC) 

Fittings. Fittings shall be marked with at least 
the following: 

(a) Manufacturer's name or trademark or 
other acceptable Markings; and 

(b) The mark of an acceptable certification 
agency. 

(c) If size permits, ASTM F 2769, F 2159, F 
2735, F 1807, F 2098 or ASSE 1061 
whichever is applicable. [UPC 301.1.1 J 

Position of Markings. When practical, mark
ings shall be visible for inspection. Markings 
shall be visible prior to installation. 

Protection of Tubing. 

Abrasion. Tubing passing through metallic 
studs, joists, or hollow masonry walls shall be 
protected from abrasion or sharp by 
elastomeric or plastic sleeves, grommets, 
conical shaped punch holes or other approved 
means. 

Puncture. Steel plate protection, minimum 18 
gauge, shall be installed when the tubing is 
within 1" mm) of the nailing surface. 
[UPC 312.9J 

Exposed Tubing. 

General. Where exposed tubing may be 
subjected to mechanical damage it must be 
protected. 

Freezing. In areas where the system must be 
drained to protect the system from freezing, 
horizontal lines shall be graded to drain. 

Storage. Tubing shall be stored in a way to 
protect the system from mechanical damage 
(slitting, puncturing, etc.). Tubing should be 
stored undercover to keep it clean and avoid 
long term exposure to sunlight. Tubing may 
be stored in coils of number size and length 
recommended by the manufacturer. Consult 
tubing manufacturer for recommended limits 
for outside storage. 

Thermal Expansion. 

General. The linear expansion rate for PE-RT 
is approximately 1.1 in. (28 mm) per 100 ft. 
(30 mm) of tube per 10°F (5.6°C) change in 
temperature. When installing long runs of 
tubing, allow '/s to in. (10 to 14 mm) of 
rUll to accommodate thermal expansion. 
Tubing should not be anchored rigidly to 
support but allowed freedom of movement to 
expand and contract. 

2.5.2 

2.6 
2.6.1 

2.6.2 

2.6.3 

2.7 

2.8 

2.8.1 

2.8.2 

2.8.3 

2.8.3.1 

2.8.4 

Clearance. Bored holes and sleeves shall 
provi.de adequate clearance between the 
piping and structure to allow for free longitu
dinal movement. 

Hangers and Supports. 

Vertical Tubing. Vertical tubing shall be 
supported at every floor. Tubing shall have a 
mid-story guide. 

Horizontal Tubing. The maximum recom
mended spacing between horizontal supports 
is 32 in. (800 mm) for all sizes. 

Hangers and Anchors. Tubing shall not be 
anchored rigidly to a support; but shall be 
secured with smooth plastic strap hangers, 
which permit ease of movement during 
expansion/contraction cycles. Do not LIse 
hangers or straps with sharp or abrasive 
edges. Do not use hangers that pinch the 
tubing. [UPC 313.0J 

Inspection and Testing. 

A. Inspection. All tubing shall be properly 
seated on to the fitting per the manufacturer 
instmctions. For crimp fittings, each crimped 
joint shall be checked. Buckled, gouged or 
obviously damaged pipe shall not be used. 
Consult manufacturer recommendations for 
repair procedures. 

B. Testing. Upon completion of a section or 
of the entire hot and cold water supply system 
it shall be tested and proved tight under a 
water pressure or air test not less than the 
working pressure under which it is to be used. 
The water used for tests shall be obtained 
from a potable source. The system shall with
stand the test without leaking for a period of 
not less than fifteen (15) minutes. 

Joints and Connections. 

Procedure. Tubing should be cut with a tube 
cutter designed specifically for tubing. Tubing 
shall be cut square, i.e. perpendicular to the 
length. No other cutting methods shal1 be used 
and care must be taken to remove any excess 
material, flashing, or burrs. 

Tools. Fitting manufacturer's recommended 
tool shall be used with the insert fitting 
systems. For specific procedures, fol1ow the 
manufacturer's recommendations. 

Transition Joints. 

Fittings. Transitions for tubing to metal 
piping or valves shall be made only with tran
sition fittings intended for that purpose. 

Joints. Joints shall not be al10wed in tubing 
installed in or under a concrete slab resting on 
grade unless for repair within a building struc
ture. All repair joints must be properly 
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2.9 

2.9.1 

2.10 

2.10.1 

2.10.2 

2.10.3 

2.10.4 

2.10.5 

2.10.6 

2.10.7 

2.10.8 

2.10.9 

protected with a heat shrink sleeve. All slab 
penetrations shall be sleeved. 

Pressure Relief Valves. 

PE-RT Tubing. PE-RT tubing used for 
temperature and/or pressure relief valve drain 
lines shall be graded to the outlet end and 
shall be supported at a maximum of 32 in. 
(800 mm) interval horizontally. Vertical 
tubing shall be supported at every floor. 
Vertical tubing shall have a mid-story guide. 

Installation. 

Bends. Tubing shall be bent at room tempera
ture hand to a minimum radius of 6 times the 
outside diameter. Outside diameter is equal to 
nominal diameter p I us 1/8 in. (3 mm). 
Nominal precaution is taken to avoid buckling 
or flatting. Fix the tubing by supports on both 
sides of the bend at installation. 

Damage. Kinked, buckled, gouged, or other 
obvious damaged pipe shall not be used. 

Finish Nipples. Finish nipples shall be 
connected to drop ear fittings to prevent rota
tion. Finish nipples shall not be PEX. 

Hose Bibs. The piping directly connected to 
any hose bib shall be so anchored that the 
load on the hose bib will not strain the 
composite piping. 

Heated Joints. An open flame shall not be 
applied to PE-RT tubing when brazing, 
soldering or welding joints. 

\Vorking Pressure and Temperature. Long 
term working pressures for the PE-RT shall 
not exceed a maximum of 100 psi (690 kPa) 
and the long term working temperature shall 
not exceed 180°F (82°C). 

Exposure to Sunlight. Only UV stabilized 
composite piping can be subjected to direct 
sunlight after installation and can be installed 
on the surface of the building. Composite pipe 
contains an ultraviolet (UV) inhibitor to with
stand limited exposure to UV light. Manufac
turer recommends placing the unused portion 
of a coil back in the product's box rather than 
storing in the sunlight while not in use. 

'Vater Heater Connections. Components 
may not be suitable for use with the instanta
neous type (coil or immersion) water heater. 
Components are suitable for use with storage 
type water heaters with connections made in 
an approved manner. 

Water Hammer Arrestors. A composite hot 
water system will withstand repeated pressure 
surges, well in excess of its rated pressure. 
The Uniform Plumbing Code requires a 
means of attenuating water hammer. Conse-

2013 CALIFORNIA PLUMBING CODE 

2.11 
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quently water hammer arrestors shall be 
required when solenoid valves or other quick 
closing devices are used in the system. Tn 
designing for such situations, it is advisable to 
consult the pipe or fittings manufacturer for 
recommended surge pressure limits. Watcr 
hammer and surge pressure calculations are 
reviewed in Chapter 7, AWWA Manual M-
1 1. [UPC 609.10] 

Sizing. 

Method. Tubing shall be sized in accordance 
with UPC Section 61O.0. Maximum velocities 
through PE-RT copper alloy fittings shall be 
limited to eight (8) feet per second (fps) (2.4 
mps) in cold water and five (5) fcet per 
second (fps) (1.52 mps) in hot water. [UPC 
610.0] 
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This standard shall govern the installation of Flexible 
PVC Hose (with solvent cemented in Pools, Hot 
Tubs, Spas and Jetted Bathtubs. 

Installation, material and inspection shall comply with 
the current edition of the Uniform Swimming Pool Code 
and Unif01ID Plumbing Code published by the International 
Association of Plumbing and Mechanical Officials, and 
shall also comply with this Standard. 

Note: The following sections of the Unifonn Swimming 
Pool Code and Uniform Plumbing Code apply to Flexible 
PVC Hose. 

USPC 

UPC 

201.0 

303.0 

304.0 

311.0 

Definitions 
Water Supply and Circulating 
System Pipe and Fitting Mate
rials 

Water Supply and Circulating 
System Pipe Joints and Connec
tions 

Tests and Test Gauges 
Table 1001.1 Referenced Standards 

218.0 

309.0 

312.0 

314.0 

Definition of PVC 
Workmanship 
Protection of Piping, Materials, 
and Structures 
Trenching, Excavation, and 
Backfill 

Table 1401.1 Referenced Standards 

Abbreviations. 

ASTM 
IAPMO 

UPC 
USPC 

1.0 
1.1 

1.2 

American Society for Testing and Materials 
International Association of Plumbing and 
Mechanical Officials 
Uniform Plumbing Code 
Uniform Swimming Pool, [Spa and Hot Tub] 
Code 

l\1inimum Standards. 

Material. Materials shall perform to the 
appropriate standard in Table 1001.1 of the 
Uniform Swimming Pool Code. 
Applicable Standards. For applicable stan
dards, see Table 1001.1 of the Uniform 
Swimming Pool Code. 
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2.0 
2.1 

3.0 

3.1 

3.2 

3.3 

4.0 
4.1 

4.2 

l\tJarkings. 

Hoses, solvent cement and primcr 
used shall be marked with the designated 
IAPMO certification mark to show compli
ance with this standard. 

Protection of Hoses. 

Unprotected hose shall not be stored 
in direct sunlight. The hose shall be stored in 
a way to protect it from mechanical damage 
(slitting, puncturing, etc.). Exposure to 
sunlight during normal construction periods is 
not harmful. PVC solvent cement shall be 
stored in a cool except when actually in 
use at the job The solvent cement manu-
facturer's specific storage recommendations 
shaJ I be followed. 

Thermal Expansion. Hose shall be "snaked" 
in the trench bottom with enough slack, at 
least 6 in. (152.4 mm) per 100 ft. (30.5 m), to 
com pen sate for t herm al ex pan s ion an d 
contraction before stabi I izing hose. S tabi I ize 
hose by bringing it approximately to operating 
temperature before testing and backfilling by 
one of the following methods: 

(a) Backfill with a layer of soil for shading. 

(b) Fill with water at operating temperature. 

(c) Allow to stand overnight. 

Exposed Hose. Hose above grade whcn 
located on the exterior of the building or 
structure shall be protected from mechanical 
damage to the satist~!ction of the Administra
tive Authority. Where exposed to sunlight, the 
hose shall be wrapped with at least 0.040 in. 
(1.0 mm) of tape or other approved method 
acceptable to the Administrative Authority. 

reillcillng~ Cover, and Backfill. 

Trenching and Cover. Trench bottoms shall 
be uniformly graded and shall be of either 
undisturbed soil or shall consist of a layer or 
layers of compacted backfill so that minimum 
settlement will take place. 

Backfill. Selected backfi 1\ shall be used to 
provide firm continuous support and proper 
compaction. Backfill over hose, except that 
joints shall be left exposed. After inspection 
"and pressure test, com pi ete backfi II to a 
minimum of 12 in. (0.3 111) cover. 
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5.0 

5.1 

5.1.1 

Installation. 

Solvent Cement Joints. 

Selection. Solvent cement shall be recom
mended for flexible PVC hose by the manu-
facturer. Follow manufacturer's recommenda
tions for types of solvent cement for flexible 
PVC hose. 

5.1.2 Handling (to maintain effectiveness). Use 
solvent cement in containers no than 1 
quart (1 liter). solvent cement can 
closed and in the shade when not in use. Keep 
applicator submerged in solvent cement 
between application. When solvent cement 
becomes thicker, THROW IT AWAY. 
Solvent cement shall NOT be thinned. 

5.1.3 Size of Applicator. Follow manufacturer's 
recommendations. 

5.1.4 

5.1.5 

5.1.5.1 

5.1.5.2 

Application. Follow manufacturer's recom
mendations. 

General Principles. 

To consistently make good joints, the 
fol lowing should be clearly understood and 
adhered to: 

(a) The joining surfaces must be softened 
(dissolved) and made semi-fluid. 

(b) Sufficient cement must be applied to fill 
the gap betwecn hose and fitting. 

(c) Assembly of hose and fittings must be made 
whi Ie the surfaces arc still wet and fluid. 

(d) Joint strength develops as the cement dries. 
In the tight part of the joints the surfaces 
will tend to fuse together; in the loose part 
the cement will bond to both surfaces. 

(e) When solvent welding flexible PVC hose 
to other than PVC fittings, follow manu
facturer's installation instructions. 

Penetration and dissolving can be achieved by 
the cement itself, by a suitable primer, or by 
the use of both primer and cement. A suitable 
primer will penetrate and dissolve the plastic 
more quickly than cement alone. In cold 
weather more time and additional applications 
are required (see Fig. 1). 

FIGURE 1 
AREAS OF HOSE AND FITTINGS TO BE SOFTENED 

(DISSOLVED) AND PENETRATED 
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5.1.5.3 
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(' 
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More than sufficient cement to fill the loose 
part of the joint must be applied (see Fig. 2). 
Besides filling the gap, adequate cement 
layers will penetrate the surfaces and also 
remain wet until the joint is assembled. 

,,- / 
,'.1 

orr ;' 
II } 
" .' 
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•.... 
t' ii / [.·z z " \. 

FIGURE 2 
CEMENT COATINGS OF SUFFICIENT THICKNESS 

5.1.5.4 If the cement coatings on the hose and fittings 
are wet and fluid when assembly takes place, 
they will tend to flow together and become 
one cement layer. Also, if the cement is wet 
the surfaces beneath them will still be 
and these dissolved surfaces in the tight part 
of the joint will tend to fuse together (see 
3). 

FIGURE 3 
ASSEMBLY OF SURFACES WHILE THEY ARE WET AND SOFT 

5.1.5.5 As the solvent dissipates, the cement layer 
and the dissolved surfaces will harden with a 
corresponding increase in joint strength. A 
good joint will take the required working 
pressure long before the joint is fully dty and 
final strength is obtained. In the tight (fused) 
part of the joint, strength will develop more 
quickly than in the looser (bonded) part of the 
joint. Completed joints should not be 
disturbed until they have cured sufficiently to 
withstand handling. Joint strength develops as 
the cement dries. Information about develop
ment of bond strength of solvent cemented 
joints is available (sec Fig. 4). 
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Bonded Surfaces Fused Surfaces 

FIGURE 4 
BONDED AND FUSED SURFACES OF JOINED HOSES 

5.1.6 Procedure. 

Note: Do not take SHORT CUTS. Most fail
ures are caused by short cuts. DON'T TAKE 
A CHANCE. 

Step I 

Step 2 

Step 3 

Step 4 

Step 5 

Step 6 

Step 7 

Step 8 

Cut hose square with hand saw 
and miter box, mechanical cut
off saw, or tube cutter designed 
for plastic. 

Ream and chamfer hose (to 
eliminate sharp beads and 
all burrs). 

Clean all dirt, moisture, and 
grease from hose and fitting 
socket. Use a clean, dry rag. 

Check dry fit of hose in fitting. 
Hose should enter fitting socket 
from I;, to 314 depth of socket. 

Soften inside socket surface by 
applying an aggressive primer 
which is a true solvent for PVC 
and is recommended by the 
manufacturer. 

Soften mating outside surface of 
hose to depth of socket by 
applying a liberal coat of the 
(aggressive) pri mer. Be sure 
entire surface is softened. 

Again coat inside socket surfacc 
\\lith the (aggressive) primer. 
Then, without delay, apply 
solvent cement liberally to 
outside of hose. Use more than 
enough to fill any gaps. 

Apply a light coat of PVC 
solvent cement to insidc of 
socket using straight outward 
strokes (to keep excess solvent 
out of socket). This is also to 
prevent solvent cement damage 
to hose. For loose fits, apply'-a 
second coat of solvent cement. 
Time is important at this stage. 
(See 5.1.4) 
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5.1.7.1 
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Step 9 

Step 10 

Step 11 

Step 12 

SIS 1 

While both the inside socket 
surface and the outside surf~lCe 
of the hose are SOFT and WET 
with solvent cement, forcefully 
bottom the hose in the socket, 
giving the hose a one-quarter 
turn, if possible. The hose must 
go to the bottom of the socket. 

Hold the joint together until 
tight. 

Wipe excess cement from the 
hose. A properly made joint will 
normally show a bead around its 
entire perimeter. Any gaps may 
indicate insufficient cement or 
the use of I ight bodied cement 
on larger diameters where heavy 
bodied cement should have been 
used. 

Do not disturb joint for the 
following periods: 

30 minutes minimum at 60°F to 
] 000 F ( I 6 °C to 

1 hour minimum at 40°F to 60°F 
(4°C to 16°C) 

2 hours minimum at 20°F to 
40°F to 

4 hours minimum at OaF to 20°F 
(-18°C to 

Handle the newly assembled 
joints carefully d 11 r i n g these 
periods. If gaps (step 1 I) or 
loose fits are encountered in the 
system, double these periods. 

Step 13 The system shall not be pressur
ized until the joints have cured 
(set) at least as long as recom
mended by the man~lfacturer. If 
manufacturer's recommendation 
is not available, the cure times 
as shown in Table I are 
required. 

Installation and Testing. 

Installation. The hose shall be properly 
supported to prevent excessive sagging. 

Testing. 

(a) All pool, spa, and hot tub piping shall be 
inspected and approved before being 
covered or concealed, except as perm itted 
by sections 3.2 and 4.2. It shall be tested 
and proved tight to the satisfaction of the 
Adrninistrative Authority, under a static 
water or air pressure test of not less than 
35 psi (241 kPa) for 15 minutes. 

Exception: All exposed equipment need not 
be tested as required in this section. 
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5.1.8 

5.1.8.1 

5.1.8.2 

(b) All swimming pool, spa, or hot tub instal
lations mllst be completed, filled with 
water, and in operation before final 
inspection. 

Safety Requirements and Precautions'. 

General. Solvents contained in PVC plastic 
hose cements are classified as airborne 
contaminants and flammable and combustible 
liquids. Precautions listed in this section 
should be followed to avoid inj ury to 
personnel and the hazard of fire. 

I CAUTION: Primers are toxic. Don't allow 
them to tOLich skin. Suitable are 
advised. 

Safety Precautions. 

I. Prolonged breathing of solvent vapors 
should be avoided. \Vhen hose and 
fiu are being joined in partially 
enc I osed areas, a venti I ati ng devi ce 
should be used in such a manner to mini
mize the entry of vapors into the 
breathing areas. 

2. Solvent cements should be kept away 
from all sources of ignition, heat, sparks 
and open flame. 

3. Containers for solvent cements should be 
kept ti closed except when the 
cement being used. 

4. A II rags and other materials used for 
mopping up spills should be kept in a 

waste receptacle which should be 
emptied daily. 

5. Most of the solvents used in PVC hose 
cements can be considered eye irritants 
and contact with the eye should be 
avoided for it may cause eye injury. 

Proper eye protection and the use of 
chemical goggles or face shields is advis
able where the possibility of splashing 
exists in handling solvent cements. In 
case of eye contact, flush with plenty of 
water for 15 min. and call. a physician 
immediately_ 

6. Repeated contact with the skin should be 
avoided. Proper gloves impervious to and 
unaffected by the sol vents should be worn 
when frequent contact with the skin is 
likely. Application of the solvents or 
solvent cements with rags and bare hands 
is not recommended. Brushes and other 
suitable applicators can be used effectively 
for applying the solvent cement, thus 
avoiding skin contact. In the event of 
excessive contact, remove contaminated 
clothing and wash skin with soap and 
water. 

ADOPTED: 1989 

REVISED: 2003 

TABLE 1 

SIZES %" to 1 %" 

MINIMUM CURE TiME, IN HOURSA,B 

TEST PRESSURE FOR HOSE 

SIZES 1 %" to 3" 
38.1 mm TO 76.2 mm 

SIZES 3%" to 8" 
88.9 mm TO 203.2 mm 

I 

TEMP. RANGE 
UP TO 180 psi UP TO 180 psi 

Above fBOT(f3'15~ . 
UP TO 180 psi 
(1240.2 kPa) 

ABOVE1SOT031S i 

DURING CURE psi (1240.2 TO 
PERIOD 

(1240.2 kPa) (1240.2 kPa) 
2170~4 kPa) 

psi (1240.2 TO 

..... ~ .. ~ ..... 2, .. 17 ... 0.4 kPa) 

60c F 100°F 
1 hr 6 hr 2 hr 12 hr 

( 16°C 38°C) 
6 hI' 24 hr 

40° 60°F 
2 hI' 12 hr 4 hr 24 hr 

- 16°C) 
12 hr 48 hr 

10°F - 40°F 
8 hr 48 hI' 16 hr 96 hr 

12° 4°C) 
48 hr 8 

A It is important to note that at temperatures colder than 20°F (-6.7°C) on size that exceed 3 in. (76.2 mm), test results indicate that many variables exist in 
the actual cLlre rate or the joint. Tbe daLa expressed in these categories represent only estimated averages. In some cases. cure will be achieved in less 
timc, but i~olalcd (est results indicate that even longer periods of cure may be required. 

B These cure schedules arc based on laboratory test data obtained on Net Fit Joints (NET FIT in a dry fit the pipe bottoms snugly in the Otting socket 
without meeting interference ).fhe relative humidity in test was 50(Yo or less. Higher relative humidity may require longer cLlre periods. 
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INSTALLATION 

FOR - ......... ~"-

1. Purpose and Scope. 

To ensure the proper installation of fittings and pumps to 
maintain no more than the maximum, allowed water reten
tion for each system installed on each different make/model 
of bathtub. This is a field inspection to be done by the 
Administrative Authority, and because of this, there will be 
special, specific points of reference included in the installa
tion instructions to locate jet-suction fitting-pump eleva
tions. 

2. Testing. 

To receive USPC listing, the manufacturer of the kit/or 
assembler of the whirlpool bath appl iance shall provide 
sample tubs/systems to an approved laboratory and 
said tubs shall be tested to ANSI AI12.19.7M. The sample 
tubs shall represent the parameters described below: 

TUB VOLUME1 NO. OF JETS 

Greatest 

Least 

As measured in gallon, to the overflow 

:>. As rated in gallons per minute (GPM) 

3. Instructions. 

Smallest 

A complete set of installation instructions shall be provided 
with each appliance or kit and shall include the following: 

(a) A side view drawing showing location of jets, suction 
fittings, pumps, piping and any other parts of the 
whirlpool system that affect the water retention of the 
entire system. A point or points of reference shall be 
chosen by the manufacturer to enable the Administra
tive Authority to verify these locations after installation 
of the tub. 

(b) Cross reference sha11 be made as to the kit and the tub 
(make and model) for which it is listed. 

(c) A drawing showing the pump mounting and all hard
ware to be used. 

(d) Recommendations for piping SUppOlt. 

4. Labeling Requirements. 

Labels shall be permanently affixed to the appliances to be 
visible from the access door upon final inspection. Labels 
shall contain the following information: 
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BATH APPLIANCES 

(a) Title: Assembled Whirlpool Bathtub Appliances 

(b) Assembler's Company Name 

(c) Date Assembled 

(d) Kit Manufacturer Model Number 

(e) USPC certification mark with registration 

ADOPTED: 1990 

REVISED: 2003 
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CALIFORNIA PLUMBING CODE - MATRIX ADOPTION TABLE 
APPENDIX J - COMBINATION OF INDOOR AND OUTDOOR COMBUSTION AND VENTILATION OPENING DESIGN 

(Matrix Adoption Tables are non-regulatory, intended only as an aid to the user. See Chapter 1 for state agency authority and building application.) 

Adopt Entire Chapter as amended 
i (amended sections listed below) 

Adopt only those sections that are 
I isted below 

2013 CALIFORNIA PLUMBING CODE 

x 

HCD 
CA SL SLC 

2 1-AC 

x 
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J 
COIVIBINATION INDOOR AND OUTDOOR COMBUSTION AND VENTILATION 

(The content of this Appendix is based on Annex J of I\IFPA 54) 

J 1.0 General. 

J 1.1 Example of Combination Indoor and Outdoor 

Combustion Air Opening. Determine the required 
combination of indoor and outdoor combustion air opening 
sizes for the following appliance installation example. 

Example Installation: A fan-assisted furnace and a draft 
hood-equipped water heater with the following inputs are 
located in a 15 foot (4572 mm) by 30 foot (9144 mm) 
basement with an 8 foot (2438 mm) ceiling. No additional 

indoor spaces shall be used to help meet the appliance 
combustion air needs. 

Fan-Assisted Fumace Input: 100 000 British thermal units 
per hour (Btu/h) (29 kW) 

Draft Hood-Equipped Water Heater Input: 40 000 Btulh 
(1l.7 kW) 

Solution: 

(1) Determine the total available room volume. 

Equipment room volume: 

15 feet (4572 mm) by 30 feet (9144 mm) with an 8 
foot (2438 mm) ceiling 3600 cubic feet (101.94 

(2) Detennine the total required volume. 

The standard method to detennine combustion air shall 
be used to calculate the required volume. 

The combined input for the appliances located in the 
basement is calculated as follows: 

100 000 Btulh (29 kW) + 40 000 Btulh (11.7 kW) 
140000 Btulh (41 kW) 

The standard method requires that the required volume 
be determined based on 50 cubic feet per 1000 Btulh 
(4.83 m3/kW). 

U sing Table ] 1.1, the required vo lume for a 140 000 
Btu/h (41 kW) water heater is 7000 cubic feet (198.22 
m3

). 

Conclusion: 

Indoor volume is insufficient to supply combustion air 
since the total of 3600 cubic feet (101.94 m3

) does not meet 
the required volume of 7000 cubic feet (198.22 m 3). 

Therefore, additional combustion air shall be provided from 
the outdoors. 
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(3) Determine ratio of the available volume to the required 
volume. 

3600 cubic feet 
7000 cubic feet 

0.51 

(4) Determine the reduction factor to be used to reduce the 
full outdoor air opening size to the minimum required 
based on ratio of indoor spaces. 

1.00 - 0.51 (from Step 3) = 0.49 

(5) Determine the single outdoor combustion air opening 
size as where combustion air is to come from outdoors. 
In this example, the combustion air opening directly 
communicates with the outdoors. 

140 000 Btu/h 
3000 British thenl1al units 
per square inch (Btulin1

) 

47 square inches 
(0.03 m2

) 

(6) Determine the minimum outdoor combustion air 
opening area. 

Outdoor opening area 0.49 (from Step 4) x 47 square 
inches (0.03 1112) = 23 square inches (0.0 1m2) 

Section 506.5.3(3) requires the minimum dimension of 
the air opening shall be not less than 3 inches (76 mm). 
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TABLE J 1.1 

STANDARD METHOD: REQUIRED VOLUME, ALL APPLIANCES* 

APPLIANCE INPUT 
(Btulh) 

...... ~ ... ~ .... ~ ....... ~ .. 

5000 
10 000 

15 000 

20 000 

25 000 
........... ~.-......... . 

30 000 
35 000 

40 000 

45 000 
50 000 

.. ~ .... - .................... ········1···-·_···· 

REQUIRED VOLUME 
(cubic feet) 

1500 

1750 
.........................•• ~.~.- ..... ~ .. - .. ~ •.. -

2000 
2250 

....... -.~-~ ... ~ ..... ~ ... ~ ....... . 

2500 

2750 55 000 
60 000 

....... ~ .... -.~-~.+ .......... -...... ........ . 

........... ~ .......... - ... . 

65 000 
.-~.- .. -... - .. -.-......•..... 

70 000 

75000 

80 000 
85 000 

......... ~-... ~ ... ----.... 

90 000 
95000 
]00 000 

3000 

3250 

3500 
3750 

4000 

4750 
5000 .... - ..... +~~-. .~.-~... ......... . 
5250 105000 

1]0 000 
•......... -~~ ..... - ... - ... ~. - ... ~ .. 

................. ~ ... -~~.- ................. . 

115000 
120000 

125 000 
......................... ~ .... ~ 

130 000 
135000 

140000 
..........•. _.. - .. ~.--: .. ~------. 

145 000 
150 000 

160 000 
170 000 

180 000 

........... ~~.-... -.. - ........... + .. -... -.......... . 

~ .. -.~-... -~ ..• -~.~-.... -....... -.~ ..... . 

190 000 

200 000 
2]0000 

220000 

5500 

5750 
6000 

6250 

6500 
6750 

.. ~ ... -.-~' ..•...•...... ····1 

. __ .... _ ........................... . 

7000 

7250 
7500 

8000 
8500 

9000 
9500 

•...... _-----_ ... _-" 

10 000 
10500 

~ ......... --.-... --.-.~ .. - .. . 

11000 

11 500 

12000 

230000 
240000 

250000 
... -.~-.-.-----.--.-........--~-... ---.--

260000 
270000 

280000 

290000 

300 000 

12500 

13000 
' .... -- -.--.. ~-... -~ ....... . 

13 500 

14000 
14500 

.. __ ._ .... -~.~ .................. . 
15 000 

... _ ....................... . 
For SI units: 1000 British thermal units per hour 0.293 kW, 1 cubic foot 0.02831113 

See Section 506.4. L Section 506.4.1 (l), Figure 506.4(1), Figure 506.4(2), Section 
506.4.1(2), Figure 506.4(3). Section 506.4.2, and Figure 506.4.2. 
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CALIFORNIA PLUMBING CODE - MATRIX ADOPTION TABLE 

APPENDIX K - POTABLE RAINWATER CATCHMENT SYSTEMS 
(Matrix Adoption Tables are non-regulatory, intended only as an aid to the user. See Chapter 1 for state agency authority and building application.) 

HCD DSA OSHPD 
Adopting Agency BSC SFM r---·--T·--·'~----+-------·-·------···--·C-····-··--·-·----.-.---.-, ........... -, ....... - .. , ...... . 

Adopt Entire Chapter as amended 
(amended sections listed below) 

Adopt only those sections that are 
listed below 
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2 SS SS/CC 1 2 3 4 
BSCC DPH AGR DWR CA SL SLC· 
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K 101.0 General. 

K 101.1 Applicability. The provisions of this appendix 
shall apply to the installation, construction, alteration, and 
repair of potable rainwater catchment systems. 

K 101.2 System Design. Potable rainwater catchment 
systems in accordance with this appendix shall be designed 
by a person registered, licensed, or deemed competent by 
the Authority Having Jurisdiction to perform potable rain
water catchment system design work. 

K 101.3 Permit. It shall be unlawful for a person to con
struct, install, or alter, or cause to be constructed, installed, 
or altered a potable rainwater catchment systems in a build-

or on a premise without first obtaining a permit to do 
such work from the Authority Having Jurisdiction. 

K 101.3.1 Plumbing Plan Submission. No pennit for 
a rainwater catchment system requiring a permit shall 
be issued until complete plumbing plans, with data sat
isfactory to the Authority Having Jurisdiction, have 
been submitted and approved. No changes or connec
tions shall be made to either the rainfall catchment or 
the potable water system within a site containing a 
rainwater catchment water system without approval by 
the Authority Having Jurisdiction. 

K 101.3.2 System Changes. No changes or connec
tions shall be made to either the rainwater catchment 
system or the potable water system within a site con
taining a rainwater catchment system requiring a 
permit without approval by the Authority Having 
Jurisdiction. 

K 101.4 Product and Material Approval. System compo
nents shall be properly identified as to the manufacturer. 

K 101.4.1 Plumbing Materials and Systems. Pipe, 
pipe fittings, traps, fixtures, material, and devices used 
in a potable rainwater system shall be listed or labeled 
(third-party certified) by a listing agency (accredited 
conformity assessment body) and shall be in accor
dance with approved applicable recognized standards 
referenced within this code, and shall be free from 
defects. Unless otherwise provided for in th is 
appendix, materials, fixtures, or devices used or enter
ing into the construction of plumbing systems, or parts 
thereof, shall be submitted to the Authority Having 
Jurisdiction for approval. 

K 101.5 Maintenance and Inspection. Potable rainwater 
catchment systems and components shall be inspected and 
maintaincd in accordance with Section K 101.5.1 through 
Section K 101.5.3. 

K 101.5.1 Frequency. Potable rainwater catchment 
systems and components shall be inspected and main-
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CATCHMENT SYSTEMS 

tained in accordance with Table K 101.5 unless more 
frequent inspection and maintenance is required by the 
manufacturer. 

K 101.5.2 Maintenance Log. A maintenance for 
potable rainwater catchment systems shall be main
tained by the property owner and be available for 
inspection. The property owner or des ignated 
appointee shall ensure that a record of inspec
tion and maintenance in accordance with Table K 
] 01.5 maintained in the log. The log will indicate the 
frequency of inspection, and maintenance for each 
system. A record of the required water quality tests 
shall be retained for not less than 2 years. 

K 101.5.3 l\1aintenance Responsibility. The required 
maintenance and inspection of potable rainwater catch
ment systems shall be the responsibility of the property 
owner, unless otherwise required by the Authority 
Having Jurisdiction. 

K 101.6 Operation and Maintenance Manual. An opera
tion and maintenance manual for potable rainwater catch
ment systems shall be supplied to the building owner by the 
system The operating and maintenance manual 
shall include the following: 

(1) Detailed diagram of the entire system and the location 
of system components. 

(2) Instructions on operating and maintaining the system. 

(3) Details on maintaining the required water quality as 
determined by the Authority Having Jurisdiction. 

(4) Details on deactivating the system for maintenance, 
repair, or other purposes. 

(5) Applicable inspection, and maintenance fre-
quencies in accordance with Table K 101.5. 

(6) A method of contacting the manufacturer(s). 

K 101.7 Minimum 'Vater Quality Requirements. The 
minimum water quality for potable rainwater catchment 
systems shall comply with the applicable water quality 
requirements as determined by the public health Authority 
Having Jurisdiction. In the absence of water quality 
require~nents, the guidelines EPA/625/R-0411 08 contain 
recommended water reuse guidelines to assist regulatory 
agencies develop, revise, or expand alternate water source 
water quality standards. 

K 101.8 Material Compatibility. In addition to the 
requirements of this appendix, potable rainwater catchment 
systems shall be constructed of materials that are compati
ble with the type of pipe and fitting materials and water 
conditions in the system. 

K 101.9 System Controls. Controls for pumps, valves, and 
other devices that contain mercury that come in contact 
with the water supply shall not be permitted. 
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TABLE K 101.5 

MINIMUM POTABLE RAINWATER CATCHMENT SYSTEM TESTING, INSPECTION, AND MAINTENANCE FREQUENCY 

DESCRIPTION MINIMUM FREQUENCY 

I and clean filters and screens, and replace (where necessary). 

Ilnspect and verify that disinfection, filters and water quality treatment devices accordance with the manufacturer's instructions, and 
and systems are operational. Perform water quality tests in accordance with the the Authority Having Jurisdiction. 

Having Jurisdiction. 

Perform a water quality test for E. Coli, Total Coliform, and Heterotrophic After initial installation and every 12 months thereafter, 
bacteria. For a system where 25 different people consume water from the or as directed by the Authority Having Jurisdiction. 
system over a 60 period, water quality test for cryptosporidium shall be 
pedormed. 

lnspect and clear debris from rainwater gutters, dovmspouts, and roof washers. Every 6 months 
,"""", ,~"'-.--,,-.-"' .. ---"-"" 

Inspect and clear debris from roof or other aboveground rainwater collection 

Remove tree branches and vegetation overhanging roof or other aboveground 
rainwater collection surface. 

needed 

Inspect pumps and verify operation. 

Inspect valves and verify operation. 

Inspect pressure tanks and veri fy operation. 

After initial installation and every 12 months thereafter 

initial installation and every 12 months thereafter 
-+-~-~~--''''-''-'''''~, 

initial installation and every 12 months thereafter 

Clear debris and inspect storage 

Inspect caution labels and marking. 

locking devices, and verify operation. After initial installation and evcry 12 months thereafter 

K 102.0 Connection. 

K 102.1 General. No water piping supplied by a potable 
rainwater catchment system shall be connected to a source 
of supply without the approval of the Authority Having 
Jurisdiction, Health Department, or other department 
having jurisdiction. 

K 102.2 Connections to Public or Private Potable Water 
Systems. Potable rainwater catchment systems shall have 
no direct connection to a public or private potable water 
supply or alternate water source system. Potable water from 
a public or private potable water system is permitted to be 
used as makeup water to the rainwater storage tank provid
ed the public or private potable water supply connection is 
protected by an air gap or reduced-pressure principle back
flow preventer in accordance with this code. 

K 102.3 Backflow Prevention. The potable rainwater 
catchment system shall be protected against backflow in 
accordance with this code. 

K 103.0 Potable Rainfall Catchment System Materials. 

K103.1 Collections Surfaces. The collection surface for 
potable applications shall be constructed of a hard, impervi
ous material and shall be approved for potable water use. 
Roof coatings, paints, and liners shall comply with NSF 
Protocol P 151 . 
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K 03.].1 Prohibited. Roof paints and coatings with 
lead, chromium, or zinc shall not be permitted. Wood 
roofing material and lead /lashing shall not be pem1it
ted. 

After initial installation and every 12 months thereafter 

K 103.2 Rainwater Catchment System Drainage 
Materials. Materials used in rainwater catchment drainage 
systems, including gutters, downspouts, conductors, and 
leaders shall be in accordance with the requirements of this 
code for storm drainage. 

K 103.3 Storage Tanks. Rainwater storage shall be con
stmcted of solid, durable materials not subject to excessive 
corrosion or decay and shall be watertight. Storage tanks 
shall be approved by the Authority Having Jurisdiction for 
potable water applications, provided such tanks are in 
accordance with approved appl icable standards. 

K 103.4 Water Supply and Distribution l\'laterials. 
Potable rainwater supply and distribution materials shall 
comply with the requirements of this code for potable water 
supply and distribution systems. 

K 104.0 Design and Installation. 

K 104.1 Collection Surfaces. Rainwater shall be collected 
from roof or other cleanable aboveground surfaces specifi
cal1y designed for rainwater catchment. A rainwater catch
ment system shall not collect rainwater from: 

(1) Vehicular parking surfaces 

(2) Surface water runoff 

(3) Bodies of standing water 

K 104.1.1 Prohibited Discharges. Overflows, conden
sate, and bleed-off pipes from roof-mounted equipment 
and appliances shall not discharge onto roof surfaces 
that are intended to collect rainwater. 

K 104.2 Minimum Water Quality. The minimum water 
quality for harvested rainwater shall comply with the appli-
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cable water quality requirements for the intended applica
tions as determined by the Authority Having Jurisdiction, 
Health Department, or other department having jurisdic
tion. 

K 104.2.1 Filtration Devices. Potable water filters 
shall comply with NSF 53 and shall be installed in 
accordanee with the manufacturer's installation 
instructions. 

K 104.2.2 Disinfection Devices. Chlorination, ozone, 
and ultraviolet disinfection methods shall be permitted. 
The disinfection devices and systems shall be installed 
in accordance wi th the manufacturers installation 
instructions and the conditions of listing. Disinfection 
devices and systems shall be located downstream of 
the storage tank. 

K 104.3 Overhanging Tree Branches and Vegetation. 
Tree branches and vegetation shall not be located over the 
roof or other aboveground rainwater collection surface. 
Where existing tree branch and vegetation growth extends 
over the rainwater collection surface, it shall be removed in 
accordance with Section K 101.5. 

K 104.4 Rainwater Storage Tanks. Rainwater storage 
tanks shall be installed in accordance with Section K 
104.4.1 through Section K 104.4.5. 

K 104.4.1 Location. Rainwater tanks shall be 
permitted to be installed above or below grade. 

K 104.4.1.1 Above Grade. Above grade storage 
tanks shall be of an opaque material, approved for 
aboveground use in direct sunlight, or shall be 
shielded from direct sunlight. Tanks shall be 
installed in an accessible location to allow for 
inspection and cleaning. The tank shall be 
installed on a foundation or platform that is con
structed to accommodate loads in accordance with 
the building code. 

K 104.4.1.2 Below Grade. Rainwater storage 
tanks installed below grade shall be structurally 
designed to withstand anticipated earth or other 
loads. Holding tank covers shall be capable of sup
porting an earth load of not less than 300 pounds 
per square foot (lb/ft2) (1465 where the 
tan k is designed for underground installation. 
Below rainwater tanks instalIed under
ground shall be provided with manholes. The 
manhole opening shall be located not less than 4 
inches (102 mm) above the surrounding grade. 
The surrounding grade shall be sloped away from 
the manhole. Underground tanks shall be ballast
ed, anchored, or otherwise secured, to prevent the 
tank from tloating out of the ground where empty. 
The combined weight of the tank and hold down 
system shall meet or exceed the buoyancy force of 
the tank. 

K 104.4.2 Drainage and Overflow. Rainwater storage 
tanks shall be provided with a means of draining and 

2013 CALIFORNIA PLUMBING CODE 

APPENDIX K 

cleaning. The overflow drain shall not be equipped 
with a shutoff valve. The overflow outlet shall dis
charge in accordance with this code for storm drainage 
systems. Where discharging to the storm drainage 
system, the overflow drain shall be protected from 
backflow of the storm drainage system by a backwater 
valve or other approved method. 

K 104.4.2.1 Overflow Outlet Size. The overflow 
outlet shall be sized to accommodate the flow of 
the rainwater entering thc tank and not less than 
the aggregate cross-sectional area of the intlow 
pipes. 

K 104.4.3 Opening and Access Protection. 

K 104.4.3.1 Animals and Insects. Rainwater tank 
openings to the atmosphere shall be protected to 
prevent the entrance of insects, birds, or rodents 
into the tank. 

K 104.4.3.2 Human Access. Rainwater tank 
access openings exceeding 12 inches (305 mm) in 
diameter shall be secured to prevent tampering and 
unintended entry by either a lockable device or 
other approved method. 

K 104.4.3.3 Exposure to Sunlight. Rainwater 
tank openings shall not be exposed to direct sun
light. 

K 104.4.4 Inlets. A device or arrangement of fittings 
shall be installed at the inlet of the tank to prevent rain
water from disturbing sediment as it enters the tank. 

K 104.4.5 Primary Tank Outlets. The primary tank 
outlet shall be located not less than 4 inches (102 mm) 
above the bottom of the tank, or shall be provided with 
a floating inlet to draw water from the cistern just 
below the water surface. 

K 104.5 Pumps serving rainwater catchment 
systems shall be listed for potable water use. Pumps sup-

water to water closets, urinals, and trap primers shall 
be capable of delivering not less than 15 pounds-force per 
square inch (psi) (103 kPa) residual pressure at the highest 
and most remote outlet served. Where the water pressure in 
the rainwater supply system within the building exceeds 80 
psi kPa), a pressure reducing valve reducing the pres
sure to 80 psi (552 kPa) or less to water outlets in the build
ing shall be installed in accordance with this code. 

K 104.6 Roof Drains. Primary and secondary roof drai I1S, 

conductors, leaders, overflows, and gutters shall be 
designed and installed in accordance with this code. 

K 104.7 'Vater Quality Devices and Equipment. Devices 
and equipment used to treat rainwater to maintain the 
minimum water quality requirements determined by the 
Authority Having Jurisdiction shall be listed or labeled 
(third-party certified) by a listing agency (accredited COl1-

fonnity assessment body) and approved for the intended 
application. 
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K 104.7.1 Filtration and Disinfection Systems. 
Filtration and disinfection systems shall be located 
after the water storage tank. Where a chlorination 
system is installed, it shall be installed upstream of nI
tration systems. Where an ultraviolet disinfection 
system is installed, a tllter not more than 5 microns (5 
~lm) shall be installed upstream of the disinfection 
system. 

K 104.8 Freeze Protection. Tanks and piping installed in 
locations subject to freezing shall be provided with an 
approved means of freeze protection. 

K 104.9 Roof ""asher 01' Pre-Filtration System. 
Collected rainwater shall pass through a roof washer or pre
filtration system before the water enters the rainwater 
storage tank. Roof washer systems shall comply with 
Section K 104.9.1 through Section K 104.9.4. 

K 104.9.1 Size. The roof washer shall be sized to 
direct rainwater containing debris that has accumulated 
on the collection surface away from the storage tank. 
The ARCSA/ASPE rainwater catchment design and 
installation standard contains additional guidance on 
acceptable mcthods of sizing roof washers. 

K 104.9.2 Debris Screen. Thc inlet to the roof washer 
shall be provided with a debris screen or other 
approved means that protects the roof washer from the 
intrusion of debris and vermin. Where the debris 
screen is installed, the debris screen shall be corrosion 
resistant and shall have openings not larger tban 1/2 of 
an inch (12.7 111m). 

K 104.9.3 Dt'ain Discharge. Water drained from the 
roof washer or pre-tilter shall be diverted away from 
the storage tank and discharged to a disposal area that 
does not cause property or erosion. Roof 
washer drainage shall not drain over a public way. 

K 104.9.4 Automatic Drain. Roof washing systems 
shall be provided with an automatic means of self 
draining between rain events. 

K 104.10 Filtration and Disinfection Systems. Filtration 
and disinfection systems shall be located after the water 
storage tank. Where a chlorination system is installed, it 
shall be installed upstream of filtration systems. Where an 
ultraviolet disinfection system is installed~ a fllter not more 
than 5 microns (5 ~lm) shall be installed upstream of the 
disinfection system. 

K 104.11 Roof Gutters. Gutters shall maintain a minimum 
slope and be sized in accordance with this code. 

K 104.12 Drains, Conductors, and Leaders. The 
and size of rainwater conductors, and leaders shall 
comply with this code. 

K 104.13 Size of Potable Water Piping. Potable rainwater 
system distribution piping shall be sized in accordance with 
this code for sizing potable water piping. 

K 105.0 Cleaning. 

K 105.1 General. The interior surfaces of tanks and equip
ment shall be clean before they are put into service. 
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APPENDIX L - SUSTAINABLE PRACTICES 

(Matrix Adoption Tables are non-regulatory, intended only as an aid to the user. See Chapter 1 for state agency authority and building application.) 

Adopt Entire Chapter as amended 
(amended sections listed below) 

Adopt only those sections that are 
listed below 

Chapter/Section 
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OSHPD 
BSCC DPH AGR DWR CA Sl SLC 
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L 10l.0 General. 

L 10l.1 AppJicabiHty. The purpose of this appendix is to 
provide a comprehensive set of technically sound provisions 
that encourage sustainable and works towards 
enhancing the design and construction of plumbing systems 
that result in a positive long-term environmental impact. 
This appendix is not intended to circumvent the health, 
safety, and welfare requirements of this code. 

L 10L2 Definition of Terms. For the purposes of this 
code, the definitions in Section L 201.0 shall apply to this 
appendix. 

No attempt is made to define ordinary words, which 
are used in accordance with their established dictionary 
meanings, except where a word has been used loosely and 
it is necessary to define its meaning as used in this 
appendix to avoid misunderstanding. 

The definitions of terms are arranged alphabetically 
according to the first word of the tenn. 

L 201.0 Definitions. 

L 201.1 Star. A joint program of the U.S. 
Environmental Protection Agency and the U.S. Department 
of Energy. Energy Star is a voluntary program designed to 
identify and promote energy-efficient products and practices. 

201.2 Gang Showers (Non-Residential). Shower com
partments designed and intended for use by multiple 
persons simultaneously in non-residential occupancies. 

L 201.3 Kitchen and Bar Sink Faucets. A faucet that dis
into a kitchen or bar sink in domestic or commer

cial installations. Supply that discharge into other 
type including clinic sinks, floor sinks, service sinks 
and laundry trays are not included. 

L 201.4 Lavatory Faucet. A faucet that discharges into a 
lavatory basin in a domestic or commercial installation. 

L 201.5 Maintenance. The upkeep of property or equip
ment by the owner of the property in compliance with the 
requirements of this appendix. 

L 201.6 Metering Faucet. A self-closing faucet that dis
penses a specific volume of water for each actuation cycle. 
The volume or cycle duration can be fixed or adjustable. 

L 201.7 l\1uUi-Occupant Spaces. Indoor spaces used for 
presentations and training, including classrooms and con
ference rooms. 

L 201.8 Pre-Rinse Spray Valve. A handheld device for 
usc with commercial dishwashing and ware washing equip
ment that sprays water on dishes, flatware, and other food 
service items for the purpose of removing food residue 
before cleaning and sanitizing the items. 

L 201.9 Run Out. The developed length of pipe that 
extends away from the circulating loop system to a 
fixture(s). 
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L 201.10 SeJf Closing Faucet. A faucet that closes 
after the actuation or control mechanism is deactivated. The 
actuation or control mechanism can be mechanical or elec
tronic. 

L 201.11 Single Occupant Spaces. Private offices, work
stations in open offices, reception workstations. and ticket 
booths. 

L 201.12 Submeter. A meter installed subordinate to a site 
meter. Also known as a Dedicated Meter. 

L 201.13 \VaterSense. A voluntary program of the U.S. 
Environmental Protection Agency designed to identity and 
promote water-efficient products and practices. 

L 201.14 Water Closet. A fixture with a water-containing 
receptor that receives liquid and solid body waste and on 
actuation conveys the waste through an exposed integral 
trap into a drainage system. Also referred to as a toilet. 

L 201.15 Water Factor (WF). A measurement and 
of appliance water efficiency, most often used for residen
tial and light commercial clothes washers, as follows: 

L 201.15.1 Clothes Washer (Residential and 
Commercial). The quantity of water in gallons used to 
complete a full wash and rinse cycle per measured 
cubic foot capacity of the clothes container. 

L 301.0 General Regulations. 

L 301.1 Installation. Plumbing systcms covered by this 
appendix shall be installed in accordance with this code, 
other applicable and the manufacturer's instaUation 
instructions. 

L 301.2 Qualifications. Where permits arc required, the 
Authority Having Jurisdiction shall have the authority to 
require contractors, installers, or service technicians to 
demonstrate competency. Where determined by the 
Authority Having Jurisdiction, the contractor, installer or 
service technician shall be licensed to pcrform such work. 

L 302.0 Disposal of Liquid Waste. 

L 302.1 Disposal. It shall be unlawful for a person to 
cause, suffer, or permit the disposal of sewage, human 
excrement, or other liquid wastes, in a place or manner, 
except through and by means of an approved drainage 
system, installed and maintained in accordance with the 
provisions of this code. 

L 302.2 Connections to Plumbing System 
Equipment and appliances, used to receivc or discharge 
liquid wastes or sewage, shall be connected properly to the 
drainage system of the building or premises, in accordance 
with the requirements of this code. 
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L 303.0 Abandonment. 

303.1 General. An abandoned system or part thereof 
covered under the scope of this appendix shaH be discon
nected from remaining systems, drai plugged, and 
capped in an approved manner. 

L 401.0 Water Conservation and i./·itit."' •• "- ...... " 

L 401.1 The provisions of this section establish the 
means of potable and nonpotable water used in 
and around a building. 

402.0 Watcr-Conse.'ving Plum bing Fixtures and 

L 402.1 General. The installation and water consumption 
for plumbing fixtures and fixture fittings shall be in aCCOf
dance with Section L 402.2 through Section L 
applicable standards referenced in Table 1401.1, and this 
code. 

L 402.2 Water Closets. No water closet shall have a flush 
volume exceeding 1.6 gallons per flush (gpf) (6.1 Lpf). 

L 402,2.1 Pressure Assisted and Electro-
Water Closets. Gravity, pres

sure and electro-hydraulic tank type water 
closets shall have a maximum effective flush volume 
of not more than 1.28 gallons (4.84 L) of water per 
flush in accordance with ASME Al12.19.2/CSA B45.1 
or ASME A 112.19.14 and shall be listed to the EPA 
WaterSense Tank-Type High Efficiency Toilet 
Specification. The effective flush volume for dual flush 
toilets is defined as the composite, average flush 
volume of two reduced flushes and one full flush. 

L 402.2.2 Flushometer-Valve Activated Water 
Closets. Flushomctcr-valve activated water closets 
shall have a maximum flush volume of not more than 
1.6 gallons 1 L) of water per flush in accordance 
with ASME A I 12.19.2/CSA 845.1. 

L 402.3 Urinals. Urinals shall have a maximum flush 
volumc of not more than 0.5 gallon (1.9 L) of water per 
flush in accordance with ASME A 112.19.2/CSA B45.1 or 
IAPMO Z 124.9. Flushing urinals shall be listed to the EPA 
WaterScnsc Flushing Urinal Specification. 
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L 402.3.1 Nonwater Urinals. NOllwater urinals shall 
comply with ASME Al12.19.3/CSA B45.4, ASME 
A 112.19.19, or IAPMO Z 124.9. Nonwater urinals shall 
be cleaned anclmaintainecl in accordance with the man
ufacturer's instructions aftcr installation. Where nOI1-
water urinals are installed they shall have a water dis
tribution line roughed-in to the urinal location at a 
height not less than 56 inches (1422 mm) to allow for 
the installation of an approved baekflow prevention 
device in the cvent of a retrofit. Such water distribution 
lines shall be installed with shutoff valves located as 
close as possible to the distributing main to prevent the 
creation of dead ends. Where nonwater urinals are 
installed, not less than one water supplied fixture rated 

at not less than 1 water supply fixture unit (WSFU) 
shall be installed upstream on the same drain line to 
facilitate drain line flow and rinsing. 

L 402.4 Lavatory Faucets. The maximum water flow rate 
of faucets shall comply with Section L 402.4.1 and Section 
L 402.4.2. 

.Faucets in Residences, 
rtn(lerlts. and Private Bathrooms in Lodging 

<i,,".lJlJllll~". JH'S[)lnllIS. and Patient Care Facilities. 
The flow rate for lavatory faucets installed in resi-

apartments, and private bathrooms in lodging, 
hospitals, and patient care facilities (including skilled 
nursing and long-term care facilities) shall not exceed 
1.5 gallons per minute (gpm) (0.09 Lis) at 60 pounds
force per square inch (psi) (414 kPa) in accordance 
with ASME Al12.l8.lICSA B 125.1 and shall be listed 
to the EPA \VaterSense High-Efficiency 
Faucet Specification. 

L 402.4.2 Lavatory Faucets in Other Than 
Residences, and Private Bathrooms in 
Lodging Facilities. Lavatory faucets installed in bath
rooms of buildings or other than those 
specified in Section L 402.4.] sha]] be in accordance 
with Section L 402.4.2.1 or Section L 402.4.2.2. 

L 402.4.2.1 Maximum Flow Rate. The flow rate 
shall not exceed 0.5 gpm (0.03 Lis) at 60 psi (414 
kPa) in accordance with ASME A112.1S.J/CSA 
BI2S.1.. 

L 402.4.2.2 Metering Faucets. Metering faucets 
shall deliver 110t more than 0.25 gallons (0.95 L) 
of water per cycle. 

L 402.5 Showers. 

L 402.5.1 Showerheads. Showerheads shall comply 
with the requirements of the Energy Pol icy Act of 
1992, except that the flow rate shall not exceed 2.0 
gpm (0.13 Lis) at 80 psi (552 kPa), where listed to 
ASME AI12.18.lICSA B125.1. 

L 402.5.2 Multiple Showerheads One 
Shower Compartment. The total allowable flow rate 
of water from multiple showerheads flowing at a given 
time, with Of without a diverter, including rain 
systems, waterfal bodysprays, and jets, sball not 
exceed 2.0 gpm (0.13 per shower compartment, 
where the floor area of the shower compartment is less 
than 1800 square inches (1.161 m2

). For each incre
ment of 1800 square inches (1.] 61 m2

) of floor area 
thereafter or part thereof, additional showerbeads are 
allowed, provided the total flow rate of water from 
flowing devices shall not exceed 2.0 gpm (0. J 3 for 
each such increment. 

Exceptions: 

(I) Gang showers in non-residential occupanc ies. 
Singular showerheads or multiple shower outlets 

one position in gang showers 
shall not have more than 2.0 gpm (0.13L/s) total 
flow. 
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(2) Where provided, accessible shower compaliments 
shall not be permitted to have more than 4.0 gpm 
(0.25 Lis) total flow, where one outlet is the hand 
shower. The hand shower shall have a control with 
a nonpositive shutoff feature. 

L 403.0 Fountains and Other Water Features. 

L 403.1 Use of Alternate \Vater Source for SpeciaJ 
Water Features. Special water features such as ponds and 
water fountains shall be provided with reclaimed (recycled) 
water, rainwater, or on-site treated nonpotable water where 
the source and capacity 1S available on the premises and 
approved by the Authority Having Jurisdiction. 

L 404.0 Meters. 

L 404.1 Required. A water meter shall be required for 
buildings connected to a public water system, including 
municipally supplied reclaimed (recycled) water. In other 
than single-family houses, multi-family stmctures of three 
stories or fewer above grade, and modular houses, a sepa
rate meter or submeter shall be installed in the following 
locations: 

(l) The water supply to an irrigation system for irrigated 
landscape with an accumulative area exceeding 15 000 
square feet (1394 m2

). 

(2) The water supply to a water-using process wherc the 
consumption exceeds 1000 gallons per day (gal/d) 
(0.0438 Lis), except for manufacturing processes. 

(3) The water supply to each building on a property with 
multiple buildings where the water consumption 
exceeds 500 galld (0.021 

(4) The water supply to an individual tenant space on a 
property where one or more of the following applies: 

(a) Water consumption cxceeds 500 galld (0.021 Lis) 
for that tenant. 

(b) Ten ant spa c e i soc cup i e d by a com mer cia I 
laundry, cl ean ing operation, restaurant, food 
service, medical office, dental office, laboratory, 
beauty salon, or barbershop. 

(c) Total building area exceeds 50 000 square feet 
(4645 m2

). 

(5) A makeup water supply to a swimming pool. 

L 404.2 Consumption Data. A means of communicating 
water consumption data from submeters to the water con
sumer shall be provided. 

L 404.3 Access. Meters and submeters shall be accessible. 

L 405.0 Water-Powered Sump Pumps. 

L 405.1 General. Sump pumps powered by potable or 
reclaimed (recycled) water pressure are not permitted. 

L 501.0 Alternate Water Sources. 

L 501.1 Scope. The provisions of this appendix shall apply 
to the installation, construction, alteration, and repair of 
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potable rainwater catchment systems. Alternate water 
source systems for nonpotable applications shall comply 
with this section. 

L 501.2 System Design. Potable rainwater catchment 
systems in accordance with this appendix shall be designed 
by a person registered, licensed, or deemed competent by 
the Authority Having Jurisdiction to pcrform potable rain
water catchment system design work. 

L 50].3 Permit. It shall be unlawful for a person to con
struct, install, or alter, or caLise to be constructed, installed, 
or altered potable rainwater catchmcnt systems in a build
ing or on a premise without first obtaining a permit to do 
such work from the Authority Having Jurisdiction. 

L 501.3.1 Plumbing Plan Submission. No permit for 
a rainwater catchment system requiring a permit shall 
be issued until complcte plumbing plans, with data sat
isfactory to the Authority I-laving Jurisdiction, have 
been submitted and approved. No changes or connec
tions shall be made to either the rainfall catchment or 
the potable water system within a site containing a 
rainwater catchment water system without approval by 
the Authority Having Jurisdiction. 

L 501.3.2 System Changes. No changes or connec
tions shall be made to either the rainwater catchment 
system or the potable watcr system within a site con
taining a rainwater catchment system requiring a 
permit without approval by the Authority Having 
Jurisd i cti on. 

L 501.4 Product and Material Approval. System compo
nents shall be properly identified as to the manufacturer. 

L 501.4.1 Plumbing Materials and Systems. Pipe, 
pipe fittings, traps, fixtures, material, and devices used 
in a potable rainwater system shall be I isted or labeled 
(third-party certified) by a listing agency (accredited 
conformity assessment body) and shall be in accor
dance with approved applicable recognized standards 
referenced in this appendix and this code, and shall be 
free from defects. Unless otherwise provided for in this 
appendix, materials, tixtures, or devices used or enter
ing into the construction of plumbing systems, or parts 
thereof, shall be submitted to the Authority Having 
Jurisdiction for approval. 

L 501.5 Maintenance and InspecUon. Potable rainwater 
catchment systems and components shall be inspected and 
maintained in accordance with Section L 501.5.1 through 
Section L 501.5.3. 

L 501.5.1 Frequency. Potable rainwater catchment 
systems and components shall be inspected and main
tained in accordance with Table L 501.5.1 unless more 
frequent inspection and maintenance is required by the 
manufacturer. 

L 501.5.2 Maintenance Log. A maintenance log for 
potable rainwater catchment systems shall be main
tained by the property owner and be available for 
inspection. The property owner or designated 
appointee shall ensure that a record of testing, in spec-
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TABLE L 501.5.1 

MINIMUM POTABLE RAINWATER CATCHMENT SYSTEM TESTING, INSPECTION, AND MAINTENANCE FREQUENCY 

DESCRIPTION MINIMUM FREQUENCY 

and clean filters and screens, and (where necessary). 3 month 

Inspect and verify that disinfection, mters and water quality treatment devices In aceordance with the manufacturer's instructions, and 

and systems arc operational. Perform water quality tests in accordance with the Authority Having Jurisdiction. 

the Authority Having .Jurisdiction. 

Pcrform a wa(er quality tcst for E. Coli, Total Coliform, and Heterotrophic 

bacteria. For a system where 25 different people consume water from the or as directed by the Authority Having Jurisdiction. 

period, a water quality test for cryptosporidium shall 

Inspect and clear debris from rainwater gutters, downspouts, and roof washers. Every 6 months 

Inspect and clear debris from roof or other aboveground rainwater collection Every 6 months 

surface. 

Remove tree branches and vegetation overhanging roof or other aboveground As needed 

rainwater collection surj~lce. 

operation. 

Inspect pressure hll1ks and verify operation. 

Clear debris and inspect storage tanks, locking devices, and verify operation. 

After initial installation and every 12 months thereafter 

After initial installation and every 12 months thereafter 

After initial installation and every 12 months thereafter 

After initial installation and every 12 months thereafter 

After initial installation and every] 2 months thereafter Inspect caution labels and 

tion, and maintenance in accordance with Table L 
501.5.1 is maintained in the log. The log will indicate 
thc frequcncy of inspection, and maintenance for each 
system. A record of thc required water quality tests 
shall be retained for not less than 2 years. 

L 501.5.3 Maintenance Responsibility. The required 
maintenance and inspection of potable rainwater catch
ment systems shall be the responsibility of the property 
owner, unless otherwise required by the Authority 
Having Jurisdiction. 

L 501.6 Operation and Maintenance Manual. An opera
tion and maintenance manual for potable rainwater catch
ment systems shall be supplied to the building owner by the 
system designer. The operating and maintenance manual 
shall include the following: 

(1) Detailed diagram of the entire system and the location 
of system components. 

(2) fnstructions 011 operating and maintaining the system. 

(3) Details on maintaining the required water quality as 
determined by the Authority Having Jurisdiction. 

(4) Details on deactivating the system for maintenance, 
repair, or other purposes. 

(5) Applicable testing, inspection, and maintenance fre-
qucncies in accordance with Table L 50] .5.1. 

(6) A method of contacting the manufacturer(s). 

L 501.7 Minimum Water Quality Requirements. The 
minimum waler quality for potable rainwater catchment 
systems shall comply with the applicable water quality 
requirements as determined by the public health Authority 
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Having Jurisdiction. In the absence of water quality 
requirements, the guidelines EPA/625/R-041l 08 contain 
recommended water reuse guidelines to assist regulatory 
agencies develop, revise, or expand alternate water source 
water quality standards. 

L 501.8 lVlaterial Compatibility. In addition to the 
requirements of this appendix, potable rainwater catchment 
systems shall be constructed of materials that are compati
ble with the type of pipe and fitting materials and water 
conditions in the system. 

L 501.9 System Controls. Controls for pumps, and 
other dcvices that contain mercury that come in contact 
with the water supply shall not be permitted. 

L 502.0 Connection. 

L 502.1 General. No water piping supplied by a potable 
rainwater catchment system shall be connected to any other 
source of supply without the approval of the Authority 
Having Jurisdiction, Health Department, or other depart
ment having jurisdiction. 

L 502.2 Connections to Public or Private Potable Water 
Systems. Potable rainwater catchment systems shall have 
no direct connection to a public or private potable water 
supply or alternate water source system. Potable water from 
a public or private potable water system is permitted to be 
used as makeup water to the rainwater storage tank provid
ed the public or private potable water supply connection is 
protected by an air gap or reduced-pressure principle back
flow preventer in accordance with this code. 
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L 502.3 Backflow Prevention. The potable rainwater 
catchment system shall be protected backflow in 
accordance with this code. 

L 503.0 Potable Rainfall Catchment System Materials. 

L 503.1 Collections Surfaces. The collection surfacc for 
potable app] ications shall be constructed of a hard, impervi
ous material and shall be approved for potable water use. 
Roof coatings, paints, and liners shall comply with NSF 
Protocol P 151. 

L 503.1.1 Prohibited. Roof paints and coatings with 
lead, chromium, or zinc shall not be permitted. Wood 
roofing material and lead flashing shall not be permitted. 

L 503.2 Rainwater Catchment System Drainage 
Materials. Materials used in rainwater catchment drainage 

including downspouts, conductors, and 
leaders shall be in accordance with the requirements of this 
code for storm drainage. 

L 503.3 Storage Tanks. Rainwater storage shall be con
stlllcted of solid, durable materials not subject to excessive 
corrosion or decay and shall be watertight. Storage tanks 
shall be approved by the Authority Having Jurisdiction for 
potable water appl ications, provided such tanks are in 
accordance with approved applicable standards. 

L 503.4 Water Supply and Distribution Materials. 
Potable rainwater supply and distribution materials shall 
comply with the requirements of this code for potable water 
supply and distribution systems. 

L 504.0 Design and Installation. 

L 504.1 CoHection Surfaces. Rainwater shall be collected 
from roof or other cleanable aboveground surfaces specifi
cally designed for rainwater catchment. A rainwater catch
ment system shall not collect rainwater from: 

(1) Vehicular parking surfaces 

(2) Surface water lllnoff 

(3) Bodies of standing water 

L 504.1.1 Prohibited Discharges. Overflows, conden
sate, and bleed-off pipes from roof-mounted equipment 
and appliances shall not discharge onto roof surfaces 
that are intended to collect rainwater. 

L 504.2 Minimum Water QuaHty. The minimum water 
quality for harvested rainwater shall comply with the applica
ble water quality requirements for the intended applications as 
determ i ned by the public health Authority Having 
Jurisdiction, Health Department, or other department having 
juri sdiction. 

L 504.2.1 Filtration Devices. Potable water filters 
shall comply with NSF 53 and shall be installed in 
accordance with the manufacturer's installation 
instructions. 

L 504.2.2 Disinfection Devices. Chlorination, ozone, 
and ultraviolet disinfection methods shall be pennitted. 
The disinfection devices and systems shall be installed 
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in accordance with the manufacturers installation 
instructions and the conditions of listing. Disinfection 
devices and systems shall be located downstream of 
the storage tank. 

L 504.3 Overhanging Tree Br'anches and Vegetation. 
Tree branches and vegetation shall not be located over the 
roof or other aboveground rainwater collection surface. 
Where tree branch and vegetation growth extends 
over the rainwater collection surface. it shall bc removed in 
accordance with Section L 501.5. 

L 504.4 Rainwater Storage Tanks. Rainwater storage 
tanks shall be installed in accordance with Section L 
504.4.1 through Section L 504.4.5. 

L 504.4.1 Location. Rainwater tanks shall be 
permitted to be installed above or below grade. 

L 504.4.1.1 Above Grade. Abovc grade storage 
tanks shall be of an opaque material, approved for 
aboveground use in direct sunl ight, or shall be 
shielded from direct sunlight. Tanks shall be 
installed in an accessible location to allow for 
inspection and c I can i ng. The tan k sh a II be 
installed on a foundation or platform that is con
structed to accommodate loads in accordance with 
the building code. 

L 504.4.1.2 Below Grade. Rainwater storage t3nks 
installed below grade shall be structurally designed 
to withstand anticipated earth or other loads. 
Holding tank covers shall be capable of supporting 
an earth load of not less than 300 pounds per square 
foot (Ib/ft 2

) (1465 where the tank is 
designed for underground installation. Below 
rainwater tanks installed underground shall bc pro
vided with manholes. The manhole opening shall 
be located not less than 4 inches (102 111m) above 
the surrounding grade. The surrounding shall 
be sloped away from the manhole. Underground 
tanks shall be bal anchored, or otherwise 
secured, to prevent the tank from floating out of the 
ground where empty. The combined weight of the 
tank and hold down system shall meet or exceed 
the buoyancy force of the tank. 

L 504.4.2 Drainage and Overflow. Rainwater storage 
tanks shall be provided with a means of draining and 
cleaning. The overflow drain shall not be equipped 
with a shutoff valve. The overflow outlet shall dis
charge in accordance with this code for storm drainage 
systems. Where discharging to the storm 
system, the over11ow drain shall be protected from 
backflow of the storm system by a back water 
valve or other approved method. 

L 504.4.2.1 Overflow Outlet Size. The overflow 
outlet shall be sized to accommodate the flow of the 
rainwater entering the tank and not less than the 
aggregate cross-sectional area of the inflow pipes. 
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L 504.4.3 Opening and Access Protection. 

L 504.4.3.1 Animals and Insects. Rainwater tank 
openings to the atmosphere shall be protected to 
prcvcnt the entrance of insects, birds, or rodents 
into the tank. 

L 504.4.3.2 Human Access. Rainwater tank 
access openings exceeding 12 inches (305 mm) in 
diameter shall be secured to prevent tampering and 
unintended entry by either a lockable device or 
other approved method. 

L 504.4.3.3 Exposure to Sunlight. Rainwater 
tank openings shall not be exposed to direct sun
light. 

L 504.4.4 Inlets. A device or arrangement of fittings 
shall be installed at the inlet of the tank to prevent rain
water from disturbing sediment as it enters the tank. 

L 504.4.5 Primary Tank Outlets. The primary tank 
outlet shall be located not less than 4 inches (l02 mm) 
above the bottom of the tank, or shall be provided with 
a floating inlet to draw water from the cistern just 
below the water surface. 

L 504.5 Pumps. Pumps serving rainwater catchment 
systems shall be listed for potable water usc. Pumps sup
plying water to water closets, urinals, and trap primers shall 
be capable of delivering not less than 15 pounds-force per 
square inch (psi) (103 kPa) residual pressure at the highest 
and most remote outlet served. Where the water pressure in 
the rainwater supply system within the building exceeds 80 
psi (552 kPa), a pressme reducing valve reducing the pres
sure to 80 psi kPa) or Jess to water outlets in the build
ing shall be installed in accordance with this code. 

L 504.6 Roof Drains. Primary and secondary roof drains, 
conductors, leaders, overflows, and gutters shal1 be 
designed and installed in accordance with this code. 

t 504.7 \Vater Quality Devices and Equipment. Devices 
and equipment lIsed to treat rainwater to maintain the 
minimum water qual ity requirements determined by the 
Authority Having Jurisdiction shall be listed or labeled 
(third-party certified) by a listing agency (accredited con
formity assessment body) and approvcd for the intended 
application. 

L 504.7.] Filtration and Disinfection Systems. 
Filtration and disinfection systems shall be located 
after the watcr storage tank. Wbere a chlorination 
system is installed, it shall be installed upstream of fil
tration syste ms. Where an u ltrav iolet disinfection 
system is installed, a filter not more than 5 microns (5 
11m) shall bc installed upstream of thc disinfection 
system. 

L 504.8 Freeze Protection. Tanks and piping installed in 
locations subject to freezing shall be provided with an 
approved means of freeze protection. 

L 504.9 Roof \Vasher or Pre-Filtration System. 
Collected rainwater shall pass through a roof washel: or pre
filtration system before the water enters the rainwater 
storage tank. Roof washer systems shall comply with 
Section L 504.9. I through Scction L 504.9.4. 
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L 504.9.1 Size. The roof washer shall be sized to direct 
a sufficient volume of rainwater containing debris that 
has accumulated on thc collection surface away from 
the storage tank. The ARCSAI ASPE rainwater catch
ment design and installation standard contains addi
tional guidance on acceptable mcthods of sizing roof 
washers. 

L 504.9.2 Debris Screen. The inlet to the roof washer 
shall be providcd with a debris screen or other 
approved means that protects the roof washer from the 
intrusion of debris and vermin. Where the debris 
screen is installed, the debris screen shall be corrosion 
resistant and shall have openings not than of 
an inch (12.7 mm). 

L 504.9.3 DI'ain Discharge. Water drained from the 
roof washer or pre-filter shall be diverted a\vay from 
the storage tank and discharged to a disposal area that 
does not cause propcrty damage or erosion. Roof 
washer drainage shall not drain over a public way. 

L 504.9.4 Automatic Drain. Roof washing systems 
shall be provided with an automatic means of self 
draining between rain events. 

L 504.10 Filtration and Disinfection Systems. Filtration 
and disinfection systems shall be located after the water 
storage tank. Where a chlorination system is installed, it 
shall be installed upstream of filtration systems. Where an 
ultraviolet disinfection system is installed, a filter not more 
than 5 microns (5 11m) shall be installed upstream of the 
disinfection system. 

L 504.11 Roof Gutters. Gutters shall maintain a minimum 
slope and be sized in accordance with this code. 

L 504.12 Drajns, Conductors, and Leaders. The design 
and size of rainwatcr drains, conductors, and leaders shall 
comply with this code. 

L 504.13 Size of Potable Water Piping. Potable rainwater 
system distribution piping shan be sized in accordance with 
this code for sizing potable water piping. 

L 505.0 Cleaning. 

L 505.1 General. The interior surfaces of tanks and equip
ment shall be clean before they are put into service. 

L 601.0 Water Heating Design, uipment and 
Installation. 

L 601.1 Scope. The provisions of this section shall estab
lish the means of conserving potablc and nonpotable water 
and energy associated with the generation and use of hot 
water in a building. This includes provisions for the hot 
water distribution system, which is the portion of the 
potable water distribution system between a water heating 
device and the plumbing fixtures, including dedicated 
return piping and appurtenances to the water heating device 
in a recirculation system. 
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L 602.0 Service Hot Water - Low-Rise Residential 
Buildings. 

L 602.1 GeneraL The service water system for 
single-family houses, multi-family structures of three 
stories or fewer above and modular houses shall 
comply with Section L 602.2 through Section L 602.7. The 
service water heating system of other buildings shall 
comply with Section L 603.0. 

L 602.2 'Vater Heaters and Storage Tanks. Residential
type water heaters, pool heaters, and unfired watcr hcater 
storage tanks shall comply with the minimum performance 
requirements specified by federal law. 

Unfired storage water heating equipment shall have a 
heat loss through the tank surface area of less than 6.5 
British thermal units per square foot hour [Btu/(ft2oh)] (20.5 
\V/m2

). [ASHRAE 90.2:7.1] 

602.3 Recirculation Systems. 

L 602.3.1 Operation. Circulating hot water 
systems shall be arranged so that the circulating 
pump(s) are capable of being turned off (automatically 
or manually) where the hot water system is not in oper
ation. [ASHRAE 

L 602.3.2 Demand ControHed. The circulation pump 
shall not operate continuously, be controlled by a timer 
or have the pump operation initiated by water tempera
ture. The circulation pump shall operate where a signal 
is received shortly before hot water is desired at the 
fixture. 

L 602.3.3 Balancing. Systems with multiple 
recirculation zones shall be balanced to unifonnly dis
tribute hot water, or they shall be operated with a pump 
for each zone. 

L 602.3.4 Flow Balancing Valves. Flow balancing 
valves shall be a factory preset automatic flow control 
valve, a flow regulating valve, or a balancing valve 
with memory stop. 

L 602.3.5 Air Elimination. Provision shall be made 
for the elimination of air from the retUl11 system. 

L 602.3.6 Gravity or Thermosyphon 
Gravity or thermosyphon systems are prohibited. 

L 602.4 Central 'Vater Heating 
water heating equipment (central C'''C'T''''n~C' 

under the requi rements for residential-type service water 
heating equipment addressed in Section L 602.0 shall 
comply with the applicable requirements for service water
heating equipment found in Section L 603.0. [ASHRAE 
90.2:7.3] 

L 602.5 Insulation. Hot water supply and return piping shall 
be thermally insulated. The wall thickness of the insulation 
shall be equal to the nominal diameter of the pipe up to 2 
inches (50 mm). The wall thickness shall be not less than 2 
inches (51 mm) for nominal pipe diameters exceeding 2 
inehes (50 mm). The conductivity of the insulation k-factor in 
British thermal unit inch per hour square foot 
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Fahrenheit [Btu"in/(heft2 .. oF)], measured radially, shall be less 
than or cqual to 0.28 [BtLl''inl(h 0 ft2 0 0F)] [0.04 W/(m"k)]. Hot 
water piping to be insulated shall be installed such that insula
tion is continuolls. Pipe insulation shall be installed to within 
~ of an inch (6.4 mm) of appliances, appurtenances, fixtures, 
structural mcmbcrs, or a wall where the pipe passes through 
to connect to a fixture within 24 inches (610 III 111). Building 
cavities shall be enough to accommodate the combined 
diameter of the plus the insulation, plus other objects in 
the cavity that the piping shall cross. Pipe supports shall be 
instal1ed on the outside of the pipe insulation. 

Exceptions: 

(1) vVhere the hot water pipe is installed in a wall that is 
not of a width to accommodate the pipe and insulation, 
the instllation thickness shall be permitted to have the 
maximum thickness that thc wall is capable of accom
modating and not less than 1/2 of an inch (12.7 Illlll) 

thick. 

(2) Hot water supply piping exposed under sinks, lavato
and similar fixtures. 

(3) Where hot water distribution piping is installed within 
attic, crawlspace, or wall insulation. 

(a) In attics and crawlspaces the insulation shall cover 
the pipe not less than 5 Y2 inches (140 mm) further 
away from the conditioned space. 

(b) In the insulation shall completely surround 
the pipe with not less than I inch (25.4 mm) of 
insulation. 

(c) \Vhere burial within the insulation will not com
pletely or continuously surround the pipe, then 
these exceptions do not apply. 

L 602.6 Hard 'Vater. Where water has hardness equal to 
or exceeding 9 grains per (gr/gal) (154 mg/L) mea
sured as total calcium carbonate equivalents, the water 
supply line to water heating equipment in ne\v one- and two 
family dwellings shall be roughed-in to allow for the instal
lation of water treatment equipment. 

L 602.7 Maximum Volume of Hot Water. The maximum 
volume of water contained in hot water distribution lines 
between the water heater and the fixture stop or connection 
to showers, kitchen faucets, and lavatories shall be deter
mined in accordanee with Section L 602.7.1, Section L 
602.7.2, or Section L 602.7.3. The water volume shall be 
calculated using Table L 602.7. 

602.7.1 Central Core/Remote Manifold. The 
central core and remote manifold plumbing hot 
water distribution line volume to each qualified fixture 
shall not exceed a volume of 32 ounces (oz) (946 mL). 

L 602.7.2 Central Manifold. The central manifold 
plumbing system/hot water system (also referred to as 
parallel piping or home run), including the supply line 
from the hot water source to the manifold, the internal 
volume of the manifold, and the lines to each qualified 
fixture shall not exceed a volume of 32 oz (946 mL). 
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TABLE LS02.7 

WATER VOLUME FOR DISTRIBUTION PIPING MATERIALS2 

OUNCES OF WATER PER FOOT LENGTH OF PIPING 

,\lUIVIII'U .. \I.. SIZE 
COPPER M COPPER L 

CPVCCTS cpVt 
PEX-AL-PEX PE-AL-PE 

PEX CTS 
(inch) SDR 11 SCH40 SDR9 

1.06 0.97 

1.69 

3.43 

5.81 

8.70 

l2.18 11.45 

21.08 20.04 

For Siunits: J f(Jot 

For the fixlure supply lubing only. 
NA: Not Applicable. 

L 602.7.3 Recirculation Loop. RUll out lines from a 
hot water recirculation loop shall not exceed a volume 
of 16 oz mL). Residential hot water recirculation 
systems are limited to those that utilize on-demand 
activation of the circulating pump. 

L 603.0 Sel"vice Bot 'Vater - Other Than Low-Rise 
Residential Buildings. 

L 603.1 General. The service hot water, other than single
fami Iy houses, multi-family structures of three stories or 
fewer above grade, and modular shall comply with 
this section. 

L 603.2 Service Water 

603.2.1 New Buildings. Service water heating 
c:uc:tF'nlC! and equipment shall comply with the require
ments of this section as described in Section L 603.3. 
[ASHRAE 90.1 :7.1. J .IJ 
L 603.2.2 Additions to Existing HUlllclm2S. Service 
water heating systems and equipment comply 
with the requirements of this section. 

Exception: \\There the service water heating to an 
addition is provided by service water heating 
systems and equipment, such systems and equipment 
shall not bc required to be in accordance with this 
appendix. However, new systems or equipment 
installed shall be in accordance with specific require
ments applicable to those systems and equipment. 
[ASHRAE 90.1 :7.1.1 

603.2.3 Alterations to Existing Buildings. Building 
service ,vater heating equipment installed as a direct 
replacement for existing building service water heating 
equipment shall be in accordance with the require
ments of Section L 603.0 applicable to the equipment 
being replaced. New ancl replacement piping shall 
comply with Section L 603.4.3. 

Exception: Compliance shall not be required where 
there is insufficient space or access to meet these 
requirements. [ASHRAE 90.1 :7.1.1.3J 

L 603.3 Compliance Path(s). Compliance shall be 
achieved in accordance with the requirements of Section L 
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NA 
1.25 

9.22 

15.79 

2.35 

3.91 

5.81 

8.09 

13.86 

603.1, Section L 603.4, Section L 603.5, and Section L 
603.6. [ASHRAE 90.1 :7.2.1 J 

L 603.3.1 Energy Cost Budget Method. 
using the Energy Cost Budget Method (Section 11 of 
ASHRAE 90.1) for demonstrating compliance with the 
standard shall be in accordance with the requirements 
of Section L 603.4, in conjunction with Section 11 of 
ASHRAE 90.1, Energy Cost Budget Method. 
[ASHRAE 90.1 

L 603.4 ~[andatoryProvisjons. 

l~ 603.4.1 Load Ca1culations. Service water heating 
system loads for the purpose of sizing systems 
and equipment shall be determined in accordance with 
manufacturer's published sizing guidelines or accepted 
em~m!~ermg standards and handbooks acceptable to the 
aOCmtll11g authority (e.g., ASHRAE Handbook - HV AC 
Applications). [ASHRAE 90.1 :7.4.1] 

L 603.4.2 Equipment Efficiency. Water 
equipment, hot-water supply boilers Llsed 
heating potable water, pool heaters, and hot-water 
storage tanks shall comply with the criteria listed in 
Table L 603.4.2. Where multiple criteria are listed, all 
criteria shall be met. Omission of minimum perfor
mance requirements for certain classes of equipment 
does not preclude use of such equipment where appro
priate. Equipment not listed in Table L 603.4.2 has no 
minimum performance requirements. 

: Water heaters ancl hot-water supply 
boilers having more than 140 gallons (530 L) of 
storage capacity are not required to meet the standby 
loss (SL) requirements of Table L 603.4.2 where: 

(1) The tank surface is thermally insulated to R-12.S. 

(2) A standing pilot light is not installed. 

(3) Gas- or oil-fired storage water heaters have a flue 
damper or fan-assisted combustion. [ASHRAE 
90.1 :7.4.2J 

L 603.4.3 Insulation. Hot water supply and return 
piping shall be insuI.ated. The minimum wall 
thickness of the insulation shall be equal to the 
nominal diameter of the pipe up to 2 inches (50 mm). 
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TABLE L 603.4.2 
PERFORMANCE REQUIREMENTS FOR WATER HEATING EQUIPMENT 

[ASHRAE 90.1: TABLE 7.8] 

EQUIPMENT TYPE 

Electric Table Top Water Heaters 

SIZE CATEGORY 
(INPUT) 

- ----------------~-----

Electric water heaters 

Gas storage water heaters 

Gas instantaneous (tankless) 
heaters 

Oil instantaneous water heaters 

Hot-water supply boilers, and oil 

Hot-water supply boilers, 

Hot-water supply boilers, oil 

Pool heaters, oil and gas 
.--~--".---- ----,--- "" 

Heat pump pool heaters 

Tanks 

Amps and g50 Volts 

000 Btu/h 

>50000 Btu/h and 
<200 000 Btu/h 

2:200000 Btll/h4 

2:200000 Btu/h 

10000 Btu/h 

glo 000 Btu/h 

10000 Btu/h 

2:300000 Bw/h and 
< 12 500 000 Btu/h 

All 

All 

All 

SUBCATEGORY OR 
RATING CONDITION 

Resistance 2:20 gal 
------ .. - ... _-_._.-._ ....... , .. . 

Resistance 2:20 gal 

Resistance 2:20 gal 

Heat Pump 

2:20 gal 

<4000 {Btuih)/gal 

2:4000 (Btu/h)/gal and 

2:4000 (Btu/h)/gal and < 10 gal 

PERFORMANCE 

REQUIRED1 

2:4000 (Btu/h )igal and 0 ga I 8()c'1o El (0/800 
II O'l/V) SL Btu/l! 

2:4000 (Btu/h)/gal and <2 gal 0.59-0.00 19V FF 

2:4000 (Btu/h)/ gal and < 10 gal 80%, Et 

2:4000 (Btu!h)/gal and 2:10 gal 781% (O/XOO 
I 1 O~V) Btu/h 

< 12 500 000 Btu/h 
gal 

2:4000 (Btu/h)/gal and <10 gal 80<j'(, El (0/800 
II SL, Btu/h 

2:4000 (Btu/h)/gal and 0 gal 

4.0 COP 

R-12.5 

For SI unils: I gallon = 3.785 L 1000 British thermal units per hour 0.293 kW. 

'lotes: 
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TEST 
PROCEDURE2,3 

DOE 10 eFR Part 430 

DOE 10 CFR Part 430 

Section G.2 ol'CSA Z21.10.3 

DOE 10 CFR Part 430 

DOE 10 CFR Pari 430 

Sections G.I and G.2 afCSA 
Zll.IOJ 

DOE 10 CFt<. Pan 430 

CSA 1 10.3 

DOC 10 eFR Pari 430 

Sections G.I and G.2 ofCSA 
Z21.1(),] 

Sections Ci.1 and G.2 ofCSA 
Z21.10.3 

ASH RAE 146 

ARI1160 

(none) 

I Energy factor (EF) and thermal efficiency (Et ) are minimum requirements. while standby loss (SL) is maximum Btu/h (kW) based 011 (21 tem-
perature difference bet\vee::n stored water and ambient requirements. In the EF equation, V is the rated volume in gallons. In the SL equation, V is the rated 
volume in gallons and 0 is the nameplate input rate in Btu/h (kW). 

Section 12 of ASHRAE 90.1 contains a complete specification, including the year version, or the rei'erenced lest procedure. 

Section G.I is titled "Test Method for Measuring Thermal Efficiency" and Section G.2 is titled "Test Method for Measuring Siandby Loss". 

Instantaneous water heaters with input rates below 200 000 Btu/h (58.6 kW) shall be in accordance with these requirements where the water heater IS 

designed to heat to of 180°F (82°C) or higher. 

The wall thickness shall be not less than 2 inches (51 
111111) for nominal pipe diameters exceeding 2 inches 
(50 mm). The conductivity of the insulation [k-factor 
(Btu&in/(h a ft2 

.. 
o F»)], measured radially, shall be less 

than or equal to 0.28 [Btu F)] [0.04 
W/(111 .. k)]. Hot water piping to be insulated shall be 
installed such that insulation is continuous. Pipe insu-
lation shall be installed to within of an inch (6.4 
mm) of appliances l appurtenances, structural 
members, or a wall where the pipe passes through to 
connect to a fixtll re with i 11 24 inches (610 mm). 
Building cavities shall be enough to accommo-
date the combined diameter the pipe, the insulation, 
and other objects in the cavity that the piping shall 
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cross. supports shall be installed on the outside of 
the pipe insulation. 

(1) Where the hot water pipe is installed in a wall that 
is not of a width to accommodatc the pipe and 
insulation, the insulation thickness shall bc permit
tcd to have the maximulll thickness that the wall is 
capable of accomlllodating and not less than of 
an inch (12.7 mm) thick. 

(2) Hot water supply piping exposed under sinks, 
lavatories, and similar fixtures. 

(3) Where hot water distribution pi ping is installed 
within attic, crawlspace, or wall insulation: 
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(a) In attics and crawlspaces the insulation shall 
cover the pipe not less than 51,/:: inches (140 
mm) further away from the conditioned space. 

(b) In walls, the insulation shall completely sur
round the pipe with not less than I inch (25.4 
111111) of insulation. 

(c) \Vhere burial within the insulation will not 
completely or continuously surround the pipe, 
then these exceptions do not 

L 603.4.4 Hot 'Vater System Design. 

L 603.4.4.1 Recirculation System 
Systel11s with multiple recirculation zones shall be 
balanced to uniformly distribute hot water, or they 
shall be operated with a pump for each zone. 

Exception: Systems with multiple recirculation 
zones that are designed to distribute hot water with 
differing temperatures. 

L 603.4.4.2 Flo,v Balancing Valves. Flow balanc-
valves shall be factory preset automatic flow 

control valves, flow regulating valves, or balanc
ing valves with memory stop. 

L 603.4.4.3 Air Elimination. Provision shall be 
made for the climination of air from the return line 
of a recirculation system. 

L 603.4.4.4 Maximum Volume of Hot Water. 
The maximum volume of water contained in hot 
water distribution lincs between the water heater 
and the fixture stop or connection to showers, 
kitchen faucets, and lavatories shall be determined 
in accordance with Section L 602.7. 

L 603.4.5 Service 'Vater .... ",,,11-.,,,."" System Controls. 

L 603.4.5.1 Temperature Controls. Temperature 
controls shall be provided that allow for storage tel11-
perature adjustment from 120°F (49°C) or lower to 
a maximum temperature compatible with the 
intended use. 

Exception: Where the manufacturer's installation 
instructions specify a higher minimum thermostat 
setting to minimize condensation and resulting 
corrosion. [ASHRAE 90.1 :7.4.4.1 ] 

L 603.4.5.2 Temperature lVlaintenance 
Controls. Systems designed to maintain usage 
temperatures in hot-water pipes, such as recirculat
ing hot-water systems or heat trace, shall be 
equipped with automatic time switches or other 
controls that are capablc of set to switch off 
the usage temperature maintenance system during 
extended periods where hot water is not required. 
[ASHRAE 90. 1:7.4.4.2] 

L 603.4.5.3 Outlet Temperatur'e Controls. 
Temperature controlling means shall be provided to 
limit the maximum temperature of water delivered 
from lavatory faueets in public facility restrooms to 
I J OaF (43°C). [ASHRAE 90.1 :7.4.4.3] 

L 603.4.5.4 Circulating Pump Controls. Where 
used to maintain storage tank water 
recirculating pumps shall be equipped with con
trols limiting operation to a period from the start 
of the heating cycle to a maximum of 5 minutes 
after the end of the heating cycle. [ASHRAE 
90.1 :7.4.4.4 ] 

L 603.4.6 Pools. 

L 603.4.6.1 Pool Heaters. Pool heaters shall be 
equipped with a readily accessible ON/OFF switch 
to allow shutting off the heater without adjusting 
the thermostat setting. Pool heaters fired by 
natural gas shall not have continuously burning 
pilot [ASHRAE 90.1:7.4.5.1] 

L 603.4.6.2 Pool Covers. Heated pools shall be 
equipped with a vapor retardant pool cover on or 
at the water surface. Pools heated to more than 
90°F shall have a pool cover with a 
minimum insulation value of R-12. 

Exception: Pools deriving over 60 percent of the 
energy for from site-recovered energy or 
solar energy source. [ASHRAE 90.1 

L 603.4.6.3 Time Switches. Time switches shall 
be installed on swimming pool heaters and pumps. 

Exceptions: 

(l) Where public health standards require 24-
hour pump operation. 

(2) \Vhere pumps are required to operate solar 
and waste heat recovery pool systems. 
[ASHRAE 90.1 :7.4.5.3] 

.L 603.4.7 Heat Vertical pipe risers serving 
storage water heaters and storage tanks not inte
gral heat traps and a nonrecirculating system 
shall have heat traps on both the inlet and outlet piping 
as close as practical to the storage tank. A heat trap is a 
means to counteract the natural convection of heated 
water in a vertical pipe fun. The means is either a 
device specifically designed for the purpose or an 
arrangement of tubing that forms a loop of 360 degrees 
(6.28 rad) or piping that from the point of connection 
to the water heater (inlet or outlet) includes a length of 
piping directed downward before connection to the 
vertical piping of the supply water or hot-water distri
bution system, as applicable. [ASHRAE 90.1 :7.4.6] 

L 603.5 Prescriptive Path. 

L 603.5.1 Space and 'Vater The 
usc of a gas-fired or oil-fired space-heating boiler 

otherwise in accordance with Section L 
to provide the total space heating and water heating for 
a building is allowed where one of the following con
ditions is met: 

(1) The single space-heating or the component 
of a modular or multiple boiler system that is 
heating the service water, has a standby loss in 
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Btu/h (kW) not exceeding (13.3 x pmd + 400)111, 
where (pmd) is the probable maximum demand in 
gallons per hour, determined in accordance with 
the procedures described in generally accepted 
engineering standards and handbooks, and (n) is 
the fraction of the year where the outdoor daily 
mean temperature exceeds 64.9°F (18.28°C). 

The standby loss is to be determined for a test 
period of 24 hours duration while maintaining a 
boiler water temperature of not less then 90°F 
(32°C) above ambient, with an ambient tempera
ture between 60°F (16°C) and 90°F (32°C). For a 
boiler with a modulating bumer, this test shall be 
conducted at the lowest input. 

(2) It is demonstrated to the satisfaction of the 
Authority Having Jurisdiction that the use of a 
single heat source will consume less energy than 
separate units. 

(3) The energy input of the combined boiler and water 
heater system is less than 150 000 British thermal 
units per hour (Btu/b) (44 kW). [ASHRAE 
90.1 :7.5.1 J 

L 603.5.2 Service Water Equipment. 
Service water heating equipment lIsed to provide the 
additional function of space heating as part of a combi
nation (integrated) system shall satisfy stated require
ments for the service water heating equipment. 
[ASHRAE 90.1 :7.5.2] 

L 603.5.3 Heat Recovery for Service Water Heating. 
Condenser heat recovery systems shall be installed for 
beating or preheating of service hot water provided the 
following are true: 

(1) The facility operates 24 hours a day. 

(2) The total installed heat rejection capacity of the 
water-cooled systems exceed 6 000 000 Btu/h 
(1758 kW) of heat rejection. 

(3) The design service water heating load exceeds I 
000000 Btu/h (293 kW). [ASHRAE 90.1 :6.5.6.2.1 ] 

L 603.5.3.1 Capacity. The required heat recovery 
system shall have the capacity to provide the 
smaller of: 

(]) Sixty percent of the peak heat rejection load at 
design conditions. 

Preheat of the peak service hot water draw to 
85°F (29°C). 

Exceptions: 

(1) Facilities that employ condenser heat recov
ery for space heating with a heat recovery 
design exceeding 30 percent of the peak 
water-cooled condenser load at design condi
tions. 

(2) facilities that provide 60 percent of their 
service water heating from site-solar or site
recovered energy or from other sources. 
[ASHRAE 90.1:6.5.6.2.2J 
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L 603.6 Submittals. The Authority Having Jurisdiction 
shall require submittal of compliance documentation and 
supplemental information in accordance with Section 
103.2.1 of this code. 

L 604.0 Solar Water Heating Systems. 

L 604.1 General. The erection~ i nstallatio11, alteration, 
addition to, use or maintenance of solar water heating 
systems shall be in accordance with this section and the 
Uniform Solar Energy Code. 

L 604.2 Annual Inspection and Maintenance. Solar energy 
systems that utilize a heat transfer fluid shall be inspected 
annually, unless inspections are required 011 a more fl'equent 
basis by the solar energy system manufacturer. 

L 605.0 Hard Water. 

L 605.1 Softening and Treatment. \Vhcre water has a 
hardness equal to or exceeding 10 gr/gal (J 71 mg/L) mea
sured as total calcium carbonate equivalents, the water 
supply line to water heating equipment and the circllit 
boilers shall be softened or trcated to prevent accumulation 
of lime scale and consequent reduction in energy dficiency. 

L 701.0 Installer Qualifications. 

L 70 L 1 Scope. The provisions of this section address 
minimum qualifications of installers of plumbing and 
mechanical systems covered within the scope of this 
appendix. 

L 702.0 Qualifications. 

L 702.1 General. \Vhere permits are required, the 
Authority Having Jurisdiction shall have the authority to 
require contractors, installers, or service technicians to 
demonstrate competency. Where determ i ned by the 
Authority Having Jurisdiction, the contractor, installer or 
service technician shall be licensed to perform such work. 

L 801.0 Method of CaJculating Water Savings. 

L 801.1 Purpose. The purpose of this section is to provide 
a means of estimating the water savings where installing 
plumbing and fixture fittings that lise less water than the 
maximum required by the Energy Policy Act of 1992 and 
2005 and this code. 

L 801.2 Calculation of 'Vater Savings. Table L 801.2(1) 
and Table L 801.2(2) shall be permitted to be used to estab
lish a water use baseline in calculating the amount of water 
saved as a result of lIsing plumbing fixtures and fixture fit
tings that use less water than the required maximum. \Vater 
use is determined by the following equation: 

Water use = (flow rate or consumption) x (duration) x 
(occupants) x (daily uses) 
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FIXTURE TYPE 

Showerhcads 

Private or Private Use Lavatory Faucets 

Residential Kitchen Faucets 

Lavatory Faucets in other than Residences, 
Apartments, and Private Bathrooms in Lodging 
Facilities 

Metering Faucets for Wash Fountains 

TABLE L 801.2(1) 
WATER USE BASELINEs 

MAXIMUM FLOW-RATE 

CONSUMPTION2 

0.25 minutes 

4 minutes 
-f ..... __ .... _ ..... . 

2.2 gpm / 20 [rim space 
(inches) at 60 psi] 

0.5 gpm 

0.25 gplll / 20 [rim space 
(inches) at 60 psi] 

1.6 gallons per flush 

per flush 

0.25 minutes 

0.25 minutes 

0.25 minutes 

1 flush 

J flush 

OCCUPANTS3,4 

4 

3 

1 male' 
,._................... ··········--·-1 .. ··· 

3 female .-." ... --.~ ... 
2 male 

0.06 I pound-force per square inch 6.8947 kPa, I gallon = 3.785 L, 1 inch 25.4 111m 

I The dai Iy lise number :shall be increased to three where urinals are not installed in the room. 

The maximum 1low rate or consumption is (l'om the Energy Policy Act. 

For residential occupancies. the number of occupants shall be bw;ed on two persons for the first bedroom and one additional person for each additional 
bedroom. 

For non-residential occupancies, refer to Table 422.1 for occupant load factors. 

Where determining calculations, assume one llse per person for or self closing faucets. 

546 2013 CALIFORNIA PLUMBING CODE 



APPENDIX L 

TABLE L 801.2(2) 
WATER SAVINGS CALCULATOR1,2,3 

NON-RESIDENTIAL BUILDINGS 

BASELINE CASE: CHANGE OCCUPANT VALUES TO REFLECT ANTICIPATED OCCUPANCY 

FIXTURE TYPE 

flush) toilet male 
. ~ .....•... c:_ .....•••..•• _~_:_._ •• __ .. _ ..... . 

Commercial lavatory faucet - 0.5 gprn 

Kitchen sink 

Showerhead 2.5 gpm 

1.6 

1.6 

1 

0.5 

2.2 

2.5 
.--.•.. -~---.--- ------~.-~-... --.-... --.. 

FIXTURE TYPE 

For Sf units: I gallon per minute 0.06 Lis, I gallon = 3.785 L 

Notes: 

1.28 

0.5 

0.5 

2.2 

2.5 

OCCUPANTS 

150 

150 

150 

300 

300 

8 300 

Total Daily Volume 

Annual Work Days 

Total Annual 

OCCUPANTS 

150 

150 

150 

300 

300 

300 

DAILY WATER 
USES (gallons) 

240 

720 

300 

113 

165 

600 

138 

260 

555 750 

DAILY WATER 
USES (gallons) 

192 

576 

150 

113 

165 

600 

1796 

260 

466830 

88920 

16.0 

Consumption values shown as underlined ret1ect the maximum consumption values associated with the provisions called ou! in the lAPMO Green 
Plumbing & Mechanical Code Supplement. 

Where 
(assume I 

faucets are used, inseli the t10w rate of the faucet in the "Consumption" column and 
per use). 

the cycle time in the "Duration" column 

3 To determine estimated savings, insert occupant values (same as Baseline) and consumption values based on fixtures and fixture fittings installed. 
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APPENDIX L 

TABLE L 801.2(2) 
WATER SAVINGS CALCULATOR (continued)l, 2 

RESIDENTIAL 3 BEDROOM STRUCTURE 

BASELINE CASE: CHANGE OCCUPANT VALUES BASED ON NUMBER OF BEDROOMS (EXAMPLE SHOWN IS FOR 3 BEDROOMS) 

FIXTURE TYPE 

1.6 gpf toilets 

La vatory faucet 2.2 gpm 

Kitchen sink 2.2 gpm 

Showerhead - 2.5 gpm 

FIXTURE TYPE 

1.6 gpftoilet male 

Lavatory faucet 1.5 

2.2 gpm 

2.5 gpm 

CONSUMPTION 
, (gallons per minute) 

1.6 

2.2 

2.2 

2.5 

CONSUMPTION 
(gallons per minute) 

1.28 

1.5 

2.2 

2.5 

For SJ units: I gallon pcr minutc = 0.06 I gallon L 

Notes: 

DAILY USES 

5 

8 

6 

0.75 

8 

6 

I 0.75 

DURATION 
OCCUPANTS 

DAILY WATER 
(minutes) USES (gallons) 

4 32 

0.25 4 18 

0.25 4 13 

8 60 

123 

44822 

OCCUPANTS 
DAILY WATER 
USES (gallons) 

4 26 

0.25 4 12 

0.25 4 13 

8 4 60 

Total Daily Volume III 

40442 

4380 

I Consumption values shown underlined reflect thc maximum consumption valucs associated \vith the provisions called out in the [APMO Green 
Plumbing & Mechanical Code Supplement. 

To detel111inc estimated savings, insert occupant valucs (s3me as Baseline) and consumption values based on fixtures and fixture fittings installed. 

Notes and instructions for Table L 801.2(2): 

Table L 801.2(2) is an eX(lll1ple of a calculator thai is cap(lble of helping estimate water savings in residential and nonresidential structures. The "Duration" 
of usc and "Daily Uscs" values that in the table (lre estimates and based on previous studies. The first example shown below is for a commercial 
office vvith 300 occupants, I females, and 150 males. The second example for a 3 bedroom residential building. To obtain and usc a working 
copy of this follow the download and use instructions below. 

Instructions for dlH·vnload: 

I. Go to the IArMO web site al .JaI)ml::>greer1.01-g in order to download the water-savings calculator. The calculator is Microsoft Office Excel file 
of running MS Excel. 

2. Follow the instructions jor down loading and running the file. 

Instructions lor 

I. In the Baseline C(lSC section, insert the numbcr of total occupants, male Oc(;u~)ants and female occupants that apply for the building in the "Occupants" 
column. Unlcss specitic gender ratio v<.1lucs arc provided, assume a 50/50 ratio. 

2. Copy and paste these same values in the '·Occupants" column of the Calculator section. 

3. In the Calculator section, insert the consumption v(liues (flow rates in gpm or g(liions per flush or per cycle) in the "Consumption" column. 

4. Estimatcd water savings in terms of percent savings versus baseline values, gallons per day and gallons per year will be automatically caleulated. 
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Note: The information contained in these tables are not part of this American National Standard (ANS) and have not been 
processed in accordance with ANSI's requirements for an ANS. As such, these tables may contain material that has 110t been sub
jected to public review or a consensus process. In addition, they do not contain necessary for conformance to the 
standard. 

MULTIPLY BY TO OBTAIN 

Acres ................................................................ 43 560 ........................................ Square feet 

Acre-feet .......................................................... 43 560 ........................................ Cubic fcet 

Acre-feet ....................................................... .325 851 ........................................ G3110118 (U.S. liquid) 

Atmosphere (standard) (atm) .............................. 76.0 ........................................ Centimeters of mercury 

Atmosphere (standard) ........................ " ............ 33.90 ........................................ Feet of water 

Atmosphere (standard) ...................................... 29.92 ........................................ inches of mercury 

Atmosphere (standard) .............................. 101.3250 1 ........................................ KiloPascals (kPa) 

Atmosphere (standard) ...... , .............. ,', .............. 14.70 ........................................ Pounds-torce/square inch 

British thermal units (Btu) ........................... 1 055.055 ....................................... .Joulcs (J) 

Btus/hour ..................................................... 0.000293 ........................................ Kilowatts (kW) 

Btus/hour ........................................................... 0.293 ........................................ Watls (W) 

Btus/minute ....................................................... 12.97 ........................................ Foot pounds-torce/second 

Btus/minute ................................................... 0.02358 ........................................ Horsepowcr (hp) (international) 

Centimeters (cm) ............................................. 0.3937 ........................................ Inches 

Centimeters of mercury (0°C) ....................... 0.01316 ........................................ Atmosphcre (slandard) 

Centimeters of mercury (0°C) ........................... 0.446 ........................................ Feet of water 

Centimeters of mercury (O°C) ........................... 27.84 ........................................ Pounds-force/square fcet 

Centi meters of mercury (O°C) ......................... 0 .1934 ........................................ Pounds-force/square inch 

Cubic fect (ft3) .................................................... J 728 ........................................ Cubic inches 

Cubic feet ........................................................ 0.0283 ........................................ Cubic meters (m3 ) 

Cubic feet ..................................................... 0.()3704 ........................................ Cubic yards 

Cubic teet ...................................................... 7.48052 ........................................ Gallons (U.S. liquid) 

Cubic feet .......................................................... 29.92 ........................................ Quarts (U.S. liquid) 

Cubic feet/minute (ft3/min) ......................... 0.000472 ........................................ Cubic meters/second 

Cubic feet/minute .................... , ....................... 0.1247 ........................................ Gallons/seeond 

Cubic feet/minute .......................................... 0.4 7194 ........................................ Litcrs/second (L/s) 

Cubic teet/second (ft3/s) ........................... 646316.89 ........................................ Gallons/day 

Cubic feet/second ......................................... .448.831 ........................................ Gallons/m inute 

Cubic yards (yd3) .................................................... 27 ........................................ ClIbic feet 

Cubic yards ...................................................... 201.97 ........................................ Gallons liquid) 

'-'''''''-1''''~,~ ............................................................ 0.0174 ........................................ Rads 

Fcet (ft) .............................................................. 304.8 ........................................ 'Millillletcrs 

Fect ofwatcr (4°C) .......................................... 0.0295 ........................................ Atmosphere (standard) 

Feet of water (4°C) .......................................... 0.8827 ........................................ fnches of mcrcury 

Feet ofwatcr ............................................ 62.43 ........................................ Pounds-force/square feet 

Feet of water (4°C) .......................................... 0.4335 ........................................ Pounds-t()J'cc/square inch 

Feet/minute (ft/min) ...................................... 0.01667 ........................................ Feet/second 

Feetiminllte .................................................... O.01136 ........................................ Milcs/hour 

Feet/second (ft/s) ............................................. 0.3048 ........................................ Metcrs/second (111/S) 

F eetlsecond ...................................................... 0.6818 ........................................ Miles/hour 

Feet/second .................................................... 0.0 1136 ........................................ Miles/minute 
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USEFUL TABLES 

MULTIPLY BY TO OBTAIN 

Foot pounds-force (ft-1bf) .................................. 1.355 ....................................... .Joules 

Gallons (U.S. liquid) ............................................ 231 ........................................ Cubic inches 

Gallons (U.S. liquid) (gal) ........................... 0.003785 ........................................ Cubic meters 

Gallons (U.S. liquid) ....................................... 0.1337 ........................................ Cubic feet 

Gallons (U.S. liquid) ......................................... 3.785 ........................................ Liters 

Gallons (U.S. liquid) ............................................... .4 ........................................ Quarts (U.S. liquid) 

Gallons/minute (gpm) ..................................... 8.0208 ........................................ Cubic feet/hour 

Gallons/minute .............................................. 0.00223 ........................................ Cubic feet/second 

Gallons/minute .............................................. 0.06309 ........................................ Liters/second 

Grains (gr) ............................................... 0.00006479 ........................................ Ki10grams (kg) 

Inches (in) ............................................................ 2.54 ........................................ Centimeters 

Inches of mercury (0° C) ................................ 0.03342 ........................................ Atmosphere (standard) 

Inches of mercury (O°C) .................................... l.133 ........................................ Feet of water (4°C) 

Inches mercury (O°C) ..................................... .3.3863 ........................................ Ki10Pasca1s (kPa) 

Inches of mercury (O°C) .................................. 0.4912 ........................................ Pounds-force/square inch 

Inches of water (4°C) .................................. 0.002458 ........................................ Atmosphere (standard) 

Inches of water (4°C) .................................... 0.07356 ....................................... .Inches of mercury (O°C) 

Inches of water (4°C) ........................................ 5.202 ........................................ Pounds-force/square feet 

Inches of water (4°C) .................................... 0.03613 ........................................ Pounds-force/square inch 

KiloPascals (kPa) ........................................ 0.145038 ........................................ Pounds-force/square inch 

Liters .................................................................. 61.02 ........................................ Cubic inches 

Liters (L) ........................................................... 0.001 ........................................ Cubic meters 

Liters ................................................................ 0.2642 ........................................ 0a11ons (U.S. liquid) 

M iles ................................................................... 5280 ........................................ Feet 

Miles/hour (mi/h) ................................................... 88 ........................................ Feet/minute 

Miles/hour ......................................................... 1.467 ........................................ Feet/second 

Millimeters (mm) .................................................. 0.1 ........................................ Centimeters 

Millimeters .................................................... 0.03937 ....................................... .Inches 

Millinleter .......................................................... 0.00 1 ........................................ Meters 

Ounces (oz) ................................................... 0.02834 ........................................ Kilograms 

Pounds (Ib) .................................................... 0.45359 ........................................ Ki10grams 

Pounds/cubic foot (Ib/ft3) .............................. 16.0 184 ........................................ Ki10grams/cubic meter (kg/m3) 

Pounds/square inch (lb/in2) ............................... 703.1 ........................................ Kilograms-force/square meter (kg/m2) 

Pounds/square foot (lb/ft2) ......................... .4.882427 ........................................ Kilograms-force/square meter (kg/m2) 

Pounds-force (lbf) ........................................... 4.4482 ........................................ Newtons (N) 

Pounds-force/square inch (psi) ...................... 0.06805 ........................................ Atmosphere (standard) 

Pounds-force/square inch .................................. 2.307 ........................................ Feet of water (4°C) 

Pounds-force/square inch .................................. 2.036 ....................................... .Inches of mercury (O°C) 

Pounds-force/square inch .............................. 6.89476 ........................................ Ki10Pasca1s 

Quarts (U.S. dry) (dry qt) .................................. 67.20 ........................................ Cubic inches 

Quarts (U.S. liquid) (Iiq qt) ............................... 57.75 ........................................ Cubic inches 

Square feet (ft2) .................................................... 144 ........................................ Square inches 

Square feet ....................................................... 0.0929 ........................................ Square meters 

Square inches (in2) ...................................... 0.000645 ........................................ Square meters 

Square miles (mi2) ................................................ 640 ........................................ Acres 

Square yards (yd2) .................................................... 9 ........................................ Square feet 

Temperature (OC) + 17.28 ...................................... 1.8 ........................................ Temperature (OF) 

Temperature (OF) - 32 ............................................. % ........................................ Temperature (OC) 

Tons (short) ......................................................... 2000 ........................................ Pounds 

Water column (J inch) ................................... 0.24908 ........................................ KiloPascals 
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AREAS AND CIRCUMFERENCES OF CIRCLES 

DIAMETER 

Inches 

lif2 

2 

21/2 

3 
4 

5 

8 

9 

10 

CIRCUMFERENCE 

mm 

8 

10 

15 1.57 

20 2.36 

25 3.14 

32 3.93 

40 4.71 

50 6.28 

65 7.85 

80 9.43 

100 12.55 

125 

150 

175 

200 25.13 

225 28.27 

250 31.42 

EQUAL PERIPHERIES 

S 0.7854 D 

D = 1.2732 S 

EQUAL AREAS 

Area of square (S') = 

1.2732 x area of circle 

Area of square (S) 

0.6366 x area of circle C 

C =rrD 2rrR 

C = 3.5446 Varea 

D = 0.3183 C = 2R 

D = 1.1283 Varea 

Area =rrR2 = 0.7854 D2 

Area = 0.07958 C2 =rrD2 
Ll 

S 
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mm 

10 

20 

30 

40 

60 

80 

100 

120 

160 

200 

240 

320 

400 

480 

560 

640 

720 

800 

S 0.8862 D 

D = 1.1284 S 

S 0.2821 C 

rr = 3.1416 

USEFUL TABLES 

AREA 

Inches2 mm2 

0.01227 ~.O 

0.04909 

0.11045 71.3 

0.19635 126.7 

0.44179 285.0 

0.7854 506.7 

1.2272 791.7 

1.7671 1140.1 

3.1416 2026.8 

4.9087 3 [66.9 

7.0686 4560.4 

12.566 8107.1 

19.635 12667.7 

28.274 18241.3 

38.485 24828.9 

50.265 32428.9 

63.617 41043.1 

78.540 50670.9 

S' 
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USEFUL TABLES 

FLOW IN PARTLY FILLED (ONE-HALF FULL) PIPES 
(BASED ON MANNING'S FORMULA WITH n = .012) 
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FLOW IN PARTLY FILLED (FULL) PIPES 
(BASED ON MANNING'S FORIIIIULA WITH n = .012) 
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USEFUL TABLES 

METRIC SYSTEM 

(INTERNATIONAL SYSTEM OF UNITS - SI) 

F or the users of this code, we are including a short explanation and some conversion tables to aid in the conversion of our 
familiar English units to the forthcoming SI units. 

This is written with the code users in mind, and will detail only those measurements used in everyday work and calcula
tions. For the scientific units, we recommend the use of ANSI Z210.1, "Metric Practice Guide." 

GENERAL COMMENTS 

Our present system of measuring involves the three dimensions afforce, length and time. The SI units involve mass, length, 
and time. The change of force to mass has meaning in scientific and engineering work, but for practical use in ordinary con
struction, we will show kilogram to pounds conversion values, although an exact conversion would be pounds force divided by 
the acceleration due to gravity to mass units. 

In the same manner, the SI units for temperature expressed in Kelvins and based on absolute zero will be given as degrees 
Celsius, which is the more familiar and practical Centigrade degrees. 

The Sl system measures angles in radians where there are 2 pi radians in a circle, but using a 1.5708 bend to change from 
a vertical stack to a horizontal house drain is not as easy as calling out a bend or an ell for water piping. 

The foregoing notes are intended to show that in making conversions from one unit system to another, a little common 
sense must be lIsed and the degree of accuracy needed to do the job at hand. 

The following tables are set up using this approach and using the preferred SI units. 
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USEFUL TABLES 

CONVERSIONS 

TO CONVERT INTO MULTIPLY BY 

Atmosphere Centimeters of mercury 76.0 

British thermal units (Btu) Joules 1055.056 

Btus/hour Kilowatts 0.000293 

Btus/hour Watts 0.293 

Circumference Radians 6.283 

Cubic feet Cubic meters 0.0283 

Cubic feet Liters 28.32 

Cubic feet/hour Cubic meters/hour 0.0283 

Cubic feet/minute Liters/second 0.4719 

Cubic inches Cubic meters 1.64 x 10-5 

Cubic inches Liters 0.01639 

Cubic meters Gallons (U.S. liquid) 264.17 

Cubic yards Cubic meters 0.76455 

Radians 0.0175 

Fahrenheit Celsius (OF-32)/l.8 

Feet Meters 0.3048 

Feet Millimeters 304.8 

Feet/second Meters/second 0.3048 

Foot-pounds Joules 1.356 

Foot pounds-force/minute Kilowatts 2.260 x 10-:'\ 

Foot pounds-force/second Kilowatts 1.356 x 10-:1 

Gallons Liters 3.785 

Gallons/day Liters/second 4.3 x 10-5 

Gallons/minute Liters/second 0.063 

Grains Kilograms 6.479 x 10-5 

Horsepower Kilowatts 0.7457 

Horsepower-hours Joules 2.684 x 10 1
(, 

Horsepower-hours Kilowatt-hours 0.7457 

Inches Millimeters 25.4 

Inches/hour Millimeters/hour 25.4 

Inches of mercury (O°C) KiloPascals 3.3863 

Joules Btus 9.480 x 10-4 

Joules Foot-pounds 0.7376 

Joules Watt-hours 2.778 x 10-4 

Kilograms Pounds 2.2046 

Kilograms Tons (short) 1.102 x 10-' 

Kilometers Miles (statute) 0.6214 

Ki lometers/hour Miles/hour 0.6214 

Kilowatts Btus/hour 3412.14 

Kilowatts Horsepower 1.341 

Kilowatt-hours Btus 3413 

Kilowatt-hours Foot-pounds 2.655 x 10'6 

Kilowatt-hours Joules 3.6 x 10,6 

Liters Cubic feet 0.03531 

Liters Gallons (U.S. liquid) 0.2642 
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USEFUL TABLES 

TO CONVERT 

Meters 

Meters 

Meters 

Meters/second 

Meters/second 

M iles (statute) 

Miles/hour 

Millimeters 

Ounces (fluid) 

Pounds 

Pounds/foot 

Pounds-force/square ineh 

Quarts (I iquid) 

Radians 

Square feet 

Square inches 

Square inches 

Square meters 

Sq uare mill i meters 

Water column (1 inch) 

Watts 

Watts 

UNIT CONVERSIONS (continued) 

INTO 

Feet 

Inches 

Yards 

Feet/second 

IvIiles/hr 

Kilometers 

Meters/minute 

Inches 

Kilograms 

Kilograms 

Kilograms/meters 

Ki10Pascals 

Liters 

Degrees 

Square meters 

Square meters 

Square millimeters 

Square inches 

Square inches 

KiloPascals 

Btus/hour 

Horsepower 

MULTIPLY BY 

3.281 

39.37 

1.094 

3.281 

2.237 

1.609 

26.82 

0.03937 

0.02834 

0.4536 

1.4881 

6.8947 

0.9463 

57.30 

0.0929 

6.45 x 10-4 

645.16 

1550 

1.550 x 10-3 

0.24908 

3.4121 

1.341 x 10-3 

When the plumbing industry, including plumbers, suppliers, and manufacturers, actually begins the metric conversion pro
gram, it will undoubtedly follow the guidelines of committees selected from all phases ofthe construction industry as set up under 
the American National Metric Council. 

The final preferred units used will be those that apply to our industry and will be of the magnitude to simplify and ease job 
calculations and avoid confusion and ambiguity. 

The conversion looks complex and confusing, but when the metric system was first proposed in France, an attempt was made 
to include a ten-hour day, a ten-day week, and ten months to the year, but cooler heads prevailed and our time still follows the 
sun and seasons. Likewise, assigning new units or numbers to the quantities we must work with cannot change the basic hydraulic 
principles that plumbers have worked with throughout history. 

Information on conversion factors is provided by ANSI, the American National Metric Council, and the Division of Des
ignatronics, Inc. 
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-A
ABANDONED CESSPOOLS, GREASE 

INTERCEPTORS, SEEPAGE PITS, 
SEPTIC TANKS, AND SEWERS ...... 722.0, 1014.3.7, 

H 11.0, L 303.0 
ABSORPTION AREA, CAPACITY OF ............. H 3.0 
ACCESS PANELS ............. 317.1 (5), 402.11, 409.6, 

508.1,1319.1.1 
ACCESSIBILITY OF 

Appliances. . . . . . . ... 507.26, 508.2.2, 508.3, 508.4 
Chemical waste system. . . . . . . . . . .. . ...... 811.4 
Cleanouts ............ 509.5.9, 707.8, 707.13, 719.5 

909.1,910.6,1017.1,1103.4 
Connectors ...................... 604.4, 1211.4.4 
Continuous wastes and fixture 

tailpieces .................. .405.2, 420.3, 807.2 
Dissimilar metals .......................... 310.6 
Draft hoods ............................ 509.11.5 
Drips ................................. 1210.8.2 
Emergency eyewash equipment ............. .416.4 
Firefighter breathing air 
replenishment systems ........... F 5.3, F 6.2, F 7.1, 

F 7.2, F 9.3, F 11.1 
Fixtures for inspection, 

repairs, and cleaning . . . . . . . . . . . . ...... .402.1 
Flanges ............................ 1208.5.10.2 
Fuel gas meters . . . . .. . ......... 1208.6.1, E 26.2 
Fuel gas piping. . . . . . . ..... 1210.1.6, 1210.2.2.1, 

E24.1.1.2(4) 
Fuel gas pressure regulators ...... 1208.7.3, 1210.4.1 
Grease interceptors ............... 1014.2, 1014.3.4 
Interceptors and separators ... 1009.3, 1009.5, 1016.4, 

1017.1, H 9.5 
Island "fixtures ............. . ............ 909.1 
Joints .......................... 705.10.2, 1318.2 
Manholes .... , , , . , , , , ..... , , , , ... , . , , , , ,H 5,12 
Medical gas and vacuum equipment ".1324.1, 1325.1 
M/H parks ............... , . , ............. E 11 .1 
Nonpotable water systems ....... 1602.2.3, 1702.9.10 
Plumbing facilities .................. .402.7,422.4 
Pool heaters .......................... L 603.4.6 
Pressure regulators ........................ 608.2 
Receptors .......... . ................... 804.1 
Septic tanks. ...................... . .. H 5.5 
Showers . . . . . . . . . . . . . .. . ...... .408.6, L 402.5.2 
Slip joints .............................. .402.11 
Storage Tanks ............ 1702.9.5.3, K 104.4.1.1, 

L504.4.1.1 
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Sumps .................... 710.9,810.3,1101.5.2 
Traps ..................... 1003.1, 1006.1, 1007.1 
Vacuum drainage systems .................. C 7.2 
Valves ............. .413.3, 606.2, 606.3, 606.6, 710.4, 

710.6, 1101.5.4, 1210.2.2.1, 

1210.11,1319.1,1319.3.3, 
1319.6, 1602.2.4, E 33.4 

Vent connectors . .. . .................. 509.10.10 
Water heaters ...................... . .... 504.3 
Water meters ........................... L 404.3 

ACCESSIBLE 
Definition . . . . .. ......... . .............. 203.0 

ACCESSIBLE, READILY 
Definition ........................... . .. 203.0 

ACRYLONITRILE-BUTADIENE-STYRENE 
(ABS) PIPE ............ 203.0, 310.8, 402.6, 701.1 (2), 

705.1,705.10.4,707.1,903.1(2), 
903.1.1, 1003.1, 1101.3, 1102.1.1, 

1102.1.2, 1102.1.3, 1602.9.3, H 6.1, 

Table 313.1, Table 701.1 
ADDITIONS. . . . . . . . . .. . .............. 101.9, 101.11 

ADVANCE NOTICE FOR INSPECTIONS ....... 103.5.7.1 
AIR BREAKS 

Definition . . . . . . . .. . ..................... 203.0 

Required .... .415.3, 801.1, 801.2.2, 801.3, 801.6, 814.3 
AIR INTAKES ....... 506.9(6), 509.8(1), 509.8.2, 509.8.4, 

906.2, 1008.1, 1213.6.1.3(2), 
1324.2(7), 1324.4, 1325.3(2) 

AIR TANK, FOR SUMPS ...................... 710.11 
AIR TESTS 

Fuel gas piping systems ................ .1213.0 
Sanitary drainage ........... 103.5.8.1, 712.3, 723.1 
Storm drainage. . .. .......... . ........ 1109.2.2 

Water piping systems ....... 103.5.6, 103.5.8.1, 609.4 
AIR GAPS 

Definition. . . . . . . .. . ..................... 203.0 

Method ... .409.5, 410.2, 414.2, 419.3, 603.3.1,603.4.6, 
603.5.5,603.5.12,603.5.17, 603.5.21, 

610.13(7), 801.2.2, 801.3, 801.6, 814.3, 
1702.4, K 102.2, L 502.2, Table 603.2, 

Table 603.3.1 
Required ..... 603.4.4, 603.5.9, 611.2, 801.1,801.2.3, 

801.4, 801.5, 806.1, 807.4, 1306.2, 
1308.1, 1602.3, 1604.4, C 7.2.1, E 21.3 

ALTERATIONS AND REPAIRS 
Deviations allowed .......... 101.6, 103.5.4, 301.1.3 
Fuel gas piping .. 1206.3, 1210.4.1, 1213.1.2, 1213.4.2 
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ALTERNATE MATERIALS, DESIGN, 
AND METHODS. . . . . . . . . . . . . . . . . .. . . . ... 301.2 

ALTERNATE, WATER SOURCE 
definition .................. .... . ...... 203.0 

ALTERNATE WATER SOURCES. .. . .. 601.2.2.1, 1601.2 

ANCHORS AND HANGERS ............. (see Supports) 
APPLIANCES 

Categorized vent diameter/area 
definition ............................. 203.0 

Connectors ......... 509.12, 510.2.10, 1211.0, E 36.0 

Direct-vent ... .206.0, 504.2, 506.1, 509.2.4, 509.5.10.1, 
509.B, 509.11,511.0, Table 509.4 

Fuel connector 

definition. . . . . . . . . . . . . . . . . . . . .. . ..... 203.0 

Fuel gas, demand requirements ..... . 120B.4.1, 1215.0, 
1216.4, 1216.5, 
Table 120B.4.1 

In attics ................................ . 50B.4 
Indirect waste type ... . ....... . B06.0, B07.0, B09.0 
Roofs .................................. . 50B.0 
Under-floor spaces ....................... . 50B.4 
Venting ..................... . .......... 509.0 

APPLICATION FOR PERMIT .............. 103.2 

APPROVAL REQUIRED 
Appliances, fixtures ... 301.1, 407.1, 507.1, 610.2, 

710.13, B02.1 
Backflow preventers .................... .603.2 

Cesspools .......................... Appendix H 
Chemical waste systems. . . . . . . . . . . . . .. . B11.0 
Chimneys ........................ ... 503.1 

Combination waste and 
vent systems. . . . . . . . . . . . .. . .910.0, Appendix B 

Completed plumbing work ................... 103.5 

Condensate disposal ...................... . B14.1 
Devices ...................... 301.1, 603.2, 60B.2 
Draft hoods ...... . ......... 509.11.1.2 
Drainage piping ....... , ....... . 70B.1, 714.2, 71B.1 
Fixtures ....... , . .. ..... ............ .406.3 
Flue, vents ..... , ......................... 509.2 
Grease interceptors. . ............... . .1014.0 

Industrial interceptors and separators .. 1009.2, 1009.7 
Manholes. . . .. . ......................... 719.6 

Materials, specifications, standards ..... 301.1, 604.1, 

701.0 
Plans ................................... 101.5 

:::;eElpa~~e pits .............. . ........ Appendix H 
Septic tank and disposal systems ........ Appendix H 
Sleeves .............................. 312.10.2 

Special fixtures .......... ..... . ....... .407.1 
Supports ........... . ....... , ..... Table 313.1 

Vacuum drainage systems " ................ C 7.0 
Vents . . . . . . .. . ......... , .............. .503.1 

Water heaters, fuel gas .......... 501.1, 503.0, 504.1 
Water heaters, oil ............. 501.1, 503.0, 505.1 
Water supply systems ................ , ..... 602.4 
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APPROVED 
definition .................. . ........... 203.0 

APPROVED TESTING AGENCY 

definition ............. . . .............. 203.0 

AREA DRAIN 
definition ................................ 203.0 

ASBESTOS-CEMENT PIPE .... 605.1, 705.2, Table 604.1, 

Table 701.1, Table 1102.5 

ASPIRATORS. . . . . . . . . .. . ..... 203.0, 603.5.9, 130B.0 
ATTACHMENT, VERTICAL PIPING .............. 313.0 

AUTHORITY HAVING JURISDICTION 

definition .......................... , ..... 203.0 

AUTHORITY TO 

Disconnect gas ... . . . . . . . . . . . . . . .. . ..... 1206.0 

Render gas service ....................... 1205.0 

AUTOMATIC 

Appliances ...................... 509.3.4, 509.5.7 

Devices .. . . . . . . . . . . . . . . .. . .509.13,606.7, 60B.4 

Drains ....................... K 104.9.4, L 504.9.4 

Flushing tanks . . . . . . . .. . ................ 413.4 

Flushometer valves . . . . . .. . ............. .413.3 

Pumps ................ 1017.1,1101.5.2,1325.2.1, 

C 7.2.5, H 6.B, L 602.3 

Seat cover dispensers ................... .411.2.1 

Shutoff ........................... .403.5, 504.6 

Siphon, septic tanks ........... . .......... H 6.B 

Sumps and tanks .............. . ......... 710.9 
Systems .............................. 603.5.15 

AUTO WASH RACKS ........................ 1011.0 

-B-
BACKFILLING .............. 314.0, 1210.1.2.1, 1317.4, 

1602.11.3, H 6.2 

BACKFLOW ........ 204.0, 402.B, 601.1,603.0, 1101.5.4, 

120B.3.2, 1214.2, 1324.2, 1325.2, 

1602.2.4, 1602.9.1, 1702.9.5.5, E 16.1, 

E 5B.1, K 104.4.2, L 504.4.2 
BACKFLOW CONNECTION .............. 204.0, 603.0 

BACKFLOW PREVENTERS ..... (see Cross-connections) 

BACKFLOW PREVENTION 

ASSEMBLIES OR DEVICES ...... .403.3.1, 412.1, 414.2, 

417.3,419.3,602.2, 

602.3,603.0,610.13, 

E 64.1, E 77.1 , 

L 402.3.1, Table 603.2 
BACKFLOW PROHIBITED LOCATIONS ........ 603.4.9 

BACKPRESSURE BACKFLOW .. (see Cross-connections) 

BACKSIPHONAGE ............ (see Cross-connections) 

BACKSIPHONAGE OF TRAPS, PROTECTION .... 1002.1 

BACK-TO-BACK FIXTURES ................... .704.2 

BACKWATER VALVES ... 204.0, 710.1, 710.3, 710.4, 710.6, 

904.1, 1006.0, 1101.5.4, 1602.2.4, 

1602.9.1 (B), 1702.9.5.5, 
K 104.4.2, L 504.4.2 

2013 CALIFORNIA PLUIVIBING CODE 



BALLCOCKS .................... 603.5.2, Table 603.2 

BAPTISTRIES ......................... . ... .407.1 

BATHROOM GROUP 
definition .......... 204.0, Table C 4.1, Table C 4.1 (1) 

BATHROOM, HALF 
definition ........ . ..................... 204.0 

BATHTUB, PROHIBITED TYPE ................ .406.3 

BATHTUBS AND WHIRLPOOL BATHTUBS ...... .409.0 

BELL TRAPS, PROHIBITED ................... 1004.1 

BIDETS ..... . .......... .402.5, 410.0,601.1, 908.2.1 

BLOWOFF CONDENSERS ......... 810.1, Table 810.1 
BOARD OF APPEALS ..................... ..102.3 
BOILER BLOWOFF 

Definition ................................ 204.0 

Prohibited discharge . . . . . . . . . . . . . . . . . .... 810.1 
BOLTS, NONCORROSIVE ............... .402.3, 402.4 

BONDING JUMPER 
Definition . . . . . . . . . . . .. ........ . ........ 204.0 

BOTTLE TRAPS ............................ 1004.1 
BOTTLING ESTABLISHMENTS ................ 1013.0 

BOWL WAX OR GASKETS .... . ............ .402.6 
BRANCH 

De'finition ................................ 204.0 
BRANCH, FIXTURE 

Definition . . . . . . . . . . . . . .. . ............ .204.0 
BRANCH, HORIZONTAL 

Definition . .. .......... . ................ 204.0 

BRANCH VENT 
Definition ................................ 204.0 

BRASS CONNECTIONS, GROUND JOINT ...... 705.10.3 
BRASS PIPE .......... 302.1, 405.2, 420.3, 605.2, 705.3, 

707.1, 1101.3, 1208.5.2.3, 1208.5.3.2, 
1208.5.8.4, A 4.2, E 32.1, Table 313.1, 

Table 604.1, Table 701.1 

BRAZiNG ....... 309.2,408.7,605.2.1,605.3.1,605.17.1, 
609.3, 705.3.1, 705.5.1, 705.11.1, 705.11.2, 

1208.5.8.1, 1208.5.8.2, 1302.4, 1302.5, 
1310.3,1310.6,1315.5,1315.6,1318.2, 

1318.4,1318.7,1318.8 
BTU RATING, FUEL GAS APPLIANCES ......... 1208.4.1, 

Table 1208.4.1 
BUILDING 

Definition ........................ ... . .204.0 

BUILDING DRAIN (SANITARY) 
Definition . . . . . . . . . . . . . . . . . . . . . . . .... 204.0 
Size of .................................. 703.0 

BUILDING DRAIN (STORM) 
Definition . . . .. . ......................... 204.0 

BUILDINGS OVER SEWER ................... 101.6.1 
BUILDING SEWERS ................. Chapter 7, Part 11 

Cleanouts .................. . .......... 719.0 
Combined 

Definition ............................ 205.0 
Damage to . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .305.0 
Definition .. . ............................ 204.0 
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Distance from building 
and below ground ....... 312.3, 721.0, Table 721.1 

Grade and support of ............. . ....... 718.0 
Industrial wastes .......................... 306.0 

Location of ..... . .. 307.0,312.0, 721.0, Table 721.1 
lVlaterialof .... . . . . . . . . . . . . . .. . .......... 715.0 

Required ................... . .......... 713.0 

Sanitary, 

Definition .............. ......... . .. 204.0 

Size of . . . .. .. . . . . . .. .... . ........... 717.0 

Storm 
Definition ........ . .................. 204.0 

Testing of ................................ 723.0 

Water pipe in trench .. .............. . .... 720.0 

BUILDING SEWERS AND DRAINS, EXISTING ... 101.6.1 

BUILDING SUBDRAINS. . ............. 204.0, 1101.6 

BUILDING SUPPLY 
Definition . . . . . . . . . .. . .................. .204.0 

BURRED ENDS ...... . ... 309.3, 609.1, 701.2.1, 903.3, 
1208.5.5, 1314.3 

BUSHINGS, SOLDER ............... 701.5, Table 701.5 

-C-
CALIFORNIA ADMINISTRATION . ........... . Chapter 1 

CAPACITY OF 
Air tanks ............ . ................ 710.11 
Breathing air cylinders ..................... F 10.1 

Disposal fields ............ H 3.0, H 6.0, Appendix H 
Equipment .................... 804.1, Table 814.1 

Fuel gas piping .......... 1208.1.1, 1208.4.1, E 31.0, 
E 35.2, E 35.3, E 36.6 

Interceptors ..................... 1014.2.1, 1017.0 
lVledical gas and vacuum systems ... 1320.2.2, 1324.7, 

1325.4 

Nonpotable water systems ....... 1602.2.2, 1602.9.1, 
1602.10.2 

Scuppers ................................ D 4.0 
Seepage pits ............. H 3.0, H 7.1, Appendix H 
Septic tanks .............. . .H 2.0, H 5.4, H 5.14 
Sewage ejectors or pumps .... . ........... 710.3 
Sumps .............................. 1101.5.2 
Vacuum drainage systems ................. C 7.2.2 
Venting systems .......... 510.1,510.2, Appendix G 

Water closet tanks ...................... .403.2. 1 
Water heaters ... 501 .1 , L 603.4.2, L 603.5.3, Table 501.1 

CAST-IRON SOIL PIPE 
AND FITTINGS .......... 310.2,310.8,316.1,402.6.1, 

604.5, 701.1, 701.1 (6), 705.4, 

707.1,705.11.1,1101.3,1102.1.1, 
1208.5.2.1, 1208.5.8.4, 1505.2, 

Table 313.1, Table 701.1 
CAULKED JOINTS. . . . . . . . . . . . . . .705.4.1, 705.11.1 

CAULKING FERRULES ..... 701.4, 705.10.3, Table 701.4 
CEMENT MORTAR 

JOINTS, PROHIBITED . . . . . . .. ........... 705. 1.2 
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CERTIFICATE OF 
FINAL APPROVAL ... . ........... 103.5.9.3, 1204.0 

CERTIFICATION 
Backflow assembly testers ............. 205.0, 603.2 
Medical gas and vacuum certifiers .......... 1327.1.1 
Medical gas and vacuum installers .... 1302.3, 1310.3 
Medical gas and vacuum systems ........... 1310.2, 

1326.1.1,1327.0 
Pipe welder 

Definition ........................... 225.0 
CESSPOOL. . . . .. . ............... Appendix H, H 8.0 

Abandoned . ... . ................. 722.0, H 11.0 
Connections to sewer prohibited .............. 714.3 
Definition ................................ 205.0 
Distance from lot line, 

building, surface ......... Table 1602.4, Table H 1.7 
Must be on same lot as building .............. 307.0 

CHANGE IN DIRECTION OF DRAINAGE PIPING ... 706.0 
CHANGE IN DIRECTION OF 

FUEL GAS PIPING .......................... 1210.7 
CHECK VALVES 

In drainage systems ....... 710.4,710.12.1,710.13.2, 
1004.2 

In firefighter breathing air 
replenishment systems. . .. ..F 5.7, F 6.5.1, F 7.3 

In fuel gas systems ..................... 1208.8.1 
In medical gas and vacuum systems .. 1324.4, 1325.3.1 
In water systems .......... 603.0, 608.3, Table 603.2 

CHEMICAL TOILETS, PROHIBITED ............ .406.3 
CHEMICAL WASTES . . ................. 205.0, 811.0 
CHIMNEY 

Definition ................................ 205.0 
CHIMNEY, FACTORY-BUILT 

Definition ................................ 205.0 
CHIMNEY, MASONRY 

Definition . . . . . . . . . . . . .. . ................ 205.0 
CHIMNEY, METAL 

Definition . . . . . . . . . . . . . . ... ............ 205.0 
CHLORINATED POLY 

(VINYL CHLORIDE) (CPVC) PIPE .. 205.0, 604.1.1,604.9, 
605.4,608.5,811.2, 

Table 313.1, Table 604.1 
CIRCUIT VENTING ........................... C 8.0 
CLARIFIERS ................... 205.0, 1009.0, 1010.1 
CLEANOUT PLUGS OR CAPS ..... 707.1-707.3,707.13, 

1109.2 
CLEANOUTS ......... 316.1,317.1, 509.5.6.2, 509.5.9, 

707,0, 710.1,712.1,719.0, 801.2.2, 
803.1,909,1,910.6, 1002.3, 1008.1, 

1017.1,1101.12,1103.4, B 1.0, 
C 7.7, E 10.1, E 70.0, Table 707.1 

CLEARANCE FOR 
Fuel gas vents. .. . ............ 509.7.3.4, 509.10.4 
Water heaters .............. . ............ 504.3 

CLEAR WATER WASTE 
Definition ................................ 205.0 
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CLINIC SINKS. .......... . ...... 205.0,413.2, 420.2 

CLOSET BENDS ................ 310.3,310.5,315.2.1 

Maximum length .................... Table 1002.2 
CLOSET RINGS ........................... .402.6.1 

CLOSET SCREW BOLTS ............... .402.3, 402.6 
CLOTHES WASHER STA[\ID PIPE ......... 711.1,804.1 

CLOTHES WASHER SYSTEM . ........ . 205.0, 1602.1.1, 
1602.8.2.3 

CODE 
Definition ................................ 205.0 

Validity of .. , ............................. 103.8 

COLLECTION CENTERS 
AND FACILITIES. . . . . . . . . . . . . . . . . . 725.0, 1010.3 

COMBINATION WASTE AND 
VENT SYSTEMS ............ 205.0, 910.0, Appendix B 

COMBUSTIBLE MATERIAL 
Definition . . .. . ......................... 205.0 

COMBUSTIBLE PIPING INSTALLATIONS ........ 1504.0 

COMBUSTION AIR ........................... 506.0 

COMMISSARIES SERVING MOBILE 

FOOD PREPARATION UNITS ..... ..... . 205.0, 422.8 
COMMON 

Definition . . . . . . . . . . . . . . . . . . . . .. . ........ 205.0 

COMMON VENT, FUEL GAS .................. 509.6.4 
COMPLEX SYSTEM . ................ . 205.0, 1602.1.3 
COMPRESSION JOINTS .... 605.8.1.1,605.11.1.1,719.6, 

1208.5.9.3 
CONCEALED SLIP JOINTS ........... . ..... .402.11 

CONCEALING OF WORK PROHIBITED 

BEFORE INSPECTION .... . ....... 103.5.1, 103.5.3, 

1203.2, 1203.3 

CONDENSERS AND SUMPS ...... . . . . . . . . ... 810.0 
CONDUCTORS .... 205.0, 1101.11, 1101.12, 1102.1, 1103.2, 

1103.3, 1104.0, 1105.2, 1105.3, 1106.0, 

1702.6,1702.7.2,1702.9.7, K 103.2, 

K 104.6, K 104.12, L 503.2, 

L 504.6, L 504.12 
CONNECTIONS 

Future . . . . . . . . . . . . . . . .. ....... . .... 1602. 13.2 

Pressure drainage piping ........ . ...... ' .. 805.0 

To plumbing system, required ................ 304.0 

To sewer, required ......................... 713.0 
Unlawful . . .. . .................... .404.1,602.0 

Water heaters ......... . ................ 604.13 
CONNECTORS 

Firefighter breathing air 

replenishment systems .......... F 5.7, F 6.6, F 7.4 
Fuel gas ................. 1208.6.2, 1211.0, E 10.1, 

E 17.1, E 35.3, E 36.0 
Medical gas and vacuum systems ........... 1317.5 
Plumbing ............. 604.4,604.12,604.13, E 20.1 
Vents ....... 509.3.3.3,509.6,509.10,509.14,510.1, 

510.2, Appendix G, Table 509.7.3 
CONSTRUCTION, EXISTING ... , ............... 101.8 
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CONTAMINATION ......... 20S.0, 603.1, 603.S.S, 609.9(4), 

CONTINUOUS VENT 

714.S, 130S.1, 1318.4, 1318.S, 
1318.7,1324.3, 132S.3, C 3.1, 

C 7.3, E 62.1, F 11.2, F 11.3, 
Table 603.2 

Definition ............ . . ........... 20S.0 
CONTINUOUS WASTES 

Definition ................................ 20S.0 
Fittings. . . . . . . . . . . . . . . . . . . . . .. . ........ .419.2 
Materials .............. .......... . .... .40S.2 
Multiple fixtures . . . . . .. . ................. 1001.0 

CONTROL VALVES ... .408.3,408.9, 601.1, 606.S-606.7, 
1303.1,1327.2,1604.9, C 7.3, 

L 602.3.4, L 603.4.4.2 
COOLING WATER, CONNECTION PERMITTED .... 808.0 
COPPER AND LEAD PANS ................... .408.7 
COPPER PIPE OR TUBING ..... 302.1, 312.9, 604.2, 604.3, 

604.12, 60S.3, 60S.17.1, 
608.S, 609.1,609.3, 610.12, 

701.0,701.1 (4), 70S.S, 
70S.11, 811.1, 903.2,1101.3, 

1102.1.1, 1208.S.2.3, 1208.S.3, 
1208.S.8.4, 131S.4, 1317.7, 

1318.S, 1324.4, 1S0S.2, A4.2, 
E 20.1, E 32.1, Table 313.1, 

Table 604.1, Table 701.1 
CORRECTIONS ........................... 103.S.9.1 
CORROSION~RESISTANT OR 

PROTECTION FROM ............ 312.1,312.4, 402.3, 

402.6.2, 402.6.3, 407.3, 
S06.9, S07.4, S08.1.2, 

S09.S.3, S09.7, S09.10.1, 

603.5.15,613.4,710.8,810.2, 
811.2, 814.1, 1004.1, 

1208.S.2.4, 1208.S.3.3, 
1208.S.6, 1208.6.1.1, 

1210.1.3,1210.1.7.2,1210.2, 
1210.3.4,1211.1(8),1317.1, 

1317.2,1324.7,1602.9.1, 
1702.9.S.1, C 7.3, E 7.3, 

E 28.1, E 32.0, E 33.2, E 33.3, 

E 62.1, F S.3, F S.4, K 103.3, 
K 104.9.2, LS03.3, 

L S04.9.2 
COSMETOLOGY . ..... " ............. .422.6, 601.3 
COSMETOLOGY ESTABLISHMENTS .. .. .422.7, 601.3 
COVER PLATES ............................. 707.8 
COVERED MULTIFAMILY DWELLINGS 

Definition ............................... . 205.0 
CRITICAL CARE AREA 

Definition. . . . . . . .. ................. '" .20S.0 
CRITICAL LEVEL ....... 20S.0, 603.S.1, 603.S.2, 603.S.S, 

603.S.14, C 7.3, Table 603.2 
CROSS-CONNECTIONS ............... (see Backflow) 

Approval of preventive devices ............... 603.2 
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Backllow preventers ... .402.10, 403.3.1, 409.S, 412.1, 

414.2,417.2,417.3,417.4, 

419.3, 601.2.3, 602.2, 602.3, 

603.0, 1308.1, 1702.4, 

E 17.0, E 18.0, E 19.0, E 64.1 , 

E 77.1, E 78.1, K 102.2, K 102.3, 

L 402.3.1, L S02.2, L S02.3, 

Table 103.4, Table 603.2 

Backpressure ............ 204.0, 603.4.4, 603.5.6.1, 

603.S.8, 901.1, 1002.1 

Backsiphonage ........ 204.0, 406.1, 602.1, 603.5.19, 
901.1,1002.1, E 58.1 

Control ........... ...... . ........ 602.0-603.0 

Critical level . . ..... 603.S.1-603.S.2, 603.5.5, 

603.5.14, C 7.3, Table 603.2 

Definition . . . . . . . . . . . . . . . . . .. . .......... .205.0 

Prohibited ... . ........... 602.1, 603.4.9, 603.S.13 

CROSS-LINKED POLYETHYLENE 

(PEX) TUBING ....... 218.0, 604.1.2,604.9,604.13, 
605.10, Table 313.1, 

Table 604.1 

CROSS-LINKED POLYETHYLENE-ALUMINUM

CROSSLINKED POLYETHYLENE 

(PEX-AL-PEX) TUBING ... 218.0, 604.9, 604.13, 605.11, 

Table 313.1, Table 604.1 

CUTTING OF STRUCTURAL MEMBERS ... 312.2,312.11 

-0-
DAMAGE TO DRAINAGE 

AND SEWER SYSTEMS ................ 305.0, 714.0 

DANGEROUS OR INSANITARY PLUMBING .... 101.11.1 

DEBRIS EXCLUDER 

Definition . . . . . . . . . . .. . .................. 206.0 

DEFECTIVE MATERIAL, GAS ... 1206.1, 1208.5.5, 1213.4 

DEFECTIVE SYSTEMS, TESTING OF ......... 1 03.S.8.1 

DEFINITION OF TERMS ................... Chapter 2 

DEMAND, GAS APPLIANCE ................. 1208.4.1 

DEPARTMENT 
Definition ............................... . 206.0 

DEPARTMENT HAVING 

JURISDICTION 

Definition . .. . ........................... 206.0 

DESIGN FLOOD ELEVATION ............. 206.0,301.3 
DETRIMENTAL WASTES .......... 306.1, 811.1,1012.1 

DEVELOPED LENGTH 

Definition ................................ 206.0 

DWV piping ........... 707.4,710.13.2,908.1, C 6.0 
Indirect waste piping ................ 801.2.1, 801.3 
Trap arm ................ ..1002.2, Table 1002.2 

Water piping ........ 610.7,610.9, A 3.4, A 6.2, A 7.1 
DIALYSIS WATER-DISTRIBUTION SYSTEMS .... . 614.0 
DIAMETER 

Definition ................................ 206.0 

DIELECTRIC INSULATORS .................... 507.1 
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DIRECT CONNECTION OF WATER 
PIPING TO SEWER .. . . . . .. . ............... 602.0 

DIRECT-VENT APPLIANCES 
Definition . . . . . . . . .. . .................... 206.0 

DIRECT-VENT WATER HEATERS .... 504.2, 509.2.4, 511.0 
DIRECTION, CHANGE OF . . . . . .. .... . .. 706.0, 719.1 
DISCHARGE CAPACITY, FIXTURE ......... 702.2, 710.3 
DISCHARGE PiPiNG ............... 710.12.1,710.13.2 
DISHWASHER CONNECTION ...... .405.2, 414.3, 419.2, 

604.12, 704.3,807.4, 
1014.1.3 

DISHWASHING MACHINES .............. .414.0, 711.1 
DISINFECTION .......... . ..... 1604. 10.6, 1702.9.4. 1 
DISPOSAL FIELDS ........ . 206.0, 1602.10, 1602.11.3, 

Appendix H, Table H 1.7 
DISPOSAL OF 

Food waste ............ .414.3,419.2,714.4,807.4, 
1001 .1, 1014.1.3 

Liquid waste. . ... 303.0,304.0, 710.2, 811.1, 1006.1, 
1009.1,1013.1, H 1.2, 

H 7.1, H 9.0, L302.0 
DISTANCE OF TRAP FROM VENT .... 1002.2, Table 1002.2 
DISTRIBUTION BOXES, DISPOSAL FIELDS ....... H 6.5 
DOMESTIC HOT-WATER 

DISTRIBUTION SYSTEMS FOR 
HEALTH FACILITIES AND CLINICS. . . . .. . ... . 613.0 

DOMESTIC SEWAGE 
Definition . . . . . . . . . . . . . . . . . . . .. . ......... 206.0 

DOORS, SHOWER OR BATHTUB ........ .408.5, 409.1 
DOSING TANKS ............................. H 6.8 
DOUBLE CHECK DETECTOR FIRE 

PROTECTION BACKFLOW ASSEMBLY ...... 603.3.8, 
Table 603.2 

DOUBLE TRAPS, PROHIBITED. .. . ........... 1004.1 
DOWNSPOUTS ............ . ....... 206.0, 1702.7.2, 

K 103.2, L 503.2 
DRAFT HOODS ....... 504.3.1, 506.1.2, 509.2.1, 509.5.3, 

509.5.4.2, 509.5.5, 509.6.1, 509.6.2.1, 
509.6.3.1,509.6.4.1,509.7.2,509.7.3.5, 
509.7.4.1,509.10.1,509.10.2,509.10.5, 

509.10.12,509.11,510.1.9,510.2, 
Appendix G, Table 509.7.3 

DRAINS 
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Areaway ......................... 1101.7, 1101.8 
Building ........ 101.6.1, 204.0, 710.5, 1602.14, C 5.4 
Building subdrain ........................ 1101.6 
Definition ................................ 206.0 
Fixture ........ .208.0,705.10.1, C 8.2, C 9.5, C 9.9 
Floor .......... 317.1, 418.0, 801.2.2, 908.2, 1003.1, 

1006.0, 1014.1, 1014.3.2, 1016.1, 
1017.1,1101.10,1604.1, 

1702.1, B 4.0, E 45.0 
Gray water ............................ 1602.2.4 
House 

Definition ..... .... . ................ 210.0 
Medical gas and vacuum .......... 1324.5, 1325.6 
Overflow. . . . . . . . . . . . . . . . . . . . . . . . . .. . .1602.9.1 

Relief valves ................ . ........... 608.5 

Roof ................... 1101.11, 1105.0, 1702.9.7, 

K 104.6, L 504.6 

Shower ..................... 317.1,405.1,408.4, 

408.7,408.8 

Storm ............. 1101.12,1102.3,1103.0,1106.0, 

1702.6, K 104.12, L504.12 

Subsoil ............... 1101.5, 1102.5, Table 1102.5 

Water heater or boiler ............... 507.4,603.5.7 
DRAINAGE 

Below curb and main sewer level ............. 710.0 

By gravity required ............ . .......... 709.0 

Change in direction ......... (see Change in direction 

of drainage piping) 

Cleanouts ............................... 707.0 

Connection to sewer or 

private disposal system ........ 305.0,713.1-713.4 

Connection to sump. . . . . . . . . . . .. . .. 710.2,710.7 

Damage to .... ................. . .305.0, 714.0 

Defective systems ...................... 103.5.8.1 

Fittings, material .......................... 701.2 

Grade of piping ..................... 708.0, 718.1 

Gray water. . . . . . . . . . . . . . . . . . . .. . ....... 1602.0 

Indirect wastes ... . . . . . . . . . . .. .... . .. Chapter 8 

Joints and connections ..................... 705.0 

Length between trap and vent ... 1002.2, Table 1002.2 

Location .......................... . 307.0,310.9 
Material of .................... 301.0,701.0,811.2 

Piping ................................. . 310.9 
Protection of ............................. 312.0 

Rainwater catchment ....... Chapter 17, Appendix K, 

L 503.0, L 504.0 

Roof . . . . . . . . . . . . . . . . . . .. ............ .11 01 .11 

Sanitary ..... ... . . . .. . .Chapter 7, C 4.3, C 5.0, 

E 4.0-E 10.0, Appendix H 

Sizing of piping ........................... 703.0 

Steam and hot water ....................... 810.0 
Storm .................... Chapter 11 , Appendix D 

Support .......... . ......... 313.0, 718.0, 718.2 
Vacuum ................................ C 7.0 

Waste and vent ......... . ........... Table 707.1 

DRAINAGE AND PLUMBING GENERAL ... 726.0, 1010.5 
DRINKING FOUNTAINS ........... .405.2,415.0,415.1, 

601.3.3,809.0, 1003.1, 

1303.0, E 65.0 
DRUM TRAPS .............................. 1004.1 

DUCTILE IRON PIPE ............... 605.5, Table 604.1 
DURHAM SYSTEM 

Definition .. . ............................ 206.0 

-E
EARTHQUAKE-ACTUATED GAS 

SHUTOFF VALVES ...................... . 1210.18 
EASEMENTS FOR SEWERS ................... 721.2 
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EFFECTIVE GROUND-FAULT 
CURRENT PATH 

Definition. . . . . . . . . . . . . . . . . .. . ......... 207.0 

EFFECTIVE OPENING ............ 207.0, Table 603.3.1 
EJECTORS .............. 701.1 (3), 702.3, 710.2-710.5, 

710.9-710.12,710.11,904.1,1107.1 
EMERGENCY EYEWASH AND 

SHOWER EQUIPMENT . . . . . . . . . . . . . . .. . ... .416.0 
EMERGENCY SANITARY DRAINAGE . .......... . 727.0 
EMERGENCY WATER SUPPLY . ................ 615.4 
EMPLOYEE LAVATORIES IN 

FOOD ESTABLISHMENTS .................. .422.9 
ENFORCING AGENCY 

Definition. . . . . . . . . . . . . . . . . .. . .......... . 207.0 
EXAMPLE, ILLUSTRATING USE 

OF GAS TABLES ................... Figure 1216.1.1 
EXCAVATIONS ................ 314.0, 1203.2, 1602.10, 

H 3.1, H 6.2, H 6.4, H 7.4 
EXCESSIVE WATER PRESSURE ..... . ....... 608.2 
EXISTING WORK ........ , ...... 101.8,207.0,301.1.3 
EXPANSION JOINTS ..... . .............. .705.10.2, 

1101.4, 1213.2.2 
EXPANSION OF PIPE, PROVISION FOR .......... 312.2 
EXPANSION TANKS ................... . 608.2, 608.3 

-F 
F RATING ............... 208.0, 1504.3, 1505.3, 1506.4 
FAUCETS. . . . . . . .. . .403.4, 403.6-403.8,417.0,420.2, 

L 402.4, L 602.7, L 603.4.5.3 
FEES . . . . . . . . . . . .. ............ .103.4, Table 103.4 
FERRULES, CAULKING .... 701.4,705.10.3, Table 701.4 
FINAL INSPECTION, CERTIFICATE .. .103.5.9.3, 1204.0 
FIREFIGHTER BREATHING AIR 

REPLENISHMENT SYSTEMS ............ Appendix F 
FITTINGS 

Branch .................................. 419.2 
Cleanout ............... 707.1-707.2,707.4,707.10 
Dielectric ............. 605.17.1,605.17.3,705.11.2 
Drainage.. . .......... 701.2, 705.0, 706.0, E 67.1 
Firefighter breathing air 

replenishment systems .................... F 8.3 
Fixture . . . .. .402.10, 417.0, 421.0, 603.5.20, L 402.0 
Fuel gas piping ................ 1208.5.4, 1208.5.8, 

1208.5.9, 1210.3.1 
Fuel gas vent .................... 510.2.7,510.2.8 
Gray water ............................ 1602.9.2 
Inlet, for fixture connections ............ 704.1-704.2 
Material of . . . . . . . .. . ........ 604.0, 710.4, 1208.5 
Medical gas and vacuum .................. 1315.5 
Plumbing vent . . . . . . . . . . . . . . . . . . . . . .. . ... 903.0 
Prohibited ............... 310.0, 604.11, 1208.5.2.4 
Screwed ............................ 310.8 
Suction ... . ........................... .409.6 
Supply . . . . . . . . . . . . . . . .. . ...... .402.8, L 201.3 
Threaded ................................ 310.8 
Water piping ............ 605.0,609.1, 610.12, A 6.3 
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FIXTURES ................. . Plumbing fixtures) 

Branch 

Definition ............................ 208.0 

Connections ............................. 704.0 

Drain 

Definition ............................ 208.0 

Flanged connection ....................... .402.6 
Future ................................ .402.12 

Supply ...................... .208.0, 601.1, 610.0 

Unit flow rate ........... . .......... 610.3, 702.0 

Units ...... 208.0, 610.3, 610.7-610.8, 610.10, 702.0, 

703.0, 710.5, 717.1, 904.1, 908.1, 908.2.2, 

910.7, 1014.3.6, 1602.9.1, A 2.1, C 4.0, 

C 5.0, C 6.1, C 7.4, C 7.5, C 8.4.2, C 9.2, 

E 9.1, E 12.1, E 15.1, H 2.1, L 402.3.1, 

Table 610.3, Table 610.10, Table 702.1, 

Table 702.2(a), Table 702.2(b), 

Table 703.2, Table E 6.1 

FLAG POLING OF VENTS.. . .................. 906.3 

FLAMMABLE VAPOR OR FUMES 

Definition .............. . .................. 208.0 

FLANGES ....................... .402.6,1208.5.10 

FLARED JOINTS .......... 605.3.2, 705.10.3, 1208.5.8.3 

FLASHING ..... 312.8, 509.6,509.7.3.1,701.3,906.1,906.5, 

906.6, 1105.4, K 103.1.1, L 503.1.1 

FLOOD HAZARD AREA 

Definition . . . . . . . . . . . . . . . . . . . . .. . ........ 208.0 

FLOOD HAZARD AREAS SUBJECT TO 

HIGH-VELOCITY WAVE ACTION ........ .208.0, 301.3.1 

FLOOD HAZARD RESISTANCE ................. 301.3 

FLOOD LEVEL ........... 208.0, 608.5, 807.4, 1109.2.1 

FLOOD-LEVEL RIM .... 208.0, 603.4.4, 603.5.9, 603.5.14, 

801.1, 801.2.2, 905.3, 909.1 

FLOODED 
Definition ................................ 208.0 

FLOOR DRAINS . ........ ............... . .418.0 
Backwater valve required .................. 1006.1 

Location .... ............ . ..... . 310.10,418.3 
Required ....... .408.7,414.3,704.3,1017.1, E 45.1 

Trap location and type ....... .418.4, 801.2.2, 1006.1 

Trap seal (primers) ....................... 1007.1 

FLOOR FLANGES .... . . . . . . . . . .. . .... (see Flanges) 

FLOOR SINKS ................. 902.2, 1014.1, 1604.1, 
1702.1, B 1.0 

FLOORS, UNDER SHOWERS ............ .408.7,408.8 

FLOW RATES, II\! FIXTURE UNITS ......... 610.3, 702.0 
FLUE COLLARS ...... 208.0,509.2.1, 509.5.4.2, 509.5.5, 

509.6.1.1, 509.6.2.1, 509.6.4.1, 
509.7.2, 509.7.4.1,509.10.2, 

509.10.5,509.11,510.1.1, 
510.1.3,510.1.8,510.1.11, 

510.1.12,510.2.10,510.2.11, 
510.2.12,510.2.16,510.2.20, 

Appendix G 
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FLUSH TAI\lKS ........ 208.0, 402.4, 403.2, 404.1, 413.1, 
413.2,413.4,413.5,601.1,610.11, 

A3.1,A5.3 

FLUSH VALVES 
Definition ................................ 208.0 

FlUSHOMETER TANKS ...... 208.0,403.2,413.1,413.2, 
413.4, 603.5.3, 610.11 

FLUSHOMETER VALVES ..... 208.0,413.2,413.3,601.1, 
603.5.1, 610.10, A 3.1 , A 5.3, 

L 402.2.2, Table 610.10 
FLUX .......... 604.1, 605.2.1, 605.3.1, 605.3.4, 705.3.1, 

705.5.1, 705.5.3, 1318.2, 1318.5, 

1318.6,1318.8, F 11.2 
FOG DISPOSAL SYSTEMS .............. 208.0, 1015.0 

FOOD ESTABLISHMENT 
Definition. . . . . . . . . . . . . . .. . ............. . 208.0 

FOOD-HANDLING EQUIPMENT 
AND FIXTURES ...................... 801.2, 801.3 

FOOD WASTE DISPOSAL UNITS ... .414.3, 419.0, 714.4, 
807.4, 1001.1, 1014.1.3 

FREEZE PROTECTION ........... 312.6,603.4.7,609.1, 
1210.8.2, 1602.9.4, 1702.9.9, 

K 104.8, L 504.8 
FROST OR SNOW CLOSURE ............. . .. 906.7 
FUEL GAS .............................. Chapter 12 

Appliance demand ......... 1208.4.1, Table 1208.4.1 
Authority to disconnect ....... . ........... 1206.0 
Authority to render service .... . ........... 1205.0 
Backpressure protection ................... 1208.8 
Capping or plugging outlets required ......... 1206.3 
Definition. . ............................. 208.0 
Disconnecting appliances .................. 1206.1 
Hourly volume, rating . . . . .............. 1215.2 
Inspection. . . . . . . . . . . . .. . ......... 103.5, 1203.0 
Installation of ............................ 1202.0 
Leaks and defects ................. 1213.4, 1213.5 
Liquefied petroleum .... 214.0, 1201.0, 1208.5.4.2(C), 

1208.5.7.3, 1208.5.9.4, 
1210.5.1,1212.0,1215.1, 

E 23.2, E 29.1, E 34.0 
Meters ....... 1203.4, 1204.3, 1208.6, 1216.4, E 26.0 
Plans required ............................ 101.5 
Temporary use of ........................ 1207.0 
Utility supplying .......................... 1204.3 

FUEL GAS PIPING 
Access to meter .................. 1208.6.1, E 26.2 
Appliance connectors , . . . . .. .203.0, 1211.1, 1211.3, 

1211.4,1211.7 
Cathodic protection ....................... E 28.0 
Concealed .............................. 1210.3 
Defects, cracks, splits, prohibited ..... 309.2, 1208.5.5 
Definition . . . . .. . ........................ 209.0 
Drips and sedimenttraps ............ 1210.8, 1211.8 
Electrical bonding and grounding .. . ....... 1210.15 
Inspection and testing .............. 1203.0, 1213.0 
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Installation .............................. 1210.0 
Interconnections ................... 1208.3, 1214.0 
Joints and fittings .................. 1206.3, 1208.5.1, 

1208.5.4-1208.5.9, 1210.1.3, 
1211.4.2,1213.2.1-1213.2.3, 

E 35.3 
Materials ......................... 1208.5, E 32.0 
Piping system 

Definition ............................ 209.0 
Pressure regulators ....... 1201.1, 1208.7, 1208.8.1, 

1210.6,1210.11,1216.1.3 
Purging ..... . ........................ 1213.6 
Quick-disconnect devices ..... 208.0, 1206.3, 1210.9, 

1211.3.2, 1211.6 
Required gas supply ................ 1215.0, E 30.0 
Service piping 

Definition ............................ 221.0 
Sizing .............. 1208.4,1215.1,1216.0, E31.0, 

Table 1216.2(1) through Table 1216.2(36) 
Supports .............. 1208.11.1, 1210.2, 1210.2.4, 

E 36.2, Table 1210.2.4.1 
Underground piping .1203.2, 1208.5.2.4, 1208.5.3.3, 

121 0.1, E 23.2, E 24.1 , 
E 32.3, E 33.2, E 33.3 

Unions. . . . .. . ................... 1211.5, E 26.2 
Valves ......... 1201.1, 1203.3.2, 1208.3.2, 1208.5.1, 

1208.5.8.4,1208.7.5.2,1208.8.1,1208.9, 
1208.10, 1209.0, 1210.2.2.1, 1210.9.1, 
1210.9.1.1,1210.11,1211.3,1211.4.4, 

1211.5,1211.6,1211.8,1213.1.4-1213.1.5, 
1213.2.5, 1213.5.1, 1213.6.1.3, 1214.2, 

E 25.0, E 26.3, E 33.4, E 35.3, E 36.3, E 36.5 
Venting . . . . . . . . . . .. . ................ 1208.7.5 
Venting system 

Definition .................... . ...... 208.0 
FUEL GAS VENTS 

Clearances ........... 509.7.3.3- 509.7.3.5,509.8.2, 
509.10.3.1, Table 509.7.3(1) 

Common vents ...... 509.6.4,509.10.2.2-509.10.2.3, 
509.10.3.1, 509.10.7.2, 

510.2.3-510.2.6, 510.2.8, 
510.2.11, 510.2.14-510.2.15, 

510.2.20-510.2.21, Appendix G 
Connectors ......... 509.10, 509.12, 509.14,510.1.8, 

510.1.10-510.1.13,510.2-510.2.3, 
510.2.8,510.2.17,510.2.19-510.2.21, 

Appendix G, Table 509.7.3, 
Table 509.10.1 

Dampers prohibited ....................... 509.12 
Definition ................................ 209.0 
Draft hoods ....... 504.3.1, 506.1.2, 509.2.1, 509.5.3, 

509.5.4.2, 509.5.5, 509.6.1, 509.6.2.1, 
509.6.3.1, 509.6.4.1,509.7.2, 509.7.3.5, 

509.7.4.1, 509.10.1.1-509.10.1.2, 
509.10.2, 509.10.5, 509.10.12, 509.11, 

509.14,510.1,510.2, Appendix G 
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Engineered systems ....... 509.5.5, 509.6.3, 509.6.4, 

509.7.4.1, 509.10.2, 509.10.7, 

510.1.8,510.1.10,510.1.16, 

510.2.16,510.2.19,510.2.25 

Existing masonry chimneys ................ 509.5.6 

Inspections ........... . ........ 503.1,509.10.10 

Materials ................ . ..... 509.4, 509.10.1 

Mechanical draft systems ..... 509.3.3, 509.6.2, 509.8, 

509.10.3.2, 509.10.6 
Obstructions ............................ 509.14 

Required .................... . .......... 509.2 

Size of ........................... 509.6.3,510.0 

Support ......................... 509.6.5,509.7.5 

Termination .................. 509.6,509.7.2,509.8 

Type required ............................ 509.4 

FUEL GAS WATER HEATERS ............... Chapter 5 

Access ................. 504.3.1,507.13.2, 507.26, 

508.1, 508.3, 508.4, 509.11.5 

Approval requirements ..................... 501.1 

Cleanouts ...... . ............. 509.5.9, 509.5.6.2 

Clearances ...... 504.3,507.6,507.26,508.1,508.2.1 

Combustion air required .................... 506.0 

Direct vent .... 504.0, 506.1, 507.10, 509.2.4, 509.5.10.1, 

509.8, 509.8.4, 509.11,511.0 

Draft hoods ....... 504.3.1, 506.1.2, 509.2.1, 509.5.3, 

509.5.4.2, 509.5.5, 509.6.1, 

509.6.2.1 j 509.6.3.1 j 509.6.4.1, 

509.7.2,509.7.3.5,509.7.4.1, 

509.10.1, 509.10.2, 509.10.5, 

509.10.12,509.11,510.1.9,510.2, 

Appendix G, Table 509.7.3 

Indirect-fired .......... ......... 505.4, 603.5.4 

Inspections .............................. 503.2 

Installation ......................... 504.0, 507.0 

Location ....... 504.1, 507.12, 507.13, 507.14, 507.15 

Oil burning or other ........................ 505.0 

Permits required ............ ........ .. .502.0 

Pressure-relief valves ........... 504.4, 504.6, 505.2, 

608.2-608.5 

Protection ......... 504.3-504.6, 505.2, 507.2, 507.8, 

507.10,507.13.1,507.25 

Temperature and pressure-relief valves .... 504.6, 505.2 

Temperature-limiting devices ........ . ...... 504.5 
Vacuum relief valVes ..... . ......... 504.6,608.7 

Vent required ............................ 509.2 

-G 
GANG OR GROUP SHOWERS ...... 209.0, 408.3,408.8, 

L 201.2, L 402.5.2 

GARBAGE GRINDER .... (see Food waste disposal units) 
GENERAL CARE AREA 

De'finition ................................ 209.0 

GRADE 

Building sewer ............................ 718.1 
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Definition . . . . . . . .. . ..................... 209.0 

Horizontal drainage. . ..................... 708.0 
GRAVITY DRAINAGE REQUIRED ............... 709.0 

GRAVITY SUPPLY TANKS ..................... 607.0 

GRAYWATER . . . . . . . . . . . . . . . . . . . .. .209.0, 1602.8.1, 
1602.8.2, 1602.9.3 

GRAY WATER SYSTEMS . .. .209.0, 601.2.2.1, 1601.1.1, 
1601.6,1601.7,1602.0, 

1602. 11, Table 1601 .5 
GREASE iNTERCEPTORS .................... 1014.0 

Definition . . . . . . . . . . . . .. ............ . ... 209.0 

Design and construction ........... 1014.2, 1014.3.3, 
1014.3.5-1014.3.6 

Effluent sampling ....................... 1014.3.5 

Gravity ......... ............ . ... 209.0, 1014.3 

Hydromechanical ................... 210.0, 1014.2 
Location ............................. 1014.3.4 

Maintenance ........................... 1014.1.2 
Required .................. 1010.1, 1014.1, H 1.2 

Sizing ........... 1014.2.1, 1014.3.6, Table 1014.2.1, 
Table 1014.3.6 

Venting ....................... 1014.1.1, 1014.2.2 

GRINDER PUMPS. . . . . .. . ................. 710.12 
GROUND JOINT CONNECTIONS ............ 705.10.3 

GROUNDING ........................ 604.9, 1210.15 

GROUNDING ELECTRODE 
Definition . . . . . . . . . . . . . . . . .. ........ . .. 209.0 

-H-
HANDHELD SHOWERS ................... .417.3 
HANDWASHING FACILITIES ................ . 601.3.2 
HANDWASHING FIXTURE 

Definition. . . . . . . . . . . . . . . . . . . . . . . .. . .210.0 
HANGERS. . . . . . . . . . .. . ............. (see Supports) 

HARMFUL WASTES. Waste, detrimental or harmful) 
HEALTH AND SAFETy ................ 101.3, 101.11.1 

HEAT EXCHANGERS ........... 505.4.1, 603.5.4, C 3.0 
HEAT-FUSION WELD JOINTS ... 210.0, 605.7.1, 605.12.1, 

1208.5.9.2 

HIGH HAZARD .................... 210.0, Table 603.2 
HORIZONTAL BRANCH 

Definition . . . . . . . . . . . . . . . . . . . . . . . .. . ..... 210.0 
HORIZONTAL PIPE 

Definition ................ . . .......... 210.0 
HORIZONTAL· TO-HORIZONTAL 

DRAINAGE FITTINGS ....................... 706.3 

HORIZONTAL· TO-VERTICAL 
DRAINAGE FITTINGS ....................... 706.2 

HORSE MEAT AND PET FOOD 
ESTABLISHMENTS ................. . 601.~ 1010.4 

HOSE CONNECTIONS ........ 603.5.7,603.5.16,1211.1, 
1211.3-1211.4 

HOT-MOPPED SHOWER PANS ..... Shower pans) 
HOT WATER BOILERS ........ 505.2,505.4.1, 603.5.10, 

810.1, 810.3, L 603.4.2 
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HOT WATER SUPPLY PIPING ..... 601.1, 602.1, 603.4.5, 
608.7, 609.1) 609.4, 

610.3, 610.12, L 601.0, 
L 602.0, L 603.0, 

Table 610.3, Table A 2.1 
HOUSE DRAINS ................. (see Building sewer) 
HOUSE SEWERS ................ (see Building sewer) 

-I 
IDENTIFICATION 

Cast-iron soil pipe. . . . . . . . . . . . . . . . . . . .. .701.1 (6) 
Copper tubing ... . ................. . ... 604.3 
Fuel gas piping ................. 1208.6.4, 1208.7.7 
Medical gas and vacuum systems ..... 1322.0, 1326.8.3, 

1327.2 
Piping, fittings, traps, and fixtures ............ 301.1.1 
Required ............................... 301.1.1 

Water, non potable and potable ..... 601.2, 615.0, 1601.4 

INCREASERS ......... , ..................... 316.0 
INDEPENDENT DRAINAGE SYSTEMS .......... 311.0, 

1101.11.2.2 
INDIRECT-FIRED WATER HEATERS ....... 211.0, 505.4, 

603.5.4, 608.7 
INDIRECT WASTE PIPING 

Air breaks or air gaps ...... 801.0, 806.1, 807.4,814.3 
Approval required '" ............ . ....... 802.0 
Cleanouts ........................ 801.2.2, 803.1 
Connections ........... 801.2.3, 801.4-801.5, 805.1 
Definition . . . . . . ........................ 211.0 
Installation of. . ........ 309.4, 802.1, 803.1, 804.1, 

810.0,811.4,813.1 
Maximum length .... , ..................... 803.1 
Required ................. . ..... 801.1, 801.2.2 
Size of . . ......................... 803.0,814.2 
Traps ............................ 801.3, 902.2 
Vents . . . . . . . . . . . . . . . . . . . . . . . . . .. '" .803.1 

INDIRECT WASTE RECEPTORS 
Approval required ................... . .... 802.0 
Floor sinks. . . . . . . . . ................... 902.2 
Food-handling .......................... 801.2.3 
For clothes washers ....................... 804.0 
Non-classified apparatus .............. 801.6, 807.1 
Prohibited location.. . ............ ' ........ 804.1 
Required water supply . . . . . . . . . .. . .. 601.1, 1007.0 
Strainers ................................ 810.4 

INDIRECT WASTES 
Appliances ........................ .414.3, 807.0 
Aspirators ............ . ......... 603.5.9, 1308.1 
Chemical wastes . . .. . .................... 811.0 
Clear water wastes ........................ 812.0 
Condensate wastes ............. 807.2,807.3,814.0 
Condensers and sumps ............... 805.1, 810.0 
Cooling water ............................ 808.0 
Drinking fountains . . . . . . . . . . . . . . . . . . . . .. . .809.0 

Food-handling equipment ........ . . .418.4, 801.2 
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Interceptors .............................. 902.1 
Steam and hot water ....................... 810.0 
Sterilizing equipment ........... 801.S, 806.0, 1306.0 
Swimming pools ........ ............. . .. 813.0 

INDIVIDUAL VENTS ..... 211.0, 904.1, 908.2.1, 1014.1.1, 
C 9.6, Table 703.2 

INDUSTRIAL INTERCEPTORS 
AND SEPARATORS ....................... 1009.0 

INDUSTRIAL WASTES 
Access .................................. 811.4 
Approval required ................... 811.1, 1009.2 
Definition ................................ 211.0 
Disposal ....................... .306.0,811.7 
Materials .................... 811.2, 811.3, 903.2.3 
Pretreatment ........................ 306.0,811.1 
Vents ................................... 811.6 

INLET FITTINGS FOR 
FIXTURE CONNECTIONS ............. 704.1-704.2 

INSANITARY 
Additions, alterations, or repairs ............. 101.11 
Authority Having Jurisdiction ........ 102.2.1, 102.2.4, 

1 03.S.8.1, 713.7 
Definition ................................ 211.0 
Existing construction ....................... 101.8 

INSPECTION AND TESTING 
Abandoned cesspools, grease 
interceptors, seepage pits, septic 
tanks, and sewers ................ 722.0, 1014.3.7, 

H 11.0, L303.0 
Advance notice for ........ 103.5.7.1, 1203.1, 1326.3 
Alternate water source systems ..... 1601.S, 1702.11, 

K 101.5, L S01.S 
Backwater valves ......... 710.6, 1101.S.4, 1602.2.4 
Building sewers ........................... 723.0 
Certificate .......... . .. 103.5.9.3, 1204.0, 1326.13 
Chimneys and vents .. . ............ S03.1, S09.S.6 
Concealment of work, prohibited 

before inspection . . . . . . . . . . . . . . .. .103.S, S03.0, 
1203.2-1203.3, 
1326.14,1S06.1 

Drainage .... . ....................... 712.0 
Disposal fields . . . . . . . . . . . . . . . .. . ........ H 10.0 
Engineered design ............ 301.4.6, C 1.2, C 2.2 
Excavations ....................... 314.4, 1203.2 
Final ................... 103.5.9.3, 503.2, 1203.3.2 
Firefighter breathing air 

replenishment systems ................. 1S06.0 
Firestop protection ....................... 1506.0 
Flanges . . . . . . . . . . . .. . ............. 1208.S.10.2 
Fuel gas piping, rough and final ...... 1203.3, 1213.0, 

E 38.4 
Grease Interceptors ..................... 1014.3.4 
Labor and material for .................... 1 03.S.7 
Mechanical joints. . . . . . . . . . .. . ......... 60S.3.3.1 
Medical gas and vacuum systems ... 1317.4, 1318.2, 

1318.8, 1326.0 
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On-site treatment non potable systems ....... 1604.12 
Plumbing systems ......................... 103.5 

Rainwater catchment systems ............. 1702.11 
Solar water heating systems ............... L 604.2 

Sumps and receiving tanks ................. 710.10 
Tanks ........................ 1602.9.1, 1602.14, 

1702.9.S.3, K 104.4.1.1, 
L S04.4.1.1 

Vent connectors ....................... S09.1 0.1 0 

Water heaters ............................ S03.2 
Water piping ............... 1 03.S.1, 103.S.6, 609.4 

INSPECTOR .......... (see Authority Having Jurisdiction) 

INSTALLATION OF 

Appliances .................. S08.0, S09.2.4, S11.0 

Backflow preventers ............ 603.2, 603.4, 603.S, 

E 17.1, Table 603.2 
Bathtubs ............................... .409.6 
Building sewers ................ 71S.0, 717.0, 718.0 

Chimneys ............................... S09.S 
Circuit venting ............................ C 8.0 

Cleanouts ............... 707.0, 719.0, Table 707.1 
Combustible piping ....................... 1504.0 
Combustion air ducts ...................... S06.0 
Devices to prevent cross-connections .... 602.0, 603.0 
Draft hoods and controls ................... S09.11 

Drainage piping systems ........ 312.2, 701.0-704.0, 
706.0, 708.0 

Emergency eyewash and shower equipment ... .416.3 
Existing ............................... 101.11.2 

Expansion tanks ..................... 608.2, 608.3 
Firefighter breathing air 

replenishment systems ............... Appendix F 

Fixtures ......................... .402.0, L 402.1 
Floor drains ............................. .418.2 

FOG disposal systems .................... 1015.4 
Fuel gas piping systems ...... 1210.0, E 33.0, E 38.0, 

E 79.0 
Fuel gas vents ...................... S09.0, S1 0.0 
Gray water systems ...................... 1602.0 

Grease interceptors ....................... 1014.0 
Medical gas and vacuum systems ........... 1302.0 

Metal collars ................... 312.12.2-312.12.3 
l'Joncombustible piping .................... 1S0S.0 

Oil supply tanks ........................ E 36.6.1 
On-site treated non potable water systems ..... 1604.0 
Overflows ......................... .404.1, 413.S 
Pipe joints .......................... 60S.0, 70S.0 
Plumbing Vents ....................... Chapter 9 

Potable water piping systems .... 312.2, 609.0, 610.0, 
Appendix A, E 1S.1, 

L 601.0 
Private sewage disposal systems ........ Appendix H 

Prohibited ............................... 602.1 
Rainwater catchment systems ....... 1702.0, K 104.0, 

L S01.1, L S04.0 
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Residential fire sprinklers ................... 612.1 

Single-stack vent systems ................... C 9.0 

Solar water heating systems ............... L 604.1 

Urinals ........................ .403.3, L 402.3.1 

Vacuum drainage systems .................. C 7.0 

Valves ....... 606.2, 606.S, 606.7, 608.4, 608.7, 710.4 

Ventilating hoods ................. S09.2.2, S09.3.4 

Water heaters ................. S04.0, SOS.O, S07.0 
INTEGRAL TRAPS ................ 1001.1, Table 702.1 

INTERCEPTING HOPPERS OR SINKS ... (see Receptors) 

INTERCEPTORS 

Abandoned ............................ 1014.3.7 

Auto wash racks ......................... 1011.0 

Bottling establishments .................... 1013.0 

Cleanouts, location ........................ 707.7 

Commercial and industrial laundries .......... 1012.0 

Definition ................................ 211.0 

Grease ................................ 1014.0 

Industrial ............................... 1009.0 

Oil and flammable liquid ................... 1017.0 

Packing establishments ................... 1010.0 

Sand .................................. 1016.0 

Slaughterhouses ......................... 1010.0 

Vents ................................... 902.1 

INTERMIXING OF METALS PROHIBITED ... 310.6, 604.1 

II\lVERT 

Definition ................................ 211.0 

IRON PIPE SIZE (IPS) PIPE .................... 302.0 

IRRIGATION FIELD . ................ . 211.0, 1602.11.2 

ISLAND FIXTURE, VENTING ................... 909.0 

-J-
JOINTS, FITTINGS, AND CONNECTIONS ... Table 313.1, 

Table 604.1, 
Table 701.1 

ABS .................................... 70S.1 

Asbestos cement pipe ..... 605.1, 70S.2, Table 11 02.S 

Brass pipe ......................... 60S.2, 70S.3 

Brazed ........... 212.0, 60S.2.1, 60S.3.1, 60S.17.1, 

609.3(2), 70S.3.1, 70S.S.1, 70S.11.1, 

70S.11.2, 1208.S.8.1, 1208.S.8.2, 

1210.3.1, 131S.S, 1318.2 

Cast-iron ........... 604.5, 701.1 (6), 70S.4, 70S.11.1 

Caulked ....................... 70S.4.1, 70S.11.1 

Compression ...... 60S.2.2, 605.7.2, 605.8.1, 60S.9.1, 

60S.11.1, 60S.12.2, 60S.14.1, 60S.17.3, 
705.3.2, 705.4.2, 705.8.1, 705.11.1, 

705.11.4, 719.6, 1208.5.9.3, 
1208.5.8.4(8) 

Copper pipe or tubing .............. 60S.3, 60S.17.1 
Copper (DWV) ............ 70S.S, 70S.11.1, 70S.11.2 

CPVC plastic pipe ......................... 60S.4 

Dielectric .............. 60S.17.1, 60S.17.3, 70S.11.2 

Ductile iron pipe .......................... 60S.S 
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Elastomeric gasketed ...... 60S.1.1, 60S.2.2, 60S.S.1, 
60S.S.2, 60S.6.1, 60S.13.1, 

70S.1.1, 70S.2.1, 70S.3.2, 

70S.4.2, 70S.6.1, 70S.7.1, 

70S.9.1 
Expansion .............. 70S.10.2, 1101.4, 1213.2.2 

Ferrule ............... 701.4, 70S.1 0.3, Table 701.4 

Fixture ...................... .402.2,402.6, 704.0 

Flared ................ 60S.3.2, 60S.17.1, 70S.1 0.3, 
1208.S.8.3, 1208.S.8.4(8), 131S.7 

Fuel gas piping .......................... 1208.S 

Galvanized steel pipe ................. 60S.6, 70S.6 

Gas and watertight ..................... 1 03.S.6.4 

Ground joints .......................... 70S.10.3 

Heat-fusion joints .......... 210.0, 60S.7.1, 60S.12.1, 

1208.S.9.2 

Hubless cast-iron ........................ 70S.4.2 

Increasers and reducers .................... 316.0 

Mechanical ....... 60S.1.1, 60S.2.2, 60S.3.3, 60S.4.1, 

60S.S.1, 60S.6.1 , 60S.7.2, 60S.8.1, 

60S.10.2, 60S.11.1, 60S.12.2, 

60S.13.1, 60S.14.1, 60S.17.3, 

70S.1.1, 70S.2.1, 70S.3.2, 

70S.4.2, 70S.S.2, 70S.6.1, 

70S.7.1, 70S.8.1, 70S.9.1, 

70S.11.4, 1208.S.9.3 

Mechanically formed tee ................. 60S.3.3.1 

PE plastic pipe/tubing .............. 60S.7, 1208.S.4 

PE-AL-PE plastic pipe ...................... 60S.8 

PE-RT .................................. 60S.9 

PEX plastiC tubing ........................ 60S.1 0 

PEX-AL-PEX plastic tubing ................. 60S.11 

Plastic piping, joints, and fittings .... 70S.11.3, 1208.S.9, 

1210.1.7.1 

Plastic vent joints .............. S09.4.2, 1208.S.4.1 
Polypropylene (PP) piping .................. 60S.12 

Pressed .......... 218.0, 60S.2.2, 60S.3.3, 60S.3.3.2, 

60S.14.1, 60S.17.1, 70S.8.1 

Prohibited fittings and practices ........ 310.0, 31S.2, 

604.11,60S.7.2, 

131S.7,1318.8 

Push fit fittings ............ 218.0, 60S.3.3, 60S.3.3.3, 

60S.4.1 

Push-on ................ 60S.S.2, 60S.13.1, 70S.1.1, 

70S.7.1,70S.9.1 

PVC plastic pipe ............ 60S.13, 70S.7, 70S.1 0.4 

Screwed ......................... 310.8, 701.2.1 

Slip ..................... 221.0, 402.11, S09.1 0.9, 
60S.1S, 606.S, 70S.1 0.1, 

70S.10.3, 1003.2 

Soldered ............ 212.0, 309.2, 402.6, 60S.3.3.1, 

60S.3.4, 60S.17.1, 70S.S.3, 

70S.11.1, 70S.11.2, 

131S.9, A 6.3 

Solvent cement plastic pipe .. .402.6, 60S.4.2, 60S.13.2, 
70S.1.2, 70S.1.3, 70S.7.2, 

70S.7.3, 70S.1 0.4 

Stainless steel pipe .............. 60S.14, 60S.17.3, 
70S.8, 70S.11.4 

Threaded ................ 60S.2.3, 60S.3.S, 60S.4.3, 
60S.6.2, 60S.12.3, 60S.13.3, 

60S.17.1, 70S.1.3, 70S.3.3, 
70S.S.4, 70S.6.2, 70S.7.3, 

70S.11.2, 1208.S.7, 1208.S.8, 
1208.S.8.4, 1210.1.3, 

131S.7,A6.3 
Tightness ............................. 103.S.6.4 
Transition ............................. 70S.10.4 
Unions ........... 31S.1, 60S.16, 60S.17.1, 60S.17.3, 

609.S, 710.6, 1101 .S.2, 1211.S, 
131S.7, 1602.9.1, E 26.2 

Various materials .................. 60S.17, 70S.11 
Vitrified clay .............................. 70S.9 
Welded ........ 212.0, 60S.14.2, 70S.8.2, 1208.S.8.1, 

1210.1.3,1210.3.1, 1210.S, 1213.3, 
131S.S,F11.0 

-K-
KITCHEN SINKS, PROHIBITED TYPES ......... .406.3 

-L-
LABELED ..... 214.0,301.1, S09.S.4.3, 1017.2, 1310.3.1, 

131S.3, 1317.10, 1319.3.1, 1319.4.2, 
1319.S.3, 1322.2, 1322.S, 1604.7, 

1702.9.8, C 3.2, E 21.2, K 101.4.1, 
K 104.7, L S01.4.1, L S04.7 

LABOR FOR TESTS ........................ 1 03.S.7 
LABORATORIES, CHEMICAL .................. 811.8 
LAUNDRY TUBS ............... .40S.2, 1001.1, 1003.1 
LAVATORIES ... . 214.0,403.4, 40S.2, 421.2,422.9,601.1, 

1001.1,1003.1, 1602.8.2.1, B 1.0, C 4.1, 
E 46.0, L 602.S, L 603.4.3, L 603.4.4.4 

LAVATORIES IN SETS .................. 214.0, 1001.1 
LAWN SPRINKLERS ................... 603.S.6, A 2.2 
LEAD 

Bends and traps ................ 701.3(3),906.6(3) 
Caulked joints ........................... 70S.4.1 
Closet rings ........................... .402.6.1 
Flashing ........................ 312.8, 11 OS.4.1, 

K 1 03. 1 .1, L S03. 1 . 1 
Pipe and fittings ....... 604.11, 811.2, 1003.1, 1101.3 
Roof drains ............................. 11 OS.1 
Sheet ....................... .401.2, 701.3, 906.6 
Shower receptors ........................ .408.7 

LEADERS ................ 214.0, 1101.11.1, 1101.12.1, 
1102.2, 1103.0, 1104.0, 110S.2, 
110S.3, 1106.0, 1109.2, 1702.6, 

1702.7.2, 1702.9.7, K 103.2, 
K 1 04.6,K 104.12, L S03.2, L S04.6, 

L S04.12 
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LEAKS, FUEL GAS PIPING ............. 1213.4, 1213.5 
LENGTH 

Connectors.. . ................... 604.12, 604.13 
Developed 

Definition ................. . ......... 206.0 
Drainage piping ................ 703.0, Table 703.2 
Fuel gas piping .......................... 1216.0 
Vent piping ........... . ....... 904.0, Table 703.2 
Water piping ............................. 610.0 

LIMITED-DENSITY OWNER-BUILT 
RURAL DWELLING 

Definition . . . . . . .. ........... . ......... . 214.0 
LIQUEFIED PETROLEUM 

GAS (LPG) ............. 214.0, 1201.0, 1208.5.4.2(C), 
1208.5.7.3,1208.5.9.4,1210.5.1, 

1212.0,1215.1, E 23.2, 
E 29.1, E 34.0 

LIQUID WASTES . . . . . . . .. . .214.0, 303.0, 304.1, 710.2, 
811.1,1006.1,1009.1,1013.1, 

H 1.2, H 7.1, H 9.1, L302.0 
LISTED ........... 214.0,301.1,402.6.2,403.3.1,409.6, 

504.1 (1), 504.3, 504.4, 504.5, 505.2, 
506.9(8),507.13, 507.21 (2), 507.25, 

509.1.1,509.2.1,509.2.4,509.3.3, 
509.4.1, 509.4.3, 509.5.1, 509.5.3, 

509.5.4.3, 509.5.5, 509.5.7.2, 509.5.7.3, 
509.5.8,509.6, 509.6.2.4, 509.6.3.1, 

509.6.4.1, 509.7.3.5, 509.8, 509.10.1, 
509.10.5,509.10.12,509.11,509.11.1, 

509.11.3,509.13,509.14,510.1,510.2, 
511.1,601.1,601.2.3,603.5.5,603.5.7, 
604.4, 605.1.1, 605.4.2, 605.6.1, 605.9, 
608.3, 608.5, 609.10.1, 610.4, 701.1 (6), 

705.2.1, 705.10.4, 705.11, 710.6, 710.13, 
807.4, 1003.2, 1014.2, 1206.3, 1208.4.2, 

1208.5.3.4, 1208.7.2, 1208.7.5.1, 
1208.7.5.2(2),1208.10,1209.1, 

1210.1.6(2),1210.3.1(3),1210.9(6), 
1210.9.1,1211.1,1211.2,1211.3,1211.5, 
1211.6,1211.7,1213.6.1.4,1213.6.2.1(4), 

1213.6.2.2,1315.6(2), 1601.2,1604.7, 
1702.9.6,1702.9.8, C 7.3, E 16.1, 

E 17.1, E 18.1, E 21.2, E 25.1, 
E 35.3(10), E 36.1, E 36.2, E 55.1, 

E 64.1, E 67.1, E 77.1, E 78.1, 
Appendix G, H 6.2, K 101.4.1, K 104.5, 
K 104.7, L 402.2.1, L 402.3, L 402.4.1, 
L 402.5.1, L 501.4.1, L 504.5, L 504.7, 

Table 509.4, Table 509.7.3 
LISTING AGENCY ...................... 214.0,301.1 
LOCAL AUTHORITY TO APPROVE 

CPVC PIPE, RESIDENTIAL . ............... . 604.1.1 
LOCATION OF 

Backwater valves ........ 710.1, 710.3, 710.4, 710.6, 
1006.0, 1101.5.4, 1602.2.4, 

1602.9.1 (8) 
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LOT 

Fixtures ........................... 308.0,402.0 
Fuel gas meters .................. 1208.6.1, E 26.2 
Fuel gas valves ......... 1208.8, 1209.1, 1210.2.2.1, 

1210.9.1.1,1210.11-1210.11.3, 
1211.3,1211.4.4,1211.5,1211.8 

Industrial interceptors and separators ... 1009.1-1009.3, 
1009.5 

Medical gas and vacuum system valves ....... 1319.0 
Plumbing or sewer on lot .............. 307.0,721.1, 

Table 721.1 
Pressure-relief, regulator, 

or check valves ........... 504.6, 608.0, 710.12.1, 
710.13.2, 1208.7.3, 

1320.1-1320.2, E 18.1, F 5.8 
Private sewage disposal system .............. H 1.7 
Shutoff valves ......... 504.6, 606.0, 608.4, 710.12.1, 

710.13.2,1210.2.2.1,1210.9.1.1, 
1210.11,1211.3,1211.4.4,1211.5, 

1211.6,1319.2-1319.6, E 16.1, 
E 25.1, E 26.3, E 33.4, 

E 35.3, L 402.3.1 
Temperature relief valves ....... , ...... 504.6, 608.3 
Vent terminals ...... , ... 509.3.3.5, 509.8.1, 509.8.2, 

509.8.5, 906.0 
Water heaters ... .. . .. 504.1, 507.2, 507.4, 507.8, 

507.10,507.12-507.15, 
507.25-507.26, 508.0 

Definition ................................ 214.0 
LOW HAZARD .................... 214.0, Table 603.2 
LOW VOC CEMENT 

Definition. ... .... ............ . ...... . 214.0 
LOW VOC ONE-STEP CEMENT 

Definition ..................... " ....... . 214.0 
LOW VOC PRIMER 

Definition. . . . . . . . . . . . . . . .. .... .... . .. . 214.0 
LUBRICANTS ........ 605.1.1, 605.5.1,605.5.2, 705.2.1, 

705.8.2,1310.1.1,1318.3 

-M-
MACERATING TOILET SYSTEMS 
MAIN 

... 215.0, 710.13 

Definition . . . . . . . . . . . . . . . . . . . .. ........ .215.0 
MAINTENANCE ....... 101.7, 101.11.2, 101.11.4, 1007.1, 

1009.6, 1014.1.2, 1014.3.4.3, 1017.1, 
1101.5.4,1201.2,1208.6.1,1210.1, 

1211.5, 1211.9, 1302.2, 1319.2, 1324.1, 
1324.2(3), 1325.1, 1325.2(3), 1601.5, 

1601.6,1602.2.4,1602.15, C 7.2, 

H 1.10, K 101.5, K 101.6, 
L 201.5, L 501.5, L 501.6, L 604.0 

MALLEABLE IRON .............. 310.8,402.6.1, 604.6, 

MANUFACTURED/MOBILE 
HOME PARKS AND 

1208.5.8.4, F 8.4, Table 604.1 

RECREATIONAL VEHICLE PARKS ....... Appendix E 
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MATERIALS 

Alternate ..................... 301.2, C 1.5, H 5.13 

Approval required ................. . .... , .301.1 

Backwater, gate, or ball valves .......... 710.4, 710.6 

Building drains ................. 701.0, Table 701.1 

Building sewers ................ 715.0, Table 701.1 

Cesspools ......................... . .... H 8.0 

Cleanouts . .. . ..................... 707.1, 707.2 

Condensers or intercepting tanks ............. 810.2 

Disposal fields ............................ H 6.0 

Drainage piping, jOints, and fittings ...... 701.0,705.0, 

Table 701.1 

Fuel gas piping, joints, and fittings .... . ..... 1208.5 

Marking of . . . . . . . . . . .. . .301.1.1, 509.6.6, 509.7.6, 

601.2, 604.3, 710.6, 716.0, 

903.2.4, 1315.4, 1602.12, 

1604.8, 1702.8, 1702.9.5.7, 

F 5.6, F 6.4, F 7.5, F 9.2, 

F 9.3 

Medical gas and vacuum .................. 1315.0 

Nonpotable water piping 

and components .......... 1601.8, 1602.9, 1604.6, 

Potable water piping, 

1702.7, L 403.0, 

L 501.0, L 601.1 

joints, and fittings ..... . ..... 604.0, 605.0, K 101.8, 

K 103.0, L 501.4, L 501.8, 

L 503.0, L 601.1 

Seepage pits . . .. . ....................... H 7.0 

Septic tanks. . . . . . .. ......... .... . ..... H 5.0 

Showers . . . . . . . . . . . . . . . . . . . . . .. . . .408.1, 408.7 

Soil and waste pipes ............ .701 .0, Table 701.1 

Standards .............................. 301.1 .2 

Sumps or receiving tanks .............. 710.8, 810.2 

Traps. . . . . . . . . . . . . . . . . . . . . . . . . . .. . .... 1003.1 

Valves ....................... 310.6, 606.1,710.4 

Vents (DWV) ............. 701.0, 903.0, Table 701.1 

Vents (fuel gas) . . .. . ........... 509.4, Table 509.4 

MAY 

Definition . . . . . . . . . . . . . .. . ............... 215.0 

MEAT AND POULTRY 
PROCESSING PLANTS . .. . 601.4,717.2,724.0, 1010.2 

MEAT PACKING AND SLAUGHTERHOUSES ..... 1010.0 

MEDICAL GAS AND VACUUM SYSTEMS .... Chapter 13 

Alarms ................................. 1323.0 

Aspirators. . .......................... 1308.0 

Cleaning. . ...................... 1315.2, 1316.0 

Definitions .. . .......................... 215.0 

General requirements ..................... 1310.0 

Installation requirements ............ 1302.0, 1317.0 

Joints .................. 1315.7, 1315.9, 1318.0 

Labeling and identification .................. 1322.0 

Materials ............................. 1315.0 

Medical air systems. .. . .................. 1324.0 

Medical vacuum pump systems ............. 1325.0 
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Pipe sizing .............................. 1313.0 

Plan review ............................. 1311 .0 

Pressure-regulating equipment .............. 1320.0 

Station outlets/inlets ...................... 1321.0 

Sterilizers ....................... 1306.0,1307.0 

System certification. .. . .................. 1327.0 

Testing and inspection. . . . . . .. ......... . .1326.0 

Valves ........ . .......... 1315.8, 1319.0, 1320.0 

METALS, INTERMIXING PROHIBITED, ..... 310.6, 604.1 

METERED FAUCETS ....................... .403.4 

METERS 

Fuel gas ........ 1204.3, 1208.3, 1208.6, 1210.11.1.1, 

1214.1, E 26.0, E 36.3 

Water ....................... 610.0, A 1.2, L 404.0 

MINIMUM STANDARDS ... ................. .301.1 

MULCH 

Definition . . . . . . . . . . . . . . . .. ..... . ....... 215.0 

MULCH BASIN .......... . 215.0, 1602.2, 1602.10, 1602.11 

-N-
NATURAL GAS, SPECIFIC GRAVITY ........... 1215.1 

NITROGEN, NF 

Definition . . . . . . . . . . . . . .. ......... . ..... 216.0 
NONMETALLIC GAS HOSE 

CONNECTORS ............ 1211.1(5),1211.3,1317.5 
NONCOMBUSTIBLE PIPING INSTALLATIONS .... 1505.0 
NONCORROSIVE BOLTS ............... .402.3, 402.4 
NON POTABLE WATER 

Identification .. ......... ......... . ..... 601.2 

Reuse systems ............. Chapter 16, Chapter 17 
Sizing ............................... 610.13(6) 
Unlawful connections to . . . . . .. . ... 603.5.11, E 58.1 

NONWATER SUPPLIED URINALS . ........ . 1003.1(2) 
NONWATER URINALS ........ . 216.0,403.3.1, L 402.3.1 
NOTCHING .......................... 312.2,312.11 
NOTICE OF INSPECTION ............ 103.5.7.1, 1203.1 
NUISANCE ............. 101.8, 101.11.1, 216.0, 509.8.3, 

713.7,714.5,1101.1 

-0-
OBSTRUCTIONS 

TO FLOW ..... 310.5,315.2,509.14,605.3.3.1,1210.12 

OFFSETS ...... 217.0,402.6.3,509.6.1,510.1.2,510.1.6, 
510.2.4, 510.2.15, 510.2.18, 706.4, 

905.3,910.5,1101.11.2.2(8),1315.5, 
C 5.4, C 5.5, C 6.4, C 9.7 

OIL AND FLAMMABLE INTERCEPTORS ........ 1017.0 
ONE- AND TWO-FAMILY DWELLING ... . ........ . 301.5 
ON-SiTE TREATED 

NONPOTABlE WATER SYSTEMS ..... . 217.0, 601.2.2.1 

1601.1.1, 1604.0 

OPEN TRENCH WORK ....................... 314.3 
OPENING, EFFECTIVE 

Definition .... , .......................... 207.0 
OSHPD3SE 

Definition . . . . . . . . . . . . . .. .............. .217. 0 
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OVERFLOWS 

Appliances and equipment ....... 1702.9.3.1, E 62.1, 
K 104.1 .1, L 504.1 .1 

Drain pipes .......................... 1602.9.1 (6) 
Drains ....................... 1105.2, 1602.9.1 (5), 

1702.9.5.5, K 104.4.2, 
K 104.6, L 504.4.2, 

L 504.6 
Flood-level rim . . . . . .. . ..... 603.5.1, 603.5.2, 808.1 
Indirect waste connectors ............... 801.4, 805.1 
Interceptors.. . .................... 1017.1, 1017.2 
Plumbing fixtures .... .404.0,405.2,409.3,413.5,807.2 
Tanks ........................ 607.0, 1602.9.1 (8) 

OXYGEN, FUEL GAS ................ 1208.8, 1213.1.6 

-P
PACKING ESTABLISHMENTS, GREASE 

INTERCEPTORS REQUIRED ................ 1010.0 
PATIENT CARE AREA 

Definition . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .218.0 
PE-RT TUBING ......................... 218.0, 605.9 
PENALTIES ....................... 102.5, 103.5.9.1 
PENETRATION FIRESTOP SYSTEMS ..... 218.0, 1504.3, 

1505.3 
PERCOLATION TESTS ........... 1602.7(4), 1602.10.2, 

H 4.0, H 12.1(3) 
PERMITS, REQUIRED ...... 103.1, 103.4.3, 103.5, 103.6, 

502.1, 1601.3, 1601.6, 
1702.2.1, 1702.3, E 21.1, 

K 101.3, L 501.3 
PHOTOGRAPHIC ROOMS, WASTE FROM ........ 811.8 
PIPING 

Bends ................ 605.7.2,609.1, 1210.7, F 8.2 
Building supply ..... 602.2, 604.1, 604.8, 604.9, 609.1, 

609.6,609.7,609.8,610.8,610.9, 
A 1.2, A 2.2, A 4.0, A 5.0, 

A 6.2, C 4.2, Table 604.1, 
Table 610.4 

Cast-iron ......... 705.4, 705.11.1, 707.1, 1208.5.2.1 
Copper ........ 302.1, 312.9, 605.3, 605.17.1, 608.5, 

705.5, 705.11.1, 705.11.2, 1102.1.1 
Drainage .......... 316.1, 402.6, 703.0, 704.2, 706.1, 

707.4, 707.6, 708.0, 710.2, 710.4, 
711.1,713.1,713.2,718.3,720.1, 
801.1, 803.1, 903.2, 904.1,905.1, 

905.2, 908.1, 1014.1.2, C 6.1, 
E 6.1, E 9.2 

Drainage, horizontal, grade of ................ 708.0 
Embedded in masonry or concrete ............ 312.2 
Galvanized steel ..... 605.6, 701.1 (1), 705.6, 1102.1.1 
Fuel gas. . . . . . . . .. . ... Chapter 12, E 31.0-E 33.0 
Hangers and supports ........ 313.0, 313.8,1210.2.4, 

1317.0, Table 313.1, 
Table 1210.2.4.1 

Hot water ............ 312.1, 610.0, L 601.0-L 603.0 
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Improper location ..... . ................. 308.0 
Indirect waste ........ 211.0, 801.1, 801.2.1-801.2.3, 

801.5-801.6, 802.1, 803.1, 804.1, 
807.1,814.1-814.3,902.1-902.2, 

1306.2 
Joints .......... .103.5.6.4,315.0,605.0, 609.3(2), 

705.0,1208.5,1213.2.1,1315.7, 
1315.9,1317.4,1318.0, E 7.2, F 11.1 

Medical gas and vacuum ..... 1315.4, 1316.0, 1317.2, 
1317.6,1317.9, 

1317.10, 1322.1, 
1322.2, 1326.8.2 

l\Jonpotable water ........ 601.2, 603.5.11, 1604.10.4, 
1604.12.2.3, 1604.13 

Plumbing vent .......... 310.2,310.4,710.10,811.2, 
Chapter 9, 1002.1, 1002.4, 

1102.1-1102.3, 1104.1, 
1602.9.2, B 1.0, C 6.1, C 6.3, 

C 8.2, C 9.6, Table 701 1 
Potable water .... 601.2, 602.1, 603.2, 603.4.4, 604.1, 

604.5, 604.11, 610.0, 1604.10.4, 
1604.12.1, 1604.12.2.3(2), 1702.6, 

1702.11.2.3, K 104.13, L504.13 
Protection from freezing ..... 312.6,1210.1.4,1317.3, 

1702.9.9 
Protection required ..... . 310.11, 312.0, 314.4, 609.3, 

1210.1,1303.2,1308.1,1317.1, 
1317.3, 1317.4, 1504.1, 

1505.1, E 28.0 
Protectively coated ..... . ........... 312.5, E 32.2 
Reaming ........... 309.3,605.2.1, 605.3.1-605.3.4, 

609.1,701.2.1, 705.3.1, 705.5.1, 
705.5.3, 903.3, 1208.5.5 

Size of .......... 302.0,610.0,703.0,904.0,1101.7, 
1101.11,1215.0,1216.0,1313.0, 

1604.13, 1702.6, C 5.0, C 6.0, 
C 9.9, Appendix D, E 9.0, 

E 31 .0, K 1 04. 1 3, L 504. 1 3 
Soil ............ 221.0,310.2, 310.4,312.6, 402.6.1, 

402.6.3, 701.1 (6), 722.2, 905.5, 
1002.4,1102.1.1, H 11.2 

Special wastes ...................... 221.0,811.0 
Stainless steel ...... 605.14, 605.17.3, 701.1 (5),705.8, 

705.11.4,903.1,1101.3,1102.1.1 
Storm drainage ....... 1101.3, 1101.5, 1101.8, 1102.1, 

1102.2-1102.5, 1104.1, 1104.2, 
Table 1101.7, Table 1101.11, 

Table 1102.5 
Threads. . . . . .. .... . .310.8, 701.2.2, 1208.5.7 
Underground ............ 313.3,315.1, 604.2, 604.9, 

609.1,609.8,701.1(1),701.1(5), 
903.1(1),903.2.1,1101.3,1102.1.1, 
1102.3-1102.5, 1203.2, 1208.5.2.4, 
1208.5.3.3,1210.1,1317.1,1317.4, 
1602.9.2, 1604.10.4, E 5.1, E 23.2, 
E 24.1, E 32.3, E 33.3, Table 701.1 
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Waste ........... 225.0,310.4,312.6, 41B.4, 722.2, 
B11.2, 905.5, 90B.1 1, 910.4, 910.5, 

1002.4,1009.7,1104.1, B 1.0, H 11.2, 
Table 1014.2.1 

Water distribution ...... 225.0,403.3.1, 604.B, 60B.2, 
610.2, C 7.6, E 15.0, L402.3.1, 

L 602.5, L 602.7, L 603.4.3, 

L 603.4.4.4, Table 604.1, 

Table 610.3, Table A 2.1 
Wrapping ......... 609.3(1), 1210.1.3, 1210.2, E 32.2 

PITS, SEEPAGE .................. 221.0, 714.3, 716.1 J 

722.2-722.4, Appendix H 

PLANS REQUIRED .... 101.5, B11.1, 910.2,1311.1,1604.2, 

1702.2, C 7.1, E 3.0, H 5.1, 

H 10.1, K 101.3.1, L 501.3.1 
PLASTIC PIPING. . . . . . . . . . . . . . . . . . . . . .... . 310.11 
PLUGGING, FIXTURE OUTLETS .............. 101.6.2 
PLUGS, CAPS, CLEANOUT .............. 707.1-707.2 

PLUMBING 
Additions and alterations .................... 101.9 

Appliances ....... . 21B.0, 304.1, 310.5, 313.5, 417.2, 
603.4.6, 606.5, B01.6, B03.1, B06.1! 

B07.0, BOB.1, L 302.2, L 602.5, 
L 603.4.3, Table 610.3, Table 702.1, 

Table A 2.1 

Appurtenances ........ . 21B.0, 304.1,313.5, 603.4.6, 
L 602.5, L 603.4.3, Table 610.3, 

Table 702.1, Table A 2.1 

Connected to sewer or private 
disposal systems ........... 304.1, 713.1, L 302.2 

Definition . . . . . . . . . .. ........... . ...... . 21B.0 
Inspection of ............................. 103.5 

Official .. . ...... (see Authority Having Jurisdiction) 

Repairs ................................. 101.6 
System 

Definition ........................... . 21B.0 
Tests ......................... 103.5.6, 103.5.B.1 
Uncovered for inspection .................. 103.5.4 

Vent 
Definition ........................... . 21B.0 

Vent system 
Definition .................. . ....... . 21B.0 

PLUMBING FIXTURES 
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Accessibility ...... .402.1,402.7, 40B.5, 40B.6, 413.3, 
416.4, 421.1, 422.4, L 402.5.2 

Alternate materials . . . . . . . . . . . . . . .. . .301.2, 407.3 
Back-to-back ............................. 704.2 

Below curb or sewer level ........... 710.1-710.2 

Clearance from wall, tOilet, urinal ............ .402.5 
Connections, drainage .......... 304.1, 407.1, 40B.4, 

409.2, 415.3, 416.5, 
419.2, 420.3, 704.0 

Control valves .... .408.3, 40B.9, 601.1, 606.5-606.7, 

1303.1, 1604.9 
Definition ............................... . 21B.0 

Distance from traps ..... 1001.1, 1002.2, Table 1002.2 
Floor drains ..... .408.7, 414.3, 41B.0, 704.3, 801.2.2, 

90B.2, 1003.1, 1006.0, 1007.1, 1014.1, 
1014.3.2, 1016.1, 1017.1, 1101.10, 

1604.1, 1702.1, B 4.0, B 5.1, E 45.1 
Improper location of .. . . . . . . . .. . ...... . 30B.0 
Indirect wastes ........................... 804.1 
Installation of ......... .402.0, 403.3.1, 403.4, 406.3, 

40B.3, 408.7, 409.3, 409.6, 
413.2-413.3, 413.5, 415.4, 

416.3, 41B.3 
Islands. . . . . . . . . . . . . . . .. . ............... 909.0 
Joints . . . .. . ........................... .402.2 
Material of ............. .401.0, 407.2-407.4, 40B.7 
Minimum number ........................ .422.0 
Must be connected to sewer ........... 304.1, 713.1 
Must be provided with trap ................. 1001.1 
Overflows ....... . ..................... .404.0 
Prohibited .................... 310.5, 406.0, 910.7 
Quality ................................. .401.1 
Setting ............. . ............ .402.5, 402.6 
Size of waste for .... ... . . . . . . . .. 702.0, 703.0, 

Table 702.1, Table 703.2 
Special fixtures .......................... .407.0 
Standards .... .401.1, 408.1, 409.1, 410.1, 413.1, 415.1, 

416.1 , 417.1-417.4, 41B. 1, 420.1 
Strainers and connections .................. .405.0 
Supply and waste connections ... .405.2, 40B.4, 409.2, 

415.3,416.5,419.2, 
420.3 

Supply fittings ........................... .402.B 
Units ............ 610.3, 610.7-610.10, 702.0, 703.0, 

C 7.4, C 7.5, Table 610.4, Table 610.10, 
Table 702.1 , Table 702.2(a), Table 7022(b), 

Table 703.2, Table A 2.1, Table C 4.1, 
TableC4.1(1) 

Water supply required ...................... 601.1 
. POLLUTION .................... 218.0, 603.1, 603.5.5, 

714.5, Table 6032 
POLY (VINYL CHLORIDE) 

(PVC) PIPE .. 218.0,310.8,402.6,402.6.1,604.9,605.13, 
701.1 (2),705.7,705.10.4,707.1,903.1 (2), 

1003.1,1101.3,1102.1.1,1208.5.4.1, 
H 6.1, Table 313.1 , Table 604.1, Table 701.1, 

Table 1102.5 
POLYETHYLENE (PE) 

PIPE OR TUBING ...... . 21B.O, 604.9, 605.7, 120B.5.4, 
H 6.1, Table 604.1, 

Table 701.1, Table 1102.5 
POLYETHYLENE-ALUMINUM-POLYETHYLENE 

(PE-AL-PE) PIPE OR TUBING ... . 21B.O, 604.9, 604.13, 

605.B, Table 313.1, 
Table 604.1 

POLYPROPYLENE (PP) PIPE ..... . 21B.0, 604.9, 605.12, 
B11.2, 1003.1, Table 313.1, 

Table 604.1 
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POLYVINYLIDENE 
FLUORIDE (PVDF) PIPE .......... 218.0, 604.9, 811.2 

POTABLE RAINWATER 
CATCHMENT SYSTEMS ......... Appendix K, L 501.0, 

L 502.0, L 503.4, L 504.13 
POTABLE WATER 

Cleaning ......... . .................... 1316.0 

Connections ......... . .. 603.4.4, 603.5.6-603.5.7, 

603.5.10-603.5.12, 603.5.21, 
801.4, 1308.1 

Definition ................................ 218.0 

Devices or assemblies ..................... 603.2 

Disinfection .................. . .......... 609.9 

Heat transfer medium ............... 505.4.1, C 3.2 

Heating .......................... 501.1, L 601.1 
Identification ............................. 601.2 
Joints and fittings .............. 604.5, 604.11, 605.0 
Materials ...................... 604.1, Table 604.1 

Outlets ............................... 603.5.18 
Protection of ........................ 602.0, 603.0 
Sizing piping ................... 610.0, Appendix A 
Supply required ..................... 601.1, E 11.1 
Tanks ............................. 607.0,608.2 
Unlawful connection to ........ 602.0, 603.5.11, 1602.3, 

1604.4, 1702.4, K 102.2, 
L 502.2, E 58.1 

Valves .................................... 606.0 

PRE-RINSE SPRAY VALVES ........... .403.5, L 201.8 
PRESSED FITTINGS .... 218.0, 605.2.2, 605.3.3, 605.3.3.2, 

605.14.1, 605.17.1, 705.8.1 
PRESSURE DRAINAGE CONNECTIONS ......... 805.0 
PRESSURE, EXCESSIVE, WATER .............. 608.2 

PRESSURE-LOCK-TYPE CONNECTION 
Definition. . . . . . . . . . . . . . . . . . . . . . . .. . ..... 218.0 

PRESSURE LOSSES, WATER .................. 610.2 
PRESSURE REGULATORS 

Firefighter breathing air 
replenishment systems ................... F 5.8 

Fuel gas ......... 507.20, 507.21, 507.22(5), 1201 1, 
1208.8.1(4),1210.6,1210.11,1216.1.3 

Medical gas and vacuum. . . .. . .... 1318.7, 1320.2 

Water ................................... 608.2 
PRESSURE-RELIEF VALVES 

Firefighter breathing air 
replenishment systems ......... F 5.7, F 5.8, F 7.3 

Medical gas and vacuum .... 1320.2, 1324.7(3), 1326.7, 

1326.9, 1326.10 
Water ............ 504.4, 504.6, 505.2, 608.3-608.6, 

E 18.0, E 19.1 
PRIMARY SETTLING TANKS ................... 902.1 
PRIVATE OR PRIVATE USE 

Definition . . . . . . . . . . . . . . . ............... 218.0 
PRIVATE SEWAGE 

Capacity of system .............. H 1.6, H 2.0, H 7.1 
Construction .............. H 5.3, H 6.9, H 7.3, H 8.3 
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Definition ................................ 218.0 

Design ............ H 1.5, H 5.2, H 5.11, H 9.4, H 9.7 

Disposal systems .......... 218.0, 713.2, Appendix H 
General requirements ...... . .. . ......... H 1.1 

Inspections .............................. 103.5 
Location ....... 721.0, H 1.7, Table 721.1, Table H 1.7 

PRIVATE WATER SUPPLY ... . .. 602.2, 602.4, E 11.1 

PROHIBITED 
Appliances ............................... 310.5 

Concealed gas piping ... 1210.3.2, 1211.3.1, 1211.4.4, 
1317.5 

Concealment of defects ...... 309.2, 1213.4.2,1314.2 

Concealment of work 
before inspection 

Connections 

.... 103.5, 503.2, 1203.0, 

1326.14-1326.15,1506.1 

Sewer. . . . . . . . . . . . . . . . . . . . . . . . . . . .. .714.3 
Waste .................. 310.3, 404.1, 603.4.4, 

805.1,807.4,810.1 
Water . . . . . . . . . . . . . . .. .602.0, 603.4.4, E 58.1 

Copper tubing, use of ........... 903.2.3, 1208.5.2.3 

Damage to drainage system ..... 305.1,312.3,312.6 
Devices ................. . ...... 310.5, 1210.12 

Direct drainage .... 603.4.4, 801.2, 805.1, 807.4, 810.1 
Discharge ......... 507.5, 509.1.2, 714.2, 1702.9.3.1, 

K 1 04. 1 . 1, L 504.1 .1 
Fittings ..................... 310.0,315.2,604.11 

Fixtures ........................... 310.5,406.0 
Floor drains ............................ . 310. 10 

Food waste disposal, connection to ......... 1014.1.3 
Fuel gas piping ............... 1208.5.2.4, 1210.2.3 
Industrial waste disposal .................... 306.2 

Installations ........................ 312.2,602.1 
Joints and connections ....... 315.0, 605.3.4, 605.7.2, 

705.0,1315.7,1318.8 
Locations ............... .415.4, 603.4.9, 603.5.13, 

1210.2.3, 1602.6 

Materials ................... F 8.4, H 5.10, H 5.13, 
K 103.1.1, L 503.1.1 

Medical gas and vacuum piping ............. 1317.2 
Oxygen ............................... 1213.1.6 

Pipes in concrete or masonry ...... . ........ 312.2 
Practices .. . .... 101.6.1, 102.4, 103.1, 303.1, 305.1, 

309.2,310.0,312.2, 312.6, 502.1, 
602.0, 714.1, 1101.2, 1204.3, 1205.0, 

1206.3, 1601.3, K 101.3, L 302.1 , L 501.3 
Receptors, location of . . . . . . . . . . . . . . . . . .. . .804.1 
Systems ........................ 310.4, L 602.3.6 
Traps . . . . . . . . . . . . . . . . .............. 1004.0 
Trougl1 type urinals. . . . . . . ....... .406.2, E 47.1 

Urinals and water closets on a 
combination waste and vent system ......... 910.7 

Vent termination .............. . .......... 906.3 
Water piping ................. 312.6, 604.11, 720.1 

PROPERTY LINE, TERMINATION OF VENT ....... 906.2 
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PROTECTION FROM 
Corrosion 

Decay .. 

... 312.1, 312.4, 402.3, 402.6.2-402.6.3, 

506.9(1), 507.4, 508.1.2, 509.5.3, 
509.7,509.10.1,509.10.1.2-509.10.1.3, 

609.3(1), 710.4,710.8, 810.2,811.2, 
814.1, 1004.1, 1208.5.2.4, 1208.5.3.3, 

1208.5.6, 1208.6.1.1, 1210.1.3, 

1210.2,1210.3.4,1211.1(8),1317.1, 

1317.2,1324.7,1602.9.1,1702.9.5.1, 
C 7.3, E 7.3, E 28.1, E 32.1, E 32.2, 

E 33.2, E 33.3, E 62.1, F 5.4, 
H 5.3, H 5.13, K 103.3, K 104.9.2, 

L 503.3, L 504.9.2, L 603.4.5.1 

........... 1602.9.1, 1702.9.5.1, H 5.3, 

K 103.3, L 503.3 

Freezing ......... 312.6, 603.4.7, 1210.1.4, 1210.8.2, 
1602.9.4,1702.9.9, K 104.8, L 504.8 

Seismic .......................... . 507.2, 1317.8 

PROTECTION OF 
Fuel gas meters .......... 1208.6.1, 1208.6.3, E 26.2 

Piping materials and structures ... 312.0,314.4,1210.1 
Potable water supply . . . .. . ........... 603.0 

Trap seals ................. 1002.0, 1005.1, 1007.0 
Water heaters. . ......... 504.3-504.6, 505.2, 

507.2, 507.12~507.15 

PUBLIC OR PUBLIC USE 
Definition ................................ 218.0 

PUBLIC SEWER 

Definition ............................... 218.0 
PUBLIC SHOWER FLOORS ................... .408.8 

PUSH FIT FITTINGS .... 218.0, 605.3.3, 605.3.3.3, 605.4.1 

-Q
QUALITY AND WEIGHT OF MATERIALS, 

GENERAL REGULATIONS .... 301.1.1,301.1.2, 301.2, 

301.4,811.3 
QUALITY OF FIXTURES. . . . . . . . .. . .......... .401.1 
QUICK-DISCONNECT DEVICE 

Definition . . . . . . . . . . .. . .................. 219.0 

-R-
RAINWATER 

Definition . . . . . . . . . . . . . . . . . . . . . .. . .220.0 

RAINWATER CATCHMENT 
SYSTEMS .................. . 220.0,601.2.2.1, 1601.7, 

Chapter 17, Appendix K, 
L 501 .0, L 502.0, 

L 503.2, L 504.1, L 504.5 
RAINWATER STORAGE TANK 

Definition ................................ 220.0 

Venting ............................. 1702.9.5.7 

REAMING PIPES ....... 309.3,605.2.1,605.3.1-605.3.2, 
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605.3.3.2-605.3.3.3, 605.3.4, 609.1, 
701.2.1, 705.3.1, 705.5.1,705.5.3, 

903.3, 1208.5.5 

RECEIVING LANDSCAPE 
Definition . . . . . . . . . . . . . ................ . 220.0 

RECEIVING TANKS OR SUMPS .......... 710.2-710.3, 
710.7-710.10,710.13.1 

RECEPTORS 
Definition ................................ 220.0 
Indirect waste ....... .414.3, 801.1, 801.2.2-801.2.3, 

801.3,801.5-801.6,804.0,807.1, 
810.4, 814.3, 902.2, 1306.2 

Shower .................. . . .408.1,408.5-408.7 
RECLAIMED (RECYCLED) WATER 

Definition. . . . . . . . . . . . . . . .. . ........ . 220.0 
RECLAIMED (RECYCLED) 

WATER SYSTEMS ....................... 601.2.2.1 
Definitions . ............................ 1614AO 
Drawings and specifications .............. 1616AO 
General . .............................. 1613AO 
Identification.. .. ................ 1617AO 
Inspection and testing . ................... 1620AO 
Installation . ............................ 1618AO 
Permit. . . . . . .. . ...................... 1615AO 
Pipe material ........................... 1617 A 0 
Signs . ................................ 1619AO 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1621A.0 
REDUCED PRESSURE DETECTOR FIRE 

PROTECTION BACKFLOW 
ASSEMBLY .................... 603.3.9, Table 603.2 

REDUCERS. . . . . . . . . . . . . . . . . . . . . .. . ........ 316.0 
REFRIGERATORS ............................ 801.2 
REGULATORS 

Backpressure ........... . . . . .. . ...... 507.9 
Draft. . . . . . . . . . . . . . . .. . ....... 506.1.2, 509.11.3, 

509.11.4-509.11.5, 509.14 
Firefighter breathing air ........ . .......... F 5.8 
Fuel gas supply ...... 507.20~507.22, 1201.1, 1208.3, 

1208.7-1208.8,1210.4.1,1210.6, 
1210.11,1213.1.5,1214.0,1215.1, 
1216.1.3, E 36.3-E 36.4, E 36.5.2 

Medical gas and vacuum ........... 1318.7, 1319.4, 

1320.2, 1324.2 
Water supply ............................. 608.2 

RELIEF VENTS .................... 907.0, B 3.0, C 8.4 
Connections ............................. 805.1 
Definition . . . . . . . . . . . . . . . . . .. . ........... 220.0 
Interceptors ............................. 1009.4 

REMOTE OUTLET 

Definition . . . . . . . . . . . . ... .............. 220.0 
RENDERERS . .............................. . 601.6 
REPAIRING 

Defective gas pipe, prohibited ............. 1208.5.5 
Defective pipe and fittings . . . . . . . . . . . . . . .. .101.11 

REPAIRS AND ALTERATIONS TO 
PLUMBING AND DRAINAGE SYSTEMS ....... 101.6 

REQUIRED 
Air gaps or air breaks ...................... 801.1 
Appurtenances ................ 1604.10.3, 1702.9.2 
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Area of subsurface irrigation 

fields and mulch basins ............... 1602.10.1 

Drainage or sewer connections ......... 304.1, 713.0 

Filters .............. 1604.1 O.S, 1702.9.11 

Flushing devices ......................... .413.2 

Fuel gas pipe size ........................ 1216.0 

Fuel gas supply .......................... 121S.0 

Gravity drainage .......................... 709.0 

Hot and cold water ........................ 601.0 

Inspections ............................. 1S06.0 

Low-pressure cutoff. . . .. . ................. 609.8 

Medical gas and vacuum pipe size. . ... 1313.0 

Permits ................................. 103.0 

Plans ................................... 101 .S 

Plumbing fixtures ............. .422.0, Table 422.1 

Tests .......................... 1604.S, 1702.S 

Vents . . . . .. . .......................... 901.1 

RESPONSIBLE FOR TESTING .............. 103.S.7.2 

RESTAURANT, GREASE INTERCEPTORS ....... 1014.1 

RETESTING . . . . . .. .... . ................ 1 03.S.9.2 

RISERS 

Fuel gas ............ 1208.S.4.2, 1210.1.7, 1210.3.4, 

E 2S.1, E 26.1, E 32.2, E 36.3 

Medical gas and vacuum ..... 1317.2, 1319.6, 1319.8, 

1322.2, Table 1317.7 

Sewer ........................ ..E 71.0, E 73.1 

Water ............ 220.0, 408.10, 610.1, 1604.12.2.3, 

1702.11.2.3, A 2.1 , A S.1 , A S.2, 

A7.1, E 12.1, 17.1, 

E64.1, E77.1, L603.4.7 

RODENTPROOFING ......................... 312.12 

ROOF DRAINS ............ 220.0, 1101.11.1,1101.11.2, 

1103.1, 110S.0, 1108.0, 

1109.2.1,1702.9.7, K 104.6, 

L S04.6, Table 1101.11 

ROOF DRAINAGE. . . . . . . . . ..... 1101.11, Appendix D 

Controlled-flow .......................... 1108.0 

Primary . . . . . . . . . . . . . . . . . .. . ......... 1101.11.1 

Secondary. . . . . . . . . . . . . . . . . . ... ... 1101 .11 .2 

Combined .................... 1101.11.2.2(8) 

Separate piping ................ 11 01.11.2.2(A) 

ROOFGUTTERS ............ 1101.11.1, 110S.2, 1106.3, 

1702.6,1702.7.2,1702.9.7, 

1702.9.12, K 103.2, 

K 1 04.6, K 1 04. 11 , 

L S03.2, L S04.6, 

L 504.11 , Table 1106.3 

ROOF SUPPLY TANKS ........................ 607.0 

ROOF, TERMINATION OF 

VENTS ABOVE ............... 509.6.2, 905.4,906.1, 

906.3, 906.S, 906.7 

ROOF WASHERS .............. 220.0, K 104.9, L S04.9 

ROUGHING-IN 

Definition ................................ 220.0 
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SADDLE, SLEEVE, BAND OUTLETS, 

PROHIBITED .............................. 310.1 

SAFETY AND HEALTH ...................... 101.11.1 

SAFETY DEVICES ................ S04.4-S04.6, SOS.2, 
603.0, 608.0 

SAND INTERCEPTORS . . ................... 1016.0 

Cleanout for ......................... 707.7 

Construction and size ..................... 1016.3 

Definition ...................... (see Interceptors) 

Design . . . . . . . . . . . . . . . . .... 1009.3 

Discharge ................... , .1009.7,1016.1 

Location ................................ 1009.S 

Maintenance ....... . . . . . .... 1009.6 

Required ........................ 1009.1, 1016.1 

Vent, required and 

not required ......... 901.0, 902.1, 1002.1, 1016.4 

Water seals ...................... 1009.3, 1016.4 

SANITARY PERMISSIBLE USE ...... 706.2, C 9.3, 

C9.4 
SCREW JOINTS.. . .................. 120S.2, 1206.3 

SCRUB SINK 
Definition . .............................. . 221.0 

SDR 
Definition . .. ...... . ................... 221.0 

SEAL, TRAP . . . . . . . . . . . .. . .222.0, 31S.1 , 403.3.1, 413.4, 
901.2, 911.2, 100S.0, 1007.0, 

C 9.1, E 45.1 

SEAM, WELDED 
Definition. . . . . . . . . . . . . ... ............. 221.0 

SECONDARY iNTERCEPTORS ........... 902.1 

SECONDARY TEMPERATURE LIMITING DEVICE .. SOS.2 
SEDIMENT TRAPS .................. 1210.8.3, 1211.8 

SEEPAGE PITS .............................. H 7.0 

Abandoned ........................ 722.2, H 11.0 

Area of disposal ........................... H 3.0 

Capacity ................................. H 7.1 

Combination with disposal fields .............. H 6.4 

Connection to sewer prohibited ............... 714.3 

Construction ... .......... . ............. H 7.3 

Definition ................................ 221.0 
Location ............. . .. 721.0, H 1.7, Table H 1.7 

Markings ....... . ....................... 716.1 

Multiple installations ........ . ........... H 7.2 

Soil absorption ...................... H 3.0, H 4.2 

SELF-CLEANING TRAPS ..................... 1003.1 

SEPARATE PLUMBING AND 
DRAINAGE SYSTEMS. . . . . . . . . . .311.0 

SEPARATE VENTING .................... 811.6, 906.3 

SEPARATORS .............................. 1009.0 

SEPTIC TANKS 
Abandoned . . . . .. . ................ 722.2, H 11.0 

Capacity .... . ............... H 2.0, Table H 2.1 
Connections .............................. H 6.7 

Connections to sewer prohibited .............. 714.3 
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Construction ............................. H 5.0 
Definition ................................ 221.0 
Location of ............... 721.0, H 1.7, Table H 1.7 
Markings ................................ 716.1 

Vents ................................... H 5.8 
SERVICE, AUTHORITY TO RENDER GAS ....... 1205.0 
SETTING FIXTURES ......................... .402.5 
SETTLING TANKS ........................... 902.1 
SEWAGE 

Definition ................................ 221.0 
Disposal of ....... 303.0, 709.0, 713.0, 714.0, 1014.1, 

1602.2.1, E 4.1, E 66.1, L 302.1 
SEWAGE DISPOSAL SYSTEMS, PRIVATE .... Appendix H 

Abandoned ........................ 722.2, H 11.0 
Commercial food waste grinders .............. 714.4 
Design .................................. H 1.5 
Holding tank ............................. 714.5 
Inspection and testing ..................... H 10.0 
Location ............ 307.0,721.0, H 1.7, Table H 1.7 
Materials ................................ 715.0 
Vents ................................... 904.1 

SEWAGE EJECTOR ......... 221.0, 710.2, 710.3, 710.10 
SEWAGE PUMP ............ 221.0, 710.2, 710.3, 710.13 
SEWERS ................................ Chapter 7 
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Abandoned .............................. 722.0 
Adjacent to walls ..... 312.3, 715.1, 718.3, Table 721.1 
Available ........................... 713.2, 713.4 
Building, material of ........ 701.0, 715.0, Table 701.1 
Cleanouts ............................... 719.0 
Connection to, required ............... 304.0, 713.0 
Construction of ...................... 715.0-719.0 
Damage to .... 305.1,306.1,714.1,718.3,811.1, 1009.1 
Definition ................................ 204.0 
Depth of ...................... 312.3, 718.3, 720.1 
Easements for .......................... 721.2(1) 
Ejectors ..................... 710.2-710.3, 710.10 
Existing ..................... 101.6.1, 713.6, 715.3 
Grade and support of ................. 708.0, 718.0 
Gray water .................. 1602.2.1, 1602.9.1 (8) 
Independent system required ................ 311.0 
Inspections .............................. 103.5 
Joints and connections ..................... 705.0 
Location ..................... 307.0,312.3, 718.3, 

720.0, 721.0, Table 721.1 
Materials ........... 701.0, 715.0, 720.1, Table 701.1 
Mobile home and recreational 

vehicle parks .............. E 4.1, E 21.1, E 41.1, 
E43.1, E66.1, E69.0, 
E 71.0, E 72.0, E 73.0 

Must be on same lot as building ......... 307.1, 721.1 
Private sewage disposal systems ....... 713.0, 714.0 
Prohibited connections .... 603.4.4, 714.2, 714.3, E 62.1 
Required ........................... 709.1, 713.0 
Size of building ..... 703.2, 710.5, 717.0, C 5.3, C 9.9, 

Table 702.1, Table 703.2, 
Table 717.1, Table C 5.3 

Storm water ...................... 1101.2, 1104.3 
Support ................................. 718.2 

Testing of ................................ 723.0 
Vents ................................... 904.1 

Water pipe in trench .................. 609.2, 720.0 

SHALL 
Definition ................................ 221.0 

SHEET LEAD .............. .401.2, 408.7, 701.3, 906.6 
SHIELDED COUPLINGS ..... 221.0, 705.4.2, Table 313.1 
SHOCK ARRESTER 

Definition ................................ 221.0 
SHORT TURI\I V4 BEND, PROHIBITED ...... 310.5, 706.0 

SHOULD 
Definition ................................ 221.0 

SHOWERS 

Control valves ..................... .408.3, 601.1 
Finished curb or threshold .................. .408.5 

Gang .............. 209.0, 408.3, L 201.2, L 402.5.2 
Mobile home and recreational 

vehicle parks .................... E 52.0, E 53.0 

Pans .................................. .408.7 
Public floors ............................. .408.8 
Receptors ......................... .408.6, 408.7 

Stall or compartment ...................... .408.6 
Tests ................................. .408.7.1 

Valve and head location ................... .408.9 
Valves ............................ .417.2-417.3 

Waste outlet or drains ......... 317.1 (2), 405.1, 408.4 

Water consumption .............. . 408.2, L 402.5.1 
SHUTOFF VALVES 

Fuel gas ...... 507.8,509.5.7.1,1208.10,1210.2.2.1, 

1210.9.1.1,1210.11,1211.3,1211.4.4, 
1211.5-1211.6, 1211.8, 1213.2.5, 

1213.6.1.3(1), E 25.0, E 26.3, E 33.4, 
E 35.3, E 36.5 

Medical gas and vacuum ........... 1315.8, 1319.0, 
1320.1-1320.2, 1322.3, 

1322.5, 1324.2(3), 
1324.2(6), 1324.7(4), 
1325.2(3), 1325.2(5), 

1326.7,1326.10 
Sewage ...................... 710.12.1, 710.13.2 
Water ............ 504.6, 606.2-606.3, 608.4, 609.8, 

1602.9.1 (5), 1702.9.5.5, 
E 16.0, E 77.1, E 78.1, F 6.1, 

K 104.4.2, L 402.3.1, L 504.4.2 
SIMPLE SYSTEM . .................. . 221.0, 1602.1.2 
SINGLE-STACK VENT SYSTEMS ............... C 9.0 

SINKS ..................................... 420.0 
Clinic .................. 205.0, 402.6, 413.2, 420.2 

Connections ........... .405.2, 414.3, 419.2, 704.3, 

801.2.3, 801.3, 902.2, 1014.3.2 
Floor ...................... 902.2, 1014.1, 1604.1, 

1702.1, B 1.0 
Island ................................... 909.0 
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Laundry .......................... .420.2, 420.3 
Prohibited ...... ........... . .......... .406.3 
Service . . . . . . . . . . . .. . ............ .420.2, 420.3 
Special use ........................ .407.2, 407.3 
Trap ........... . ............... 1001.1, 1003.1 
Vent .................................... 902.2 
Waste outlets. . . . . . .. . .................. .420.3 

SIZE OF 

Building sewers .......... 703.0, 717.0, Table 702.1, 
Table 703.2, Table 717.1 

Cesspools .......................... Appendix H 
Chimneys .............................. 509.5.5 
Circuit venting ............................ C 8.0 
Combination waste and vent piping ... 910.0, Appendix B 
Combustion air openings . . . . . . . . . . .. .506.3-506.5 
Condensate pipe .............. 814.0, Table 814.1 
Disposal fields ....................... Appendix H 
Drainage piping ........... 703.0, C 5.0, E 6.0, E 9.0, 

E 10.0, E 12.0, E 68.0, 
Table 702.1, Table 703.2 

FOG disposal systems .................... 1015.4 
Fuel gas piping systems ............ 1208.4, 1215.0, 

1216.0, E 31.0 
Fuel gas vents ...... 509.6.3, 509.7.4, 509.10.2, 510.0 
Flushometer valves and tanks ........ 610.10-610.11 
Gray water. . . . . .. . ..................... 1602.8 
Grease interceptors ............. 1014.2.1, 1014.3.6, 

Table 1014.2.1, Table 1014.3.6 
Hanger rods .......... .. . .............. 313.6 
Indirect waste pipes ................ 801.2.1,803.0 
Leaders, conductors, and storm drains ......... 1106.0, 

Table 1101.11 
Louvers, grilles, and screens ....... . ....... 506.8 
lVIedical gas and vacuum pipe ... 1313.0, Table 1313.2 
Oil tanks . . . . . . . . . . . .. . ................. E 35.2 
On-site treated nonpotable water piping ...... 1604.13 
Pipe c1eanouts ................ 707.10, Table 707.1 
Rainwater catchment systems ...... 1702.6, K 104.13, 

L 504.13 
Roofdrainage .......... 1101.11, 1108.1, 1702.9.12, 

K 104.12, L 504.11 , 
Appendix D, Table 1101.7, 

Table 1106.3 
Sand interceptors ........................ 1016.3 
Seepage pits and disposal fields ............. H 3.0 
Septic tanks .............................. H 2.0 
Single-stack vent systems ................... C 9.0 
Traps ................ 702.1,910.4,1003.3,1006.1, 

1103.3, Table 702.1 
Vacuum drainage systems .................. C 7.0 
Vent pipes ........... 710.10, 810.1, 904.0, 908.1.1, 

908.1.2, 908.2.2, C 6.0, 
Table 703.2, Table 810.1 

Water heaters .................. 501.1, Table 501.1 
Water piping ...... 610.0, Appendix A, E 12.0-E 13.0, 

Table 610.3, Table 610.4, Table A 2.1 
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Water softener connections .................. 611.4 

Wet venting .............................. 908.0 

SLAUGHTERHOUSES ....................... 1010.0 

SLIP JOINTS ........... 221.0,402.11, 509.10.9, 605.15, 

705.10.1, 705.10.3, 1003.2 
SLOPE. . . . . . . . . . . . . . . . .. . ............ (see Grade) 

SOIL PIPE ......... 221.0,310.2, 310.4, 402.6.1, 402.6.3, 
701.1 (6), 703.0, 722.2, 1002.4, 

Table 701.1 

SOIL POROSITY .. . ......................... H 1.1 
SOLDER, BUSHINGS. . .. . ......... 701.5, Table 701.5 

SOLDER JOINTS ........ 212.0, 309.2, 402.6, 605.3.3.1, 

SPACING 

605.3.4, 605.17.1, 705.5.3, 

705.11.1-705.11.2, 
1315.9, Table 313.1 

Pipesupports ... 313.0, 1210.2.4.1, 1317.7, Table 313.1, 
Table 1210.2.4.1, Table 1317.7 

Trenching and leaching beds ................. H 6.9 
SPECIAL FIXTURES. . . . . . . . . . . . . . . . . . . . .. . . .407.0 

SPECIAL HAZARD AREA (MEDICAL GAS) 
Definition ................................ 221.0 

SPECIAL VENTING ........................... 909.0 

SPECIAL WASTE PIPE . .... . .(see Industrial wastes) 
SPECIAL WASTES 

Acid .... ...... ..... . ................. 811.2 
Chemical ................................ 811.0 
Definition ................................ 221.0 
Industrial .............. . ................ 811.0 

High temperatures ..... . ...... 810.1, Table 810.1 
Laundries, slaughterhouses, bottling 

establishments, and auto wash racks. . . .. ..711.0, 
1010.0-1013.0 

SPECIFIC GRAVITY, NATURAL GAS ............ 1215.1 

SPECIFICATIONS FOR MATERIALS ... 301.1, Table 1401.1 
STACKS ...................... 221.0,317.1,705.10.2, 

706.2,711.1,906.1,907.0, 
1104.3, C 5.4-C 5.5, 

C 6.0, C 8.4, C 9.0 
STAINLESS STEEL PIPE ............. .605.14,705.8, 

Table 313.1, Table 604.1, 
Table 701.1 

STANDARDS FOR MATERIALS ..... 301.1, Table 1401.1 
STANDPIPE, CLOTHES WASHER. . . . . . . . . . . . .804.1 
STATION INLETS ........... 221.0, 1321.0, Table 1313.1 

STATION OUTLETS ......... 221.0, 1321.0, Table 1313.1 

STEAM EXHAUST CONDENSER 
OR BLOW OFF ................. 810.0, Table 810.1 

STERILE EaUIPMENT .............. ...... . .806.0 
STORAGE TANKS 

Alternate water sources. . .......... 1602.3, 1604.4 
Gravity. . . . . . . . . . . . . . . . . . . . . . . .. . ....... 607.0 

Hot water ............. 505.2,608.6-608.7, L 602.2, 
L 603.4.2, L 603.4.5.4, L 603.4.7 

Potable water. . . . . . . .. ............ . .... E 62.0 
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Rainwater ., ........... 1702.7.3, 1702.9.5, K 102.2, 

K 103.3, K 104.4, L 502.2, 

L 503.3, L 504.4 

Vacuum drainage. . . . . . . .. . ............... C 7.2 

STORM DRAINAGE SYSTEMS .... Chapter 11, Appendix D 

STORM DRAINS ....... 221.0, 1101.5, 1101.10, 1101.11, 

1101.12,1102.3,1103.0,1106.0,1107.1 

STORM SEWERS ....... 221.0,715.3, 1101.1, 1101.11.2, 
1101.12.1,1102.4,1106.2,1107.1 

STRAINERS AND CONNECTIONS .. .405.0,408.4,810.4, 

1012.1,1105.2-1105.3 

S-TRAP PROHIBITED . . . . . . . . .. . ............ 1004.1 

STREET MAIN; (SEE WATER MAIN) ... 225.0,608.1,608.3, 

610.7, A 3.2, A 3.4, 

Table 721.1, Table 1602.4, 

Table H 1.7 

STRUCTURAL CONDITION SAFETY ...... 312.2, 312.11 

SUBMITTAL OF PLANS. .101 .5, 1 03.2(4), 103.4.1, 103.4.2, 

301.4.3, 811.1, 910.2, 1108.1 (13), 

1311.1,1311.3,1604.2, 

1702.2, C 2.2, C 7.1, E 3.1, 

H 5.1, K 101.3.1, L 501.3.1 

SUBSOIL DRAINS ........ 221.0, 1101.5, 1101.7-1101.8, 

1102.5, Table 1102.5 

SUBSOIL IRRIGATION FIELDS .......... 221.0, 1602.2.2, 

1602.10.1 

SUBSTITUTE MATERIALS ..................... 301.2 
SUBSURFACE DISPOSAL FIELDS ....... 1602.10, H 1.1 

SUBSURFACE IRRIGATION FIELDS ..... 221.0, 1602.2.2 

SUDS RELIEF ............................... 711.0 

SUMPS 

Boiler room, installation .. . ........... 810.1,810.3 

Building, backwater 

devices .............. 710.1,710.3-710.4,710.6 

Building drainage systems below sewer level ..... 710.2 

Condensers ........ . ......... 810.0, Table 810.1 

Construction . . .......................... 810.2 

Definition ................................ 221.0 

Macerating toilet systems ................. 710.13.1 
Pump connection permitted ... .710.2-710.5, 710.9, 

805.1,1101.5.2,1101.6 

Pump discharges, conversion 

to fixture units ..................... 702.3, 710.5 

Sewage .................. ......... . .. 710.0 

Sizing, sewage ejector and pumps ............ 710.3 

Storm drainage .......... 1101.5.2-1101.5.3, 1101.6, 

1101.9-1101.10, 1101.13 

Vents. . ................ 710.7, 710.10,710.13.3, 

810.1, Table 810.1 

Water supply inlets ....................... 603.5.5 
SUPPLY, WATER 

Fittings, fixtures ........................ .402.8 

Fixture 

Definition ........................... 208.0 
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Fixture units ..... 610.3,610.7-610.10, C 4.2, C 7.5, 
E 12.1, E 15.1, L 402.3.1, Table 610.3, 

Table 610.10, Table A 2.1 
Hot water ........... 601.1, 602.1,603.4.5, 603.5.10, 

608.7,609.1, 609.4, 610.3, 610.12, 
L 602.5, L 603.4, Table 610.3, 

Table A 2.1 , Table C 4.1 
Materials ........ . ..... 604.0, 1602.9.2, 1604.6, 

1702.7, K 103.4, 

L 503.4, Table 604.1 
Nonpotable water ........ 601.2, 603.5.11, 610.13(6), 

1604.6 
Pipe, size of ......... 610.0, Table 610.3, Table 610.4, 

Table A 2.1, Table C 4.1 
Potable water, protection ... .409.5, 410.2, 412.1, 414.2, 

419.3, 602.0, 603.0, 1308.1, 
1602.3, 1604.4, 1702.4, 

E 58.1, K 101.9, K 102.2, 
L 501.9, L 502.2 

Pressure ................. 608.0, 1702.9.6, E 60.1, 
K 104.5, L 504.5 

Quality .......... 601.1,1601.7,1604.7,1604.10.2, 
1702.9.4, 1702.9.8, E 11.1, 
K 101.7, K 104.2, K 104.7, 

L 501.7, L 504.2, L 504.7 
Quantity ............... .413.2-413.4, 416.2, 419.3, 

610.3, E 11.1, E 77.1 
Risers .......................... .408.10, E 12.1 
Tanks, water ................. 603.5.5, 607.0, 608.1 

Testing .................................. 609.4 
Valves .................................. 606.0 

SUPPORTS ... 221.0,313.0,402.4,507.1.1,507.3,507.19, 
509.5.8, 509.6.5, 509.7.5, 509.10.8,609.1, 
718.2,906.4,1208.6.2,1208.11.1,1210.2, 

1210.2.4, 1317.7, E 26.1, E 35.3(7), E 36.2, 

E 36.6, F 9.4, H 6.3, L 602.5, Table 313.1, 
Table 1210.2.4.1, Table 1317.7 

SURFACE WATER, DISCHARGE .... 306.2,714.2,811.1, 
1101.1,1101.10 

SURGE TANKS .. . . . . . . . . . . . . . . . . . . . . . . .. . .. 221.0 
SWIMMING POOLS, SPAS, 

AND HOT TUBS ............ 603.5.5,603.5.21,813.0, 
L 404.1 (5), L 603.4.6 

SYSTEMS 

Chimney venting ................. 509.5, 509.6.3.2 
Circuit venting . .............. . .......... C 8.0 

Combination waste and vent ........... 205.0, 910.0, 

Appendix B 

Defective, testing of ..................... 103.5.8.1 
Dialysis water ........................ 603.5.19.1 
Direct-vent. ........ . ... 509.6.2(3), 509.8.2, 511.0 
Domestic hot-water distribution 

for health facilities and clinics. . .. .. .... . .613.0 
Durham 

Definition ................ . .......... 206.0 
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Engineered ................. 509.10.7,911.0, C 2.0 

Exhaust .... . .............. 507.21 (4), 507.22(3), 

509.3.4, 509.6.2(6) 
Fire protection ................... . 603.5.15, 612.0 

Firefighter breathing air replenishment .... Appendix F 
Firestop ............................ Chapter 15 

FOG disposal ... . ...................... 1015.0 
Fuel gas piping . .507.18, Chapter 12, E 23.0-E 38.4 

Fuel gas venting .. . ..... 509.0,510.0, Table 509.4 
Gray water ... . . . . . .. . ......... 601.2.2.1, 1602.0 
Grounding ........... . ....... 604.9, 1210.15 

Independent ............................. 311.0 

Lightning protection .................... 1210.15.4 

Macerating toilet ......................... 710.13 

Mechanical draft ............... 509.3.3, 509.6.2(5), 

509.8,509.10.3.2,509.10.6 
Medical gas and vacuum .......... 319.0, Chapter 13 
Natural draft venting .................... 509.6.3.1 
On-site treated nonpotable . . . . .. . .601.2.2.1, 1604.0 
Plumbing 

Definition ............................ 218.0 
Plumbing venting ...... 710.7, 712.0, Chapter 9, C 6.0 
Potable water. .. ... . .......... 225.0, Chapter 6, 

E 11.0-E 22.1, Appendix A 

Private sewage disposal ... 713.2-713.3,713.5,713.7, 

714.0, 716.1, 723.1, 
904.1, Appendix H 

Pure water process ..................... 603.5.19 
Rainwater catchment ..... 220.0,601.2.2.1, Chapter 17, 

L 501.0-L 504.0, 
Appendix K 

Reclaimed (recycled) ................... 601.2.2.1 
Sanitary drainage ........... 206.0, Chapter 7, C 5.0, 

E 4.0-E 10.2, E 66.0-E 70.1 

Single-stack vent. . . . . . . . . . . . . . . . . . . . .. . .. C 9.0 
Storm water drainage ........ Chapter 11, Appendix D 
Ultraviolet water treatment .................. 611.1 
Vacuum drainage .......................... C 7.0 

Ventilation ......... . ............. 506.1.3,506.7 
Wet vent ................................ 908.2 

-T-
T RATING ............... 222.0, 1504.3, 1505.3, 1506.4 
TAILPIECES 

Connection ....... .414.3,419.2,807.2,910.5-910.6 

Definition .... ................... .. . ..... 222.0 

Maximum length of .................... 910.5, 1001.1 
Sizes . . . . . . .. .. . .... .405.2, 408.4, 409.2, 420.3, 

B 2.0, B 4.0, B 5.1 
TANKS 

Boiler blow off . . . . .. . ......... 810.1, Table 810.1 
Dosing ... . . . . . .. .... . ................. H 6.8 
ExpanSion .................... 608.2, 608.3, 812.1 
Flush .. . .............. 208.0, 402.4, 403.2, 404.1, 

413.0, 601.1, A 3.1 
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Flushometer ... . ................. 610.11,A5.3 
Gravity supply ............................ 607.0 
Hot water storage .............. 608.3, 608.6-608.7, 

L 602.2 
Inlet to .............. 603.5.2, 603.5.5, 710.9, 810.1, 

K 104.4.4, L 504.4.4 
Materials ........................... 710.8, 810.2 
Oil .................. 1017.1, E 35.2-E 35.3, E 36.6 
Primary settling ........... . .............. 902.1 
Rainwater storage. . .. .... . ... 1702.7.3, 1702.9.5, 

K 102.2, K 103.3, 
K 104.4, L 502.2, 
L 503.3, L 504.4 

Septic .... . ........... 714.3,716.1,722.2-722.4, 
Appendix H 

Sump or receiving ............ 710.2,710.7-710.10, 
810.2,1101.6 

Surge .................. 221.0, 1602.2.2, 1602.9.1, 
1602.14, Table 1602.4 

Urinal ........... . . . . . . . . . . . .. . .... 603.5.2 
Water closet .......... .404.1, 406.1, 601.1, 603.5.2, 

603.5.3, L 402.2 
Water supply ............ 606.2, 607.0, 608.1, 608.6, 

608.7, E 62.0, E 78.1 

TEMPERATURE AND 
PRESSURE-RELIEF VALVES. . .. 504.6, 505.2, 613.5 

TEMPERATURE-LIMITING DEVICES ..... .408.3, 409.4, 
410.3,421.2, 504.5 

TEMPORARY USE OF GAS ................... 1207.0 
TERMINATION OF VENTS .............. 509.6.2, 906.0 
TESTING AGENCY 

Definition ............................... . 222.0 

TESTS 
Advance notice for ................. . .103.5.7.1 
Air .............. 103.5.6.3, 103.5.8.1, 609.4, 712.3, 

723.1,1109.2.2-1109.2.3,1213.1.6 
Alternate materials and methods ............. 301.2 
Building sewer. . . . . . . .. . ........ 101.6.1, 103.5.3, 

103.5.4, 723.0 
DWV systems .............. 103.5.3, 103.5.4, 712.0 
Exceptions. . . . . . . . . . . . . . . .. ..103.5.6.3, 1109.2.3 
Final . . . ............ 103.5.9.3, 712.1, 1203.3.2 
Fuel gas piping ............. . ........... 1213.0 
Gauges.. . ............... 318.0, 1203.3.2, 1213.3 
Percolation ....... 1602.7(4), 1602.10.2, H 4.0, H 12.1 
Required ............................... 103.5.6 
Responsibility for ....................... 103.5.7.2 
Shower receptors ....................... .408.7.1 
Storm drainage .. .. ............. . ... 1109.0 
Testing agency ............. 203.0,301.2.1.1, 505.4, 

610.2, 1506.4 
Waived ............. . ............... 103.5.6.2 
Water ............. 609.4, 712.2, 1109.2.1, 1109.2.3 
Water supply systems ............... 103.5.1, 609.4 

THREADED JOINTS ..... 605.2.3, 605.3.5, 605.4.3, 605.6.2, 
605.12.3, 605.13.3, 605.17.1, 705.1.3, 

705.3.3,705.5.4,705.6.2,705.7.3, 
705.11.2,1208.5.7,1208.5.8.1,1315.7.1 
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THREE-COMPARTMENT SINKS ............... 1001.1 
TOILET ROOM 

Definition .. . . . . . . . . . . . . . . . . . . . . . . . .222.0 
TOILETS ....................... Water closets) 

Definition ............................... . 222.0 
TRANSITION GAS RISER .............. 222.0, 1210.3.4 

TRANSITION JOINTS ...................... 705.10.4 
TRAPS ............ . .................. Chapter 10 

Arms ............... 222.0, 707.14,1002.2-1002.3, 
Table 702.1, Table 1002.2 

Bar and fountain sinks ................ 801.3, 902.2 
Building ....... ,. . ................... 1008.0 
Condensers and sumps .................... 810.1 
Crown weir .. . ........ 222.0,409.6, 905.5, 1001.1, 

1002.2, 1002.4 
Definition ................................ 222.0 
Floor drains ....................... 704.3, 1003.1, 

1006.0,1007.1 
Food storage areas ........ , ....... .418.4, 801 .2.2 
For three-compartment 

sinks or three lavatories .................. 1001.1 
From fixture, distance of ................... 1001.1 
From vent, distance of ...... .1002.2, Table 1002.2 
Grease interceptors ........... 1014.1.1 
Indirect wastes ......... . ................ 803.1 
Industrial interceptors and separators ......... 1009.0 
Integral ......... . ..................... 1001.1 
Island sinks .............................. 909.1 
Materials ........ , ...... 701.0,807.3,906.6,1003.1 
Minimum size ........... 702.1, 1003.3, Table 702.1, 

Table 702.2(a) 
Nonwater urinals ....................... .403.3.1 
Prohibited types ..................... . .. 1004.0 
Required ................... , ........... 1001.0 
Seal ................ 222.0,403.3.1,911.2, 1005.0, 

1007.1, C 9.1, E 45.1 
Seal primer ........................ 222.0, 1007.1 
Sediment . . . . . . . . .. . ........... 1210.8.3, 1211.8 
Separate for each fixture.. . ............... 1001.1 
Size ............. 702.1) 1003.3, B 4.0, Table 702.1, 

Table 702.2(a), Table 1002.2 
Slip jOints ....................... 705.10.1, 1003.2 
Standpipe receptors ....................... 804.1 
Storm drains and leaders .................. 1103.0 
Top dip 

Definition ............................ 222.0 

Unions .................................. 315.1 
Unit loading ......... 702.0, Table 702.1, Table 703.2 
Vacuum drainage system .............. . ... C 7.7 
Vents for ........ 810.1,901.0,905.2,905.5,908.2.1, 

909.1,1002.0, Table 703.2, 
Table 1002.2 

TREATED GRAY WATER 
Definition . . . . . . . . . . . . .. . ................ 222. a 

TRENCHING, EXCAVATION, AND 
BACKFILLING .......... 314.0,718.0,720.0,1203.2, 

1210.1.1-1210.1.2.1,1317.4 
TROUGH URINALS, PROHIBITED .............. .406.2 
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TUBING, COPPER ..... . .. 604.2-604.3, 605.3, 609.1, 
609.3(2), 610.12, 701.1 (4), 

903.2, 1208.5.3.2, A 4.2, 
E 20.1, E 32.1, Table 604.1, 

Table 701.1 
TUNNELING . . . . . . . . . . . . . . . . . . . . . .. .314.2 
TYPE B GAS VENTS ...... 222.0, 509.4, 509.5.5, 509.6.1, 

509.6.2.1, 509.6.3.1, 509.6.4.1, 
509.7.3.5, 509.10.1.1-509.10.1.2, 

509.10.7.2, 509.10.12, 510.1.6, 
510.1.10,510.2.2,510.2.14, 

510.2.18-510.2.19,510.2.21, 
Appendix G, Table 509.4, 

Table 509.7.3 
TYPE BW GAS VENTS ........... 222.0, 509.4, 509.6.2.2, 

Table 509.4 
TYPE L GAS VENTS .... 222.0,509.4,509.6.1,509.6.2.1, 

509.10.1.1-509.10.1.2, 509.10.12, 
Table 509.4, Table 509.7.3 

-U-
UPC 

Definition . .............................. . 223.0 
UNCONFINED SPACE 

Definition ................................ 223.0 

UNDERGROUND 
Backflow prevention devices ............... 603.4.9 
Building storm drains. . . . . . . . . . .. . ....... 1102.3 
Drainage piping ....... 701.1 (1), 701.1 (5), Table 701.1 
Fuel gas piping ....... 1203.2, 1208.5.2.4, 1208.5.3.3, 

1210.1, E 23.2, E 24.1, 
E 32.3, E 33.2-E 33.3 

Medical gas and vacuum piping ...... 1317.1, 1317.4 
Stop-and-waste valves ................... 603.5.18 
Storm water piping ..... 1101.3, 1102.1.1 
Tanks ................ 1017.2, 1602.9.1, 1702.9.5.4, 

E 35.1, K 104.4.1.2, 
L 504.4.1.2 

Unions .................................. 315.1 
Vent material ..................... 903.1 (1),903.2 
Water piping .................. 604.2, 604.9, 609.8, 

720.0, 1604.10.4 
UNIONS 

Dielectric ............... 605.16, 605.17.1, 605.17.3 
Fuel gas piping .............. . ... 1211.5, E 26.2 
Location. . . . . . . .. . ........... 315.1, 609.5, 710.6 
Medical gas and vacuum piping ............. 1315.7 
Sump pump ........................... 1101.5.2 
Where allowed ........................... 315.1 

UNIT LOADING OF TRAPS ........ 702.1, Table 702.2(a) 
UNITS, FIXTURE ..... 208.0,610.3,610.7-610.10,702.0, 

703.0, 710.5, 717.1, 904.1, 908.1, 
908.2.2,910.7,1014.3.6,1602.9.1(2), 

A 2.1, C 4.0, C 4.1, C 5.2-C 5.4, C 6.1, 
C 7.4-C 7.5, C 8.4.2, C 9.2, E 9.0, 

E 12.1, E 15.1, H 2.1, L 402.3.1, 
Table 610.3, Table 610.4, Table 610.10, 
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Table 702.1, Table 702.2(a), Table 702.2(b), 
Table 703.2, Table 717.1, Table 1014.3.6, 

Table A 2.1, Table C 4.1, Table C 4.1 (1), 
Table C 5.3, Table C 5.4, Table C 6.1, 
Table C 9.2, Table E 6.1, Table H 2.1 

UNLAWFUL CONNECTIONS .. . .. .404.1, 602.0, 1205.2 
UNSANITARY 

Definition ................................ 223.0 
URINALS ........... .402.5,402.6, 403.1,403.3, 404.1, 

405.0, 406.2, 412.0, 413.0, 418.3, 
601.1,603.5.1-603.5.2,707.4(1), 

710.3,908.2.1,910.7,1003.1, 
1014.1,1014.3.2.1,1604.1,1604.10.2, 

1604.10.5,1604.11.1,1702.1, 
1702.9.6, 1702.9.11, 1702.10.1, 

E 41.0, E 47.0, K 104.5, 
L 402.3, L 504.5 

USE OF ALTERNATE MATERIAL ................ 301.2 
USE POINT 

Definition ................................ 223.0 
USER OUTLET 

Definition ........... . . ................ 223.0 

-V-
VACUUM BREAKERS ...... 224.0, 410.2, 412.1, 601.2.3, 

603.3.2, 603.3.5, 603.3.6, 603.4.4, 
603.5.1, 603.5.5, 603.5.6, 603.5.7, 

603.5.9,603.5.14, 603.5.16, 
603.5.17, 1308.1 J C 7.3, E 77.1, 

E 78.1, Table 603.2 
VACUUM DRAINAGE SYSTEMS .......... . ... C 7.0 
VACUUM RELIEF VALVES ........... 224.0,504.6,608.7, 

1604.10.3, 1702.9.2 
VACUUM SYSTEM -LEVEL1 

Definition ................................ 224.0 
VALIDITY OF CODE . . ....................... 103.8 
VALVES 

Backwater ........ 204.0, 710.1, 710.3, 710.6, 904.1, 
1006.1, 1105.4, 1602.2.4, 1602.9.1, 

1702.9.5.5, K 104.4.2, L 504.4.2 
Ball .................... 606.1, 606.4, 710.4, 710.6 
Bathtub filler ................... . ....... 409.5 
Check .... 603.5.10, 608.3, 710.4, 710.12.1, 710.13.2, 

1004.2, 1208.8.1, 1325.3, F 7.3 
Combination stop-and-waste ............. 603.5.18 
Combination temperalure 

and pressure-relief ................. 505.2, 608.3 
Combination thermostatic/ 

pressure balancing .. . ............. 205.0, 408.3 
Control. .. ..... . ..... .408.9,601.1,606.5-606.6, 

1303.1,1327.2, C 7.3 
Diaphragm-type ....... 507.21 (6), 507.22, 1208.7.5.2 
Excess flow ................ 207.0, 1209.0 
Flow balancing .............. L 602.3.4, L 603.4.4.2 
Flush 

Definition ............................ 208.0 
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Flushometer ....... 208.0,403.2,413.1-413.4,601.1, 
603.5.1,610.10, A 3.1, L 402.2.2, 

Table 610.10 
Fullway . . . . . . . . . . . . . . . . . .. . ....... 606.2, 710.6 

Gate ........ 606.1, 606.4, 606.7, 710.3-710.4, 710.6 
Gray water diverter ...................... 1602.2.3 

Installation ............................... 310.7 
Isolation ......... 224.0, 1324.4.1, F 5.7, F 7.3, F 8.6 
Mixing ... . ......................... .417.5 
Pre~rinse spray ................... .403.5, L 201 .8 
Pressure-balancing .................. 218.0, 408.3 

Pressure-reducing ...... 608.2, 1702.9.6, A 6.2, F 5.7, 
F 6.5.1, F 7.3, K 101.5, L 504.5 

Pressure-relief ......... 504.4, 504.6, 505.4.1, 507.5, 
507.9, 509.8.3, 608.2-608.6, 

1320.0,1321.2,1324.2,1324.7, 
1327.2, E 18.0, E 19.1, 

F 5.7-F 5.8, F 6.5.1, F 7.3 
Quick-acting ............... .. . ........ 609.10 
Riser ................ . .. 224.0, 1319.6, 1322.5 
Service. . . . . . . . . . . . . . . . . . .. . ..... 224.0, 1319.8 
Shutoff ...... 504.6, 606.1-606.4,606.6, 608.4, 609.8, 

710.12.1, 1201.1, 1203.3.2, 1208.9-1208.10, 
1210.2.2.1,1210.9.1.1,1210.11,1211.5, 

1213.2.5, 1213.6.1.3, 1315.8, 1319.0, 
1322.3, 1322.5, 1324.2, 1324.7, 1325.2, 

1602.9.1, 1702.9.5.5, E 16.0, E 25.0, 
E 26.3, E 33.4, E 35.3, E 36.5, 
E 77.1, E 78.1, F 6.1, F 6.5.1, 

K 104.4.2, L 402.3.1, L 504.4.2 
Source ...... 224.0, 1319.4-1319.5, 1322.5,1326.9.1 
Temperature relief ........ 222.0, 504.5-504.6, 505.2 
Thermostatic .................. . ... 222.0,408.3 
Transfer. . . .. . ............. .417.2 
Vacuum interface .......................... C 7.2 
Vacuum relief ................. 224.0,504.6,608.7, 

1604.10.3, 1702.9.2 
Zone ................... 224.0, 1319.3.3-1319.3.5, 

1319.7,1320.3(3) 
VENT, PLUMBING ........................ Chapter 9 

Below trap weir ..................... 905.5, 1002.4 
Branch 

Definition ............... . ........... 204.0 
Buildings over 10 stories. . . . . . .. ..... . .. 907.1 
Changes in direction of . . . . . . . . . . . . . ... .. 903.3 
Chemical....... . .... 811.2,811.5-811.6 
Combination waste and 

vent system design ....... 205.0, 910.0, Appendix B 

Connections ..... 310.2,805.0,905.1-905.2, 908.1.2, 
908.2.1, 1602.2.3, C 8.2, Table 810.1 

Continuous 
Definition ............................ 205.0 

Distance of trap from .......... 1002.2, Table 1002.2 
Double fitting for ..................... 704.2, 905.6 
Engineered .............................. 911.0 
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Expansion joints ........................ 70S.1 0.2 
Fittings .................. 701.0, 903.1, Table 701.1 
Fixtures, back-to-back .......... 704.2, 905.6 
Flagpollng, prohibited ...... . .............. 906.3 
Flashing for ................ 312.8, 701.3(2), 906.1, 

906.5, 906.6(2) 
Frost or snow closure ...... ... . .......... 906.7 
Grade of ...................... 905.1, 905.3, C 8.3 
Height above fixture ....................... 905.3 
Height above ........................ 906.4 
Horizontal ..... . ........ 904.2, 905.3, Table 703.2 
Indirect waste ................. 803.1, 805.1, 902.1 
Individual 

Definition .......................... .211.0 
Interceptors . . . . . . . ..... 902.1, 1009.4, 1014.1.1, 

1014.2.2,1016.4,1017.1 
Island sinks and fixtures .................... 909.0 
Length of ....... . .. 904.0, Table 702.1, Table 703.2 
Material for ................... 701.0,811.2,903.0, 

1602.9.2, Table 701.1 
Method of installation ................ 310.S, 903.3, 

906.2, 906.4 
Not required ................. . .......... 902.0 
Not to be used as soil or waste pipe ........... 310.4 
Opening location ................... 90S.S, 1002.4 
Parallel ...... . ......................... 907.1 
Piping, support of ..................... Table 313.1 
Prohibited ................. 310.4, 903.1 (1), 903.2.3 
Relief ............ 220.0, 80S.0, 907.0, 1009.4, C 8.4 
Required. . . . . . . . . . . . ............ 901.1, 904.1 
Required separately on every trap .............. 901.1, 

1002.1-1002.2 
Sizing ....... 703.0, 904.0, 908.1.1-908.1.2, 908.2.2, 

910.4, C 6.0, C 9.2, Table 702.1, 
Table 703.2, Table C 6.1 

Special ................................. 909.0 
Stack ............. 224.0, 906.1, 907.0, C 6.2, C 9.2 
Sump .................... 710.7,710.10,710.13.3, 

810.1, Table 810.1 

Support ...... . ................... Table 313.1 
System 

Definition ............................ 224.0 
Termination ......................... 905.4, 906.0 
Testing ........................ 712.0,1602.14 
Trap seal protection ................. 901.2, 1002.0 
Undiminished in size through roof ....... 90S.4, 907.1 
Unit loading ......................... Table 703.2 
Wet, Horizontal ........................... 908.2 
Wet, Vertical ............................. 908.1 

Yoke .............................. 227.0, 907.0 
VERTICAL-TO-HORIZONTAL 

DRAINAGE FITTINGS ...... 706.4, 90S.2-90S.3, 909.0 
VERTICAL WET VENTING . . . . . . . . . . . . . Wet vent) 
VIOLATION, NOTICES OF .................. 1 03.S.9.1 
VITRIFIED CLAY PIPE ........... 701.1 (3), 70S.9, 811.2, 

Table 701.1, Table 1102.5 
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-W-
WALL, EXTENSION THROUGH ........ 312.1, S09.6.2.3, 

509.8 
WALL-HUNG FIXTURES, INSTALLATION OF . .402.4, 

402.6 
WASH RACKS, AUTO ....................... 1011.0 

WASTES 

Anesthetic gas disposal ....... 225.0, 1309.3, 1309.5 

Chemical ................... 205.0, 811.0, 903.2.3 
Clear water ......................... 205.0, 812.0 

Condensate ................... 807.2,807.3,814.0 
Continuous ........ 205.0, 40S.2, 408.4, 409.2, 419.2 

Cooling water ............................ 808.0 
Definition ................................ 22S.0 

Detrimental or harmful ..... 30S.1, 306.1, 714.1, 811.1, 
1 009.1, H 9.1 

Flammable .... . ................. 1009.1, H 9.1 
Indirect ........................ Chapter 8, 1306.2 

Industrial ........ 211.0,306.0, 811.1, 903.2.3, 1009.1 
Liquid. . . . . . . . . .. . ..... 214.0, 303.0, 304.0, 710.2, 

811.1,1006.1,1009.1, H 1.2, 
H 7.1, H 9.1, L302.0 

Materials, pipe ........... . ......... 701.0, 811.2 

Pipe 
Definition ............................ 22S.0 

Pretreatment required ............... 811.1, 1014.1 
Process ................................ 1013.1 

Special 

Definition ......................... 221.0 
Swimming pools .......................... 813.1 

WATER 
Additions to existing work ......... 101.11,610.13(2), 

610.13(3) 
Building supply ..... 204.0, 602.2, 604.1,604.8, 604.9, 

609.1,609.6,609.7,609.8,610.8, 
610.9, A 1.2, A 2.2, A 4.0, A 5.0, A 6.2, 

C 4.2, Table 604.1, Table 610.3, 

Table 610.4, Table A 2.1 

Conditioning. . . . . . . . . . . . .. . .225.0, 609.5, 610.2, 
611.4, E 21.0, Table 611.4 

Distribution systems ...... 22S.0, 403.3.1, 417.S, 604.8, 
606.S, 608.2, 609.8, 610.2, 610.4, 

614.0,801.4, 1604.12.2.2, 
1702.11.2.2, C 7.6, E 14.1, L 601.1, 

L 602.5, L 602.7, L 603.4.3, 
L 603.4.4.4, L 603.4.7, 

Table 603.3.1, Table 604.1, 
Table 610.3, Table 610.4 

Drinking .............................. . 601.3.3 
Filters ................. 610.2, K 104.2.1, L S04.2.1 
Identification of potable and non potable .... 601.2, 61S.0 
Main .................. 22S.0, 608.1,608.3,610.7, 

61 O. 1 0-61 0.11 , A 2. 1 , A 3.2, 
A 3.4, A S.3 

Materials ...................... 604.1, Table 604.1 
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Piping 

Grounding ........................ 604.9 

In trenches ....... 314.4, 609.2, 720.0, 1604.10.4 

Installation of .................... 602.0, 609.0 

Materials .................. 604.0, Table 604.1 

Nonpotable ......... 601.2, 603.S.11, 610.13(6), 

Chapter 16, Chapter 17, 

E S8.1 , L 401 .1, L 403.1 , 

L S01.1, L 601.1 

Potable ........... 601.2, 602.1, 603.2, 603.4.4, 

603.S.4, 603.S.6-603.S.7, 603.S.10, 

603.S.12, 603.S.18, 603.S.21, 
604.1, 604.S, 604.7, 604.11, 

60S.1.1, 60S.3.4, 60S.S, 606.1, 
607.1, 608.2, 609.9, 610.0, 

801.4, 1308.1, C 7.6, E 1S.1, 

E 46.1, L402.3.1 
Sizing ........ . .......... 610.0, Appendix A, 

Table 610.3, Table 610.4 
Tests and inspections ............ 1 03.S.6, 609.4 

Pressure 
Excessive ............................ 608.2 

Inadequate ........................... 608.1 

Loss ................................ 610.2 

Prohibited materials ....................... 604.11 

Protection of potable . . . . . . . . . . .. . ......... 603.0 

Regulators and relief valves ............ 608.2-608.7 

Required ........................... 601.1, 610.3 

Softener. . . . .. . .... 609.S, 610.2, 611.4, Table 611.4 

Supply 

Cross-connections ......... 601.1, 602.0, 603.0, 

1602.3, 1604.4, 1702.4, 

E S8.1 , K 102.2, L S02.2 
Flushometer valves .. .(see Flushometer valves) 

Mobile home and 
recreational vehicle parks ... E 11.0, E S6.D-E 60.0 

Required ........... . ............ 601.1 
System 

Definition ......................... 22S.0 
Temperature-limiting devices. . .. . .408.3, 409.4, 

410.3,421.2 

Tests and inspections ....... 1 03.S, 609.4, 610.2, 

1604.12, 1702.11 

To fixtures ....... 610.0, Table 610.3, Table 610.4 

Unlawful installations or connections ... 602.1-602.2 

Valves ............................ .606.0 

Treatment units ........................... 611.0 
WATER CLOSETS ........... 225.0,310.3, 402.5, 402.6, 

403.1-403.2, 404.1, 40S.1, 406.1, 

411.0,413.2,413.5,418.3,601.1, 

603.S.1-603.S.3, 610.11,710.3, 90S.S, 
908.2,910.7,1002.4,1014.1,1604.1, 

1604.10.S, 1604.11.1, 1702.1, 1702.9.6, 
1702.9.11, 1702.10.1,AS.3, C4.1, 

C S.3, C 7.2.3, C 7.3, C 8.4, 
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WATER-CONSERVING 

FIXTURES AND FITIINGS 

C 9.2-C 9.4, C 9.6, E 41.0, 

E 43.0, E 4S.0-E SO.O, 

ES9.1, K 104.5, L201.14, 

L 402.2, L S04.5 

. .403.0, L 402.0 

WATER HAMMER ARRESTORS .......... 22S.0, 609.10 

WATER HEATERS ...................... Chapter S 

Access ............ S04.3.1, S07.13.2, S07.26, S08.1, 

S08.3-S08.4, S09.11.S 

Approval requirements . .............. . .. S01.1 

Cleanouts ..................... S09.S.6.2, S09.5.9 

Clearances .................. S04.3, S07.6, S07.26, 

S08.1, 508.2.1 

Combustion air required .................... S06.0 

Connectors ................ . ........... 604.13 

Definition ................................ 22S.0 

Fuel gas .............. (see Fuel gas water heaters) 

Inspections ................... . ......... S03.2 

Installation ..................... . .. S04.0, S07.0 

Location .................... S04.1, S07 .12-S07 .1S 

Oil-burning and other .................. . .. SOS.O 

Permits required ...... . ................. .502.0 

Pressure-relief valves ........... S04.4, S04.6, SOS.2, 

608.2-608.S 

Protection .............. S04.3-S04.6, SOS.2, 507.2, 

S07.8, S07.1 0, S07.13.1, S07.2S 

Relief valve discharge ................ S07.S, 608.S 

Temperature and pressure-relief valves ... S04.6, SOS.2 

Temperature-limiting devices. . .. . ....... S04.S 

Vents ................. .... . .... S09.0, S10.0 

WATER SOFTENERS .... 609.S, 610.2, 611.4, Table 611.4 

WATER TESTS 

Building sewers .................... 1 03.S.6, 723.0 

Drainage and vent systems ........... 1 03.S.6, 712.2 

Storm drainage ................. 1109.2.1, 1109.2.3 

Water supply systems ........ 1 03.S.1, 103.S.6, 609.4 

WATER TREATMENT DEVICES ... (see Water conditioning) 

WATERPROOFING AND WATERTIGHT 

Building sewer ............................ 723.1 

Cleanouts ............................... 707.3 

Connections .......... . . . . . .. . .. 1 03.S.6.4, H 7.2 

Drain pans ............................... S07.4 

Fixtures ............... .402.2, 408.S, 408.7, 418.2 

Flashings .................... 312.8, 906.S, 110S.4 

Interceptors ............................. 1016.3 

Joints. . . .. . .............. 1 03.S.6.4, E 7.2, H 6.4, 

H 6.6-H 6.7, H 6.10, H 8.4 

Openings . . . . .. . ........ 312.8, 312.10.2, 317.1 (1) 

Sump or receiving tanks ............... 710.2, 710.8 

Tanks ................... 714.S, 1602.9.1, 1602.14, 

1702.9.S.1, E 62.1, H S.3, 

H 10.2, K 103.3, L S03.3 

Vacuum drainage systems .................. C 7.8 
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WATERIWASTEWATER UTILITY 
Definition .................................. 22S.0 

WEEP HOLES, SUBDRAIN OF SHOWER STALLS .. .408.7 
WEIGHT OF FLASHING, LEAD ...... 701.3, 906.6, 11 OS.4.1 

WEIGHTS AND QUALITY 
OF MATERIALS ................ 301.1, 401.1, 604.1, 

701.0, 906.6, 11 OS.4.1 
WELDED JOINTS ... 212.0, 60S.14.2, 70S.8.2, 1208.S.8.1, 

1210.1.3, 1210.S, F 11.2, Table 313.1 
WELDER, PIPE 

Definition . . . . . . . . . . . . . . . .......... 22S.0 
WELL, DISTANCE FROM 

SEWAGE DISPOSAL ........ 721.1, H 1.7, Table 721.1, 
Table H 1.7 

WET VENTS ................ 22S.0, 31S.1, 908.0, 910.6, 

B 1.0, C 9.6 
WHIRLPOOL BATHTUBS ................ 22S.0, 409.0 
WINDOW, TERMINATION OF VENTS FROM.. . .. 906.2 
WOODEN SINKS AND TILE 

WASH TRAYS OR SINKS .................... .406.3 
WORK, CONCEALED ...... 1 03.S, 309.2, 402.11, S03.0, 

S09.7.3.2, 1004.1, 1203.2-1203.3, 
1210.3,1211.3.1,1211.4.4,1213.2.1, 

1304.1,1314.2, 1317.S, 1319.1.1, 
1326.14-1326.1S, 1S06.1, F 9.3 

WORK, EXISTING .......... 101.6, 101.8, 101.11, 207.0 
WORK, EXPOSED, WHERE REQUIRED .... 1 03.S, S03.2, 

1203.2-1203.3 
WORKMANSHIP ................. 309.0, S01.1, 609.1, 

1208.S.S, 1314.0, H 12.1 
WRAPPING OF PIPE ........... 609.3(1), 1210.2, E 32.2 
WROUGHT IRON (GALVANIZED) ......... 312.8,402.6.1, 

604.5-604.6,701.1 (1), 
707.1, 1101.3, 1208.S.2.2, 

1208.S.8.4(2), E 32.1 , 
Table 604.1, Table 707.1 

WYE CONNECTIONS. .. . ......... 414.3,419.2, 706.0, 

-X 

707.5-707.6, 710.4, 
719.4, 907.2,909.1, 1104.3 

X-RAY DARKROOMS ......................... 811.8 

-Y-
YOKE VENTS .......................... 227.0, 907.0 

-Z-
ZINC ALLOY COMPONENTS ...... .407.4, 1208.S.8.4(7) 
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CALIFORNIA PLUMBING 
(TITLE 24, PART 5, CODE OF REGULATIONS) 

For prior histOlY. see the HistOl}, Note Appendix to the Cali-
fornia Plumbing Code 2010 Triennial Edition 
tive Janumy 1, 2011. 

I. (BSC 
SFi\;! 06/12) Adoption 2012 Un(form 
Plumbing Code (UPC) with necessary state amendments 
and repeal 2009 edition of the Upe. Effixtive on 
January 1,2014. 
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