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Introduction

Development

Adoption

PREFACE

Internationally, code officials recognize the need far a modern, up-to-date piumbing code address-
ing the design and installation of plumbmg systems through requirements emphasizing perfar-
mance. The Internationa! Plumbing Code®, in this 2012 edition, is designed to meet these needs
through model code regulations that safeguard the public health and safety in all communities,
large and small.

This comprehensive plumbing code establishes minimum regulations for plumbing systems
using prescriptive and performance-related provisions. It is founded on broad-based principles that
make possible the use of new materials and new plumbmg designs. This 2012 edition is fully com-
patlble with all of the International Codes”™ (I-Cades™) published by the International Code Council
(1CC)¥, including the international Building Code®, international Energy Conservation Cade | Inter-
national Existing Building Code®™, international Fire Code®, International Fuel Gas Code™, Jntema—
tional Green Construction CodeW {to be available March 2012}, .‘ntemot.-ona! Mechanical Code™ 1CC
Performance‘ Code” International Private 5€wage Disposal Code -’ international Property Mainte-
nance Code™, International Resfdential Code® , International Sw:mmmg \Poof and Spa Code™ (to be
avallable March 2012), International Wildland-Urban Interface Code®™ and international Zoning
Code™.

The Internationa! Plumbing Code provisions provide many benefits, among which is the model
code development process that offers an international forum for plumbing professionals to discuss
performance and prescriptive code reqguirements. This forum provides an excellent arena to debate
prapased revisions. This model code also encourages international consistency in the application of
provisions.

The first edition of the International Plumbing Code (1995) was the culmination of an effortinitiated
in 1994 by a development committee appointed by the ICC and consisting of representatives of the
three statutory members of the International Code Council at that time, including: Building Officials
and Code Administrators International, Inc. {BOCAJ, International Conference of Building Officials
{(ICBO)Y and Southern Bullding Code Congress international (SBCCI). The intent was to draft a com-
prehensive set of regulations for plumbing systems consistent with and inclusive of the scope of the
existing model codes, Technical content of the latest model codes promulgated by BOCA, ICBO and
SBCCI was utilized as the basis for the development. This 2012 edition presents the code as origi-
natly issued, with changes as reflected in the subsequent editions through 2009 and with changes
approved through the ICC Code Development Process through 2010, A new edition such as this is
promulgated every three years.

This code is founded on principles intended to establish provisions consistent with the scope of a
plumbing code that adequately protects public health, safety and welfare; provisions that do not
unnecessarily increase construction costs; provisions that do not restrict the use of new materials,
products or methods of construction; and provisions that do not give preferential treatment to par-
ticular types or classes of materials, products or methods of construction.

The {nternational Plumbing Code is available for adoption and use by jurisdictions internationally. Its
use within a governmental jurisdiction is intended to be accomplished through adoption by refer-
ence in accordance with proceedings establishing the jurisdiction’s laws. At the time of adoption,
jurisdictions should insert the appropriate information in provisions requiring specific local informa-
tion, such as the name of the adopting jurisdiction. These locations are shown in bracketed words in
small capital letters in the code and in the sample ordinance. The sample adoption ordinance on
page xi addresses several key elements of a code adoption ordinance, including the information
required for insertion into the code text.
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Maintenance

The International Plumbing Code is kept up to date through the review of proposed changes submit-
ted by code enforcing officials, industry representatives, design professionals and other interested
parties. Proposed changes are caretuily considered through an apen code development process in
which all interested and affected parties may participate.

The contents of this work are subject to change hoth through the Code Development Cycles and
the governmental body that enacts the code inte law. For more information regarding the code
development process, contact the Codes and Standards Development Department of the Interna-
tional Code Council.

While the development procedure of the Infernational Plumbing Code ensures the highest
degree of care, ICC and ICC's members and those participating in the development of this code do
not accept any liability resulting from compliance or noncompliance with the provisions, since ICC
and its members do not have the power or authority to police or enforce compliance with the con-
tents of this code, Only the governmental body that enacts the code into law has such authority.

Code Development Committee Responsibilities
(Letter Designations in Front of Section Numbers)

in each code development cycle, proposed changes to the code are considered at the Code Devel-
opment Hearings by the International Plumbing Code Development Committee, whose action con-
stitutes a recommendation to the voting membership for final action on the proposed change.
Proposed changes to a code section that has a number beginning with a letter in brackets are con-
sidered by a different code development committee. For example, proposed changes to code sec-
tions that have [B] in front of them (e.g. [B] 309.2) are considered by the appropriate International
Building Code Development Committee {IBC-General) at the code development hearings.

The content of sections in this code that begin with a letter designation is maintained by another
code development committee in accordance with the following:

[A] = Administrative Code Development Committee;

[B] = International Building Code Development Committee (IBC—Fire Safety, General, Means
of Egress or Structural);

[E] = International Energy Conservation Code Development Committee;
fF] = International Fire Code Development Committee; and
[M] = International Mechanical Code Development Committee.
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Note that, for the development of the 2015 edition of the I-Codes, there will be two groups of
code development committees and they will meet in separate years. The groupings are as follows:

Group A Codes Group B Codes
{Heard in 2012, Code Change Proposals (Heard in 2013, Code Change Proposals
Deadline: January 3, 2012) Deadline: January 3, 2013)
International Building Code Administrative Provisions {Chapter 1 all codes except

IRC and ICC PC, administrative updates to currently ref-
erenced standards, and designated definitions)

International Fuel Gas Code International Energy Conservation Code

International Mechanical Code International Existing Building Cade

international Plumbing Cade International Fire Code N

(nternational Private Sewage International Green Construction Code T

Disposal Code

ICC Performance Code

International Property Maintenance Code

(nternational Residential Code

linternational Swimming Pool and Spa Cade
International Wildland-Urban Interface Code
;International Zoning Code

Code change proposals submitted for code sections that have a letter designation in front of
them will be heard by the respective committee responsible for such code sections. Because differ-
ent committees will meet in different years, it is possible that some propesals for this code will be
heard by a committee in a different year than the year in which the primary committee for this code
meets,

For example, every section of Chapter 1 of this code is designated as the responsihility of the
Administrative Code Development Committee, and that committee is part of the Group B portion of
the hearings. This committee will conduct its code development hearings in 2013 to consider all
code change propgsals for Chapter 1 of this code and proposals for Chapter 1 of all I-Codes except
the international Residential Code and the ICC Performance Code. Therefore, any proposals
received for Chapter 1 of this code will be deferred for consideration in 2013 by the Administrative
Code Development Committee.

Another example is Section 607.5 of this code which is designated as the responsibility of the
International Energy Conservation Code Development Cemmittee, This committee will conduct its
code development hearings in 2013 to consider code change proposals in its purview, which
includes any proposals to Section 607.5,

In some cases, another committee in Group A will be responsible for a section of this code. For
example, Section 314.2 has a [M] in front of the numbered section, indicating that this section of
the code is the responsibility of the International Mechanical Code Development Committee. The
International Mechanical Code is in Group A; therefore, any code change proposals to this section
wifl be due before the Group A deadline of January 3, 2012, and these code change proposals will be
assigned to the International Mechanical Code Development Committee for consideration.

It is very important that anyone submitting code change proposals understand which code devel-
opment committee is responsible for the section of the code that is the subject of the code change
proposal. For further information on the code development committee respensibilities, please visit
the [CC web site at www.iccsafe.org/scoping.
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Marginal Markings

Italicized Terms

vi

Solid vertical lines in the margins within the body of the code indicate a technical change from the
requirements of the 2009 edition. Deletion indicators in the form of an arrow { = ) are provided in
the margin where an entire section, paragraph, exception or table has been deleted or an item in a

list of items or a table has been deleted.

A single asterisk [*] placed in the margin indicates that text or a table has been relocated within
the code. A double asterisk [**] placed in the margin indicates that the text or table immediately
following it has been relocated there from elsewhere in the code. The following table indicates such

relocations in the 2012 International Plumbing Code.

2012 LOCATION ' 2009 LOCATION
316.1 through 316.1.6 105.4 through 105.4.6
315.1 305.4

405.3.3, 405.3.4, 405.3.5 310.2, 310.4, 310.5
904 903
903 904
909 906
910 907
911 908
912 909
913 910
914 911
915 912
916 913 o
908 914
907 915
906 916

Selected terms set forth in Chapter 2, Definitions, are italicized where they appear in code text.
Such terms are not italicized where the definition set forth in Chapter 2 does not impart the
intended meaning in the use of the term. The terms selected have definitions which the user should

read carefully to facilitate better understanding of the code.
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Effective Use of the International Plumbing Code

The International Plumbing Code (IPC) is a model code that regulates the design and installation of
plumbing systems including the plumbing fixtures in all types of buildings except for detached one-
and two-family dwellings and townhouses that are not mare than three stories above grade in
height. The regulations for plumbing systems in cne- and two-family dwellings and townhouses are
covered by Chapters 25 thraugh 33 of the international Residential Code (IRC). The IPC addresses
general plumbing regulations, fixture requirements, water heater installaticns and systems for
water distribution, sanitary drainage, special wastes, venting, storm drainage and medical gases.
The IPC does not address fuel gas piping systems as thase systems are covered by the International
Fuel Gas Code (IFGC). The IPC also does not regulate swimming pool piping systems, process piping
systems, or utility-owned piping and systems. The purpose of the IPC is to the establish the mini-
mum acceptable level of safety to protect life and property from the potential dangers associated
with supplying potable water to plumbing fixtures and outlets and the conveyance of bacteria-laden
waste water from fixtures.

The IPC is primarily a specification-oriented {prescriptive) code with some performance-oriented
text. For example, Section 405.1 is a performance statement but Chapter & contains the prescriptive
requirements that will cause Section 405.1 to he satisfied.

Where a building contains plumbing fixtures, those fixtures requiring water must be provided
with an adequate supply of water for proper operation. The number of required plumbing fixtures
for a building is specified by this code and is based upon the anticipated maximum number of occu-
pants for the building and the type of building cccupancy. This code provides prescriptive criteria
for sizing piping systems connected to those fixtures. Through the use of code-approved materials
and the installation requirements specified in this code, plumbing systems will perfarm their
intended function over the life of the building. In summary, the IPC sets forth the minimum reguire-
ments for providing safe water to a buitding as well as a safe manner in which liquid-barne wastes
are carried away from a building.

Arrangement and Format of the 2012 IPC

The format of the IPC allows each chapter to be devoted to a particular subject with the exception
of Chapter 3 which contains general subject matters that are not extensive enough to warrant their
own independent chapter. The IPC is divided into thirteen different parts:

Chapters ‘Subjects
1-2 Administration and Definitions

3 General Regulations
Fixtures, Faucets and Fixture Fittings

Water Heaters

Sanitary Drainage

i Indirect/Special Wastes

a
5
6 Water Supply and Distribution
7
8
9

Vents
10 Traps, Interceptors and Separators
11 Storm Drainage '
12 Special Piping (Medical Gas)
13 ' Gray Water Recycling Systems
14 Referenced Standards

Appendices A-G Appendices
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wiii

The following is a chapter-by-chapter synopsis of the scope and intent of the provisions of the
International Plumbing Code:

Chapter 1 Scope and Administration. This chapter contains provisions for the application,
enforcement and administration of subsequent requirements of the code. in addition to establish-
ing the scope of the code, Chapter 1 identifies which buildings and structures come under its pur-
view. Chapter 1 is largely concerned with maintaining “due process of law” in enforcing the
requirements contained in the body of this code. Only through careful observation of the adminis-
trative provisions can the building official reasonably expect 1o demanstrate that “equal protection
under the law” has been provided.

Chapter 2 Definitions. Chapter 2 is the repository of the definitions of terms used in the hody of
the code. Codes are technical documents and every word, term and punctuation mark can impact
the meaning of the code text and the intended results. The code often uses terms that have a
unigue meaning in the code and the code meaning can differ substantially from the ordinarily
understood meaning of the term as used outside of the code,

The terms defined in Chapter 2 are deemed to be of prime importance in establishing the mean-
ing and intent of the code text that uses the terms. The user of the code should be familiar with and
consult this chapter because the definitions are essential ta the correct interpretation of the code
and because the user may not be aware that a term is defined.

Where understanding of a term’s definition is especially key to or necessary for understanding of
a particular code provision, the term is shown in ftafics wherever it appears in the code. This is true
onby for those terms that have a meaning that is unique to the code. In other words, the generally
understood meaning of a term or phrase might not be sufficient or consistent with the meaning pre-
scribed by the code; therefore, it is essential that the code-defined meaning be known.

Guidance regarding tense, gender and plurality of defined terms as well as guidance regarding
terms not defined in this code is provided.

Chapter 3 General Regulations. The content of Chapter 3 is often referred to as “miscella-
neous,” rather than general regulations. This is the only chapter in the code whose requirements do
not interrelate. If a requirement cannot be located in another chapter, it should be located in this
chapter. Chapter 3 contains safety requirements for the installation of plumbing and nonplumbing
requirements for all types of fixtures. This chapter also has requirements for the identification of
pipe, pipe fittings, traps, fixtures, materials and devices used in plumbing systems.

The safety requirements of this chapter provide protection for the building’s structural mem-
bers, as well as prevent undue stress and strain on pipes. The building’s structural stability is pro-
tected by the regulations for cutting and notching of structural members. Additional protection for
the building occupants includes requirements to maintain the plumbing in a safe and sanitary condi-
tion, as well as privacy for those occupants.

Chapter 4 Fixtures, Faucets and Fixture Fittings. This chapter regulates the minimum num-
ber of plumbing fixtures that must be provided for every type of building. This chapter also regu-
lates the quality of fixtures and faucets by requiring those items to comply with nationally
recognized standards. Because fixtures must be properly installed so that they are usable by the
occupants of the building, this chapter contains the requirements for the installation of fixtures.
Because the requirements for the number of plumbing fixtures affects the design of a building,
Chapter 29 of the International Building Code (1BC) includes, verbatim, many of the requirements
listed in Chapter 4 of this code,

Chapter 5 Water Heaters. Chapter 5 regulates the design, approval and installation of water
heaters and related safety devices. The intent is to minimize the hazards associated with the instal-
fation and operation of water heaters. Although this code does not regulate the size of a water
heater, it does regulate all other aspects of the water heater installation such as temperature and
pressure relief valves, safety drip pans, installation and connections. Where a water heater also sup-
plies water for space heating, this chapter regulates the maximum water temperature supplied to
the water distribution system.
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Chapter 6 Water Supply and Distribution. This chapter regulates the supply of potable water
from both public and individual sources to every fixture and outlet so that it remains potable and
uncontaminated. Chapter 6 also regulates the design of the water distribution system, which will
allow fixtures to function properly and also help prevent hackflow conditions. The unigue require-
ments of the water supply for health care facilities are addressed separately. It is critical that the
potable water supply system remain free of actual or patential sanitary hazards by providing protec-
tion against backflow.

Chapter 7 Sanitary Drainage. The purpose of Chapter 7 is to reguiate the materials, design and
installation of sanitary drainage piping systems as well as the connections made to the system. The
intent is to design and install sanitary drainage systems that will function reliably, that are neither
undersized nor oversized and that are constructed from materials, fittings and connections as pre-
scribed herein, This chapter addresses the proper use of fittings for directing the flow into and
within the sanitary drain piping system, Materials and provisions necessary for servicing the drain-
age system are alse included in this chapter.

Chapter 8 Indirect/Special Waste. This chapter regulates drainage installations that require
an indirect connection to the sanitary drainage system. Fixtures and plumbing appliances, such as
those associated with food preparation or handling, health care facilities and potable liquids, must
be protected from contamination that can result from connection to the drainage system. An indi-
rect connection prevents sewage from backing up into a fixture or appliance, thus providing protec-
tion against potential health hazards. The chapter also regulates special wastes containing
hazardous chemicals. Special waste must be treated to prevent any damage to the sanitary drainage
piping and to protect the sewage treatment processes.

Chapter 9 Vents. Chapter 9 covers the requirements for vents and venting. Knowing why venting
is required makes it easier to understand the intent of this chapter. Venting protects every trap
against the loss of its seal. Provisions set forth in this chapter are geared toward limiting the pres-
sure differentials in the drainage system to a maximum of 1 inch of water celumn {249 Pa} above or
belaw atmaospheric pressure (i.e., positive or negative pressures).

Chapter 10 Traps, Interceptors and Separators. This chapter contains design requirements
and installation limitations for traps. Prohibited types of traps are specifically identified. Where fix-
tures do not frequently replenish the water in traps, a method is provided to ensure that the water
seal of the trap will be maintained. Requirements for the design and location of various types of
interceptors and separators are provided. Specific venting requirements are given for separators
and interceptors as those requirements are not addressed in Chapter 9.

Chapter 11 Storm Drainage. Chapter 11 regulates the removal of storm water typically associ-
ated with rainfall. The proper installation of a storm drainage system reduces the possibility of
structural collapse of a flat roof, prevents the leakage of water through the roof, prevents damage
1o the footings and foundation of the building and prevents flooding of the lower tevels of the build-
ing.

Chapter 12 Special Piping and Storage Systems. This chapter contains the requirements for
the design, installation, storage, handling and use of nonflammable medical gas systems, including
inhalation anesthetic and vacuum piping systems, bulk oxygen storage systems and oxygen-fuel gas
systems used for welding and cutting operations. The intent of these reguirements is to minimize
the potential fire and explosion hazards associated with the gases used in these systems.

Chapter 13 Gray Water Recycling Systems. This chapter regulates the design and installation
of gray water collection and disposal systems. The reduction of the use of potable water in buildings
has led to the use of gray water for flushing of water closets and urinals and subsurface irrigation,
As such, this chapter provides the overall requirements for these systems.
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Chapter 14 Referenced Standards. The code contains numerous references to standards that
are used to regulate materials and methods of construction. Chapter 14 contains a comprehensive
list of all standards that are referenced in the code. The standards are part of the code to the extent
of the reference to the standard. Compliance with the referenced standard is necessary for compli-
ance with this code. By providing specifically adopted standards, the construction and installation
requirements necessary for compliance with the code can be readily determined. The basis for code
compliance is, therefore, established and available on an equal basis to the code official, cantractor,
designer and owner.

Chapter 14 is organized in a manner that makes it easy to locate specific standards. It fists all of
the referenced standards, alphabetically, by acronym of the promulgating agency of the standard.
Each agency’s standards are then listed in either alphabetical or numeric order based upon the stan-
dard identification. The list also contains the title of the standard; the edition {date) of the standard
referenced; any addenda included as part of the ICC adaption; and the section or sections of this
code that reference the standard.

Appendix A Plumbing Permit Fee Schedule. Appendix A provides a format for a fee schedule.

Appendix B Rates of Rainfall for Various Cities. Appendix B provides specific rainfall rates
for major cities in the United States.

Appendix C Vacuum Drainage System. Appendix C offers basic information on how a vacuum
drainage system relates to the code, should a vacuum drainage system be used for a building.

Appendix D Degree Day and Design Temperatures. This appendix provides valuable tem-
perature information for designers and installers of plumbing systems in areas where freezing tem-
peratures might exist.

Appendix E Sizing of Water Piping System. Appendix E provides two recognized methods for
sizing the water service and water distribution piping for any structure. The method under Section
E103 provides friction loss diagrams which require the user to “plot” points and read values from
the diagrams in order to perform the required calculations and necessary checks. This method is the
most accurate of the two presented in this appendix. The method under Section £201 is known to
be conservative; however, very few calculations are necessary in order to determine a pipe size that
satisfies the flow requirements of any application.

Appendix F Structural Safety. Appendix F is provided so that the user does not have to refer to
another code hook for limitations for cutting, notching and boring of sawn lumber and cold-formed
steel framing.
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LEGISLATION

The International Codes are designed and promulgated to be adopted by reference by legislative action. Jurisdictions wishing 1o
adopt the 2012 International Plumbing Code as an enforceable regulation governing plumbing systems should ensure that cet-
tain factual information is included in the adopting legislation at the time adoption is being considered by the appropriate gov-
crnmental body. The following sample adoption legislation addresscs scveral key elemﬁ,ms including the information required
for insertion into the code text.

SAMPLE LEGISLATION FOR ADOPTION OF
THE INTERNATIONAL PLUMBING CODE
ORDINANCE NO.

A[N] [ORDINANCE/STATUTE/REGULATION] of the [JURISDICTION] adopting the 2012 cdition of the futernational Plumbine Code,
regulating and governing the design, construction. quality of materials. erection, installation, alteration, repair, location, reloca-
tion. replacement, addition to. use or maintenance of plumbing systems in the [JURISDICTION]: providing for the issuance of per-
mits and collection of tees therefor; repealing [ORDINANCE/STATUTE/REGULATION] No. of the [JURISDICTION] and all
other ordinances or parts of laws in conflict therewith,

The [GOVERNING BODY] of the [JURISDICTION] does ordain as follows:

Section 1, That a certain document, three (3) copies of which are on file in the oflice of the [TITLE OF JURISDICTION'S KEEPER
OF RECORDS] of {NAME OF JURISDICTION], being marked and designated as the Iniernationat Plumbing Code, 2012 edition,
including Appendix Chapters [FILL IN THE APPENDIX CHAPTERS BEING ADOPTED]. as published by the [nternannnal Code Coun-
cil. be and is hereby adopted as the Plumbing Code of the [JURISDICTION]. in the State ol [STATE NAME] regulating and govern-
ing the design, construction. quality of materials, erection, installation, alteration. repuir, location, relocation. replacement.
addition to, use or maintcnance of plumbing systems as herein provided: providing for the issuance of permits and collection of
fees therefor: and each and all of the regulations, provisions. penalties, conditions and terms ot said Plumbing Code on file in the
olfice of the [JURISDICTION] are hereby referred to, adopted. and made a part hereot, as if tully set out in this legislation, with the
additions. insertions, deletions and changes, if any, prescribed in Section 2 of this ordinance.

Section 2. The following sections are hereby revised:
Section 101.1. Insert: [NAME OF JURISDICTION]
Section 106.6.2. Insert: [APPROPRIATE SCHEDULE]
Section L06.6.3. Inscrt: [PERCENTAGES IN TWO LOCATIONS]
Sectton 108.4. Insert: [OFFENSE, DOLLAR AMOUNT, NUMBER OF DAYS]
Section 108.5. Tnsert: [DOLLAR AMOUNT IN TWO LOCATIONS]
Section 305.6.1. Insert: INUMBER OF INCHES IN TWO LOCATIONS]
Section 904, 1, [nsert: [NUMBER OF INCHES]

Section 3. That [ORDINANCE/STATUTE/REGULATION] No, _. ol [JURISDICTION] entitled [FILL IN HERE THE COMPLETE
TITLE OF THE LEGISLATION OR LAWS IN EFFECT AT THE PRESENT TIME SO THAT THEY WILL BE REPEALED BY DEFINITE MEN-
TICN] and all other ordinances or parts of laws in conflict herewith are hereby repealed.

Section 4. That if any section, subsection, sentence, clause or phrase of this legislation s, for any reason, held to be unconstitu-
tonal, such decision shall not affect the validity of the remaining portions of this ordinance. The [GOVERNING BODY] hereby
declares that it would have passed this law, and each section, subsection, ¢lause or phrase thereof, irrespective of the lact that
any ong or moee sections, subsections, sentences, clauses and phrases be declared uncenstittional.

Section 5. That nothing in this legislation or in the Plumbing Code hereby adopted shall be construed to affect any suit or pro-
ceeding impending in any court, or any rights acquired. or liability incurred, or any cause or causes of action acquired or exist-

ing. under any act or ordinance hereby repealed as cited in Section 3 of this law; nor shall any just or legal right or cemedy of any
LhdI'clL ter be lost, impaired or aftected by this legislation.
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Section 6. That the [JURISDICTION'S KEEPER OF RECORDS! is hereby ordered and directed 1o cause this legislation to be pub-
lished. (An additional provision may be required to direct the number of times the legislation is to be published and to specily
that it is to be in a newspaper in general circulation. Posting may also be required.)

Section 7. That this law and the rules, regulations, provisions, requirements, orders and matters cstablished and adopted hereby
shall take effect and be in full force and effect [TIME PERIOD] from and after the date of its final passage and adoption.
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CHAPTER 1
SCOPE AND ADMINISTRATION

PART 1—SCOPE AND APPLICATION

SECTION 101
GENERAL

[A} 1811 Title, These regulations shall be known as the
Internationel Plumbing Code of [NAME OF JURISDICTION]
hereinafter referred to as “this code.”

[A] 101.2 Scope. The provisions of this code shall apply to
the erection, installation, alteration, repairs, relocation,
replacement, addition to, use or maintenance of plumbing
systems within thix jurisdiction. This code shall also regulate
nontflammable medical gas, inhalation anesthetic, vacuum
piping, nonmedical oxygen systems and sanitary and conden-
sate vacuum collection systems. The installation of fuel gas
distribution piping and equipment, fucl-gas-fired water heat-
ers and water heater venting systems shall be regulated by the
International Fuel Gas Code. Provisions in the appendices
shall not apply unless specifically adopted.

Exception: Detached one- and two-family dwellings and
multiple singte-family dwellings (townhouses) nol more
than three stories high with separate means ol cgress and
their accessory structures shall comply with the faterna-
mnonal Residential Code,

[AT 101.3 Intent. The purpose of this code is to provide min-
imum standards Lo safeguard life or limb, health, property and
public wellare by regulating and controlling the design, con-
struction, installation, guality of materials, location, operation
and mainienance or use of plumbing equipment and systems.

[A] 101.4 Severability. If any section, subsection. sentence,
clause or phrase of this code is for any reason held 1o be
unconstitutional. such decision shall not atfect the validity of
the remaining portions of this code.

SECTION 102
APPLICABILITY

[A] 102.1 General. Where there is a conllict between a gen-
eral requirement and a specific requirement, the specitic
requirement shail govern. Where, in any specific case, differ-
ent sections of this code specity different materiais, methods
ol construction or other requirements, the most restrictive
shall govern.

[A] 102.2 Existing installations. Plumbing systems lawfully
in existence at the time of the adoption of this code shall be
permitted to have their use and maintenance continued if the
use, maintenance or repair is in accerdance with the original
design and no hazaed 1o life, health ot property is created by
sich plumbing system.

[A] 102.3 Maintenance. All plumbing systems, materials
and appurtenances, both existing and new, and all parls
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thereof. shall be maintained in proper operating condition in
accordance with the original design in a safe and sanitary
condition, All devices or safeguards required by this code
shall be moaintained in compliance with the code edition
under which they were instalied.

The owner or the owner's designaled agent shall be
responsible for maintenance of plumbing systems. To deler-
mine compliance with this provision, the code official shall
have the authority to require any plumbing system to be rein-
spectad.

[A] 1024 Additions, alterations or repairs, Additions,
alterations, renovations or repairs W any plumbing system
shall conform to that required for a new plumbing system
without requiring the existing plumbing system o comply
wilh all the requirements of this code. Additions, alteralions
or repairs shall not cavse an cxisting system to become
unsafe, insunitary or overloaded.

Minor additions, alicrations, renovations and repairs to
existing plumbing systems shall meet the provisions for new
construction, unless such work is done in the same manner
and arrangement as was in the existing syster. is not hazard-
ous and is approved.

[A] 1025 Change in occupancy. It shall be unlawful 10
make any change in the oecupaney of any structure that will
subject the structure to any special provision of this code
applicable to the new occupascy without approval of the code
official. The code official shall certify that such structure
meets the intent of the provisions of law governing building
construction for the proposed new occuparcy and that such
change of occupancy does not result in any hazard to the pub-
lic health, safety or wellare,

[A) 102.6 Historic buildings. The provisions of this code
relating (o the canstruction, alteration. repair, enlargement,
restoration, relocation or moving of buildings or structures
shall not be mandatory for existing buildings or structures
identificd and classified by the state or local jurisdiction as
historic buildings whea such buildings or structures ace
Jndged by the code official to be sate and in the public inter-
est ol health, safety and welfare regarding any proposed con-
struction,  alteration, repair.  enlargement,  restoration,
relocation or moving of buildings.

[A] 102.7 Moved buildings. Except as determined by Sec-
tion 102.2, plumbing systemns that are a part of buildings or
structures moved into or within the jurisdiction shatl compiy
with the provisions of Lhis code for new installations.

fA] 102.8 Referenced codes and standards. The codes and
standards referenced in this code shall be those that are listed
in Chapler 14 and such codes and standards shall be consid-
ered as part of the requirements of this code to the prescribed
extent of each such reference and as further regulated in Sec-
tions 102.8.1 and 102.8.2.
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[A]102.8.1 Confliets. Where conflicts occur between pro-
visions of this code and the referenced standards, the pro-
visions of this code shall apply.

[A] 102.8.2 Provisions in referenced codes and stan-
dards. Where the extent of the reference 1o a referenced
code or standard includes subject matter that is within the
scape of this code, the provisions of this code, as applica-
ble. shall take precedence over the provisions in the refer-
enced code or standard.

|A] 102.9 Requirements not covered by code. Any require-
ments necessary for the strength, stability or proper operation
of an existing or proposed plumbing system, or for the public
safety, health and general welfare, not specificalty covered by
this code shall be determined by the code official.

[A] 162.10 Other laws. The provisions of this code shall not

be deemed to nullify any provisions of local, state or federal
law.

[A] 102.1} Application of references. Reference to chapter
section numbers, or 1o provisions not specifically identified
by number, shall be construed to refer (o such chapter, section
or provision of this code.

PART 2--ADMINISTRATION AND ENFORCEMENT

SECTION 103
DEPARTMENT OF PLUMBING INSPECTION

[A] 103.1 General. The department of plumbing inspection

is hereby created and the executive official in charge thercol

shall be known as the code official.

[A] 103.2 Appointment. The code official shall be appointed
by the chief appointing authority of the jurisdiction.

{A] 103.3 Deputies. In accordance with the prescribed proce-
dures of this jurisdiction and with the concurrence of the
appointing authority, the code official shall have the authority
1o appoint a deputy code ofticiul, other related technical offi-
cers, inspectors and other employees. Such cmployees shall
have powers as delegated by the code official.

[A] 103.4 Liability. The code official, member of the board
of appeals or employee charged with the enforcement of this
code, while acting for the jurisdiction in good laith and with-
out malice in the discharge of the duties required by this code
or other pertinent law or ordinance, shall not thersby be ren-
dered liable personally, and is hercby relieved from all per-
sonal Tiability for any damage aceruing to persons or property
as a result of any act or by reason of an act or omission in the
discharge of official duties.

Any suit instituted against any officer or employee
hecause of an act performed by that officer or employee in
the lawful discharge of duties and under the provisions of this
code shall be defended by the legal representative of the juris-
diction until the final termination of the proceedings. The
code official or any subordinate shall not he Tiable for costs in
any action, suit or proceeding that is instituted in pursuance
of the provisions of this cade,

SECTION 104
DUTIES AND POWERS OF THE CODE OFFICIAL

IA] 104.1 General. The code official is hereby avthorized
and directed 1o enforce the provisions of this code. The code
official shall have the authority to render interprefations of
this code and to adopt policies and procedures in order to
clarily the application of its provisions. Such interpretations,
policies and procedures shall be in compliance with the intent
and purpose of this code, Such policies and procedures shall
not have the effect of waiving requirements specifically pro-
vided for in this code.

[A] 104.2 Applications and permits. The code official shall
receive applications, review construction documients and
issue permits for the installation and alteration ot plumbing
systems. inspect the premises for which such permits have
been issued. and enforce compliance with the provisions of
this code,

1A] 104.3 Inspections. The code official shall make all the
required inspections, or shalt accept reports of inspection by
approved agencics or individuals. All reports of such inspec-
tions shall be in writing and be certified by a responsible ofti-
cer of such approved agency or by the respansible individual.
The code official is authorized o engage such expert opinion
as deemed necessary to report on unusual technical issues
that arisc, subject to the approval of the appointing authority.

[A] 104.4 Right of entry. Whenever it is necessary 1o muke
an inspection to entorce the provisions of this code, or when-
ever the code official has reasonable cause 1o believe that
there exists in any building or upon any premises any condi-
iions or violations of this code that make the building or
premises unsafe. insanitary, dangerous or hazardous, the code
official shall have the authority to enter the building or prem-
ises af all reusonable times to inspect or to perform the dutics
imposed upon the code ofticial by this code. If such building
or premises is cccupied, the code official shall present cre-
dentials to the occupant and request entry. If such building or
premises is unoccupied, the code official shall first make a
reasonable effort 1o locaie the owner or other person having
charge or control of the building or premises and request
entry. If entry is refused. the code official shall bave recourse
to every remedy provided by law to secure entry.

When the code official shall have first oblained a proper
tnspection warrant or other remedy provided by law 1o secure
entry, ne owner Or occupant or person having charge. care or
control of any building or premises shall fail or neglect, after
proper request is made as herein provided. to promptly permit
entry therein by the code official for the purpose of inspection
and examination pursuant te this code.

[A] 104.5 Identification. The code oftficial shall carry proper
identification when inspecling structures ar premises in the
performance of duties under this code.

[A] 104.6 Notices and orders. The code official shall issue
all necessary notices or orders to ensure compliance with this
code.

[A] 1047 Department records. The code official shall keep
official records of applications received, permits and certili-
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cates issuved, fees collected. reports of inspections, and
notices and orders issued. Such records shall be retained in
the official records for the period required for the retention of
public records.

SECTION 105
APPROVAL

[A] 105.1 Modifications. Whenever there are practical diffi-
culties involved in carrying out the provisions ot this code,
the code official shall have the authority to grant modifica-
tions for individual cases, upon application of the owner or
owner’s represculative, provided the code official shall first
find that special individual reason makes the strict letter of
this code impractical and the modification conforms to the
intent and purpose of this code and that such moditication
does not lessen health, life and fire satety requirements. The
details of action granting modifications shall be recorded and
entered in the files of the plumbing inspection department,

1A] 105.2 Alternative materials, methods and equipment.
The provisions of this code are not intended to prevent the
installation of any material or to prohibit any method of con-
struction not specifically prescribed by this code, provided
that any such alternative has been approved. An alternative
material or method of construction shall be approved where
the code official finds that the proposed alternative material.
method or equipment complies with the intent of the provi-
sions of this code and is at least the equivalent of that pre-
scribed in this code.

[A] 105.2,1 Research reports. Supporting data, where
necessary to assist in the approval of materials or assem-
blies not specifically provided for in this code, shall con-
sist of valid research reports from approved sources.

fA] 105.3 Required testing. Whenever there is insutficient
evidence of compliance with the provisions of this code, or
evidence that a material or method does not conform to the
requirements of this code, or in order to substantiate claims
for alternate materials or methods, the code official shall have
the authorily 1o require tests as evidence of compliance 1o be
made at no expense to the jurisdiction,

[A] 105.3.1 Test methods. Test methods shall be as spaci-
fied in this code or by other recognized test standards. [n
the absence of recognized and accepted test methods, the
code official shall approve the testing procedures.

[A] 105.3.2 Testing agency. All tesis shall be performed
by an approved agency.

[A] 105.3.3 Test reports, Reports of tests shall be retained
by the code official for the period required for relention of
public records,

[A] 105.4 Approved materials and equipment. Marerials.

equipment and devices appraved by the code official shall be

constructed and installed in accordance with such approval.
[A] 105.4.) Material and equipment rense. Materials,
equipment and devices shall not be reused unless such ele-
ments have been reconditioned, tested. placed in good and
proper working condition and approved.
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SECTION 106
PERMITS

[A] 106.1 When required. Any owner, authorized agent or
contractor who desires to construct, enlarge, aller, repair,
move, demolish or change the occupancy of a building or
structure, or to erccl, install, enlarge, alter, repair, remove,
convert or replace any plumbing system. the installation of
which is regulated by this code. or to canse any such work to
be done, shall first make application to the code official and
obtain the required permit for the work.

[A] 106,.2 Exempt work, The following work shall be
exempt from the requirement for a permit:

I. The stopping of leaks 10 drains, water, soil, waste or
vent pipe provided, however, that if any concealed trap,
drainpipe, water. soil. waste or vent pipe becomes
defective and it becomes necessary to remove and
replace the same with new material, sich work shall be
considered as new work and a permit shall be obtained
and inspection made as provided in this code.

2. The clearing of stoppages or the repairing of leaks in
pipes, valves or fixtures. and the removal and reinstal-
lation of water closets, provided such repairs do not
involve or require the replacement or rearrangement off
valves, pipes or fixLures.

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

[A] 106.3 Application for permit. Each application for a
permit, with the required fee, shall be filed with the code offi-
cial on a form furnished for that purpose and shall contain &
general description of the propesed work and its location. The
application shall be signed by the owner or an authorized
agent. The permit application shall indicaic the proposed
gecupaney of all parts of the building and of that portion of
the site or Jet, if any, not covered by the building or structure
and shall contain such other information requived by the code
official.
[A] 106.3.1 Construction documents. Construction doc-
uments, engineering caleulations, diagrams and other such
data shall be submitted in rtwo or more sets with each
application for a permit. The code official shall require
construction documents. computations and specifications
to be prepared and designed by a registerad design protes-
sional when required by state law, Construction docu-
ments shall be drawn to scale and shalt be of sufticient
clarity to indicate the location, nature and cxtent of the
work proposed and show in detail that the work conforms
to the provisions of this code, Constroction documents for
buildings more than two stories in height shall indicate
where penetrations will be made for pipes, fittings and
components and shall indicate the materials and methods
for maintaining required structural safety, fire-resistance
rating and fireblocking.
Exception: The code official shall have the authority to
waive the submission of construction documents, cal-
culatiens or other data if the nature of the work applied
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tor is such that reviewing of construction documents is
not necessary to determine compliance with this code.

[AT 106.3.2 Preliminary inspection. Before a permit is
issued, the code official is authorized to inspect and evalu-
ate the systems, equipment, buildings. devices, premises
and spaces or areas t0 be used.

[A] 106.3.3 Time limitation of application. An applica-
tion for g permit for any proposed work shall be deemed 1o
have been ubandoned 180 days after the date of filing.
unless such applicalion has been pursued in good faith or a
permit has been issued; except that the cade ofticial shail
have the authority (o grant one or more extensions of time
for additional pertods not exceeding 180 days each. The
extenston shall be requested in writing and justifiable
cause demeonstrated.

[A] 106.4 By whom application is made. Application for a
permit shall be made by the person or agent to install all or
part of any plumbing systen. The applicant shall meer all
qualifications established by statute, or by rules promulzated
by this code, or by ordinance or by resolution. The full name
and address of the applicant shall be stated in the application.

[A] 106.5 Permil issuance. The application. construction
documents and other data filed by an applicant for permit
shall be reviewed by the code official. If the code official
{inds that the proposed work conforms to the requirements of
this code and all luws and ordinances applicable thereto, and
that the fees specified in Section 106.6 have been paid. a per-
mit shall be issued to the applicant.

[A] 106.5.% Approved construction documents. When
the code official issues the permit where construction doc-
oments arce required, the construction documents shali be
endorsed in writing and stamped “APPROVED.™ Such
approved construction documents shall not be changed,
madified or ahered without authorization from the code
official. All wark shall be done in accordance with the
approved constraction documents,

The code official shall have the authority 1o issue a per-
mit for the construction of a part ol a plumhing system
belore the entire consiruction documents for the whole
system have been submitted or approved, provided ade-
quate information and detailed statements have been filed
complying with all pertinent requirements of ihis code.
The holders of such permit shall proceed at their own risk
without assurance that the permit for the entire plumbing
system will be granted.

[A]106.5.2 Validity. The issuance of a permit or approval
of construction documents shall not be construed to be a
permit for, or an approval of, any violation of any of the
provisions of this code or any other ordinance of the juris-
diction. No permiit presuming to give authority to violate
or cancel the provisions of this code shall be valid.

The 1ssuance of a permit based upon construction docu-
ments and other data shall not prevent the code official
from thereafter requiring the correction of errors n said
construction documents und other data or from preventing
buitlding operations being carried on thereunder when in

violation of this code or of other ordinances of this juris-
diction,

[A] 106.5.3 Expiration. Every permit issued by the code
official under the provisions of this code shall expire by
limitation and becoma null and void if the work authorized
by such permit is not commenced within 180 days from
the date of such permit, or it the work authorized by such
permit is suspended or abandoned at any time after the
work is commenced for a period of 180 days, Before such
work can be recommenced, a new permit shail be first
obtained and the fee therefor shall be one-half the amount
required for a new permit for such work, provided no
changes have been made or will be made in the original
construction documents for such work, and provided lur-
ther that such suspension or abandonment has not
exceeded | year.

[A] 106.5.4 Extensions. Any permittee holding an unex-
pired permit shall have the right w apply for an extension
of the time within which the permittee will commence
work under that permit when work is unable to be com-
menced within the time required by this section for good
and satisfuctory reasons. The code official shall extend the
time for action by the permittee for a period not exceeding
80 days if there is reasonable cause, No permirt shalt be
extended more than once, The fee [or an extension shall be
one-half the amount required for a new permit for such
work,

FA] 106.5.5 Suspension or revocation of permit, The
code official shall have the authority to suspend or revoke
a permit issued under the provisions of this code wherever
the permit is issued in error or on the basis of incomect.
inaccurate or incomplete information, or in violation of
any ordinance or regulation or any of the provisions of this
code.

LA] 106.5.6 Retention ol construction decuments, One
set of approved construction documents shall be retained
by the code official for a period of not less than 180 days
from date of completion of the permitted work, or as
required by state or local laws.

One set of approved construction documents shall be
returned 1o the applicant, and said set shall be kept on the
site of the building or work at all times during which the
work authorized thereby is in progress.

[A] 18#6.5.7 Previous approvals. This code shall not
require changes in the construction documents, construc-
tion or designated occupancy of a structure for which a
lawful permit has been heretofore issued or otherwise law-
fully authorized, and the construction of which has been
pursued in good faith within 180 days after the effective
date of this code and has not been abandoned.

[A]106.5.8 Posting of permit. The permit or a copy shall

be kept on the site of the work until the completion of the
project.

[A] 106.6 Fees. A permit shall not be issued until the fees
prescribed in Section 106.6.2 have been paid, and an amend-
ment to a permit shall not be releascd until the additional fee,
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if any, due to an increase of the plumbing systems, has been
paid.
[A] 106.6.1 Work commencing befere permit issuance.
Any person who commences any work on a plumbing sys-
tem before obtaining the necessary permits shall be subject
o 100 percent of the usual permit fee in addition o the
required permit fees.
[A] 106.6.2 Fee schedule. The fees for all plumbing work
shall be as indicated in the following schedule:
[TURISDICTION TO INSERT APPROPRIATE SCHEDULE]
[A] 136.6.3 Fee refunds. The code official shall suthorize
the refunding of fees as tollows:

1. The full amount of any fee paid hereunder that was
erroneously paid or collected.

I

. Not more than [SPECIFY PERCENTAGE] pereent of the
permit fee paid when no work bas been done under a
permit issued in accordance with this code.

3. Not more than [SPECIFY PERCENTAGE] percent of the

plan review fee paid when an application for a per-

mit for which a plan review fee has been paid is
withdrawn or canceled before any plan review effort
has been expended.

The code official shall not authorize the refunding of
any fee paid except upon written application [iled by the
original permittee not later than 180 days after the date of
fee payment.

SECTION 107
INSPECTIONS AND TESTING

[A]107.1 General. The code official is authorized to conduct
such inspections as are deemed necessary to determine com-
pliance with the provisions of this code. Construction or work
for which a permit is required shall be subject to inspection
by the code official, and such construction or work shall
remain accessible and exposed for inspection purposes until
approved. Approval as a result of an inspection shall not be
construed to be an approval of a viclation of the provisions of
this code or of olher ordinances of the jurisdiction. [nspec-
tions presuming to give authority to violate or cancel the pro-
visions of this code or of other ordinances of the jurisdiction
shail not be valid. [t shall be the duty of the permit applicant
to cause the work to remain accessible and exposed for
inspection purposes. Neither the code official nor the jurisdic-
tion shall be liable for expense entailed in the removal or
replacement of any material required to allow inspection.

[A] 1¥7.2 Required inspections and testing. the code offi-
cial, upon notification from the permit holder or the permit
holder’'s agent, shall make the following inspections and such
other inspections as necessary, and shall either release that
portion of the construction or shall notify the permit holder or
an agent of any violations that must be corrected. The holder
of the permit shall be responsible for the scheduling of such
inspections,

L. Underground inspection shall be made after irenches or
ditches are excavated and bedded, piping installed. and
before uny backfill is put in place.
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2. Rough-in inspection shall be made after the roof, fram-
ing. fireblocking, firestopping, drafistopping and brac-
ing is in place and all sanitary, storm and water
distribution piping is roughed-in, and prior to the instal-
lation of wall or celling membranes.

3. Final inspection shall be made after the building is
complete, all plumbing fixtores are in place and prop-
erly connected, and the sirucluve is ready tor occu-
pancy.

[A] 107.2.1 Other inspections. In addition 10 the inspec-

tions specified above, the code official is authorized to

make or require other inspections of any construction
work o ascertain compliance with the provisions of this
code and other laws that are enforced.

[A] 107.2.2 Inspection requests. 1t shall be the duty of the
holder of the permit or their duly authorized ageot 1o
notity the code otticial when werk is ready tor inspection.
It shall be the duty of the permit holder to provide aceess
to and means for inspections of such work that are
required by this code.

[A] 107.2.3 Approval required. Work shall not be done
beyond the point indicated in each successive inspection
without first obtaining the approval of the code official.
The code olficial, upon notification, shall make the
requested inspections and shall either indicate the portion
of the construction that 15 satisfactory as complefed. or
notify the permit holder or his or her agent wherein the
same fails o comply with this code. Any portions that do
not comply shall be corrected and such portion shall not be
covered or concealed unti} authonzed by the code oftficial.

[A] 107.2.4 Approved agencies. The code official is
authorized Lo accept reports of approved inspection agen-
cles, provided that such agencies satisty the requirements
as to qualifications and reliability.

[A] 107.2.5 Evaluation and follow-up inspection ser-
vices. Prior to the approval of a closed, prefabricated
plumbing system and the issvance of a plumbing permit,
the code official shall require the submittal of an evalua-
tion report on each prefabricated plumbing system indicat-
ing the complete details of the plumbing system, including
a description of the system and its components, the basis
upon which the plumbing system is being evaluated, test
results and similar informaton, and other data as neces-
sary for the code official to determine conformance to this
code.

[A] 107.2.5.1 Evaluation service. The code ollicial
shall designate the evaluation service of an approved
agency as the evaluation agency, and review such
agency’s evaluation report for adequacy and confor-
mance to this code.

[A] 107.2.5.2 Follow-up inspection. Except where
ready access is provided to all plumbing systems, ser-
vice equipment and accessories for complete inspection
at the site without disassembly or dismwantling, the code
otficial shall conduct the trequency of in-plant inspec-
tions necessary to ensure conformance to the approved
evaluation report or shall designate an independent.
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approved inspection agency to conduct such inspec-
tions. The inspection agency shall furnish the code offi-
clal with the follow-up inspection manual and a report
of inspections upon request. and the plumbing system
shall have an identilying label permanently affixed to
the system indicating that factory inspections have been
performed.

[A] 1)7.2.5.3 Test and inspection records. All
required test and inspection records shall be available
to the code official at all times during the fabrication of
the plumbing system and the erection of the building,
or such records as the code official designates shall be
filed.

[A] 107.3 Special inspections. Special inspections of alter-
native engineered design plumbing systems shall be con-
ducted 1n accordance with Sections 107.3.1 and 107.3.2.

[A] 107.3.1 Periodic inspection. The registered design
professional or designated inspector shall periodically
inspect and observe the alternative engineered design to
determine that the installation is in accordance with the
approved construction documents. All discrepancies shall
be hrought to the immediate attention of the plumbing
contractor for correction. Records shall be kept of all
inspections.

[A] 107.3.2 Written report. The registered derign profes-
sional shall submit a final report in writing (o the code
ofticial upon completion of the installation, certifying that
the alternative engineered design  conforms 10 the
approved construction docwments. A notice ol approval
for the plumbing system shall not be issued until a writlen
certiftcation has been submitted.

[A] 107.4 Testing. Plumbing work and svstems shall be
tested as required in Section 312 and in accordance with Sec-
tions 107.4.1 through 107.4.3, Tests shall be made by the per-
mit holder and observed by the code official.

[A] 107.4.1 New, aitercd, extended or repaired systems.
New plumhing systems and parts of cxisting systems Lhat
have been altered, extended or repaired shall be tesied as
prescribed herein to disclose leaks and defects, except that
testing is not required in the following cases:

I In any case that does not include addition to,
replacement, alteration or relocation of any water
supply. drainage or vent piping,

2. In any case where plumbing equipment is scl up
temporarily for exhibition purposes,

[A] 107.4.2 Equipment, material and labor for tests, All
equipment, material and labor required for testing a
plumbing system or part thereof shall be furnished by the
permit holder.

[A] 107.4.3 Reinspection and testing. Where any work or
installation does not pass any initial test or inspection, the
necessary corrections shall be made to comply with this
code. The work or installation shall then be resubmitted to
the code official tor inspection and testing.

[A] 107.5 Approval. Afier the prescribed tests and inspec-
tions indicate thut the work complies in all respects with this
code, a notice of approval shall be issued by the code official,

[A] 107.5.0 Revocation. The code official is authonized
to, in writing, suspend or revoke a notice of approval
issued under the provisions of this code wherever the
notice is issued in error, or on the basis ot incorrect intor-
mation supplied, or where it is determined that the build-
ing or structure, premise or portion thereof s in violation
of any ordinance or regulation or any of the provisions of
this code.
[A] 107.6 Temporary connection. The code official shall
have the authority to avthorize the temporacy connection of
the building or system to the utility source for the purpose of
testing plumbing syslems or for use under a temporary certif-
icate of oceupancy.

[A] 107.7 Connection of service utilities, A person shall not
make connections from a utility, source of energy, [uel,
power, water system or sewer system to any building or sys-
tem that is regulated by this code for which a pernnit is
required until authorized by the code official,

SECTION 108
VIOLATIONS

[A] 108.1 Uniawful acts. It shall be unlawful for any person,
firm or corporation o crect, construct, alter, repair, remove,
demolish or utilize any plumbing system, or cause same to be
done, in conflict with or in violation of any of the provisions
of this code.

[A] 108.2 Notice of violation. The code official shall serve o
notice of violation or order to the person responsible for the
erection, installation, alteration, extension, repair. removal or
demolition of plumbing work in violation of the provisions of
this code, or in viclation of a detail statement or the upproved
construction documents thereunder, or in violation of a per-
mit or certificate issued under the provisions of this code,
Such order shall direct the discontinuance of the illegal action
or condition and the abatement of the violation.

[A] 108.3 Proseculion of vislation. Tf the notice of violation
is not complied with promptly, the code official shall request
the legal counsel of the jurisdiction to institute the appropri-
ate proceeding at law or in equity to restrain, correct or abate
such violation, or to require the removal or termination of the
unlawful occupancy of the structure in violation of the provi-
sions of this code or of the order or direction made pursuant
thereto.

|A] 108.4 Violation penalties. Any person who shall viclate
a provision of this code or shall fail to comply with any of the
requirements thereof or who shall erect, install, alter or repair
plumbing work in vielation of the approved construction doc-
uments or directive of the code ofticial, or of & permit or cer-
tificate issued under the provisions of this code, shall be
suilty of a [SPECIFY OFFENSE], punishable by a fine of not
more than [aMOUNT] dollars or by imprisonment not exceed-
ing [NUMBER OF DAYS], or both such fine and imprisonment.
Each day that a violation continues after due notice has been
served shall be deemed a separate offense,
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[A] 108.5 Stop work orders. Upon notice from the code offi-
cial, work on any plumbing system that is being done con-
frary to the provisions of this code or in a dangerous or unsafe
manner shall immediately cease. Such notice shall be in writ-
ing and shall be given (o the owner of the property. or 1o the
owner's agent, or 10 the person doing the work. The notice
shall state the conditions under which work is authorized to
resume. Where an emergency exists, the code official shall
not be required to give a written notice prior to stopping the
work. Any person who shall continue any work in or about
the structure after having been served with a stop work order.
excepl such work as that person is directed to perform to
remove a violation or unsafe condition. shall be liable to a
fine of not less than |AMOUNT] dollars or more than [AMOUNT]
dollars,

[A] 108.6 Abatement of violation. The imposition of the
penalties herein prescribed shall not preclude the legal officer
of the jurisdiction from instituting appropriate action o pre-
venl unlawtul construction or to restrain, correct or abate a
violation, or to prevent illegal occupancy of a building, struc-
ture or premises. or 1o stop an illegal act, conduct, business or
utilization of the plumbing on vr about any premiscs.

[A]108.7 Unsafe plumbing. Any plumbing regulated by this
code that is unsale or that constitutes a fire or health hazard,
insanitary condition, or is otherwise dangerous to human life
is hereby declared unsafe. Any use of plumbing regulated by
this code constituting a hazard to safety, health or public wel-
fare by reason of inadequate maintenance, dilapidation, obso-
lescence. fire hazard, disaster, dumage or abandenment is
hereby declared an unsafe use. Any such unsafe equipment is
hereby decluared o be a public nuisance and shall be abated
by repair, rehabilitation, demelition or removal.

[A] 108.7.1 Authority to condemn equipment. When-
ever the code official determines that any plumbing, or
portion thereof, regutated by this cade has become huzard-
ous to life, health or property or has become insanitary, the
code official shall order in writing that such plumbing
either be removed or restored to a safe or sanitary condi-
fion. A time limit for compliance with such order shall be
specitied in the written notice. No person shall use or
maintain defective plumbing after receiving such notice.

When such plumbing is to be disconnected. wrilten
notice as prescribed in Section 108.2 shall be given. In
cases of immediate danger 1o life or property. such discon-
nection shall be made immediately without such nolice,

[A] 108.7.2 Authority to disconnect service utilities,
The code officiat shall have the authority to authorize dis-
connection of utility service to the building, structure or
system regulated by the technical codes in case of an
cmergency, where necessary, to eliminate an immediate
danger to life or property. Where possible, the owner and
vecupant of the building. structure or service system shall
be netified of the decision to disconnect utility service
prioc (o taking such action. If not notified prior to discon-
necting, the owner or occupant of the building, structure or
service systems shall be notified w0 writing, as soon as
practical thereafter.
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[A] 108,7.3 Connection after order to disconnect. No
person shall make connections from any energy. {fuel,
power supply or water distribution system or supply
energy, fucl or water 10 any equipment regulated by this
code that has been disconnected or ordered to be discon-
nected by the code official or the use of which has been
ordered (o be discontinued by the code official until the
code official authorizes the reconnection and use of such
equipment.

When any plumbing is maintained in violation of this
code, and in violation of any notice issued pursuant 1o Ihe
provisions of this section, the code official shall institute
any appropriale action ta prevent, restrain, correct or abate
the violation.

SECTION 109
MEANS OF APPEAL

[A] 109.1 Application for appeal. Any person shall have the
right o appeal a decision of the code official to the board of
appeals. An application for appeal shall be based on a claim
that the true intent of this code or the rules legally adopled
thereunder have been incorrectly interpreted, the provisions
of this code do not fully appty. or an equally good or better
form of construction is proposed. The application shall be
filed on a form obtatned from the code official within 20 days
after the notice was served.

(A] 109.2 Membership of hoard. The bouard of appeals shall
consist of live members appointed by the chief appointing
authority as tellows: one for 5 years. one for 4 years, one for
3 years, one for 2 vears and one tor 1 year. Thereafler, each
new member shall serve for 5 vears or until a successor has
been appointed.

{A] 109.2.1 Qualifications. The board of appeals shali
consist of five individuals, one from each of the following
professions or disciplines:

1. Registerad design professional who is a registered
architect: or a builder or superintendent of building
construction with at least 10 years’ experience. 3
years of which shall have been in responsible churge
of work.

2. Registered design professional with structural engi-
neering ot architectural experience.

3. Registered design professional with mechanical and
plumbing engineering experience; or a mechanical
and plumbing contractor with at least 10 years'
experience. 5 years of which shall have been in
responsible charge of work,

4. Registered design professional with electrical engi-
neering experience; or an electrical contractor with
at least 10 years’ experience. 3 years of which shall
have been in responsible charge of work.

3. Registered design professional with fire protection
cngineering experience: or a fire protection contrac-
tor with at least 10 years’ expericnce, 5 years of
which shall have been in responsible charge of
work.
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[A] 109.2.2 Alternate members. The chicf appointing
authority shall appoint two alternate members who shall
be called by the board chairman to hear appeals during the
absence or disqualification of a member. Alternate mem-
bers shall possess the qualifications required for board
membership, and shall be appointed for 5 years or until a
successor has been appointed.

[A] 109.2.3 Chairman. The board shall annually select
one of its members to serve as chairman,

[A] 109.2.4 Disqualification of member. A member shall
not hear an appeal in which that member has any persanal,
professional or financial interest.

[A] 109.2.5 Secretary. The chief administrative officer
shall designate a qualified clerk to serve as secretary to the
board. The secretary shall file a detailed record of all pro-
ceedings in the office of the chief administrative officer.
[A] 109.2.6 Compensation of members. Compensation
of members shall be determined by law.

[A] 109.3 Notice of meeting. The board shall meet upon
notice trom the chairman. within 10 days of the filing of an
appeal or at stated periodic meetings.

[A] 109.4 Open hearing. All hearings before the board shall
be open to the public. The appellant. the appeilant’s represen-
tative, the code otficial and any person whose interests are
affected shall be given an opportunity 1o be heard.

[A] 109.4.1 Procedure. The board shall adopt and niake
available to the public through the secretary procedures
under which a hearing will be conducted. The procedures
shall not require compliance with strict rules of evidence,
but shall mandate that only relevant information be
received.
LA} 104.5 Postponed hearing, When five members are not
present o hear an appeal, either the appellant or the appet-
lant’s representative shall have the right Lo request a post-
ponement of the hearing.

[A] 109.6 Board decision. The board shall modify or reverse
the decision of the code official by a concurring vote ot three
memnbers.

[A] 109.6.1 Resolution. The decision of the board shall be
by resolation. Certified capies shall be furnished w the
appellant and o the code official.

[A] 119.6.2 Administration. The code official shall take
immediate action in accordance with the decision of the
hoard.

[A] 109.7 Court review. Any person, whether or not a previ-
ous party of the appeal. shail have the right to apply 10 the
appropriate court for a writ of certiorari to correct errors of
taw. Application [or review shall be made in the manner and
time required by law following the filing of the decision in
the office of the chief administrative officer.

SECTION 110
TEMPORARY EQUIPMENT, SYSTEMS AND USES

[A] 110.1 General, The code official is authorized to issue a
permit for temporary equipment, systems and uses. Such per-
muits shall be limited as to time of service, but shall not be
permitted for more than 180 days. The code official is autho-
rized to grant extensions for demonstrated cause.

[A] 110.2 Confermance. Temporary equipment. systems and
uses shall conform to the structural surength, fire safety,
means of egress, accessibility, light. ventilation and santtary
requirements af this code as necessary to ensure the public
health, safety and general welfare.

[A] 1113 Temporary utilities. The code oflicial is autho-
rized to give permission to lemporarily supply utilities before
an installation has been fully completed and the final certifi-
cate of completion has been issued. The part covered by the
temporary certificate shall comply with the requircinents
specified for temporary lighting, heat or power in the code.

[A] 110.4 Termination of approval. The code official is
authorized to terminate such permit for temporary equiptent,
systems or uses and to order the temporary cquipiment, sys-
tems or uses to be discontinued.
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CHAPTER 2
DEFINITIONS

SECTION 201
GENERAL

201.1 Scope. Unless otherwise expressly stated, the follow-
ing words and terms shall, for the purposes of this code, have
the meanings shown in this chapter.

201.2 Interchangeability. Words stated in the present tense
include the future; words stated in the masculine gender
include the feminine and neuter; the singular number includes
the plural and the plural the singular.

201.3 Terms defined in other codes. Where terms arc not
defined in this code and are defined in the fnternational
Building Code. International Fire Code, buernational Fuel
Gas Code or the Inrernational Mechanical Code, such terms
shall have (he meanings ascribed to them as in those codes.

201.4 Terms not defined. Where terms are not defined
through the methods authorized by this section, such terms
shall have ordinarily accepted meanings such as the context
implies.

SECTION 202
GENERAL DEFINITIONS

ACCEPTED ENGINEERING PRACTICE. Vhat which
conforms 0 accepted principles, tests or standards ol nation-
ally recognized technical or scientific authorities,

[M] ACCESS (T0). That which enables a lixture. appliance
or equipment (o be reached by ready access or by a means
that first requires the removal or movement of a panel, door
or similar obstruction (sec “Ready access™).

ACCESS COVER. A removable plate, usually secured by
bolts or screws, o permit access to a pipe or pipe titting for
the purposes of inspection, repair or cleaning.

ADAPTER FITTING, An apprenved comnecting device that
suitably and properly joins or adjusts pipes and fittings which
do not otherwise fit together.

ALR ADMITTANCE VALVE. One-way valve designed (o
allow air o enter the plumbing drainage system when nega-
live pressures develop in the piping system. The device shall
close by gravity and seal the vent terminal at zero differential
pressure (no (Tow conditions) and under positive internal
pressures, The purpose of an air admitiance valve is to pro-
vide a method of allowing air to enter the plumbing drainage
system without the use ot a vent extended te open air and to
prevent sewer gases [rom escaping into a building.

AIR BREAK (Drainage System). A piping arrangement in
which a drain from a fixture, appliance or device discharges
indircctly nto another [ixture, receptacle or interceptor ut &
point below the flood level rim and above the trap seal.

AIR GAP (Drainage System}. The unobstructed vertical
distance through the free atmosphere hetween the outlet of
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the waste pipe and the flood fevel rim of the receptacle mto
which the waste pipe is discharging.

ATR GAP (Water Distribution System). The unabstructed
vertical distance through the free atmosphere between the
lowest opening from any pipe or laucet supplying water to a
tank. plumbing fixture or other device and the flood fevel rim
of the receptacle.

ALTERNATIVE ENGINEERED DESIGN. A plumbing
system that performs in accordance with the intent of Chap-
ters 3 through 12 and provides an equivalent level of perfor-
mance tor the protection of public health. sufety and wellare.
The systen design is not specifically regulated by Chapters 3
ithrough 12.

ANCHORS. See “Supports.”

ANTISIPHON. A term applied to vaives or mechanical
devices that eliminate siphonage.

APPROVED. Acceptable o the code official or other
authority having jurisdiction.

[A] APPROVED AGENCY. An established and recognized
agency approved hy the code official and that is regularly
engaged in conducting tests or furnishing inspection services.

AREA DRAIN. A receptacle designed to collecr surface or
storm water from an open area.

ASPIRATOR. A fiuing or device supplied with water or
other fluid under positive pressure that passes through an
integral orifice or constriction, causing a vacuunl, Aspirators
are also referred to as suction apparatus, and are similar in
operatian (o an gjector.

BACKFLOW. Pressure created by any means in the water
distribution system, which by being in excess of the pressure
in the water supply mains causes a potential backtlow condi-
tion.

Backpressure, low head, A pressure less than or equal to
4,33 psi (29.88 kPa) or the pressure exerted by a 10-fool
(3048 mm) column of water.

Backsiphonage. The backfiow of potentially contami:
nated water into the potable water system as a result of the
pressure in the potable water system falling below atnio-
spheric pressure of the plumbing fixtures, pools, tanks or
vats connected to the potable water distribution piping.

Drainage, A reversal of flow in the drainage systen.

Water supply system. The flow of water or other liquids.
mixtures or substances inte the distribution pipes of a
potable water supply from any source except the intended
source.

BACKFLOW CONNECTION. Any arrangament whereby
backflow is possible.

BACKFLOW PREVENTER. A device or means to prevent
backflow.
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BACKWATER VALVE. A device or valve installed in the
building drain or sewer pipe where a sewer is subject to back-
flow, and which prevents drainage or waste from backing up
infto a lower fevel or fixtures and causing a flooding condi-
fron.

BASE FLOOD ELEVATION. A reference point, deter-
mined in accordance with the building code, buscd on the
depth or peak clevation of flooding, including wave height,
which has a | percent (100-year flood) or greater chance of
occurring in any given year.

BATHROOM GROLUP. A group of fixtures consisting of a
water closet, lavatory. bathtub or shower, including or
excluding a bidet, an emergency floor drain or both. Such fix-
tures are located together on the same floor level,

BEDPAN STEAMER OR BOILER. A fixture ulilized for
scalding bedpans or urinals by direct application of steam or
boiling wulcer.

BEDPAN WASHER AND STERILIZER. A fixture
designed to wash bedpans and 1o flush the contents intoe the
sanitary drainage system. Tncluded are fixtures of this type
that provide for disinfecting wtensils by scalding with steam
or ey warer,

BEDPAN WASHER HOSE. A device supplied with hot and
cold water and located adjacent to a water closet or clinical
sink to be utilized for cleansing bedpans.

BRANCH. Any part of the piping system except a riser, main
or stack.

BRANCH INTERVAL, A vertical measurement of dis-
tance, 8 feet (2438 mm) or more in developed length,
between the connections of horizontal branches to a drainage
stack. Measurements are tuken down the steck from the high-
est horizontal branch connection.

BRANCH VENT. A vent connecting one or more individual
vents with a vent stuck or stack vent.

[A] BUILDING. Any structure occupied or intended for sup-
porting or sheltering any eccupeancy.
BUILDING DRAIN. That purt of the lowest piping ol a
drainage system that receives the discharge from soil, waste
and other drainage pipes inside and thar extends 30 inches
(762 mm) in developed lengih of pipe beyond the exterior
walls of the building and conveys the drainage to the building
Fewer,
Combined. A bailding drain that conveys both sewage
and storm water or other drainage.
Sanitary. A building drain that conveys sewage only.
Storm. A hisilding drain that conveys storm water or other
drainage, but not sewage.
BUILDING SEWER. That part of the drainage system that
cxtends from the end of the building drain and conveys the
discharge 1o a public sewer, private sewer, individual sewage
disposal system or other point of disposal.
Combined. A building sewer that conveys both sewage
and storn walcer or other drainage.

Sanitary. A building sewer that conveys sewage only.
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Storm. A building sewer thal conveys storm water or
other drainage. but not sewage.

BUTL.DING SUBDRAIN. That portion of a drainage system
that does not druin by gravity into the building sewer.

BUILDING TRAP. A device. filing or assembly of fittings
installed in the building drain to prevent circulation of air
hetween the drainage system of the building and the huitding
sewer.

CIRCUIT VENT. A vent that connects to a horizontal drain-
age hrunch and vents two traps to a maximum of eight traps
or rapped fixtores connected into a battery.

CISTERN. A smail covered tank for storing water for a
home or furm. Generally, this tank stores rainwater e be uti-
lized for purposes other than in the potable water supply. and
such tank is placed underground in most cases,

CLEANOUT. An access opening in the drainage system uti-
lized for the removal of obstructions. Types of cleanouts
include a removable plug or cap, and a removable fixtre or
fixture trap.

|A] CODE, These regulations, subsequent amendments
thereto. or any emergency rule or regulation that the adminis-
trative authority having jurisdiction has lawfully adopted.

[A] CODE OFFICIAL. The officer or other designated
authority charged with the administration and enforcement of
this code. or a (Iuly autharized representative.

COMBINATION FIXTURE. A [ixture combining one sink
and laundry tray or a two- or three-compartment sink or laun-
dry tray in one unit.

COMBINATION WASTE AND VENT SYSTEM. A spe-
cially designed system of waste piping embodying the hori-
zontal wet venting of one or more sinks, lavatories, dri nking
fountains ar floor draing by means of a commen waste and
vent pipe adequately sized 1o provide free movement af air
above the flow line of the drain.

COMBINED BUILDING DRAIN. Sce «
combined.”

COMBINED BUILDING SEWER., Sce
combined.”

COMMON VENT. A vent connecting at the junction of two
fixture drains or to a fixture branch and serving as a vent for
both fixtures,

CONCEALED FOULING SURFACE. Any surface of a
plumbing fixture which is not readily visible and is not
scoured or cleansed with each fixture eperation.

CONDUCTOR. A pipe inside the building that conveys
storin waler from the roof (o a storm: of combined building
elrain,

[A] CONSTRUCTION DOCUMENTS. Ail of the written,
graphic and pictorial docoments prepared or assembied for
describing the design, location and physical characteristics of
the elements of the project necessary for obtaining a building
permit. The construction drawings shall be drawn to an
appropriate scale.

Brilding drain,

“Bulilding sewer,
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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 discase by
sewige, industrial fluids or waste.

CRITECAL LEVEL (C-L). An elevation (height) reference
point that determines the minimum height at which a back-
Now preventer or vacuum breaker is installed above the flood
level rim ol the [ixture or receptor served by the device, The
critical level is the elevation level helow which there is a
potential for backflow fo vccur. If the critical level marking is
not indicated on the device, the bottom of the device shall
constitute the critical level.

CROSS CONNECTION. Any physical connection or
arrangemenl between two otherwise separate piping systems.
one of which contains potable water and the other either
water of unknown or questionable safery or steam. gas or
chemical, whereby there exists the possibility for flow from
one system to the other, with the direction of {low depending
on the pressure differential between the two systems {see
“Backflow™).

DEAD END. A branch leading from a soil, waste or vent
pipe; a building drain; or a huilding sewer, and terminating at
a developed fength of 2 feet (610 mm) or more by means of a
plug, cap or vther closed fitting.

DEPTH OF TRAP SEAL. The depth of liquid that would
have te be removed from a full trap before air could pass
through the trap.

[B] 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
map.

DEVELOPED LENGTH. The length of u pipeline mea-
sured along the centerline of the pipe and fittings,

DISCHARGE PIPE. A pipe that conveys the discharges
from plumbing fixtures or appliances,

DRAIN. Any pipe that carries waste water or waler-borne
wastes in a building drainage system.

DRAINAGE FITTINGS. Type of fitting or fitlings utilized
in the drainage system. Drainage fittings are similar to cast-
iron fittings, except that instead of having a bell and spigot,
drainage fitungs are recessed and tapped to eliminate ridges
on the inside of the installed pipe.

DRAINAGE FIXTURE UNIT.

Drainage (dfv). A measure of the probable discharge into

the drainage system by varicus types of plumbing fixturcs.

The drainage fixture-unit value for a particular fixture

depends on its volume rate of drainage discharge, on the

time duration of a single drainage operatton and on the

average time between successive operations.
DRAINAGE SYSTEM. Piping within a public ot private
premise that conveys sewage, rainwater or other liquid wastes
to a point of disposal. A drainage system does not include the
mains of a public sewer system or a private or public sewage
treatment or disposal plant.
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Building gravity. A drainage system that drains by grav-
ity into the building sewer.

Sanitary. A drainage system that caries sewage and
excludes storm, surface and ground water.

Storm. A drainage system that carries rainwater, surface
witer, subsurface water and similar liguid wastes.

EFFECTIVE OPENING. The minimum cress-sectional
arga at the point of water supply discharge. measured or
expressed in terms ol the dianeter of a cirele or. if the open-
ing is not circular, the diameter of a circle of equivalent cross-
sectional area. For taucets and similar fittings, the effective
opening shall be measured at the smallest orifice in the fitting
body or in the supply piping to the fitting.

EMERGENCY FLOOR DRAIN. A floor drain that does
not receive the discharge of any drain or indirect waste pipe,
and that protects against damage from accidental spilts, fix-
tre overflows and leakage.

ESSENTIALLY NONTOXIC TRANSFER FLUIDS. Flu-
ids having a Gosselin rating of L, including propylene glycol;
mineral eil: polydimethylsiloxane: hydrochlorofuorocarbon,
chlorefluorocarbon and  carbon  refnigerants; and FDA-
approved boiler water additives for steam boilers.

ESSENTIALLY TOXIC TRANSFER FLUIDS. Soi,
waste or gray water and fluids having a Gosselin rating of 2
or more including ethylene glycol, hydrocarbon oils, anuno-
nia retrigerants and hydrazine,

EXISTING INSTALLATIONS., Any plombing system reg-
ulated by this code that was legally installed prior 10 the
effective date of this code, or for which a permit to install has
been issued.

FAUCET. A valve end of a waler pipe through which water
is drawn from or held within the pipe.

FILL VALVE. A water supply valve, opened or closed by
means of a tloat or similar device, utilized to supply water to
a tank. An antisiphon [ill valve contains an antisiphon device
in the form of an approved air gap or vacuum breaker that is
an integral part of the till valve unit and hat is positioned on
the discharge side of rthe wuter supply control valve.

FIXTURE. See “Plumbing lixure.”

FIXTURE BRANCH. A drain serving two or mare fixtures
that discharges to another drain or to a stack.

FIXTURE DRAIN, The drain from the trap of a fixture 1o a
junction with any other drain pipe.
FIXTURE FITTING.

Supply fitling, A fitting that controls the volume and/or
directional flow of water and is either attuched (o or acces-
sible from a fixture, or is used with an open or atmospheric
discharge.

Waste fitting. A combination of components that conveys
the sanitary waste [rom the outlet of a fixture to the con-
nection to the sanitary drainage system,

FIXTURE SUPPLY. The water supply pipe connecting a
fixture to a branch water supply pipe or directly to a main
water supply pipe.
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[B] FLOOD HAZARD AREA. The greater of the following
[wO arens:

1. The area within a tlood plain subject to & |-percent or
greater chance of flooding 1n any given year.

2. The area designated as a flood hazard areq on a com-
munity's flood hazard map or as otherwise legally des-
ignated.

FLOOD LEVEL RIM. The cdge of the receptacie from
which water overtlows.

FLOW CONTROL (Vented). A device installed upstream
from the interceptor having an orifice that controls the rale of
flow through the interceptor and an air inluke (vent) down-
stream from the orifice that allows air to be drawn into the
tlow stream.

FLOW PRESSURE. The pressure in the water supply pipe
near the faucet or water outlet while the faucet or water outlet
is wide open and tlowing.

FLUSH TANK. A tank designed with a fill valve and flush
valve to flush the contents of the bowl or usable portion of the
fixture.

FLUSHOMETER TANK, A device integrated within an air
accumulator vessel that is designed Lo discharge a predeter-
mined quantity of water to fixtures for flushing purposes.

FILUSHOMETER VALVE. A valve attached Lo a pressur-
ized water supply pipe and so designed that when activated it
opens the line for direct flow inte the fixture at 4 rate and
quantity to operate the fixture properly, and then gradually
closes 1o reseal fixture traps and avoid water hammer.

GRAY WATER. Waste discharged from lavatories, bathtubs,
showers, clothes washers and laundry trays.

GREASE INTERCEPTOR.

Hydromechapical, Plumbing appurtenances thal are
installed in the sanitary drainage system to intercept free-
tloating fats, oils and grease from waste water discharge.
Continuous separation is accomplished by air entrainment,
buvyancy and interior battling,

Gravity. Plumbing appurtenances of not less than 300 gal-
tons (1893 Ly capacity that are installed in the sanitary
drainage system to intercept free-floating lats, oils and
grease [rom waste water discharge. Separation is accom-
plished by gravity during a retention lime of not less than
30 minutes.

GREASE-LADEN WASTE, Effluent discharge that is pro-
duced from food processing, food preparation or other
sources where grease, fats and oils enler automatic dishwaier
prerinse stations, sinks or othet appurtenances.

GREASE REMOVAL DEVICE, AUTOMATIC (GRD).
A plumsbing appurtenance that is stalled in the sanitary
drainage system (o intercept free-floating lats, oils and grease
from waste water discharge. Such a device operates on a
time- or event-controlled basis and has the ability to remove
free-Tloaling lats, oils and grease automatically without inter-
vention from the vser except for maintenance.

GRIDDED WATER DISTRIBUTION SYSTEM. A water
distribution systenm where every water distribution pipe is
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interconnected so as to provide two or more paths to each Fix-
ture supply pipe.
HANGERS. See “Supports,”

HORIZONTAL BRANCH DRAIN. A drainage franch
pipe extending laterally from a soil or waste stack or building
drain, with or without vertical sections or branches, that
receives the discharge from two or more fixture drains or
branches and conducts the discharge to the soil or waste stack
or to the building drain,

HORIZONTAL PIPE. Any pipe or fitling that makes an
angle of less than 45 degrees (0.79 rad) with the horizontal.

HOT WATER. Water at a temperature greater than or equal
o 110°F (43°C).

HOUSE TRAP. See “Building trap.”

INDIRECT WASTE PIPE. A waste pipe that does not con-
nect directty with the drainage system, but that discharges
into the druinage system through an afr break or air gap into
a trap, fixture, receptor or interceptor.

INDIVIDUAL SEWAGE DISPOSAT SYSTEM. A system
tor dispasal of domestic sewage by means of a septic tank,
casspoot or mechanical treatment, designed for utilization
apart from a public sewer (0 serve a single establishment or
building.

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.

INDIVIDUAL WATER SUPPLY. A water supply that
serves one or more families, and that is not an approved pub-
lic water supply.

INTERCEPTOR. A device designed and installed to sepa-
rate and retain for removal, by antomatic or manual means,
deleterious. hazardous or undesirable mauer from normal
wastes, while permitting normal sewage or wastes to dis-
charge into the drainage system by gravity.

JOINT.

Expansion. A loop, retwrn bend or return offset that pro-
vides for the expansion and contraction in a piping system
and is utilized in tall buildings or where there is a rapid
change of emperature, as in power plants, steam rooms
and similar occupancies.
Flexible. Any joint between two pipes that permits one
pipe te be deflected or moved withoul movement or
deflection of the other pipe.
Mechanical, See “Mechanical joint.”
Slip. A type of joint made by means of u washer or a spe-
cial type of packing compound in which one pipe is
slipped into the end of an adjacent pipe.
LEAD-FREE PIPE AND FITTINGS. Containing not more
than &.0-percent lead.

LEAD-FREE SOLDER AND FLUX. Containing not more
than 0.2-percent lead.

LEADER. An exterior drainage pipe for conveying storm
water from roof or gutter driins to an approved means of dis-
posal.
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LOCAIL VENT STACK. A vertical pipe to which connec-
tions are made from the fixture side of traps and through
which vapor or foul air is removed from the fixture or device
utilized on bedpan washers.

MACERATING TOILET SYSTEMS. An assembly con-
sisting of a water closet and sump with a macerating pump
that is designed to collect. grind and pump wastes from the
water closet and up (o lwo other fixtures connected to the
sump.

MAIN. The principal pipe artery ic which branches are con-
nected.

MANIFOLD. See “Plumbing appurtenance.”

MECHANICAL JOINT. A cennection between pipes. fit-
tings, or pipes and fittings that is not screwed, caulked,
threaded, soldered, solvent cemented, brazed or welded. A
joint in which compression is applied along the centerline of
ihe picces being joined. In seme applications, the joint is part
of a coupling. fitting or adapter.

MEDICAL GAS SYSTEM. The complete system to convey
medical gases for direct patient application from central sup-
ply systems (bulk tanks. munifelds and medical air compres-
sors), with pressure and operating controls, alarm warning
systems, related components and piping networks extending
10 slation outler valves at patient use points.

MEDICAL VACUUM SYSTEMS. A system consisting of
central-vacuum-producing  equipment  with  pressure  and
operating controls, shutoff valves, alarm-warning systems,
gauges and a network of piping extending to and terminating
with suitable station inlets at locarions where patient suction
may be required.

NONPOTABLE WATER. Water not safe for drinking, per-
sonal or culinary utilization,

NUISANCE. Public nuisance as known in common law or in
equity jurisprudence; whatever is dangerous to human life or
detrimental 1o health: whatever structure or premises is not
sutliciently ventilated. sewered., drained, cleaned or lighted.
with respect to its intended occnpancy; and whatever renders
the air, or human food, drink or water supply unwholesome.

[A] OCCUPANCY. The purpose for which a building or
portion thereof is utilized or occupied.

OFFSET. A combination of upproved bends that makes two
changes in dircction bringing one section of the pipe out of
line but into a line parallel with the other section.

OPEN ATR. Quiside the structure.,

PLUMBING. The practice, materials and fixtures utilized in
the instaliation, maintenance, extension and alteration of all
piping, fixtures. plumbing appliances and plumbing appurte-
nances, within or adjacent to any structure, in connection
wilh sanitary drainoge or storm drainage facilities: venting
systems: and public or private water supply systems.

PLUMBING APPLIANCE. Water-connected or drain-con-
neeted devices intended to perform a special function. These
devices have their operation or control dependent on one or
more energized components, such as motors, controls, or
heating elements. Such devices are manually adjusted or con-
trolled by the owner or opetator, or are operated automati-
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cally through one or more of the following actions: a time
cycle, a temperature range. 4 pressure range, a measured val-
ume or weight.

PLUMBING APPURTENANCE. A manufactured device.
prefabricated assembly or an on-the-job assembly of compe-
nent parts that is an adjunct to the basic piping system and
plumbing fixtures. An appurtenance demands no additional
water supply and does not add any discharge load to a fixwre
or to the drainage system.

PLUMBING FIXTURE. A rcceptacle or device that is con-
neeted 10 a water supply system or discharges to a drainage
system or both. Such recepracles or devices require a supply
of water; or discharge liguid waste or liguid-borne solid
waste; or require a supply of waler and discharge waste o a
drainage system.

PLUMBING SYSTEM. [ncludes the water supply and dis-
tribution pipes; plumbing fixtures and traps; water-lreating or
water-using equipment; soil, wasle and vent pipes; and sani-
tary and storm sewers and building draies: in addition 10 their
respective conncctions, devices and appurtenances within a
structure or premises.

POLLUTION. An impairment of the quality of the potable
waler to a degree that does not create o hazard to the public
health but that does adversely and unrcasonably allect the
aesthetie qualitics of such potable water tor domestic use.

POTABLE WATER. Water free from impurities present in
amounts sufficient to canse disease or harmful physiclogical
effects and conforming to the bactericlogical and chemical
quality requirements of the Public Health Service Drinking
Water Standards or (e regulations of the public health
authority having jurisdiction.

PRIVATE. in the classilication of plumbing fixtures, “pri-
vaie” applies to fixtures in residences and apartments, and (o
fixtures in nonpublic toilet rooms of hatels and motels and
similar installations in buildings where the piumbing fixiures
are intended for utilization by a family or an individual.

PUBLIC OR PUBLIC UTILIZATION, In the classifica-
tion of plumbing fixtures, “pubfic” applies to fixtures in gen-
eral toilet rooms of schools, gymnasiums, hotels, airports. bus
and railroad stations, public buildings, bars, public comfort
stations, office buildings, stadiums, slores, restaurants and
other installations where a number of {ixtures are installed so
that their utilization is similarty unrestricted.

PUBLIC WATER MAIN. A water supply pipe tor public
utilization controlled by public anthority.
QUICK-CLOSING YALVE. A valve or faucet that closes
automatically when released manvally or that is controlled by
a mechanical means for fast-action closing.

[M]| READY ACCESS. That which enables a fixture, appli-
ance or equipment to be dircctly seached without requiring
the removal or movement of any panel. door or similar
obstruction and without the use of a pertable ladder. step
stool or similar device.

REDUCED PRESSURE PRINCIPLE BACKFLOW
PREVENTER. A buckflow prevention device consisting of
two independently acting check valves, inlernally force-
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loaded to a normally closed position and separated by an
intermediate chamber {or zone) in which there 1s an auto-
matic relief’ means of venting (o the atmosphere, mternally
loaded to a normally open position between two tightly clos-
ing shutofT valves and with a means for testing for tightness
of the checks and opening of the relief means.

[A] REGISTERED DESIGN PROFESSIONAL. An indi-
viduat who is registered or licensed o practice professional
architecture or cogincering as defined by the statutory
requirements of the professional registration laws of the state
or jurisdiction in which the project is to be constructed.
RELIEF VALVE,

Pressurce relief valve. A pressurc-actuated valve held
closed by a spring or other means and designed to relieve
pressure automatically at the pressure at which soch valve
18 sel.

Temperature and pressure relief (I'&P) valve. A com-
bination relief valve designed to function as both a temper-
ature relief and a pressure relief valve.

Temperature relief valve. A temperalure-actuated valve
designed to discharge automatically at the temperature at
which such valve is set.

RELIEF VENT. A vent whose primary function is to pro-
vide circulation of air between drainage and vent systems,
RIM. An unobstructed open edge of 4 fixwre.

RISER, See “Warter pipe, riser.”

ROOF DRAIN, A drain installed to receive water collecting

on the surface of a roof and w discharge such water into a
leader or a conductor,

ROUGH-IN. Parts ot the plumbing system that are instajied
prior w the installation of fixwres. This includes drainage,
witer supply. vent piping and the necessary fixture supports
and any fixtures that are built into the structure.
SELF-CLOSING FAUCET. A faucet containing a valve
that automatically closes upon deactivation of the opening
means.

SEPARATOR. Sec “Interceptor.”

SEWAGE. Any liquid waste containing animal or vegeluble
matter in suspension or solution. meluding liguids containing
chemicals in solution,

SEWAGE EJECTORS. A device [or lifling sewage by
cntraining the sewage in a high-velocity jet of steam, air or
walcr.

SEWER.
Building sewer. See “Building scwer.”

Public sewer. A common sewer divectly controlled by
public authority.

Sanitary sewer., A sewer that carries sewage and excludes
storm, strface and ground water.

Storm sewer. A sewer that conveys ralnwater, surlace
water, subsurface water and similar liquid wastes.

SLOPE. The fall (pitch) of a line of pipe in reference 1o 4
horizontal plane. In drainage, the slope is expressed as the fall
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in units vertical per units horizontal {percent} for a length of
pipe.

SOIL PIPE. A pipe that conveys sewage containing fecal
matter o the building drain or building sewer.

SPILLPROOF VACUUM BREAKER, An assembly con-
sisting of one check valve force-loaded closed and an air-inlet
vent valve foree-loaded open to atmosphere, positioned
downstream of the check valve, and localed berween and
including two tightly closing shutot¥ vaives and a test cock.

STACK. A general term for any vertical line of soil, waste,
vent or inside conductor piping that extends through ar least
one story with or without offsets,

STACK VENT. The extension of a soil or waste siack above
the highest horizontal drain connected 1o the stack.

STACK VENTING. A method of venting a fixture or fix-
tures through the soil or waste siack.

STERILIZER.

Boiling type. A boiling-Lype sterilizer is a fixture of a non-
pressure type utilized for beiling instruments, utensils or
other equipment for disinfection. These devices are porta-
ble or are connected to the plumbing system.

Instrument, A device tfor the sterilization of various
Instruments.

Pressure (avtoclave). A pressure vessel fixture designed
to utilize steamn under pressure for sterilizing,

Pressure instrument washer sterilizer. A  pressure
instrument washer sterilizer is a pressure vessel fixture
designed to both wash and sterilize instruments during the
operating cycie of the fixture.
Utensil. A device for the sterilization of utensils as uti-
lized in health care services.
Water. A waler sterilizer 15 a device for sterilizing water
and storing sterile water.
STERILIZER VENT. A separate pipe or stack, indircctly
connceled 1o the building drainage system at the lower termi-
nal, that receives the vupors (rom nonpressure sterilizers, or
the exhaust vapors [tom pressure sterilizers, and conducts the
vapors directly to the open air. Also called vapor, steamn,
atmuspheric or exhaust vent.
STORM DRAIN. Sce “Drainage system, storm.”

[A] STRUCTURE, That which 1s built or constructed or a
portion thercof.

SUBSOIL DRAIN. A drain that collects subsurface water or
seepage water and conveys such water to a place of disposal.
SUMP. A tank or pit that receives sewage or liquid waste,
located below the normal grade of the gravity system and that
must be emptied by mechanical means.

SUMP PUMP, An automatic water pump pawered by an
electric motor for the removal of drainage, except raw sew-
age, from a sump, pit or low point.

SUMP VENT. A vent from pneumatic sewage ejectors, or
stmmilar equipment, that terminates separately to the open air.
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SUPPORTS. Devices for supporting and securing pipe, fix-
ires and equipment.

SWIMMING POOL. Any structure, basin, chamber or tank
containing an artificial body of water for swimming, diving
or recreational bathing having a depth of 2 feet {610 mm} or
more at any point.

TEMPERED WATER. Water having & temperatore range
between 85°F (29°CY and 110°F (43°C).

THIRD-PARTY CERTIFICATION AGENCY. An
approved agency operating a product or material certification
sytem that incorporates initial product esting, assessment and
surveillance of 4 manufacturer’s guality control system.

THIRD-PARTY CERTIFIED. Certification obtained by
the manufacturer indicaling chat the function and perfor-
mance characteristics of a product or material have been
determined by testing and ongoing surveillance by an
approved thivd-party certification ageney. Assertion of certi-
tication is in the form of wdentification in acecordance with the
requircments of the trird-party certification agency.
THIRD-PARTY TESTED. Procedwe by which an
approved testing laboratory provides documentation that a
product, material or system conforms to specified require-
ments.

TRAP. A fitting or device that provides a liquid seal to pre-
vent the emission of sewer gases without materially affecting
the flow of sewage or waste water through the trap.

TRAP SEAL., The vertical distance between the weir and the
top of the dip of the trap.

UNSTABLE GROUND, Earth that does not provide a uni-
form hearing for the burrel of the sewer pipe berween the
joints at the bottom of the pipe trench.

VACUUM. Any pressure less than that exerted by the atmo-
sphere.

VACUUM BREAKER. A type of backtlow preventer
installed on openings subject to normal atmospheric pressure

that prevents backflow by admitting atmaospheric pressure
through ports to the discharge side of the device.

VENT PIPE. See “Vent system.”

VENT STACK. A vertical vent pipe installed primarily for
the purpose of providing circulation of air to and from any
part of the dramnage system.

VEN'T SYSTEM. A pipe or pipes instulled to provide a flow
of air to or frem a drainage system, or to provide a circulation
of air within such system to protect trap seals trom siphonage
and backpressure.

VERTICAL PIPE. Any pipe or fitting that makes an angle
of 45 degrees (0.79 rad) or more with the horizontal.
WALL-HUNG WATER CLOSET, A wall-mounted water
closet installed in such a way that the fixture does not touch
the tloor.

WASTE. The discharge from any fixture, appliance, area or
appurtenance that does not contain fecal matter.

WASTE PIPE. A pipe that conveys only waste.
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WATER-HAMMER ARRESTOR. A device utilized to
absorh the pressure surge (water hammer) that occurs when
water flow is suddenly stopped in a water supply system.

WATER TIEATER. Any healing appliance or equipment
that heats potable water and supplies such water to the pota-
ble kot warer distribution system.

WATER MAIN. A waler supply pipe or system of pipes.
instatled and maintained by a city, township, county, public
utility company or other public entity, on public property, in
the street or in an approved dedicated easement of public or
Cl.')l'lll'lll,ll'lit}r nse.

WATER OUTLET. A discharge opening through which
water is supplied to a fixtare, into the atmosphere (except into
an open tank that is part of the water supply system), to a
beiler or heating system, or to any devices or cquipment
requiring water (o operate but which are not part of the
plumbing system.

WATER PIPE.

Riser. A water supply pipe that extends one full story or
more to convey waler to branches or (o a group of fixtures.

Water distribution pipe. A pipe within the structure or
on the premises that conveys water from the water service
pipe, or from the meter when the meter is at the structure.
to the points of atilization.

Water service pipe. The pipe from the water main or
other source of potable waler supply, or from the meter
when the melter is at the public right of wuy, to the water
distribution system of the building served.

WATER SUPPLY SYSTEM. The water service pipe. water
distribution pipes, and the necessary connecting pipes, fit-
tings, control valves and ail appurtenances in or adjacent to
the structure or premises.

WELL.

Bored. A well constructed by boring a hole in the ground
with an auger and installing a casing.

Drilled. A well constructed by making a hole in the
ground with a drilling machine of any type and installing
casing and screcn.
Driven, A well constructed by driving a pipe in the
sround. The drive pipe is usually fited with a well point
and screen,
Dug. A well constructed by excavating a large-diameter
shaft and installing a casing.
WHIRLPOOL BATHTUB. A plumbing appliance consist-
ing of a bathtub fixiure that is equipped and fited with a cir-
culating piping system designed o accept, circulate and
discharge bathtub water upon each use.
YOKE VENT. A pipe connecting upward from a soil or
waste stack 10 a vent sigck for the purpose of preventing pres-
sure changes in the stacks.
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CHAPTER 3
GENERAL REGULATIONS

SECTION 301
GENERAL

301.1 Scope. Ihe provisions of this chapter shall sovern the
general regulations regarding the installation of pluinbing not
specific to other chapters.

301.2 System installation. Plumbing shall be instalied with
due regard to preservation of the strength of siructoral mem-
bers and prevention of damage (o walls and other surfaces
through fixture usage.

301.3 Coanections to drainage system. Plumbing fixtores,
drains, appurtenances and appliances used to receive or discharge
liquid wastes or sewage shall be directly connected to the sanitary
drainage sysicm of the building or premises, in accordance with
the requirements of this code. This scetion shall not be construed
to prevent indirect waste systems required by Chapter §.

Exception: Bathtubs, showers, lavatories. clothes washers
and laundry tays shall not be required to discharge to the
sanitary drainage system where such fixtures discharge (o
an approved gray water sysiem for flushing of water clos-
ets and urinals or for subsurface landscape irrigation.

301.4 Connections to water supply. Every plumbing fixture,
device or applunce requiring or using water for its proper
operation shall be directly or indirectly connccted to the
water supply system in accordance with the provisions of this
code.

301.5 Pipe, tube and fitting sizes. Unless otherwise speci-
fled, the pipe, tube and fitling sizes specified in this code are
cxpressed in nominal or standard sizes as designated in the
referenced material standards.

301.6 Prohibited locations, Plumbing systems shall not be
located in an elevator shaft or in an elevator equipment room.

Exception: Floor drains, sumps and sump pumps shall be
permitted at the base of the shaft. provided that they are
indircctly connected to the plumbing system and comply
with Section 103.4.

301.7 Conflicts. In instances where conflicts occur belween
this code and the manufacturer’s installation instructions, the
more restrictive provisions shall apply.

SECTION 302
EXCLUSION OF MATERIALS DETRIMENTAL
TO THE SEWER SYSTEM

302.1 Detrimental or dangervus materials. Ashes, cinders
or rags; flammable. polsonous or explosive liguids or gases;
vil. grease or any other insoluble material capable of obstruct-
ing, damaging or overloading the building drainage or sewer
system, or capable of interfering with the normal operation of
the sewage treatment processes, shall not be deposited. by
any means, into such systems.
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302.2 Industrial wastes. Waste products from manufactur-
ing or industrial operations shall not be introduced into the
public xewer untl 1t has been determined by the code official
or other authority having jurisdiction that the introduction
thereof will not damage the public sewer system or interfere
with the functioning of the sewage treatment plant.

SECTION 303
MATERIALS

303.1 Identification. Each length of pipe and each pipe fit-
ling, trap, fixture. material and device ntilized in a plambing
system shall bear the identification of the manufacturer and
any markings required by the applicable referenced stan-
dards.

303.2 Installation of materials. Al materials used shall be
installed in strici accordance with the standards under which
the materials arc accepted and approved. In the absence of
such installation procedures, the manufacturer’s instructions
shall be followed. Where the requirements of referenced stan-
dards or manufacturer’s instailation instructions do not con-
form to minimuny provisions of this code. the provisions of
this code shall apply.

303.3 Plastic pipe, fittings and components. All plastic
pipe. fittings and components shall be third-party certificd as
conforming to NSI 14,

303.4 Third-party certification. All plumbing products and
materials shall be listed by a third-party certification agency
as complying with the referenced standurds. Products and
materials shall be identified in accordance with Section
303.1.

SECTION 304
RODENTPROOFING

304.1 General. Plumbing systems shall be designed and
installed in accordance with Sections 304.2 through 304.4 to
prevent rodents from entering structures.

304.2 Strainer plates. All strainer plates on drain inlets shall
be designed and installed so that all openings are not grearer
than '/, inch (12,7 mm) in least dimension.

304.3 Meter boxes. Meter boxes shall be constructed in such
a manner that rodents are prevented trom entering a structure
by way of the water service pipes connecting the meter box
and the structure.

304.4 Openings for pipes. In or on structures where open-
ings have been made in walls, floors or ceilings for the pas-
sage of pipes. the annular space between the pipe and the
sides of the opening shall be sealed with caulking materials or
closed with gasketing systems compatible with the piping
matetials and locations.

17



-

GENERAL REGULATIONS

SECTION 303
PROTECTION OF PIPES AND
PLUMBING SYSTEM COMPONENTS

305,1 Corrosion. Pipes passing through concrete or cinder
walls and floors or other corrosive material shall be protected
against external corrosion by a protective sheathing or wrap-
ping or other means that will withstand any reaction [rom the
linte and acid of conerete, cinder or other corrosive material.
Sheathing or wrapping shall allow lor movement including
expansion and contraction of piping. The wall thickness of
the material shall be not less than (.025 inch (0.64 mmj.

305.2 Stress and strain. Piping in a plumbing system shall
be installed so as to prevent strains and stresses that exceed
the structural strength of the pipe. Where necessary, provi-
sions shall be made lo protect piping trom damage resulting
from cxpansion, contraction and structural settlement.

305.3 Pipes through foundation walls. Any pipe that passes
through a foundation wall shall be provided with a relieving
arch, or a pipe sleeve pipe shall be built into the foundation
wall. The sleeve shall be two pipe sizes greater than the pipe
passing through the wall.

305.4 Freezing. Water. soil and waste pipes shall not be
installed outside of a building. tn attics or crawl spaces, con-
cealed in oulside wulls, or in any other place subjected 1o
freezing lemperatures unless adequate provision is made o
protect such pipes from freezing by insulation or heat or both.
Lixterior water supply system piping shall be installed not less
than 6 inches (152 mm) below the frost line and not less than
12 inches (305 num) below grade.

305.4.1 Sewer depth, Building sewers that connect to pri-
vate sewage disposal systems shall be installed not less
than [NUMBER| inches {(mm) below finished grade at the
point of septic tank connection. Building sewers shall be
installed not less than |[NUMBERT inches (mm) below grade,

305.5 Waterproofing of apenings. Joints at the roof and
around vent pipes, shall be made waler-tight by the use of
lead, copper, galvanized steel. aluminum, plastic or other
apprived Nashings or flashing material, Exterior wall open-
ings shall be made water-tight.

305.6 Protection against physical damage. In concealed
locations where piping. other than cast-iron or galvanized
steel. Is instalied through holes or notches in studs, joists, raf-
ters or similar members less than l';‘J inches (38 mm} trom
the nearest edge of the member, the pipe shall be protected by
steel shield plates. Such shicld plates shall have a thickness of
not less than 00575 inch (1.463 mm) (No. 16 gage). Such
plates shall cover the area of the pipe where the member is
notched or bored. and shall extend not less than 2 inches (51
mm} above sole plates and below top plates.

395.7 Protection of componenis of plumbing system. Com-
ponents of a plumbing system installed along alleyways,
driveways. parking garages or other locations exposed to
damage shall be recessed into the wall or otherwise protected
in an approved manner.
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SECTION 306
TRENCHING, EXCAVATICN AND BACKFILL

306.1 Suppert of piping. Buried piping shall be supported
throughout its entire length.

306.2 Trenching and bedding. Where trenches are exca-
vated such that the bottom of the trench forms the bed for the
pipe, solid and continuous load-bearing support shall be pro-
vided between joints. Bell holes, hub holes and coupling
holes shall be provided at points where the pipe is joined.
Such pipe shall not be supported on blocks 1o grade. In
instances where the materials manufacturer’s installation
instructions are more restrictive than those prescribed by the
code. the material shall be installed in accordance with the
more restrictive requirement.

306.2.1 Overexcavation, Where trenches are excavated
below the installalion level of the pipe such that the bot-
tom of the trench docs not form the bed for the pipe. the
trench shall be backfilled to the installation level of the
botten of the pipe with sand or fine gravel placed in layers
not greater than 6 inches (152 mm) in depth and such
backfill shall be compacted after cach placement.

306.2.2 Rock removal. Where rock is encountered in
trenching, the rock shall be removed to not less than 3
inches (76 mm) below the installation level of the bottom
of the pipe. and the trench shall be backfilled to the instal-
lation level of the bottom of the pipe with sand tamped in
place so us to provide uniform Joad-bearing support for the
pipe between joints. The pipe. including the joipis. shall
not rest on rock at any point,

306.2.3 Soft load-bearing materials. If sott materials of
poor load-bearing quality are found at the bottom of the
trench, stabilization shall be achieved by overexcavating
not fess than two pipe diameters and backfilling to the
installation level of the bottom of the pipe with fine gravel,
crushed stone or a conerete foundation. The concrete foun-
dation shall be bedded with sand tamped into place so as
to provide uniform load-bearing support for the pipe
hetween joints.

396.3 Backfilling. Buckfill shall be free from discarded con-
struction material and debris, Loose earth free from rocks,
broken conerele and frozen chunks shall be placed in the
trench in 6-inch (152 mm) layers and tamnped in place uniil
the crown of the pipe is covercd by 12 inches (305 mm) of
tamped earth. The backtill under and beside the pipe shall be
compacted for pipe support. Backfill shall be brought up
evenly on hoth sides of the pipe so that the pipe remains
aligned. In instances where the manufacturer’s instructions
for materials are more restrictive than those prescribed by the
code, the material shall be installed in accordance with the
more gesirictive requirement,

306.4 Tunneling, Where pipe is to be installed by tunneling,
jacking or a combination of both, the pipe shall be protected
from dumage during installation and trem subsequent uneven
loading. Where earth tunnels are used, adequate supporting
structures shall be provided to prevent future settling or cav-
ng.
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SECTION 307
STRUCTURAL SAFETY

307.1 General. In the process of installing or repairing any
part of a plumbing and drainage installation, the finished
tloors, walls, ceilings, tile work or any other part of the build-
ing or premises that must be changed or replaced shall be lett
in a safe structural condition in accordance with the require-
ments of the Infernationad Building Code.

307.2 Cutting, notching or bored holes. A lraming member
shall not he cut, notched or bored in excess of limitations
specified in the fwrernational Building Code.

307.3 Penetrations of floor/ceiling assemblies and fire-
resistance-rated assemblies. Penetraticns of Moorfceiling
assemblies and assemblies required to have a fire-resistance
rating, shall be protected in accordance with the International
Building Code.

[B] 307.4 Alterations to trosses. Truss members and compo-
nents shall not be cut, drilted, nowched, spliced or otherwise
altered in any way without written concurrence and approval
of a registered design professional. Alterations resulting in
the addition of loads to any member (e.g.. HVAC equipment,
water heater) shall not be permitted without verification that
the truss is capable of supporting such additional loading.

307.5 Trench location. Trenches installed parallel to foot-
ings shall not extend below the 45-degree (.79 tad} bearing
plane of the footing or wall.

307.6 Piping materials exposed within plenums. All piping
materials exposed within plenuims shall comply with the pro-
visions of the Tnternational Mechanical Code.

SECTION 308
PIPING SUPPORT

308.1 General. All plumbing piping shall be supperted in
accordance with this section.

308.2 Piping seismic supports. Where carthquake loads arc
applicable in accordance with the building code, plumbing
piping supports shall be designed and installed for the scismic
forces in accordance with the International Building Code.

308.3 Materials. Hangers, anchors and supports shall support
the piping and the contents of the piping. Hangers and strap-
ping material shall be of approved material that will not pro-
maote gakvanic action.

308.4 Structural attachment. Hangers and anchors shall be
attached to the building consiroction in an gpproved manner.

308.5 Interval of support. Pipe shall be supperted in accor-
dance with Table 308.5.

Exception; The interval of support for piping systems
designed to provide For expansion/contraction shalt con-
form (o the engineered design in accordance with Section
105.4.

308.6 Sway bracing. Rigid support sway bracing shall be
provided at changes in direction greater than 45 degrees (0.79
rady for pipe sizes 4 inches (102 mm) and larger.
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TABLE 308.5
HANGER SPACING

I ' T MAXIMUM MAXIMUM
: - HORIZONTAL VERTICAL
: PIPING MATERIAL © SPACING {feet) SPACING (feet)
ABS pipe o 4 o
‘Aluminwn tubing . 10 BT
Baspe 0w
“Cast-iron pipe 5 15
C opper or L;-(-)BE;:E:IHO}" pipe 12 - 1
_éop_pélor copper—alloy tubing, ' S

1Y -inch diameter and G 10

smaller
Eﬁ'—;i‘l_per or cobl')er—al In) tubing

1/ minch diameter and 10 I¥
larger i
Cross-linked polyelh)-'lel.luc; 267 | T
(PEX) pipe {32 inches)
Cross-linked polyethylene/
aluminumyeross-linked | 2.67 4
polyethylene (PTiX-AL- 32 inches)
PEX) pipe
CPVC pipe or mbing, 1 inch . Lo°
and smaller _ -
CPVC pipe or tubing. 1, 4 .
inches and larger '
Steel pipe 12 15
Lead pipe Continuous 4
li()|)’Cthy]cncmlu]r]inunu" . 267
: ‘e -AL-PE : - 4
pgl.\ ethylene (PE-AL-PE) . (32 inches)
pipe
Polyethylene of raised 267 Lo
temperature (PE-RT} pipe {32 inches) ’
Polypropylene (PP} pipe ur 267 o
tubing 1 inch and smaller (32 inches)
Polvpropyiene (PP) pipe or 4 0
tubing, '/, inches and larger )
PVC p':pe. ; 4 o
LA i i . _
:blamless steel drainage ! 0 : 1o
Kystems I

For 8T: 1 inch = 254 mm, | fuot = 304.8 mim.

a. The muximum horizontal spacing ol cust iron pipe hangers shall be
increased to 10 feet where [0-toot lengibs of pipe are installed.

. Midstory gulde for sizes 2 inches and smaller.

308.7 Anchorage. Anchorage shall be provided to restrain
drainage piping from axial movement.

308.7.1 Location. For pipe sizes greater than 4 inches
{102 mm), restraints shall be provided for drain pipes at all
changes in dircction and at ali changes in diameter greater
than twao pipe sizes. Braces, blocks. rodding and other suit-
able methods as specified by the coupling manutacturer
shall be utilized.
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308.8 Expansion joint fittings. Expansion joint fittings shall
be used only whare necessary to provide for expansion and
contraction of the pipes. Expansion joint fittings shall be of
the typical material suitable for use with the type ol piping in
which such fttings are installed.

308.9 Parallel water distribution systems. Piping bundles
for manifold systems shall be supported in accordance with
Table 308.5. Support at changes in direction shall be in accor-
dance with the manufacturer’s instructions. Where hot water
piping is bundled with cold or hot water piping. each hot
water pipe shall be insulated,

SECTION 309
FLOOD HAZARD RESISTANCE

309.1 General. Plumbing systems and equipment in struc-
lurcs erected in flood hazard areas shall be constructed in
accordance with the requirements of this section and the
International Building Code.

[B] 309.2 Flood hazard. For structures located in flood haz-
ard areas, the following systems and equipment shall be
located and instailed us required by Section 1612 of the fhirer-
national Building Code.

Exception: The following systems are permifted 1o be
Tocated below the elevation required by Section 1612 of
the International Building Code for utihties and attendant
equipment provided that the systems are designed and
installed to prevent water from entering 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 Mleoding to up to such elevation.

1. All water service pipes.

2. Pump seals in individual water supply systems
where the pump is located below the design flood
elevarion.

3. Covers on potable water wells shall be sealed,
except where the top of the casing well or pipe
sleeve 15 elevated to not less than 1 foot (305 mm)
above the design flood elevation.

4. All sanitary drainage piping.

L

. All slorm drainage piping.

6. Manhole covers shall be sealed, except where ele-
vaied to or above the desipn flood elevation.

7. All other plumbing fixtures, fauccts, fixture fittings,
piping systems and equipment.

8. Water heaters,

Y. Vents and vent systems.

[B] 309.3 Flood hazard areas subject to high-velocity
wave action. Structures located in flood hazard areas subject
to hgh-velocity wave action shall meet the requirements of
Section 309.2. The plumbing systems, pipes and fixtures shall
not be mounted on or penetrate through walls intended w
break away vnder flood loads.
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SECTION 310
WASHROOM AND TCILET ROOM REQUIREMENTS

310.1 Light and ventilation. Washrooms and toilet reoms
shall be illuminated and ventilated in accordance with the
fnternarional Building Code and Internationul Mechanical
Code.

310.2 Location of fixtures and compartments. The location
of plumbing lixtures and the requirements for compartments
and purtitions shall be in uccordance with Section 405.3.

310.3 Interior finish. Intcrior finish surfaces of toilet rooms
shall comply with the International Building Code.

SECTION 311
TOILET FACILITIES FOR WORKERS

3111 General, Toilet tacilities shall be provided for con-
struction workers and such facilities shall be maintained in a
sanitary condition. Construction worker toilet facilities of the
nonsewer type shall conform o ANST Z4.3.

SECTION 312
TESTS AND INSPECTIONS

312.1 Required tests. The permit holder shall make the
applicable tests prescribed in Sections 312.2 through 312,10
to determine compliance with the provisions of this code, The
permit holder shall give reasonable advance notice to the
code official when the plumhing work is ready for tests, The
equipment. material. power and labor necessary for the
imspection and test shall be furnished by the permit holder
and the permit holder shall be responsible for determining
that the work will withstand the test pressure prescribed in the
following tests. All plumbing system piping shall be tested
with either water or, for piping systems other than plastc, by
air. After the plumbing fixtures have been set and their traps
filled with water. the entire drainage system shall be submit-
ted to final tests. The code official shall require the removal
of any ¢leanouts if necessary to ascertain whether the pres-
sure has reached all parts of the system.

312.1.1 Test gauges. Gauges nsed for testing shall be as
follows:

L. Tests requiring a pressure of 10 pounds per square
inch (psi) (69 kPa) or less shall utilize a lesting
gauge having increments of 0.10 psi (0.69 kPa) or
less.

2. Tests requiring a pressure of greater than 10 psi (69
kPua} but less than or equal to 100 psi (689 kPu) shall
utilize a testing gauge having increments of 1 psi
(6.9 kPa) or less.

3. Tests requiring a pressure of greater than 100 psi
{689 kPa) shall uiilize a testing guuge having incre-
ments of 2 psi (14 kPa) or less,

312.2 Drainage and vent water test. A water test shall be
applied to the drainage system either in its entirety or in sec-
tions. It applied to the entire system, all openings in the pip-
ing shall be tightly closed, except the highest opening, and
the system shall be filled with water to the poimt of overflow.
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If the system is tested in sections, each opening shall be
tightly plugged except the highest openings of the section
under test. and each section shall be filled with water, but no
section shall be tested with less than a 1(-foot (3048 mm)
head of water. In testing successive sections, at least the
upper 10 feet (3048 mn) of the next preceding section shall
he (ested so that no joint or pipe in the building, except the
uppermost 10 feet (3048 nun) ol the systeny., shall have been
submitted to a test of less than a 10-foot (3048 mm) head of
water. This pressure shall be held for not less than 15 min-
utes, The system shall then be righe at all points.

312.3 Drainage and vent air test. Plastic piping shall not be
tested vsing air. An air test shall be made by torcing air into
the system until there is a uniform gauge pressure of 5 psi
{34.5 kPa) or sufficient to balance a 10-inch (254 mm) col-
wmn of mercury, This pressure shall be held tor 4 test period
of not less than 15 minates. Any adjustments to the test pres-
sure required because of changes in ambient temperatures or
the seating of gaskets shall be made prior to the beginning ot
the test period.

312.4 Drainage and vent final test. The final test of the
completed drainage and vent systems shall be visual and in
sufficient detail to determine compliance with the provisions
of this code. Where a smoke test is utilized, it shall be made
by filling all traps with water and then introducing into the
entire system @ pungent. thick smoke produced by one or
more smoke machines. When the smoke appears at stack
opemags on the roof, the stack opemngs shall be closed and a
pressure equivalent to a L-inch water column (248 .8 Pa) shall
be held for & test period of not less than 15 minutes.

312.5 Water supply system test. Upon completion of a sec-
tion of or the entire water supply system. the system. or por-
lion completed., shall be tested and proved tight under a water
pressure not less than the working pressure of the systam; or,
for piping systems other than plastic. by an air test of not less
than 50 psi (344 kPa). This pressure shall be held for not less
than 15 minutes. The water utilized for tests shall be obtained
from & potable source of supply. The required tests shall be
performed in accordance with this section and Section 107,

312.6 Gravity sewer test, Gravity sewer tests shall consist of
plugging the end of the huilding sewer at the point of connec-
tion with the public sevwer, filling the building sewer with
water, testing with not fess than a 10-foot {3048 mm) head of
water and maintaining such pressure for 13 minules.

312.7 Forced sewer test, Forced sewer tests shall consist of
plugzing the end of the building sewer at the point of connec-
tion with the public sewer and applying a pressure ol 5 psi
(34.3 kPa) greater than the pump rating. and matntaining, such
pressure for 15 minutes.

312.8 Storm drainage system test, Storm drain systems
within a building shall be tested by water or air in accordance
with Scetion 3122 or 312.3.

312.9 Shower liner test. Where shower floors and receptors
are made water-tight by the application of materials required
by Section 417.5.2, the completed hiner instatlation shall be
tested. The pipe trom the shower drain shall be plugged water
tight for the west. The tloor and receptor area shail be tilled
with potable water to a depth of not less than 2 inches (51
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mm) measured at the threshold. Where a threshold of at least
2 inches (31 mum) high does not exist, a temporary threshold
shall be constructed 1o retain the test water in the lined floor
or receptor area te a level not less than 2 inches (51 mm) deep
measured at the threshold. The water shall be retained for a
test period of not less than 15 minutes, and there shall not be
evidence of leakage,

312,19 Inspection and testing of backflow prevention
assemblies. Inspection and testing shall comply with Sec-
tions 312.10.1 and 312.10.2.

312.10.1 Inspections. Annual inspections shall be made
of all backflow prevention assemblies and air gaps (o
determine whether they are operable.

312.10.2 Testing. Reduced pressure principle, double
check, pressure vacuum breaker, reduced pressure detector
tire protection. double check detector fire protection, and
spill-resistant vacuum breaker backflow preventer assem-
blics and hose connection backilow preventers shall be
tested at the time of installation, immediately after repairs
or relocation and at least annually. The testing procedure
shall be performed in accordance with one of the follow-
ing standards: ASSE 5013, ASSE 3015, ASSE 5020,
ASSE 5047, ASSE 5048, ASSE 5032, ASSE 3050, CSA
B64.10 or CSA B4 101,

SECTION 313
EQUIPMENT EFFICIENCIES

313.1 General. Equipment efficiencies shall be in accor-
dance with the International Energy Conservation Cade.

SECTION 314
CONDENSATE DISPOSAL

[A] 314.1 Fuel-burning appliances. Liquid combustion by-
praducts of condensing appliances shall be collected and dis-
charged 1o an approved plumbing fixture or disposal area in
accordance with the manutfucturer’s instructions. Condensate
piping shall be of approved corroston-resistant material and
shall not be smaller than the drain connection on the appli-
ance. Such piping shall maintain a horizontal slope in the
direction of discharge of not less than one-eighth unit vertical
in 12 units horizontal {1-percent slope).

[M]314.2 Evaporators and cooling coils. Condensate drain
systems shall be provided for equipment and appliances con-
taining evaporators or cooling coils. Condensate drain sys-
tems shall be designed, constructed  and  installed  in
accordance with Sections 314.2.1 through 314.2.4,

IM] 314.2.1 Condensate disposal. Condensate from all
cooling coils and evaporalors shall be conveyed from the
drain pan outlet 10 an approved place of disposal. Such
piping shall maintain a horizontal slope in the direction of
discharge of not less than one-eighth unit vertical in 12
units horizontal (1-percent slope). Condensate shall not
discharge into a street, alley or other arcas 50 a8 (0 cause a
nuisance,

[M] 3314.2.2 Drain pipe materials and sizes. Componenis
of the condensate disposal system shall be cast iron, galva-
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nized steel, copper, cross-linked polyethylene. polybutyl-
ene, polycthylene, ABS, CPVC or PYC pipe or tubing. All
components shall be selected for the pressure and rempera-
wre rating of the installation. Joints and connections shall
be made in accordance with the applicable provisions of
Chapter 7 relative to the material type. Condensate wasie
and drain line size shall be not less than *.-inch (19 mm)
internal diameter and shall not decrease in size from the
drain pan connection to the place ol condensate disposal.
Where the drain pipes from more than one unit are mani-
tolded together for condensate drainage, the pipe or tubing
shail be sized in accordance with Table 314.2.2.

[M] TABLE 314.2.2
CONDENSATE DRAIN SIZING

MINIMUM CONDENSATE
EQUIPMENT CAPACITY PIPE DIAMETER
Lp w0 20 wns of retrigeration Y, inch
Over 20 wny o 40 us of relrigeration I inch
Over 40 tons to 20 tons of refrigeration L'/, inch
Over 90 toms o 125 wns of refrigeration 1'/,inch
Over 125 tons 1 250 1ons of reltigeration 2 inch

Far 81: 1 ineh = 25 4 mm, 1 on ol capacity = 3 517 KW,

[M] 314.2.3 Auxiliary and secondary drain systems. [n
addition to the requirements of Section 314.2.1, where
damage to any building components could occur as a
result of overflow from the equipment primary condensate
removal systent, one of the following auxiliary protection
methods shall be provided Tor cach cooling coil or fuel-
lired uppliance that produces condensate:

I. An auxiliary drain pan with a separate drain shall be
provided under the ceils on which condensation will
aceur, The auxiliary pan drain shall discharge to a
conspicuous point of disposal to alert occupants in
the event of a stoppage of the primary drain. The pan
shall have a depth of not less than '/, inches (38
mmj}, shall be not less than 3 inches (76 mm) larger
than the vnit or the coil dimensions in width and
length and shall be constructed of corrosion-resistant
malerial. Galvanized sheet metal pans shall have a
thickness of not less than 0.0236-inch (L6010 mm)
(No. 24 gagey galvanized sheet metal. Nonmetallic
pans shall have a thickness of not less than 0.0625
inch (1.6 mm).

2. A separate averflow drain line shall be connecied 1o
the drain pan provided with the equipment. Such
overflow drain shall discharge to a conspicuous
point of disposal w alert occupants in the event of a
stoppage of the primary drain, Fhe overflow drain
line shall connect to the drain pan at a higher level
than the primary drain connection.

3. An auxiliary drain pan without a separate drain line
shall be provided under the coils on which conden-
sate will occur. Such pan shall be equipped with a
water-level detection device conforming to UL 508
that will shut off the equipment served prior to over-
flow of the pun. The auxiliary drain pan shall be
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constructed in accordance with ltem | of this sec-
tion.

4. A water-level detection device conforming to UL
508 shall be provided that will shut off the equip-
ment served in the event that the primary drain i
blocked. The device shall be installed in the poimary
drain line, the overflow drain line, or in the equip-
ment-supplied drain pan, located at a point higher
than the primary drain line connection and below the
overflow rim of such pan.

Exception: Fuel-fired upphiances that automati-
cally shut down operation in the event of a stop-
page in the condensale drainage system.

[M] 314.2.3.1 Waler-level monitoring devices. On
down-flow units and all other ¢oils that do not have a
secondary drain or provisions to install a secondary or
avxiliary drain pan, a water level monitoring device
shall be installed inside the primary drain pan. This
device shall shut off the equipment served in the event
that the primary drain becomes resiricted. Devices
installed in the drain line shall not be peomitied.

IM] 314.2.3.2 Appliance, equipment and insulation
in pans. Where appliances, equipment or insulation arg
subject to water damage when auxiliary drain pans fill
such porttions of the appliances. equipment and insula-
tion shall be installed above the flood level rim of the
pan. Supports located inside ot the pan to support the
appliance or equipment shall be water resistant and
approved.

[M] 314.2.4 Traps. Condensate drains shall be trapped as
required by the equipment or appliance manutacturer.

SECTION 315
PENETRATIONS

315.1 Sealing of annular spaces. The annular space between
the outside of a pipe and the inside of a pipe sleeve or
between the outside of a pipe and an opening i a building
envelope wall, floor, or ceiling assembly penetrated by a pipe
shall be sealed in an approved manner with caulking material,
foam sealant or ¢losed with a gasketing system. The caulking
nalerial, foam scalant or gasketing system shall be designed
for the conditions at the penetration location and shall be
compatible with the pipe, sleeve and building materials in
contact with the sealing materials. Annular spaces created by
pipes penetrating fire-resistance-rated assemblies or mem-
hranes of such assemblies shull be sealed or closed in accor-
dance with Section 713 of the Inrernational Building Code.

SECTION 316
ALTERNATIVE ENGINEERED DESIGN

316.1 Alternative engineered design, The design, documen-
Lation, inspection, testing and approval of an afternarive engi-
neered design plumbing system shall comply with Sections
316.1.1 through 316.1.6.
316.1.1 Design criteria. An alrernarive enginecred design
shall conform to the intent of the provisions of this code

2012 INTERNATIONAL PLUMBING CQDE"

3= 2



Ho 3

and shall provide an equivalent level of quality, strength,
effectiveness, fire resistance, durability and safety. Mate-
rial, equipment or components shall be designed and
instatled in accordance with the manufacturer's instruc-
Lions,

316.1.2 Submittal. The registered design professional
shall indicate on the permit application that the plumbing
system is an alternative engineered design. The permit
and permanent permit records shall indicate that an after-
native engincered design was part of the approved instal-
lation.

316.1.3 Technical data. The registered design profes-
sional shall submit sufficient technical data to substantiate
the proposed «liernative engineered design and to prove
that the performance meets the intent of this code,

316.1.4 Construction documents, The registered design
professional shall submit to the code official two complete
sels of signed and sealed construction documents for the
alternative engineering design shall include floor plans
and a riser diagram of the work. Where appropriate, the
construction documents shall indicate the direction of
Now, all pipe sizes, grade of horizontal piping, loading.
and location of fixtures and appliances.

316.1.5 Design approval. Where the code ofticial deter-
mines that the afternative engineered design conforms 1o
the intent of this code, the plumbing system shall be
approved, It the alternutive engineered design is not
approved, the code official shall notify the registered
design professional in writing, slating the reasons thereot.
316.1.6 Inspectivn and testing. The alternafive engi-

Heered design shall be tested and inspected in accordance
with the requirements of Sections 107 and 312.
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CHAPTER 4
FIXTURES, FAUCETS AND FIXTURE FITTINGS

SECTION 4
GENERAL

401.1 Scope. This chapter shall govern the materials, design
and installation ot plumbing fixtures, fancets and fixture fil-
lings in accordance with the type of oceupancy, and shall pro-
vide for the minimwum number of fixtures for various fypes of
peeupancies.

401.2 Prohibited fixtures and connections. Water closets
having & concealed trap seal or an unventilated space or hav-
ing walls that are not thoroughly washed at cuch discharge in
accordance with ASME A112.19.2/CSA B43.1 shall be pro-
hibited. Any water closat that permits siphonage of the con-
tents of the bowl back into the tank shall be prohibited,
Trough urinals shall be prohibited.

401.3 Water conservation. The maximum watcr [low rates
and (Mush volume for plumbing fixtures and fixture fittings
shall comply with Section 604.4.

SECTION 402
FIXTURE MATERIALS

402.1 Quality of fixtures. Plumbing fixtures shall be con-
structed ol gpproved materials, with smooth, impervious sur-
faces, frec from defects and conceated fouling surfaces, and
shall conform to standards ciled in this code. All poreelain

enameled surfaces on plumbing fixtures shall be acid resis-
tant.

402.2 Materials for specialty fixtures, Materials for spe-
cialty fixtures not otherwise covered in this code shali be of
stainless steel, soapstone, chemical stoneware or plastic, or
shall be lined with lead. copper-base alloy, nickel-copper
alloy, corrosion-resistant steel or other material especially
suited to the application for which the fixture is intended.

402.3 Sheet copper. Sheet copper for general applications
shall conform 10 ASTM B 152 and shall not weigh less than
12 ounces per square toot {3.7 kg/m’).

402.4 Sheel lead. Sheet lead for pans shall not weigh less
than 4 pounds per square foot (19.5 kg/m®) coated with an
asphalt paint or other approved coating,

SECTION 403
MINIMUM PLUMBING FACILITIES

403.1 Minimum number of fixtures. Plumbing fixtures
shall be provided for the type of occupancey and in the ntini-
mum number shown in Table 403.1. Types of occupancies
not shown in Table 403.1 shall be considered individually by
the code officiul, The number of occupants shall be deter-
mined by the Internationed Building Code. Occupancy classi-
fication shall be determined in accordance with the
huternational Building Code.

TABLE 403.1
MINIMUM NUMBER OF REQUIRED PLUMBING FIXTURES®
{$See Sections 403.2 and 403.3)

WATER CLOSETS DRINKING
(URINALS SEE FOUNTAIN®'
SECTION 419.2) LAVATORIES {SEE
BATHTUBS/ | SECTYION
NO. |CLASSIFICATION | OCCUPANCY DESCRIPTION MALE FEMALE MALE | FEMALE | SHOWERS 410.1) OTHER
Thearters and other buildings | service
Al for the performing arts und | 1 per 125 | | per 65 1 per 200 — 1 per 500 ‘sink
motion pictures '
Nightclubs, bars, taverns. o
i . . . - Iservice
dance halls and boildings for | 1 per ) | | per 40 1 per 75 — | per 500 Gink
A3 simitar purposes '
Restaurants, banguet halls N (| service
. ' Lper?s | 1 per73 1 per 200 — I per 500 ]
and food courts P per P e sink
l Assembly Auditoriums without perma-
nent seating, art galleries, ; .
- . . 1 service
exhibition halls, museums, 1per 125 | | per6d 1 per 200 1 per 500 sink
leeture halls, libraries, '
A3 arcades and gymnasiums
Passenger terminals and - - I service
ASENEET (ELIAA ® e 1 per 500 | 1 per 500 | per 730 — 1 per 1.000 w.“'_
rransportation facilities sink
Places of worship and other o | 1 SEPVICE
\wes O Wership ane o Tper150 | Lper75 | 1 per 200 — Jipertgno | VS
religious services. sink

feontined)
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TABLE 403.1 —continued
MINIMUM NUMBER OF REQUIRED PLUMBING FIXTURES®
{See Sections 403.2 and 403.3)

WATER CLOSETS DRINKING
{URINALS SEE SECTION FOUNTAIN®'
419.2} LAVATORIES : (SEE
BATHTUBS/ ' SECTION
NO. [ CLASSIFICATION [QCCUPANCY DESCRIPTION MALE FEMALE | MALE | FEMALE | SHOWERS 410.1) OTHER
Coliseums, arenas. skat-| 1 per 75 {1 per 40
ing rinks. pools and ten- |for the tor the figst
nis courts for indoor first 1,500 | 1,520 and
At sporting events and and | per || per 60 Tper| 1per | ner 1000 | service
activities 120 for the |for the 200) 150 per O] sink
remainder |remainder
exceeding |exceading
1 1,500 1,520
, . Assembly - -
icont.) Stadiums, amusement (L per 75 || per 40
parks, bleachers and for the for the First |
grandstands for outdoor [first 1.500 | 1,320and |
ALS :sporting events and and 1 per per60for | Iper | 1per | per 1.000 1 service
> factivities 120 for the |the remain-| 200 | 150 per 1LOOB v
remainder | der exceed-
excecding ing 1,520
1.500
Buildings for the trans-
action of business, pro- )
. LT - . | per 4 :
tessional services. other | 1 per 25 for the first 50 f_ﬁ L;rt 8((}} 1}:{_}“? :
_ . services involving mer- | and 1 per 50 for the oA L _ { service
2 Business B L . . per 80 for the 1 per 104
chandise, office build- | remainder excesding : cinks
. . - remainder ’
ings, banks, light 50 .
R . exceeding 80
indusirial amd similar =
uses
3 Fducational E Fducarional facilities I per SO 1 per 50 . | per 100 1 se{r\-'lce
sink
Structures 1 which
. occupants are enguged . .
Factory and . . D s see Sec-
4 ac “_)_. e F-1and -2 tin work  fabricating, I per 100 t per 100 (_v.ce e | per 400 | service
industrial , tion 41 1) sink
assembly or processing ’
of products or matertals
i1 Residential care ! per 10 I per 10 1 per 8 ! per 100 | SC‘-]‘\"ICC
sk
Hospitals,  ambulutory 1 service
nursing  home  care | per room® b per room® I per 15 1 per 100 | sink per
recipient Hoor
1-2 Employees, other than
. . 1 per 25 1 per 35 — : ; —
residential care” P pet Eper 100
Visitors, other than resi- L
C | per 75 1 per 100 — \
3 Institutional dential care ? P } per 300
e . e
Prisons [ percell 1 per cell 1perls I per 100 ] Ne_l‘“'c
sink |
13 Reformiories,  deten- )
- tion centers, angd corree- 1per I3 | per L3 I per 15 I per 100 I selrwce
tional centers” stk
Employees” 1 per 25 1 per 335 — 1 per 100 _
Adult day care and ¢hi! ervic
1-4 I Y and child Iper I3 Iperld ] 1 per 100} I service
day care sink
feontinued)
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TABLE 403.1 —continued
MINIMUM NUMBER OF REQUIRED PLUMBING FIXTURES®
{See Sections 403.2 and 403.3)

WATER CLOSETS DRINKING
(URINALS SEE : FOUNTAIN® '
CLASSIFICATIO SECTION 419.2) LAVATORIES BATHTUBS/ | (SEE SECTION
NO. N OCCUPANCY DESCRIPTION MALE |FEMALE MALE FEMALE SHOWERS 410.1) OTHER
Relail stores,
service stations, .
. - _ | serviee
6 Mercantile M shops, salesrooms, | per 500 I per 750 — I per 1000 ke
markets and shop- o
ping centers
Hotets, motels, : .
. ) . . . .1 per sleep- 1 service
R-1 boarding houses | persleepingumt | | per sleeping unit . | . — .
LT ing unit sink,
{transicni) =
Donnttories, frater-
mities, sororities | service
- . LY it
R-2  |and boarding i per 10 1 per 10 | per 8 I per 100 g.!'"k"
houses (not tran- ’
sient)
i | kitchen
| sink per
i dwelling
uoit: 1 aute-
| per matic
R-2 Anartment house | per dwellime amt | mer dwelling unit dwelling —_— )
p p 5 { = e clothes
unit
washer con-
nection per
- o 20 dwelling
] Residential units
Congregate living e
- o . l servive
R-3 factlities with 16 or I per 10 1 per 10 I per § I per 100 sink
tewer persons '
| kitchen
sink per
dwelling
i | per unit; | auto-
{One- and two-fam- . . . . N matic
R-3 " dwclling: | per dwelling unit] | per dwelling unit dwcumg — cIu‘}lh;s
- : unit
washer con-
nection per
dwelling
unit
Congregate living .
o . . | service
R-4 facilities with 16 or 1 per 10 I per 10 1 per § | per 100 sink
fewer persoiy
Structures for the
slorage of goods.
. S-t warehonses, stora- See 1 service
8 Storage o 1 per 100 1 per 100 L | per 1000 .
= 5-2 house and freight P pe Sectiond 1 1 P sink
deputs. Low and
Muoderate Hazard.

a. The hxtures shown are based o ong fisture being the minimum required for the pumber of persons indicated or any traction at the number of persons
indicated. The number of occupants shall be derermined by the Durernational Building Code.
b. Tuilet lavilities tor empioyees shall be separme [rom factlities [or inmales or care recipients.
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TABLE 403.1 —continued
MINIMUM NUMBER OF REQUIRED PLUMBING FIXTURES®
(See Sections 403.2 and 403.3}

. A single-occupant totlel roem with one water closet and one Livatory serving not more than two adjacent patient sleeping units shath be pernitted where such

roan 15 provided with direct access from each patient sleeping unit and with provisions for privacy.

Dirinking fountains are not required for an occupant load of 15 or lewcer,

403,1.1 Fixture caleulations. To determine the cccupant
lead of each sex, the total occupant load shall be divided in
halt. To determine the required number of fixtures, the lix-
ture ratio or ratios for each fixture type shall be applied to
the occupant load of each sex in accordance with Table
403.1. Fractional numbers resulting from applying the fix-
ture ratios of Table 403.1 shalt be rounded up o Lhe next
whole number. For calculations involving multiple oeei-
peencies., such lractonul numbers for each occupancy shall
tirst be summed and then rounded up to the next whole
number.

Exception: The total occupant Toad shall not he
required to be divided in half where approved statistical
data indicates u distribution of the sexes of other than
50 percent of each sex.
403.1.2 Family or assisted-use toilet and bath fixtures.
Fixtures located within family or assisted-use toitet and
bathing rooms required by Section 1109.2.1 of the fnrer-
natiohal Building Code are permitted to be included in the
number of required figtures for either the male or female
occupants in asserbly and mercantile occupancies.

403.2 Separate facilities. Where plumbing fixtures are
required, separate tacilities shall be provided for each sex.

Exceptions:

. Separate fucilitics shall not be required for dwelling
units and sleeping units.

3

Separate facilities shail not be required in structures
or tenant spaces with a roral occupant load. includ-
ing both employees and customers, of 13 or fewer.
3. Separate facilities shall not be required in mercan-
tile secupancies in which the maximum occupant
load is 100 or fewer.

403.2.1 Family or assisted-use toilet facilities serving as
separate facilities. Where a boilding or tenant space
reguires a separate wilet facility for each sex and each toi-
let facility is reqguired 1o have only one water closet, two
family/assisted-use toilet facilities shall be permyided to
serve as the required separate facilities. Family or assisted-
use toilet fucilities shall not be required to be 1dentitied for
exclusive use by either sex as required by Section 403 .4.

403.3 Required public toilet facilities. Customers, patrons
and visitors shall be provided with public toilet facilities in
structures and tenant spaces intended tor public utilization.
The number of plumbing tixtures located within the required
toilet facilities shall be provided in accordance with Section
403 for all wsers. Employees shall be provided with (oilet

28

. The ocoupant load Tur seasonal outdoor scating and entertainment ureas shall be included when determmning the mniman mnmber of facilities wequired,
. The mminimum aamber of required drinking fountains shall comply with Table 4031 and Chupter 11 ol the faternationed Building Code.

. For business and mercantile cceupancies with an oceupans load of 15 or fewer, service sinks shall got be required.

facilities in all occupancies. Employee tonlet facilities shall be
either separate or combined emplayee and puhiie toilet facili-
ties.

Exception: Public toilet facilities shall not be required in
open or enciosed parking garages. Toilet facihities shall
not be required in parking garages where there are no
parking auendants.

403.3.1 Access. The route to the pubfic wilet facilites
required by Section 403.3 shall not pass through kitchens,
storage rooms or closets. Aceess to the required facilities
shall be [rom within the building wr from the exterior of
the building. All routes shall comply with the accessibility
requirements of the fhiternational Building Code. The pub-
lic shall have access to the required toilet facilities at all
times that the building 1s occupied.

[B] 403.3.2 Toilet room location. Toilet rooms shalt not
open directly into a room used or the preparation of [ood
fFor zervice to the public.

403.3.3 Location of toilet facilities in occupancies other
than malls. In occupancies other than covered and open
mall buildings. the required pubilic and employee toilet
facilities shall be located not more than one story abave or
below the space required to be provided with toilet facili-
ties, and the path of travel to such facibitics shall not
exceed a distance of 500 teet (152 m).

Exception: The location and maximum travel distances
to required employee facilities in factory and industrial
accupancies are permitted to exceed that required hy
this scction, provided that the Tocation and maxiumum
travel distance arc approved.
403.3.4 Location of toilet facilitics in malls. In covered
and open mall buildings. the required pubfic and emplovee
toilet facitities shall be located not more than one story
above or below the space required to be providad with toi-
let facilities, and the path of travel o such facilities shall
nol exceed a distance of 300 feet (91 440 mm). In mull
buildings, the required lacilities shall be based on total
square footage within a covered mall building er within
the perimeter line of an open mall building, and facilities
shall be installed in each individual stere or in a central
wilet area located in accordance with this section. The
maximum travel distance 1o central toilel facilities in mall
buildings shall be measured from the main entrance of any
store or tenant space. In mall buildings, where employees’
toilet factlities are not provided in the individual store, the
maximum travel distance shall be measured from the
employees’ work area of the store or tenant space.
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403.3.5 Pay facilities. Where pay facilities are installed,
such facilities shall be in excess of the reguired minimum
facilities. Required facilities shall be free of charge.

403.3.6 Door locking, Where a (oilet room is provided
for the nse of multiple occupants. the egress door for the
room shall not be lockable from the inside of the room,
This section does not apply to family or assisted-use toilet
raoms,

4034 Signage. Required public facilities shall be designated
by a legible sign for cach sex. Signg shall be readily visible
and lecated near the entrance Lo each toilet Cacility. Signs for
accessible totlet facilities shat) comply with Section T110 of
the fnternational Building Code.

403.4.1 Directional signage. Directional signage indicat-
ing the route to the piblic facilines shall be posted in
accordance with Section 3107 of the Tnfernational Build-
ing Code. Such signage shall be located in a corridor or
aisle, at the entrance to the facilities for customers and vis-
itors.

403.5 Drinking fountain location. Drinking (ountains shall
nut be required to be located in individual tenant spaces pro-
vided that public drinking fountans ave located within a
travel distance of 500 teet {152 mm) of the most remote loca-
tion in the tenant space and ot more than one story above or
below the tenant space. Where the tenant space is in a cov-
ered or open mall, such distance shall not exceed 300 feet (91
440 mm). Drinking lountaing shall be Tocated on an accessi-
ble route.

SECTION 404
ACCESSIBLE PLUMBING FACILITIES

404.1 Where required. Accessible plumbing facilities and
fixtures shall be provided in accordance with the Interna-
tional Buitding Code.

SECTION 405
INSTALLATION QF FIXTURES

4051 Water supply protection. The supply lines and fit-
tings for every plumbing fixture shall be installed so as to
prevent backflow,

#)5.2 Access for cleaning. Plumbing fixtures shall be
instalied so as w aflord casy access for cleaning both the fix-
ture and the area around the fixture,

405.3 Setting, Fixtures shall be set level and in proper align-
ment with reference to adjacent walls,

405.3.1 Water closets, urinals, lavatories and hidets. A
water closet. urinal, lavatory or bidet shall not be set closer
than 15 inches (381 mm) from its center (0 any side wall,
partition, vamity or other obstruction. or closer than 30
inches (762 mm) center to center between adjacent fix-
tures. There shall be not less than a 21-nch (333 mm)
clearance in front of the water closet, urinal, lavatory or
bidet 1o any wall, fixture or door. Water closet compart-
ments shall be not less than 30 inches (762 mm) in width
and not less than 60 inches (1324 mm) in depth tor floor-
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mounted water closels and not less than 30 inches (762
mm) in width and 56 inches (1422 mm) in depth for wail-
hung water closets.

405.3.2 Public lavatories. In employvee and public toilel
rooms. the required lavatory shall be located in the same
room as the required water closet.

405.3.3 Location of fixtures and piping. Piping, fixtures
or equipment shall not be localed in such o manner as ©
interfere with the normal operation of windows, doors or
other means of egress openings,

405.3.4 Water closet compartment. Fach water closet
utilized by the public or employees shall occupy a separale
compartment with walls or partitions and a door enclosing
the fixtures to ensure privacy.

Exceptions:

. Waler closet compartments shail not be required
in a single-occupant toilet room with a lockable
door.

2. Toilet rooms located in child day care facilities
and containing two or more waler closcts shall he
permiited to have one water closet without an
enclosing compariment.

3. 'This provision is not applicable to toilet areas
located within Group I-3 housing areas.

405.3.5 Urinal partitions, Each urinal utilized by the pub-
fic or employees shall occupy a separate area with walls or
partitions to provide privacy, The walls or partitions shall
begin at a height not greater than 12 inches (303 mm} rom
and extend not less than 60 inches (1524 mm) above the
finished floor surface. The wulls or partitions shall cxtend
from the wall surface at each side of the urinal not less
than I8 inches {457 mm) or to & point not less than 6
inches (152 mm) beyond the outermost front lip of the uri-
nal measured from the finished backwall surface, which-
ever is greater.

Exceptions:

1. Urinal partitions shall not be required in a single
occupant or lamily/assisted-use toilet room with
a lockable door.

2, Toilet rooms located in child day care facilitics
and containing two or more urinals shall be per-
mitted 10 have one uninal without partitions,

405.4 Floor and wall drainage connections., Connections
between the drain and oor outlet plumbing fixtures shall be
made with a fToor flange or a waste connector and scaling
gasket. The waste connector and sealing gasket joint shail
comply with the joint tightness test of ASME Al112.4.3 and
shall be installed in accordance with the manufacturer’s
instructions. The flange shall be attached to the drain and
anchored to the structure. Connections between the drain and
wall-hung water closets shall be made with an approved
extension nipple or hom adaptor, The water closel shall be
bolted to the hanger with corrosion-resistant bolis or screws.
Joints shall be sealed with an approved elastomeric gasket,
flange-to-fixture  connection  complying  with  ASME
AT12.4.3 or un approved selling compound.
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405.4.1 Floor Aanges. Floor flanges for water closets or
similar fixtures shall not be less than 0.125 inch {3.2 mm)
thick for brass, .25 inch (6.4 mm) thick for plastic, and
(.25 inch (6.4 mm) thick and not less than a Z-inch {51
mm} caulking depth for cast-iron or galvanized malleable
iron.

Floor flanges of hard lead shall weigh not less than |
pound. ¢ ounces (0.7 kg) and shall be composed of lead
alloy with not less than 7.75-percent antimony by weight.
Closet screws and bolts shall be of brass. Flanges shall be
secured to the building structure with corrosion-resistant
serews o bolts.

405.4.2 Securing tloor outlet fixtures. Floor outlet fix-
tures shall be secured 10 the tloor or tloor flanges by
screws or belts of corrosion-resistant malerial.

405.4.3 Securing wall-hung water closet howls. Wall-
hung water closet bowls shall be supperted by a concealed
metal carrier that is attached to the building structural
members so that strain is not transmitted to the closet con-
nector or any other part of the plumbing system. The car-
rier shall conform 1o ASME AlI126.IM or ASME
All2e.2,

405.5 Water-tight joints. Joints formed where tixtures come
in contact with walls or tfloors shall be sealed.

405.6 Plumbing in mental health centers. in meotal health
centers, pipes or traps shall not be exposed, and fixtures shall
be bolted threugh walls.

405.7 Design of overflows. Where any fixturc is provided
with an overtlow, the waste shall be designed and installed so
that standing water in the fixture will not rise in the overtflow
when the siopper is closed, and no water will remain in the
overflow when the lixturs is empty.

405.7.1 Connection of overflows. The overflow from any
fixture shail discharge into the drainage system on the inlet
or [1xtare sule of the trap.

Exception: The overflow from a flush tank serving a
water closet or urinal shalt discharge into the fixture
served.

405.8 Slip joint connections. Ship joints shall be made with
an approved elastomeric gasket and shall only be installed on
the trap outlet, trap inlet and within the trap seal. Fixtures
with concealed slip-joint connections shall be provided with
an aceess panel or utility space not less than 12 inches (305
mm} in its smallest dimension or other approved arrangement
s0 as to provide wecess o the slip joint connections for
inspection and repair.

403.9 Design and installation of piumbing fixtures, Inte-
gral fixture fitting mounting surfaces on manufactured
plumbing fixtures or plumbing fixtures constructed on site,
shall meet the design requirements of ASME A112.19.2/CSA
B45.1 or ASME A112.19.3/CSA B45.4,

SECTION 406
AUTOMATIC CLOTHES WASHERS

406,1 Water connection, The water supply o an antomatic
clothes washer shall be protected against backflow by an air
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gap installed integrally within the machine or with the instal-
lation of a backflow preventer in accordance with Section
608.

406.2 Waste connection. The waste from an automatic
clothes washer shall discharge through an air break into a
standpipe in accordance with Section 802.4 or into a laundry
sink. The trap and fixture drain for an automatic clothes
washer standpipe shall be not less than 2 inches (51 mm} in
diameter. The fixture drain for the standpipe serving an auto-
matic clothes washer shall connect to a 3-inch (76 mm) or
lareer diameter fixture hranch or stack. Automatic clothes
washers that discharge by gravity shall be permitted to drain
to a waste receplor or an approved trench drain.

SECTION 407
BATHTUBS

407.1 Approval. Bathtubs shall conform to ANST Z124.1.2,
ASME AT1219.1/CSA B45.2, ASME All2.192/CSA
B45.1. ASME AT12.19.3/CSA B45.4 or CSA B453.5.

407.2 Rathtub waste outlets and overflows. Bathtubs shall
be equipped with a waste outlet and an overflow outlet. The
outlets shall be connected to waste tubing or piping not less
than 1'7, inches (38 mm) in dizmeter. The waste outlet shall
be cquipped with a water-tight stopper.

407.3 Glazing. Windows and doors within a bathwub enclo-
sure shall conform to the safety glazing requirements of the
International Building Code.

407.4 Bathtub enclosure. Doors within a bathtub cnclosure
shall conform to ASME A112.19.15.

SECTION 408
BIDETS

408.1 Approval. Bidets shall conform w ASME A112.19.2/
CSA B45.1.

408.2 Water connection, The water supply to a bidet shall be
protected against backflow by an air gap or backflow pre-
venter in accordance wilh Section 008.13.1, 608.13.2,
60%.13,3, 608.13.5, 608.13.6 or 605.13.8.

408.3 Bidet water temperature. The discharge water tem-
perature from a bidet fitting shall be limited to a maximum
temperature of 110°F (43°C) by a water temperature limiting
device conforming to ASSE 1070 or CSA BI123.3.

SECTION 409
DISHWASHING MACHINES

409.1 Approval. Commercizl dishwashing machines shall
conform to ASSE 1004 and NSF 3.

409.2 Water connection. The water supply to a dishwashing
machine shall be protected against backflow by an air gap or
backflow preventer in accordance with Scction 608.

409.3 Waste connection. The waste connection of a dish-
wushing machine shall comply with Section 802.1.6 or
802.1.7. as applicable.
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SECTION 410
DRINKING FOUNTAINS

410.1 Approval. Drinking fountains shall conform to ASME
AlIZ 19 I/CSA B45.2 or ASME A112.19.2/CSA B45.1 and
water coolers shall conform to AR! 1010. Drinking fountains
and water coolers shall conform to NSF 61, Sectien 9.

[B] 410.2 Minimum number. Where drinking fountains are
required, not fewer than two drinking fountains shall be pro-
vided. One drinking tfountain shall comply with the require-
ments for people who vse a wheelchair and one drinking
fountain shall comply with the requirements tor standing per-
SONS.

Exception: A single drinking [ountain that complies with
the requirements for people who use a wheelchair and
standing persons shall be permitted to be substituted for
two separate drinking fountains.

4190.3 Substitution. Where restaurants provide drinking
water in a container free of charge. drinking fountains shall
not be required in those restaurants. In other occupancies,
where drinking fountains are required, water coolers or bot-
tted water dispensers shall be permitted to be substituted for
not more than 30 percent of the required number of drinking
fountains,

419.4 Prohibited location, Drinking fountains, water conlers
and bottle water dispensers shall not be installed in public
restrooms,

SECTION 411
EMERGENCY SHOWERS AND EYEWASH
STATIONS

4E1.1 Approval. Emergency showers and eyewash stations
shall conform to [ISEA Z338.1.

411.2 Waste connection. Waste connections shall not be
required for cmergency showers and eyewash stations.

SECTION 412
FLOCR AND TRENCH DRAINS

412.1 Approval, Floor drains shall conform to ASME
Al12.3.1, ASME A112.6.3 or CSA B79. Trench drains shall
comply with ASME A112.6.3.

412.2 Floor drains, I'loor drains shall have removable strain-

ers. The tloor drain shall be constructed so that the drain is

capable of being cleaned. Access shall be provided to the

drain inlet. Ready access shall be provided to Moor drains.
Exception: l'loor drains serving refrigeraied display cases
shall be provided with access,

412.3 Size of floor drains, Floor drains shall have a drain

outlet not less than 2 inches (51 mm) in diameter.

412.4 Public laondries and central washing facilities. In
public coin-operated laundries and in the central washing
facilities of multiple-family dwellings, the rooms containing
automatic clothes washers shall be provided with floor drains
located to readily drain the entire tloor area. Such drains shall
have a outlel of not less than 3 inches (76 mm} in diameter.
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SECTION 413
FOOD WASTE GRINDER UNITS

413.1 Approval. Domestic food waste grinders shall con-
form to ASSE 1008. Food waste grinders shall nol increase
the drainage fixture unit load on the sanitary drainage system.

413.2 Domestic food waste grinder waste outlets. Domestic
food waste grinders shall be connected to a drain of not less
than l'f? inches (38 mm) in diameter.

413.3 Commercial food waste grinder waste outlets. Com-
mercial food waste grinders shall be connected to a drain not
less than 1'/, inches (38 mm} in diameter. Commercial food
waste grinders shall be connected and trapped separalely
from any other fixtures or sink compariments.

413.4 Water supply required. All food waste grinders shall
be provided with a supply of cold water. The water supply
shall be protected against backflow by un air gap or backflow
preventer in accordance with Section 608,

SECTION 414
GARBAGE CAN WASHERS

414.1 Water connection. The water supply to a garbage can
washer shall be protected against backflow by an air gap or a
backflow preventer in accordance with Section 608.13.1,
608.13.2.608.13.3, 608.13.5, 608.13.6 or 608.13 8,

414.2 Waste conncction. Garbage can washers shall be
trapped separately. The receptucle receiving the wasle from
the washer shall have a removable basket or strainer to pre-
vent the discharge of large particles into the drainage system.

SECTION 415
LAUNDRY TRAYS

4151 Approval. Laundry trays shall conform to ANSI
Z124.6, ASME A112.19.1/CSA B452, ASME Al112,19.%/
CSA B45.1, ASME AI12.19.3/CSA B43.4.

415.2 Waste outlet. Each comparmment of a laundry tray
shall be provided with a waste outlet not less than 1'7, inches
{38 mm) in diameter and a strainer or crossbac to restrict the
clear opening of the wastc outlet.

SECTION 416
LAVATORIES

416.1 Approval. Lavatories shall conform to ANSI Z124.3,
ASME  A112.19.1/CSA B45.2, ASME A112.189.2/CSA
B45.1, or ASME A112.19.3/CSA B45.4. Group wash-up
equipment shall conform (o the requirements of Section 402.
Every 20 inches (308 mm) of rim space shall be considered as
one lavatory.

416.2 Cultured marble lavatories. Cultured marble vamty
tops with an integral lavatory shall conform to ANSI Z2124.3
or CSA B45.5,

416.3 Lavatory waste outlets. Lavatories shall huve waste
outlets not less than 1/, inches (32 mm) in diameter. A
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strainer, pop-up stopper, crosshar or other device shail be
provided to restrict the clear opening of the waste outler,

416.4 Moveable lavatory systems, Moveable lavatory sys-
tents shall comply with ASME A112.19 12,

416.5 Tempered water for public hand-washing [acilities.
Tempered water shall be delivered from lavatories and group
wash fixtures located in public toilet facilities provided for
customiers, patrons and visitors. Tempered weler shall be
delivered through an approved water-temperature limiting
device that conforms to ASSE (070 or CSA B125.3.

SECTION 417
SHOWERS

417.1 Approval, Prefabricated showers and shower compart-
ments shall conform to ANSI Z124.1.2, ASME A112.19.2/
CS5A B45.1 or CSA B43.5. Shower valves for individual
showers shall conform to the requirements of Section 424.3.

417.2 Water supply riser. Water supply risers from the
shuwer valve o the shower head ouilet, whether exposed or
cancealed, shall be attached to the siructure. The attachment
te the structure shall be made by the use of support devices
designed for use with the specific piping material or by fit-
tings anchored with screws.

417.3 Shower waste outlet. Waste outlets serving showers
shall be not less than 1/, inches (38 mm) in diameter and, for
other than waste outlets in bathwbs, shall have removable
strainers not less than 3 inches (76 mm) in diameter with
strainer openings not less than '/, inch (6.4 mm) in least
dimension. Where each shower spuce is not provided with an
mdividual waste outlet, the waste outlet shall be located and
the floor pitched so that waste from one shower does not flow
over the floor area serving another shower. Waste outlets
shall be fastened to the waste pipe in an approved manner.

417.4 Shower compartments. Shower compartments shul
be not less than 900 square inches (0.58 m?) in interior cross-
sectional arca. Shower compartments shall be not less than 30
inches (762 mm) in least dimension as measured from the fin-
ished interior dimension of the compartment, exclusive of
fixture valves. showerheads, soap dishes, and safety grah bars
or rails. Except as required in Scction 404, the minimum
required area and dimension shall be measured from the fin-
ished interior dimension at a height equal 1o the top of the
threshold and at a point tangent to its centerline and shall be
continued to a height not less than 70 inches (1778 mm)
above the shower drain outlet.

Exceplion: Shower compartments having not less (han 25
inches (035 mm) in minimum dimension measured from
the finished interior dimension of the compartment, pro-
vided that the shower compartment has not less (han of
1,300 square inches {.838 m") of cross-sectional area.

417.4.1 Wall area. The wall urea above built-in tubs with
installed shower heads and in shower compartments shall
he constructed of smoeeth, noncorrosive and nonabsorbent
walerprool materials to a height not less than 6 feet (1829
mm) above the room floor Tevel, and not less than 70
inches (1778 mm) where measured from the compartment
floor at the drain. Such walls shall form a water-tight joint
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with each other and with either the tub, receptor or shower
tloor.

417.4.2 Access. The shower compartment access and
egress opening shall have a clear and unubstructed Fin-
ished width of not less than 22 inches {539 mm). Shower
compartments required to be desiened in contformance to
accessibilily provisions shall comply with Section 4041,

417.5 Shower floors or receptors. Floor surfaces shall be
constructed of impervious, noncorrosive. nonabsorbent and
waterproof materials.

417.5.1 Support. Floors or receptors under shower com-
partments shall be laid on, and supported by, a smooth and
structurally sound base.

417.5.2 Shower lining. Floors under shower compart-
ments, except where prefabricated receptors have been
provided, shall be lined and made water tght utilizing
material complying with Scctions 417.5.2.1 through
417.5.2.6. Such liners shall turn up on all sides not less
than 2 inches (531 mm) above the finished threshold level,
Liners shall be recessed and fastened to an appreved back-
g so as not to occupy the space required for wall cover-
ing. and shall not be natied or perforated at any paint less
than 1 inch (25 mm) above the finished threshold. Liners
shall be pitched cne-fourth unit vertical in 172 units hori-
zontal (2-percent slope) and shall be sloped toward the fix-
Lure drains and be securely lastened to the waste outlet at
the secpage enfrance, making a water-tight joint between
the liner and the outlet. The completed liner shall be tested
in accordance with Section 312.9,

Exceptions:

1. Floor surfaces under shower heads provided for
rinsing lawd directly on the ground are not
required to compiy with this section.

[

Where a sheet-applied. load-bearing, bonded,
waterproof membrane is installed as the shower
lining, the membrane shall not be required to be
recessed.

417.5.2.1 PYC sheets. Plasticized polyviny] chloride
(PVC) sheets shall meet the requirements of ASTM D
4551. Sheets shall be joined by solvent welding, in accor-
dance with the manufacturer’s installation instroetions.

417.5.2.2 Chlorinated polyethylene (CPE) sheels.
Nonplasticized chlorinated polvethylene shect shall
meet the requirements of ASTM D 4068. The liner
shall be joined in accordance with the manufactorer’s
instaflation instructions.

417.5.2.3 Sheet lead. Sheet lead shall weigh nor less
than 4 pounds per square foot (19.5 kg/m®) and shall be
coaled with an asphalt paint or other upproved coating.
The lead sheet shall be insulated from conducting sub-
stances other than the connecting drain by [5-pound
(6.80 kg) asphalt felt or an equivalent. Sheet lead shall
be joined by buming.

417.5.2.4 Sheet copper. Sheet copper shall conform to
ASTM B 152 and shall weigh not less than 12 ounces
per square foot (3.7 kg/m?). The copper sheet shall be
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insulated from conducting substances other than the
connecting drain by 15-pound (6.80 ke) asphalt felt or
an cquivalent. Sheet copper shall be joined by brazing
or soldering.

417.5.2.5 Sheet-applied, load-bearing, bonded,
waterproof membranes. Sheet-applied, load-bearing,
bonded, waterproof membranes shall meet require-
ments of ANST A118.10 and shall be applied in accor-
dunce with the manulacturer’s installation instructions.
417.5.2.6 Liquid-type, trowel-applied, load-bearing,
honded waterproof materials. Liquid-type, trowel-
applied, load-bearing, bonded waterproof materials
shall meet the requirements of ANSI A118.10 and shall
be applied in accordance with the manufacturer’s
instructions,

417.6 Glazing. Windows and doors within a shower enclo-

sure shall conform (o the safety glazing requirements of he

International Building Code.

SECTION 418
SINKS

418.1 Approval. Sinks shall conform to ANSI Z124.6,
ASME  AI12.19.1/CSA B452. ASME A112.19.2/CSA
B45.1 or ASME A112.19.3/CSA B45.4.

418.2 Sink waste outlets. Sinks shall ba provided with waste
outlets having a diameter not less than 1/, inches (38 mm). A
strainer or crossbar shall be provided to restrict the clear
opening of the waste outlel.

418.3 Moveable sink systems. Moveable sink systems shall
comply with ASME A112.19.12.

SECTION 419
URINALS

419.1 Approval. Urinals shall conform to ANSI Z124.9,
ASME ATI2.19.2/CSA B45.1. ASME A112.19.19 or CSA
B45.5. Urinals shall conform to the waler consumption
requirements of Section 604.4. Water-supplied unnals shall
conform to the hydraulic performance requirements of
ASME A112.19.2/CS5A B45.1 or CSA B45.5.

419.2 Substitution for water closets. In each bathroom or
toilet room, urinals shall not be substituted for more than 67
percent of the required water closets in assembly and educa-
tional eccapancies. Urinals shall not be substituted for more
than 50 pereent of the required water closets in alt other ocou-
puncies.

[B] 419.3 Surrounding material. Wall and tloor space to a
point 2 feet (610 mm) in front of a vrinal lip and 4 feet (1219
rmin) ahove the (oor and at least 2 feet (610 mm) to each side
of the urinal shail be walerprooted with a smooth, readily
cleanable, nonabsorbent material.
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SECTION 420
WATER CLOSETS

420.1 Approval. Water closets shall conform o the water
consumption reguiremenlts of Section 604.4 and shall con-
form to ANSI Z124.4, ASME A112.19.2/CSA B45.1, ASME
AT12.19.3/C5A B454 or C5A B45.5. Water closets shall
confornt to the hydraulic performance requirements of
ASME A112.19.2/CSA B45.1. Water closet tanks shall con-
form to ANSI Z124.4, ASME Al12.19.2/C5A B45 1, ASME
AT12.193/CSA B434 or CSA B45.5. Electro-hydraulic
water closets shull comply with ASME A112.19.2/CSA
B45.1.

420.2 Water closets for public or employee toilet facilities,
Water closet bowls for public or employee toilet facilities
shall be of the elongated type.

420.3 Water closet seats. Water closets shall be equipped
with seats of smooth, nonabsorbent material. All seats of
water closcts provided lor public or employee (oilet facilities
shall be of the hinged open-front type. Integral water closet
seats shall be of the same material as the fixture. Water closet
seats shall be sized for the water closet bow! type.

4204 Water closet connections. A 4-inch by 3-inch (102
mm by 76 mm) closet bend shall be acceptable. Where a 3-
inch (76 mm) bend is utilized on water closets, a 4-inch by 3-
inch (102 mm by 76 mm} flange shall be installed to receive
the lixture horn.

SECTION 421
WHIRLPOOL BATHTUBS

421.1 Approval. Whirlpool bathtubs shall comply with
ASME A112.19.7/CSA B45.10.

421.2 Installation. Whirlpool bathtubs shall be installed and
ested in accordance with the muanufacturer’s installation
instructions. The pump shail be tocated above the weir of the
fixture trap.

421.3 Drain, The pump drain and circulation piping shall be
sloped to drain the water in the volute and the circulation pip-
ing when the whirlpool bathtub is empty.

421.4 Suction fittings. Suction fittings for whirlpool bath-
tbs shall comply with ASME A112.19.7/CS8A B45.10.

421.5 Access to pomp. Access shall be provided to circula-
tion pumps in accordance with the fixture or pump manufac-
twer’s installation instroctions. Where the manufacturer’s
instructions do not specify the location and minimum size of
ficld-fabricated access openings, an opening not less than 12-
inches by 12-inches (305 num by 305 mm) shall be installed
to provide access to the circulation pump. Where pumps are
located more than 2 feet (609 mm) from the accesy opening,
an opening not less than 18-inches by 8-inches (457 mn by
457 mm) shatl be installed. A door or panel shall be permitted
to close the opening. In all cases, the access opening shall be
unobstructed and of the size necessary to permit the removal
and replacement of the circulation pump.
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421.6 Whirlpesl enclosure. Doors within a whirlpool enclo-
sure shall contform to ASME AT12.12.15.

SECTION 422
HEALTH CARE FIXTURES AND EQUIPMENT

422.1 Scope. This section shull govern those aspects of health
care plumbing systems that differ from plumbing systems in
other structures. Health care plumbing systems shall conform
to the requirements of this section in addition to the other
requitements of this code. The provisions of this section shall
apply to the special devices and equipment installed and
maintained in the following occupancies: nursing homes,
homes for the aged, orphanages, infirmaries, first aid stations,
psychialric Tucilities, clinics, professional offices of dentists
and doctors, mortuaries, educational facilities, surgery, den-
tistry, research and testing laboratories, establishments manu-
facturing pharmaceutical drugs and medicines, and other
structures with similar apparatus and equipment classified as
plumbing.

422.2 Approval. All special plumbing fixtures, equipment,
devices and apparatus shall be of an approved type.

422.3 Protection. All devices, appurtenances, appliances and
apparatus intended to serve some special function, such as
sterilization, distitlation. processing, cooling, or storage of ice
or toads, and that connect to either the water supply or drain-
age system, shall be provided with protection against back-
flow, flooding, fouling. contamination of the water supply
system and stoppage ol the drain.

4224 Materials. Fixtures designed for therapy, special
cleansing or disposal of waste materials. combinations of
such purposes, or any other special purpose, shall be ol
simooth, impervious, corrosion-resistant materials and, where
subjected to temperatures in excess of [80°F (82°C), shall be
capable of withstanding, without damage, higher fempera-
fures.

422.5 Access. Access shall be provided to concealed piping in
conneclion with special fixtres where such piping contains
steam (raps, valves, relief valves. check valves, vacuum
breakers or other similar items thal require periodic inspec-
tion. servicing, maintenance or repair. Access shall be pro-
vided o concealed pping that requires periodic inspection,
maintenance or repair.

422.6 Clinical sink. A clinical sink shall have an integral trap
in which the upper portion of a visible trap seal provides a
water surtace. The fixtore shall be designed so as to permit
complete removal ol the contents by siphonic or blowout
action and to reseal the trap. A flushing rim shall provide
water to cleanse the interior surfuce. The fixiure shall have
the flushing and cleansing characteristics of a water closet.
422.7 Prohibited usage of clinical sinks and service sinks.
A clinical sink serving a soiled wtility room shall not be con-
siclered as a substitute for, or be utilized as, a service sink. A
service sink shall not be utilized for the disposal of urine,
fecal matter or other human waste,

422.8 Tee prohibited in soiled utility room, Machines for
manufacturing ice, or any device for the handling or storage
of ice, shall not be located in a soiled utility room.
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422.9 Sterilizer equipment requirements. The approval and
installation of all sterilizers shall conform to the requirements
of the fnternational Mechanical Code.

422.9.1 Sterilizer piping. Access lur the purposcs ol
inspection and maintenance shall be provided to all steril-
izer piping and devices necessary for the operation of ster-
tlizers,

422.9.2 Steam supply. Steam supplies to sterilizers,
including those connected by pipes from overhead mains
or branches, shall be drained to prevent any moisture from
reaching the sterilizer. The condensate drainage from the
steam supply shall be discharged by gravity.

422.9.3 Steam condensate return. Steam condensate
returns from sterilizers shall be a gravity return system.

422.9.4 Condensers, Pressure sterilizers shall be equipped
with @ means of condensing and cooling the exhaust steam
vapors, Nonpressure sterilizers shall be equipped with a
device that will automatically control the vapor, contining
the vapors within the vessel.

422.10 Special clevations. Control valves, vacuum outlets
and devices protrading from a wall of an operating, emer-
gency, recovery, examining or delivery roem, or in a corridor
or other location where patients are transported on a wheeled
stretcher, shall be located at an elevation that prevents bump-
ing the patient or stretcher against the device.

SECTION 423
SPECIALTY PLUMBING FIXTURES

423.1 Water connections. Baptisteries, ornamental and lily
pools, aquariums. omamental fountain basins., swimming
pools, and similar constructions, where provided with water
supplies, shall be protected against backMow in accordance
with Section 608,

423.2 Approval. Specialties requiring water and waste con-
nections shall be submitted for approval.

SECTION 424
FAUCETS AND OTHER FIXTURE FITTINGS

424.1 Approval. Faucets and fixture fittings shall conform to
ASME ATL2A8.1/CSA B125. 1. Fancets and fixture fittings
that supply drinking water for human ingestion shall conform
to the requirements of NSF 61, Section 9. Flexible water con-
nectors exposed to continuous pressure shall conform to the
requirements of Section 605.6.

424.1.1 Faucets and supply fittings, Faucets and supply
fittings shafl conform to the water consumption reguire-
ments of Section 604.4.

424.1.2 Waste fittings. Waste fittings shall conform to
ASME A112.18.2/CSA B125.2, ASTM F 409 or to one of
the standards listed in Tables 702.1 and 702.4 for above-
ground drainage and vent pipe and fittings,

424.2 1land showers. Hand-held showers shall conform to
ASME Al12.18.1/CSA B125.1. Hand-held showers shall
provide backtlow protection in accordance with ASME
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ATIZ18.1/ CSA B125.1 or shall be protected against back-
flow by a device complying with ASME A112.18.3.

424.3 Individual shower valves. Individual shower and tub-
shower combination valves shall be balanced-pressure, ther-
mostatic  or  combination  balanced-pressure/thermostatic
valves that conform to the requirements of ASSE 1016 or
ASME A112.18.1/CSA B125.1 and shall be installed at the
point of use. Shower and tub-shower combination valves
required by this section shall be equipped with a means (o
limit the maximum setting ol the valve to 120°1F (49°C),
which shall be field adjusted in accerdance with the manufac-
twrer's instructions. In-line thermostatic valves shall not be
utilized for compliance with this section.

424.4 Multiple (gang) showers. Multiple (gang) showers
supplied with a single-tempered water supply pipe shall have
the water supply for such showers controlled by an approved
automatic temperature control mixing valve that conforms to
ASSE 1069 or CSA B123.3, or each shower head shall be
individually controlled by a balanced-pressure, thermostatic
or combination balanced-pressure/thermostatic valve  that
conforms to ASSEL1016 or ASME A112.18.1/CSA BI125.1
and is installed at the point of use. Such valves shall be
equipped with a means to limit the maximum setting of the
valve to [20°F (48°C), which shall be field adjusted in accor-
dance with the manofacturers’ instructions.

424.5 Bathtub and whirlpool bathtub valves. The hof
water supplied to bathtubs and whirlpool bathtubs shall be
limited to a maxinum temperature of 120°F (49°C) by a
waler-temperature limiting device that conforms to ASSE
1070 or CSA B125.3, cxeept where such protection is other-
wise provided by a combination tub/shower valve in accor-
dance with Section 424 3,

424.6 Hose-connected outlets. Faucets and fixture fittings
with hose connected outtets shall conform to ASME
ATIZ2183 or ASME A112 I8 1/CSA Bi25.1.

424.7 Temperature-actuated, flow reduction valves for
individual fixtore fittings, Temperature-actvated, [ow
reduction devices, where installed Tor individual fixture fit-
tings, shall conlorm to ASSE 1062, Such valves shall not be
used alone as a substitute for the balanced pressure, thermo-
static or combination shower wvalves required in Section
4243

424.8 Transfer valves. Deck-mounted bath/shower transfer
valves containing an integral atmospheric vacoum breaker
shall conform to the requirements of ASME A112,18.7.

424.9 Water closet personal hygiene devices. Personal
hygiene devices integral to water closets or water closet seats
shall conform to the requirements of ASME A112.4.2.

SECTION 425
FLUSHING DEVICES FOR
WATER CLOSETS AND URINALS

425.1 Flushing devices required. Each water closet, urinal,
clinical sink and any plumbing fixture that depends on trap
siphonage to discharge the fixture contents to the drainage
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system shall be provided with a flushometer valve, flushome-
ter tank or a flush tank designed and installed 10 supply water
in quantity and rate of Mow to flush the contents of the fix-
ture, cleanse the fixture and refill the fixture trap.

425.1.1 Separate for cach fixture. A flushing device
shall not serve more than one fixture.

425.2 Flushometer valves and tanks. Flushometer valves
and tanks shall comply with ASSE 1037 or CSA BI125.3.
Vacuum breakers on flushometer valves shall conform o the
performance requirements of ASSE 1001 or CSA Bed 1.1,
Aceess shall be provided to vacuum breakers. Flushometer
valves shall be of the water conservation type and shall not be
used where the water pressure is lower than the minimum
required for normal operation. When operated, the valve shall
automatically complete the cycle of operation, opening fully
and closing positively under the water supply pressure. Each
flushometer valve shall be provided with a means tor regulat-
ing the flow through the valve. The trap seal to the fixture
shall be automatically refilled after each flushing cycle,

425.3 Flush tanks. Flush tanks equipped for manual tlushing
shall he controfled by a device designed to refill the tank after
each discharge und to shut off completely the water flow to
the tank when the tank is fitled to operational capacity. The
trap seal to the fixtuee shall be automatically refilled after
each flushing. The water supply to flush tanks equipped for
automatic flushing shall be controlled with a timing device or
sensor control devices,

425.3.1 Fill valves. Al} flush tanks shall be equipped with
an antisiphon fill valve contorming to ASSE 1002 or CSA
B125.3. The fill valve backNow preventer shall be located
not less than | inch (25 mn1) above the full opening of the
overflow pipe.

425.3.2 Overflows in flush tanks. Flush tanks shail be
provided with overflows discharging to the water closet or
urinal connected thereto and shall be sized to prevent
flooding the tank at the maximuni rate at which the tunks
are supplied with water according to the manufacturer's
design conditions. The opening of the overtlow pipe shall
be located above the flood level rim of the water closet or
urinal or above a secondary overflow in the flush tank,

425,3.3 Sheet copper. Sheet copper utilized for flush tank
linings shall conform (o ASTM B 152 and shall not weigh
less than 10 ounces per square foot (103 kg/m?).

425.3.4 Access required. All parts in a flush tank shall be
accessible for repair and replacement.

425.4 Flush pipes and fittings. Flush pipes and fittings shall
be of nonferrous material and shall conform to ASME
Al12.19.5/CS5A B45.15.

SECTION 426
MANUAL FOOD AND BEVERAGE
DISPENSING EQUIPMENT
426.1 Approval, Manval food and beverage dispensing
equipment shall conform to the requirements of NSF 18.

35



FIXTURES, FAUCETS AND FIXTURE FITTINGS

SECTION 427
FLOOR SINKS

427.1 Approval. Sanitary floor sinks shall contorm to the
requirements of ASME Al12.6.7.
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CHAPTER 5
WATER HEATERS

SECTION 501
GENERAL

301.1 Scope. The provisions of this chapter shall govern the
materials. design and installation ol water heaters and the
related safety devices und appurtenances.

5001.2 Water heater as space heater, Where a contbination
potuble water heating and space heating system requires
water for space heating at temperatures higher than 140°F
(60°C). a master thermostatic mixing valve complying with
ASSE 1017 shall be provided to limit the water supplied to
the potable Aot water distribution system o a lemperature of
140°F {60°C} or less. The potability of the water shall be
maintained (hroughout the system.

501.3 Drain valves. Drain valves for emptying shall be
installed at the bottom of cach tank-type water heater and hor
water storage ank. Drain valves shall conform to ASSE
1005,

501.4 Location. Water heaters and storage tanks shall be
locaied and connected so as to provide access for observa-
tion, maintenance, servicing and replacement.

5015 Water heater labeling. All water heaters shall he
third-party certitied.

501.6 Water temperature control in piping from tankless
heaters. The temperature of water from tankless waler heat-
ers shall be not greater than 140°F (60°C) where intended for
domestic uses. ‘Fhis provision shall not supersede the require-

ment for protective shower valves in accordance with Section
424.3.

501.7 Pressure marking of storage tanks, Storage tanks and
water heaters installed [or domestic hot water shall have the
maximum allowable working pressure clearly and indelibly
stamped in the metal or marked on a plate welded thereto or
otherwise permanently attached. Such markings shall be in an
accessible position outside of the tank so as to make inspec-
tion or reinspection readily possible,

301.8 Temperature controls. Hot water supply systems
shall be equipped with automatic tfemperature controls capa-
ble of adjustments from the lowest o the highest acceptable
temperature settings [or the intended temperature operating
range.

SECTION 502
INSTALLATION

502.1 General, Water heaters shall be installed in accordance
with the manufacturer’'s installation instructions. Qil-fired
water heaters shall conform to the requirements of this code
and the International Mechanicat Code. Electric water heat-
ers shall conform to the requirements of this code and provi-
sions of NFPA 70. Gas-fired water heaters shall conform to
the requirements of the fnrernational Fuel Gas Code.
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£02.1.1 Elevation and protection. Elevation of water
heater ignition sources and mechanical damage protection
requirements for water heaters shall be in accordance with
the Imternational Mechanical Code and the International
Fuel Gas Code.

502.2 Rooms used as a plenum, Water heaters using solid,
liquid or gas fuel shall not be installed in a room containing
air-handling machinery where such room is used as a plenum.

502.3 Water heaters installed in attics. Attics containing a
water heater shall be provided with an opening and unob-
structed passageway large enough to allow removal of the
water heater. The passageway shall be not less than 30 inches
{762 mm) in height and 22 inches (359 mm) in width and not
miore than 20 feet (6096 mm) in length when measured along
the centerline of the passageway from the opening o the
water heater. The passageway shall have continuous solid
flooring nol less than 24 inches (610 mm) in width, A level
service space not less than 30 inches (762 mm) in length and
30 inches (762 mm) in width shall be present at the {ront or
service side of the water heater. The clear aecess opening
dimensions shall be not less than 20 inches by 30 inches (508
mm by 762 mm) where such dimensions are large enough to
allow removal of the water heater.

502.4 Seismic supports. Where carthguake [oads are appli-
cable in accordance with the farernational Building Code,
water heater supporis shall be designed and installed for the
seismic forces in accordance with the Tmternational Building
Cole.

502.5 Clearances for maintenance and replacement.
Appliances shall be provided with access for inspection, ser-
vice. repair and replacement without disabling the function of
a fire-resistance-rated assembly or removing permanent con-
struction, other appliances or any other piping or ducts nof
connected to the appliance being inspected. serviced. repaired
or replaced. A level working space not less than 30 inches in
length and 30 inches in width (762 mm by 762 mmj shall be
provided in front of the control side to service an appliance.

SECTION 503
CONNECTIONS

503.1 Cold water line valve, The cold water branch line
from the main water supply line to cach hot waier slorage
tank or water heater shall be provided with a valve, located
near the cquipment and serving only the hot water slorage
tank or water heater. ‘The valve shall not interfere or cause a
disruption of the cold water supply to the remainder of the
cold water system. The valve shall be provided with access
on the same floor level as the water heater served.

503.2 Water circulation. The method of connecting a ¢ircu-
lating water heater to the tank shall provide proper circulation
of water through the water heater. The pipe or tubes required
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for the installation of appliances that will draw from the water
heater or storage tank shall comply with the provisions of this
code for matertal and insraflation,

SECTION 504
SAFETY DEVICES

504.1 Antisiphon devices. An approved means, such as a
cold water “dip” tube with a hote at the top or a vacuum relief
valve installed in the cold water supply linc above the top of
the heater or tank. shall be provided to prevent siphoning of
any storage waler heater or tank.

504.2 Vacuum relief valve. Bottom fed water heaters and
botton: fed tanks connected (0 water heaters shall have a vac-
uumn relief valve installed. The vacuum relief valve shail
comply with ANSTZ21.22.

504.3 Shutdown. A means for disconnecting an electric hot
witer supply system from its energy supply shali be provided
in accordance with NFPA 70. A separate valve shall be pro-
vided to shut off the energy fuel supply to all other types of
hot water supply systems.

504.4 Reliel valve. Storage water heaters operating abave
atmospheric pressure shall be provided with an approved,
self-closing (levered) pressure reliel valve and temperature
relief vaive or combination thereol. The relief valve shall
conform to ANSI1 Z21.22. The reliel valve shall not be used
as a means of controlling thermal expansion,

504.4.1 Installation. Such valves shall be installed in the
shell of the water heater tank. Temperature relief valves
shall be so located in the tank as to be actuated by the
water in the top 6 inches {152 mm} of the 1ank served. For
installations with separute storage tanks, the approved,
self-closing (levered) pressure relief valve and tempera-
ture relief valve or combination thereof conforming to
ANSI Z21.22 valves shall be installed on both the storage
water heater und storage tank. There shall not be a check
valve or shutoft valve between a relief valve and the heater
of tank served.
504.5 Relief valve approval. Temperature and pressure
relief valves. or combinations thereof, and encrgy cutoff
devices shall bear the label of an approved agency and shall
have a temperature setting of not more than 210°F (99°C) and
a pressure setling not exceeding the tank or water heater man-
ufacturer’s rated working pressure or 150 psi (1035 kPa),
whichever is less. The relieving capacity of each pressure
relief valve and each temperarure relief valve shall equal or
exceed the heat input to the water heater or storage tank.

S04.6 Requirements for discharge piping. The discharge
piping serving a pressure relief valve, temperature relicf
valve or combination thereof shall:
1. Not be directly connected to the drainage system.
2. Discharge through an air gap located in the same
room as the water heater.
3. Not be smaller than the diameter of the outlet of (he
valve served and shall discharge full size to the air
gap.
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4 Serve a single relief device and shall not connect to
piping serving any other relief device or equipment,

3. Discharge to the floor. to the pan serving the water
heater or storage tank, to a waste receptor or to the
outdoors,

6. Discharge in a manner that does not cause personal
injury or structural damage.

7. Discharge to a termination point that is readily
observable by the building occupants.

8. Not be trapped.
9. Be installed so as to flow by gravity,

0. Not terminate more than 6 inches {152 mm) above the
floor or waste receptor.

1. Not have a threaded connection al the end of such pip-
ing.

12, Not have valves or tee fittings.

13. Be constructed of those materials listed in Section
605.4 or materials tested, rated and approved tor such
use in accordance with ASME A112.4.1.

504.7 Required pan. Where a storage tank-type water heater
or a hot water storage tank is installed in a location where
water leakage from the tank will cause damage, the tank shall
be installed in a galvanized steel pan having a material thick-
ness of not less than 0.0236 inch (0.60{0mm) (No. 24 gage),
or other pans approved for such use.

504.7.1 Pan size and drain, The pan shall be not less than
'/, inches (38 mm) in depth and shall be of sufficient size
and shape te receive all dripping or condensate from the
tank or water heater. The pan shall be drained by an indi-
recl waste pipe huving a diameter of not less than 7, inch
(19 mm). Piping for satety pan drains shall be of those
materials listed in Table 603 4.

504,7.2 Pan drain termination, The pan drain shall
extend full-size and terminate over a suitably located indi-
rect waste receptor or floor drain or extend to the exterior
of the building and terminate not less than 6 inches (152
mm} and not more thun 24 inches (610 mm) above the
adjacent ground surface.

SECTION 505
INSULATION

[E] 505.1 Unfired vessel insulation. Unfired hot water stor-
age tanks shall be insulated to R-12.5 (h = fi* « °F)/Btu (R-2.2
m®* K/W),
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CHAPTER 6
WATER SUPPLY AND DISTRIBUTION

SECTION 601
GENERAL

601.1 Scope. This chapter shall govern the materials, design
and installation of water supply systems, both hot and cold,
for utilization in connection with human occupancy and habi-
tation and shall govern the installation of individual water
supply systems.

601.2 Solar energy utilization. Solar energy systems used
for heating potable water or using an independent medium for
heating potable water shall comply with the applicable
requirements of this code. The use of solar energy shall not
COI"II]')I‘O]"I"I'iSE the requirements; for cross connection or p['(}tCC—
tion of the potable water supply system required by this code.

601.3 Existing piping used for grounding, Existing metallic
wiater service piping used for electrical grounding shall not be
replaced with nonmetallic pipe or tubing until other approved
means of grounding is provided.

601.4 Tests, The potable water distribution system shall be
tested in accordance with Section 312.5.

SECTION 602
WATER REQUIRED

602.1 General. Structures equipped with plumbing fixtures
and utilized for human occupancy or habitation shall be pro-
vided with a potable supply of water in the amounts and at the
pressures specified in this chapter.

602.2 Potable water required. Only potable water shall be
supplied to plumbing fixtures that provide water for drinking,
bathing or culinary purposes, or for the processing of food,
miedical or pharmaceutical products. Unless otherwise pro-
vided in this code. potable water shall be supplied to all
plumbing fixtures,

602.3 Individual water supply. Where a potable public
water supply is not available, individual sources of potable
water supply shall be ntilized.

602.3.1 Sources, Dependent on geological and soil condi-
tions and the amount of rainfall, individual water supplies
are of the following types: drilled well, driven well. dug
well, bored well, spring, stream ot cistern. Surface bodies
ot water and land cisterns shall not be sources of individ-
ual water supply unless properly treated by approved
means to prevent contamination.

602.3.2 Minimum guantity, The combined capacity of
the source and storage in an individual water supply sys-
tem shall supply the fixtures with water at rates and pres-
sures as required by this chapter.

602.3.3 Water quality. Water from an individual water
supply shall be approved as potable by the authority hav-
ing jurisdiction prior to connection to the plumbing sys-
tem.

2012 INTERNATIONAL PLUMBING CODE®

602.3.4 Disinfection of system. After construction or
nigjor repair, the individual water supply system shall be
purged of deleterious matter and disinfected in accordance
with Section 610.

602.3.5 Pumps. Pumps shall be rated (or the trunsport of
potable water. Pumps in an individual water supply system
shall be constructed and instilled so ax to prevent contam-
ination from entering a potable water supply through the
pump vnits, Pumps shall be sealed to the well casing or
covered with a water-tight seal. Pumps shall be designed
to maintais a prime and installed such that ready access is
provided to the pump parts of the entice assembly for
TUPAIrs.
602.3.5.1 Pump enclosure. The pump room or enclo-
sure around # well pump shall be drained and protected
from freezing by heating ot other approved means.
Where pumps are installed in basements. such pumps
shall be mounted on a block or shelf not less than 18
inches (457 mm) above the basement [oor. Well pits
shall be prohibited.

SECTION 603
WATER SERVICE

603.1 Size of water scrvice pipe. The water service pipe
shall be sized to supply waler to the structure in the quantities
and at the pressures required in this code. The water service
pipe shall be not less than ¥, inch (19.1 mm) in diameter.

603.2 Separation of water service and building sewer.
Water service pipe and the building sewer shall be separated
by not less than 5 feet (1524 mm) of undisturbed or com-
pacted eurth.

Exceptions:

[. The required separation distance shall not apply
where the bottom of the water service pipe within 3
feet {1524 mm) of the sewer is not less than 12
inches (303 mm) above the top of the highest poiat
of the sewer and the pipe materials conforn to Table
702.3.

2. Water service pipe is permitted to be located in the
same trench with a building sewer, provided such
sewer 1 constructed of materials listed n Table
702.2.

3. The required separation distance shall not apply
where a water service pipe crosses a sewer pipe, pro-
vided the water service pipe is sleeved Lo a point not
less than 5 feet (1524 mm) horizontally from the
sewer pipe centerline on both sides of such crossing
with pipe materials listed in Table 605.3. 702.2 or
7023,

603.2.1 Water service near sources of pollution. Potable
waler service pipes shall not be located in, vader or above
cesspools, septic tanks, septic tank drainage tields or seep-
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WATER SUPPLY AND DISTRIBUTION

age pits (see Section 605, 1 Tor soil and groundwater condi-
Lions).

SECTION 604
DESIGN OF BUILDING WATER DISTRIBUTION
SYSTEM

004.1 General. The design of the water distribution system
shall conform to accepred engineering practice. Methods uti-
lized to determine pipe sizes shall be approved.

604.2 Svstem interconnection. At the points of interconnec-
lion between the hot and cold water supply piping systems
and the individual fixtures, appliances or devices, provisions
shall be made 1o prevent flow between such piping systems.

604.3 Water distribution system design criteria. The water
distribution system shall be designed, and pipe sizes shall be
selected such that under conditions of peak demand, the
capacities at the fixture supply pipe outlets shall not be less
than shown in Table 6043, The minimum flow rate and flow
pressure provided fo fixtures and appliances not listed n
Table 604.3 shall be in accordance with the manufactorer’s
instailation instructions.

TABLE 604.3

WATER DISTRIBUTION SYSTEM DESIGN CRITERIA REQUIRED
CAPACITY AT FIXTURE SUPPLY PIPE OUTLETS

FLOW FLOW
FIXTURE SUPPLY RATE? PRESSLURE
OUTLET SERVING {gpm} (psi)
Bathtub., balanced-pressure, thermo-
static or combination balanced-pres- 4 A
surc/thermo-static mixing valve
Bidet, thermostatic mixing valve 2 20
Combination fixture 4 8
Dishwasher, residential 275 8
Drinking tountain 075 8
Laundry tray 4 8
Lavatory 2 8
Shower 3 8
Shower, balanced-pressure,  thermo-
static or cambination balanced-pras- 3 20
surefthermo-static mixing valve
Sillcock, hose bibh 5 ]
Sink, residential 25
Sink. service 3
Urinal, valye 12 23
Water closet. blow out, flushometer -
25 45

valve
Water closet, flushomneter tank 1.6 20
Water ¢loset, siphonic. flushometer -

P 25 35
valve
Water closet, tank, close coupled 20
Water closet, tank, one piece 6 S

For S1: | pound per square inch = 6,895 kPa,
| gallun povaunuie = 3785 Lim.
a. For additional requirements for flow rates amd quantities, see Section
604.4.
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604.4 Maximum [ow and water consumption. The maxi-
mum water consumption flow rates and quantities for all
plumbing fixtures and fixture fittings shall be in accordance
with Table 604 4,

Exceptions:

1. Blowout design water closets having a water con-
sumption not greater than 3'/, gallons {13 L) per
flushing cycle.

2. Vegelable sprays.

3. Clinical sinks having a water conswmption not
greater than 4/, zallons (17 L) per flushing eycle.

4. Service sinks.
5. Emergency showers.

TABLE 604.4
MAXIMUM FLOW RATES AND CONSUMPTION FOR
PLUMBING FIXTURES AND FIXTURE FITTINGS

PLUMBING FIXTURE
OR FIXTURE FITTING

Lavatory. private

MAXIMUM FLOW RATE
OR QUANTITY"

. -,-’.,jig.pm 60 psi' S

Lavatory, public {metering) 1.25 gallon per metering cycle

Lavatory, public

. 3 epim at 60 psi
{other than metering) 0.3 gpm at 60 psi

:Shower head* 2.5 gpim at 80 psi

Sink faucel 2.2 gpm al 60 psi

‘Urinal 1.0 gallon per Nushing cycle

‘Water closel 1.6 gallons per flushing eycle

For 8T: | gallon = 3785 L, | zatlon per minute = 3,785 Lim,

I pound per square inch = 6,895 kPa
a. A hand-held shower sprav is a shower head.
b. Consumption telerances shall be detcrmined from referenced standards.
604.5 Size of fixture supply. The minimum size of a fixture
supply pipe shall be as shown in Table 004.5, The {ixture
supply pipe shall terminate not more than 30 inches {762
mm) from the point of connection to the fixture. A reduced-
size flexible waier connector installed between the supply
pipe and the fixture shall be of an approved type. The supply
pipe shall extend to the floor or wall adjacent to the fixture.
The minimum size of individual distribution lines utilized in
gridded or parallel water distribution systems shall be as
shown in Table 604.5.

604.6 Variable street pressures. Where street water main
pressures fluctuate, the building water disuibution system
shall be desigred for the minimum pressure available.

604.7 Tnadequate water pressure. Wherever water pressure
from the street main or other snurce of supply s insufficient
e provide flow pressures at lixture outlets as required under
Table 604.3, a water pressure booster system canforming to
Section 606.5 shall be installed on the building water supply
system.

604.8 Water pressure reducing valve or regulator, Where
water pressure within a building exceeds 80 psi (352 kPa)
static. an approved water-pressure reducing valve conform-
ing to ASSE 1003 or CSA B356 with suainer shall be
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TABLE 604.5
MINIMUM SIZES OF FIXTURE WATER SUPPLY PIPES

WATER SUPPLY AND DISTRIBUTION

604.10 Gridded and parallel water distribution system
manifolds. Hot water and cold water manifolds installed with

MINIMUI PIPE SIZE gridded or parallel connected individual distribution lines to
FEXTURE {inch) " . " . )
— — ] each fixture or fixture fitting shall be designed in accordance
Buthtubs® (607 x 327 und smuller) ! with Sections 604, 10.1 through 604.10.3.
. o {arer - " 1 . .
Bathtubs! tlarger than 60" x 327) ! 604.10.1 Manifold sizing. Hot water and cold water man-
Bidet 1, ifolds shall be sized in accordance with Table 604.10.1.
Combination sink and tray N The total gallons per minute is the demand of alt outlets
, - - supplied.
Dishwasher. domestic? ", !
hivasher. don e JI TABLE 604.10.1
Drinking fountain A : MANIFOLD SIZING
Hose bibbs & MAXIMUM DEMAND {gpm)
Kitchen sink” I
Laord 2 or 3 como 7 NOMINAL SIZE
aundry, 1. 2 or 3 compartments : INTERNAL DIAMETER Velocity at 4 feet Velocily at 8 feet
Lavulory B} /. (inches) per second per secaond
~ 1 - 5
Shower. single head" i, g < 2
.y - — — . ST S f\;; 6 11
Sinks, Mushing rim /) e
Sinks, service A I 10 U
Urinat, flush tank ' 1, 15 31
Urinal, flushometer valve 5, 17, 22 44
Wall hydrant o ', For 8T 1inch = 254 mm, | galton per minute — 3785 Lim,
Water closet, tlush tank 3,1’5 ; 1 foot per second = 0.305 mifs,
Water eloset, flushometer valve I 604,102 Valves, Individual fixture shuotoff  valves
Water closet, flushometer tank i, installed at the mantfold shall be identified as to the fixture
: : being supplied.
Water closet. one piece’ 't ) .
e 604.10.3 Access. Access shall be providaed to manitolds

For §I: 1inch = 254 mm. | ool = 304.8 mn,
1 pound per syuare inch = 6.893 kP
- Where the develaped length of the distribution line is 00 feet or less, and
the available pressure it the meter is 35 psi or greater, the roindmun size of
an individual distribution line supplied from 2 nantfold and installed as
part ol a parallel water distribution system shall be one nominal tbe size
smaller than the sizes indicated.

I

installed 1o reduce the pressure in the building water distribu-
tion piping 10 not greater than 80 psi (552 kPa) static.

Exception: Service lines o sill cocks and outside hydrants,
and main supply risers where pressure from the mains is
reduced to 80 psi (352 kPa) or less at individual fixtures,

604.8.1 Valve design. The pressure-reducing valve shall
be designed to remain open to permit uninterrupted water
flow in case of valve failure,

604.8.2 Repair and removal. Water-pressure reducing
valves, regulators and strainers shall be so constructed and
installed as to permii repair or removal of parts without
breaking a pipeline or removing the valve and strainer
from the pipeline.

604.9 Water hammer. The flow velocity of the water distri-
bution system shall be controlled to reduce the possihility of
water hammer. A water-hammer arrestor shall be installed
where quick-closing valves are utilized, Water-hammer arres-
tors shall be installed in accordance with the manufacturer’s
mstructions. Water-hammer arrestors shall conform to ASSE
1010
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with integral factory- or field-installed valves.

604.11 Individual pressure halancing in-line valves for
individual fixture fittings. Where individual pressure bal-
ancing m-line valves for individual fixture fittings are
installed, such valves shall comply with ASSE 1066, Such
valves shall be installed in an accessible location and shall
not be utilized alone as a substitute for the balanced pressure,
thermostatic or combination shower valves reqguired in Sec-
tion 424.3,

SECTION 605
MATERIALS, JOINTS AND CONNECTIONS

605.1 Soil and ground water. The installation of a water ser-
vice or water distribution pipe shalt be prohibited in soil and
ground water contaminated with solvents, fuels, organic com-
poundsy or other detrimental materials causing permeation,
corrosion, degradation or structural failure of the piping
material. Where detrimental conditions are suspected, a
chemical analysis of the scil and ground water conditions
shall be required to ascertain the acceptability of the water
service or water distribution piping material for the specilic
installation. Where detrimental conditions exist, approved
alternative materials or routing shall be required.

605.2 Lead content of water supply pipe and fittings. Pipe
and pipe fittings, including valves and faucets, utilized in the
water supply system shall have a maximum of 8-percent lead
content.
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605.3 Water scrvice pipe. Waler service pipe shall conform
to NSF 61 and shall conform to one of the standards histed in
Table 605.3. Water scrvice pipe or tubing, installed under-
ground and ourside of the structure, shall have a working
pressure rating of not less than 160 psi {1100 kPa) at 73.4°F
(23°C). Where the water pressure exceeds 160 psi (1100 kPa),
piping material shall have a working pressure rating not less
than the highest svailuble pressure. Water service piping
materials not third-party certified for water distribution shall
terminate at or before the [ull open valve located at the
entrance 1o the structure. All ductile iron water service piping
shall be cement mortar lined in accordance with AWWA
C104.

605.3.1 Dual check-valve-type backflow preventer.
Dual check-valve backtflow preventers installed on the
water supply system shall comply with ASSE 1024 or
CSA B6d 6.

605.4 Water distribution pipe. Waler distribution pipe shall
conform to NSF &1 and shall conform to one of the standards
listed in Table 603.4, Hot water distribution pipe and tubing
shall have a pressure rating of not less than 100 psi (690 kPa)
at 180°F (82°C).

605.5 Fittings. Pipe fittings shall be approved for installation
with the piping material installed and shall comply with the
applicable standards listed in Table 605.5, Pipe fittings -
lized in water supply systems shall also comply with NSF 61,
Ductile and gray iron pipe fittings shall be cement mortar
lined in accordance with AWWA CI04.

605.5.1 Mechanicaily formed tee fittings. Mechanically
extracted outlets shall have a height oot less than three
times the thickness of the branch whe wall.

605.5.1.1 Full flow assurance, Branch tubes shall not
restrict the flow in the run tube. A dimple/depth stop
shall be formed in the branch tube 10 ensure that pene-
tration into the collar is of the correct depth. For inspec-
tion purposes, & second dimple shall be ptaced '/, inch
(6.4 mm) above the (st dimple. Dunples shall be
aligned with the tube run.

605.5.1.2 Brazed joints. Mechanically formed tee fir-
tings shall be bruzed in accordance with Section
605.14.1.
605.6 Flexible water connectors. Flexible water connectors
exposed o continuous pressure shall conform to ASME
Al12.18.6/CSA B125.6. Access shall be provided to all flexi-
ble water connectors,

605.7 Valves. All valves shall be of an approved type and
compatible with the type of piping material installed in the
svstem. Ball valves, gate valves, globe valves and plug valves
intended to supply drinking water shall meet the requirements
of NSF 61.

605.8 Manufactured pipe nipples. Manufactured pipe nip-

ples shall conform to one ol the standards listed i Table
605.8.

TABLE 605.3
WATER SERVICE PIPE
MATERIAL STANDARD
Acrylomtrile butadiene styrene {ABS) plastic pipe IASTM D 1527, ASTM D 2282
Asbestos-cement pipe FASTM C 206

Brass pipe

ASTM B 43

Chlerinated polyvinyl chloride {CPVC) plastic pipe

ASTM D 2846: ASTM F 441, ASTM F 442, CSA B137.6

Capper or copper-allay pipe

ASTM B 42; ASTM B 302

Copper or copper-alloy tubing (Type K, WK. L, WL, M or WM)

(ASTM B 75; ASTM B 88; ASTM B 251: ASTM B 447

Cross-linked polyethylene {(PEX) plaste pipe and wbing

IASTM F 876. ASTM F 877 AWWA €004, CSA BI37.5

Cross-linked polyethylene/aluminum/cross-Tinked polyethylene
(PEX-AL-PEX) pipe

ASTMF 1281; ASTM F 2262, C5A BI37.10M

Cross-linked polyethylens/aluminumvhigh-density polyethylene
{PEX-AL-HDPE)

ASTM F 1986

Ductile iron water pipe

AWWA CISIFAZTISL AWWA CILES/AZLLLS

Galvanired steel pipe

ASTM A 53

Polyethylene (PE) plastic pipe

ASTM D 2239; ASTM D 3035 AWWA C901: CSA B137.1

Polyethylene (PE) plastic tubing

ASTM D 2737 AWWA CI01; CSA BI137.1

Polyethylene/aluminum/polethylene (PE-AL-PE) pipe

ASTMF 1282: C5A B137.9

Pulyethylene of raised temperature (PE-RT) plastic tubing

ASTM T 2764

Polypropylene (PP} plastic pipe or tubing

ASTM F 238%: CSA B137.11%

Polyvinyl chloride (PYC) plastic pipe

ASTM D 1785; ASTM D 2241; ASTM D 2672; CSA B137.3

Staindess steel pipe (Type 304/3041)

ASTM A 312; ASTM A 778

ASTM A 312: ASTM A 778
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TABLE 605.4
WATER DISTRIBUTION PIPE

MATERIAL

STANDARD

Brass pipe

ASTM R A3

Chlorinated polyvinyl chloride (CPYC) plastic pipe and tubing

ASTM D 2846; ASTM F 441; ASTM F 442: CSA B137.6

Copper or copper-alloy pipe

ASTM B 42, ASTM B 302

Copper or copper-alloy whing (Type K, WK, L. WL, M or WM)

ASTM B 75; ASTM B 88: ASTM B 251: ASTM B 447

Cross-linked polyethylene (PEX) plastic twbing

ASTM F 876: ASTM F877: CSA BI37.3

Cross-linked polyethylene/aluminum/cross-linked polyethylene
{PEX AL-PEX) pipe

ASTM I 1281 ASTM F 2262; CSA BI37.10M

| Cross-linked polyethylene/aluminuni/high-density polyethflene
{(PEX-AL-HDPE)

ASTMF 1986

Ductile iron pipe

AWWA CLSI/AZLST AWWA CHISA2LLS

Gulvanized steel pipe

ASTM A 53

Polveth yI:-:ne#ahiminum!pnlycth}-'lene {PE-AL-PE) composite pipe

ASTM F 1282

Po]yeth'y lene of raised emperaiure (PE-RT) plastic tbing ASTM F 2769 |
Polypropylene (PP) plastic pipe or tubing ASTM I 2389, CSA BI37.11
Stainless steel pipe (Type 304/304L) ASTM A 312 ASTM A 778
Stainless steel pipe (Type 316/316L) ASTM A 312 ASTM A T78
TABLE 605.5
PIPE FITTINGS
MATERIAL ) STANDARD
Acrylonitrile butadiene styrene {ABS) plastic ASTM D 2468
Cast-iron ASME Bl6.4. ASME B16.12
Chlorinated polyvinyl chloride {CPVC) plastic ii;ﬁllgiluf\szr é)lii_? ASTM F 437: ASTMF 438:
Copper ar copper alloy ASSE 1061; ASME ) B l()'.. IS_: AfiM]‘". b Ifx. 1%, ASME Bl6.22X
ASME B16.23; ASME B16.26: ASME B16.29
C](c}\)sg)y_lj:;«_ualgl]gg)luh,mjalurn1mlmfh13h density polyethylene ASTM F 1986
ASSE 1061, ASTM F 877: ASTM F 1807, ASTM F 1960; ASTMF
Fittings for cross-linked polyetiylene (PEX) plastic tubing 2080: ASTM F 209%. ASTM T 2159; ASTM F 2434: ASTM F
2735 CSA BI3TS
Fittings lar polyethylene of raised temperature (PE-RT) plastic tubing ASTM F 1807, ASTM F 209R: ASTM F 2159; ASTMF 2735 1

Gray iron and ductile iron

AWWA CLIOZAZLI0; AWWA C153/A21.53

Insert fittings for polyethylene/aluminumipol yethylene (PE-AL-PL) and
crass-linked polyethylene/aluminom/eross-linked polyethylens
(PEX-AL-PEX)

ASTM F 1974; ASTM I" 1281, ASTM F 1282, CSA B137.9;
CSABI37.10M

Malleable iron

ASME Ri6.3

Metal (brass) insert fitlings [or
polyethylensfaluminum/polyethylenc (PE-AL-PE) and cross-linked
pulyethylenefaluminumicross-tinked polycthylene (PEX-AL-PEX)

ASTM F 1974

Polyethylene (PE) plastic pipe

ASTM D 2009: ASTM D 2683: ASTM D 3261,
ASTM F 1055 CSA BI37.1

Polypropylenc (PP) plastic pipe or tubing

ASTM F 2389 CSA BI37.11

Polyvinyl chloride (PVC) plastic

ASTM D 2464 ASTM D 2466; ASTM D 2467; CSA B137.2:
CSABI137.3

Stainless steel (Type 304/304L)

ASTM A 312: ASTM A 778

Stainless steel (Type 316/316L)

ASTM A 312 ASTM A 778

Slccl.

ASME B16.9: ASME B16.11: ASMIIB16.28
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TABLE 605.8
MANUFACTURED PIPE NIPPLES
MATERIAL STANDARD
Brass-, copper-, chromiume-plated ASTM B 687
Steel ASTM A 733

CI111 and shall be installed in accordance with the manufac-
lurer’s tnstructions,

6(5.14 Copper pipe. Joints between copper or copper-alloy
pipe or litings shall comply with Sections 603.14.1 through
605.14.5.

605.9 Prohibited joints and connections. The following
types of joints and connections shall be prohibited:

1. Cement or concrete joints.

2. Joints made with [ittings not approved for the specific
installation,

3. Solvent-cement joints between different types of plasiic
pipe.
4. Saddle-type fittings.

605.10 ABS plastic. Joints between ABS plastic pipe or fit-
tings shall comply with Sections 605,10, 1 through 605.10).3.

605.10.1 Mcchanical joints. Mechanical joints on water
pipes shall be made with an elastomeric seal conforming
to ASTM D 3139, Mechanical joints shall only be
installed in  underground svstems, unless otherwise
approved. Joints shall be installed only in accordance with
the manufacturer's instructions.

605.10.2 Solvent cementing. Joint surfaces shall be clean
and free from moisture. Solvent cement that conforms to
ASTM D 2235 shall be apphied to all joint surfaces. The
joint shall be made while the cement is wel. Joints shall be
made in accordance with ASTM D 2235, Solvent-cement
joints shall be permitted above or below ground.

605,10.3 Threaded joints, Threads shall conform
ASME B1.20.1, Schedule 80 or heavier pipe shall be per-
mitted to be threaded with dies specifically designed for
plastic pipe. Approved thread Tubricant or tape shall be
applied on the male threads only,

605.11 Asbestos-cement. Joints between asbestos-cement
pipe or fitings shall be made with a sleeve coupling of the
same composition as the pipe, sealed with an elastomeric ring
conforming to ASTM D 1869,

605,12 Brass. Joints between brass pipe and fittings shall
comply with Sections 605.12.1 through 605.12.4,

605.12.1 Brazed joints, All joint surfaces shall he
cleaned. An approved flux shall be applied where
required. The joint shall be brazed with a filler metal con-
forming to AWS A58,

605.12.2 Mechanical joints. Mechanical joints shall be
installed in accordunce with the manufacturer’s instruc-
lions.

605.12.3 Threaded joints, Threads shall conform to
ASME B1.20.1. Pipe-joint compound or tape shall be
applied on the male threads only.

605.12.4 Welded joints, All joint surfaces shall be
cleaned. The joint shall be welded with an approved filler
metal.

605.13 Gray iron and ductile iron joints. Joints for gray
and ductile iron pipe and fittings shall comply with AWWA
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605.14.1 Brazed joints, All joint surtaces shail be
cleaned. An approved flux shall be applied where
required. The joint shall be brazed with a filler metal con-
forming to AWS A58

605.14.2 Mechanical joints. Mechanical joints shall be
installed in accordance with the manufacturer’s instruc-
tions.

603.14.3 Seldered joints. Solder joints shall he made in
accordance with the methods of ASTM B 828. Cut tube
ends shall be reamed to the full inside diameter of the tube
end. Joint surfaces shall be cleancd. A flux conforming to
ASTM B 813 shall be applied. The joint shall be soldered
with a solder conlorming to ASTM B 32. The joining of
water supply piping shall be made with lead-free solder
and fluxes. “Lead free” shall mean a chemical composi-
tion equal to or less than 0.2 -percent lead.

605.14.4 Threaded joints. Threads shall conform to

ASME B1.20.1. Pipe-joint compound or tape shall he
applied on the male threads only.

605.14.5 Welded joints. Joint surfaces shall be cleancd.
The joint shall be welded with an approved filler metal,

605.15 Copper tubing. Joints between copper or copper-
alloy tubing or fittings shall comply with Sections 605.15,1
through 605.15.4.

605.15.1 Brazed joints. Joint surfaces shall be cleaned.
An approved flux shall be applicd where required. The
joint shall be brazed with a filler metal conforming to
AWS A58,

605.15.2 Flared joints. Flared joints for water pipe shall
be made by a tool designed [or that operation,

605.15.3 Mechanical joints, Mechanical joints shall be
installed in accordance with the manufacturer’s instruc-
tions.

605.15.4 Soldered joints. Solder joints shall be made in
accordance with the methods of ASTM B §28. All cut tube
ends shall be reamed teo the full inside diameter of the tube
end. All joint surfaces shall be cleaned. A flux conforming
0 ASTM B 813 shall be applicd. The joint shall be sol-
dered with a solder conlorming to ASTM B 32. The join-
ing of water supply piping shall be made with lead-free
solders and fluxcs. “Lead free” shall mean a chemical
compasition equal o or less than 0.2-percent lead.

605.16 CPVC plastic. Joints between CPVC plastic pipe or
fittings shall comply with Sections 605.16,1 through
605.16.3.

605.16.1 Mecchanical joints. Mechanical joints shall be
installed in accordance with the manufacturer’s instruc-
lions.

605.16.2 Solvent cementing. Joint surfaces shall be clean
and free from moisture, and an approved primer shall be
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applied. Solvent cement, orange in color and conforming
to ASTM F 493, shall be applied to joint swfaces. The
joint shall be made while the cement is wet, and in accor-
dance with ASTM D 2846 or ASTM F 493. Solvent-
cenient joints shall be permitted above or below ground.

Exception: A primer is not required where all of the
following conditions apply:

1. The solvent cement used is third-party certified
as conforming o ASTM 14 493,

2. 'T'he solvent cement used is vellow in color.

3. The solvent cement is used only for joining '/,
inch (12.7 mm) through 2 inch (31 mm) diameicr
CPVC pipe and fittings,

4. The CPVC pipe and fittings are manufactured in
accordance with ASTM D 2846,

605.16.3 Threaded joints. Threads shall conform to
ASME B1.20.1. Schedule 80 or heavier pipe shalt be per-
mitted o be threaded with dies specifically designed for
plastic pipe, but the pressure rating of the pipe shall be
reduced by 30 percent. Thread by socket molded fillings
shall be permitted. Approved thread lubricant or wape shall
be applied on the male threads only.
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605.1%.3 Mechanical joints. Mechanical joints shall be
installed in accordance with the manufacturer’s instruc-
tions,

605.19.4 Imstallation. Polyethvlene pipc shall be cut
square, with a cutter designed for plastic pipe. Except
where joined by heat fusion, pipe ends shall be chamfered
to remove sharp edges. Kinked pipe shall not be installed,
The minimum pipe bending radius shall not be less than
30 pipe diameters, or the minimum coil radius, whichever
is greater. Piping shall not be bent beyond straightening of
the curvature of the coil. Bends shall not be permilied
within L0 pipe diameters of any fitting or valve. Stiffener
tnserts instailed with compression-type couplings and fit-
tings shall not extend beyond the clamp or nut of the cou-
pling or fitting,

605.20 Polypropylene (PP} plastic. Joints between PP plas-
tic pipe and fittings shall comply with Scetion 6052001 or
605.20.2.

605.20.1 Heat-fusion joints. Heat-fusion joints for poly-
propylenc pipe and tubing joints shall be installed with
socket-type heat-fused polypropylene fittings, butt-fusion
polyprapylene fittings or electrofusion polypropylene fit-
tings. Joint surfaces shall be clean and free from moisture.

605.17 Cross-linked polycthylene plastic. Joints between
cross-linked polyethylene plastic tubing or fittings shall com-
ply with Sections 605.17.1 and 605.17.2.

The joint shall be undisturbed until coob. Toints shall be
made in accordance with ASTM F 2389,

6(5.20.2 Mechanical and compression sleeve joints.

605.17.1 Flared joints. Flared pipe cnds shall be made by
a tonl designed for that operation.

605.17.2 Mechanical joints. Mechanical joints shall be
installed in accordance with the manulacturer's instruc-
tions. Fittings for cross-linked polyethylene (PEX) plastic
tubing shall comply with the applicable standards listed in
Table 6035.5 and shall be installed in accordance with the
manufacturer’s instructions. PEX tubing shall be factory

Mechanical and compression sleeve joints shall be
installed in accordance with the manufacturer’s instruc-
tions.

605.21 Polyethylene/aluminum/polyethylene (PE-AL-PE)
and cross-linked polycthylenefaluminum/cross-linked
polycthylene (PEX-AL-PEX). Joints between PE-AL-PE
and PEX-AL-PEX pipe and fittings shall comply with Sec-
tion 603.21.1.

marked with the appropriate standards for the fittings that
the PEX manufacturer specifies for use with the tubing.

605.18 Steel. Joints between galvanized steel pipe or fittings
shall comply with Sections 603.18.1 and 605.18.2.

605.18.1 Threaded joints. Threads shall conform 1o
ASME B1.20.1. Pipe-joint compound or tape shall be
applied or the male threads only.

605.18.2 Mechanical joints, Joints shall be made with an
approved elastomeric scal. Mechanical joints shall be
installed in accordance with the manufacturer’s instruc-
tions.

605.19 Polyethylene plastic. Joints between polyethylene
plastic pipe and tubing or fittings shall comply with Sections
605.19.1 through 605.19.4.

605.19.1 Flared juints. Flared joints shall be permitted
where so indicated by the pipe manufacturer. Flared joints
shall be made by a tool designed for that operation,

605,19.2 Heat-fusion joints, Joint surtaces shall be clean
and free from mwisture. All joint surfaces shall he heated
to melt temperature and joined. The joint shall be undis-
turbed until cool. Joints shall be made in accordance with
ASTM Ty 2657,
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605,21.1 Mechanical joints. Mechanical joints shall be
installed in accordance with the manufacturer’s instruc-
tions. Fittings for PE-AL-PE and PEX-AL-PEX as
described in ASTM F 1974, ASTM F 1281, ASTM F
1282, CSA B137.9 and CSA BI137.10M shall be installed
in accordance with the manufacturer’s instructions,

605,22 PVC plastic. Joints between PV plastic pipe or fit-
tings shall comply with Sections 605.22.1 through 605.22.3.

605.22,1 Mechanical joints. Mechanical joints on water
pipe shall be made with an clastomeric seal conforming to
ASTM D 3139, Mechanical joints shall not be installed in
above-ground systems unless otherwise approved. Joints
shall be installed in accordance with (he manufacturer's
instructions,

605.22.2 Solvent cementing. Joint surlaces shall be clean
and free from moisture. A purple primer that conforms to
ASTM F 630 shall be applied. Solvent cement not purple
in color and conforming to ASTM D 2564 or CSA BI1373
shall be applied to all joint surtaces. The joint shall be
made while the cement is wet and shall be in accordance
with ASTM Tr 2855, Solvent-cement joints shall be per-
mitted above or below ground.
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605.22.3 Threaded joints. Threads shall conform to
ASME B1.20.1. Schedule 80 or heavier pipe shall be per-
mitted to be threaded with dies specifically designed for
plastic pipe, but the pressure rating of the pipe shall be
reduced by 50 percent. Thread by socket molded fittings
shall be pennitted. Approved thread lubricant or tape shall
be applied on the male threads only.

605.23 Stainless steel. Joints between stainless steel pipe and
fittings shall comply with Sections 605.23.1 and 605.23.2.

605.23.1 Mechanical joints. Mechanical joints shall he
installed in accordance with the manulacturer™s instrue-
tHons.

605.23.2 Welded joints. All joint surfaces shall be
cleaned. The joint shall be welded autogenously or with an
approved filler metal as referenced in ASTM A 312.

605.24 Joints between dilferent materials. Joints between
different piping materials shall be made with a mechanical
joint of the compression or mechanical-sealing type, or as
permitted in Sections 605.24.1, 605.24.2 and 605.24.3. Con-
nectors or adapters shall have an elastomeric seal conforming
0 ASTM D 1869 or ASTM F 477 Joints shall be installed in
accordance with the manutfacturer’s instructions.

605,24.1 Copper or copper-alloy tubing to galvanized
stee) pipe. Joints between copper or copper-alloy tubing
and galtvanized steel pipe shall be mude with a brass fitting
or dielectric fitting or a dieleciric union conforming to
ASSE 1079. The copper tubing shall be soldered to the fit-
ting in an approved manner, and the fiting shall be
screwed to the threaded pipe.

605.24.2 Plastic pipe or tubing to other piping material,
Joints between different grades of plastic pipe or belween
plastic pipe and other piping material shall be made with
an appreved adapter Fitling,.

705.24.3 Stainless steel, Joints between stainless steel and
different piping materials shail be made with a mechanical
joint of the compression or mechanical sealing type or a
dielectric fitting or a dielectric union conforming to ASSE
179,

605.25 Polyethylene of raised temperature plastic. Joints
between polyethylene of raised temperature plastic tubing
and fittings shall be in accordance with Sections 605.25.1 and
605.25.2.

605.25,1 Flared joints. Flared pipe ends shall be made by
a tool designed for that operation.

603.25,2 Mechanical joints. Mechanical joints shall be
installed i accordance with the manufacluret’s instruc-
tions. Fittings for polyethylene of raised temperature plas-
tic tubing shall comply with the applicable standards listed
in Table 605.5 and shall be installed in accordance with
the manulacturer’s instructions. Polyethylene of raised
temperature plastic tubing shall be factory marked with the
applicable standards for the fittings that the manufacturcr
of the tubing specifies for use with the tubing,
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SECTION 606
INSTALLATION OF THE BUILDING WATER
DISTRIBUTION SYSTEM

606.1 Location of full-open valves. Full-open valves shall
be installed in the following locations:

1. On the building water service pipe from the public
water supply near the curh.

[

. On the water distribution supply pipe at the entrance
into Lthe structure,

3. On the discharge side of every water meter,

4. On the base of every water riser pipe in occupancics
other than multiple-family residential oceupuncies that
are two stories or less in height and in one- and two-
family residential vecupancies.

5. On the tap of every water down-feed pipe in vccupan-
ciey other than one- and two-tamily residential oceu-
pancies.

6. On the entrance to every water supply pipe to a dwell-
ing unit, except where supplying a single fixture
equipped with individual stops.

7. On the water supply pipe to a gravity or pressurized
water tank.

8. On the water supply pipe to every water healer.

606.2 Location of shutoff valves. Shutoff valves shail be
installed in the following locations:

[. On the fixture supply to each plumbing fixture other
than bathtubs and showers in one- and two-family resi-
dential occupancies, and other than in individual sleep-
ing units that are provided with unit shutotl valves in
hotels, motels, boarding houses and similar occupan-
cies.

2. Om the water supply pipe to each sillcock.

3. On the water supply pipe ta each appliance or mechani-
cal equipnient.

606.3 Access to valves. Access shall be provided to all full-
open valves and shutott valves.

606.4 Valve identification. Service and hose bhibb valves
shall be identified. All other valves installed in locations that
are not adjacent to the fixture or appliance shall be identified,
indicating the fixture or appliance served.

606.5 Water pressure booster systems, Water pressure
booster systems shall be provided as regoired by Sections
606.5.1 through 606.5.10.

606.5.1 Water pressure booster systems required.
Where the water pressure in the public water main or indi-
vidual water supply system is insufficient to supply the
minimum pressures and quantitics specilied in this code,
the supply shall be supplemented by an elevated water
tank, a hydropneumatic pressure booster system or a water
pressure booster pumgp installed in accordance with Sec-
tion 606.5.5.

606.5.2 Support. All water supply tanks shall be sup-
ported in accordance with the International Building
Code.
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606.5.3 Covers, All water supply tanks shall be covered to
keep vul unauthorized persons. dirt and vermin, The cov-
ers of gravity tanks shall be vented with a return bend vent
pipe with an area not less than the area of the down-feed
riser pipe, and the vent shall be sereened with a corrosion-
resistant screen of not fess than 16 by 20 mesh per inch
{630 by 787 mesh per m).

696.5.4 Overflows for water supply tanks. A gravity or
suction waler supply tank shall be provided with an over-
flow with a diameter not less than that shown in Table
600.5.4, The overtlow outlet shall discharge at a point not
less than 6 inches {152 mm} above the roof or roof drain;
floor or floor drain; or over an open water-supplied fix-
ture. The overflow outlet shall be covered with a corro-
sion-resistant screen of not less than 16 by 20 mesh per
inch (630 by 787 mesh per m} and by '/,-inch (6.4 mm)
hardware cloth or shall terminate in a horizontal angle seat
check valve. Drainage from overflow pipes shall be
directed so as not to Iteeze on roof walks.

TABLE 6506.5.4
SIZES FOR OVERFLOW PIPES FOR WATER SUPPLY TANKS

MAXIMUM CAPACITY OF WATER DIAMETER OF OVERFLOW PIPE
SUPPLY LINE TO TANK {gpm) (inches)

0-50 2

50— 150 27,
150 - 200 3
200~ 400 4
400 — 700 5
700 - 1,000 6
Over 1.000 ' 8

For B T inch = 234 mm, | gallon per minute = 3,785 L/m.

606.5.5 Low-pressure cutoff reguired on booster
pumps. A low-pressure cutoff shall be installed on all
booster pumps in a water pressure booster system to pre-
vent ereation of a vacuum or negative pressure on the suc-
tion side of the pump when a positive pressure of 10 psi
(68.94 kPa) or less occurs on the suction side of the pump.

606.5.6 Potable water inlet control and location. Pota-
ble water inlets to gravity tanks shall be controlled by a fill
valve or other antomatic supply valve installed so as to
prevent the tank from overflowing. The inlet shall be ter-
minated so as to provide an air gap not less than 4 inches
{102 mm) above the overflow.

606.5.7 Tank drain pipes. A valved pipe shall be pro-
vided at the lowest point of cach tank to permit emptying
of the tank. The tank drain pipe shall discharge as required
for overflow pipes and shall not be smaller in size than
specitied in Table 606.5.7.
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TABLE 606.5.7
SIZE OF DRAIN PIPES FOR WATER TANKS

TANK CAPACITY {gallons) DRAIN PIPE {inches)
Up w 750 1 '
751 10 1,500 1, ]
1.501 to 3,000 2
3,001 to 5,000 2',
5.000 to 7.500 3
Qver 7.500 4

For 8I: 1 inch = 254 mun. | gallon = 3785 T,

606.5.8 Prohibited location of potable supply tanks.
Potable water gravity tanks or manholes of potable water
pressure tanks shall not be lecated directly under any soil
or waste piping or any source of contamination,

606.5.9 Pressure tanks, vacuuwm relief. All waler pres-
sure tanks shall be provided with a vacuun relief valve at
the top of the tank that will operate up to a maxinum
water pressure of 200 psi (1380 kPa) and up to a maxi-
mum temperature of 200°F (93°C}. The size of such vac-
uum relief valve shall be not less than '/, inch (12.7 mm).

Exception: This section shall not apply to pressurized

captive air diaphragm/bladder tanks.
6046.5.10 Pressure relief for tanks. Every pressure tank in
a hydropneumatic pressure booster system shall be pro-
tected with a pressure relief valve. The pressure relief
valve shall be set at a maximum pressure equal to the rat-
ing of the tank. The relicf valve shall be installed on the
supply pipe to the tank or on the tank. The rehief valve
shall discharge by gravity to a safe place of disposal.

606.6 Water supply system test. Upon completion of a sec-
tien of or the entire water supply system, the system, or por-
tion completed, shall be tested in accordance with Section
312,

606.7 Labeling of water distribution pipes in bundles.
Where water distribution piping is bundled at installation,
each pipe in the bundle shall be indentitied using stenciling or
comniercially available pipe labels. The identification shall
indicate the pipe contents and the direction of flow in the
pipe. The interval of the identification markings on the pipe
shall not exceed 25 feet {7620 mm). There shall be not less
than one identification label on each pipe in cach room, space
ar SI()]‘)’,

SECTION 607
HOT WATER SUPPLY SYSTEM

607.1 Where required. In residential occupancies, hat water
shall be supplicd 1o plumbing fixtures and equipment utilized
for bathing, washing, culinary purposes, cleansing, laundry or
building maintenance. In uenresidential occupancies, hot
water shall be supplied for culinary purposes, cleansing,
laundry or building maintenance purposes. [n nonresidential
occupancies, hot water or tempered warer shall be supplied
for bathing and washing purposes.

607.1.1 Temperature limiting means. A thermostat con-
trol for a water heater shall not serve as the temperature

47



WATER SUPPLY AND DISTRIBUTION

limiting means for the purposes of complying with the
requirerments of this code for maximum allowable hot or
tempered water delivery temperature at fixtures.

607.1.2 Tempered water temperature control, Tem-
pered water shall be supplied through 2 water temperature
limiting device that conforms to ASSE 1070 and shall
limit the fempered water to a maximum of [10°F (43°C).
This provision shall not superscde the requirement for pro-
tective shower valves in accordance with Section 424.3.

607.2 Hot or tempered water supply to fixtures. The devel-
oped length of hot or tempered water piping, from the source
ot hot water to the fixtures that require hot or tempered water,
shall not exceed 50 feet (15 240 mm). Recirculating system
piping and heat-traced piping shall be considered to be
sources of hot or tempered water,

{E] 607.2.1 Hot water system controls, Automatic circu-
lating hot water system pumps or heat trace shall be
arrunged to be conveniently turned off. automatically or
manually, when the hol water system is not in operation.

607.2.2 Recirculating pump. Where a thermostatic mix-
ing valve is used in a system with a hot water rectrculating
pump. the kot water or tempered warer return line shall be
routed to the cold water inlet pipe of the water heater and
the cold water nlet pipe or the hot water retorn connection
of the thermostatic mixing valve.

607.3 Thermal expansion ¢ontrol. A means of controiling
increased pressure caused by thermal expansion shall be pro-
vided where required in accordance with Sections 607.3.1
and 607.3.2.

607.3.1 Pressure-reducing valve. Tor water service sys-
tem sizes up to and including 2 inches (51 mm), a device
for controlling pressure shall be installed where, because
of thermal expansion, the pressure on the downstream side
of a pressure-reducing valve exceeds the pressure-reduc-
ing valve setling.

607.3.2 Backflow prevention device or check valve.
Where a backtlow prevention device, check valve ur ather
device 15 installed on a water supply system utilizing stor-
age water heating equipment such that thermal expansion
causes an increase in pressure, a device for controlling
pressurc shall be installed.

607.4 Flow of hot water to fixtures. Fixture fittings, fancets
and diverters shall be installed and adjusted so that the flow
of hot water from the fittings corresponds to the left-hand
side ol the fixture fitting,

Exception: Shower and tub/shower mixing valves con-
forming to ASSE 1016 or ASME A112.18.1/CSA B125.1.
where the tflow of hot water corresponds to the markings
on the device,

[E] 607.5 Pipe insulation. Hot water piping in automatic
temperature maintenance systems shall be insulated with 1
inch (25 mm) of insulation having a conductivity not exceed-
ing 0.27 Btu per incli/h o f1° » °F (1.53 W per 25 mm/m?® o
K). The first 8 feer (2438 mm) of hot water piping from a hor
warer source that does not have heat traps shall be insulated
with 0.5 inch (12.7 mm) of material having a conductivity not
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exceeding 0.27 Btu per inch/h » € » °F (1.53 W per 25 mm/
m? s K).

SECTION 608
PROTECTION OF POTABLE WATER SUPPLY

608.1 General. A potable water supply system shall be
designed, inslalled and maintained in such a manner so as to
prevent camlamination from nonpotable liquids. solids or
gases being introduced into the potable water supply through
Cross-connections or any other piping connections to the sys-
tem. Backflow preventer applications shall conform to Table
0UB.1, excepl as specifically slated in Sections 608.2 through
6(8.16.10.

608.2 Plumbing fixtures. The supply lines and fittings for
plumbing fixtures shall be installed so as to prevent backflow.
Plumbing fixture fittings shall provide backflow protection in
accordance with ASME A 11218, [/CSA B125.1.

608.3 Devices, appurtenances, appliances and apparatus,
Devices, appurtenances, appliances and apparatus intended to
serve some special function, such as sterilization, distillation,
processing, cooling, or storage of ice or foods, and that con-
nect to the water supply sysiem. shall be provided with pro-
tection against backflow and contamination of the water
supply system, Water pumps, lilters, softeners, tanks and
other appliances and devices that handle or trear potable
waler shall be protected against contamination,

608.3.1 Special equipment, water supply protection.
The water supply for hospital fixtures shall be protected
against backflow with a reduced pressure principle back-
tflow prevention assembly, an atmospheric or spill-resis-
tant vacuwm breaker assembly, or an air gap. Vacuum
breakers fer bedpan washer hoses shall not be located less
than 3 feet (1524 mm} ubove the tloor. Vacuum breakers
for hose connections in health care or laboratory areas
shall not be less than 6 feet (1829 mm) above the floor,

608.4 Water service piping. Water service piping shall be
protected in accordance with Sections 603.2 and 603.2 1.

608.5 Chemicals and other substances. Chemicals and
other substances that produce either toxic conditions, taste,
odor or discoloration i a potable water system shall not be
introduced into, or utilized in, such systems.

608.6 Cross-connection control. Cross connections shall be
prohibited, except where approved methods are instalied to
protect the potable waler supply.

608.6.1 Privale water supplies. Cross conneclions
between a private water supply and a potable public sup-
ply shall be prohibited.

608.7 Valves and outlets prohibited below grade. Potable
water outlets and combination stop-and-waste valves shall
not be installed undereround or below grade. Freezeproof
yard hydrants that drain the riser info the ground are consid-
ered to be stop-and-waste valves.

Exception: Freezeproof vard hydrants that drain the riser
into the ground shall be permitied to be installed, provided
that the potable water supply to such hydrants is protected
upstream of the hydrants in accordance with Section 608
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and the hydrants are permanently identitied as nonpotable
cutlets by approved signage that reads as follows: “Cau-
tion, Nonpotable Water. Do Not Drink.”™

| 608.8 ldentification of nonpotable water. Where nonpota-

ble water systems are installed. the piping conveying the non-
potable water shall be identilied either by color marking or
metal tags in accordance with Sections 608.8.1 through
608.8.3. All nonpotable water outlets such as hose connec-
tions, open ended pipes, and faucets shall be identified at the
paint of use for each outlet with the words, "“Nonpotable—not
safc (or drinking.” The words shall be indelibly printed on a
tag or sign constructed of corrosion-resistant watcrproof
material or shall be indelibly printed on the fixture, The let-
ters of the words shall be not less than 0.5 inches (12.7 mm)
in height and in colors in contrast to the background on which
they are applied.

608.8.1 Information. Pipe identilication shall include the
contents of the piping system and an arrow indicating the
direction of flow. Hazardous piping systems shall also
contain information addressing the nature of the hazard,
Pipe identification shall be repeated at intervals not
exceeding 23 feet (7620 mm) and at each point where the
piping passes through a wall, floor or roof. Letiering shall
be readily obhservable within the toom or space where the
piping is located.

608.8.2 Color, The color of the pipe identification shall be
discernable and consistent throughout the building. The
color purple shall be used to identify reclaimed, rain and
gray water distribution sysiems.

608.8.3 Size. The size of the background color tield and
lettering shall comply with Table 6(18.8.3.

TABLE 608.5.3
SIZE OF PIPE IDENTIFICATION

LENGTH BACKGROUND
PIPE DIAMETER COLOR FIELD SIZE OF LETTERS
{inches) {inches) {inches)

Yo 1Y, 8 0.5
14,102 8 075
2,106 12 125

Bto 10 24 2.5

’ over 10 32 33

For 81 1inch =234 mm.

608.9 Reutilization prohibited. Waicr utilized for the cool-
ing of cquipment or other processes shall not be returned to
the potable water system. Such water shall be discharged into
a drainage system through an air gap or shall be wtilized for
nanpetable purposcs.

608.10 Reuse of piping. Piping that has been utilized [or any
purpose other than conveying potable water shall not be uti-
lized for conveying pofuble water.

608,11 Painling of water tanks. The interior surface of a
potable waler tank shall not be lined. painted or repaircd with
any material that changes the taste, odor, color or potability
of the waler supply when the tank is placed in, or returned to,
service.
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608,12 Pumps and other appliances. Waler pumps, filters,
softeners, lanks and other devices that handle or treat potable
water shall be protected against contamination.

608.13 Rackflow protection. Means of protection against
backilow shall be provided in accordance with Sections
608.13.1 through 608.13.9.

608.13.1 Air gap. The minimum required &/r gap shall he
measured vertically trom the lowest end of a potable water
outlet to the flood tevel rim of the tixture or receplacle into
which such potable water outlet discharges. Air gaps shall
comply with ASME A112.1.2 and air gap fittings shall
comply with ASME A112.1.3.

608.13.2 Reduced pressure principle backflow preven-
tion assemblies Reduced pressure principle backflow pre-
vention assemblies shall conform to ASSE 1013, AWWA
C511, C8A B6d.d4 or CSA B64.4.1. Reduced pressure
detector assembly backflow preventers shall conform to
ASSE 1047, These devices shall be permitted to be
installed where subject to continuous pressure conditions.
The relief opening shall discharge by air gap and shall be
prevented from being submerged.

608.13.3 Backflow preventer with intermediate atmo-
spheric vent. Backflow preventers with intermediate
aunospheric vents shafl contorm te ASSL 1012 or CSA
B64.3. These devices shall be permitted 1o be installed
where subject to continuous pressure conditions. The
relief opening shall discharge by air gap and shall be pre-
vented from being submerged.

608.13.4 Barometric loop. Baremetric loops shall pre-
cede the point of connection and shall extend vertically to
a height of 35 feet (10 668 mm). A barometric loop shall
only be utilized ax an atmospheric-type or pressure-type
vacuum breaker.

608.13.5 Pressure vacuum breaker assemblies, Pressure
vacuum breaker assemblies shall conform e ASSE 1020
or CSA B64.1.2. Spill-resistant vacuum breaker assem-
blies shall comply with ASSE 1056, These assemblics are
designed for installation under continuous pressure condi-
tions where the critical tevel is installed at the required
height. Pressure vacuum breaker assemblies shall not be
installed in locations where spillage could cause damage
to the structure,

608.13.6 Atmospheric-type vacuum breakers. Pipe-
applicd atmospheric-type vacuum breakers shall conform
1o ASSE 1001 or CSA B6od. 1.1, Hose-conneclion vacuum
breakers shall conform w ASSE 1011, ASSE 1019, ASSE
1035, ASSE 1052, CSA B64.2. CSA BA42.1. (CSA
B64.2.1.1. CSA B64.2.2 or CSA B64.7. These devices
shall operate under normal atmospheric pressure when the
critical Tevel is installed at the required height.

608.13.7 Double check-valve assemblies, Double check-
valve assemblies shall conform o ASSE 1015, CSA
Bo4.5, C5A B64.5.1 or AWWA (C510. Douoble-detector
check-valve assemblies shall conform to ASSE 1048.
These devices shall be capable of operating under continu-
ous pressure conditions.
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TABLE 608.1
APPLICATION OF BACKFLOW PREVENTERS

DEVICE

Air gap

DEGREE OF HAZARD®

APPLICATION®

APPLICAELE STANDARDS

High or low hazard

Backsiphonage or backpressure

[ASME A112.1.2

Alr gap littings for use with ptumhbing
fixtures. appliances und appurtenances

High or Tow hazard

Backsiphonage or backpressure

[ASME A112.1.3

Antigiphon-type [ill valves for gravity
water closet flush tunks

High harard

Backsiphonage only

ASSE |002, CSA B125.3

Backflow preventer for carbonated
beveraga machines

Low havard

Backpressure or backsiphonage
Sizes W,"-

ASSE 1022

Buckflow preventer with intermediale
atmospheric vents

low hazard

Buckpressure or backsiphonage
Sizes /" 7V,

ASSE 1012, CSA B64.3

'Barometric loop

High or low hazard

Backsiphonage only

(See Section 608.13.4)

Double check backflow prevention
assembly and douhle check lire
protection backllow prevention assembly

Low husard

Backpressure ot backsiphonage
Sizes 167

ASSE 1015, AWWA (310,
CSA B6d. 3, CSA B64.5.1

Double check detector tire protection
backflow prevention assemblies

Low hazard

Backpressure or backsiphonage
{Fire sprinkler systems)
Sizes 2= 16"

ASSE 1048

Dual-check-valve-type backflow preventer

i Low hazard

Backpressure or backsiphonage
Sizes 't 1"

ASSE 1024, CSA B64.6

Hose connection backtlow preventer

High or low hazurd

Low head backpressure, ruted
working pressure.
backpressure
or backsiphonage Sizes '/,"-1"

ASSE 1052, CSA B64.2.1.1

Hose connection vacuum breaker

High or low hazard

Low head backpressure or
backsiphonage

Sizes "7 %/ 17

ASSE 1011, CSA B64.2, CSA
Bod.21

Laboratory faucet backflow preventer

High or low hazard

Low head hackpressure and
backsiphonage

ASSE 1035, CSA Bed.7

Pipe-applied atmospheric-type vacuum
breaker

High or low hazard

Backsiphonage only
Sizes 14"

ASSE 1001, CS5A B64.1.1

Pressure vacuuwm breaker assembly

High or low hazard

Backstphonage only
Sizes 4,727

ASSE 1020, CSA B64. 1.2

Rednced pressure principle back[low
prevention assembly and reduced pressure
principle fire proteclion backMow prevention
assembly

Higzh or low hazard

Backpressure or backsiphonage
Sizes ¥,"-16"

ASSE 1013, AWWA  C5lI,
CSA Bo4.4, CSA B6d 4|

Reduced pressure delector tire protection
backflow prevention assemblies

High or low hazard

Backsiphonage or backpressure
(Fire sprinkler systems)

ASSE 1047

Spill-resistant vacuum hreaker assemhbly

High or low hazard

Backsiphonage only

Sizes 1,727

ASSE 1036

Vacuum breaker wall hydrants,
frost-resistant, automatic draining type

High or low hazard

Low hewd backpressure or
backsiphonage
Sizes ', 17

ASSE 1019, CSA B64.2.2

For ST: Linch = 254 mm,
a. Low hazard—See Pollution [Section 2021,

High hazard—See Contamination {Section 2023,
b, See Backpressure {Saction 202).

Sec Backpressure, low head (Section 2021,

See Baeksiphonage (Section 2025,
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608.13.8 Spill-resistant pressure vacuum breaker
assemblies. Spill-resistant  pressure vacuum breaker
assemblies shall conform to ASSE 1056 or CSA B64.1.3.
These assemblies are designed for installation under con-
tnuons-pressure conditions where the critical level is
installed at the required height.

608.13.9 Chemical dispenser backflow devices. Back-
fow devices for chemical dispensers shall comply with
ASSE 1035 or shall be equipped with an ai» gap fitting.

608.14 Location of backflow preventers. Access shall he
provided to backflow preventers as specified by the manufac-
turer’s instructions.

608.14.1 Outdoor enciosures for hackflow prevention
devices. Outdoor enclosures for backflow prevention
devices shall comply with ASSE 1060.

608.14.2 Protection ol hackflow preventers. Backflow
preventers shall not be located in areas subject to [reezing
except where they can be removed by means of unions or
are protecied from freczing by heat, insulation or both,

608.14.2.1 Reliefl port piping. The termination of the
piping from the relief port or air gap fitting of a back-
flow preventer shall discharge to an approved indirect
waste reeeptor or to the outdoors where it will not cause
damage or create a nuisance.
608.15 Protection of potable water outlets, All potable
water openings and cutlets shall be protected against back-
flow in accordance with Section 608.15.1, 608.15.2,
608.15.3, 608.15.4, 608.15.4.1 or 608.15.4.2.

608.15.1 Protection by air gap. Openings and outlets
shall be protected by an air gap between the opening and
the fixture flood fevel rim as specitied in Table 608.15.1.
Openings and outlels equipped for hose connection shall
be protected by meuns other than an air gap.

603.15.2 Protection by reduced pressure principle
backflow prevention assembly. Openings and outlets
shall be protected by a reduced pressure principle back-
flow prevention assembly or a reduced pressure principle

I fire protection backflow prevention assembly on potable
water supplies.

608.15.3 Protection by a backflow preventer with inter-
mediate atmospheric vent, Openings and outlets shali be
protected by a backflow preventer with an intermediate
atmospheric vent,

#08.15.4 Protection by a vacuum breaker. Openings and
outlets shall be protected by atmospheric-type or pressure-
type vacuum breakers. The critical level of the vacuum
breaker shall be set not less than 6 inches (152 mm) above
the flood level rim of the fixture or device. Fill valves shall
be set in accordance with Section 425.3.1. Vacuum break-
ers shall not be installed under exhaust hoods or similar
locations that will contain toxic fumes or vapors. Pipe-
applied vacuum breakers shall be installed not less than 6
tnches (152 mm) above the flood level rim of the fixwre,
receptor or device served.

608.15.4.1 Deck-mounted and integral vacuum
breakers. Approved deck-mounted or equipment-
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mounted vacuum breakers and faucets with integral
atmospheric vacuum breakers or spili-resistant vacuum
breaker assemblies shall be installed in accordance with
the manufacturer’s instructions and the requirements
for labeling with the critical level not less than 1 inch
(25 mm) above the flood leve! rim,

608.15,4.2 Hose connections. Sillcocks. hose bibbs,
wall hydrants and other openings with a hose connec-
tion shall be protected by an atmospheric-type or pres-
sure-lype vacuum breaker or a permanently attached
hose connection vacuuin breaker.

Exceptions:

1. This section shall not apply to water heater
and beiler drain valves that are provided with
hose connection threads and that are intended
anly for tank or vessel draining.

t

This section shall not apply to water supply
valves intended for connection of clothes
washing machines where backllow preven-
tion is otherwise provided or is integral with
the machine.

608.16 Connections to the potable water system. Connec-
tions o the potable water system shall conform to Sections
608.16.1 through 608.16.10.

608.16.1 Beverage dispensers. The water supply connee-
tion to beverage dispensers shall be protected againsi
backflow by a backflow preventer conforming to ASSE
1022 or by an @ir gap. The portion of the backflow pre-
venter device downstream [rown the sceond check valve
and the piping downstream therefrom shall not be affected
by carbon dioxide gas.

608.16.2 Connections to boilers. The potable supply to
the boiler shall be equipped with a backtlow preventer
with an intermediate atmospheric vent complying with
ASSE 1012 or CSA B64.3, Where conditioning chemicals
are introduced into the system. the potable water connec-
tien shall be protected by an air gap or a reduced pressure
principle hackflow preventer, complying with ASSE (013,
CSA B6d.4 or AWWA C511,

608.16.3 Heat exchangers, Heat exchangers utilizing an
essentially 1oxic transfer fluid shall be separated from the
potable water by double-wall construction. An air gap
open 1o the atmosphere shall be provided between the two
walls. Heat exchangers utilizing an essentially nontoxic
transfer fluid shall be permitted to be of single-wall con-
struction.

608.16.4 Connections to automatic fire sprinkler sys-
tems and standpipe systems. The potable water supply to
automatic fire sprinkler and standpipe systems shall be
protected against backflow by a double check backflow
prevention assembly, & double check fire protection back-
flow prevention assembly or a reduced pressure principle
tire protection backflow prevention assembly.

Exceptions:
1. Where systems are installed as a portion of the
water distribution system in accordance with the
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requirements of this code and arc not provided
with a fire deparlment connection, isolation of
the water supply system shall not be required.

S

. Isolation of the water distribution system is not
required for deluge, preaction or dry pipe sys-
ems.

608.16.4.1 Additives or nonpotable source. Where
systems under continucus pressure contain chemical
additives or antitreeze, or where systems are connected
to a nonpotable secondary water supply, the potable
water supply shall be protected against backflow by a
reduced pressure principle backflow prevention assem-
bly or a reduced pressure principle fire protection back-
flow prevention assembly. Where chemical additives or
antifreeze are added to only a portion of an automatic
fire sprinkler or standpipe system, the reduced pressure
principle backflow prevention assembly or the reduced
pressure principle fire protection backflow prevention
assembly shall be permitted to be located so as W is0-
late that portion of the system. Where syslems are not
under conlinuous pressure, the potable water supply
shall be protected against backflow by an air gap or an
atmospheric vacuum breaker conforming to ASSE
1001 or CSA B64.1.1.

608.16.5 Connections to lawn irrigation systems. The
potable water supply 1o lawn irrigation systems shall be
protected against backflow by an atmospheric vacuum

608.16.6 Connections subject to hackpressure. Where a
potable water confiection is made 10 a nonpotable line, fix-
ture, lank, vat, pump or other equipment subject to high-
hazard back-pressure, the potable water connection shall
be protected by a reduced pressure principle backflow pre-
vention assembly.

608.16.7 Chemical dispensers. Where chemical dispens-
crs connect to the potable water distribution system, the
watcr supply system shall be protected against backflow in
accordance with Section 608.13.1, 608.13.2, 608.13.5,
608.13.6, 608.13.5 or 608.13.9,

608.16.8 Portable cleaning cquipment. Where the porta-
ble cleaning equipment connects to the water distribution
system, the water supply system shall be protecled against
backflow in accordance with Section 608.13.1, 608.13.2,
608.13.3, 608.13.7 or 608.13.8.

608.16.9 Dental pump equipment. Where dental pump-
ing equipment connects to the water distribution system,
the water supply system shall be protected against back-
flow in accordance with Section 60R8.13.1, 608.13.2,
608.13.5, 608.13.6 or 608,13.8.

608.16.10 Coffee machines and noncarbonated bever-
age dispensers. The water supply connection to coltec
machines and noncarbonated beverage dispensers shall be
protected against back{low by a backtlow preventer con-
forming to ASSE 1022 or by an air gap.

breaker, a pressure vacuum breaker assembly or a reduced 608.17 Protection of individual water supplies. An individ-

pressure principle backflow prevention assembly. Valves ual water supply shall be located and constructed so as to be
shall not be installed downstream from an atmospheric ~ Safeguarded against contamination in accordance with Sec-
vacoum breaker. Where chemicals are introduced into the  tions 608.17.1 through 608.17.8.

system, the potable waler supply shall be protected against
backflow by a reduced pressure principle backflow pre-
vention assembly,

608.17.1 Well locations, A potable ground water source
or pump suction line shall not be located closer to polen-
tial sources of contamination than the distances shown in
Table 608.17.1. In the event the underlying rock structure

TABLE 608.15.1

MINIMUM REQUIRED AIR GAPS
MINIMUM AIR GAP
FIXTURE Away from a wall’ {inches) Close to a wall (inches)
Lavatories and other fixtures with effective opening not greater than '/, inch | .
in diameter -
Sink, laundry trays. goosehgck back frucets and other fixtures with effective 1y y B
openings not greater than */, inch in diameter : .
Over-riin bath fillers and other fixtures with effective openings not greater 2 3
than 1 inch in diameter i
Drinking water fountains, single orifice not greater than ’/, inch in diameter
or multiple erifices with a total arca of 0,130 square inch (area of circle 1 'Y,
’f . inch in diameter)
Effective openings g_reatér than 1 inch Two lifl"ft‘ls tbe diame‘ler of the | Three times [Ihe di:mlf:ter of
= etfective opening the effective opening

For 8t 1 ineh = 25 4 mn

1. Applicable where walls or obstructions are spaced from (he nearest inside-edge of

the spout apening a distance greater than three rimes the diameter of the

effective opening lor a single wall, or a distance greater than four times the dismeter of the effective upening Tor two inlersecting walls.
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is limestone or fragmented shale, the local or state health
department shall be consuited on well site location. The
distances in Table 608.17.1 constitute minimum separa-
tion and shall be increased in areas of creviced rock or
limestone. or where the direction of movement ol the
eround water is from sources of contamination toward the
well.
TABLE 608.17.1

DISTANCE FROM CONTAMINATION TO
PRIVATE WATER SUPPLIES AND PUMP SUCTION LINES

SOURCE OF CONTAMINATION DISTANCE (feet)
Barnyard 100
Farm silo . 25
Pasture 100
Pumphouse Moor drain of cast iron draining 5

I 4o ground surface

Seepage pits ' ' 50
Septic tank " 25
Sewer 10
Subsurlace disposal fields a0
Subsurbace pits 50

For sl 1 loot=304.5 mn.

608.17.2 Elevation. Well sites shall be positively drained
and shall be at higher clevalions than potential sources of
contamination.

608.17.3 Depth. Private potable well supplies shall not be
developed from a water table less than 10 feet (3048 mm)
below the ground surface.

608.17.4 Water-light casings. Each well shall be pro-
vided with a water-tight casing extending to not less than
10 feet (3048 mm) below the ground surface. Casings
shall extend not less than 6 inches (152 mm) above the
well platform, Casings shall be Jarge enough to permit
installation of a separate drop pipe. Casings shall be sealed
at the bottom in an impermeable stratum or extend several
feet into the water-bearing stratum.

608.17.5 Drilled or driven well casings. Drilled or driven
well casings shall be of steel or other approved material.
Where drilled wells extend into a rock formation, the well
casing shall extend to and set firmly in the formation. The
annular space between the earth and the outside of the cas-
ing shall be filled with cement grout to a depth of not less
than 10 teet (3048 mm) below the ground surface. In an
instance of casing to rock installation. the greut shall
extend to the rock surface.

608.17.6 Dug or bored well casings. Dug or bored well
casings shall be of water-tight concrele, lile, or galvanized
or corrugated metal pipe extending to not less than 10 feet
(3048 min) below the ground surface. Where the water
table is more than 10 feet (3048 mm) below the ground
surface, the water-tight casing shall extend below the table
surfuce. Well casings for dug wells or bored wells con-
strucled with sections of concrete, tile. or galvanized or
corrugated metal pipe shall be surrounded by 6 inches
{152 mm} of grout poured into the hole between the out-
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side of the casing and the ground and extending not less
than 10 feet (3048 mm) below the ground surface.

608,177 Cover. Potable water wells shall be equipped
with an overlapping water-tight cover at the top of the well
casing or pipe sleeve such that contaminated water or
other substances are prevented [rom entering the well
through the annular apening at the top of the well casing,
wall or pipe sleeve. Covers shall extend downward not
less than 2 inches (31 mm) over the outside of the well
casing or wall. A dug well cover shall be provided with a
pipe sleeve permitting the withdrawal of the pump suction
pipe, cylinder or jet body without disturbing the cover.
Where pump sections ur discharge pipes enter or leave a
well through the side of the casing, the circle of contact
shall be water tight.

608.17.8 Drainage. Potable water wells and springs shall
be constructed such that surface drainage will be diverted
away from the well or spring.

SECTION 609
HEALTH CARE PLUMBING

609.1 Scope. This sectian shall govern those aspects of health
care plumbing systems that differ from pluinbing systems in
other structures. Health care plumbing systems shall conform
to the requirements of this section in addition to the other
requirements of this code. The provisions of this section shall
apply to the special devices and equipment installed and
maintained in the following occupancies: nursing homes,
homes for the aged, orphanages, infirmaries, first aid stations,
psychiatric facilities, clinics, professional offices of dentists
and doctors, morluarics, educational facilities, surgery, den-
tistry, research and testing laboratories, establishments manu-
facturing pharmaceutical drugs and medicines. and other
structures with similar apparatus and equipment classified as
plumbing.

609.2 Water service, Hospitals shall have two water service
pipes installed in such a manner so as to minimize the poten-
tial for an interruption of the supply of water in the event of a
water main or water service pipe failure.

609.3 Hot water. Hor water shall be provided to supply all of
the hospital fixture, kitchen and laundry requirements. Spe-
cial fixtures and equipment shall have hol water supplied at a
temperature specified by the manufacturcr. The hot water
systemn shall be installed in accordance with Section 607.
609.4 Vacunm breaker installation. Vacuum breakers shall
be installed not less than 6 inches (152 mm) above the fleod
{evel rim of the fixture or device in accordance with Section
608. The flood level rim of hose conmections shall he the
maximum height at which any hose is utilized.

609.5 Prohibited water closet and clinical sink supply. Jet-
or water-supplicd orifices, except those supplied by the flush
connections, shall not be located in or connected with a water
closet bowl or clinical sink. This section shall not prohibit an
approved bidet installation.

609.6 Clinical, hydrotherapeutic and radiological equip-
ment. Clinical, hydrotherapeutie, radiological or any eqoip-
ment that is supplied with water or that discharges to the
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waste system shall conform to the requirements of this sec-
tion and Scction 608,

609.7 Condensate drain trap seal. A water supply shall be
provided for cleaning, flushing and resealing the condensate
trap. and the trap shall discharge through an afr gap in accor-
dance with Section 608,

609.8 Valve leakage diverter. Each water sterilizer filled
with water through directly connected piping shall be
equipped with an approved leakage diverter or bleed line on
the water supply control valve to indicate and conduct any
leakage of unsterile water away from the sterile zone.

SECTION 610
DISINFECTION OF POTABLE WATER SYSTEM

610.1 General. New or repaired potable water systems shall
be purged of deleterious matter and disinfected prior to utili-
zation. The method to be followed shall be that prescribed by
the health autherity or water purveyor having jurisdiction or,
in the absence of a prescribed method, the procedure
described in either AWWA C651 or AWWA (C652, or as
described in this section. This requirement shall apply 1o “on-
site”™ or “in-plunt” fabrication of 4 system or to a modular por-
tion of a system.

1. The pipe system shall be flushed with clean, potable
water until dirty water does not appear at the points of
outlet,

2. The system or part thereof shall be filled with a waler/
chlorine solution containing not less than 50 parts per
million (50 mg/L) of chlorine. and the system or part
thereot shall be valved off and allowed to stand for 24
hours; or the system or part thereol shall be filled with a
water/chlorine solution containing not less than 200
parts per million (200 mg/L) of chlorine and allowed o
stand for 3 hours,

3. Following the required standing time, the system shall
be flushed with clean potable water until the chlorine is
purged from the system.

4. 'T'he procedore shall be repeatcd where shown by a bac-
teriological examination that contamination remains
present in the system.

SECTION 611
DRINKING WATER TREATMENT UNITS

611.1 Design. Drinking water treatment units shall meet the
requiretuents of NSF42, NSF 44, NSF 53, NSF 62 or CSA
B483.1.

611.2 Reverse osmosis systems, The discharge from a
reverse osmosis drinking water treatment unit shall enter the
drainage system through an air gap or an «ir gap device that
meets the requirements of NSFE S8 or CSA B483.1.

611.3 Connection tubing. The tubing to and from drinking
water treatment units shall be of a size and material as recom-
mended by the manufacturer, The tubing shall comply with
NSF 14, NSF 42. NSF 44, NSF 53, NSF 58 or NSF 61.
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SECTION 612
SOLAR SYSTEMS

612.1 Solar systems. The construction, installation, altera-
tions and repair of systems, equipment and appliances
intended to vtilize solar energy for space heating or cooling.
domestic hot water heating. swimming pool heating or pro-
cess heating shall be in accordance with the Internarional
Mechanical Code.

SECTION 613
TEMPERATURE CONTROL DEVICES AND VALVES
613.1 Temperaturc-actuated mixing valves. Temperature-
actuated mixing valves, which are installed to reduce water

temperatures to defined limits, shall comply with ASSE
1017,
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CHAPTER 7
SANITARY DRAINAGE

SECTION 701
GENERAL

701.1 Scope. The provisions of this chapter shall govern the
materials, design, construction and installation of sanitary
drainage systems,

701.2 Sewer required. Buildings in which plumbing fixtures
are installed and premises having drainage piping shall be
connected to a public sewer, where available, or an approved
private sewage disposal system in accordance with the fnter-
national Private Sewage Disposal Code.

701.3 Separate sewer connection. A building having piumb-
ing lixtures installed and intended for hwnan habitation,
occupancy Or use on premtses abutling on a streel, alley or
easement in which there is a public sewer shall have a sepa-
rate connection with the sewer. Where located on the same
lot, multiple buildings shalt not be prohibited from connect-
ing to a common buifding sewer that connects to the pudlic
SEWEY,

701.4 Sewage treatment. Sewage or other waste from a
plumbing system that is deleterious (o surface or subsurface
waters shall not be discharged into the ground or into any
waterway unless it has first been rendered innocuous through
subjection to an approved form of treatment.

701.5 Damage to drainage system or public sewer. Wastes
detrimental to the public sewer system or to the functioning
of the sewage-treatment plant shall be treated and disposed of
in accordance with Section 1003 as directed by the code offi-
cial,

701.6 Tests. The sanitary drainage system shall be tested in
accordance with Section 312,

701.7 Connections. Direct connection of a steam exhaust,
blowotf or drip pipe shall not be made with the building
drainage system, Waste water where discharged into the
building drainage system shall be at a temperature not greater
than [40°F (60°C). Where higher temperatures exist,
approved cooling methods shall be provided.

701.8 Engineered systems. Engineered sanitary drainage
systems shall conform to the provisions ot Sections 310 and
714,

701.9 Drainage piping in food service areas. Exposed soil
or waste piping shall not be nstalled above any working,
storage or cating surfaces in food service establishiments.

SECTION 702
MATERIALS

702.1 Above-ground sanitary drainage and vent pipe.
Above-ground soil, waste and vent pipe shall conform to one
of the standards listed in Tahle 702.1.
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TABLE 702.1
ABOVE-GROUND DRAINAGE AND VENT PIPE

| MATERIAL STANDARD
i'Acrylonilri]c butadicne  styrene ASTM D 2661 ASTM F 628;
' (ABS) plastic pipe in [PS:ASTMUI 1488: CSA BISL.L
diameters, including Schedule
49, DR 22 (PS 200) und DR 24
{(PS 1403 with 4 solid. cellular
i care of composite wall

ASTM B 43

ASTM A 74 ASTM A 858
CISPE 301

ASTM B 42, ASTM B 302

ASTM B 75 ASTM B 88.

ASTM I3 251 ASTM B 306

ASTM A 53

ASTM C 1033

ASTMEF 1412,

CSABISL3

Polyviny! chloride {PVC) plustic| ASTM D 2665 ASTM F 891;
pipe in IPS diameters. inclu-  |ASTM F 14858 CSA BI181.2
ing schedule 40. DR 22 (PS
200, and DR 24 (PS5 {40
with a solid, cellular core or
composite wall

Polyvinv] chioride (PVC)
plastic pipe with a 3.25-inch
0.D. and a solid, cellular
core or composite wall

{Brass pipe

iCast-iron pipe

Copper or copper-alloy pipe

Copper or copper-alloy tubing
(Tvpe K. L. M or DWYV)

Galvanized steel pipe

Glass pipe

Polyoletin pipe

ASTM 13 29489, ASTM F 1488

Polyvinylidene fluoride ASTM F 1673, CSA BIS13

(PVDF) plastic pipe

Stainless steel drainage ASME AT12.3.1

svstems, Types 304 and 3101

702.2 Underground building sanitary drainage and vent
pipe. Underground building sanitary drainage and vent pipe
shall conform to one of the standards listed in Table 702.2.

702.3 Building sewer pipe. Building sewer pipe shall con-
form to one of the standards listed in Table 702.3,

702.4 Fittings. Pipe fittings shall be ¢pproved tor installation
with the piping material installed and shall comply with the
applicable standards listed in Table 702.4.

702.5 Chemical waste system. A chemical waste system
shall be completely separated from the sanitary drainage sys-
tery. The chemical waste shall be treated in accordance with
Section 803.2 before discharging to the sanitary drainage sys-
tern. Separate drainage systems for chemical wastes and vent
pipes shall be of an approved material that is resistant 1o cor-
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rosion and degradation for the concentrations of chemiculs

involved.

702.6 Lead bends and traps. Lead bends and traps shall not

be less than 'lg mch (3.2 mm) wall thickness.

TABLE 702,2
UNDERGROUND BUILDING DRAINAGE AND VENT PIPE

TABLE 702.3
BUILDING SEWER PIPE

MATERIAL

STANDARD

MATERIAL

STANDARD

Acrylonitrite butadiene styrene
{ABS) plastic pipe in IPS
diameters, including schedule
40, DR 22 (PS 2000 and DR
24 (PS 14 with u solid, cel-
lular core, or composite wall

ASTM D 2661; ASTM F 628,
ASTM F 1488; CSA BISI.1

Acrylonitrile butadiene styrene
(ABS) plastic pipe in IPS
diameters. including sched

ule 40, DR 22 (P$S 200) and

DR 24 (PS 140}, with a solid,
cellular core or composite
wall

ASTM D 2661 ASTM T 628,
IASTM F 1488; CSA BI81.1

Asbestos-cement pipe

ASTM C 428

Cast-iron pipe

ASTM A 74, ASTM A 888:
CISPI 301

Acrylonitrile butadiene styrene
{ABS) plastic pipe in sewer

aid drain diameters, includ-,

ing SDR 42 (PS 20y, PS 35
SDR 35 (PS 43, PS 50, PS
100, PS 140, SDR 235 (PS
1500 and PS 200; with a solid,
cellular core or composite
wall

ASTM F [488; ASTM D 2751

Copper or copper-alloy tubing
(I'ype K. L, M or DWV)

ASTM B 751 ASTM B 88
ASTM B 251 ASTM B 306

Polyolefin pipe

ASTMF [412;
C5A BISL3

Asbestos-cement pipe

ASTM C 428

Cast-iron pipe

ASTM A 74: ASTM A 88E;
CISPI 301

Polyviny] chloride (PVC)
plastic pipe in [PS diameters,
inclnding schedulfe 40. DR 22
(PS 206 and DR 24 (PS
140); with a solid. cellular
core, or composite wall

ASTM D 20653, ASTM F 891
ASTME 1488: CSA BI81.2

Concrete pipe

ASTM C 14; ASTM C 76,
CSA A2ST IM;
CSA A2STIM

Copper or copper-alloy tubing
(Type Kor L) !

ASTM B 75: ASTM B 38:
ASTM B 251

Polyvinyl chloride (PVC)
plastic pipe with a 3.25-inch
G.D. and a sohd, cellular
core, OF COmposite wall

ASTM D 2949 ASTM F 1488

Palyethylene (PE) plastic pipe |
(SDR-PR)

ASTM F 714

Polyvinytidena fluoride
{PVDF) plastic pipe

ASTM F 1673;
CSA BISL.3

Stainless steel drainage
systems, Type 3161

ASME A 11231

Polyvinyl chioride (PVC) :
plastic pipe in IPS diameters,
inciuding schedule 40, DR 22
{PS 200) and DR 24 (PS 140},
with a solid, cellular core or
composite wall

ASTM D 2665 ASTM F 891
ASTM F 1488
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Polyvinyl chloride (PVC})

plastic pipe in sewer and ASTM D 3034; CSAB1822;
drain diamelers_ incliding PS CSA BIS2.4

25, SDR 41 (PS 28), PS 35,
SDR 35 (PS 46), PS 50, PS
100, SR 26 (PS 115, PS.
140 and PS5 200; with o solid, .
cellular core or composite
wall

ASTM F 891: ASTM F 1488

Polyvinyl chloride (PVC)
plastic pipe with a 3.25-inch:
(3.1} and a solid, celluiar core
or composite wall.

ASTM D 2949, ASTM F {488

Polyvinylidene fluoride
(PVDF) plastic pipe

ASTM F 1673,
CSABIE1.3

Stainless steel drainage
systems, Types 304 und 3161

ASME A112.3.4

Viuified clay pipc

ASTM C 45 ASTM C 700
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TABLE 702.4
PIPE FITTINGS

MATERFIAL STANDARD

Acrylonitrile butadiene ASTM D 2661: ASTM F 628;
styrene {ABS) plasiic pipe in[CSA BI181.1
IPS diameters

Acrylonotrile butadiene ASTM 1 2751
styrene (ABS) plastic pipe in

sewer and drain diameters

“Asbestos coment ASTM C 428

Cust iron ASMEB [6.4; ASMEB 16.172:
ASTM A 74; ASTM A 888;

CISPT 301

Copper or copper alloy ASME B 16.15; ASME B 16.18:
ASME B 16.22: ASME B 16.23;

ASME B 16.26; ASME B 16.29

Glass ASTM C 10533

Gray iron and ductile iron AWWA C 110/A21.10

Malleable iron ASMEB 16.3

ASTMF 1412,
CSA B181.3

Polyolefin

Polyvinyl chloride (PV()
plastic in IPS diameaters

ASTM T3 2665; ASTM F 1466

SANITARY DRAINAGE

703.4 Existing building sewers and drains. Existing build-
ing sewers and drains shail connect with new building sewer
and drainage systems only where found by examination and
test to conform to the new system in quality of material. The
code official shall notify the owner to make the changes nec-
essary to conform to this code,

703.5 Cleanouts on building sewers, Cleanouls on building
sewers shall be located as set forth in Section 708.

SECTION 704
DRAINAGE PIPING INSTALLATION

704.1 Slope of horizontal drainage piping. Horizontal
drainage piping shali be installed in uniform alignment at uni-
form slopes. The slope of a horizontal drainage pipe shall be
not less than that indicated in Table 704.1.

TABLE 704.1
SLOPE OF HORIZONTAL DRAINAGE PIPE

! -
SIZE MINIMUM SLOPE
{inches) {inch per foot)
27, or less 'Y,
Y |
Jwo A
§ or larger Y

Polyvinyl chlonde (PVC)
plasiic pipe in sewer and drain
diamerters

ASTM D 3034

Polyvinyl chloride (PVC)
plastic pipe with a 3.25 inch
a.D.

ASTM 1D 2949

ASTM T 1673:
CSABISL3

Potyvinylidene Nuotide
(PVDIT} plastic pipe

Stainless steel drainage ASME A 1123

systems, Fypes 304 and 3160

Steel ASME B 16.9; ASME B 16.11;

ASMED 16.28

Vitrified clay ASTM C 700

For SI: [inch =254 me, | inch per fool = §3,3 mm/m,

SECTION 703
BUILDING SEWER

703.1 Building sewer pipe near the water service. Wherc
the building sewer 1s installed within 3 feet (1524 mm) of the
waler scrvice, the installation shall comply with the provi-
sions of Section 603.2.

703.2 Drainage pipe in filled ground. Where a building
sewer or building drain 15 installed on (illed or unstable
ground, the drainage pipe shall conform to one of the stan-
dards tor ABS plastic pipe, cast-iron pipe, copper or copper-
alloy tubing, or PVC plastic pipe listed in Table 702.3.

703.3 Sanitary and storm sewers. Where separate systems
of sanitary drainage and storm drainage are installed in the
same property, the sanitary and storm building sewers or
drains shall be permitted to be laid side by side in one trench.
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704.2 Change in size, The sicc of the drainage piping shall
nol be reduced in size in the direction of the Mow. A 4-ipch
by 3-inch (102 mm by 76 ram) water closet connection shall
not be considered as a reduction in size.

704.3 Connections to offsets and hases of stacks. Ilorizon-
tal branches shal! connect to the bases of stacks at a point
located not less than 10 times the diameter of the drainage
stack downstream from the stack. Horizontal branches shall
connect to horizontal stuck offscts at a point located not less
than 10 times the diameter of the drainage stack downstream
from the upper stack.

704.4 Future fixtures. Drainage piping for future fixtures
shall terminale with an approved cap or plug,

SECTION 705
JOINTS

705.1 General. This section contains provisions applicable to

Jjoints specilic to sanitary drainage piping.

705.2 ABS plastic. Joints between ABS plastic pipe or fit-
tings shall comply with Sections 705.2.1 through 705.2.3.

705.2.1 Mechanical joints. Mechanical joints on drainage
pipes shall be made with un clastomeric seal conforming
to ASTM C 1173, ASTM D 3212 or CSA B6O2. Mcechani-
cal joints shall be installed only in underground systems
unless otherwise approved. Joints shall be installed in
accordance with the manutacturer’s instructions.

705.2.2 Solvent cementing. Joint surfaces shall be clean
and free from moisture. Solvent cement that conforms to
ASTM D 2235 or CSA BI81.1 shall be applied to all joint
surfaces. The joint shall be made while the cement is wet.
Joints shatl be made in accordance with ASTM D 2235,
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ASTM D 2661, ASTM F 628 or CSA BISL1, Solvent-
cement joints shall be permitted above or below ground.

705.2.3 Threaded joints, Threads shall conform (o
ASME B1.20.1. Schedule 80 or heavier pipe shall be per-
witted to be threaded with dies specifically designed for
plastic pipe. Approved thread lubnicant or tape shall be
applied on the male threads only.

705.3 Asbestos cement, Joints between asbestos-cement pipe
or fittings shall be made with a sleeve coupling of the same
composition as the pipe, sealed with an elastomeric ring con-
forming to ASTM 2 1869,

705.4 Brass. Joints between brass pipe or fittings shall com-
ply with Sections 705.4.1 through 705.4.4.

705.4.1 Brazed joints. All joint surfaces shall be cleaned.
An approved flux shall be applied where required. The
joint shall be brazed with a filler metal conforming 10
AWS A58,

705.4,2 Mechanical joints. Mechimical juints shall be
installed in accordance with the manufaciurer’s instruc-
tions.

705.4.3 Threaded joints, Threads shall conform to
ASME B1.20.1. Pipe-joint compound or tape shali be
applied on the male threads only.

705.4.4 Welded joints. All joint swfaces shall be cleaned.
The joint shall be welded with an approved filler metal.

705.5 Cast iron. Joinls between cast-iron pipe or fitungs
shall comply with Sections 705.5.1 through 705.5.3.

705.5.1 Cavlked joints. Joints for hub and spigot pipe
shall be firmly packed with oakum or hemp. Molten lead
shall be poured in one operation Lo a depth of not less than
1 inch {25 mm). The lead shali not recede more than '/
inch (3.2 mm) below the rim of the hub and shall be
caulked tight. Paint, vamish or other coatings shall not be
permitted on the jointing material until after the joint has
been tested and approved. Lead shall be run in one pour-
ing and shall be caulked tight. Acid-resistant rope and
acid-proof cement shall be permitted.

705.5,2 Compression gasket joints. Compression gaskets
for hub and spigot pipc and fittings shall conform (o
ASTM C 564 and shall be fested 1o ASTM C 1563, Gas-
kets shall be compressed when the pipe is tully inserted.

705.5.3 Mechanical joint coupling. Mechanical joint
couplings for hubless pipe and fittings shall comply with
CISPL 310, ASTM C 1277 or ASTM C 1340. The elasto-
meric scaling sleeve shall conform to ASTM C 364 or
CSA BG0O2 and shall be provided wilth a center stop.
Mechanical joint couplings shall be installed in accor-
dance with the manufacturer’s installation instructions.

705.6 Concrete joints. Joints between conerete pipe and fit-
tings shall be made with an elastomeric scal conforming 1o
ASTM C 443, ASTM C 1173, CSA A257.3M or CSA B602.

705.7 Coextruded composite ABS pipe, joints. Joints
between coextruded composite pipe with an ABS outer layer
or ABS fittings shall comply with Sections 705.7.1 and
705.7.2.
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705.7.1 Mechanical joints. Mechanical joints on drainage
pipe shall bc made with an elastomeric seal conforming to
ASTM C1173, ASTM D 3212 or CSA B602. Mechanical
joints shall not be installed in above-ground systems,
unless otherwise approved. Joints shall be installed in
accordance with the manufacturer’s instructions.

705.7.2 Solvent cementing. Joint surfaces shall be clean
and free from moisture. Solvent cement that conforms to
ASTM D 2235 or CSA B181.1 shall be applied to all joint
surfaces. The joint shall be made while the cement is wet.
Joints shall be made in accordance with ASTM D 2235,
ASTM D 2661, ASTM F 628 or CSA B18L1.1. Solvent-
cement joints shall be permitted above or below ground.

705.8 Coextruded composite PVC pipe. Joints between
coextruded composite pipe with a PVC ouler layer or PVC
fittings shall comply with Sections 705.8.1 and 705.8.2.

705.8.1 Mechanical joints. Mechanical joints on drainage
pipe shall be made with an elastomeric seal conforming to
ASTM D 3212. Mechanical joints shall not be installed in
above-ground systems, unless otherwise approved. Joints
shall be installed in accordance with the manufacturer’s
instructions.

705.8.2 Solveni cementing. Joint surfaces shall be clean
and [ree from moisture. A purple primer that conforms to
ASTM F 656 shall be applied. Solvent cement not purple
in color and conforming to ASTM D 2564, CSA B137.3,
CSA B181.2 or CSA B182.1 shall be applied to all joint
surfaces. The joint shall be made while the cement is wet
and shall be in accordance with ASTM D 2855, Solvent-
cement joints shall be permitted above or below ground.

705.9 Copper pipe. Joints between copper or copper-alloy
pipe or fittings shall comply with Sections 703.9.1 through
705.9.5.

705.9.1 Brazed joints. All joint surfaces shall be cleaned.
An upproved flux shall be applicd where required. The
joint shall be brazed with a filler metal conforming to
AWS AS 8.

705.9.2 Mechanical joints, Mechanical joints shall be
installed in accordance with the manufacturer’s instruc-
tions.

705.9.3 Soldered joints. Solder joints shall be made in
accordance with the methods of ASTM B 828, Ali cut ube
ends shall be reamed to the full inside diameter of the lube
end. All joint surfaces shall be cleaned. A flux conforming
to ASTM B 813 shall be applied. The joint shall be sol-
dered with a solder conforming to ASTM B 32,

705.9.4 Threaded joints. Threads shall conform to
ASME B1.20.1, Pipe-joint compound or tape shall be
applied on the male threads only.

705.9.5 Welded joints. All joint surfaces shall be cleaned.
The joint shall be welded with an approved tiller melal.

705,10 Copper tubing, Joints between copper or copper-
alloy tobing or fittings shall comply with Sections 705.10.1
through 705.10.3.

705.10.1 Brazed joints. Al joint surfaces shall be
cleancd. An approved flux shall be applied where
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required. The joint shall be brazed with a filler metal con-
forming to AWS A58,

795.10.2 Mechanical joints. Mechanical joints shall be
mmstailed in accordance with the manuotacturer's instrug-
tions.

703.10.3 Soldered joints, Solder joints shall be made in
accordance with the methods of ASTM B 828, All cut tube
ends shall be reamed to the full inside diameter of the tube
end. All joint surfaces shall be cleanad. A flux conforming
10 ASTM B 813 shall be applied. The joint shalt be sol-
dered with a solder conforming 1o ASTM B 32.

705.11 Borosilicate glass joints. Glass-to-glass connections
shall be made with a bolted compression-type stainless steel
(300 series) coupling with contovred acid-resistant clasto-
meric compression ing and a fluorocarbon polymer inner
seal ring; or with caulked joints in accordance with Section
705.11.1.
705,111 Caulked joints. Lead-caulked joints for bub and
spigot soil pipe shall be firmly packed with oakum or
hemp and filled with molten lead not less than 1 inch (25
mm) in depth and not to recede more than '/g ioch (3.2
mm) below the rim of the hub. Paint, varnish or other coat-
ings shall not be permitted on the jointing material until
after the joint has been tesled and approved. Lead shall be
run in one pouring and shall be caulked tight. Acid-resis-
tant rope and acidproof cement shall be permitted,

705.12 Steel. Joints between galvanized steel pipe or fittings
shall comply with Sections 705.12.1 and 705.12.2.

705.12,1 Threaded joints. Threads shall conform to
ASME B1.20.1. Pipe-joint compound or tape shall be
applied on the male threads only.

705.12.2 Mechanical joints. Joints shall be made with an
approved elastomeric seal. Mechanical joints shall be
installed in accordance with the manufacturer’s instruc-
tions,

705.13 Lead. Joints between lead pipe or tittings shall com-
ply with Sections 705.13.1 and 705.13.2.

705.13.1 Burned. Burned joints shall be uniformly fused
together into one continwous piece, The thickness of the
joint shall be at least as thick as the lead being joined. The
filler metal shall be of the same material as the pipe.

705.13.2 Wiped. Joints shall be fully wiped, with an
exposed surface on each side of the joint not less than */,
inch (19.1 mm). The joint shalt be not less than ¥, inch
(9.5 mm) thick at the thickest point,

705.14 PV plastic. Joints between PVC plastic pipe or fit-
tings shall comply with Sections 703.14.1 throurh 705,14.3.

705.14.1 Mechanical joints. Mechanical joints on drain-
age pipe shall be made with an elastomeric seal conform-
ing o ASTM C 1173, ASTM D 3212 or CSA B602.
Mechanical joints shall not be installed in above-ground
systems, unless otherwise approved. Joints shall be
installed in accordance with the manufacturer’s instruc-
tions.

705.14.2 Solvent cementing. Joint surfaces shall be clean
and free from moisture. A purple primer that conforms to
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ASTM F 656 shall be applicd. Solvent cement not purple
in color and conforming to ASTM D 2564, CSA BI137.3.
CSA BIRI.2 or CSA BI82.1 shall be aupplied to all joint
surfaces. The joint shall be made while the cement is wet
and shall be in accordance with ASTM D 2855, Solvent-
cement joints shal! be permitted above or below ground,

705.14.3 Threaded joints. Threads shall conform to
ASME B1.20.1. Schedule 80 or heavier pipe shall be per-
mitted (o he threaded with dies specifically desizned for
plastic pipe. Approved thread lubricant or tape shall be
applied on the male threads only.

705.15 Vitrified clay. loints between vitnfied clay pipe or
ftings shall be made with an elastomeric seal conforming to
ASTM C 425, ASTM C 1173 or CSA Ba02.

705.16 Polvethylenc plastic pipe. Joints between polyethyl-
ene plastic pipe and fittings shall be underground and shall
comply with Section 705.16.1 or 705.16.2.

705.16.1 Heat-fusion joints. Joint surfaces shall be clean
and free from moisture. All joint surfaces shall be cut,
heated to melting temperature and joined using tools spe-
cifically designed for the operation. Joints shall be undis-
turbed until cool. Joints shall be made in accordance with
ASTM D 2657 and the manufacturer’s instructions.

705.16.2 Mechanicad joints. Mechanical joints in drain-
age piping shall be made with an elastomeric seal con-
forming to ASTM C 1173, ASTM D 3212 or CSA B602.
Mechanical joints shall be installed in accordance with the
manufacturer’s instructions.

705.17 Polyolefin plastic. Joints between polyolefin plastic
pipe and fittings shall comply with Scetions 703.17.1 and
705.17.2.

705.17.1 Heat-fusion joints. Heal-fusion joints for poly-
olefin pipe and tubing joints shall be installed with socket-
type heat-tused polyolefin tittings or electrofusion poly-
olefin 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 1412 or CSA
BIgL.3.

705.17.2 Mechanical and compression sleeve joints.
Mechanical and compression sleeve joints shall be
installed in accordance with the manufacturer’s instruc-
tions.

705,18 Polyvinylidene fluoride plastic. Joints between poly-
vinylidene plastic pipe and fittings shall comply with Sec-
tions 705.18.1 and 705.18.2.

705.18.1 Heat-fusion joints. Heal-fusion joints for poly-
vinylidene [Tuoride pipe and tubing joints shall be instalted
with socket-type heat-fused polyvinylidene fluoride fit-
tings or electrofusion polyvinylidenc fittings and cou-
plings. Joint surfuces shall be clean and free from
moisture. The joint shall be undisturbed until cool. Joints
shall be made in accordance with ASTM F 1673,

705.18.2 Mechanical and compression sleeve joints.
Mechanical and compression sleeve joinls shall be
installed in accordance with the manufacturer’s instruc-
tions.
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705.19 Joints between different materials, Joints between
different piping materials shall be made with a mechanical
joint of the compression or mechanical-sealing type conform-
ing to ASTM C 1173, ASTM C 1460 or ASTM C 1461, Con-
nectors and adapters shall be approved for the application and
such joints shall have an clastomeric seal conforming to
ASTM C 425, ASTM C 443, ASTM C 564, ASTM C 1440,
ASTM D 1869, ASTM F 477, CSA A257.3M or CSA B602,
or as required in Sections 705.19.1 through 705.19.7. Joints
between glass pipe and other types of materials shall be made
with adapters having a TFE seal. Joints shall be installed in
accordance with the manufactorer’s instructions,

705.19.1 Copper or copper-alloy tubing to cast-iron
hub pipe. Joints between copper or copper-alloy tubing
and cast-iron hub pipe shall be made with a brass ferrule
or compression joint, The copper or copper-alloy tubing
shall be soldered to the ferrule in an approved manner, and
the terrule shall be joined to the cast-iron hub by a caulked
joint or a mechanical compression joint.

705.19.2 Copper or copper-alloy tubing to galvanized
steel pipe. Joints between copper or copper-atloy tubing
and galvanized steel pipe shall be made with a brass con-
verter fitting or dielectric fitting. The copper tubing shall
be soldered to the fitting in an approved manner, and the
fitting shall be screwed to the threaded pipe.

705.19.3 Cast-iron pipe to galvanized steel or brass
pipe. Joints between cast-iron and galvanized steel or
brass pipe shall be made by either caulked or threaded
Joints or with an approved adapier fitting,

705.19.4 Plastic pipe or tubing to other piping material.
Joints between different types of plastic pipe or between
plastic pipe and other piping material shall be made with
an approved adapter fitting. Joints between plastic pipe
and casl-iren hub pipe shall be made by a caulked joint or
a mechanical compression joint.

705.19.5 Lead pipe to other piping material. Joints
between lead pipe and other piping material shall be made
by a wiped joint to a caulking ferrule, soldering nipple, or
bushing or shall be made with an approved adapter fitting.

705.19.6 Borosilicate glass to other materials. Joints
hetween glass pipe and other types of materials shall be
made with adaplers having a TFE seal and shall be
installed in accordance with the manufacturer’s instruc-
f1oms.

765.19.7 Stainless steel drainage systems to other mate-
rials. Joints between stainless steel drainage systems and
other piping materials shall be made with approved
mechunical couplings.
5,20 Drainage slip joints. Slip joints shall comply with
Section 405.8.

7035.21 Caulking ferrules, Ferrules shall be of red brass and
shall be 1n accordance with Table 705.21.
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TABLE 705.21
CAULKING FERRULE SPECIFICATIONS
INSIDE !
PIPE SIZES DIAMETER LENGTH ' MINIMUM WEIGHT
{inches} {inches} {inches) EACH

2 2, 4, | pound

3 34, 44, I pound 12 ounces

4 47, 4'7, 2 pounds 8 ounces

For 810 Tinch =254 mm, 1 ounce . 2835 ¢, | pound = (1.454 kg.
705.22 Soldering bushings. Soldering bushings shall be of
red brass and shall be in accordance with Table 705.22.

TABLE 705.22
SOLDERING BUSHING SPECIFICATIONS

PIPE SIZES MINIMUR WEIGHT
{inches) EACH
1, 6 ounces
17, R ounces ]
2 14 punces
2', I pound & onnces
3 2 poumds
[ 4 3 pounds 8§ ounces

For 510 Pinch =254 mm. ounce = 28.35 1, | pound = 0454 k.

705,23 Stainless steel drainage systems. O-ring joints for
stainless steel drainage systems shall be made with an
approved elastomeric seal.

SECTION 706
CONNECTIONS BETWEEN DRAINAGE
PIPING AND FITTINGS

706.1 Connections and changes in direction. All connec-
tions and changes in dircction of the sanitary drainage system
shall be made with approved drainage fittings. Conncctions
between drainage piping and fixtures shall conform to Sec-
tion 405,

706.2 Obstructions. The fittings shall not have ledges, shoul-
ders or reductions capable of retarding or obstructing flow in
the piping. Threaded drainage pipe fittings shall be of the
recessed drainage type. This section shall not be applicable to
tubular waste fittings used to convey vertical flow upstream
of the trap seal liquid level of a fixture crap.

706.3 Installation of fittings, Fittings shall be instalied to
guide sewage and waste in the direction of flow. Change in
direction shall be made by fitings installed in accordance
with Table 706.3. Change in direction by combination fit-
tings, side inlets or increasers shall be installed in accordance
with Table 706.3 based on the pattern of flow created by the
fitting. Double sunitary tee patterns shall not receive the dis-
charge of back-to-back water closets and fixtures or appli-
ances with pumping action discharge.
Exception: Back-to-back watcr closet connections to dou-
ble sanitary tees shall be permitted wherc the horizontal
developed length between the outlet of the water closet
and the connection to the double sanitary tee pattern is 18
inches (457 mm) or greater,
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TABLE 706.3

FITTINGS FOR CHANGE IN DIRECTION

SANITARY DRAINAGE

Countersunk heads shall be installed where raised heads are a
trip hazard. Cleanout plugs with borosilicate glass systems
shall be of borosilicate glass,

708.3 Where required. Clcanouts shall be located in accor-
dance with Sections 708.3.1 through 708.3.6.

CHANGE IN DIRECTION
TYPE OF FITTING Horizonial to Yertical to Horizontal to
PATTERN vertical horizontal horizontal

Sixteenth bend X X X
{Eighth hend X X X
Sixth bend X X X
Quarter bend X X! X
Short sweep X X X'
Long sweep X X X
Sa.nilary tee X* — —
Combination wye

and eighth bend X X X

For SI: 1inch — 23,4 mm.

o The fittings shall only be permitted tor a 2-inch or smaller fixters drain

b. Three inches ar larger.

c. Fora limitation oo double sanitiary 1ees, see Section 706.3.

706.4 Heel- or side-inlet quarter bends. Heel-inlet quarter
bends shall be an acceptable means of connection, except
wherc the quarter bend serves a water closet. A low-heel inlet
shall not be used as a wet-venled connection. Side-inlet quar-
ter bends shall be an acceptable means of connection for
drainage, wet venting and sfack venting arrangements.

SECTION 707
PROHIBITED JOINTS AND CONNECTIONS

707.1 Prohibited joints. The following types of joints and
connections shall be prohibited:

1. Cement or concrete joints,
2. Mastic or hot-pour bituminous joints.

3. Joints made with fittings not gpproved for the specific
installation.

4. Joints between different diameter pipes made with elas-
tomeric rolling O-rings.

5. Solvent-cement joints between different types of plastic
pipe.

6. Saddle-type fittings.

SECTION 708
CLEANOUTS

708.1 Scope. This section shall govern the size, location,
installation and maintenance of dranage pipe cleanouts.

708.2 Cleanout plugs. Cleanout plugs shall be brass or plas-
tic. or other approved materials. Brass cleanout plugs shall be
utilized with metallic druin, waste and vent piping only, and
shall conform w ASTM A 74, ASME Al1123.1 or ASME
Al112.36.2M. Cleanouts with plate-siyle access covers shall
be fitted with corrosion-resisting fasteners. Plastic cleanout
plugs shall conform to the requircments of Section 702.4.
Plugs shall have raised square or countersunk square heads.
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708.3.1 Horizontal drains within buildings. All horizon-
tal drains shall be provided with cleznouts jocated not
more than 100 feet (30 480 mm) apart.

708.3.2 Building sewers. Building sewers shall be pro-
vided with cleanouts located not more than 100 feet (3{}
480 mm} apart measured from the upstream entrance of
the cleanout. For building sewers 8 inches (203 mm) and
larger, manholes shall be provided and located nol more
than 200 feet (60 960 mm) from the junction of the build-
ing drain and building sewer, at each change in direction
and at intervals of not more than 400 feet (122 m) apart.
Manholes and manhole covers shall be of an approved
type.

708.3.3 Changes of direction. Cleancuts shall be installed
at each change of direction greater than 45 degrees (0.79
rad) in the building sewer. building drain and horizontal
waste ar seil lines, Where more than one change of direc-
fion occurs in a run of piping, only one cleanout shall be
required lor each 40 feet (12 192 mm) of developed length
of the drainage piping.

708.3.4 Basc of stack. A cleanout shall be provided at the
base of each waste or soil siuck.

708.3.5 Building drain and building sewer junction.
There shall be a cleanout near the junction of the building
drain and the huilding sewer. The cleanout shall be either
ingide or outside the building wall and shall be brought up
to the finished ground level or to the basement {loor level.
An approved two-way cleanout is allowed 1o be used at
this location to serve as a required cleanout for both the
building draim and building sewer. The cleanout at the
Junction of the buifding drain and building sewer shall not
be required if the cleanout on a 3-inch (76 mm) or larger
diameter soil stack is located within a developed fength of
10 feet (3048 mm) of the building drain and building
sewer connection. The minimum size of the cleanout at the
junction of the building drain and building sewer shall
comply with Section 708.7.

708.3.6 Manholes. Manholes serving a building drain
shall have sceured gas-light covers and shall be located in
accordance with Section 708.3.2.

708.4 Concealed piping. Cleanouts on concealed piping or
piping under a (loor slub or in 4 crawl space of less than 24
inches {610 mm} in height or a plenum shall be extended
through and terminate flush with the finished wall, tloor or
eround surface or shall be extended to the outside of the
building. Cleancut plugs shall not be covered with cement,
plaster or any other permanent finish material. Where it is
necessary to conceal a cleanout or to terminate a cleanout in
an area subject to vehicolar traffic. the covering plate, access
door or cleanout shali he of an gpproved type designed and
installed for this purpose.
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708.5 Opening direction. Every cleanout shall be installed to
open o allow cleaning in the direction of the flow of the
drainage pipe or at right angles thereto.

708.6 Prohibited installation. Cleancut openings shall not
be utilized for the installation of new fixtures, except where
approved and where another cleanout of equal access and
capacity is provided,

708.7 Minimum size. Cleanouts shall be the same nominal
size as the pipe they serve up lo 4 inches (102 mm). For pipes
larger than 4 inches (102 mm) nominal size, the size of the
cleanout shall be not less than 4 inches (102 mm).

Exceptions:

1. “P trap connections with slip joints or ground joint
connections, or stack cleanouts that are not more
than one pipe diameter smaller than the drain served,
shall be permitted.

2. Cast-tron cleanout sizing shall be in accordance with
referenced standards in Table 7024, ASTM A 74
for hub and spigot fittings or ASTM A 888 or CISPI
30 for hubless fittings.

708.8 Clearances, Cleanouts on 6-inch (153 mm) and
smaller pipes shall be provided with a clearance of not less
than 18 inches (457 mm) for rodding. Cleanouts on 8-inch
(203 mm) and larger pipes shall be provided with a clearance
of not less than 36 winches {914 mm) for rodding.

708.9 Access. Access shall be provided to all cleanouts.

SECTION 709

709.3 Values for continnous and semicontimious flow.
Drainage fixtiure unit valucs for continuous and semicontinu-
ous flow into a drainage svstem shall be computed on the
basts that 1 gpm ¢0.06 Lis) of flow is equivalent to two fix-
ture units.

709.4 Values for indirect waste receptor. The drainage fix-
ture pnit load of an indirect waste receptor receiving the dis-
charge of indirectly connected fixtures shall be the sum of the
drainage fixture pnit values of the fixtures that discharge to
the recepter, but not less than the drainage fixture unir value
given for the indirect waste receptor in Table 709.1 or 709.2.

709.4.1 Clear-water waste receptors. Where wuste
receptors such as floor drains, fleor sinks and hub drains
receive only clear-water waste from display cases, refrig-
erated display cases, ice bins. coolers and freezers, such
receptors shall have u drainage fixture unir value of one-
haif.

SECTION 710
DRAINAGE SYSTEM SIZING

7i0.1 Maximum fixture unit load. The maximum number
of drainage fixture units connected to a given size of building
sewer, building drain or horicontal branch of the building
draine shall be determined using Table 710.1{1}. The maxi-
mum number of drainage fixmure units connected to a given
size of horizontal branch or vertical soil or waste szack shall
be determined using Table 710.1(2).

TABLE 710.1{1)
BUILDING DRAINS AND SEWERS

FIXTURE UNITS GONNECTED To ANY PORTION OF THE BUILDING.
709.1 Values for fixtures. Drainage fixture unit values as DRAIN OR THE BUILDING SEWER, INCLUDING
given in Table 709.1 designate the relative load weight of dif- BRANCHES OF THE BUILDING DRAIN®
terent kinds of fixtures that shall be employed in estimating OIAMETER OF Slope per foot
the (otal load carried by a soil or waste pipe, and shall pe used PIPE (inches} | '/sinch '/, inch 't inch 'Y, inch
in connection with Tables 710.1(1) and 710.1(2) of sizes for 17 . T
so1l, waste and vent pipes for which the permissible load is : '
given in terms of fixture units. I/, - ™ 3 3
709.2 Fixtures not fisted in Table 709.1. Fixtures not listed 2 - 21 %
in Table 709.1 shall have a drainage fixrure unit load based 2, — — 24 3
on the outlet size of the fixture n accordance with Table 3 _ 1% 42 30
709.2. The minimuwmn trap size for unlisted fixtures shall be , TR0 T 230
the size of the drainage outlet but not less than 1/, inches (32 _ ’ >
mm). 5 — 390 480 575
TABLE 709.2 6 — T00 840 1,000
DRAINAGE FIXTURE UNITS FOR FIXTURE DRAINS OR TRAPS 3 | 400 1600 (920 3300
FIXTURE DRAIN OR TRAP SIZE DRAINAGE FIXTURE UNIT ’ i ' -
{inches) VALUE 10 2,500 2,900 3,300 4,200
14, l 12 3,900 4,600 5,600 0,700
1Y, 2 15 7,000 8,300 10,000 12.000
2 3 For 81t | inch =254 mnw | inch per foot = 3.3 mm/m.
2'7 4 a. The minimum size of any building drain serving a warer closet shall be 3
= inches.
3 5 -
2 6

For 510 Tincl = 254 .
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TABLE 7091

PRAINAGE FIXTURE UNITS FOR FIXTURES AND GROUPS

SANITARY DRAINAGE

DRAINAGE FIXTURE UINIT

MINIMUM SIZE OF TRAP

FEXTURE TYPE VALUE AS LOAD FACTORS (inches)
Automitic clothes washers, commercial®® 3 2
Automatic clothes washers, residential 2 2
Bathroom group as defined in Section 202 s o
(1.6 gpf water closet)’ ’
Bathroom group as defined in Section 202 .
{water closet lNushing greater than 1.6 gpf) 0 o
Bithtub?® (with or without overhead shmx:'e:' or whirpool attachments) 2 LY,
Bidet ' ] 1,
Combination sink and tray 2 1,
Dental lavatory 1 1Y,
Dental unit or cuspidor 1 1,
Dishwashing mach.ine"._ domestic pi 1Y,
Drinking {fountain 4 1Y,
Emergency floor drain 0 2 |
Floor drains' P 2
Floor sinks Note h 2
|Kitchen sink, domestic 2 1/,
Kitchen sink, domestic with food waste grinder and/or dishwasher 2 1
Laundry tray {1 or 2 compartments) 2 1Y,
Lavatory | 1Y,
Shower (based on the total flow rate through showerheads und body sprays)
Frow rate:
5.7 gpm or less 2 1Y,
Greater than 5.7 gpm 1o 12,3 gpm 3 2
Greater than 12.3 gpm to 25.8 gpm 3 3
Greater than 25.8 gpm to 35.6 gpm 6 4
Service sink 2 L'z,
Sink 2 1Y,
Urinal 4 Note d
Urinal, 1 gallon per flush or less 2 Note d
Urinal, nonwater supplied 'Y Note d
Waush sink (civcular or moltiple) each set of faucets 2 1Y,
Water closet, flushometer tank, public or private 4 Note d
Water closel, private {1.6 g#ph) 3 Note d
Watar closet. private (flushing greater than 1.6 gpt) 4 Node d |
Water closet. public (1.6 gpf) & Note d
6¢ Note )

Water closet. public (flushing greater than 1.6 gpt)

For St inch =254 mm. | gallon = 3.785 1., gpf = gallon per Hushing cyele, gpm = gailon per minoie.

4. Tior traps Larger than 3 inches, use Table 7052,

b A showerhead over a bathiub or whirlpool bathtub auachment does not increase the drainage fixture unit value.

¢. See Sectioax 709.2 through 709.4.1 for methods of computing wnit value of fixiures not Hsted in this tble or for rating

d. Trap size shall be consisient with the fixieee outlar size.

ol devices with intermittent Mows,

e. For the purpose of computing loads on building drains and sewers, water elosets and urinals shall not be ruted at a lower drainage fixture unir unless the lower

vilues are confirmed by 1esting.

f. For fixtures addad to a bathroum group, udd the diu value of those additional fistures o the bathroom group fixture coual.

g£. See Section 4063 for sizing requireients tor fixtare drain, branch drain, and drumnage stack for an aurematic clothes washer stundpipe.

b See Sectiony 7094 and 70941,
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TABLE 710.1{2} of the stack shall be vented in accordance with Section 907 |

HORIZONTAL FIXTURE BRANCHES AND STACKS®

and sized as follows:

MAXIMUM NUMBER OF(SE,?INAGE FIXTURE UNITS 1. The portion of the sfack above the offset shall be sized
Stackar as for a vertical stuck based on the tofal number of
Tom T Towarfor stack drainage fixture units above the offsct.
discharge |  of three Total for stack 2. The offset shall be sized in accordance with Section
Total for | into ong branch greater than T10.1.1
D{AMETER OF | horizontal j  branch Intervals or three branch shede
PIPE (Inches} | branch | interval less ntervals 3. The portion of the stack helow the offset shall be sized
'Y, 3 2 4 8 as for the offset or based on the total number of drain-
2 6 6 10 24 age fixture units on the entire srack, whichever is larger
— 2V 12 5 0 P [see Tuble 710.1(2), Columm 3].
3 30 0 18 77 711.2.1 Omission of vents for horizontal stack offsets.
— 0 " 520 500 Vents for horizantal stack offsets required by Section
4 : 0 - : 711.2 shall not be required where the stack and s offset
360 200 340 1,100 are one pipe size larger than required for a building drain
6 620 350 &) 1,500 fsee Table 710.1(1)] and the entire stack and ov_ffsct ate not
2 1400 | 600 2200 1600 less in cross-sectional area than that required for a straight
i - : - ~ stack plus the area of an offset vent as provided for in Sec-
— P P
10 2.500 000 3,800 5.600 tion 907.
12 3,900 .30 6.000 8,400 . 711.3 Offsets below lowest branch. Where a vertical offset
15 7,000, Notee Note ¢ Nole ¢ J oceurs in a soil or waste stack below the lowest horizontal
For SL 1 inch = 25.4 mm, branch, a change in diameter of the stack because of the off-

4. Does not include branches of the building driin. Refer to Table 7T10.1(1).

b. Slacks shall he sized hased on the towal accumulaled connected 1oad at
vach story or branch interval. As the total accumulated connected load
decreases. slacks are permittsd 10 be reduced in size, Stack diamerers shall
nat be reduced to less than vne-hall of the diameter of the largest stack
sl Teguired,

¢. Sizing load baxed on design criteria.

710.1.1 Horizontal stack offsets. Horizontal stack offsets

shall he sized as required for building drains in accordance
with Table 710.1(1), except as required by Section 71 1.3

710.1.2 Vertical stack offsets. Vertical stack ottsets shall
be sized as required for straight stacks in accordance with
Table 710.1(2}. except where required to be sized as
Building drain in accordance with Section 711 1.1

710.2 Future fixtures. Where provision is made for the
future installation ol [ixtures, those provided for shall be con-
sidered 1y determining the required sizes of drain pipes.

SECTION 711
OFFSETS IN DRAINAGE PIPING IN
BUILDINGS OF FIVE STORIES OR MORE

711.1 Horizontal branch connections above or below ver-
tical stack offsets. If a horizontal branch connects to the
stack within 2 feet (610 mm) above ar below a vertical sfack
oftset, and the offset is located more than four branch infer-
vals below the top of the stack, the offset shall be vented in
accordance with Section 906.

711.1.1 Omission of vents for vertical stack offsets.
Vents for vertical offsets required by Section 711.1 shall
not be required where the stack and its oftset are sized as a
building drain [see Table 710.1(1)).

711.2 Horizontal stack offsets. A stack with a horizontal
offset located more than four branch intervals below the top
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set shall not be required. 17 a horizontal offset occurs in a soil
or wasle sfack below the lowest horizontal branch, the
requircd diameter of the offset and the srack below it shall be
determined as for a building drafn in accordance with Tuble
710.1(1).

SECTION 712
SUMPS AND EJECTORS

712.1 Building subdrains. Building subdrains that cannot be
discharged to the sewer by gravity flow shall be discharged
into a tightly covered and vented sump from which he liquid
shall be lifted and discharged into the building gravity drain-
age syslem by automatic pumping equipment or other
approved method. In other than existing structures, the sump
shall not receive drainage from any piping within the building
capable of being discharged by gravity to the butlding sewer.

712.2 Valves required. A check valve and a full open valve
located on the discharge side of the check valve shall be
installed in the pump or ejector discharge piping between the
pump or ejector and the gravity drainage system. Access shall
be provided to such valves. Such valves sball be located
above the sump cover required by Section 712.1 or, where the
discharge pipe from the ejector is below grade, the valves
shall be accessibly located outside the sump below grade in
an access pit with a removable aeeess cover.

712.3 Sump design. The sump pump, pit and cischarge pip-
ing shall conform to the requirements ot Sections 712.3.1
through 712.3.5.
712.3.1 Sumnp pump. The sump pump capacity and head
shall be appropriate to anticipated use requirements.

712.3.2 Sump pit. The sump pit shali be not less than 18
inches (457 mm) in diamelter and not less than 24 inches
{610 mm) in depth, unless otherwise approved. The pit
shall be accessible and located such that all drainage flows
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into the pit by gravity. The sump pit shali be constructed
of tile. concrete, stecl, plastic or other approved materials.
The pit bottom shall be solid and provide permanent sup-
porl for the pump. The sump pit shall be fitted with a gas-
tight removable cover adequate to support anticipated
loads in the area of use. The sump pit shall be vented in
accordance with Chapter 9.

712.3.3 Discharge pipe and fittings. Discharge pipe and
fittings scrving sump pumps and ejectors shall be con-
structed  of materials in accordance  with  Sections
712.3.3.0 and 712.3.3.2 and shall be approved.

712.3.3.1 Materials. Pipe and fitting materials shall be
constructed of brass. copper. CPVC, ductile iron, PE,
or PYC.

712.3.3.2 Ratings. Pipe and (ittings shall be rated lor
the maximum system operating pressure and tempera-
ture. Pipe fitting materials shall be compatible with the
pipe material, Where pipe and fittings are buried in the
earth, they shall be suitable for burial.

712.3.4 Maximum effluent level. The effluent level con-
trol shall be adjusted and maintained to at all times prevent
the effluent in the sump from rising (o within 2 inches (51
mm) of the invert of the gravity drain inlet into the sump.

712.3.5. Pump connection to the drainage system.
Pumps connected to the drainage sysiem shall connect
to a building sewer, building drain, soil stack, waste
stack or horizontal branch drain. Where the discharge
line connects into hoerizontal drainage piping, the con-
nection shall be made through a wye fitting into the top
of the drainage piping and such wye fitting shall be
located not less than 10 pipe diameters from the base of
any soil stack, waste stack or fixture drain.

712.4 Sewage pumps and sewage ejectors. A sewage pump
or sewage gjector shall automatically discharge the contents
of the sump to the building drainage system.

712.4.1 Macerating toilet systems. Macerating loilet sys-
tems shall comply with CSA B45.9 or ASME Al1234
and shall be installed in accordance with the manufac-
lurer's installation instructions.

712.4.2 Capacity. A scwage pump or sewage ejector shall
have the capacity and head for the application require-
ments. Pumps or ejectors that receive the discharge of
water closets shall be capable of hundling spherical solids
with a diameter of up to and including 2 inches (3] mm}.
Other pumps or ejectors shall be capable of handling
spherical solids with a diameter of up to and including 1
inch (25.4 mm). The capacity of a pump or ¢jector based
on the diameter of the discharge pipe shall be not less than
that indicated in Tuble 712.4.2,

Exceptions:

|. Grinder pumps or grinder ejectors that receive
the discharge of water closets shall bave a dis-
charge opening of not less than 1'/, inches (32
mm),
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2. Macerating toilet assemblies that serve single
water closets shall have a discharge opening of
not less than %/, inch (19 mm).

TABLE 712.4.2
MINIMUM CAPACITY OF SEWAGE PUMP OR SEWAGE EJECTOR

! DIAMETER OF THE DISCHARGE | CAPACITY OF PUMP OR EJECTOR
’ PIPE (inches) {gpm}
2 : 21
2, 30
3 46

For 81 1inch =254 mm, | gallon per minate = 3.785 Lim.

SECTICN 713
HEALTH CARE PLUMBING

713.1 Scope. This section shall govern those aspects of health
care plumbing systems that differ from plumbing sysiems in
other structures. Health care plumbing systems shall conform
to this section in addition to the other requirements of this
code. The provisions of this section shall apply to the special
devices and equipment instalied and maintained in the fol-
lowing occupancies: nursing homes; homes for the aged;
orphanages; infirmaries; first aid stations; psychiatric facili-
ties; clinics; professional offices of dentists and doctors; mor-
tuaries; educational facilities; surgery, dentistry, rescarch and
testing laboratories; establishments manulacturing pharma-
ceutical drugs and medicines; and other structures with simi-
lar apparatus and equipment classitied as plumbing.

713.2 Bedpan washers and clinical sinks, Bedpan washers
and clinical sinks shall connect 10 (e drainage and vent sys-
tern in accordance wilh the requirements tor a water closet.
Bedpan washers shall also connect to a local vent.

713.3 Indirect waste. All sterilizers, stcamers and condens-
ers shall discharge to the drainage through an indirect waste
pipe by means of an zir gap. Where a baltery of not more
than three sterilizers discharges to an individual receptor, the
distance between the receptor and a sterilizer shall not exceed
8 feet (2438 mm). The indirect waste pipe on a bedpan
steamer shall be trapped.

713.4 Vacuum system station. Ready access shall be pro-
vided to vacuam system station receptacles. Such receptacles
shall be built into cabinets or recesses and shall be visible,

713.5 Bottle system. Vacuum (tluid suction} systems
intended for collecting, removing and disposing of blood, pus
or other fluids by the bottle system shall be provided with
receptacles equipped with an overflow prevention device at
each vacuum outlet station.

713.6 Central disposal system equipment. All central vac-
uum {tluid suction) systems shall provide continuous service.
Systems equipped with collecting or control tanks shall pro-
vide for draining and cleaning of the tanks while the system is
in operation. In hospitals, the system shall be connected to the
emergency power system. The exhausts from a vacuum pump
serving a vacuum (fluid suction) system shall discharge sepa-
rately o open air above the roof,
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713.7 Central vacoum or disposal systems. Where the
waste from a central vacuum (fluid suction) system of the
barometric-lag, collection-tank or bottle-disposal type is con-
nected to the drainage system, the waste shall be directly con-
nected 10 the sanitary druinage system through a trapped
waste.

713.7.1 Piping, The piping of a central vacuum (fTuid suc-
tion) system shall be of corrosion-resistant material with a
smoath imerior surface. A branch shall not be less than '/,
inch (12.7 mm) nominal pipe size for one outlet and shall
be sized in accordance with the number of vacoum outlets,
A main shall not be less than 1-inch (25 mm) nominal pipe
size. The pipe sizing shall be increased in accordance with
the manufacturer’s instructions as stations are increased.

713.7.2 Velocity, The velocity of airflow in a central vac-
uum (fluid suction) system shall be less than 5,000 feet per
minute (25 m/s).

713.8 Vent connections prohibited. Connections between
local vents serving bedpan washers or sterilizer vents serving
sterilizing apparatus and normal sanitary plumbing systems
are prohibited. Only one type of apparatus shall be served by
i local vent,

713.9 Laecal vents and stacks for bedpan washers, Bedpan
washers shall be vented to open air above the rool by means
of one or more Jocal vents. The local vent for a bedpan
washer shall not be less than a 2-inch-diameter {51 mm) pipe.
A local vent serving a single bedpan washer is permitted to
drain to the fixture served,

713.9.1 Multiple installations, Where bedpan washers
are located above each other on more than one floor, a
lacal vent siack is permitted o be installed to receive the
local vent on the various floors. Not more than three bed-
pan washers shall be connected to a 2-inch (51 mm) local
vent stack, nol more than six to a 3-inch (76 mm) local
vent sieck and nol more than 12 to a 4-inch (102 mm)
local vent szeck. In multiple installations, the connections
between a bedpan washer local vent and a local vent siack
shall be made with tee or tee-wye sanitary patiern drainage
fittings installed in an vpright position.

713.9.2 Trap required. The bottom of the local vent
stack, except where serving only one bedpan washer, shall
be drained by means of a trapped und vented waste con-
nection o the sanitaty drainage system. The trap and
waste strall be the same size as the local vent stack.

713.9.3 Trap scal maintenance. A water supply pipe not
less than '/, inch (6.4 mm) in diameter shall be taken from
the Mlush supply of each bedpan washer on the discharge or
fixwure side of the vacuum breaker, shali be trapped to
form not less than a 3-inch (76 mm) water seal, and shall
be cannected to the local vent stack on each floor. The
water supply shall be installed so as to provide a supply of
water to the local vent srack for cleansing and drain trap
seal maintenance cach time a bedpan washer is flushed.
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713.10 Sterilizer vents and stacks. Multiple instaliations of
pressure and nonpressure sterilizers shall have the vent con-
nections to the sterilizer vent stack made by means of
inverted wye fittings. Access shall be provided to vent con-
nections for the purpose of inspection and maintenance.

713.10.1 Drainage. The connection between sterilizer
vent or exhaust opeaings and the sterilizer vent stack shali
be designed and installed to drain to the funnel or basket-
type waste fitting. In multiple installations, the sterilizer
vent stuck shall be drained scparately to the lowest steril-
izer funne! or basket-type waste fitting or rcceptor.

T13.11 Sterilizer vent stack sizes. Sterilizer vent stack sizes
shall comply with Scetions 713.11.1 through 713.11 4.

713.11.1 Bedpan steamers. The minimum size of a stert-
izer vent serving a bedpan steamer shall be 1'/, inches (38
min) in diameter. Multiple installations shall be sized in
accordance with Table 713.11.1,

TABLE 713.11.1
STACK SIZES FOR BEDPAN STEAMERS AND BOILING-TYPE
STERILIZERS (Number of Connections of Various Sizes
Permitted to Various-sized Sterilizer Vent Stacks)

STACK SiZE CONNECTION SIZE

{inches}) WA 2"
P 1 or 0

» 2 or |

2" ] and . I

3 4 or 2

3 2 and 2

S 8 or 4 I

40 4 and 4

For Si: 1 inch = 23 4 m.

a. Total of each size.

b. Combination of sizes.
713.11.2 Boiling-type sterilizers. The size of a sterilizer
vent stack shall be not less than 2 inches (31 mm) in diam-
eter where serving a utensil sterilizer and not less than 1'/,
inches (38 mm) in diameter where serving an instrument
sterilizer, Combinations of boiling-type sterilizer vent
connections shall be sized in accordance with Table
713011

713.11.3 Pressure sterilizers. Pressure sterilizer vent
stacks shall be 2'/, jnches (64 mm) minimam. Those serv-
ing combinations of pressure sterilizer exhaust connec-
tions shali be sized in accordance with Table 713.11.3.

713.11.4 Pressure instrument washer sterilizer sizes.
The diameter of a sterilizer vent stack serving an instru-
ment washer sterilizer shall be not less than 2 inches (51
mm). Not more than two sterilizers shall be instailed on a
2-inch (51 mm} stack, and not more than four sterilizers
shall be installed on a 3-inch (76 mm) stack.
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TABLE 713.11.3
STACK SIZES FOR PRESSURE STERILIZERS
{(Number of Connections of Yarious Sizes
Permitted To Various-sized Vent Stacks)

STACK CONNECTION SIZE
SIZE
{inches) i 1" 14" 11"
1y Jor Zor 1 —
| !:'3h 2 and t — —_
2 6 or 3or 2or i
P 3 and 2 —
a" 2 and I and ] —
2" 1 and I and — 1
KE 13 or 7or Sor 3
1 and 2
ar | und - 2 and
i 3 and |

For 81 Lineh =254 mm.
a. Totad ol ench yive.
b, Combination of sizes.

SECTION 714
COMPUTERIZED DRAINAGE DESIGN

7141 Design of drainage system. The sizing, design and
layour of the drainage system shall be permitted to be
designed by approved computer design methods.

714.2 Load on drainage system. The load shall be computed
from the simultancous or sequential discharge conditions
from fixtures, appurtenances and appliances or the peak
usage design condition.

714.2.1 Fixture discharge profiles, The discharge pro-
files for flow rates versus time from fixtures and appli-
ances shall be in accordance with the manufacturer’s
specifications.
714.3 Selections of drainage pipe sizes. Pipe shall be sized
to prevent full-bore flow.

714.3.1 Selecting pipe wall roughness. Pipe size calcula-
tions shall be conducted with the pipe wall roughness fac-
tor {(ks), in accordance with the manufacturer’™s
specifications and as modified for aging roughness factors
with deposits and corrosion,

714.3.2 Slope of horizontal drainage piping. Horizonlal
drainage piping shall be designed and installed at slopes in
accordance with Table 704.1.

SECTION 715
BACKWATER VALVES

7151 Sewage backflow. Where plumbing fixtures are
installed on a floor with a finished floor elevation below the
elevation of the wanhole cover of the next upstream manhole
in the public sewer, such fixtures shall be protected by a
backwaler valve installed in the building drain. or horizontal
branch serving such tixtures. Plumbing fixtures installed on a
floor with a finished floor elevation above the elevation of the
manhole cover of the next upstream manhole in the public
sewer shall not discharge through a backwater valve,
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715.2 Material. Ali bearing parts of backwater valves shall
be of corrosion-resistant material. Backwater valves shall
comply with ASME Al112.14.1, CSA BI1R8l.l or CSA
B181.2.

715.3 Seal, Backwater valves shall be so constructed as to
provide a mechanical seal against backtlow,

715.4 Diameter. Backwater valves, when fully opened, shall
have a capacity not less than that of the pipes in which they
are instalied.

715.5 Location. Backwaler valves shall be installed so that
access is provided to the working parts for service and repair.
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CHAPTER 8
INDIRECT/SPECIAL WASTE

SECTION 801
GENERAL

801.1 Scope. This chapter shall govern matters concerning
mdirect waste piping and special wastes. This chapter shall
further control matters concerning food-handling establish-
ments, sterilizers, clear-water wastes, swimming pools, meth-
ods of providing air breaks or air gaps, and neutralizing
devices for corrosive wastes.

801.2 Protection. Devices, appurtenances, appliances and
apparatus intended to serve some special funetion, such as
sterilization, distillation, processing. cooling, or storage of ice
or foods, and that discharge to the drainage system, shall be
provided with protection against backflow, flooding, fouling,
contamination and stoppage of the drain.

SECTION 802
INDIRECT WASTES

802.1 Where required. Food-handling equipment and clear-
water waste shall discharge through an indirect waste pipe as
specified in Sections 802.1.1 through 8§02.1.8. All health-care
related fixtures, devices and equipiment shall discharge to the
drainage system through an indirect waste pipe by means of
an «fr gap in accordance with this chapter and Section 713.3.
Fixtures not required by this section to be indirectly con-
nected shall be directly connected to the plumbing system in
accordance with Chapter 7,

802.1.1 Food handling, Equipment and fixtures utilized
for the storage. preparation and handling of food shall dis-
charge through an indirect waste pipe by means of an air
2ap.
802.1.2 Floor drains in food storage areas. Floor drains
located within walk-1n refrigerators or freezers in food ser-
vice and food establishments shall be indirectly connected
to the sanitary drainage system by means of an air gap.
Where a tloor drain is located within an area subject to
freezing, the waste line serving the floor drain shall not be
trapped and shall indirectly discharge into 4 waste receptor
located outside of the area subject to freezing.
Exception: Whare protected against backilow by a
backwater valve, such floor drains shall be indirectly
commected to the sanitary drainage system by means of
an gfr break or an air gap.

802.1.3 Potable clear-water waste, Where devices and
equipment, such as sterilizers and relief valves. discharge
potable water to the building drainage system, the dis-
charge shall be threugh an indirect waste pipe by means of
an (i gap.

802.1.4 Swimming pools, Where waste water from swim-
ming pools, backwash from filters and water from pool
deck drains discharge o the building drainage system. the
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discharge shall be threugh an indirect waste pipe by means
of an air gap.

802.1.5 Nonpotable clear-water waste, Where devices
and equipment such as process tanks, filters, drips and
boilers discharge nonpotable water to the building drain-
age systeny, the discharge shall be through an indirect
waste pipe by means of an air break or an aér gap.

802.1.6 Domestic dishwashing machines. Domestic
dishwashing machines shall discharge indirectly through
an aér gap of air break into a standpipe or wasle receptor
in accordance with Section 802.2, or discharge into a wye-
branch fitting on the tailpicce of the kitchen sink or the
dishwasher connection of a food waste grinder. The waste
line of a domestic dishwashing machine discharging into a
kitchen sink tailpiece or food waste grinder shall connect
10 a deck-mounted air gap or the waste line shall rise and
be securely fastened to the underside of the sink rim or
counter.

802.1.7 Commercial dishwashing machines, The dis-
charge from a commercial dishwashing machine shall be
through an air gap or wir break into a standpipe or waste
receptor in accordance with Scetion 8022,

802.1.8 Food utensils, dishes, pots and pans sinks. Sinks
used for the washing, rinsing or sanitizing of utensils,
dishes. pots, pans or service ware used in the preparation,
serving or cating of food shall discharge indirectly through
an air gap or an afr break (o the drainage system.

802.2 Installation. Indirect waste piping shall discharge

through an air gap or wir break into a waste receptor. Waste |

receptors and standpipes shall be trapped and vented and
shall connect te the building drainage system.  All indirect
waste piping that exceeds 30 inches (762 mm) in developed
length measured horizontally, or 34 inches (1372 mm) in total
developed length. shall be trapped.

Exception: Where a waste receptor receives only clear-
water waste and does not directly connect 1o a sanitary
drainage system, the receptor shall not require a trap,

802.2.1 Air gap. The air gap between the indirect waste
pipe and the flood level rim of the waste receptor shall be
not less than twice the effective opening of the indirect
waste pipe.

802.2.2 Air break. An air break shall be provided
between the indirect waste pipe and the rap seal of the
waste receptor or standpipe.

802.3 Waste receptors. Waste receptors shall be of an
approved type. A removable strainer or basket shall cover the
waste outlet of waste receptors. Waste receptors shall be
installed in ventilated spaces. Waste receptors shall nol be
installed in bathrooms, wilet rooms, plenums, crawl spaces,
attics, interstitial spaces above cetlings and below floors or in
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any inaccessible or unventilated space such as a closct or
storeroom. Ready access shall be provided to wastie receptors.

802.3.1 Size of receptors, A wastc receptor shall be sized
for the maximum discharge of all indirect waste pipes
served by the receptor. Receptors shall be installed 1o pre-
vent splashing or flooding.

$02.3.2 Open hub waste receptors. Waste receptors shall
be permitted in the form of a hub or pipe extending not
iess than | inch (25.4 mm) above a water-impervious floor
and are not required to have a strainer.

802.4 Standpipes. Standpipes shall be individually trapped.
Standpipes shall extend not less than 18 inches (457 mm) but
not greater than 42 taches {1066 mm) above the trap weir.
Access shall be provided to all standpipes and drains for rod-
ding.

SECTION 803
SPECIAL WASTES

803.1 Waste water temperature, Steam pipes shall not con-
nect to any parl of a drainage or plumbing system and water
above [40°F (60°C) shall not be discharged into any part of a
drainage system. Such pipes shall discharge into an indirect
waste receplor connectad to the drainage sysiem.

803.2 Neutralizing device required for corrosive wastes.
Corrosive liguids, spent acids or other harmful chemicals that
destroy or injure a drain, sewer, soil or waste pipe, or create
nexious or toxic fumes or interfere with sewage treatment
processes shall not be dischurged into the plumbing system
without being thoroughly diluted, neutralized or treated by
passing through an approved dilution or neutralizing device.
Such devices shall be automatically provided with a suffi-
cient supply of diluting water or peutralizing medium so as to
make the contents noninjurious before discharge into the
drainage system. The nature of the corrosive or harmful waste
and the method of its treatment or dilution shall be approved
prior to installation.

803.3 System design. A chemical drainage and vent sysiem
shall be designed and installed in accordance with this code.
Chemical drainage and vent systems shall be completely sep-
arated from the sunitary systems, Chemical waste shall not
discharge to a sanitary drainage system until such waste has
been treated in accordance with Scction 803.2.

SECTION 804
MATERIALS, JOINTS AND CONNECTIONS

804.1 General. The materials and methods utifized for the
construction and installation of indirect waste pipes and sys-
tems shall comply with the applicable provisions of Chapter
7.
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CHAPTER 9
VENTS

{Nute that Chapter 9 has been reorganized to present the main sections in a more logical order. For clarity of presenia-
tion, the star and double-star scheme normally used to indicate text that has heen relocated was not used for this text

reorganization.)

SECTION 801
GENERAL

901.1 Scope. The provisions of this chapter shall govem the
materials, design, construction and installation of vent sys-
iems.

901.2 Trap seal protection. The plumbing system shall be
provided with a system of vent piping thal will permit the
admission or emission of air so that the seal of any fixture
trap shall not be subjected to a pneumatic pressure differen-
tial of more than 1 inch of water column {249 Pa).

901.2.1 Venting requived. Traps and trapped fixtures
shall be vented in accordance with ane of the venting
methods specified in this chapter.

901.3 Chemical waste vent systems. The vent system for a
chemical waste system shall be independent of the sanitary
vent system and shail terminaie separately through the roof to
the outdvors or to an air admittance valve that complies with
ASSE 1049, Air admittance valves for chemical waste sys-
ems shail be constructed of materials approved in accor-
dance with Section 702.5 and shall be tested for chemical
resistance in accordance with ASTM F 1412,

901.4 Use limitations. The plumbing vent system shall not
be utilized for purposes other than the venting of the plumb-
ing system.

901.5 Tests. The vent system shall be tested in accordance
with Section 312,

901.6 Engineered systems. Engineercd venting sysiems
shall conform to the provisions of Section 919,

SECTION 902
MATERIALS

902.1 Vents. The materials and methods utilized for the con-
struction and installation of venting systems shall comply
with the applicable provisions of Section 702.

902.2 Sheet copper. Sheet copper for venl pipe flashings
shall conform to ASTM B 132 and shall weigh not less than 8
ounces per square foot (2.5 kg/m*).

902.3 Sheet lead. Sheet lead for vent pipe flashings shall
weigh not less than 3 pounds per square foot (13 kg/m?) for
field-constructed flashings and not less than 2'/, pounds per
square foot (12 kg/im®) for prefabricated flashings.
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SECTION 203
VENT TERMINALS

903.1 Roof extension. Open vent pipes that extend through a
roof shall be (crminated not less than [NUMBER]| inches {mim})
above the roof, except that where a roof is to be used for any
purpose other than weather protection. the vent exiensions
shall terminate not less than 7 feet (2134 nun) above the roof.

903.2 Frost closure. Where the 97.3-percent value for out-
side design temperature is 0°F (-18°C) or less, every vent
extension through a toof or wall shall be not less than 3
inches (76 mn1) in diameter. Any increase in the size of the
vent shall be made inside the structure at a point not less than
1 faot (305 mm) below the roof or inside the wall.

903.3 ¥lashings. The juncture of each vent pipe with the roof
line shall be made water-tight by an approved tlashing.

903.4 Prohibited use. A vent terminal shali not be used for
any purpose other than & vent terminal.

903.5 Location ol vent terminal. An open vent terminl
from a drainage system shall not be located directly beneath
any door, openable window, or uther air intake opening of the
building or of an adjacent building, and any such vent termi-
nal shall not be within 10 feet {3048 mm) horizontally of such
an opening unless it is 3 feet (914 mm} or more above the top
of such opening.

903.6 Extension through the wall. Venl terminals extending
through the wall shall terminate at a point not less than 10
feet (3048 mm) from a lot line and not less than 10 feer (3048
mm} above average ground level. Vent terminals shall not
terminate under the pverhang of a structure with seffit vents.
Side wall vent ferminals shall be protected to prevent hirds or
rodents from entering or blocking the vent opening.

903.7 Extension outside a structure. In climuates where the
97.5-percent value for outside design temperature 1s less rhan
0°F (-18"C), vent pipes installed on the exterior of the struc-
ture shall be protected against freezing by insulation. heat or
both.

SECTION 904
QUTDOOR VENT EXTENSIONS
904.1 Required vent extension. The vent system serving
each building drain shall have not less than one vent pipe that
extends to the outdoors.
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904.1.1 Installation. The required vent shall be & dry vent
that connects to the building drain or an extension of a
drain that connects to the building drain. Such vent shall
not be an island fixture vent as allowed by Section 916.

904.1.2 Size. The required vent shall he sized in accor-
dance with Section 906.2 based on the required sizc of the
building drain.

904.2 Vent stack required. A vent stack shall be required for
every drainage stack thut has five branch intervals or more.

Exception: Drainage stacks installed in accordance with
Section 913.

904.3 Vent termination. Vent stacks or stack vents shall ter-
minale outdoors to the open air or to & stack-type air admit-
tance valve in accordance with Section 918,

904.4 Vent connection at base. Vent stacks shall connect to
the base of the drainage stack. The vent stack shall connect at
or below the lowest horizontal branch. Where the 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.

904.5 Vent headers. Srack vents and vent stacks connected
into a common vent header at the top of the stacks and
extending to the open air at one point shall be sized in accor-
dance with the requirements of Section 906.1. The number of
fixture units shall be the sum of all fixture units on all stacks
connected thereto, and the developed lengti shall be the lon-
gest vent fength from the intersection at the base of the most
distant stack to the vent terminal in the open air, as a direct
extension of one stuck.

SECTION 905
VENT CONNECTIONS AND GRADES

905.1 Connection. All individual. #rarch and circuit vents
shall comnect W a vent stack, stack vent, air adimittance valve
or extend to the open air.

905.2 Grade. All vent and branch vent pipes shall be so
graded and connected as to drain back to the drainage pipe by
gravily.

905.3 Vent conncction to drainage system. Every dry vent
connecting to a horizontal drain shall connect above the cen-
terline of the horizontal drain pipe.

905.4 Vertical rise of vent. Every dry vent shall rise verti-
cally to a point not less than 6 inches (152 mm) above the
flood level rim of the highest trap or trapped fixture being
vented.

Exeeption: Vents for interceprors located outdoors,

905.5 Height above fixtures. A connection between a vent
pipe and a vent stack or stack vent shall be made at not less
than 6 inches (152 mm) above the flood levef rim of the high-
est fixture served by the vent. Horizontal vent pipes forming
branch vents, relief vents or loop vents shall he located not
less than 6 inches {152 mm) above the flood level rim of the
highest fixiure served,
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905.6 Vent for future fixtures. Where the drainage piping
has been rovghed-in for future fixtures, a rough-in connection
for a vent shall be installed. The vent size shall be not less
than one-half the diameter of the rough-in drain to be served,
The vent rough-in shall connect to the vent system, or shall be
venled by other means as provided for in this chapter. The
connection shall be identified 1o indicate that it is a vent.

SECTION 906
VENT PIPE SIZING

906.1 Size of stack vents and vent stacks. The minimum
required diameter of srack vents and vent stacks shall be
determined from the developed length and the total of drain-
age fixture units connected thereto in accordance with Table
906.1, but in no case shall the diameter be less than one-half
the diameter of the drain served or less than 1'/, inches (32
mm}.

Y06.2 Vents other than stack vents or vent stacks, The
diameter of individual vents. branch vents. circuit vents and
relief vents shall be not less than one-half the required diame-
ter of the drain served. The required size of the drain shall be
determined in accordance with Table 710.1(2). Vemt pipes
shall not be Tess thar 1'/, tnches (32 mm) in diameter. Vents
exceeding 40 feet (12 192 mm) in developed length shall be
increased by one nominal pipe size for the entire developed
length of the vent pipe. Relief vents for soil and waste stacks
in buildings having more than L0 branch irtervals shall be
sized in accordance with Section 908,72,

906.3 Developed length, The developed length of individual,
hranch, circuil and relief vents shall be measured from the
farthest point of vent connection to the drainage system to the
point of connection to the vent stack, stack vent or termina-
tion outside of the building.

906.4 Muitiple branch vents. Where multiple branch vents
are connected (o a common drapch vent, the common branch
vent shall be sized in accordance with this section based on
the size of the common horizontal drainage branch that is or
would be required to serve the total drainage fixture unit
{dfu) load being vented.

Y06.5 Sump vents, Sump vent sizes shall be delermined in
accordance with Sections 906.5.1 and 906.5.2,

906.5.1 Sewage pumps and sewage ejectors other than
pneamatic, Drainage piping below sewer level shall be
vented in the same manner as that of a gravity system.
Building sump vent sizes for sumps with sewage pumps or
sewage cjectors, other than pneumatic, shall be determined
in accordance with Table 906.5.1.

906.5.2 Pneumatic sewage ejectors. The air pressure
relief pipe from a pneumatic sewage ejeclor shall be con-
nected to an independent wvent srack terminating as
required for vent extensions through the roof. The relief
pipe shall be sized to relicve air pressuce inside the ejectar
to atmospheric pressure, but shall not be less than 1,
inches (32 mm) in size,
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TABLE 906.1
SIZE AND DEVELOPED LENGTH OF STACK VENTS AND VENT STACKS
MAXIMUM DEVELOPED LENGTH OF VENT (feet)
DIAMETER OF S0iL DIAMETER OF VENT (inches}
OR WASTE STACK TOTAL FIXTURE UNITS e
(inchas) BEING VENTED (dfu) 1‘!_, 1‘;‘2 2 2'12 3 4 5 2] 8 10 12
1, 2 A0
1, ) so |1so — | — — | —| =] —=|—-]=1]=
1Y, 10 o | 100
2 12 75 1 200 |
2 20 0 | s0 | 150 T I e e
24, 42 26 | 30 | 100 © 300 |
3 10 42 [ 150 360 i 1.040
3 21 — 2|0 — | — ) — | — | — 1 —
3 53 27 | 94 230 ! 680
' 3 102 86 210 | 620
4 43 — 233 osspasolesot — 1 — | — | — | —
4 140 27 65 | 200 | 750
4 120 54 55 | 170 | 640
4 540 — | = |3 30 150|580 — - =1 =
5 190 “ 28 | 82 | 320 1 990
5 ' 49() 21 | 63 | 250 | 760
5 04() — | — | = gl s lanolem| — | — | — | —
5 1.400 16 | 49 | 190 | 590
& S0 33| 130 | 400 | 1,000
6 1,100 — | = | — i — |26 [wo |30 —| —| —
6 2,000 22 | 84 | 260 | 660
6 2,900 ; 0 | 77 | 240 | 600
8 1,800 - A | 95 | 240 | 940
8 3400 24 | 73 | 190 | 729
8 5,600 20 | 62 | 160 | 6t0
8 7,600 — | = | = : — | — | 18| 56 | 140 | 560 —
0 4,000 3 | 78 | 310 | 960
10 7.200 1 24 | 60 | 240 | 740
10 11.000 | — | = | = =120 5 |200]|6e3]| —
10 15.000 18 | 46 | 130 | 571
12 7,300 ' 3| 120 | %0 | 940
12 13,000 | — | = | = | =% =] 2494 |300] 722
12 20,000 2 | 79 | 250 | &0
(2 26,000 (5 | 72 [ 230 | s00
15 15,000 — | - - == =] = 40 | 130 | 310
15 25,000 : Al | 96 | 240
15 38,000 i ol ) ]2 f s 200
15 50,000 I 24+ 74 | 180

For SI: inch = 234 mm, | foor = 304.8 mm.

a.The developed length shall he mansured from the vent connection (o the open air,
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TABLE 906.5.1
SIZE AND LENGTH OF SUMP YENTS
MAXIMUM DEVELOPED LENGTH QF VENT (feet)”
D‘SCHARGEU%;PACITY OF Diameter of vent [inches)
{gpm) 1%, 1, 2 Y, 3 4
10 Ne limit” No Jimit No limit No limit No limit No limit
20 270 No limit No fimit No limit No limit No limit
H) 72 160 No limit No limit No limit No limit
60 31 75 270 INo [imit No limit No limit
80 16 41 150 380 No limit No limit
100 10¢ 25 97 250 No limit Nolimit |
150 Not permitied 1 44 10 370 Nao limit
200 Not permitted Not permitied 20 60 210 No limit
250 Not permitted Not permitted 10 36 132 N& limit
30 Not permitted Mot permitled 1 22 88 380
300 Not permitled Not permirted Not permitred 10° 44 210
500 Not permitted | Not permilted Not permit.l.é-t_i Mot permutted 24 130

For i 1 inch = 254 mm, | Joar = 3048 mm, | gallon per minute = 3.785 Lim.

a.

Developed length plus an appropriate allowance for entrance losses and friction due to littings, changes in direction and diameter. Suggested allowances shall

be obtained from NBS Menograph 31 or other approved sources. An allowance of 50 percent of the developed length shull be assumed it a more precise value

is ot available,
CActual valaes preater than SO0 feet.
. Less than 10 tecl

SECTION 807
VENTS FOR STACK QFFSETS

907.1 Vent for horizontal offset of drainage stack. Hori-
zontal offsets of draivage stacks shall be vented where five or
more hranch imtervalds are Jocated above the offset. The otfset
shall be vented by venting the upper section of the drainage
stack and the lower section of the drainage stack.

907.2 Upper section. The upper section of the drainage stack
shall be vented as a separate stack with a vent stack connec-
tion installed in accordance with Section Y04.4. The offset
shall be considered the base of the stack.

907.3 Lower section. The lower section of the drainage stack
shall be vented by a yoke vent connecting between the offset
and the next lower horizontal branch. The yoke vent connec-
tion shall be permitted to be a vertical extension of the drain-
age stack. The size of the yoke vent and connection shall be a
minimum of the size required for the vent stack of the drain-
age stack.

SECTION 908
RELIEF VENTS—STACKS OF MORE THAN 10
BRANCH INTERVALS

908.1 Where required. Soil and waste stacks in buildings
having more than 10 branch intervals shall be provided with
a relief vent al each tenth interval installed, beginning with
the top floor.

908.2 Size and connection, The size of the relief vent shall
be equal to the size of the vent stuck to which it connects. The
lower end of each reliet vent shall connect to the soil or waste
stack through o wye below the horizontal branch serving the

74

floor, and the upper end shall connect to the vent srack
through a wye not less than 3 feet (914 mm) above the floor.

SECTION 909
FIXTURE VENTS

909.1 Distance of trap from vent. Each tixture trap shall
have a protecting vent located so that the slope and the devel-
oped fength in the fixrure drain from the trap weir to the vent
fitting are within the requirements sct forth in Table 9049.1.

Exception: The developed length of the fixture drain from
the trap weir to the vent fitting for self-siphoning fixtures,
such as water closets, shall not be limited.

TABLE 805.1
MAXIMUM DISTANCE OF FIXTURE TRAP FROM VENT
SIZE OF TRAP SLOPE DISTANCE FROM TRAP
{inches) {inch per foot) (feet)
17, ", 5
] 'J’: 'f4 i}
2 v, 8
3 Yy 12
4 ', 16

For 8L Linch = 254 mm, | toot = 3048 o, L inch per ool = 3.3 inmm.
909.2 Venting of fixture drains, The total falt in a fixfre
drain due to pipe slope shall not exceed the diameter of the
fixture drain, nor shall the vent connection to a fixture drain,
except for water closets, be below the weir of the trap.

989.3 Crown vent. A vent shall not be installed within two
pipe diameters of the trap weir.
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SECTION 910
INDIVIDUAL VENT

910.1 Individual vent permitted. Each trap and trapped fix-
ture 15 permitied 1o be provided with an individual vent. The
individual vent shall connect to the fixaure drain of the trap or
trapped fixture being vented.

SECTION 911
COMMON VENT

911.1 Individual vent as common vent. An individual vent
i5 permitled o vent two traps or trapped fixtures as a common
vent. The traps or wapped fixtures being commaon vented
shall be located on the same floor level.

$11.2 Connection at the same level. Where the fixture
drains being common vented connect at the same level, the
vent cannection shall be at the fnterconnection of the fixture
drains or downstream of the interconnection.

911.3 Connection at different levels. Where the fixiure
drains connect at ditferent levels, the vent shall connect as a
vertical extension of the vertical drain. The vertical drain pipe
connecting the two fxture drains shall be considered the vent
tor the lower fixture drain, and shall be sized in accordance
with Table 911.3. The upper fixture shall not be a water
closet.

TABLE 911.3
COMMON VENT SIZES

PIPE SIZE MAXIMUM DISCHARGE FROM UPPER
{inches) FIXTURE DRAIN {dfu)
1. ]
2
2,103 6

SECTION 912
WET VENTING

212.1 Hovizontal wet vent permitted. Any combination of
fixtures within two bathroom groups located on the same
floor level is permitted to be vented by a horizontul 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 connection to the horizontal branch drain. Lach
wet-vented fixtire drain shall connect independently o the
horizontal wet vent. Only the fixtares within the bathroom
groups shall connect to the wet-vented forfzonial branch
drain. Any additionat fixtures shall discharge downstream of
the horizontal wet vent.

912.1.1 Vertical wet venl permitted. Any combination of
fixtures within two bathroom groups located on the same
floor level is permitted to be vented by a vertical wel venl.
The vertical wet veni shall be considered the vent for the
fixtures and shall extend from the connection of the dry
vent down to the lowest fixture drain connection. Each
wet-venled lixture shall conoect independently (o the ver-
tical wet vent. Water closet drains shall connect at the
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same elevation. Other fixture drains shall connect above or
at the same elevation as the water closet fixture drains.
The dry-vent connection o the vertical wet vent shall be
an individual or common vent serving one or two fixiwres.

912.2 Dry vent connection. The required dry-vent connec-
tion for wet-vented systems shall comply with Sections
91221 and 912.2.2.

912,2.1 Horizontal wet vent. The dry-vent connection for
a horizontal wet-vent system shall be an individval vent or
a common vent for any bathroom group tixware, except an
emergency floor drain, Where the dry-vent connects 1o a
water closet fixinre drain, the drain shall connect horizon-
tally to the horizontal wet-vent system. Nol more than one
wet-vented fixture drain shall discharge upstream of the
drv-vented fixture drain connection.

912.2.2 Vertical wet vent. The dry-vent connection for a
vertical wet-vent system shall be an individval vent or
common vent for the most upstream fixture drain,

912.3 Size. The dry vent serving the wet venl shall be sized
based on the lurgest required diameter of pipe within the wet-
vent system served by the dry vent. The wet vent shall be of a
size not less than that specified in Table 912.3, based on the
fixture unit discharge to the wet vent,

TABLE 912.3
WET VENT SIZE
WET VENT PIPE SIZE
{inches) DRAINAGE FIXTURE UNIT LOAD {dfu)

', 1

2 4
24, 6

3 12

For SE | inch =254 mm.

SECTION 913
WASTE STACK VENT

913.1 Waste stack vent permitted. A waste srack shall be
cansidered a vent for all of the lixtres discharging to the
stack where installed in accordance with the requirements of
this section.

913.2 Stack installation. The waste stack shall be vertical,
and both horizontal and vertical offsets shall be prohibited
between the lowest fixture drain connection and the highest

fixture drain connection. Fixture drains shall connect sepa-

rately to the waste steck. The steek shall not receive the dis-
charge of walcer closcts or urinals.

913.3 Stack vent. A stack verr shuall be provided for the
waste stack. 'The size of the stack vent shall be not less than
the size of the waste stack. Offsets shall be permitted in the
stack vent, shall be localed not less than 6 inches (152 mm)
above the flood level of the highest fixture and shall be in
accordance with Section 903.2. The stuck vent shall be per-
mitted to connect with other srack venrs and vent stacks in
accordance with Section 904.5.

913.4 Waste stack size. The wasle srack shall be sized based
on the totai discharge to the stack and the discharge within a
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branch interval in accordance with Table 913.4. The wuste
stack shall be the same size throughout its length.

TABLE 913.4
WASTE STACK VENT SIZE
MAXIMUM NUMBER OF DRAINAGE FIXTURE UNITS
(cfu)
STACK SIZE Tatal discharge into one Total discharge for

{inches} branch interval stack
17, | 2
2 2 4
24, No limit 8
3 No limit - 24
4 "No limit 50
No hmit 75

G No limit 100

For 8T | inch = 234 mm,

SECTION 914
CIRCUIT VENTING

914.1 Circuit vent permitted. A maximum of eight {ixtures
connected to a horizontal braach drain shall be permitted to
be circuit vented. Each fixture drain shall connect horizon-
tally to the horizontal branch being circuit vented. The hori-
zontal branch drain shall be classitied as a vent from the most
downstream fixture drain connection lo the most upstream
fixture drain connection (o the horizontal branch.

914.1.1 Multiple circoit-vented branches. Circuit-
vented horizontal Hranch drains are permitted to be con-
nected together. Bach group of a maximum of eight fix-
tures shall be considered a separate circuit vent and shall
conform o the requirements of this section.

914.2 Vent connection. The ¢ircuil vent connection shall be
located between the twa most upstream fixture drains. The
vent shall connect to the horizontal dranch and shall be
installed in accordance with Section 905. The circuit vent
pipe shall not receive the discharge of any soil or waste.
914.3 Slope and size of horizontal branch. The slope of the
vent section of the horizontal branch drain shall be not greater
than one unit vertical in 12 units horizontal (8.3-percent
slope). The entire length of the vent section of the horizontal
branch drain shall be sized for the lotal drainage discharge to
the branch.

914.3.1 Size of multiple circuit vent. Each separate cir-
cuit-vented horizontal braach that is interconnected shall
be sized independently in accordance with Section 914.3,
The downstream circuit-vented horizontal braach shall be
sized for the total discharge into the hranch, including the
upstream branches and the fixtures within the branch.

914.4 Relief vent. A relief vent shall be provided for circuit-
vented horizontal branches receiving the discharge of four or
more waler closets and connecting to 4 drainage stack that
receives the discharge of soll or waste from upper horizontal
branches.
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914.4.1 Connection and installation. The relief venl 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 in accordance with Sce-
tion 903.

914.4.2 Fixture drain or branch. The relief vent is per-
mitted to be a fixture drain or fixture branch for fixtures
located within the same branch imterval as the circut-
vented horizontal hranch. The maximum discharge to a
relief vent shall be four fixture units,

914.5 Additionak fixtures. Fixtures, other than the circuit-
vented lixtures, are permitted to discharge to the horizontal
branch drain. Such tixtures shall be located on the same MNoor
as the circuit-vented fixtures and shall be either individually
or common vented.

SECTION 915
COMBINATION WASTE AND VENT SYSTEM

915.1 Type of lixtures. A combination waste and vent sys-
tem shall not serve fixtures other than floor drains, sinks, lav-
atories and drinking fountains. Combination waste and vent
systems shall not receive the discharge from a food waste
grinder or clinical sink.

915.2 Installation. The only vertical pipe of a combination
waste and vent system shall be the connection between the
fixture drain and the horizontal combination wusle and veni
pipe. The verticul distance shall not exceed § feet (2438 mm).

915.2.1 Slope. The slope of a horizontal combination
waste and vent pipe shall not exceed eone-half unit vertical
in 12 uvnits horizontal {4-percent slope) and shall not be
less than that indicated in Table 704.1.

915.2.2 Connection. The combination wasie and vent sys-
tem shall be provided with a dry vent connected at any
point within the system or the system shall connect o a
horizontal deain that is vented in accordance with one of
the venling methods specified in this chapter. Combina-
tion waste and vent sysiems connecting (o building drains
receiving only the discharge from a stack or stacks shall be
provided with a dry vent. The vent connection to the com-
bination waste and vent pipe shall extend vertically to a
point not less than 6 inches (152 mm) above the flood
level rim of the highest fixture being vented before offset-
ting horizentally. The horizontal length of a combination
waste and vent systam shall be unlimited.

915.2.3 Vent size. The vent shall be sized for the total
drainage fixture wnit load in accordance with Section
916.2.

915.2.4 Fixture branch or drain. The fixture branch or
Mxture drain shall connect to the combination waste and
vent within a distance specified in Table 909.1. The com-
bination waste and vent pipe shall be considered the vent
tor the fixture.

915.3 Size. The size of a combination waste and vent pipe shall
not be less than that indicated in Table 915.3.
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TABLE 915.3
SIZE OF COMBINATION WASTE AND VENT PIPE

MAXIMUM NUMBER OF DRAINAGE
FIXTURE UNITS (dfu)
DIAMETER Connectingtoa | Connecting to a building
PIPE horizontal branch drain or building
{inches) or stack subdrain

2 3 4
2. 0 26

3 12 31

4 20 a0

3 160 2350

o) 360 375

For $E Lingh =254 mm.

SECTION 916
ISLAND FIXTURE VENTING

916.1 Limitation, Island fixture venting shall not be permit-
ted Tor fixtures other than sinks and lavatories. Residential
kitchen sinks with a dishwasher waste connection, a food
waste grinder, or both, in combination with the kitchen sink
waste, shall be permitted 1o be vented in accordance with this
section.

916.2 Vent connection. The island tixture vent shall connect
to the fixrure drain as reguired for an individoal or commen
vent. The vent shall nse vertically to above the drainage out-
let of the fixture being venled before offsetting horizontally
or vertically downward. The vent or braach vent for muliiple
island fixture vents shall extend to a point not less than 6
inches (1532 mm) above the highest island fixture being
vented before connecting to the outside vent terminal.

916.3 Vent installation below the fixture flood level rim.
The vent located below the flood fevel rim of the fixture being
vented shall be installed as required for drainuge piping in
accordance with Chapter 7, except for sizing. The vent shall
be sized in accordance with Section 906.2. The lowest poinl
of the island fixture vent shall connect full size 1o the drain-
age system. The conncction shall be to a vertical drain pipe or
1o the top half of a horizontal drain pipe. Cleancuts shall be
provided in the island fixture vent (o permit rodding of all
vent piping located below the flood level rim of the fixtures.
Rodding in both directions shall be permitied through a clea-
nout.

SECTION 917
SINGLE STACK VENT SYSTEM

917.1 Where permitted. A drainage stack shall serve us a
single stack vent system where sized and installed in accor-
dance with Sections 917.2 through 917.9, The drainage stack
and branch piping shall ba the vents for the drainage system.
The drainage szack shall have a stack vent.

917.2 Stack size. Drainage sracks shall be sized in accordance
with Table 917.2. Stacks shall be uniformly sized hased on the
total connecied drainage fixture unit load. The stack vent shall
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be the same size as the drainage stack. A 3-inch (76 mm) stack
shall serve not more than two water closets.

TABLE 917.2
SINGLE STACK SIZE
MAXIMUM CONNECTED DRAINAGE FIXTURE UNITS
Stacks 75 feet ta. Stacks 160 feet
STACK SIZE | Stacks less than § less than 160 feet | and greater in
[inches) 75 feet in height in height height
3 24 NP NP
4 225 oM NP
) ' 480 225 24
& 1015 450 225
8 2,320 1,018 430
10 4,500 2320 1015
12 8,100 4,500 2,320
15 13,600 3,100 4,500

For S1: 1inch =234 mumn, | foor= 3043 mm.

917.3 Branch size. Horizontal branches connecting to a sin-
gle stack vent system shall be sized in accordance with Table
710.1(2). Not more than one water ¢loset shall discharge inte
a 3-inch (76 mm) horizontal branch al a point within a devel-
oped length of 18 inches (457 mm) measured horizontally
from the stack.

Where a water closel 15 within 18 inches (457 mm)} mea-
sured horizentally from the stack and not more than one lix-
ture with a drain sive of not more than 'I';‘2 inch (38 mm}
connects 10 a 3-inch (70 mm) horizontal branch, the branch
drain connection to the srack shall be made with a sanitary
tee.

917.4 Length of horizontat branches. The length of hori-
zontal branches shall conform Lo the requirements of Sections
917.4.1 through 917.4.3.

917.4.1 Water closet connection. Water closet connec-
tions shall be not greater than 4 feet {1219 mm} in devel-
oped length measured horizontally from the stack.

Exception: Where the connection is made with a sani-
tary tee, the maximum developed length shall be 8 teet
(2438 mm).

917.4.2 Fixture connections. Fixtures other than water
closets shall be Tocated not greater than 12 feet (3057 mum)
in developed length, measuced horizontally from the sfack.

917.4.3 Vertical piping in branch. The length of vertical
piping in a fisture drain connecting to a horizontal branch
shall not be considered in computing the fixturc’s distance
in developed length measured horizontally from the stack.

917.5 Minimum vertical piping size from fixture. The ver-
tical portion of piping in a fixture drain to a horizontal branch
shall be 2 inches {51 mm). The minimum size of the vertical
porticn of piping for a water-supplicd urinal or standpipe
shall be 3 inches (76 mm). The maximum vertical drop shall
be 4 feet (1219 mm). Fixwre drains that are not increased in
size. or have a vertical drop in excess of 4 feet {1219 mm)
shall be individually vented.
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917.6 Additional venting required. Additional venting shall
be provided where more than one water ¢loset discharges (o a
horizontal brarch and where the distance from a fixture trap
1 the stack exceeds the limits in Section 917.4. Where addi-
tional venting is required, the fixiure(s) shall be vented by
individual vents, common vents. wet vents, ¢ircuit vents, or a
combination waste and vent pipe. The dry vent extensions for
the additicnal venting shall connect 10 a branch vent, vent
stack. stack vent. air admittance valve, or shall terminate out-
doors.

917.7 Stack offsets. Where fixture drains are not connected
below a horizontal offset 1o a stack, a horizontal offset shall
not be required to be vented. Where horizontal branches or
fixture draing are connected below a horizontal offset in a
stack, the offset shall be vented in accordance with Section
907. Fixture connections shal! not be made (o a stack within 2
feet (610 1nm) above or helow a horizontal offset.

917.8 Prohibited lower connections. Stacks greater than 2
branch intervals in height shall not receive the discharge of
herizontal franches on the lower 1wo floors. There shall be
no connections to the stack between the lower two floors and
a distance of not less than 1O pipe diameters downstream
{rom the base of the single stack vented system.

917.9 Sizing building drains and sewers. The building
drain and building sewer receiving the discharge of a single
stack vent system shall be sized in accordance with Table
710111,

SECTION 918
AlIR ADMITTANCE VALVES

918.1 General, Vent systems wiilizing air admittance valves
shall comply with this section. Stack-type air admittance
valves shall conforin to ASSE 1050, Individual and branch-
type air admiltance valves shall conlorm o ASSE 1051,

918.2 Installation. The valves shall be installed in accor-
dance with the requirements of this section and the manufac-
turer’s installation instructions, Air admittance vilves shall
be installed after the DWV testing required by Section 312.2
or 312.3 has been performed.

918.3 Where permitted. Individual, branch and circuit vents
shall be permitted to terminate with a connection to an indi-
vidual or branch-type air admittance valve in accordance with
Section $18.3.1. Stack vents and vent stacks shall be permit-
ted to terminate to stack-type air admittance valves in accor-
dance with Section 918.3.2,

918.3.1 Horizontal branches. Individual and branch-type
air admittance valves shall vent only fixtures that are on
the same tloor level and connect to a horizontal branch
drain. Where the horizental branch is located more than
four branch intervals from the top of the stack, the hori-
zontal branch shall be provided with a relief vent that shall
connect 1o a vent stack or stack vent, or extend outdoors to
the open air. The reliel vent shall connect to the horizon-
tal hranch drain between the stack and the most down-
stream fixtwre drain connected to the horizontal branch
drain., The relief vent shall be sized in accordance with
Section 906.2 and installed in accordance with Section

78

905. The relief vent shall be permitted (o serve us the vent
for other fixtures.

918.3.2 Stack, Stack-type air admittance valves shall be
prohibited from serving as the vent terminal for vent stacks
or stack vents that serve drainage stacks having more than
$ix brunch intervals.

918.4 Location. Individual and branch-type air admittance
valves shail be located a minimum of 4 inches (102 mm)
above the horizonial branch drain or fivture drain being
vented, Stack-type air admittance valves shall be located not
less than 6 inches (152 mm) above the flood level rim of the
highest fixrure being vented. The air admittance valve shall
be located within the maximum developed length permitted
for the vent. The air admittance valve shall be installed not
less than 6 inches (152 mm) above insulation muterials,

918.5 Aceess and ventilation, Access shall be provided to all
air admittance valves. The valve shall be located within a
ventilated space that allows air fo enter the valve.

918.6 Size. The air admitlance valve shall be rated in accor-
dance with the standard for the size of the vent 1o which the
valve is connected,

918.7 Vent required. Within each plumbing system, not less
than one stack vent or vent stack shall extend outdoors to the
open air,

918.8 Prohibited installations. Air admittance valves shall
not be installed in pon-newtralized special waste systems as
described in Chapter 8 except where such valves are in com-
pliance with ASSE 1049, are constructed of materials
approved in accordance with Section 702.5 and are tested for
chemical resistance in accordance with ASTM F 1412, Air
admittance valves shall not be located in spaces utilized as
supply or return aic plenums. Air admittance valves without
an engineered design shall not be ulilized to vent sumps or
tanks of any type.

SECTION 919
ENGINEERED VENT SYSTEMS

919.1 General, Engineered vent systems shall comply with
this section and the design, submittal, approval, inspection
and testing requirements of Section 105 4,
919.2 Individual branch fixture and individual fixture
header vents. The maximum developed leagth of individual
fixture vents to vent brunches and vent headers shall be deter-
mined in accordance with Table $19.2 for the minimum pipe
diameters at the indicated vent airflow rates.

The individual vent airflow rate shall be determined in
accordance with the following:

Q=N Q,
ForSI: Q,,=N,, Q, (04719 L/s)

{Equation 9-1)

where:

N., = Number of fixtures per header (or vent branch) +
total number of fixtures connected to vent stack.

O, = Vent branch or vent header airflow rate (cfim).

(. = Total vent stack airflow rate (cfm).
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Ql. (gpm) =278 r L& (1— r}') D a3
0134 @, (gpm)

2, (cfm} =
where:
D = Drainage srack diameter (inches).
Q. = Design discharge load (gpm}.
F = Waste water flow area to total area.
- Qu'
278 O

[ndividual vent airflow rates sre obtained by equally dis-
tributing @, , into one-half the total number of fixtures on the
bronch or header For more than two fixiures: for an odd num-
ber of total fixtures, decrease by one: for one fixture, apply
the tull value of @, ,.

Individual vent developed fength shall be increased by 20
percent of the distance from the vent stack to the fixture vent
connection on the vent Aranrch or header,

SECTION 920
COMPUTERIZED VENT DESIGN

920.1 Design of vent system. The sizing, design and layout
of the vent system shall be permitted to be determined by
approved computer program design methods.

926.2 System capacity. The veul system shall be based on
the air capacity requirements of the drainage system under a
peak load condition.

TABLE 919.2
MINIMUM DIAMETER AND MAXIMUM LENGTH OF INDIVIDUAL BERANCH FIXTURE VENTS AND
INDIVIDUAL FIXTURE HEARDER VENTS FOR SMOCTH PIPES

INDIVIDUAL VENT AIRFLOW RATE (cubic feet per minute)
T e OF Maximum developed length of vent (feel)
{inches} 1 2 3 4 5 6 T 8 9 10 1 1z 13 14 15 16 17 18 19 20
Y 95 | 25| 13 s 4 3 2 1 | ] t | | | 1 | | 1 1
3!4 10| 88 [ 47 130 20| 15 | 10| 9 7 i 5 4 3 3 3 2 2 2 2 i
1 —_— | = | 10094 | 65 |48 (3T |20 124 (20017 |14 1211 ] 9 8 7 7 6 £
Iy, === | = | — | — | 10087 | 73|62 153146 |40 36| 3229262321
'/, = == — i T1wolo6 84| 75]65]60]) 544045
2 [N A U U I I I D A ‘ _ T o | 100

For 8T 1 inch = 254 mn. ©eubic Toot per minute = 04719 Lis, | foot = 304.8 mm,
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CHAPTER 10
TRAPS, INTERCEPTORS AND SEPARATORS

SECTION 1001
GENERAL

10611 Scope. This chapter shall govern the material and
installation of waps, interceptors and separators,

SECTION 1002
TRAP REQUIREMENTS

1002.1 Fixture traps. Euch plumbing fixture shall be sepa-
rately trapped by a liquid-seal trap, except as otherwise per-
mitted by this code. The vertical distance [rom the fixture
cuatlet o the tap weir shall not exceed 24 tnches (610 mmi.
and the horizontal distance shall not exceed 30 inches (610
mm} meusured from the centerline of the tixture cutlet o the
centerline of the inlet of the trap. The height of a clothes
washer standpipe above a trap shall conform to Section
802.4, A fixture shall not be double trapped,
Exceptions:
1. This section shall not apply to fixtures with integral
fraps.
2. A combination plumbing fixture 15 permitled to be
installed on one trap. provided that one compartment
1s not more than 6 inches (152 nun) deeper than the

other compartment and the waste outlets are not
more than 30 inches (762 mm} apart.

)

A grease interceptor intended to serve as a fixture
trap in accordance with the manufacturer’s installa-
tion instructions shall be permitted to serve as the
trap tor a single fixture or a combination sink of not
more than three compartments where the vertical
distance from the fixture outlet to the inlet of the
interceptor does not exceed 30 inches (762 mm) and
the developed lengrh of the waste pipe from the most
upstream fixture cutlet to (he inlet of the interceptor
does not exceed 60 inches (1524 mm).

4. Where floor drains in multilevel parking structurcs
are required to discharge to a combined butlding
sewer systent, the floor drains shall not be required
to be individually trapped provided that they are
connecled 10 a main trap in accordance with Section
L103.1.

1002.2 Design of traps. Fixture traps shall be self-scouring.
Fixture traps shall not have interior partitions, excepl where
snch traps are integral wath the fixture or where such traps are
constructed of an approved material that is resistant o corro-
sion and degradation. Slip joints shall be made with an
approved elastomeric gasket and shall be installed only on
the trap inlet, trap cutlet and within the trap seal.
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12,3 Prohibited traps. The following types of traps are
prohibited:

1. ‘I'raps that depend on moving parts to maintain the
seal.

Bell traps.
Crown-vented (raps.

4. Traps not integral with a fiswre and that depend on
interior partitions for the seal, except those traps con-
structed of an approved material that is resistant to
corrosion and degradation.

3.0 ST traps.

6. Drum traps.

Exception: Drum (raps used as solds interceptors

and drum traps serving chemical waste systems shall

not be prohibited.
1002.4 Trap seals. Each fixture trap shall have a liquid seal
of not less than 2 inches (31 mm? and not more than 4 inches
(102 mm), or deeper for speciul designs relating to accessible
fixtures. Where a trap seal is subject to loss by evaporation, a
trap seal primer valve shall be installed. Trap seal primer
valves shall connect to the trap at a point above the level of
the trap seal. A trap scal primer valve shall conform to ASSE
1018 or ASSE 1044,
1002.5 Size of lixture traps. Fixture trap size shall be suffi-
cient to drain the fixture rapidly and not tess than (he size
indicated in Table 709.1. A trap shall not be larger than the
drainage pipe into which the trap discharges.
1002.6 Building traps. Building (house) traps shall be pro-
hibited, except where local condilions necessitate such traps.
Building traps shall be provided with a cleanout and a relief
vent or fresh air intake on the inlet side of (he trap. The size
of the relief vent or fresh air intake shall not be less than one-
half the diameter of the drain to which the relief vent or air
intake connects, Such relief vent or fresh air intake shall be
carried above grade and shall be terminated in a sereencd out-
let locatad ontside the building.
11002.7 Trap selling and protection. Traps shall be set level
with respect to the trap seal and, where necessary, shall be
protected from freezing.
1002.8 Recess for trap connection, A recess pravided for
connection of the underground trap, such as one serving a
bathtub in slab-type construction. shall have sides and a bot-
tom of corrosion-resistant, insect- and verminproof construc-
tion.
1002.9 Acid-resisting traps. Whete a vitiified clay or other
brittleware, acid-resisting trap is installed underground, such
trap shall be embedded in concrete extending 6 inches (152
mm) beyond the bottom and sides of the trap.
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1002,10 Plumbing in mentat health cenlers. In mental
heulth centers, pipes and traps shall not be exposed.

SECTION 1003
INTERCEPTORS AND SEPARATORS

1003.1 Where required. Interceptors and separators shall be
provided to prevent the discharge of oil, grease. sand and
other substances harmful or hazardous to the public sewer,
the private sewage system or the sewage treatment plant or
processes.

1003.2 Approval, The size, type and location of each inter-
ceptor and of each separator shall be designed and installed in
accordance with the manufacturer’s instructions and the
requireinents of this section based on the anticipated condi-
tions of use. Wastes that do not require treatment or separa-
tion shall not be discharged inte any interceptor or separator.

1003.3 Grease interceptors. Grease tnterceptors shall com-
ply with the requirements of Sections 1003.3.1 through
1003.3.5.

1003.3.1 Grease inlerceptors and automatic grease
removal devices required. A grease inlereeptor or auto-
matic grease removal device shall be required to receive
the drainage from fixtures and eguipment with grease-
laden waste located in food preparation areas, such as n
restaurants, hotel kitchens, hospitals, school kichens,
bars, factory cafeterias and clubs. Fixwures and equipment
shull include pot sinks, previnse sinks: soup kettles or sim-
ilar devices; wok stations: floor drains or sinks into which
kettles are drained; automatic hood wash units and dish-
washers without prerinse sinks. Grease interceplors and
automatic grease removal devices shall receive waste only
from fixtures and equipment that alfow fats, oils or grease
to be discharged. Where lack of space or other constraints
prevent the installation or replacement of a4 grease inter-
ceptor, one or more grease interceptors shall be permitted
to be installed on or above the floor and upstream of an
existing grease interceplor.

1043.3.2 Food waste grinders. Where food waste grind-
ers connect [o grease interceptors, a solids intereeptor shall
separate the discharge before comnecting (0 the grease
interceplor. Solids interceptors and  grease interceptors
shall be sized and rated tor the discharge of the food waste
grinder. Emulsifiers, chemicals, enzymes and bacteria
shull not discharge intoe the food waste grinder.

10¢3.3.3 Grease interceptors and automatic grease
removal devices not required, A grease interceptor or an
automatic grease removal device shall not be required for
individual dwelling units or any private living quarters.

1003.3.4 Hydromechanical grease interceptors and
automatic grease removal devices, Hydromechanicaf
grease interceptors and automatic grease removal devices
shall be sized in accordance with ASME Al112.14.3
Appendix A, ASME 112,144, CSA B481.3 or PDI G101.
Hydromechanical grease interceptors and automatic
grease removal devices shall be designed and tested in
accordance with ASME A112.14.3 Appendix A, ASME
112.14.4, CSA B481.1, PDI G181 or PDI G102, Hydeo-
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mechanical grease interceptors and automatic grease
removal devices shall be installed in accordance with the
manulacturer’s  instructions.  Where  manufaclurer’s
instructions are not provided, hydromechanical grease
interceptors and grease removal devices shall be installed
in compliance with ASME A112.14.3, ASME 112.14.4,
CS8A B481.3 or PDI G101. This section shall not apply to
gruviry grease inierceprors.

1043.3.4.1 Grease interceptor capacity. Grease inter-
ceptors shall have the grease retention capacity indi-
cated in Table 1003.3.4.1 for the flow-through rates
indicated.

TABLE 1003.3.4.1
CAPACITY OF GREASE INTERCEPTORS?

TOTAL FLOW-THROUGH GREASE RETENTION
RATING (gpm} CAPACITY (pounds)
- S
] . =
7 14
ey =
i 20
12 24
14 28
= . o
I8 36
T 20 40
25 50
35 70
50 1)
73 {50
160 200

For SI: | gallon per minule = 3,785 Ly, | pounct = 00454 k.
1. For total flow-through ratings greater than 100 (gpm), deuble the flow-
threugh rating (o determine the grease retenton capacity (pounds),

1003.3.4.2 Rate of flow controls, Grease interceptors
shall be equipped with devices to control the rate of
water flow so that the water flow does not exceed the
rated flow, The flow-control device shall be vented and
terminate not less than 6 inches (152 mm} above the
flood nm level or be installed in accordance with the
manufaclurer’s instructions.

1003.3.3 Automatic grease removal devices. Where
automatic grease removal devices are installed, such
devices shall be located downstreain ol each [ixture or
multiple fixtures in accordance with the manuflacturer’s
instructions. The automatic grease removal device shall be
sized to pretreat the measured or calculated flows for ail
connected fixtures or equipment. Ready «cecess shall be
provided for inspection and maintenance.

1003.4 Oil separators required. At repair garages, car-
washing Tacilities, at factories where oily and flammable lg-
uid wastes are produced and in hydraulic elevator pits, sepa-
rators shall be installed into which all oil-bearing. grease-
bearing or tlammable wastes shall be discharged before emp-
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tying into the building drainage system or other point of dis-
posal.

Exception: An oil separator is not required in hydraulic
elevator pits where an approved alarm system is installed.

1003.4.1 Separation of liquids. A mixture of treated or
untreated light and heavy liquids with various specific
gravities shall be separated in an approved receptacle.

1003.4.2 (il separator design. Oil separators shall be
listed and labeled, or designed in accordance with Sections
1003.4.2. 1 and 1003422,

1003.4.2.1 General design reguirements. 01 separa-
tors shall have a depth of not less than 2 feet (610 mm}
below the invert of the discharge drain, The outlet
opening of the separator shall have not less than an 18-
inch (457 mm) water seal.

1003.4.2.2 Garages and service stations. Where auto-
mobiles are serviced, greased, repaired or washed or
where gasoline is dispensed, oil separators shall have a
capacity of not less than 6 cubic feet (0.168 m™) for the
first 100 square feet (9.3 m*) of area to be drained, plus
I cubic foot (0.28 m") for each additional 100 square
feet (9.3 m") of area to be drained into the separator.
Parking garages in which servicing. repairing or wash-
ing s not condueted, and in which gasoline is not dis-

pensed, shall not require a separator. Areas of

commercial garages utilized only for storage of auto-
mobiles are not required to be drained through a separa-
tor.

1003.5 Sand interceptors in commercial establishments,
Sand and similar interceptors for heavy solids shall be
designed and located so as to be provided with ready access
for cleaning, and shall have a waler seal of not less than 6
inches (152 mm).

1003.6 Laundrics. Laundry facilities not installed within an
individual dwelling unit or intended for individual tamily use
shall be equipped with an interceptor with a wire busket or
similar device, removable for cleaning, that prevents passage
into the drainage system of solids '/, inch (12.7 mm) or larger
in size, string, rags, buttons or other materials detrimental to
the public sewage system,

1003.7 Bottling establishments. Boitling plants shall dis-
charge process wastes into an interceptor that will provide for
the separation of broken glass or other solids betore discharg-
ing waste into the drainage system.

1003.8 Slaughterhouses. Slaughtering room and dressing
room drains shall be equipped with approved separators. The
separator shall prevent the discharge into the drainage system
of feathers, entrails and other materials that cavse clogging.

1003.9 Venting of interceptors and separators. Tutercep-
tors and sepacators shall be designed so as not to become air
bound where tight covers are utilized. Each interceptor or
separator shall be vented where subject ta a loss of trap seal.

1003.1¢ Aceess and maintenance of interceptors and sepa-
rators. Access shall be provided to each interceptor and sepa-
rator for service and maintenance. interceptors and separators
shall be maintained by periodic removal ot accumulated
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grease, scum, o1, or other floating substances and solids
deposited in the interceptor or separator.

SECTION 1004
MATERIALS, JOINTS AND CONNECTIONS

1004.1 General. The materials and methods utilized for the
construction and installation of traps, inlerceptors and separa-
tors shall comply with this chapter and the applicable provi-
sions of Chapters 4 and 7. The fittings shall not have ledges,
shoulders or reductions capable of retarding or obstructing
flow ot the piping.
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CHAPTER 11
STORM DRAINAGE

SECTION 1101
GENERAL

1101.1 Scope, The provisions of this chapter shall govern the
materials, design, construction and installation of storm
drainage.

1101.2 Where required, All roofs, paved areas, yards, courts
and courlyards shall drain into a separate storm sewer system,
or 4 combined sewer system, or to an approved place of dis-
posal. For one- and two-tamily dwellings, and where
approved, storm water 1s permitted (o discharge onto flat
areas. such as streets or lawns, provided that the stornt water
tflows away from the building.

1101.3 Prohibited drainage. Storm water shall not be
drained into sewers intendled for sewage only.

1101.4 Tests. The conductors and the building storm drain
shall be wested in accordance with Section 312,

1101.5 Change in size, The size of a drainage pipe shail not
be reduced in the direction of tlow.

1101.6 Fittings and connections. All connections and
changes in direction of the storm drainage system shall be
made with approved drainage-type fittings in accordance
with Table 706.3. The fittings shall not obstruct or retard flow
in the system.

1101.7 Roof design. Roois shall be designed for the maxi-
mum possible depth of water that will pond thereon as deier-
mined by the relative levels ot roof deck and overflow weirs.
scuppers, edges or serviceable drains in combination with the
deflected structural elements, In determining the maximum
possible depth of water, all primary roof drainage means shall
be assumed to be blocked.

{101.8 Cleanouts required. Cleanouts shall be installed in
the storm drainage system and shall comply with the provi-
sions of this code For sanitary drainage pipe cleanouts.

Exception: Subsurtuce drainage system.

LI0L.9 Backwater valves. Storm drainage systems shall be
provided with backwater valves as required for sanitary
drainage systems in accordance with Section 715,

SECTION 1102
MATERIALS

1102.1 General. The muierizls and methods utilized for the
construction and installation of storm drainage systems shall
comply with this section and the applicable provisions of
Chapter 7.

11022 Inside storm drainage conductors. [nside storm
drainage conductors instalied above ground shall confarm 1o
one of the standards listed in Table 702.1.
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1102,3 Underground building storm drain pipe. Under-
ground building sterm drain pipe shall conform to one of the
statidards listed in Table 702.2.

11024 Building storm sewer pipe. Building storm sewer
pipe shall conform to one ot the standards listed in Tuble
1102.4.

TABLE 11024

BUILDING STORM SEWER PIPE
MATERIAL STANDARD
ASTM D 266l ASTM D 2751:
ASTM F 628. C5A B)3L.1.
CSABIS2L
ASTM C 428
ASTM A 74; ASTM A BEE,
CISP1 301
"ASTM C 14, ASTM C 76:
CSA A257.IM: CSA A2572M

ASTM B 75 ASTM B 88,
ASTM B 251 ASTM B 306

Acrvlonitrile butudiene
styrene (ABS) plastic plpe

Ashestos-cement pipe

Cast-iron pipe

Concrete pipe

Copper or copper-alloy
tubing (Type K. L, M or

¢ DWYV)

Potvethylene (PLE) plastic pipe - ASTM F 230641 2306M

Polyviny! chloride (PV(C} "ASTM D 2665 ASTM D 3034;
plastic pipe {Type DWV.  'ASTM [ 891; CSA B182.4:
SDR26, SDR35, SDR41, ‘CSA BIS1L2:CSATIIE2.2
PS50 or PS100) :

PASTM C 4; ASTM C 700
ASME Al112.3.1

Vitritied clay pipe

Stainless steel drainage
systems, Type 316L

F102.5 Subsoil drain pipe. Subsoil drains shall be open-
jointed, borizontally split or pertorated pipe contorming to
one of the standards listed in Table 11025,

TABLE 1102.5
SUBSOIL DRAIN PIPE

MATERMIAL STANDARD
Ashesros-cemenr pipe ASTM C 508 ]
Cast-iron pipe ASTM A 74 ASTM A 88K:

CISPI 30]
ASTM FA05; CSA B1S2.1;
CSA BIS2.6; CSA BIS2E
Polyviny! chloride (PVC) ASTM D 2729: ASTM F 891
Plastic pipe (lype sewer pipe. [CSA BI82.2: CSABI824
PS23. PS50 or PS100)

Polyethylene (P plastic pipe

Stainless steel drpinage systems. |ASME A 11231
Type 3161

Vitrificd ¢lay pipe ASTM C 4, ASTM O 700

8%
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1102.6 Roof Drains. Roof drains shall conform to ASME
All2.6.4 or ASME A112.3.1.

1102.7 Fittings. Pipe fittings shall be approved for installa-
tion with the piping material installed, and shall conform to
the respective pipe standards or one of the standards listed in
Table 1102.7. The fittings shall not have ledges, shoulders or
reductions capable of retarding or obstructing flow in the pip-
ing. Threaded drainage pipe fittings shall be of the recessed
drainage 1ype.

TABLE 1102.7

PIPE FITTING

MATERIAL STANDARD
Acrylonitrile butadiene ASTM D 2661, ASTM D 3311;
styrene (ARS) plustic CSABISI.]

Cast-iron ASME Bl6o4: ASME B16.12;
ASTM A 888: CISPL301:

ASTM A 74
ASTM 122751

Coextruded composite ARS
and drain DR-PS in
P535, PS50, PS100, PS140,
P5200)

Coextruded composite ABS  [ASTM D 2661; ASTM D 3311
DWY Schedule 40 [PS pipe |ASTM F 628
tsolid or cellular core)

Cocxtruded composite PYC |ASTM D 2665 ASTM D 3311:
DWY Schedule 40 [PS-DR, [ASTM F 891
PS 140, PS200 (solid or
cellular core)

Coextruded composite PYC |ASTM D 3034
sewer and drain DR-PS in
PS35, PS50 PS100. PS140, |

P20

{Copper or copper alloy

‘ASME BI16.15, ASME BIG.18.
ASME Bl16.22; ASME Bl16.23:
ASME B16.26; ASME B16.2%

AWWA CTI/A21.10
ASME B16.3

Plastic, general ASTM F 309
Polycthylene {PE) blaslic pipe {ASTM F 2306/F 2306M

Polyvinyl chloride (PVC) ASTM D 2665; ASTM D 331 I
plastic ASTM [ 1B6GO

Steel ASME B169; ASME BIG.IT;
ASME B16.28

ASME A1123.1

Gray 1ron and duclile iron

Mailcable iron

Stanless steel drainage
systems, Type 316L
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SECTION
1103 TRAPS

1103.1 Main trap. Leaders and storm drains connected to a
combined sewer shall be trapped. Individual storm water
traps shall be installed on the storm water drain branch serv-
ing each conductor, or a single trap shall be installed n the
main storsi drain just before its connection with the com-
bined building sewer or the public sewer.

1103.2 Material. Sworm water traps shall be of the same
material as the pining system to which they are attached.

1103.3 Size. Traps for individual conductors shall be the
same size as the horizontal drain to which they are connected.

1103.4 Cleanout. An accessible cleanout shall be installed on
the building side of the trap.

SECTION 1104
CONDUCTORS AND CONNECTIONS

1104.1 Prohibited use. Conductor pipes shall not be used as
soil, waste or vent pipes, and soil, waste or vent pipes shall
not be nsed as conductors.

1104.2 Combining storm with sanitary drainage. The sani-
tary and storm drainage systems of a structure shall be
entirely separate except where combined sewer systems are
utilized. Where a combined sewer is utilized, the building
starm drain shall be conpected in the same horizontal plane
through a single-wye fitting 1o the combined sewer not less
than 10 feet (3048 mm) downstream [rom any soil stack.

1104.3 Floor drains. Floor drains shall not be connected to a
storm drain.

SECTION 1105
ROOF DRAINS

[105.1 General. Roof drains shall be installed in accordance
with the manufacturer’s instructions. The inside opening for
the roof drain shall not be obstructed by the roofing mem-
brane material.

1105.2 Roof drain flashings, The connection between roofs
and rool drains which pass through the roof and into the nte-
rior of the building shall be made water-tight by the use of
approved flashing matenal.

SECTION 1106
SIZE OF CONDUCTORS, LEADERS
AND STORM DRAINS

1106.1 General. The size of the vertical conductors und lead-
ers, building storm drains, building storm sewers, and any
horizemal branches of such drains or sewers shall be based
on the 100-year hourly rainfall rate indicated in Fagure 1106.1
or on other rainfall rates determined from approved local
weather data.
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4284 <

For SL: 1 inch = 25,4 i,

Source: Nutional Weather Service, National Oceanic and Atmospheric Adnunistration, Washingtin D.C.

FIGURE 11086.1
100-YEAK, 1-HOUR RAINFALL (INCHES) EASTERN UNITED STATES
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225

For S1: | inch = 254 mm,
Seurce: National Weather Service, National Oceanic and Almospheric Administration, Washingion D.C.

FIGURE 1106 1-—continued
100-YEAR, 1-HOUR RAINFALL {INCHES) CENTRAL UNITED STATES
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For SI: | iach = 254 mn.
Source: Natianal Weather Service. National Oveanic and Aunospheric Administrauon, Washington D.C.

1( 06.1—continued

FIGURE 1
100-YEAR, 1-HOUR RAINFALL (INCHES) WESTERN UNITED STATES
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FIGURE 1106.1—continued
100-YEAR, 1-HOUR RAINFALL (INCHES) ALASKA
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STORM DRAINAGE

1106.2 Vertical conductors and leaders. Vertical conduc-
tors and leaders shall be sized for the maximum prejected
roof aren, in accordance with Table 1106.2(1) and Table
1106.2(2).

1106.3 Building storm drains and sewers, The size of the
building storm drain, building storm sewer and their horizon-
tal branches having a slope of one-half unit or less vertical in
12 units horizontal (4-percent slope) shall be based on the
maximum projected roof area in accordance with Table
1106.3. The slope of horizontal branches shall be not less
than one-eighth unit vertical in 12 units horizontal (1-percent
slope) unless otherwise approved.

1106.4 Vertical walls. Tn sizing roof drains and storm drain-
age piping, one-half of the area of any vertical wall that
diverts rainwater to the root shall be added to the projected
roof area for inclusion in calculating the required size of ver-
tical conductors, leaders and horizontal storm drainage pip-
ng.

1106.5 Parapet wall scupper location. Parapet wall roof
drainage scupper and overflow scupper location shall comply
with the requirements of Section 15034 of the fnrernational
Building Code.

1106.6 Size of roof gutters. The size of semicircular gutters
shall be based on the maximum projected roof area in accor-
dance with Table 1106.6.

TABLE 1106.2(1)
SIZE OF CIRCULAR VERTICAL CONDUCTORS AND LEADERS
) HORIZONTALLY PROJECTED ROOF AREA (square feet) 7]
gll{ngi-rni% | N Rainfall rate {inches per hour) . o
[inches)” 1 2 3 4 5 § 7 8 9 10 1 12
2 2,880 | 1440 | 960 720 575 | 480 | 410 | 360 | 320 200 | 260 240
3 8.800 4.400 2930 2,200 1760 1,470 1.260 1,100 980 830 300 T30
4 18,400 | 9,200 6,130 4,604 3.680 3,070 2,630 2,300 2,045 1,840 1,675 1.530
3 34,600 | 17,300 | 11.530 8,650 6,920 5,765 4,945 4,325 3,845 3,460 3145 2880
6 54,000 | 27,000 | 17.045 13,50} 16,800 | 9.000 7715 6,750 6,000 5,;'100 4910 4,500
8 116.000 | SR,000 | 38,660 29.000 23,200 | 19,315 ] 16.570 | 14.500 12,890 11600 10,545 9,600

For SI: | inch = 254 mny. | square foot = 0.0929 m*.

4. Sizes indicated are the diameter of circular piping. This table is applicable to piping of other shapes, provided the cross-sectional shape fully encloses a circle

ol the diameter indicated in this table. For rectangular leaders, see Table
this rahle.

1106.202). Interpolation is permiitied Tor pipe sizes that fall between those listed in

TABLE 1106.2(2)
SIZE OF RECTANGULAR VERTICAL CONDUCTORS AND LEADERS

HORIZONTALLY PROJECTED ROOF AREA (square feet)
COMEI:;EENL?ESE'RO;IZES Rainfall rate (inches per hour)
width x length (inches)™® 3 2 3 4 [ 6 7 | 8 9 10 | 11 12
1, % 2%, 340 | 1700 | 1,130 | 850 | 680 | 560 | 480 420 370 | 340 | 310 | 280
2% 3 5540 | 2770 | 1.840 | 1380 | 1,100 | 920 | 790 690 610 | 530 ; 500 | 460
27, % 41, 12.830 | 6.410 | 4270 | 3.200 | 2,360 | 2.130 | 1.830 | 1,600 | 1,420 | 1,280 | 1,160 | 1,060
Ix4 13210 | 6.600 | 4400 | 3.300 | 2,640 | 2200 | 1.880 | 1.650 | 1460 | 1,320 [ 1.200 | 1,100
3% 4 15.000 | 7.950 . 5.300 | 3.970 | 3180 | 2650 | 2270 | 1980 | 1760 | 1,590 | 1440 | 1,320
37.% 5 21310 1 10,650 | 7.000 | 5,320 | 4260 | 3.350 | 3.040 [ 2,660 | 2,360 | 2130 | 1930 | 1,770
3, x 4, 21960 | 10980 | 7.320 | 5.490 | 4390 | 3.660 | 3,130 | 2,740 | 2440 | 2,190 | 1,990 | 1.830
3, x5, 25520 | 12,760 | 8,500 | 6,380 | 5,100 | 4.250 | 3.640 | 3,190 | 2830 | 2550 | 2320 2,120
37,56 Y1790 | 13,800 | 9.260 | 6940 | 5,550 | 4630 | 3,870 | 3470 | 3.080 | 2770 | 2,520 ; 2,310
4% 6 32080 | 16490 | 10.990 | 8240 | 6,590 | 5,490 | 4,710 | 4,120  3.660 | 3,290 | 2,990 | 2,740
517,% 517, T 42300 | 22.150 | 1760 | 11070 | 8860 | 7.380 | 6,320 | 5330 | 4920 | 4430 | 4.020 | 3,690
7% 7Y, 700,500 | 50,250 | 33.500 | 25.120 | 20.100 | 16.750 | 14,350 | 12,560 | 11.160 | 10.050 | 9,130 | 8,370

For SI: | inch = 254 mm, 1 square foot = (0,092 m’.

a. Sizes indiculed are nominal width x length of the opening for rectangular piping.
b. For shupes not included in this table, Fquation b1-1 shall be used 1o determing the cquivalent circular dinmeter. D of fectangular piping for nse in

interpalation using the data from Table 1106.2{1).
£ = [width x kength]'? {Equation 11-1)
where:
£2 = equivadent circular diameter and D, width and length are in inches.

92
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TABLE 1106.3
SIZE OF HORIZONTAL STORM DRAINGE PIPING

STORM DRAINAGE

HORIZONTALLY PROJECTED ROOF AREA (square teet)

SIZE OF
HOg:g%%TAL Rainfall rate {inches per hour) .
{inches) 1 2 3 | 4 | 5 6 :
', unit vertical in 12 units horizontal {1-percent stope}
3 3288 1.644 1,096 : 8§22 657 548
4 7.520 3760 2.506 : 1800 1.504 1,233
3 13,360 6.680 4453 3,340 2.672 2227
6 21400 10,700 T.133 5350 4,280 3.566
& 46.{H0) 23,000 15,330 11,500 9,200 7N
1 82,800 41,400 27600 20,700 16,550 13,800
12 133.200 £6.600 44 400 33,300 26,650 22200
15 218,000 109,000 72,800 39,500 47,600 39650
'f, unit vert.cal in 12 units horizontal {2-percent slope)
3 4.640 2320 1.546 1.160 G928 73
4 10.600 5,300 3533 2,630 2120 1.766
5 18,881 9,440 6.293 4,720 3,776 3,140
6 30.200 15.100 10.066 7.550 6,040 5.033
8 65.200 32.600 21,733 16.300 13.040 11,866
10 116,500 58400 38.950 29200 23350 10,450
12 188.000 94,000 62,600 47,000 37.600 i 31.330
15 336,00 168.000 . 112,000 £4.000 67.250 36,000
i, unit vertical ir 12 units horizental {4-percent slope)
3 6576 3,288 2.295 1,644 1.310 1.9
4 15,040 7.520 5,010 3760 3010 2,500
5 26,720 13,3603 K9} 6,680 3.320 4,450
6 42,800 21400 13,700 10,700 8,580 ERELD;
B 92 (00 46,000 30,650 23.000 18 400 15.34)
14 171,600 83800 55.200 41,400 33,150 27,600
12 266400 133,200 ®¥,800 66,600 33,200 441 400
15 476,000 238,000 158,800 119.000 05,300 79,250

For §1: 1 inch = 25.4 mm, 1 square foot = (10929 m?,

2012 INTERNATIONAL PLUMBING CODE®
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TABLE 1106.6
SIZE OF SEMICIRCULAR ROOF GUTTERS

HORIZONTALLY PROJECTED ROOF AREA (square feet}
Dlgﬂﬂggso F Rainfall rate (inchgs per ﬁour)
{inches) 1 2 i 3 4 3 -]
'i\s Unit vertical in 12 unils horizontal {0.5-percent slope)
3 680 340 226 170 136 113
4 1,440 720 480 360 288 240}
5 2,500 1,250 834 625 500 416
& 3.840 1,920 1.280 960 768 640
7 5,520 2,760 1.840 1,380 F.100 918
8 7.960 3980 2.655 [,990) 1,5910) 1,325
10 14,400 7.200 4800 3,600 2,880 2,400
#, unit vertical 12 units horizontal {1-percent slope} '
3 960 480 320 24) 192 160
4 2.040 1,020 681 310 405 340
3 3,520 1.76[0) 1.172 880 F04 387
6 5.440 2,720 1,515 1.364) 1.085 905
7 7800 3.900 2,600 1,950 1.560) 1.300
b 11,200 5.600 3,740 2,800 2,240 1.870
10 20,400 10,200 6,500 5,100 4,080 3400
. unit vertical in 12 units H.r;uizonlai {é—percenl slope)
3 1,360 &R0 4354 340 272 226
4 2,830 1.440 960 720 370 480
5 5,000 2,500} 1,668 1.250) 1000 834
: H 7.680 3,840 2.560) 1,920 1,336 1,28}
7 T1,04d0 5,520 3,860 2,760 2,205 1. 340}
8 153920 7,960 5,310 3,980 3,180 2,655
[0 28,800 14,404} 4,600 7.200 5,750 4,800
', unit vertical in 12 units horizontal (4-percent slope)
3 1 920 960 H40) | 480 384 ‘: 320
4 4,080 2040 1,360) ) 1.020 26 680
3 7080 3,540 2,360} 1,770 1415 1180
6 11,080 5.540 3,695 2,770 2,220 1.850
7 15,600 7.800 5,200 3,900 320 2.600
b 22,400 11,200 7.460 5,600 4480 3730
10 40,000 20.00¢ 13,330 10.000 8,000 6,660

For §T: Linch = 234 mm, | square (oot — 0.0929 m*.

SECTION 1107
SIPHONIC ROOF DRAINAGE SYSTEMS

1197.1 General. Siphonic roof drains and drainage systems
shall be designed in accordance with ASME A1126.9 and
ASPE 45,

SECTION 1108
SECONDARY (EMERGENCY) ROOF DRAINS

1108.1 Secondary {emergency overflow) drains or scup-
pers. Where roof drains are required, secondary (emergency
overllow) root drains or scuppers shall be provided where the
roof perimeter construction extends above the roof in such a
nunner that waler will be entrapped if the primary drains
allow buildup for any reason.

94

1108.2 Separate systems required, Secondary roof drain
systems shall have the end point of discharge sepurate tfrom
the primary system. Discharge shall be above grade, in a
location that would normally be observed by the building
occupants or maintenance personnel.

1108.3 Sizing of secondary drains, Secondary (emergency)
root drain systems shall be sized in accordance with Section
1106 based on the rainfall rate for which the primary system
is sized in Tables 1106.2(1), 1106.2(2). 1106.3 and 1106.6.
Scuppers shall be sized to prevent the depth of ponding water
from exceeding thal for which the ool was designed as deter-
mined by Section 1101.7. Scuppers shall have an opening
dimensiou of not less than 4 inches (102 mm). The flow
through the primary system shall not be considered when siz-
ing the secondary roof drain sysiemn.

2012 INTERNATIONAL PLUMBING CODE®



SECTION 1109
COMBINED SANITARY AND STORM SYSTEM

1109.1 Size of combined drains and sewers. The size of a
combination sanitary and sterm drain or sewer shall be com-
puted in accordance with the method in Section | 106.3. The
fixturc units shall be converted into an equivalent projected
roof or paved area. Where the total fixture load on the com-
bined drain is less than or equal to 256 fixture umits, the
equivalent drainapge area in horizontal projection shall be
taken as 4,000 square feet (372 m?). Where the Lotal fixture
load exceeds 256 tixture units, each additional fixture unit
shall be considered the equivalent of 15.6 square feet (1.5 m”)
of drainage area. These values are based on a rainfall rate of |
inch (25 mm) per hour.

SECTION 1110
VALUES FOR CONTINUQUS FLOW

1110.1 Equivalent roof area. Where there is a continuous or
semicontinuous discharge into the building stormt drain or
building storm sewer, such as trom a pump, ejector. air condi-
tioning plant or similar device, each gallon per minute {L/m)
ol such discharge shall be computed as being equivalent to 96
square feet (9 m*) of roof area, hased on a rainfall rate of 1
inch (25.4 mm) per hour.

SECTION 1111
CONTROLLED FLOW ROOF DRAIN SYSTEMS

1111.1 General. The roof of a structure shall be designed for
the storage of water where the storm drainage system is engi-
neered for controlled tlow, The controlled flow rool drain
system shall be an engineered system in accordance with this
section and the design. submittal, approval, inspection and
testing requirements of Section 105.4. The controlied flow
svstemn shall be designed based on the required rainfall rate in
accordance with Section 1106.1.

1111.2 Control devices. The control devices shall be
installed so that the rate of discharge of water per minute
shall not exceed the values for continuous flow as indicated
in Section 1109.1.

1111.3 Installation. Runoff control shall be by control
devices. Control devices shall be pratected by strainers.

1111.4 Minimum number of roof drains. Not less than two
roof drains shall be installed in roof areas 10,000 square (eet
(929 m?) or less and not Tess than four roof drains shall be
installed in roots aover 10,000 square fzet (929 m?) in area.

SECTION 1112
SUBSOIL DRAINS

1112.1 Subsoil drains, Subsoil drains shall be open-jointed,
horizontally split or perforated pipe conforming 1o one of the
standards listed in Table 1102.5. Such drains shall not be less
than 4 inches (102 mm) in diameter. Where the building 1s
subject to backwater, the subsoil drain shall be protected by
an accessibly located backwater valve. Subsoil drains shall
discharge 1o a trapped area drain, sump, dry well or approved

2012 INTERNATIONAL PLUMBING CODE®
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location above ground. The subsoil sump shall not be
required to have either a gas-tight cover or a vent. The sump
and pumping system shall comply with Section 1114.1.

SECTION 1113
BUILDING SUBDRAINS

1113.1 Bailding subdrains. Butlding subdrains located
below the pubiic sewer level shall discharge inlo a sump or
receiving tank, the contents of which shall be automatically
lifted and discharged into the drainage system as required for
building sumps. The sump and pumping cquipment shall
comply with Section 1114.1.

SECTION 1114
SUMPS AND PUMPING SYSTEMS

1114.1 Pumping system. The sump pump, pit and discharge
piping shall conform: to Sections 1114.1.1 throngh 1114.1.4,

1114.1.1 Pump capacity and head. The sump pump shall
be of a capacity and head appropriate to anticipated use
requirements,

1114.1.2 Sump pit. The sump pit shall not be less than 18
inches (457 mm) in diameter and not less than 24 inches
(610 mm) in depth, onless otherwise approved. The pit
shall be accessible and located such thar all drainage Mows
into the pit by gravity. The sump pit shall be constructed
of tile, steel. plustic, cast-iron. concrete or other approved
malterial, with a removable cover adequate 10 support
anticipated loads in the area of use. The pit floor shall be
solid and provide permanent support for the pump.
1114.1.3 Electrical. Electrical service outlets, when
required, shall meet the requirements of NFPA 70.
1114.1.4 Piping. Discharge piping shall meet the require-
ments of Section 11022, 1102.3 or 1102.4 and shall
include a gate valve and a full flow check valve. Pipe and
fittings shall be the same size as. or larger than, pump dis-
charge tapping.

Exception: [n one- and (wo-Tamily dwellings, only a

check valve shall be required, located on the discharge

piping from the pump or gjector.
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CHAPTER 12
SPECIAL PIPING AND STORAGE SYSTEMS

SECTION 1201
GENERAL

1201.1 Scope. The provisions of this chapter shall govern the
design and installation of piping and storage systems for non-
flammable iedical gas systems and noumedical oxygen sys-
tems. All maintenance and operations ol such sysiems shall
be in accordance wilh the ferernarional Fire Code.

SECTION 1202
MEDICAL GASES

[F] 1202.1 Nonflammable medical gases. Nonflammable
medical gas systems. inhalanon anesthetic systems and vac-
uum piping systems shall be designed and installed in accor-
dance with NFPA 99C,
Exceptions:
[. This scction shall not apply to portable systems or
cylinder storage.
2. Vacuum system exhaust terminations shall comply
with the frernational Mechanical Code.

SECTION 1203
OXYGEN SYSTEMS
[F] 1203.1 Design and installation, Nonmedical oxygen sys-
tems shall be designed and installed in accordance with
NFPA 50 and NFPA 51.
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CHAPTER 13
GRAY WATER RECYCLING SYSTEMS

SECTION 1301
GENERAL

1301.1 Scope. The provisions of Chapter 13 shall govern the
materials, desien, construction and installation of gray water
systems for flushing of water closets and wrinals and for subsur-
face landscape imigation. See Figures [1301.1(1) and
15301102}

1301.2 Installation. In addition to the provisions of Section
1301, systems for flushing of water closets and urinals shall
comply with Section 1302 and systems for subsurface land-
scape imigation shall comply with Section 1303, Except as pro-
vided {or in this chapter, all systems shall comply with the
provisions of the other chapters of this code.

1301.3 Malerials. Above-ground drain, waste and vent piping for
aray water systems shall conform to one of the standards listed in
Table 702.1. Gray water underground building drainage and vent
pipe shall conform to vne of the standards listed in Table 702.2.

1301.4 Tests, Drain, waste and vent piping for gray water sys-
tems shall be tested in accordance with Section 312,

13015 Inspections. Gray water systems shall be inspected in
accordance with Section 107,

1301.6 Potable water connections. Only connections in
accordance with Section 1302.3 shall be made between a gray
water recycling system and a potable waler system.

1301.7 Waste water connections, Gray water recycling sys-
tems shall receive only the waste discharge of bathtubs, show
ers, lavatories, clothes washers or laundry trays.

1301.8 Collection reserveir, Gray water shall be collected in
an approved reservoir constructed of durable, nonabsorbent
und corrosion-resistant materials. The reservoir shall be a
closed and gas-tight vessel. Access openings shall be provided
to aliow inspection and cleaning ol the reservoir interior.
1301.9 Filtration. Gray water entering the reservoir shall
pass through an approved filter such as a media, sand or dia-
temaceaus sarth filter.,

1301.9.1 Required valve. A full-open valve shali be
installed downstream of the last fixture connection to the
gray water discharge pipe before entering the required fil-
ter.
130110 Overflow, The collection reservoir shall be equipped
with an overflow pipe having the sume or larger diameter as the
influent pipe for the gray water. The overflow pipe shall be
trapped and shall be indirectly connected to the sanitary dvain-
age system.

1301.11 Drain. A drain shall be located at the lowest point of
the collection reservoir and shall be indirectly connected to the
sanitary drainage system. The drain shall be the same diameter
as the overflow pipe required in Section 1301.10.

1301.12 Vent required. The reservoir shall be provided with
a vent sized in accordance with Chapter 9 and based on the
diameter of the reservoir influent pipe.

e
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e
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FIGURE 1301.1 {Ilgl
GRAY WATER RECYCLING SYSTEM FOR SUBSURFACE LANDSCAPE IRRIGATION
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FIGURE 1301.1&2&
GRAY WATER RECYCLING SYSTEM FOR FLUSHING WATER CLOSETS AND URINALS

SECTION 1302
SYSTEMS FOR FLUSHING WATER CLOSETS AND
URINALS

1302.1 Collection reservoir. The holding capacity of the res-
ervoir shall be a minimum of twice the volume of water
required to meet the daily flushing requirements of the fixtures
supplicd with gray water, but not less than 50 gallons (189 L).
The reservoir shall be sized to limit the retention time of gray
water to a maximum of 72 hours,

1302.2 Disinfection. Gray water shall be disinfected by an
approved method that emiploys one or more disinfectants
such as chlorine, jodine or ozone that are recommended for
use with the pipes, fittings and equipment by the manufac-
turer of the pipes, fittings and equipment.

13023 Makeup water. Potable water shall be supplied as a
souree of makeup water for the gray water system. The potable
water supply shall be pratected against backflow in accordance
with Section 608, There shall be a full-open valve located on
the makeup water supply line to the collection reservoir.

1302.4 Coloring, The gray water shall be dycd blue or green
with a food grade vegetable dye before such water is supplied
to the fixtures,

1302.5 Materials, Distribution piping shall conform to one of
the standards listed in Table 605.4,
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1302.6 Identification. Distribution piping and reservoirs shall
be identified as containing nonpotable water. Piping iden-
titication shall be in accordance with Section 608.8.

SECTION 1303
SUBSURFACE LANDSCAPE IRRIGATION SYSTEMS

1303.1 Collection reservoir, Reservoirs shall be sived to Limit
the retention ume of gray water to a maxinium of 24 hours.

1303.1.1 Mdentification. The reservoir shall be identitied as
containing nonpotabte water.

1303.2 Valves required. A check valve and a full-upen valve
located on the discharge side of the check valve shall be
installed on the effiuent pipe of the collection reservoir.

1303.3 Makeup water. Makeup water shall not be required for
subsurface landscape trrigation systems. Where makeup water
is provided. the installation shall be in accordance wilh Section
1302.3,

1303.4 Disinfection. Disinfection shall not be required for
gray water used for subsurface landscape irrigation systems.
1303.5 Coloring, Gray water used for subsurface landscape irri-
gation systems shall not be required to be dyed.

1303.6 Estimating gray water discharge. The system shall
be sized in accordance with the gallons-per-day-per-occupant
number based on the type of fixtures connected to the gray
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water system. The discharge shull be caleulated by the following
equation:
C=Ax8

where:

(Equation 13-1}

A = Number of occupants:

Residential-Number of occupants shall be determined by the
actual number of occupants, but not less than two occupants for
one bedroom and one occupant for each additional bedroom.

Commercial-Number of occupants shall be determined by
the fnternational Building Code®.

B = Estimated flow demands tor exch occupant:

Residential-25 gallons per day (94.6 Ipd) per occupant for
showers, bathtubs and lavatonies and 15 gallens per day (56,7
lpd} per occupant for clothes washers or laundry trays.

Commercial-Based on type of fixture or water use records
minus the discharge of fixtures other than those discharging
gray water.

C = Estimated gray water discharge based on the total num-
ber of occupants.

1303.7 Percolation tests. The permeability of the soil in the
proposed absorption system shall be determined by percolation
tests or permeability evaluation,

1303.7.1 Percolation tests and procedurces. At least three
percolation tests in each system area shall be conducted. The
holes shall be spaced uniformly in relation 1o the botlom
depth of the proposed absorplion system. More percolation
tests shall be made where necessary, depending on system
design.

1303.7.1.1 Percolation test hole. The test hole shall be
dug or bored. The test hole shall have vertical sides and a
horizontal dimension of < inches to 8 inches (132 mm to
203 mm). The bottom and sides of the hole shall be
scratched with a sharp-pointed instrument to expose the
natural soil. All loose material shall be removed from the
hole and the bottom shall he covered with 2 inches (51
mm) of gravel or coarse sand.

1303.7.1.2 Test procedure, sandy soils. The hole shall
be tilled with clear water to a minimum of 12 inches
{305 mm) above the bottom of the hole for tests in
sandy soils. The time for this amount of water to seep
away shall be determined, and this procedure shall be
repeated if the water from the second filling of the hole
seeps away i 1O minutes or fess. The test shall proceed
as follows: Water shall be added to a point not more than
6 inches {152 mm) above the gravel or coarse sand.
Therenupon, from a fixed reference point, water levels
shall be measured at 10-minute intervals for a period of 1
hour. Where 6 inches (152 mm) of water seeps away in
less than 10 minures, & shorter inferval between measure-
ments shall be used, but in no case shall (he water depth
axceed 6 inches (152 mm)., Where 6 inches (152 mm) of
water seeps away in less than 2 minuotes, the test shall be
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stopped and a rate of less than 3 minutes per inch {7.2 s/
mm) shall be reported. The finul water level drop shall be
used to caleulate the percolation rate. Soils not mecting
the ahove requirements shall be tested in accordance
with Section 1303.7.1.3.

1303.7.1.3 Test procedure, other soils. The hole shall
be filled with clear water, and a minimum water depth of
12 inches (305 mm} shall be maintained above the bot-
tom of the hole for a 4-hour period by refifling whenever
necessary or by use of an automatic siphon. Water
remaining in the hole atter 4 hours shall not be removed.
Thereafter, the soil shall be allowed (o swell not less
than 16 hours or more than 30 hours. Immediately after
the soil swelling period, the measurements for determin-
ing the percolation rate shall be made as follows; any soil
sloughed 1nto the hole shall be removed and the water
level shall be adjusted o 6 inches (152 unn) above the
gravel or couarse sand. Thereupon, {rom a fixed reference
point, the water level shall be measured at 30-minute
intervals for a period of 4 hours. unless two successive
water level drops do not vary by more than */,, inch (1.59
mm). At least three water level drops shall be observed
and recorded. The hole shall be filled with clear water 10
a point not more than & inches (132 mm} above the gravel
ot coarse sand whenever it becomes newrly empty.
Adjustments of the water level shall not be made during
the three measurement periods except o the limits of the
last measured water level drop. When the first 6 inches
(132 mm) of water seeps away in less than 30 minutes,
the time interval between measurements shall be 10 min-
utes and the test cun for 1 hour, The water depth shall not
exceed 5 inches (127 mim) al any time during the measure-
ment petiod. The drop that oceurs during the final mea-
surement period shall be used in calculating  the
percolation rate.

1303.7.1.4 Mechanical test equipment. Mechanical per-

colation test equipment shalt be of an approved type.
1303.7.2 Permeability evaluation. Soil shall be evaluated
for estimuted percolation based on structure and texture in
accordance with accepted soil evaluation practices. Botings
shali be made in accordance with Section 1303.7.1 for eval-
nating the soil.

1303.8 Subsurface landscape irrigation site location. The sur-
face grade of all soil absorption systers shall be located at a
point lower than the surface grade of any water well or reservoir
on the same or adjoining lot. Where this is not possible, the site
shall be located so surface water drainage from the site is not
direcied toward a well or reservoir. The soil absorption system
shall be located with a minimum horizontal distance between
various elements as indicated in Table 1303 8. Private sewage
disposal systems in compacted areas, such as parking iots and
driveways, are prohibited. Surface water shall be diverted
away from any soil absorption site on the same or neighboting
lots.
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TABLE 1303.8
LOCATION OF GRAY WATER SYSTEM

WMINIMUM HORIZONTAL DISTANCE

HOLDING TANK IRRIGATION DHSPOSAL
ELEMENT {feet} FIELD {feet)

Buildings 5 2

Lot ling adjoining

private property 3 5
Water wells 50 1000
Strcams and ikes | 30 50
Seepage pits 3 5
Septic tanks 01 5
Water service 5 ]
Public water main 10 10

For 51: 1 fool = 3043 nun,

13039 Instaflation, Absorption systems shall be installed in

accordance with Sections 1303.9.1 through 1303.9.5 to pro-

vide landscape urigation without surfacing of gray water,
1303.9.1 Absorption area. The total absorption area
required shall be computed from the estimated daily gray
water discharge and the design-loading rate based on the
pereolation rate for the site. The required absorption area
equals the estimated gray water discharge divided by the
design-loading rate trom Table [303.9.1.

TABLE 1303.9.1
DESIGN LOADING RATE

1303.9.4 Excavation and construction. The bottom ot
trench or bed excavation shall be level. Seepage trenches or
beds shall not be excavated where the soil is so wet that such
materiai rolled between the hands forms a soil wire, All
smeured or compacted soil surfaces in the sidewalls or bot-
tom of seepage trench or bed cxcavations shall be scarilicd
to the depth of smearing or compaction and the loose
material removed. Where rain falls on an open excavation,
the soil shall be left until sufficiently dry so a soil wire will
not torm when soil from the excavadon bottom 15 rolled
between the hands. The bottom area shall then be scarified
and loose matenial removed,

£303.9.5 Aggregate and backfill, Not less than 6 inches in
depth of aggregate ranging in size from '/, to 2'/, inches (12.7
nun to 64 mm) shail be laid into the trench below the distn-
bution piping clevation. The aggregate shall be evenly dis-
tributed not less than 2 inches (51 mm) in depth over the top
of the distribution pipe. The aggregate shall be coverad with
approved synthetic materials or 9 inches (229 mm) of
uncompacted marsh hay or straw. Building paper shall not be
used o cover the agaregate. Not less than 9 inches (229 mm)
of soil backfill shall be provided above the covering,

1303.1¢ Distribution piping. Disttibution piping shall be not
less than 3 inches (76 mm} in diameter. Materials shall comply
with Table 1303.10. The wp of the distribution pipe shall be not
less than 8 inches (203 i) below the origina] surface. The
slope of the distribution pipes shall be not less than 2 inches
{51 mm) and not greater than 4 inches {102 mm) per 100 feet

{30480 mm).
TABLE 1303.10
DISTRIBUTION PIPE
MATERIAL STANDARD
Polvethyiene (P} plastic pipe ASTH F 405
Polyvinyl ¢chloride (PVC) plastic pipe ASTM D 2729
Polyvinyl chloride (PYC) plustic pipe with 4 o
A5 imch OD. and solid cellular core or ASTM F 1488
compostle wall.

PERCOLATION RATE DESIGN LOADING FACTOR
{minutes per inch) (gallons per square fook per day}
010 less than 10 1.2
10} toy less than 30 0.8
3} to less than 45 0.72

45 to 6l 0.4

For 5301 minwee per inck = minf23.4 mm.

1303.11 Joints. Joints in distribution pipe shal! be made in
accordance with Section 705 of this code.

bgatlum per square Toof = 40,7 Lim

1303.%.2 Seepage trench excavations. Seepage trench exca-
vations shall be not less than 1 foot (304 mm)} in width and
not greater than 3 feet {1524 mm) in width. Trench excava-
tions shatl be spaced not less than 2 feet (610 mm) apart. The
soil absorption area of a seepage trench shall be computed
by using the bottom of the rench area (width) multiplied by
the length of pipe. Individual seepage trenches shall be not
greater than 100 feet {30 480 mm) in developed length,

1303.9.3 Seepage bed excavations. Seepage bed excava-
tiong shall be not less than 5 feet (1524 mm) 0 width and
have more than one distribution pipe. The absorption area
ot a seepage bed shall be computed by using the bottom of
the trench area. Distribution piping in a seepage bed shall be
uniformly spaced not greater than 5 feet (1524 mm) and not
Tess than 3 feet (914 mm) apart, and greater than 3 feet (914
mm) and not less than 1 foot (305 mm) from the sidewall
or headwall.
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CHAPTER 14
REFERENCED STANDARDS

This chapter lists the standards that are referenced in vatious sections of this document. The standards are listed herein by the
promulgating agency of the standard. the standard identification. the effective date and title. and the section or sections of this
document that reference the standard. The application of the referenced standards shall be as specitied in Section 102.8,

ANSI

Ammerivan Nutienud Staeelards [nstitule
25 West 43rd Srreet. Fourth Floor
Now York, NY 10036

Standard Referenced
reference in code
number Title section number
ATIR 10—44 Specifications for Load Bearing, Bonded, Waterproot Membranes for Thin Saf

Ceramic Tite and Dimension Stone Imstallation . .. ... . o oo o A7525,41175.2.6
Z4 395 Minimum Reguirements for Nonsewered Waste-disposal Systems ..o o0 oo oo oo o i 311
2212299 (R2003) Reliet Valves fur Hot Water Supply Systems with Addenda 221.22a—2000 (R2003) and

2212202001 (R2003). . . e e 5042, 5044, 5304 4.1
21241 22005 Plastic Bathtub and Shower Units oL e 407.1,417.1
2124395 Plastie Lavatories e e e e 416.1,4162, 4171
Z1214 06 Plastic Water Closet Bowls and Tanks ..o e e 82000
2124 .6—97 Plastic SINKs .o e e e e 415.1, 4181
2124994 Plastie Urimal B lures oL e e e e 419.1

Air-Conditioning, Heating, & Refriecration Institute
AHRI 100 Nortl Faicfus Drove. Suite 2001
Arlington, VA 22203

Stamird LT Rifersncsi
reference n eode
number Title section number
1010—02 Self-contained. Mechamcally Refrigerated Drinking-Water Coolers ... .. ... .. o oo o0 L. 41411

ASME

Srandard
reference
number

All2.12—2004

AL12.1.3—=2000
[Reattirmed 20005)

All2.3.§—-2007

AFI23.4 2000
(Realficmed 2004)

A2 1 —1993 (R2002)
Al12.42 2003(R2008)

Al12.4.3—1999
(Reatfirmed 2004}

ATIZ.0. M- 1997 (R2(02)

Al12.62—2000
{Reaffirmed 2004
Al12.6.3—2001
[Rearfirmed 2007)

Mew York, NY T G-34949H)

American Society of Mechanical Engineers
Three Park Avenue

~ Referenced

in code
Title section number
Al Gaps in Plumbing S¥stems .o oot i e e Table 608.1,608.13.1
Air Gap Fithings tor Use with Plumbing Fixtures,
Appliances and APPUTTEILANCES ... . ..o vt Table 608.1. 605131, 1102.6
Stainless Steel Drainage Systems for Sanitary, DWV, Storm and
Vacuum Applications Above and Below Ground. .. ... .. ... 412.1, Table 7021, Table 702.2, Tuble 702 3,
Table 702.4, T08.2, Table 1102.4, Table 1102.5, Tahle 1102.7
Macerating Toilet Systems and Related Components oL oo o o oo Tz4
Water Heater Rehiet Valve Dramm Tubes - o e e e 000
Water Closet Personal Hygiene Devices ..o o i e e e 424.9
Plastic Fittings for Connecting Water Closets to the Sanitary Drainage System . ... ... ... ... ..., 405.4
Floor-aflixed Supports for Off-the-floor Plumbing Fixtures for Pablic Use ... .. ... ... ... ... 405.4.3
Framing-aftized Supports Tor Oft-the-floor Water Closets with Concealed Tanks .. .. ... ... ... 405.4.3
Floor und Trench Drains . . e e 412.1
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All12.6.4—2003 (R2008)

Al12.6.7—2001
{ReafTirmed 2007)
AllL269 05
A2 140 2003
AT12.14.3—-2000
Al12.14.4—2001
(Reatfirmed 2007)
ATI218. 1—2005/
CS5A B125.1—2005
AT12.18.2—2005/
C5A BI25.1—=2010
Al12.18.3—-2002
{Reatfirmed 2008

Al12.18.6/

CSA B125.6—-2010
ALl2.18.7—1999
{Reattirmed 200
AL12 19 1M/

CSA B45.2—2008
AT12.19.2—2008/
CSA B45.1—08
A2 19 3M-—2008/
CSA B45.4—08
AL12.195/

CSA B45.15—2009
ATIZ.19.7M/

CS5A B45.10—-2009
AT12.199M—99]
(R2002)
Al12.19.12—2006

AT12.19.15=2003
ALL2.19.19--2006
AT12.362M—1991
(R2008}
B1.20.1—1933(R2006)

B 10,3 2006

B 16.4—2006

B 16.9—2007

B 16112005
B16.12—1998
{(Reaffirmed 2006)
B16,15—2006

B 16.18—2001
{Reaffinmed 2005)
B16.22—2001
{Reatfirmed 2003)
B16.23—2002
(Reattirmed 2006)
B 16.26—2006

B 16.28—1994

B 16.29—2007

ASME--continued

Roof. Deck. and Balcony Dring ... ... . o e 1102.6
Cnameled and Kpoxy-coared Cast-iron and PVC Plastic Sanitary Floor Sinks ... ... ... ... a0 427.1
Siphonic Roof DFaing ... L i e e e e 1107.1
Backwater Valves .o e e 715.2
Grease INEITEPIONS . .\ttt ettt et e e e HOO3.3.4
Grease Removal Devices ... .o e e 103334
Plumbing Supply Fittings ...... ... . ... .. ... ... .. ... 424.1,424.2,424.3, 424.4,424.6, 6074, 608 .2
Plumbing Wauste Fillings with 2007 and 2008 Supplements ... ... .. oo oo 424.1.2
Performance Reguiremments for Backflow Protection Devices and Systems _
in Plumbing Fisture Fittings . ......... ... ... .. e e e 424.2,424.6
Flexible Witer CONDECTOTS . . . oL oo ettt e e e e 605.6
Deck mounted Bath/Shower Transfer Valves with Integral Backflow Protection ... oo on 424.8
Enameled Cast Iron and Enameled Steel Plumbing Tixtures ... . oo 4071, 41000, 415.1, 416.1, 418.1
Ceramic Plumbing Fixwres .. ... .. 401.2. 4059, 407 14081, 410,10, 415,10, 416.1, 4171, 418.1. 419.1.420.1
Stainless Stee! Plumbing Fixtures. ... 00 oo 4059, 407.1. 4151, 416.1, 418.1. 420.1
Trim for Water-closet Bowls, Tanks and Urinals ... . o i i e i 4254
Hydromassage Bathtub Appliances ... ... .. O 421.1.421 4
Nonvitreous Ceramic Plumbing Tixtures with 2002 Supplement .. ... ... . ..., 407.1.408.1, 410.1, 416.1

Wall Mounted and Pedestal Mounted, Adjustable, Elevating, Tilting and
Pivoting Lavatory, Sink and Shampoo Bowl Carrier Systems and Drain Systems .. ... L0 416.4,418.3
Bathtub/Whirlpool Bathtubs with Pressure Sealed Doors ..o oo oo oo oo 407.4,421.6
Vitreous China Nonwater Urinals ... ... oo o e 4191
CLRUNOUES e e 708.2
Pipc Threads, General Purpose (inchy oo o oo 605.10.3,605.12.3, 605.14.4, 605.16.3,
6USTR.Y, 605223, 705.2.3, TU5.4.3,
T05.9.4, 705,121, 705143
Malleable Tron Threaded Firtings Classes 150and 300 . ... . ... ... .. Table 603.5, Table 702.4, Table 1102.7
Gray Iron Threaded Fittings Classes 125and 250 ... ... ... ... .. Table 603.5, Table 702.4. Table {102.7
Factory-made Wrought Steel Buttwelding Fitongs ... ... .. Table 603.5. Table 702.4, Tuble 1102.7
Forged Fittings, Socket-welding and Threaded ... ... ... ... ... .. Table 605.5, Table 702.4, Tuble 1102.7
Cast-iron Threaded Drainage Fitnngs . ... oo o o .. Tahle 65.5, Table 7)2.4, Table 1102.7
Cast Bronze Threaded Fittings ... ... .o o oo i oo Tahle £(35.5, Table 7024, Table 11027
Cast Copper Alloy Solder Joint Pressure Fittings ., ... . .o L. Table 603.3, Table 702.4, Table 11027
Wriought Copper and Copper Alloy Solder Joint Pressure Fitungs . . . .. Table 6055, Table 7024, Tuble 1102.7
Cast Copper Alloy Solder Joint Drainage Fittings DWY .. ... ..., Tuble 605.5, Table 702.4, Table 1102.7
Cast Copper Alloy Fittings for Flared Copper Tubes ... ... ... Table 605.5, Table 702.4, Table 1102.7
Wrought Steel Buttwelding Short Radius Elbows and Returns . ... ... Table 605.5. Table 702.4, Table 11127

Wrought Copper and Wronght Copper Alloy Solder Joint Drainage

Fittings (DWVY . Table 60355, Table 702 4. Tahle 11027

ASPE

American Society of Plumbing Engineers
w614 Ciatalpy Avenue, Suile 1007
Chicage. TL 60636-1116

Standard Referenced
reterence in code
number Titie saction number
45—2007 Siphonic Roof Drainage Syslems ... .. L. o e 1107.1
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ASSE

REFERENCED STANDARDS

Americin Sociery of Sanitary Engincering
901 Canterhury Roud, Suite A
Westlake, OH 4445

Srandard Referenced
reference in code
number Title sectivm nuiber
1001—08 Pertormance Requirements for Atmospheric Type Vacuum Breakers . 4252, Table 608.1, 608.13.6, 608.16.4. 1
1002—08 Performance Requirements for Antisiphon Fill Valves (Ballcocks) for

Gravily Water Closat Flush Tanks ... oo i e 4253, 1, Table 608.1
1003 v Performance Requirements for Waer Pressure Redueing Valves oo 648
i004—08 Performance Reguirenients for Backflow Prevention Requirements for

Commercial Tishwashing Machines ... ... .. o o e 4091
1(05—99 Performance Requirements for Water Heater Drain Valves ..o e 5013
1008— D6 Performance Reguitemeants for Plumbing Aspects of Food Waste Disposer Units ..o nees 413.1
1010 —04 Performance Requitements for Water Hammer AITESIors ... ... v 604.9
Lot 1—(14 Performance Requirements for Hose Connection YVacuum Breakers ... ... .. .o Table 608.1,608.13.6
1012—0% Performance Requitements for Backflow Preventers with [ntermediate

Atmosphetic VENT .o oo Table 608.1. 608.13.3. 608, 16.2
101309 Performance Requirements for Reduced Pressure Principle Backtlow

Preventers and Reduced Pressnre Principle Fire Protection Backflow

e 1 R Table 608.1, 608.13.2. 608.16.2
1015—09 Performunce Requirements for Double Check BackMow Prevention

Assemblies and Double Check Fire Protection Backilow Prevention Assemblies .. ... Table 608.1,608.13.7
1016-—2010 Pertormance Requirements for Tndividual Thermostatic, Pressure Balancing

and Combination Control Valves for Individual Fixture Fitdings ... ..o oo oens 4243,424.4.607 4
1017—2010 Performance Reguirements tor Temperature Actuated Mixing Valves for

Hot Water Distribution Systems e 2613
1018—2010 Performance Requirements for Trap Seal Primer Valves: Potable Water Supplied ... ... ..o - 10024
1019 2000 Performance Requirements for Vacuwn Breaker Wall Hydrants, Freere Resistant.

Automatic Draining T¥PE ..o oot Tuble 608.1,608.13.6
1020—04 Performance Requirements for Pressure Vacuum Breaker Assembly ..o Table 608.1,608.13.5
102203 Performance Requirements for Backflow Preventer for Boverage

Dispensing Equipment.. .. ..o Table 608.1.608.16.1.608.16.10
1024—04 Performance Requirements for Dual Check Valve Type Backtlow Preventers

(for Residential Supply Service or Individual Outlets). ..o oneo e 603.3.1, Table 60K.1
13308 Performance Requirements for Lahoratory Faucet Buckflow Preventers ...oooveeves Tahle 608.1, 6(8.13.6
1037—90 Performance Requirements for Pressurized Flushing Devices for Plumbing Fixtures . ... ... oo e 4252
1044—2010 Performunce Requirements for Trap Seal Primer Devices Drainage Types and

Electronic Design TYDES ...t et e e 10024
1047- 2009 Performance Requirements for Reduced Pressure Detector Fire Protection

Backflow Prevention Assemblies ... oo o Table 60%.1.608.13.2
1048—2009 Performance Requirements [or Double Check Detector Fire Protection

Backflow Preventon Assemblies .. oo o Table 6081, 608.13.7
1049—2004 Performance Requirements for Individual and Branch Type Air Admittunce Valves for

Chemnical Waste SYSIEIMS ..o oo vut ot s e s ae s e S01.3.918.8
1050—2009 Performance Requirements for Stack Air Admitance Valves for Sanitary Drainage Systems ... ... o138
1051 —2009 Performance Requirements for Individual and Branch Type Air Admittance Valves for

Sanitary Drainage Systems-fixiure and Branch Devices ... ovvi i 9171
1052—04 Performance Requirements for Hose Cennection Backtlow Preventers ..oo..ooooonne Table 608.1,608.13.6
1055—2009 Performance Requircinents for Chemical Dispensing Systems ... veveeniennroe s 608.13.5
1056—2010 Performunce Requirements for Spill Resistant Vacuum Breaker ....... .. .... Table 608.1, 608.13.5,008.13.8
1060—2{1)6 Performance Requirements for Outdoor Enclosures for Fluid Conveying Components. .. ........... 608,141
1061—2010 Performance Requirements for Removable and Nenremovable Push Fit Fltings ... ... .o, Table 6035.5
1062-=2006 Performance Reguirements for Temperature Actuated. Flow Reduction Valves to

Lndividual Supply FALAGS .0 e e 4247
1066—97 Performance Requirements for [ndividual Pressure Balancing In-line Valves for

Individual Fixture FIRZS - o oo 0 or et et e s e e 604.11
1069—05 Performunce Reguirements for Automatic Temperatore Control Mixing Valves ... e 4244
1070—04 Performance Requirements for Water-temperature Limiting Devices ............ 4418.3, 416.5, 4245, 607.1.2
1079—2005 Performance Reguirements tor Dielectric Pipe Unions ..o 605.24.1,605.24.3
S013--2009 Performance Requirements for Testing Reduced Pressure Principle Backtlow

3015—2004

S020—2009

Prevention Assembly (RPA} and Redoced Pressure Fire Proteciion Backllow Preventers (RFPY ... 312,102
Perfermaice Requirements for Testing Double Check Valve Backflow Prevention

Assemblies (DC) and Double Check Fire Protection Backflow Prevention Assemblies (DCFY ... .. 312.10.2
Performance Requirements for Testing Pressure Vacuum Breaker Assemblies (PYBAY ... ....... 312,102
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5047 -—98

S043—2009
505298
S056—98

ASSE—continued
Performance Requirements for Testing Reduced Pressure Delector Fire Protection

Buckflow Prevention Assemblies (RPDAY ... ... .. .. . . 312102
Performance Requirements for Testing Double Check Valve Detector Assebly (DCDAY ... ... .. .312.10.2
Performance Requirements for Testing Hose Cannection Backflow Preventers ... ... ... . 312102
Perfurmance Requirements for Testing Spill Resistant Vacuum Breaker (SRVB)Y .. ... ... ... . 32 1.2

ASTM

ASTM Internationl
13 Barr Hurbor Drive
West Conshohockan, PA [9428-2G50

Standard
reference
number

A SHASIM- 07

A 74—
A3I2A3IZM 08

A T33—03
AT

A 388—09

B 3208

B 42—02e01

B 43—9R{20i4)
B 75—02

B 88—03

B 152/B [52M—0fa
B 251—02e01

B 302—07
B 306—09
B 447 047

B3 687— 9902005101
B 813—00{2009)

B 52802

C 4—ixell
C14—07

C 76—084

C 296—00{2004)
C425—04

C 428—05(2006)

C 443—05a
C 508—00(2004)

C 564—08
C 700—07a

C1053— 00(2005)

106

Reterenced
in code
Title section number
Specification tor Pipe, Seel, Black and Hot-dipped. Zinc-coated
Welded und Seamless. ... o Table 605.3, Table 60)3.4. Table 702 |
Specification for Cast-iron Soil Pipe and Fittings ... ... ... .. .. Table 702. 1. Table 702.2, Table 702.3.

Table 702.4, 708.2. 708.7. Table 1102 4.
Table 1102.5, Table 1102.7
Specification for Seamless. Welded, And Heavily Cold Worked Austenitic
Sminless Steel Pipes ... oo o0 Table 605.3, Table 6054,
Table 603.5, 603.23.2
Specification for Welded and Seamless Carbon Stecl and Austenitic

Stainless Steel Pipe Nipples ... oo o Table 605.8
Specification for Welded Unannealed Austenitic Stainless Steel

Tubulaw Products ..o o Table 605.3. Table 60354, Table 603.5
Specification for Hubless Cast-iron Soi! Pipe and Fittings for Sanitary

and Storm Drain, Waste, and Vent Piping Application ... ... ..., Tablc 702.1. Table 702.2, Table 702.3,

Table 7024, 708.7. Table 11024,
Table 1102.5, Table 1102.7

Specification for Solder Metal ... o 605.14.3,605.15.4, 703.9.3. 705.10.3
Specification for Seamless Copper Pipe, Standard Sizes ... ... ... Table 605.3, Table 603 .4, Table 702.1
Specification for Seamless Red Brass Pipe. Standard Sizes .. .. .. ... .. Table 603.3, Table 603 .4, Table 702. (
Specification for Scamless Copper Tube . .. ... .., ... ... ... . ..., Table 605.3, Table 605 .4, Table 707.1,
Table 702.2, Table 702.3, Table 1102 4
Spectfication for Seamless Copper Water Tube ... ... ... ... . Table 603.3. Table 6054, Tuble 702.1,
Table 702.2, Table 702.3, Tuble 11024
Specificution for Copper Sheet, Strip Plate and Rolled Bar ... ... . ... .. ... 402.3,.417.58.2.4,425.3.3.902.2
Specilication for General Requirements for Wrought Seamless Capper
and Copper-alloy Tube ... ... .. ... . Table 605.3, Table 605.4, Table 7U2.1.
Table 7(12.2, Table 702.3, Table 1102.4
Specitication for Threadless Copper Pipe, Standard Sizes ..... ... ... Table 605.3. Tuble 605 4, Table 702.1
Specification for Copper Druinage Tube (DWVY . ... ... ... Table 72,1, Tuble 702.2, Table 1102.4
Specification for Welded Copper Tube ... ... ... . Table 6053, Table 603.4
sSpecification for Bruss, Copper and Chromium-plated Pipe Nipples ... ... ... ... . . ... .. Table 6058
Specification for Liquid and Paste Fluxes for Soldering of Copper and
Copper Alloy Tube ... o0 605.14.3, 605.15.4, 705.9.3, 705.10.3
Practice for Making Capillary Joints by Solderin £ of Copper and
Copper Allay Tube and Fiings ... ... ... . .. . ... ... .. 605,14 3.005.15.4, 705.9.3,705.10.3

Specification for Clay Drain Tile and Pertorated Clay Drain Tile .. .. Table T02.3, Table 1102.4, Table 1102.5
Specification for Nonreinforced Concrete Sewer, Storm Drain and Culvert Pipe ... Tublz 702.3. Table 1102.4

Specification for Reinforced Conerete Culvert, Stonn Drain and Sewer P pe ....... Table 702,3. Table 11032 4
Specification for Asbestos-cement Pressure Pipe ... Table 6(5.3
Specification for Compression Joints for Vitrilied Clay Pipe and Fittings ... ... ... .. ... .. J05.15.705.19
Specification for Asbestos-cement Nonpressure Sewer Pipe ... ... .. Table 702.2, Table 702 3,
Table 702.4, Table 1102.4
Specification for Juints for Conerete Pipe and Manhotes, Lsing Rubber Gaskets ... ..... . ... J05.6.705.19
Specification for Asbestos-cement Underdrain Pipe oo Table 1102.5
Specification for Rubber Gaskets for Cast-iron Soil Pipe and Fittings ........... .. 705.5.2, 705.5.3, 705.19
Specification for Vitrified Clay Pipe, Extra Strength, Standard Strength, and
Perforated ..o Table 702.3, Table 702.4,

Table 1 102.4, Table 110:2.5
Specitication for Borosilicate Glass Pipe und Fittings for Drain, Waste, und Vent
OWV) Applications ..o o0 Table 702.1, Tahle 702 4
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C 117308
C1277—0%

C 144008

C 1460—08

C 146108

C 1540—08

C 15363—08

D 1527—992005)
2 1785—06

1> 1869—95(2005 e ]
12 2235—04

D 2239—03

D 224]1—05

D 2282—9%:01{2005)
D 2464—06

D 2466—06

D 2467—00

D 2468—90a

D 2564—{()del}

D 2609—02{2008)

D 2657—07
D 2661—08
D 2665—04

D 2672—9%6a{2003)

D 2683—04
D 2729—03
D 2737103

D 2751—05
D 2846/D 2846M—09
D 2B35—96(2002})

13 Z949—0 T al 2008)

3034 -08
D 3035—08

D 3139—98(2003)
D 321207

I3 3261—03

D 331108
D 4d36s—H

REFERENCED STANDARDS

ASTM—continued
Specification for Flexible Transition Couplings for Underground Piping System ... ... .. .. 705.2.1, 705.6,
T05.7.1.703.14.1,
70515, 705.16.2. 705.19

Specification for Shielded Coupling Joining Hubless Cast-iron Soil Pipe and Tittings ... ..o 0o T05.5.3
Specification tor Thermoplastic Elastomeric (TPE) Gasket Materials for Drain,

Waste, and Vent (DWV), Sewer, Sanitary and Storm Plumbing Systems ..o oo oo oL 705.19
Specification for Shielded Transition Couplings for Use with Dissinular DWWV

Pipe and Fimings Above Ground ... ... .. e FO5.19

Specification for Mechanical Couplings Using Thermoplastic Elastomeric ('TPR)
Gaskers for Jomning Drain, Wasic and Vent (DWV) Sewcer. Sanitary and Storm Plumbing

Sysiems for Above and Below Ground Use ... .0 oo o 0 o FO5.19
Specification for Heavy Dty Shielded Conplings Joining Huobless Cast-iron Seil Pipe and Fittings ... 708,53
Standard Test Method for Gaskets for Use in Connection with Hub and Spigot

Cast Iron Soil Pipe and Fittings for Sanitary Drain, Wasie. Vent and Starm Piping Applications .. .. 703.5.2
Specification for Acrylonitrile-Butadiene-Styrene {ABS) Plastic Pipe. Schedules 40 and 80 ... .. .. Table 605.3
Specificution for Poly (Vinyl Chloride) (PVC) Plastic Pipe. Schedules 40, 80 and 120 ... ..., Tuable 605.3
Specification for Rubber Rings for Asbestos-cement Pipe ... ... .. ... ... 605.11,605.24,705.3.705.19
Specification for Solvent Cement for Acrylonivile-Butadiene-Siyrene (ABS)

Plastic Pipeand Fitrings . ... o o 605.10.2.°705.22.705.2.2. 7057 2
Specitication for Polycthylenc (P Plastic Pipe (SIDR-PR) Baszd on

Controlled Tnside DIZMELET .. oL o e s e o e Tuble603.3
Specification for Poly (Viny] Chloride} (PVC) Pressure-rated Pipe (SDR-Series) ... ... ... Table 605.3
Specification for Acrylouitrile-Butadiene-Styrene (ABS) Plastic Pipe (SDR-PR) .......... .. ... Table 60}5.3
Specification for Threaded Poly (Vinyl Chloride) (PVC) Plastic Pipe Fittings.

Schedule B0 oL i Tuble 605.5
Specification for Poly (Vinyl Chloride) (PVC) Plustic Pipe Bittings, Schedule 40 0.0 000 Table 6055
Specification for Poly (Vinyl Chloride) (PVC) Plastic Pipe Fittings, Schedule 80 .. ... ... . Table 605.5
Specification for Acrylonitrile-Butadiene-Styrene (ARS) Plastic Pipe Fittimgs,

Schedule A0 o e Tahle &0)5.5
Specification for Solvent Cements for Poly (Vinyl Chlotide) (PVC)

Plastic Piping Systems .. ... e 605.22.2.705.82,705.14.2
Specification tfor Plastic Insert Fittings for Polyethylene (PE} PlasticPipe ... ... ... . o0 Table 6055
Practice for Heat Fusion-joining of Polyolefin Pipe and Fitting Wasie,

and Vent Pipe and FILings ... .o o o e 60, 19.2,705.16.1
Specification for Acrylonitrile-Butadiene-Styrene (AR5} Schednle 40

Plastic Drain, Waste. and Vet Pipe and Fittings . ... ... .. .. ... .. Table 702.1, Table 7022, Table 702.3,

Tabte 702.4. 705.2.2, TO3.7.2.
Tuble 11024, Table 11027
Specification for Poly (Vinyl Chloride) (PVC) Plastic Drain, Waste,

and Vent Pipe and Fl[[lll‘_‘,b ............................................ Table 7021, TJhIt 702.2.
Table 702.3. Tuble 702.4.
Table 11402.4, Table 1102.7
Specification for Joints for IPS PYC Pipe Using Solvent Cement .. oooooaoo oo Tahle602.3
Standurd Specification for Secket-type Polvethylene fittings tor Quiside
Diameter-controlled Polyethylene Pipe and Tublng .. ... ..o oo Tuble 605.5
Specilication for Poly {Vinyl Chloride) (PVC) Sewer Pipe and Fittings ... ... Table 1102.5 ., Table 1303.10
Specification for Polyethylene (PE) Plastic Tubing ... .. o o o o Table 605.3
Specitication for Acrylonitrile-Buladiene-Styrene (ABS) Scwer Pipe
ad Fittings ..o L o Table 702 3, Table 702.4. Table 11024, Table 1102.7
Speuin.atlon for Chlorinated Poly {Vinyl Chloride)} (CPVC) Plastic Hot and
Cold Water Distribution Systclm ..................... Table 605.3, Table 605.4. Table 6055, 603.16.2

Standard Practice for Muking Solvent-cemented Joints with
Poly (Viny! Chloride) P\/C) Pipe and Fittings ... ...
Specification for 3.25-in Quiside Dianeter Poly (Vinyl Cllloude] (PVC\
Plastic Drain. Waste. and Yent Pipe and l“lllm}_"\ ................ Tuble 702.1. Table 702.2, Table 702.3.
Table 702.4, Table 1102.7

LO03.22.2. 70582 705.14.2

Specification for Type PSM Poly (Viny| Chloride) (PV{)

Sewer Pipeand Fitungs . ... ... ... .. . Table 702.3, Table 7021, Fahle 1 102.4, Table 1102.7
Stundhrd Specification for Polycthylene (PE) Plastic Pipe (DR-PR) Based on

Controlled Quiside DIameler ... oo e Table 605.3
Specification tor Joints tor Plastic Pressure Pipes Using Flexible Elastomeric Seals ... . 605 10.1,605.22.1
Specihicaton for Joints for Drain and Sewer Plastic Pipes Using

Flexible Elastoreric Seals _ ..o o oo o 705.2.1.705.7.1.705.8.1.705.14.1.705.16.2
Specification for Butt Heat Fuston Polyethylene (PE) Plastic fittings

for Polyethylene (PE) Plastic Pipeand Tubing. .. ... o oo oo Table 603.5
Specification tor Drain, Waste snd Vent (DWV) Plastic Fittings Pagterns ..o oo 0oL Table 1102.7
Spacification for Chlotinated Polyethlene {CPE) Sheeting for Concealed

Waler-contuinment Mambriolle .. ... . e e s 17522
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D 4551—96(200%) el

F 405—05

F 409—02 (2008)

F 437—06

F438—4

F 43906

F 441/F 441 M—02 (2008)
F 442/F 442M—99(2005) el
F477—08

F493—04

F 628—08

F 6356—0%

F714—08

F876 08b

F877-—07

F 891—07

F 1055-—98(2006)
F1281—07
F 1282—06
F14i2—0%

F 1488—03
F1673—04

F 1807—8
F 1866—07
F 1960—09

F 1974—08

F 1986—01(2006)

F 2080—03

F 2005—08

F 2159---05

F 2262—05

F 2306/F 2306M—O08
F 2389—{)7cl

F 243408
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ASTM—continued

Specification for Paly (Vinyl Chloride) (PVC) Plastic Flexible Concealed

Water-containment Membrane ... ... o 417.5.2.1
Specification for Corrugated Polyethylene (PE) Pipe and Fittings .. ........ ... Table 1102.5, Table 1303.10
Specification for Thermoplastic Accessible and Replaceable Plastic Tube

and Tubular FItings ... o e 424.1.2, Table 1102.7
Specification for Threaded Chlarinated Poly (Vinyl Chloride) {CPVC) Plastic Pipe Fittings.

Schadule BO .. L e Table 605.5
Specification for Socket-type Chlorinated Poly (Viny] Chloride} (CPVC) Plastic Pipe Fittings, _

Schadule 40 . L e Table 6035.5
Standard Speciflication for Chlornated Poly (Vinyl Chioride) (CFVC) Plastic Pipe Filtings,

Schedule B0 L e e e Table 603.5
Specification for Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Pipe,

Schedules 40 and 80 ... .. L e e Table 605.3, Table 605.4
Specification for Chlorinated Poly (Vinyl Chloride) (CPVC) _ _

Plastic Pipe (SDR-PR)Y ... . e Table 605.3, Table 605.4
Specification for Elastomeric Seals (Gaskets) for Joining Plastic Pipe .. .. ... ... ... ... 605.24,703.19
Specification for Solvent Cements for Chiorinated Poly (Vinyl Chloride) (CPY(C)

Plasiic Pipe and Filngs .. .o e e 605.16.2
Specification for Acrylonitrile-Butadiene-Siyrene (ABS) gchedule 44 Plastic

Drain, Waste, and Vent Pipe with o CellularCore .. ... ... .." Table 702.1, Table 702.2, Table 7023,

Table 702.4, 705.2.2,705.7.2, Table 110}2.4, Table 1102.7
Specification for Priruers for Use in Solvent Cement Joints of

Poly {Vinyl Chloride) (PYC) Plastic Pipe and Fittings ... ... ... ... ... . ... 605222, 705.8.2,705.14.2
Specification tor Palyethylene (PE) Plastic Pipe (SDR-PR) Based on Outside Diameter ... .. .. .. Table 7023
Specification for Cross-linked Polyethylene (PEX) Tubing .. ... .. ... ... .. Table 605.3, Table 605.4
Specification for Cross-linked Polyethylene (PEX) Plastic Hot and

Cold Water Distribution Systems ... ..o o o Table 603.3, Table 6054, Table 605 .5
Specification for Coextruded Poly (Vinyl Chloride) (PVC) Plastic Pipe

with e Cellular Core .. e e e s Table 702.1 Table 702.2, Table 7(32.3,

Tabie 11024, Table [102.5, Table 11027
Standard Specification for Electrotuston Type Polyethylene Fittings for

Outside Diameter Controlled Polyethylene Pipsand Tubing ... .. oo oo Table 605.5
Specification for Cross-linked Polyethylene/Aluminum/ Cross-linked Polyethylenc
(PEX-AL-PEX)Pressure Pipe ... ... ... ... ....... Table 6053, Table 603 4, Table 605.5, 605.21.1
Specilication for Polyethylene/Aluniinum/Polyethylene (PR-Al.-PF)
Compeside Pressure Pipe .. .. ..o o oL Table 603.3, Table 6054, Tuble 6(3.3, 605.21.1
Specification for Polyolefin Pipe and Fittings [or Corrosive Waste Drainage ... ... Tuble 702.1, Table 702.2,
Tuble 702.4, 703.17.1
Specification Tor Coextruded Composite Pipe ... .. .. .. Table 702.1, Table 702.2, Table 702.3, Table 1303, 11}

Polyvinyhidene Fluoride (PYDF) Corrosive Wasle Drainage Svstems .. . Table 702.1, Table 702.2. Table 702.3,
Table 702.4, 705.18.1
specification tor Metal Insert Fittings Utitizing a Copper Crimp Ring for

SDRY Cross-linked Polyethylene (PEX) Tubing ... ... ... .. oo i, Table 605.5
Specification tor Poly (Vinyl Chloride) (PVC) Plastic Schedule 40 Drainage and

DWV Fabricated FIWINES ..o i e i e Table 702.4, Table 11027
Specificaiion for Cold Expansion Filtings with PFX Reinforcing Rings for use with Cross-linked

Polvethylene (PEX) TRMIE .. e e Table 6055

Specification tor Metal Insert Fittings for Polyethylene/Afuminum/Polyethylene and
Cross-linked Polyethylene/Alvmununy/Cross-linked Polyethylene Composite

P PIPC . Table 605.5,605.21.1
Specification for Mulalayer Pipe, Type 2, Compression Fittings and Compression

Joints for Hot and Cold Drinking Water Systems ... ............ .. Table 605.3, Table 605.4, Table 6035.5
Speaifications for Cold-expunsion Fittings with Metal Compression-sleeves for

Cross-linked Polyethylene (PEX) Pipe . ... ... o o Table 605.5
Standard specification for Stainless Steel Clamps lor Securing SDRY Cross-linked Polyethylens

(PEX) Tubing to Metal Insert Fittings ... . o o e Table 605.5
Specification for Plastic Insert Futings Utilizing a Copper Crimup Ring lor SDR9 Cross-linked

Polyethylene (PEX} Tubing ... . .. . Table 603.5
Specification for Cross-linked Polyethylene/ Aluminum/Cross-linked Polyethylene Tubing

OD Controlled SDRS .o Tabic 6(5.3, Table 605.4
12" to 60" Annular Corrugated Profile-wall Polyethylene (PE) Pipe and Fittings for

Gravity Flow Storm Sewer and Subsurtace Drainage Applications . ... ... Tuable F102.4, Table 11027
Specification for Pressure-raled Polypropylene (PP) Piping Svstems .. ... ... Table 6053, Table 605 .4,

Table 6(3.5, 605 20.1
Standurd Specification for Metal Insert Fittings Utilizing a
Copper Crimp Ring for SDRY Cross-linked Polyethylene (PEX) Tubing and SDR9
Cross-linked Polyethylene/Aluminuny Cross-linked Polyethylene (PEX AL-PEX) Tubing .. .. Table 605.5
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F 2769—09
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ASTM—continued
Standard Specification for SDRY Cross-linked Polyethyiene (PEX) and
Raised Temperature (PE-RT) Tubing. ... ... oo . Table 605.5
Polyethylene or Raised Temperature (PE-RT) Plastic Hot and Cold Water Tubing

and Distribution Systems ... ... _ Table 6035.3, Table 603.4

AWS

American Welding Society
350 N.W. Leleune Roud
Mimul, FL 33126

T R T ——
reference in code
number Tille section number
A5 E—04 Specifications for Filler Metals for Brazing and Braze Welding ... ... .. .. ... 6O 121,605 141,

605,15 1L 7054 1. 705.9.1. 705,101

AWWA

American Water Works Associition
HHH0 West Duincy Avenue
Denver, CO 0235

Standard Reterenced
reference in code
number Title section number
C104--98 Standard for Cement-mortar Lining for Ductile-iron Pipe and Fittings lor Water ... ... ..., 63.3.605.5
CLHI/AZT 003 Standard for Duciile-iron and Grayv-tron Fittings, 3 Inches through 48 [uches,
T S TFable 605.5, Table 702.4, Tubte 11027
CLH D) Standard tor Rubber-gasket Joints for Ductile-iron Pressure Pipe and Fittings ... ... .. .. ... ... 60513
CHIS/AZ1 1599 Standard for Flanged Ductile-iron Pipe with Ductile-iron or Gray-iron
Threaded Flanges .. ... ... . i e Table 605.3. Table 605 4
CI5I/AZL51—02 Standard for Ductile-iron Pipe, Centrifugally Cast for Water .. ... ... ... . ... Tuble 605.3. Table 605 .4
C1533—0WAZL53—0 Standard for Ductile-iron Compact Fittings for Water Service . ... . . L Table 603.5
C510—00 Double Check Valve Backflow Prevention Assembly ... ... .. .. .0 . Table 6081, 608.13.7
Csll- 0 Reduced-pressure Principle Backflow Prevention Assembly ... ... ... ... Table 6081, 608 132 608.16.2
Co51—585 Disintecting Water Maing .. e &l
Cos52—02 Disinfection of Water-storage Facilities ... ... ... ... .. .. 610.1
C901—08 Polyethylene (PE) Pressure Pipe and Tubing '/, inch {13 mm)
Through 3 inch {76 mm) for Water Service .. ... . i Table 605.3
CO04—08 Cross-linked Polyethylene (PEX) Pressure Pipe '/, inch (13 mm)
Through 3 inch {76 mm) for Water Service .. ... ... ... .. . Tabte 6053
Cast Tron Soil Pipe Instinue
CISPI 5059 Shallowford Road, Suite 419
Chattanooga, TN 37421
Sanded ST C e e Roforinosi
reference in code
number Title ion number
30—04a Specitication for Hubless Cast-iron Soil Pipe and Fittings lor Sanitary
and Storm Drain, Waste and Vent Piping Applications . ... ... ..., Table 702.1, Table 702.2, Table 702.3,
Table 702.4. 708.7, Table 1102.4,
Table 1102.5, Table H102.7
310—04 Specitication tor Coupling for Use in Connection with Hubless Cast-iron

Soil Pipe and Fittings for Sanitary and Swonn Drain, Waste and Vent Piping Applications ... ... .. 705.5.3

Canadian Standards Associalion

5060 Spectrum Way

Mississuuga, Ontanio, Canada L4W SN6
Standard C Referenced
reference in code
number Title section number
A257.1IM—92 Circular Conerete Culvert, Storm Drain, Sewer Pipe and Fittings . ... ........... Table 702.3, Table 1102.4
A257.2M—92 Reinforced Circular Conerete Culvert, Storm Drain, Sewer Pipe and Fittings ... . .. Table 702.3, Table 1102.4
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A257 IM—592

ASME ALI12.18.1/
CSA B125.1—05
ASME AT12.18.2/
CSA B125.2—05
ASME A112.9.2/B45.1—08
ASME A112.19.1/
CSA B45.208
ASME A112.19.3/
CSA B45.4_08
ASME A112.19.5/
CSA B45.15—09
ASME A112.19.7/
CSA B45.10—09
B45.5—-02(R2008)
B4S.9—99(R2008)
B64.1.1—01
B64.1.2—07
B64.1.3—07
BG4.2 . 01

B64.2. 107
B64.2.1,1—07
B64.2.2-—01
B64.3—01

Bod.4—01
Bod. 4 17
B64.5—(7
B64.5. 1007
Bod.6-—{17
Bo4.7—07
Bod. 10—07
B6d. 10—01

B79-—-08
B1235.3--2005
BI37. 15
B137.2—5

B137.3—-05
B137.5--4)5

B137.6—05
B137.9—02
B137.10M—02

B3V 103
D181 1—06

B 181.2—06

BIg1.3—-02
Blgz.1—06
B182.2—06
BI§2.4—02
R1%2.4—06
B182.6—0
B182.8—6
B356—-00(2005)
BAR3 |uld7
Bas1.3

110

CSA—continued
Toints tor Circular Conerate Sewer and Culvert Pipe, Manhole Sections and

Fittings Using Rubber GusKkels .. .o o e s 705.6.705.19
Plnmbing Supply Tittings ... o o L 424 0,4242 424 3 424 4 424 6, 607 4 6082
Plumbing Waste Fittings . .. o e e 424.1.2
Ceramic Ptumbing Fixmares .. ... .. 401.2.405.9,407.1, 408.1.410.1. 415.1. 416.1, 417.1. 418.1, 4191, 420.]
Enameled Cast-iron and Enameled Steel Plumbing Fixtures ... . ... A7 0, 410.1.4)5. 1. 416.1, 418 1
Stainless-steel Plumbing Fixtures ... ... ..o oo oo 405.9,407. 1,315, 4161, 4181, 421 |
Trim for Water Closet Bowls and Tanks oo oo o e 425.4
Hydromassage Bathiub Appliances ..o o 421.1, 4214
Plastic Plumbing Fixtares . ... .. ... ... o o 407.1,416.2,417.1, 4159.1, 4201
Macerating Systems and Related COmponents .. ... ... e e 712,400
Vacuum Breakers, Atmospheric Type (AVBY .. ... ... ... ... 2, Table GO8.1.608.13.6, 608.16.4.1
Pressure Vacuwm RBreakers, (PVBY . . Table 6081, 608125
Spill Resistant Pressure Vacuum Breaks (SRPVB) .. o oo o 608.13.8
Vacuum Breakers, Hose Connection Tvpe (HCVBY (..o oo Table 608.1.608.13.6
Vacuum Breakers, Hose Connection (HCVB) with Manual Draining Feature .. ... ... .. Table 608.1.608.13.6
Hose Connection Dual Check Vacuunm Breakers, (HCDVB) ... ... 0.0 oLl Table 605.1.608.13.6

Vucuwm Breukers, Hose Connection Type (HCVB) with Automulic Draining Feature ... Table 608.1.608.13.6
Buckllow Preventers. Dual Check Valve Type with Atmaspheric Port

L Table 6081, 60%.13.3. 608.16.2
Backtlow Prevanters, Reduced Pressure Principle Type (RPY ... ... ... .. Table 60K.1,608.13.2,608.16.2
Reduced Pressure Principle for Fire Sprinklers (RPF) . ... .. . o oo oo Table 608.1,608.13.2
Double Check Backflow Prevenrters (DCVAY . oL o oo oo o Table 608.1,608,13.7
Double Check Valve BacklMow Preventer for Fire Systems (DCVAF) .. ... .. ... ... Table 608.1608.13.7
Dual Check BuckNow PreventersVaulve (DuC) L. oo oL 0 o 605.3.1, Table 608. 1
Laboratory Faucet Vacuum Breakers (LFVBY . ... o Table 608.1. 608.13.6
Manual for the Selection and Installation of Backtlow Prevention Devices . ............ ... ... ... 312102
Munual for the Selection, Installation, Maintenance and Field Testing of Backflow

Provention Devices ... e 3122102
Commerciul and Residential Drains. and Cleanouts ... oo cr e e 412.1
Plumbing Fitiings . ... ... .. . o i 408.3, 416.5.424.4,424.5, 4252, 425.3.1, Table 608.1
Polyethylene (PT) Pipe, Tubing and Fittings for Cold Water Pressure Services ... Tahle GO5.3 . Table 605.5
Polyvinylchloride PV (T Injection-monlded Gaskered Fittings for Pressure

Applicalions . e e Table 6035
Rigid Poly (Vinyl Chlortde) (PVC) Pipe for Pressure Applications ... ... ... ... Tuble 6053, Table 6035 .4,

Table 605.5, 605.22.2, 705.8.2, 7)5.14.2

Cross-linked Polyethylene (PEX) Tubing Systems tor Pressure Applications _ .. ... ... ... ... Table 605.3,
Table 605 4, Table 605.5

CPVC Pipe, Tubing and Fittings for Hot and Cold Water Distribution Systems ... Tahlz 603.3, Table 603.4

Polyethylene/Aluminumy/Polyethylene Composite Pressure Pipe Svstems . . Table 6053, Table 6055, 605.21.1
Cross-linked Polyethylene/Aluminum/Polyethylene Composite

Pressure Pipe Systems ... ... L L Table 605.3, Table 605.4, Table 605.5, 605.21.1
Polypropylene (PP-R) Pipe and Fittings [or Pressure Applications .. ... Tabte 603.3, Tuble 603 4, Table 605.5
Acrylonitrile-hutadiene-styrene ABS Drain, Waste and Vent Pipe and

Pipe Fittings ... oL o i Table 702.1, Table 702.2, Table 702.3, Tuble 702.4,
705.2.2,705.7.2,715.2, Table 1102.4. Table 1102.7
Polyvinylchloride PYC and chlorinated polyvinylchloride (CPVC)

Diain, Waste, and Venl Pipe and Pipe Fitlings ... ... ... Table 702.1 Tahle 702.2.705.8.2, 705 [1.2, 715.2
Polyolefin Laboratory Drainage Systems ... .. Tahle 7021, Tahle 7022, Tahle 702.3. Table 702.4, 705.17.1
Plastic Drain and Sewer Pipeand Pipe Fittings .. ... ... oo o oL T05.8.2.705.14.2, Table 1102.4
PSM Type Polyvinylchloride PYC Sewer Pipe and Fittings . .. ... ... Table 702.3. Table 1102.4. Table 1102.5
Profile PV Sewer Pipeand Fittings . ... ... .. ... . ..., ... Table 702.3. Tuble 1102.4, Table 1102.5
Profile Polyvinylchloride PV Sewer Pipe and Fittings ... ..., .. Table 702.3, Table 1102.4. Table 1 102.5
Profile Polvethylene Sewer Pipeand ... .. oo i Table 1102.3
Profile Polyethylene (PE) Storm Sewer and Drainage Pipe and Fittings ... ... ... ... . ... .. Table 1 2.5
Water Pressure Reducing Valves tor Domestic Water Systems. .. ... L 0 oo L o ., 6048
Drinking Water Treatment Units ... oL oo o 611.1,611.2
Sizing. Selection. Location and Installation of Grease Inferceptors. .. ... ... . . .. . ... 13.3.4
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B&6O2—02

REFERENCED STANDARDS

CSA—continued
Testing and Rating of Grease interveptors Using Tard ..o 1003.2.4
Mechanica! Couplings for Drain, Waste and Vent Pipe and Sewer Pipe ...... 705.2.1, 705.5.3. 705.6, 705.7. 1.

705.14.1, 70515, 705.16.2. 705.19

ICC

Imernational Code Council, Inc,
00 New Jersey Ave. NW

th Floor

Washinglen. IO 20001

Standurd Refercneed
reference in code
number Title section number
IBC—12 Inlernaional Boilding Code® ... ... ... ... .......201.3,307.1,307.2.307.3,308.2, 309.1, 309.2, 310. 1,
310.3,315.1, 403.1. Tahle 403.1, 403.4, 404.1, 4073, 417.6,
502.4, 606.5.2. 1106.5
IECC-—12 Intemational Encroy Conservation Code® ... o 31310
IFC—12 Tntermanional Fire €ode o e 2001.3,1201.1
IEGC—12 [mternationad Fuel Gas Cade™ .. e 101.2,201.3,502.1
[MC-——12 Infernational Mechanical Code™ . ... . ol 2013, 307.6,310.1. 4229, 53021, 612.1, 1202.1
IPSDC—12 International Private Sewage Disposal Code™ ... i 701.2
IRC—12 International Residential Codet . o e e 101.2
ISEA Imemational Satety Equipitient Association
1901 N, Moare Street, Suire 808
Arhngron, VA 22200
Standard et T, T Referenced
reference n code
numbm Title section number
23*‘8 1--98 Emergency Eyewash and Shower Equipment ..o e 411.1
Nativial Fire Protection Association
NFPA I Banerymarch Park
Cuiney. MA 02 160-7471
Standard Relerenced
reference in code
number Title section number
50—01 Bulk (nyﬂen Systems al Consumer STES ... ..o 1203.1
51—07 Design and Installation of Oxygen-fuel Gas Systems for Welding, Cutting and Allied Processes . ... ... 12031
70 National Blectric Code ..o\t e e e O ')()4.3 Illdl 3
99C—05 Gas and Vacuum hystem\. ............................................................... I_"{ 2.1
NSF NSF Inlernational
I3 Dixboro Road
Ann Arbor, ML 43103
Standard T h B Referenced
reference i code
namber Title section number
32008 Commercial Warewashing EQUIPITICIL ... oo e 40901
14—2008e Plastic Piping System Components and Related Materials . oo oo 3033.651.3
18—2007 Muanua! FFood and Beverage Dispensing EGUPIIENT . ... o vin i 426.1
42—20073e Drinking Water Treatment Units-Aesthetic Effects ... v ion i 611.1.611.3
442007 Residemial Cution Exchange Water Seftenars ... ... oo i 6il.1.6l11.3
532007 Drinking Water Treatment Units-Health Effects ... oo 6l 1.6113
58—204)7 Reverse Osmosis Drinking Water Treatmenl Systems ..o 611.2.611.3
61—2008 Drinking Water System Components-Health Eftects . ... ... 410.1,424.1, 605.3, 6054, 605.5, 605.7.611.3
62—2007 Drinking Water Distilation Sys1ems ... oo o e e e 6111
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PDI

Plumbing and Drainage Institute
800 Turnpike Streer, Suite 300
North Andover, MA 01843

Standard
referchce
itumber

“Referenced
in code
Title section number

G101¢2003)
G102

Testing and Rating Procedure for Grease Interccplors wilh A[;pcndix of Sizing and Installstion Data . . 1003.3.4

Testing and Certification for Grease Interceptors with Foy Sensing and Alarm Devices ... .. ... .. .. 1003.3.4

UL

Northhrook, IL 60062-2006

Undeirwriters Lahoratorics, Ine.
323 Ptingsten Road

Standard Reterenced
reference in cade
nulpber Title _ saclion nmber
SOK—99 Industrial Controi Equiprent - with revision through April 2010 ... .. ... . . .. .. ... . N 314.2.3
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APPENDIX A
PLUMBING PERMIT FEE SCHEDULE

The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting ordinance.

Permit Issuance
1. Forissulng each perilil, . . ... o oo e e e e e e %
2. Forssuing each supplemental permit .. ... o s

Unit Fee Schedule

1. For cuch plumbing fixture or trap or set ol fixtures on one trap {including water, drainage piping

and backtlow protection thereof). . . =
2. Foreach building sewer and each trailer park sewer. ...
3. Rainwater systems—opert drain (inside building) ... .o o
4. Foreach cesspool (where perniitted) . .. .. e e
5. For each private sewage disposil S¥SIEIN. .. ... e _
6. Foreach water heater and/or Vet .. .. .o e

7. For each industrial waste pretreatment interceptor including its trap and vent, excepling

kitchen-Lype grease interceptors functioning as tIXIUF Iraps ... ... o i e
8. For installation, alteration or repair of water-piping undfor water-treating equipment. each ... .. ...
9. For repair or altecation of drainage or vent piping. each fixture . .. .. o oo
10. For each lawn sprinkler system on any one meter including backflow protection devices therefor. ...,

{ 1. For aimospheric-lype vacuuim breakers not included in ltem 2:
L0 5 e e

OVET 3, CACH. © o o o e e e e e e e e e

12. For each backilow protective device other than atmospheric-lype vacuum breakers:

Zinches (31 m) and smadler ... e
Over 2inches (5] MITI) . . . oo e e
Other Inspections and Fees
1. Inspections outside of normal business hours (minimum charge two hours). .. ... __ perhour
2. Reinspection fee assessed under provisions of Section 10743, ... .. o oo _ . each
3. Tnspections for which no fee is specifically indicated {minimum charge one-half hour} ... ... ___perhour

4. Additional plan review required by changes. additions or revisions to appraved
plans (minimum charge one-half hour}. ..o o per hour
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APPENDIX B
RATES OF RAINFALL FOR VARIOUS CITIES

This appendix Is informative and is not part of the code.

Raintall rates. in inches per hour. are based on a storm of 1-hour duration and a 100-year return period. The rainfall rates shown
in the appendix are derived from Figure 1106.1,

Alabama: Florida: Lovisville ... .......... 3.2 Springtield. ... ... ..., 34
Birmingham ......... . .38 Jacksonville . . ... ... ... 4.3 Middlesboro. .. ..., .. .. 12 St.Lomis ..o 32
Hunwsville ... ... ... 36 KeyWest............. 43 Paducah ........... ... 33
Mobile. ... ... ... 46 Miami ool 4.7 Montana:

Montgomery . ... ... 42 Pensacola. .. ... ..., 4.6 Louisiana: Ckataka .. ... ... ... 25
Tampa c.o. i 4.5 Alexandrin ... ... ... 4.2 Havre........... ... .. 1.6

Alaska: Lake Providence. ... .... 4.0 Helena............... 1.5
Fairbanks. . ...... ... ... 1.0 Georgia: New Orleans. .. ... ... 4.8 Kalispell ... ... ... .. 1.2
Juseau .. oL 0.6 Atanta. ... . 37 Shreveport ... ... 390 Missoula ... ... .. L 1.3

Dalton . .............. 34

Arizona: Macon ..o ..o 3.0 Maine: Nebraska:

Flagstaft ..............24 Savamnah oo 4.3 Bangor .......... ... 2.2 North Platte. ........ .. 3.3

Nogales . ... ... ... .31 Thomusville. ... ... 4.3 Houlton. ........... ... 2.1 Omaha, ... .. 38

Phoenix . ..............25 Portland . .......... ... 24 Seoltsblaft. . ... .. 3]

Yumit, oo 1.6 Hawaii: Valentine. .. ..........32
Hilo ... ... ... ...... 6.2  Maryland:

Arkansas: Honolulu - ... ..., 30 Bultimore ... ... ... ... 32 Nevada:

Fort Smith, . ........... 30 Wallukn........... ... 3.0 Huagerstown . ..., ... 2.8 Elko. . ... .. ... 1.0}

Litle Rock ... ... 037 Oakland ... ... ..., 2.7 Ely........... .. ... 1.1

Texarkaa ... L. 38 Idaho: Salisbury. ... ... ... ... 31 Las Vegas . ........... 1.4
Boise ........ ... 0.9 Reno ... .o 1.1

California: Lewiston ............. .1 Massachusetts:

Barstow ......... ... ... L4 Pocatelley .. ... ..., i.2 Boston ... ... 2,5 New Hampshire:

Crescent City. ..........1.5 Putstield .. ......... ... 2.8 Berlin................ 2.5

Fresno oo L1 Nlinois: Woreester............. 2.7 Concord. ............. 2.5

Los Angeles . ....... ... 2.1 Cairo ................ 33 Keeme ... on s 24

Needles . ... ... 1.6 Chicago .............. 30 Michigan:

Placerville . ......... ... 1.5 Peoria................ 33 Alpena ... ... ... ... 2.5 New Jersey:

San Fernando . ... ... ...23 Rockford ..., ..., 3.2 Detrolt ............... 27 Atlantic ity ... oL 29

San Francisco .. .. ... ... 1.5 Springflield. . .......... 33 Grand Rapids .. ... ..., 2.6 Newark ... ... ... 3.1

Yreeka. ...l 1.4 Lansing.............. .28 Trenton .. ...l 3.1

Indiana: Marguette . .. ..... ... .. 2.

Colorado: Evansville .. .. ... ... 3z Saule Ste. Marie ... ... .. 2.2 New Mexico:

Craig .. ... ... 1.5 Fort Wayne ... ..... ... 2.9 Albuguergue ... ... ... 2.0
Denver. oo oL 24 Indianapolis ... oL 3.1 Minnesota: Hobby ........... ... 30
Durango. .. ........ ... 1.8 Duluth. .. ... oo 28 Raton. ........... . ... 25
Grand Junction .. ... .. .. 17 lowa: Grand Marais .. .. .. .. .. 23 Roswell oo 00000 2.6
Luwmar .............. .. 30 Davenport ..., ... .. 33 Minneapolis .. ... .. 3l Silver City. ... ... 1.9
Pueblo................ 2.5 Des Motnes ... ... ... 14 Moothead . .. ... L L. 3.2

Dubugue ... L. 33 Worthingten ... ... ... .. 33  New York:

Connecticut: Sioux City ............ 36 Albany. . ....... .. ... 25
Hartlfowd. ..ol 2.7 Mississippi: Binghamton. ... ... .. .. 23
New Huven ... oooL o 2.8 Kansas: Biloxi . ... .......... 4.7 Buffale .......... ... .23
Putnaw .. ..ol 2.6 Atwood ... oL 33 Columbas . ..., ... .. 39 Kingston . ............27

Dodge City............ 3.3 Corimth ... ... 3.6 NewYork ... ... .30

Delaware: Topeka. ...l 3T Natchez. ........... ... 4.4 Rochester. ... ... 22
Georgetown. .. ... ..... .30 Wichita ... ... .. 3T Vicksburg. .. ... ... 4.1
Wilmingron. . ......... .31 North Carofina:

Kentucky: Missouri: Asheville. . ... ... 4.1

District of Columbia: Ashland ... ... ... ... 3.0 Columbia ... ...... . ... 32 Charlotte .. ......... .. 37
Washington .. .......... 32  lexingien............. 3] Kansas City . ... ....... 3.6 Greenshoro ... oL 3.4

Wilmington. ... ... ... 42
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North Dakota:

Bismarck .......... ... 2.8
DevilsLake ... ... .. 2.0
Fargo ... ... ....... 31
Williston, . ............ 2.6
Ohio;
Cincinnati. ............ 2.0
Cleveland . .......... .. 2.
Columbus. ............ 2.8
Toledo ... ...... . ... .28
Oklahoma:
Altus. ..o ool 3T
Bose City ... ..., 33
Durant ... ... . ... .38
Oklahoma City. . ....... 3.8
Orepon:
Baker ... ... ... 0.9
CoosBay ............. 1.5
Eugene ... .......... .. 1.3
Portland .. ... oL 1.2
Pennsylvania:
Erie............ ... .. 2.6
Harrisburg .. ... ... . 28
Philadelphia . ... ... ... 3.
Pitsburgh. .. .......... 26
Scranton ., . ... 2.

Rhade Island:
Block Island . . ... ... .. 2,95
Providence ... ......... 6

South Carolina:

Charleston . ........... 4.3
Columbia .. ... L. 4.0
Greenville. . ........... 4.1

South Dakata:

Buffalo .. ........ ... .. 28
Huron,...............33
Pierre ... ... _...... ..31
Rapid Ciry ... 0.1 2.9
Yankton .. ... ... ..., 36
Tennessec:
Chattancwoga .. ... ... 35
Knoxville . ... ... ... 3.2
Memphis ... ... ... 3.7
Nashville ... ... .. 33
Texas:
Abilene. ... ... oo L0036
Amarilla. . oo oL 3.5
Brownsville ... ... ... 1.5

116

Dallas ... ... ... ... 4.0
DelRia........... ... 4.0
ElPaso................ 2.3
Houston. ..., oo ... 4.6
Lubbock ... ......... 3.3
Odessa. . ............. 3.2
Pecos................ A0
San Antonio. .. ... ... ... 4.2
Utah:
Brigham City. .......... 1.2
Rooscvelt.. ... ... i.3
Salt Lake City ... .. ... 13
St Georege . ... 1.7
Vermont:
Barre ... ... 23
Bralteboro . ... L L 2.7
Burlingion. .. .......... 2.1
Rutlund . ... ... . ... 2.3
Virginia:
Bristol ., ..o oL 27
Chartottesville. ... .. ... 2.
Lynchburg. ... .. ... .. .32
Norfolk ... .. o .o L. 34

Richmond ... ... .... .33

Washington:
Omak............ ..., 1.1
Port Angeles .. ......... 1.1
Sealtle .. ... .. ... 1.4
Spokane. .. ... ...l 1.0
Yakima . ... ... ... 1.1

West Virginia:

Charleston. .. ....... .. 28

Morgantown ... ... 27
Wisconsin:

Ashland . ... .. oL L 2.3

EauClaire ... ... ... .. 2.4

Green Bay .. ... ... 2.6

LaCrosse. ... ........ 51
Madison. .. ............30

Milwaukee, ... ... ... . 30
Wyoming:
Cheyenne. . ............22
Fort Bridger. .. ....... .. 1.3
Lander.............. .. 1.8
New Castle ........... .28
Sheridan . ........ .. .. 1.7
Yelfowstone Park .. ... .. 14
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APPENDIX C
VACUUM DRAINAGE SYSTEM

The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting ordinance.

SECTION C101
VACUUM DRAINAGE SYSTEM

C101.1 Scope. This appendix provides zeneral guidelines tor
the requirements for vacuum drainage systems.

C101.2 General requirements.

C141.2.1 System design. Vacuum drainage systems shail
be designed in accordance with manufacturer’s recom-
mendations. The system layout. including piping layoul.
tank asscniblies, vacuum pump assembly and other com-
ponents/designs necessary for proper function of the sys-
tem shall be per manufacturer’s recommendations. Plans,
specitications and other data for such systems shall be sub-
mitted to the local administrative authorty for review and
approval prior o instaliation.

C101.2.2 Fixtures. Gravily-type fixtures used in vacuum
drainage systems shall comply with Chapter 4 of this code.

C101.2.3 Drainage fixturc units. Fixture units for gravity
drainage systems which discharge into or receive dis-
charge from vacuum drainage systems shall be based on
values in Chapter 7 of this code.

C101.2.4 Water supply fixture units. Water supply fix-
ture units shall be based on values in Chapter 6 of (his
code with the addition that the fixture unit of a vacuum-
type water closet shall be 1.

C101.2.5 Traps and cleanouts., Gravity-type fixtures
shail be provided with traps and cleanouts in accordance
with Chapters 7 and 10 of this code.

C101.2.6 Materials. Vacuum drainage pipe. fitting and
valve materials shall be as recommended by the vacoum
drainage system manufacturer and as permilted by this
code.

C101.3 Testing and demonstrations. After completion of
the entire system instatlation, the system shall be subjected to
a vacunm test of 19 inches (483 mm} of mercury and shall be
operated o function as required by the administrative author-
ity and the manutacturer. Recorded proof of all tests shall be
submitted to the administrative authority.

C101.4 Written instructions. Written instiuctions tor the
operations, maintenance, safetv and emergency procedures
shall be provided by the huilding owner ay verified by the
adeninistrative authority.
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DEGREE DAY AND DESIGN TEMPERATURES

APPENDIX D

This appendix is informative and iy not part of the code.

TABLE D101
DEGREE DAY AND DESIGN TEMPERATURES?FOR CITIES IN THE UNITED STATES
DESIGN TEMPERATURES
HEATING o .
DEGREE DAYS Winter Summer DEGREES NORTH
STATE STATION" (yearly total) 97'0,% Dry kulb 2'4,% Wet bulb 2'1.% LATITUDE®
'Birmingham 2,551 21 94 77 33307
AL _ Huntsville 3070 16 96 77 3404
Mobile 1.5360) 29 93 74 Al
Montzomery 2,291 25 05 74 Ay
Anchorage 10.564 -18 6% 59 YR
AK Fairbanks 14,274 -47 78 62 647507
JTungau 4075 ] 70 59 580207
Nome 14,171 27 62 36 647307
Flagstaf 7.152 4 52 60 35°10°
A7 Phocnix 1.765 34 107 75 33730
) Tuscon 1800 32 102 71 3370
Yumi 974 39 109 78 2=y
Fort Smith 3,202 17 98 79 359207
AR Little Rock 3219 20 Y 79 340
Texarkana 2.333 23 06 79 33030
Fresna 26101 30 10 71 3675
1.ong Beach 1.8303 43 30 6y 33°50°
‘Loz Angeles 2,061 43 hit} oY 34y
Los Angeles’ 1.340 10 R9 71 34007
CA Oukland 2.8/ lo 50 64 ITHY
Sacramento 2502 32 us 71 ERINg
San Diego 14358 44 20 FiLL 3
San Francisco 3015 38 77 6d A7
San Francisco® 3,001 40 71 62 37¢A0
Alamosa 5.5209 16 82 6l 37
Colorado Springs 6423 2 a8 a2 3850
QO Denver 6,283 | g1 63 399507
Girand Junction 5,641 7 04 63 300000
Pueblo 5.462 {} g5 18 38020
Bridgeporl 5.617 g 84 74 417 1Y
CT Harttord 233 7 hE 75 41=54Y
New Haven 5,897 7 84 75 41720y
DE “Wilmingron 4.930 4 e 70 30040
D \\f'ushinglnn. 4,224 17 g1 77 387507
Duytona 879 35 90 79 20210
Fort Myers 442 44 92 79 267HY
Jacksonville 1.239 32 94 7t ki iy
Key West 108 37 Y0 79 24730
- Miami 214 47 90 79 257307
’ Orlanda 766 38 43 7 28¢30/
Pensacola 1,463 29 93 79 KTV
Tallahasses 1.483 30 92 T8 HPEAY
Tampa 683 A0 91 79 284K
West Palm Beach 253 45 91 79 26740
feantinned )
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TABLE D1(H—continued
DEGREE DAY AND DESIGN TEMPERATURES® FOR CITIES IN THE UNITED STATES

DESIGN TEMPERATURES '
HEATING -
DEGREE DAYS Winter | Summer DEGREES NORTH
STATE STATION® (yearly total) 97'%,% C Drybulb 2% Wet bulb 2'1,% LATITUDE®

Athens 2,929 22 92 77 345007

Atlanta 2,861 ) 22 92 76 3304y

Avgusta 2,397 23 95 79 33928

GA Columbus 2,383 . 24 93 78 32730
Macon 21436 25 93 78 330y

Rome 3,326 22 93 78 RE iV

Savannah 1,814 27 93 79 amy

Hilo 0 62 83 74 19°40¢

HI Honolulu 0 63 86 75 2172
Boise 5.809 0 94 a6 43730

D Lewiston 5.542 5] 93 Lels] 46720
Pocatello 7033 -1 91 63 437007

Chicago (Midway} 6,155 ' 0 a1 : 75 4195

Chicago (('Hare) 6,630 -4 89 76 42000

Chicago’ 5,882 2 91 i 77 4)es(y

TL Maline 6,408 -4 91 77 41°3¢(Y
Peoria 6,025 -4 89 76 40740

Rockiord 6,830 -4 39 76 4210
Springfticld 5,429 2 2 77 39°5()
Evansville 4,435 9 93 78 38007

IN Fort Wayne 6,205 | Ho 75 41700
Indianapolis 5,699 2 90 76 39y

South Rend 6.434 1 89 75 41%40
Burlington 6.114 -3 ot 77 4507

Des Muoines 6.588 -5 01 77 41930

A Dubuque 7.376 -7 88 75 42207
Sioux City 6,951 -7 : 92 77 42920

Watertoo 7,320 -10 ) 89 77 4243

Dodge City 4,986 5 ' 97 73 3750

KS Goodland 6.141 0 06 70 39720
' Topeka 5182 4 96 78 397007
Wichit 4,620 7 9% 76 AT
Covinglon 5,265 6 g0 75 39°00°

KY Lexington 4,683 8 91 76 380007
Louisville 3,660 10 93 77 sy
Alexandra 1.921 27 94 79 , 3120

Batwon Rouge 1.560) 29 93 80 30730

LA Lake Charles 459 31 93 79 30710
New Orlcans 1,383 33 92 80 300007
Shreveport 2,184 24 96 79 3273

ME Caribou 9,767 -13 81 ] 46°50°
' Portland : 7.511 -1 84 72 43840
Baltimore 4,654 s 13 91 - 77 3971y

MD Baltimore" 4,111 17 89 \ 78 39720
Fredorick 5.087 | 12 91 77 3972(Y

feontinued)
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TABLE D101—continued
DEGREE DAY AND DESIGN TEMPERATURES® FOR CITIES IN THE UNITED STATES

APPENDIX D

DESIGN TEMPERATURES
HEATING "
DEGREE DAYS Winter . DEGREES NORTH
STATE STATION® (vearly total) 97'1.% Dry bulb 2,% Wet bulb 27,% LATITUDE®
Boston 5634 9 8% 74 4220/
MA Piusfield 7,378 -3 84 72 327307
Worcester 6,969 4 84 2 420201
Alpena 85006 -0 83 72 45°008
Detroat {City}) 6,232 3] 88 74 42720
Escanaba 3,481 -7 83 71 437407
Flint 7,377 1 87 74 434007
Ml Grand Rapids 6.894 5 38 74 425y
Lansing 6,905 1 &7 74 42050
Marquette! 8.393 -8 g8l 70 46730
Muskegon 6.696 6 34 73 A3*1(y
Sault Ste. Marie 9,048 8 g1 0 467307
i Dulutl; 10,000 -16 82 70 46950
MN Minncapolis ],382 -12 &9 3 4475
Rochester 5,295 12 87 75 A4=00°
Jackson 2,239 25 93 7 32°24Y
MS Meridian 2.289 23 95 79 32207
Vickshurg! 2,041 6 g5 20 3200
Columbia 5,046 4 94 77 307007
Kansas Ciry 4711 4] 96 77 39710
MO St Juseph 5,484 2 93 79 390507
St. Lowis 4,900 6 04 7 3805
St. Louis! 4484 8 94 77 Ry
Springtietd 4900 9 93 T 3700
Billings 7.049 -§0 41 66 43°50°
MT CGreat Falls 7.750 -15 ot 62 47430
Helena 8,129 -16 88 62 46°40°
Missoula 8,125 -6 88 03 46450
Grand Lsland 6,530 - 94 74 41201
Lincoln? 5,864 -2 95 77 40°50°
NE Norfalk 6,979 -4 93 77 42°00°
' North Platte 6,684 -4 94 72 417
Ornaha 6,612 -3 a1 T 410207
Scotisblufl 6H.673 -3 92 68 41750
Elko 7433 -2 92 62 40750
Ely 7733 -4 87 59 39° 1y
NV Las Vegas 2,700 28 106 n 367107
Reno 6,332 10 g2 62 3973
Winnemucca 6,761 3 94 62 40°50°
NH Concord 7,383 3 87 73 437107
Atlantic City 48132 13 89 77 39°30°
NI Newark 4 589 14 a1 76 402400
Trenton” 4980 4 88 76 40810
Albugquerque 4.348 16 94 63 3500
NM Raton 6.228 | hi 6 367507
Roswell 3.793 18 08 70 33207
Silver City 3,705 10 94 64 324y
feontinied)
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TABLE D101—continued
DEGREE DAY AND DESIGN TEMPERATURES® FOR CITIES IN THE UNITED STATES

DESIGN TEMPERATURES
HEATING - '
DEGREE DAYS Winter Summer DEGREES NORTH
STATE STATION® (vearly total) a7' % Dry bulb 2'4,% Wet bulb 2'1,% LATITUDE®

Albuny 6.875 -1 38 74 42950
Albany" 6.201 1 88 74 42°50°
Binghamton 7.286 | X3 72 42000
Buftalo 7.062 6 B3 73 435HY
Ny NY (Central Park)' 4,871 15 £9 73 4075y
NY (Kennedy) 5,219 15 87 75 407407
NY {LaGuardia} 4811 15 89 75 407507
Rochester 6,748 3 BA 73 437 1Y
Schenectady" 6.650) 1 87 74 427507
Syracuse 6,756 2 87 73 437107
Charlotte 3.181 22 v3 76 Enkalis
, Greensboro 3.805 18 9] 76 36917
NC Raleigh 3,393 20 Yz 7 35450
Winston-Salem 3.595 20 g1 73 367107
B ' Bismarck 8.851 -19 91 71 46”50
. Devils Lake! 9901 =21 88 71 4871y
ND Fargo 0.226 -18 80 74 46307
Williston 4,243 221 88 70 48010
Akron-Canton 6,037 6 86 73 417007
Cincinnat" 1410 g 90 75 3970
Cleveland 6331 3 38 74 41720
Columbus 5.660 ) 9} i5 404007
OH Dayron 5.622 4 89 75 39750
Mansfield 6,403 3 87 74 405
Sandusky” 5.796 f gl 74 41530
Toledo 6,494 1 bt 75 41044
Youngstown 6417 4 26 73 41°2y
OK Oklahoma City 3.725 13 07 77 352
Tulsa 3.860 13 98 78 3oy
Eugene 4,726 22 "G 67 447107
Medford 5,008 23 94 68 420y
OR Portland 4.635 23 85 07 45400
Portland 4109 24 K6 67 457307
Sulem 4,754 23 i o 45°00)
Allentown ' 5810 9 88 75 4044y
LErie 6,451 9 85 74 A2= 1Y
Harrisburg 3251 |] 0] 70 410
Philadelphia 0144 14 910 76 39°50°
PA Pittsbursh 3,987 5 86 73 407367
Pilt.\hurf__{h" 5,053 7 HE T3 AU
Reading" 4945 |13 89 75 407201
Seranton £.254 A &7 73 41720
Williamsport 5034 7 %o 74 4171y

RI Providence 5.954 9 86 ! 74 arvay |
Charlesion 2.0133 27 QI i 80 20507
sC Charleston® : 1,704 24 92 30 325
Columbia 2484 24 a5 78 345N

(continned)
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TABLE D101—continued
DEGREE DAY AND DESIGN TEMPERATURES® FOR CITIES IN THE UNITED STATES
DESIGN TEMPERATURES |
HEATING : -
DEGREE DAYS Winter Summer DEGREES NOATH
STATE STATION® (yearly total) 97',% Dry bulb 2'4,% Wet bulb 2'/,% LATITUDE®
Huron 8.223 -14 93 75 4473
sD Rapid City 7.345 -7 92 69 4450
Sioux Falls 7.839 -1 g1 73 43440
Bristol 4143 14 89 R _ 36730’
Chatianooga 3,254 18 93 77 357007
TN Knoxville 3494 19 92 70 35950°
Memphis 3232 18 03 79 35e00
Nashville 3578 4 94 7 3610
Abilene 2624 20 93 74 32730
Il Austin 1,71 28 9 77 3207
Dabias 2,363 22 100 78 F2EAY
El Paso 2,700 24 U3 68 3150
T Housten i.396 32 g4 79 20°4()
' Midland 2.591 21 a8 72 32000
San Angelo 2.255 22 99 74 3173
San Antonio 1.546 30 97 76 29731
Waco 2,030 26 uy 78 3140
Wichita Falls 2,832 I8 101 76 3400
U Salt Luke City H.052 g 05 63 407507
VT Burlington | $.269 -7 85 72 14°3(¢
| Lynchburg 4.166 16 40 76 3720
VA Naorlolk 3,421 22 91 T8 36550
Richmond 38635 17 2 i 3773
Rounuke 4150 16 9] 74 3720
Olympia 3.236 22 83 66 4700
WA Searrlc-.Tucuma 5.145 26 50 64 A7°30°
Seattle® 4.424 27 82 &7 47=40
Spokane 6.655 2 90 6d 477407
Charleston 4,476 I o0 75 3820
Wy Elkins 5,675 6. 34 72 38'?5{_)’
Huntington 4446 10 91 77 384207
Parkershurg’ 4,754 11 0 70 39207
Green Bay 8.029 -9 85 74 44530
Wi [.a Crosse 7.549 -9 BN 75 4375
Madison 7,863 -7 hh 5 437107
Milwaukee 7.635 -1 7 14 435007
Cusper 7410 -5 90 61 42°5Y
Wy Cheyenng . 7RI -1 86 62 4171
Lander TR0 -1t 88 63 420507
Sheridan 7.680 -8 9] : 65 44°5(

4 ATl data were extracted from the 1985 ASHRAE Tandhook. Fundamentals Volume.
b, Design dala developed from sitport lemperature obsen ations unless neded.
¢. Latitude 15 given w the nearest 10 minutes, For example. the katitude for Miaoi, Florida, is given as 259507, or 25 degrees 30 minutes.

d. Design data developed fram affice lacations within an urban urca, not from airport jemmeratire observalions,
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APPENDIX E
SIZING OF WATER PIPING SYSTEM

The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting ordinance.

SECTION E101
GENERAL

£101.1 Scope,

E101.1.1 This appendix outlines two procedures for sizing
a water piping system {see Sections E103.3 and E201.1).
The design procedures are based on the minimum static
pressure available from the supply source, the head
changes in the system caused by friction and elevation,
and the rates of flow necessary for operation of various
fixtures.

E161.1.2 Because of the variable conditions encountered
m hydraulic design, it is impractical to specify definite and
detatled rules for sizing of the water piping system.
Accordingly. other sizing or design methods conforming
to good engineering practice standards are acceplable
alternatives to those presented herein,

SECTION E102
INFORMATION REQUIRED

E102.1 Preliminary. Obtain the necessary information
regarding the minimum daily static service pressure in the
arvea where the building is to be located. If the building supply
1s to be metered. obtain information regarding friction loss
relative to the rate of flow tor meters in the range of sizes
likely to be used. Friction loss data can be obtained Itom most
manufacturers of water meters,

Ei142.2 Demand load.

E102.2.1 Estimate the supply demand of the building main
and the principal branches and risers of the system by
totaling the corresponding demand from the applicable
part of Tuble ET03.3(3).

E102.2.2 Estimale continuous supply demands in gallons
per minute (L/m} tor lawn sprinklers, air conditioners, ctc.,
and add the sum 1o the otal demand for fixtures. The
result is the estunated supply demand for the building sup-
ply.

SECTION E103
SELECTICN OF PIPE SIZE

E183.1 General. Decide from Table 604.3 what 1s the desir-
able minimum residual pressure that should be maintained at
the highest fixture in the supply system. If the highest group
of fixtures contains tlushometer valves, the pressure for the
ercup should be not less than |5 pounds per square inch {psi)
(103.4 kPa) flowing. For fluosh tank supplies, the available
pressure should be not less than 8 psi (55.2 kPPa) flowing,
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except blowout action fixtures must be not less than 25 psi
{(172.4 kPa} flowing.

E103.2 Pipe sizing,

E103.2.1 Pipe sizes can be selected according to the fol-
lowing procedure or by other design methads conforming
to acceptable engineering practice and gpproved by the
administrative authority. The sizes selected st not be
less than the minimum required by this code.

E103.2.2 Water pipe sizing procedures are based on a sys-
tem of pressure requirements and losses. the sum ot which
must not exceed the minimum pressure avatlable at the
supply source. These pressures are as follows:
1. Pressure reguired at fixture to produce required
flow. See Sections 604.3 and 604.5.

Static pressure loss or gain {duc o head) is com-
puted at 0.433 psi per loot (9.8 kPa/m} of elevation
change.

!\J

Example: Assume that the highest lixture supply
outlet 1s 20 Teet (6096 minn) above or below the
supply source. This produces a static pressure
differential of 20 feet by 0.433 psi/Toot (2096 mm
by 9.8 kPa/m) and an 8.66 psi (59.8 kPa) loss.

3. Loss through water meter. The friction or pressure
loss can be obtained from meter manutaclurers.

4. Loss through taps in waler main.

5. Losses through special devices such as filters, soft-
eners, backflow prevention devices and pressure
regulators. These values must be obtained from the
manufacturers.

6. Loss through valves and fitlings. Losses lor these
items are calculated by converting to equivalent
length of piping and adding to the total pipe length.

7. Loss dug to pipe friction can be calculated when the
pipe size, the pipe length and the flow through the
pipe are known. With these three items, the friction
loss can be determined. For piping lMow charts not
inctuded. use manufactorers” tables and velocity ree-
omimendations.

Note: For the purposes of all examples, the tollow-
ing mietric conversions are applicable:

I cubic foot per minute = 0.4719 Ls
I square foot = 0.0929 m*

1 degree =0.0173 rad

I pound per square inch = 6.895 kPa

{inch = 25.4 mm
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1 foot =304.8 mm
1 gallon per iminute = 3.785 L/m

E103.3 Segmented loss method. The size of water service
mains, branch mains and risers by the segmented loss
method. must be determined according to water supply
demand | gpm (L/m)], available water pressure [psi (kPa)] and
friction loss caused by the water meter and developed length
of pipe [feet (m)], including equivalent length of fittings. This
design procedure is based on the following parameters:

» Culculates the [riction loss through each length of the
pipe.

» Based on a system of pressure losses. the sum of which
must not exceed the minimum pressure available at the
street main ar other source of supply.

= Pipe sizing based on estimated peak demand, total
pressure losses caused by difference in elevation,
equipment, developed Tength and pressure required at
most remete tixture, loss through taps in water main.
losses through fittings, filters, backflow prevention
devices, valves and pipe friction.

Because of the variable conditions encountered in hydraulic
design, it is impractical to specify definite and detailed rules
for sizing of the water piping system. Current sizing methods
do not address the differences in the probability ol use and
flow characteristics of fixtures between types of occupancies,
Creating an exact model of predicting the demand for a build-
ing is impessible and final studies assessing (he impact of
water conservation on demand are not yet coniplete. The fol-
lowing steps are necessary for the segmented loss method.

{. Preliminary. Obtain the necessary information regard-
ing the minimum daily static service pressure in the
arca where the huitding is w0 be located. II the building
supply is 1o be metered, obtain information regarding
friction loss relative to the rate of flow for meters in the
range of sizes 1o be used. Triction loss data can be
obtained from manufucturers of water meters. It is
essential that enough pressure be available (o overcome
ail system Josses caused by friction and elevation so
that plumbing fixtures operale properly. Section 604.6
requires the water distribution system 10 be designed
for the minimum pressure available taking into consid-
cration pressure fluctuations. The Jowest pressure must
he selected o guarantee a continuous, adequate supply
of water. The lowest pressure in the public main usu-
ally oecurs in the summer because of lawn sprinkling
and sopplying waler for air-conditioning cooling tow-
ers. Future demands placed on the public main as a
result of large growth or expansion shonld also be con-
sidered. The available pressure will decrease as addi-
tional loads are placed on the public system,

[

. Demand load. Estimate the supply demand of the
building main and the principal branches and risers of
the system by totaling the corresponding demand from
the applicable part of Table E103.3(3). When estimat-
ing peak demand sizing methods typically use water
supply fixture units {w.s.fu.) [see Table E]103.3{2}).
This numerical factor measures the load-producing
effect of a single plumbing fixture of a given kind. The
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use of such fixture units can be applied to a single basic
probubility curve (or table), found in the various sizing
methods [Table EL103.3(3)]. The fixture units are then
converted inw gallons per nnute (L/m) flow rate for
estimating demand.

2.1. Estimate continuous supply demand in gallons
per minute (L/m) for lawn sprinklers, air condi-
tioners, etc., and add the sum to the total
demand for fixtures, The result s the estimated
supply demand for the building supply. Fixlure
units cannot be applied to constant use fixtures
such as hose bibbs, lawn sprinklers and air con-
ditioners. These types of fixtures must be
assigned the gallen per minute (LAn) value.

. Selection of pipe size. This water pipe sizing procedure

is based on a system of pressure requirements and
losses, the sum of which must not exceed the minimum
pressure available at the supply source, These pressures
are as follows:

3.1, Pressure required at the fixture Lo produce
required tlow. See Section 604.3 and Section
604.5.

3.2, Static pressure loss or gain (because of head) is
computed at 0.433 psi per foot (9.8 kPafm) of
elevation change,

3.3. Loss through o water meter. The friction or
pressure loss can be obtained from the manu-
tacturer.

3.4. Loss through taps in water main [see Table
E103.3(4)].

3.5, Losses through special devices such as tilters,
softeners, bucktlow prevention devices and
pressure regulators. These values muost be
obtained from the manufacturers.

3.6. Loss through valves and [ittings {see Tables
E103.3(5) and E103.3(6)]. Losses for these
items are calculated by converting to equivalent
length of piping and adding to the total pipe
length.

3.7, Loss caused by pipe friction can be calculated
when the pipe size, the pipe length and the flow
through the pipe are known. With these three
items, the friction loss can be determined using
Figures EI03.3(2) through E103.3(7). When
using charts, use pipe inside diameters. For pip-
ing flow charts not included, use manufactor-
ers’ tables and velocily recommendations.
Before attempting to size any water supply sys-
tem, it is necessary (o gather preliminary infor-
mation  which includes available pressure,
piping material, select design velocity, eleva-
tion differences and developed length 1o most
remote fixture, The water supply system is
divided into sections at major changes in eleva-
tion or where branches lead to fixture groups.
The peak demand must be determined in each
part of the hot and cold water supply system
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which includes the corresponding water supply
fixitre unit and conversion to gallons per min-
ute (L/im) flow rate to be expected through each
section. Sizing nicthods require the determina-
tion of the “most hydraulically remote”™ fixture
to compute the pressure loss causcd by pipe and
fittings. The hydraulically remole fixture repre-
sents the most downstream fixture along the
circuit of piping requiring the most available
pressute to operate properly. Consideration
nust be given to all pressure demands and
fosses, such as friction caused by pipe, fittings
and equipment, elevation and the residual pres-
sure required by Table 604.3. The two most
common and frequent complaints about the
water supply system operation are lack of ade-
(_{lli"lfe pressure tllld I'l()iSC.
Problem: What size Type L copper water pipe, service and
distribution will be rtequired to serve a two-story factory
building having on cach floor, back-to-back, two toilet rooms
each cquipped with hot and cold water? The highest fixture 1s
21 feet (6401 mm) above the street main, which is tapped
with a 2-inch (51 mm) corporation cock at which point the
minimum pressure is 55 psi (379.2 kPa). In the building base-
ment, a 2-inch (51 mm) meter with a maximum pressure drop
of 11 psi (73.8 kPa) and 3-inch {76 mm) reduced pressure
principle back(low preventer with a maximum pressure drop
of 9 psi (621 kPa) are to be installed. The system is shown by
Figure E103.3(1). To be determined are the pipe sizes for the
service main and the cold and hot water distribution pipes.

Solution: A tabular arrangement such as shown in Table
E103.3(1) should first be constructed. The steps to be fol-
lowed are indicated by the tabular arrangement itsclf as
they are in sequence, columns 1 through 10 and lincs A
ihrough L.

Step 1

Columns 1 and 2: Divide the system into sections break-
ing at major changes in elevation or where branches lead
to fixture groups. After point B {see Figure E103.3(1)],
separate consideration will be given to the hot and cold
water piping. Enter the sections 1o be considered in the
service and cold water piping in Celumn 1 ol the tabular
arrangement. Column | of Table E103.3(1) provides a
line-by-line recommended tabular arrangement for use In
solving pipe sizing.

‘The objective in designing the water supply system js to
ensurc an adeguate water supply and pressure to all fix-
turcs and equipment. Column 2 provides the pounds per
square inch {psi) 1o be considered separately from the min-
imum pressure available at the main. Losses 1o take into
consideration are the following: the diffcrences in eleva-
livns between the water supply source and the highest
water supply outler, meter pressure losses, the tap in main
loss, special Fixture devices such as water softeners and
backflow prevention devices and the pressure required at
the most remote fixture outlet. The difference in elevation
can result in an increase or decrease in available pressure
at the main. Where the water supply outlet is located
above the source, this results in a loss in the available pres-
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sure and is subtracted from the pressure at the water
source. Where the highest water supply outlet is located
below he water supply source, there will be an increase in
pressure that is added to the available pressure of the water
source,

Column 3: According to Tuble EL03.3(3), determine the
gpm (L/m) of flow to be expected in each section of the
system. These flows range from 28.6 to 108 gpm. Load
values for fixtures must be determined as water supply fix-
tute units und then converted to a gallon-per-minute {gpm)
rating to determine peak demand. When calculating peak
demands, the water supply fixture units are added and then
converted (o the gallon-per-minute rating. For continuous
flow fixtures such as hose bibbs and lawn sprinkler sys-
tems, add the gallon-per-minute demand to the intermit-
tent demand of fiztures. For cxample, a total of 120 waler
supply fixture units is converted to a demand of 48 gallons
per minute. Two hose bibbs x 5 gpm demiand = 10 gpm.
Total gpm rating = 48.0 gpm + JO gpm = 58.0 gpm
demand.

Step 2

Line A: Enter the minimum pressure available at the main
source of supply in Column 2, This is 353 psi (379.2 kPa).
The local water authorities generally keep records of pres-
sures at different times of day and year. The available
pressure can also be checked from nearby buildings or
from [ire department hydrant checks.

Line B: Determine from Table 604.3 the highest pressure
required for the fixtures on the system, which is 15 psi
(103.4 kPa), to operate a tlushometer valve. The most
remole fixture outlet is pecessary 1o computg the pressure
loss caused by pipe and [ittings, and represents the most
downstream fixture along the circuit of piping requiring
the available pressure to operate properly as indicated by
Table 604.3.

Line C: Determine the pressure loss for the meter size
given or assumed. The lolal water flow from the main
through the service as determined in Step | will serve ©
aid in the meter selected. There are three comimon types of
water meters; the pressure losses are determined by the
American Water Works Association Standards for dis-
placement type. compound type and turbine type. The
maximum pressure loss of such devices takes into consid-
eralion the meter size, safe operating capacity (gpm] and
maximum rates for continuous operations (gpm). Typi-
cally, equipment imparts greater pressure losses than pip-

ing.

Line D: Select from Tuble E103.3(4) and enter the pres-
sure loss for (he tap size given or assumed. The loss of
pressurce throngh taps and tees in pounds per square inch
{psi) are based on the total gallon-per-minute tlow rate and
size of the lap.

Line E: Determine the difference in elevation between the
main and source of supply and the highest fixture on the
systen. Multiply this figure, expressed in feet. by 0.43 psi
(2.9 kPa). Enter the resulting psi loss on Line E. The dif-
ference in elevation hetween the water supply source and
the highest water supply outlet has a significant timpact on
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the sizing of the water supply system. The difference in
elevation usually results in a loss in the available pressure
because the water supply outlet is generally located above
the water supply source. The loss is caused by the pressure
required to lift the water to the outlel. The pressure loss is
subtracted from the pressure at the water source. Where
the highest water supply outlet is located below the water
source, there will be an increase in pressure which is
added to the available pressure of the water source.

Lines F, G and H: The pressure losses through filters.
backtlow prevention devices or other special fixtures must
be obuined from the manutacturer or estimated and
entered on these lines. FEquipment such as backflow pre-
vention devices, check valves, water softeners, instanta-
neous or tankless water heaters, filters and strainers can
impart a much greater pressure loss than the piping. The
pressure losses can range from 8 psi to 30 psi.

Step 3

Line It The sum of the pressure requirements and losses
that affect the overall system {(Lines B through H) is
entered on this line. Summarizing the steps, all of the sys-
tem losses are subtracted from the minimum water pres-
sure. The remainder is the pressure available for friction.
defined ay the energy available to push the water through
the pipes to each fixture, This force can be used as an aver-
age pressure [oss, as long as the pressure available for fric-
tion is not exceeded. Saving a certain amount for available
water supply pressures as an warea incurs growth, or
because of aging of the pipe or equipment added to the
system is recommended,

Step 4

Line J: Subtract Line | from Line A. This gives the pres-
sure that remains available from overcoming friction
losses m the system. This figure is a guide to the pipe size
that is chosen tor each section, incorporating the tota! fric-
tion Josses to the most remote outlet {measored length is
called developed length).

Exception: When the main is above the highest fixture,
the resulting psi must be considered a pressure gain
(static head gain) and omitted from the sums ot Lines B
through H and added 1o Line .

The maximum friction head loss that can be tolerated in
the system during peak demand is (he difference between
the static pressure at the highest and most remote outlet at
no-flow conditions and the migimum tlow pressure
requnred at that outlet. [ the losses are within the required
limits. then every run of pipe will also be within the
required friction head loss, Stalic pressure oss is (he most
remote outlet in feet X 0.433 = oss in psi caused by cleva-
tion differences.

Step §

Column 4; Enter the length of each section from the main
to the most remote outlet {at Point E). Divide the waler
supply system into seclions breaking at major changes in
elevation or where branches lead to fixture groups.
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Step 6

E103.3.3. Selection of pipe size, Step 6 Column 5: When
selecting atrial pipe size. the length from the water service
or mefer to the most remote fixture outlet most be mea-
sured to delermine the developed length, However, in sys-
tems having a flushometer valve ur temperature controlled
shower at the top most floors the developed length would
be from the water meter 1o the most remote flushameter
valve on the system. A rule of thumb is that size will
become progressively smaller as the system extends far-
ther from the main source of supply. Trial pipe size may
be arrived at by the following formula:

Line J: (Pressure available o overcome pipe friction) x
t00/equivalent length of run wtal developed fensth to
most remote fixture x percentage factor of 1.5 (note: u per-
centage factor is used only as an estimare for friction
losses imposed for fittings for initial trial pipe sizc) = psi
{average pressure drops per 100 feet of pipe).

For trial pipe size see Figure E 103.3(3) (Type L copper)
based on 2.77 psi and a 108 gpm = 2"/, inches. To deter-
mine the equivalent length of run to the most remote out-
let. the developed length is determined and added (o the
friction losses for fittings and wvalves. The developed
lengths of the designated pipe sections are as follows;

A-B 541t
B-C b

C-D 134
D-E 150 1

Total developed length = 225 tt

The equivalent length of the friction loss in fittings and
valves must be added to the developed length (most
remote outlet). Where the size of fittings und valves is not
known, the added friction loss should be approximated. A
general rule that has been used is to add 50 percent of the
developed lengrh to allow for fittings and valves. For
example, the equivalent length of run equals the developed
length of run (225 11 x 1,5 = 338 11). The toral equivalent
length of run for deterniining a trial pipe sizc is 338 feet,
Example: 9.36 (pressure available to overcome pipe
triction} x 100/ 338 (cquivalent length of run = 225 x
1.5) = 2.77 psi (average pressure drop per 100 feet of
pipe).

Step 7

Column 6: Select from Table E103.3(6) the equivalent
lengths for the trial pipe size of fittings and valves on each
pipe section. Enter the sum for each section in Column 6.
{The number of fitlings to be used in this example must be
an estimate.) The equivalent length of piping is the devel-
oped length plus the equivalent lengths of pipe corre-
sponding to friction head losses for fittings and valves,
Where the size of fittings and valves is not known, the
added friction head losses must be approximated. An esti-
mate tor this example is found in Table E.I.
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TABLE EA
PRESSURE LOSS PRESSURE LO5S
EXPRESSED AS EXPRESSED AS
COLD WATER EQUIVALENT LENGTH | HOT WATER FITTINGS/ EQUIVALENT OF TUBE
PIPE SECTION FITTINGS/VALVES OF TUBE (feet) PIPE SECTIGN VALVES {teet)
3274, Gate valves 3 A-B 3-2'7," Gate valves 3
AB 1-2'1,” Side branch tee 12 1-2'1," Side branch tee 12
B.C 1-2'4,” Struight run tee 0.5 B-C 1-2” Straight run ree 7
1-27 90-degree ell 0.5
C-F [-2',” Side branch wee 12 C-r [-11,” Side branch tee
[ cD 1247 90-degree ell C-n 1-4," 90-degree ¢l 4
D-E 1-2 /)" Side branch tee 12 D-E 1-174.7 Side branch tee 7
For 51: 1 foot = 3048 mm, 1 inch =235 4w, o
Step 8 Step 11

Column 7: Add the figures from Column 4 and Column 6,
and enter in Column 7. Express the sum in hundreds of
feet.

Step 9

Column 8: Select from Figure E103.3(3) the friction loss
per 100 feet (30 480 mm) of pipe for the gallon-per-min-
ute flow in a section (Column 3) and trial pipe size (Col-
omn 5). Maximum friction head loss per 100 leet is
determined ou the basis of total pressure available for tric-
tion head loss and the longest equivalent length of run.
The selection is based on the gallon-per-minute demand,
the uniform [riction head loss. and the maximum design
velocity. Where the size indicated by hydraulic table indi-
cates a velocity in excess of the selected velocity, a size
must he selected which produces the required velocity.

Step 10

Column 9: Muluply the figures in Columns 7 and 8 for
each section and enter in Column 9.

Total friction loss is determined by multiplying the friction
loss per 100 teer {30 480 mm) for each pipe section in the
totat developed length by the pressure loss in [itings
expressed as eguivalent length in feet. Note: Section C-F
should be considered in the 1otal pipe friction losses only
if greater loss occurs in Section C-F than in pipe section
D-E. Section C-F is not considered in the total developed
fength. Total friction loss in equivalent length is deter-
mined in Table E.2.

Line K: Enter the sum of the values in Column 9. The
value is the total [riction loss in equivalent length for each
designated pipe section.

Step 12

Line L;: Subtract Line J from Line K and enter in Column
10,

The result should always be a positive or plus figure. If it
is not, repeat the operation using Columns 5, 6, § and &
until a balance or near batance is oblained. If the differ-
cnce between Lines J and K is a high positive number, it is
an indication that the pipe sizes are tog large and should be
reduced, thus saving materials. In such a case, the opera-
tions using Columns 5, 6, 8 and 9 should again be
repeated.

The total friction losses are determined and subtracled
tfrom the pressure availuble o overcome pipe friction for
trial pipe size. This number is critical as it provides a guide
to whether the pipe size sclected is too large and the pro-
cess should be repeated to obtain an economically
designed system.

Answer: The final figures entered in Column 5 become
the design pipe size for the respective sections. Repeating
this operation a second lime using the same sketch but
considering the demand for hot water, it is possible to size
the hot water distribution piping. This has been worked up
as o part of the overall problem in the tabular arrangement
used for sizing the service and water distribution piping,
Note that consideration must be given lo the pressure
losses from the street main to the water healer (Section A-
B) in deterieining the hot water pipe sizes.

TABLE E.2
FRICTION LOSS EQUIVALENT LENGTH (feet)

PIPE SECTIONS Cold Water Hot Water
A-B 069x32=221 069 %x32=221
B-C 0085 x3.1=026 0.16% 1.4=022
C-D 0.20x1.9=038 D17x32=054
D-E 1.62x 1.9=308 1.57 x3.2=502

Total pipe friction losses
P ?Line h 5.93 7.99

Fo.r.S.l: 1 foul = 348 mn, | gpm = 3,785 Lim,
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rCOT WATER

COLD WATER

W =WMETER

3FP = BACKFLOW PREVENTER

f-I = %0 DEGRFEFE FI 30\

TA = 150 FT
M = VALVE 1
| E
142 14, 77 gpm
D « H
FLOOR 2 -
! \—12 fu. 28.8 gpm E’
||
[V
132 1u, oy |
77 gpm M
LA | L
) i ‘.F—)
3 :
N |
Y .
F
ct | | 132177 gom N
| FLOOR 1 T f "l
2640, | b i ,_C.-‘E_ __——*{
288 £, 108 gpm —., 194.5 gpm =y t2 fu. 28.6 gpm ,
A \ | F
BL .
[ots \‘ MO HOM T L 24 38 gpm
{ M BFP o '
MAIN A 1o 4By
a" | WATER HEATER
A2 PSS
h4 FT.

Fur 81 foot = 304.8 mn, | gpm = 3.785 Lim.

FIGURE E103.3(1)
EXAMPLE-SIZING
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TABLE E103.3(1)
RECOMMENDED TABULAR ARRANGEMENT FOR USE IN SOLVING PIPE SIZING PROBLEMS

APPENDIX E

COLUMN 1 2 3 | s 5 6 7 8 9 10
! Friction

Total losgper | Friction | Excess
Equivalent equivalent| 100 feet | loss in | pressure

Lb per 1 Gal.per | Length | Trial length of ;  length of trial |equivalent| over

square | min of pipe fittings |col.4and | size |iengthcol. | friction

inch |through|section| size [andvalves| col § pipe |, 8xcol. 7 | losses

Line Description (psi) |section| (feet) [(inches) (feet) (100 feet) | (psi) {psi) {psi}

A Service Minimum pressure available at main . . 55.00

B and COlq Highest pressure required at a lixture
water dis- | (Typle 6043) L 15.00

C [r'lb.utu.m Meterloss 2" meter . ... ... ... ... . 11.00
piping”

D Tap in main foss 27 tap (Table EI03A)Y. . 1.6]

E Static head loss 21 x 43 psi. ... ... .. 9.03

£ Special fixture loss backflow

prevemier, ... L. 9.00

G Special fixture loss—Fileer ... ..., .. .. (.00

H Special fixture loss—Other. . ... ... ... 0.00

1 Total overall losses and requirements

(Sum of Lines B through H). . ., ., .. 45.64
I Pressure available 10 overcome
pipe friction
(Line A minos Lines BtoHY ...... .. 9.36
DESIGNATION FU ... 264
Pipe section (from diagram} AR ... .. 288 1080 | 54 2y, 15.00 0.60 39 9] _
Cold water N BC................ 2041 1045 | 8 2'4, 0.5 0.85 31 0.26 —
Distribution piping €D 132t 770 | 13 | 2, | 700 | o2 | 19 | 038 | —
CF.oo 132 77.0 150 2'Y, 12.00 1.62 19 3.08 —
DE....... ... ... 132| 770 150} 2'4, 12.00 1.62 1.9 3.08 —_
B K Total pipe friction losses (cold) — — — — — — 5.93 -

L Ditference (Line ] minus Line K) — — —_ — —_ — — 343
Pipe section (from diagram) |AB" ........ ... ..., 2881 10801 54 217, 12.00 0.69 13 2.21 -
Diagram BC . ... 24| 350 b3 2 7.5 0.16 1.4 022 —

i Hot water CD . 12| 286 13 A 4.0 017 32 0.54
Distribution CF® . ... 121 286 | 150 1, 7.00 1.57 32 502 —
Piping DE" ... .. ... 12| 286 150 1Y, 7.00 1.57 32 5.02 —

K [Total pipe friction losses (hot) — — — — — — 7.99 —

L Difference {Line J minus Line K) — — — — — — — 1.37

For ST 1 inch =254 mm, | foot = 304.8 mm, | psi = 6.895 kPa, | gpm = 3.783 Lim.
. To be considered as pressurs gain for fixtures below main (to consider separately. onit from T and add to “77).
b. To consider separately, in K use C-F only if greater loss than above.
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TABLE E103.3(2)

LOAD VALUES ASSIGNED TO FIXTURES®

TYPE OF SUPPLY

LOAD VALUES, IN WATER SUPPLY FIXTURE UNITS (wsfu}

FIXTURE OCCUPANCY CONTROL Cold Hot Total
| Bathroom group Private Flush tank 2.7 1.5 3.6
Bathroom group Private Flushometer valve 6.0 30 8.0
Bathtub Private Faucet 1.0 1.0 1.4
Bathtub Public Faucet 3.0 3.0 4.0
Bidet Private Faucet 1.5 1.5 2.0
Combination [ixture Private Faucet 225 2,25 3.0
Dishwashing machine Private Auntomatic — 14 1.4
Drinking fountain Offices, ele. 7 valve 0.25 — 0.25
Kitchen sink Private Faucel 1.0 1.0 1.4
Kitchen sink Hotel. restaurant Faucet 3.0 3.0 4.0
Laundry trays (110 3) Private Faucel 1.0 1.0 l.4
-Lavatory Private Faucet 0.5 (.5 0.7
Lavatory Public Faucct 1.5 1.5 20
Service sink Offices. ete. Faucet 225 2.25 30
Shower head Public Mixing valve 3.0 3.0 4.0
Shower head Private Mixing valve 1.0 1.0 1.4
Urinal Public 1" tlushometer 10.0 o 100

valve
Urinul Publiv ,” flushomester 50 . 50
valve

Urinal Public Flush tank 3.0 — 30
Washing machine (8 1b) Privale Automatic 1.0 1.0 1.4
: Washing machine (8 b} Public Automatic 2.25 2.25 30
Washing machine (15 b} Puhlic Automatic 3.0 3.0 4.0
Water closet Private Flushometer valve 6.0 — 6.0
Waler closet Private [lush tank 22 — 2.2
Water closel Public Flushometer valve 10.0 — 10.0
Water closet Public Flush tank 5.0 — 50
Water closet Pubiic or private Flushometer tank 2.0 — 2.0

For SI: | inch = 25.4 mm, 1 pound = 0454 kg.

o For fixtures not listed , loads should be assumed by comparing the fixture (o one listed using water in similar gu
and cold waer supplies are given for separate hot and cold water loads and for L) load. The separate hot

for fixtures with both hot

being thize-fourths of the total load for the fixture in cach case.

132

anfities and at similar rates. The assigned loads

and cold water loads
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TABLE E103.3(3)
TABLE FOR ESTIMATING DEMAND

SUPPLY SYSTEMS PREDOMINANTLY FOR FLUSH TANKS SUPPLY SYSTEMS PREDOMINANTLY FOR FLUSHOMETER VALVES
Load Demand Load Demand
{Water supply fixture | {Cubic feet per
units) {Gallons per minule) minute} (Water supply fixture units} (Gallons per minute) {Cubic feet per minute)
] 3.0 0.04104 — — —
2 5.0 0.0684 — _ -
3 6.5 0.86892 — ; —
4 8.0 1.06944 I — —
5 9.4 B 1.256592 s 15.0 2.0052
6 10.7 1430376 6 174 2326032
7 118 1.577424 7 19.8 7.646364
8 12.8 171104 3 222 2.967696
9 137 1831416 | 9 246 3288528
1 46 1951728 10 27.0 3.60036
1 15.4 2058672 1 278 3.716304
12 16.0 2.13888 12 286 3.823248
13 16.5 220572 13 26 4 3.930192
14 (7.0 2.27256 14 30.2 4037136
15 17.5 2.3394 (5 1.0 4,14408
3 16 18.0 2.90624 16 318 4241024
17 184 2459712 7 326 1357968
(8 185 2513184 18 324 4464912
19 19.2 2.566656 19 34.2 1571850
20 19.6 2620128 20 S350 1.6788
25 215 287412 | 25 38.0 5.07984
30 233 3114744 30 42.0 5.61356
35 249 2328632 35 440 588192
40 263 3.515784 40 46.0 6.14928
43 277 3702936 45 18.0 6.41664
S0 29.1 3890088 50 50.0 _ 6.684
60 120 427776 60 54.0 721872
70 350 46788 70 38.0 7.75344
80 2810 507984 ; 80 612 8.181216
90 410 5.43088 90 64.3 8.595624
100 435 5.81308 1 100 67.5 9.0234
120 480 6.41664 120 o 730 975864
140 523 7.0182 140 77.0 10.29336
160 57.0 761976 160 810 10.82808
(80 61.0 8.15448 180 85.5 11.42964
200 65.0 R6892 200 90.0 120312
225 00 9.3576 225 955 127661
250 75.0 10.026 250 1010 ; 13.50168
{continted)
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TABLE E103.3(3)-continued
TABLE FOR ESTIMATING DEMAND

SUPPLY SYSTEMS PREDOMINANTLY FOR FLUSH TANKS SUPPLY SYSTEMS PREDOMINANTLY FOR FLUSHOMETER VALVES
Load Load Demand
{Water supply fixture ' (Water supply fixtura
units) {Gallons per minute} {Cubic feet per minute) units}) (Gallons per minute) (Cubic feet par minute)
275 30.0 10.6944 275 104.5 13.96956
300 85.0 11.3628 300 108.0 1443744
40 105.0 14.0364 400) 127.0 1697736
500 124.0 16.57632 500 14303 19.11624
750 170.0 227256 750 177.0 2366136
£O00 208.0 2780544 1,000) 208.0 27 80544
1.250 2310 31944952 1.250 239.0 31.94952
1,500 269.0 35095997 1,500 264.0 35.95592
1,750 297.0 3070294 1,750 297.0 3970296
2,000 325.0 43,440 2,000 325.0 43.4416
2.500 380.0 50.7984 2,500 : 380.0 50,7984
3.000 433.0 5788344 3,000 : 43340 5788344
4,000 5250 70182 4,000 525.0 .182
5.000 393.0 027224 3,000 593.0 79.27224
For 8I: 1 inch = 25.4 mm, 1 gallon per minute = 3,785 Lém, 1 cubic oot per minute = 0.28 m' per minute.
TABLE £103.3(4)
LOSS OF PRESSURE THROUGH TAPS AND TEES IN POUNDS PER SQUARE INCH (psi)
SIZE OF TAP OR TEE (inches)
GALLONS PER MINUTE A A 1 1'%, 1t - 3
10 135 0.64 018 . 008 — — —
20 5.38 2,54 077 0.31 .14 — —
30 12.10 572 1.62 069 033 0.10 —
40 — 10,20 307 1.23 0.58 0.18 —
50 — 15.90 4.49 1.92 : 0.91 0.28 —
60 - — 6.46 276 131 0.40 -
70 - — 879 376 1.78 0.55 0.10
80 — — 11.50 4.90 2.32 0.72 0.13
90 — —_ 1450 6.21 294 091 016 |
100 — — 17.84 7.67 163 112 0.21
120 — — 2580 11.00 5.23 1.61 0.30
140 — — 35.20 15.00 7.12 2.20 041 |
150 — — — 17.20 8.16 252 0.47
160 — — — 19.60 9.30 2.92 0.54
180 — - — 24 80 11.80 .62 0.68
200 — — — 30,70 1.5} 4.4 0.84
225 _ — — 38.80 18.40 5.60 .06
250 — — — 4790 2270 7.00 t.31
275 — — — — 27.40) 730 1.59
B 300 — — - — 32.60) 10,10 188

For 81: 1inch =254 mm, 1 pound per square inch = 6,395 kpa, 1 gallon per minute = 3.785 LAm.

134

20112 INTERNATIONAL PLUMBING CODE"




TABLE E103.3(5)
ALLOWANCE IN EGUIVALENT LENGTHS OF PIPE FOR FRICTION LOSS IN VALVES AND THREADED FITTINGS (feet)

APPENDIX E

PIPE SIZE {inches)

FITTING OR VALVE i, Y, 1 1, 1, 2 2, 3
45-degree elbow N 1.2 L5 1.8 24 30 4.0 5.0 6.0
90-degree elbow 2.0 2.5 3.0 4.0 5.0 7.0 8.0 10.0
Tee, tun (L6 0.8 0.9 1.2 1.5 2. 2.5 3.0
Tee, branch 3.0 4.0 3.0 6.0 7.0 100 120 153.0
Gate valve 0.4 05 06 08 10 13 1.6 20
Baluncing valve 0.8 1.1 1.5 1.9 22 3.0 37 45 |
Plug-type cock 0.8 1.1 1.5 1.9 22 3.0 37 4.5
Check valve, swing 5.6 8.4 1.2 14.0 16.8 22.4 28.0 336
Globe valve 15.0 200 25.0 350 45.0 35.0 63.0 %0.0
Angle valve 8.0 12.0 15.0 18.0 22.0 28.0 3.0 40.0
For SI: 1inch - 234 mm, | foat - 304.8 mm, | degree = 00175 rad.

TABLE E103.3(6)
PRESSURE LOSS IN FITTINGS AND VALVES EXPRESSED AS EQUIVALENT LENGTH QF TUBE® (feef)
FITTINGS VALVES
S‘pfwmtgﬁglﬁggﬁ Standard EIt 8i-Degree Tee
{inches) 90 Degree 45 Degree | Side Branch | Straight Run Coupling Ball Gata Butterfly Check
%, 0.5 1.5 — — — — - 1.5
'Y, 1 .5 — — — — — 2
Yo 15 0.5 — — — — — 25
i, 2 0.5 3 — — — — — 3
1 25 | 4.5 — — 05 — — 4.5
1 3 1 55 05 0.5 0.5 — - 55
1/, 4 1.5 05 .5 0.5 — — (i W]
2 5.5 2 0.5 0.5 0.5 0.3 75 g
2 2.5 12 0.5 0.5 — | 10 1.5
3 35 15 1 13 _— L.5 15.5 14.5
T 9 35 14 1 P - 2 12.5
4 12.5 3 21 1 1 — 2 16 18.5
5 16 6 27 1.5 1.5 — 3 1.5 235
& 19 7 34 2 2 — 3.5 13.5 26.5
8 29 11 50 3 3 — 5 12.5 39

For SI: 1 inch = 254 mm, | footr - 304.8 mm, | dearee = (0.01745 rad.
a. Allowances are for streamlined soldered fittings and recessed threaded fittings, For threaded titings, double the allowances shownan the wable. The eguivalent
Iengths presented above are based on a C factor of 150 in the Hazen-Withiams friction loss tormula. The lengths shown are rounded o the nearest half=loot.

2012 INTERNATIONAL PLUMBING CODE”

133




APPENDIX E

w00 — === FFREE=I = BEF - F - F F FHF w000
At o s B o e s N B
O N A DA s i 1 1 N SRR R R AR b

R R I B UL B 1 S S N A o

W00 — — = TN TDAT T TTIT O

W0 - Ne = A AT — = o = H %
: 2000

J N

1000

I e

400
3480

=4 A —HH——
i

3
e e e o e e 2

200

I NN N AN N [ Sy R [N S S —

WATER FLOW RATE, SALLONS PER MINUTE

PFAESSLAF ORGP PER 104 FEET OF TURF. POUNDS PER SQLUARE INCH

Mote: Fluid velocities 1n excess of S to 8 feetisecond are not usually recommended.

For SI: | inch =254 mm. 1 oot = 304.8 mm, | gpm = 3.785 L/m. | psi = 6.895 kPa.] foot per second = .205 m/s.

a. This chart applies 10 smooth new copper tubing with recessed {streamlined soldered joints and to the actual sizes of types indicated on the diagram.

FIGURE E103.3(2)
FRICTION LOSS IN SMOOTH PIPE® ({TYPE K, ASTM B 88 COPPER TUBING)
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Note: Fluid velocities in excess of 5to 8 fest/second are not usually recomrnended.

For S: 1inch = 254 mm, | foot = 304.8 nun. 1 gpm = 3.785 L/m, | psi = 6.895 kPu, | foot per second = (.305 m/s.

4. This chart applies 1o smooth new copper tubing with recessed (streamling) soldered joints and to the actual sizes of types indicated on the diagram,

FIGURE E103.3(3)
FRICTION LOSS IN SMOOTH PIPE® (TYPE L, ASTM B 88 COPPER TUBING)

2012 INTERNATIONAL PLUMBING CODE® 137



APPENDIX E

WATER FLOW RATE, GALLCNS PER MINUTE
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Note: Fluid velocities in excess of 5t 8 fest’second are not usually recommended.

For i+ 1inch = 25.4 mm, | foat = 304.8 mm. | gpm = 3.785 L/m. 1 psi = 6.893 kPa, 1 ool per second = (305 mis.

a. This chart applies to smooth new copper tubing with recessed (streamline} soldered joints and to the wetual sives of types indicated on the diagram.
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FIGURE E103.3(4)
FRICTION LOSS IN SMOOTH PIPE® (TYPE M, ASTM B 88 COPPER TUBING)
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FRICTIONLOSS POUNDS PER SQUARE INCH HEAD PER 160 FEET LENGTH
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FRICTION LOSS PCUNDS PER SQUARE INCH HEAD PER 100 FEET LENGTH

For ST inch =254 mm. 1 foot = 304.8 mm. | gpm = 3,783 Lim. 1 pst = 6 893 kPa, | foor per second = 0.305 mfs,

a. This chart applies to smoolh new steel (Fairly smowth} pipe and to actual diameters of standard-weight pipe.

FIGURE E103.3(5)
FRICTION LOSS IN FAIRLY SMOOTH PIPE®
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FRICTION LOSS POUNDS PER SQUARE INCHHEAD PER 100 FEET LEMNGTH
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FRICTION LOSS POUNDS PER SQUARE INCHHEAD PER 100 FEET LENGTH

For Sk 1inch =254 mm. | foor = 304.8 mm, | gpm = 3.785 L/m. | psi= 6,895 kPa. | toot par second = 0.305 mis.

a. This chart applies to fairly rough pipe and o actual diwmeters which in general will be less than the actual diameters of (he new pipe of the same Kind,

FIGURE E103.3(6)
FRICTION LOSS IN FAIRLY ROUGH PIPE*
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FLOMY IN GALLONS PER MINUTE

FRICTION LOSS POUNDS PER SQUARE INCH HEAD PER 100 FEET LENGTH
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FRICTION LOSS POUNDS PER SQUARE INCHHEAD PER 100 FEET LENGTH

For 81 1 inch =252 mm, | foot = 304.8 mm, | gpm = 3.785 Lém, | psi = 6895 kP, | oot per second = 0.305 nu/s.
a. This chart applies te very rough pipe and existing pipe and to their actual diamaiers.

FIGURE E103.3(7}
FRICTION LOSS IN FAIRLY ROUGH PIPE®
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SECTION E201
SELECTICN OF PIPE SIZE

E201.1 Size of water-service mains, branch mains and ris-
ers. The minimum size water service pipe shall be ¥, inch
(19.1 mm). The size of water service mains, branch mains
and risers shall be determined according to water supply
demand [gpm (L/m)]. available water pressure [psi (kPa)] and
friction loss due to the water meter and developed length of
pipe [feet (m)], including equivalent length of fittings. The
size of each water distribution system shall be determined
according to the procedure outlined in this section or by other
design methods conforming to aceeptable engineering prac-
tice and approved by the code official:

1. Supply load in the building water-distribution system
shall be determined by total load on the pipe being
sized, in terms of water-supply fixture units (w.s.f.n.),
as shown in Table EI103.3(2). For fixlures not listed,
choose a w.s.fu. valuc of a fixture with similar flow
characteristics,

L2

. Obtain the minimum daily static service pressure [psi
(kPa)] available (as determined by the local water
authority) at the water meter or other source ol supply
at the installation location. Adjust this minimum daily
static pressure |psi (kPa)] for the following conditions:

2.1. Determine the difference in elevalion between
the source of supply and the highest water sup-
ply outlet. Where the highest water supply out-
let is located above the source of supply. deduct
0.5 psi (3.4 kPa) for each foot (0.3 m) of differ-
ence in elevation. Where the highest water sup-
ply outlet is located below the source of supply,
add 0.5 psi (3.4 kPa) for each foot (0.3 m) of
ditference in elevation.

I~
[

. Where a water pressure reducing valve is
installed in the water distribution systemn, the
minimum daily static water pressure available
is 80 percent of the minimum daily static water
pressure at the source of supply or the set pres-
sure downstream ot the pressure reducing
valve, whichever is smaller,

2.3. Deduct all pressure losses due to special equip-
ment such us a backflow preventer, water Nilter
and water softener, Pressure loss data for each
piece of equipment shall be obtained through
the manufacturer of such devices.

2.4, Deduct the pressure in cxcess of § psi (535 kPa)
due to installation of the special plumbing fix-
ture, such as temperature controlled shower and
flushometer tank water closet. Using the result-
ing mimmum available pressure, find the corre-
sponding pressure range in Table E201.1.

3. The maximum developed length for water piping is the
actual length of pipe between the source of supply and
the most remote fixture, including cither hot (through
the water heater) or cold water branches multiplied by a
factor of 1.2 to compensate for pressure loss through
fittings. Select the appropriate column in Table E201.1

142

equal to or greater than the calculated maximum devel-
oped length.

4. To determine the size of water service pipe, meter and
main distribution pipe to the building using the appro-
priate table, follow down the selected “maximum
developed length” column to a lixture unit equal to, ot
greater than the total installation demand calculated by
using the “combined” water supply fixture unit column
of Table F103.3(2). Reud the water service pipe and
meter sizes in the first left-hand column and the main
distribution pipe to the building in the second left-hand
column on the same row.

5. To determine the size of each water distribution pipe,
start at the most remoie outlct on cach branch (either
hot or cold branch) and, working back toward the main
distribution pipe to the building, add up the water sup-
ply fixture unit demand passing through each segment
ol the distribution system vsing the related hot or cold
column of ‘Table £103.3(2}. Knowing demand, the size
of each segment shall be read from the second ledt-hand
column of the same table and maximum developed
fength column selected in Steps | and 2, under the same
or next smaller size meter row. In no case does the size
of any branch or main need to be larger that the size of
the main distribution pipe to the building established in
Step 4.

SECTION E202
DETERMINATION OF PIPE VOLUMES

E202.1 Determining volume of piping systems., Where
required for engineering design purposes, Table E202.1 shall
be used to determine the approximate internal volume of
water disiribution piping.
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MINIMUM SIZE OF WATER METERS, MAINS AND DISTRIBUTION PIPING

TABLE E2011

BASED ON WATER SUPPLY FIXTURE UNIT VALUES (w.s.f.u.}

APPENDIX E

METER AND SERVICE
PIPE DISTRIBUTION PIPE
{inches) {inches} MAXIMUM DEVELOPMENT LENGTH {feet)
Pressure Range 30 to 39 psi 40 1] 80 100 150 200 250 300 40Q 500
Y, 17 25 | 2 [ s |05 1 | 0.5 5 0 0
5, %, 935 |75 6 3.3 4 3.5 3 25 2 1.5
Y, 1 32 [ 25] 20 [16s | 11 9 78 6.5 5.5 43
| 1 2 T32 27 [ 21 [ 135 10 8 7 55 5
t, 1/, 32 32| 32 32 30 24 20 17 13 10.5
1 1, g0 [ &0 | 70 | 61 ;| 45 | 34 27 22 16 12
17, 1/, 80 [ 80 ] 80 | 75 | 54 | 40 3 25 175 13
( 1'7, 87 [ 870 87 | 87 | 8¢ | 73 64 56 45 36
17, 1'7, 150 f1st] st [sr ] 7 | 92 79 69 54 43
2 17, 15t (st oase foase ozs | 99 83 72 56 45
| 2 87 | 87 | 87 87 | &7 87 37 87 87 86
1 2 275 (275 ] 275 | 275 | 258 | 223 196 174 | 144 122
2 2 365 }365 | 365 | 365 | 318 | 266 229 201 160 134 |
2 2Y, 533 | 533 533 | 533 | 533 | 495 448 409 | 353 311
METER AND SERVICE DISTRIBUTION PIPE
PIFE {inches) {inches) MAXIMUM DEVELOPMENT LENGTH (feet)
Pressure Range 40 to 49 psi 40 60 80 100 150 200 250 300 400 500
Y e 3 [25] 2 15 | 15 1 1 0.5 0.5 0.5
v, Y, 95 [ 95| 83 7 55 | 43 3.5 3 23 2
Y, i 32 [ 32 32 | 26 18 [ 135 | 105 y 75 6
] 1 R EE 32 21 | 15 1.5 9.5 75 65 |
Y, U, 2 |32 32 | 32 ] 32 | a2 Y} 27 21 16.5
1 17, 80 | 80 [ 80 | 80 | 65 52 42 35 26 20
17, 17, g0 [s0 | 80 [ %0 | 75 | 59 48 39 28 21
1 1y, 87 [ 87| &7 87 87 | &7 87 78 65 55
1Y 17, 151 [ 150 ] 151 | 151 | 151 | 130 109 93 75 63
2 17, 150 [ast] ist [ ast | 151 | 139 15 98 77 64
[ 2 R7 ' 87| 87 | &7 | &7 87 87 87 87 87
1, 2 275 | 275 275 | 275 | 275 | 275 264 | 238 198 169
2 2 365 | 365 | 365 | 365 | 365 | 349 304 270 | 220 185
2 21, 533 | 533 ] 333 | 533 | S33 | 533 533 528 | 456 403
{eesmtizised )
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APPENDIX E

TABLE E201.1—continued
MINIMUM SIZE OF WATER METERS, MAINS AND DISTRIBUTION PIPING
BASED ON WATER SUPPLY FIXTURE UNIT VALUES (w.s.f.u)

METER AND SERVICE DISTRIBUTION PIPE
PIPE (inches) (inches) MAXIMUM DEVELOPMENT LENGTH (teet)
Pressure Range 50 to 60 psi 40 &0 80 100 150 200 250 300 400 : 500
Y, ' 3 3] 25| 2 1.5 1 1 1 05 05
Y, Y, 95 | 95| 95 | 85 6.5 5 45 | 4 3 2.5
3, ! W [ | 32| R 25 185 | 145 | 12 9.5 B
L 1 02 |32 32 | 32 30 22 | 165 | 13 10 8
Y, 1Y, 32 | 32| 32 32 2 32 32 32 2 24
| 1/, 80 | %0 | 80 | &0 80 68 | 57 | 48 35 28
L', ' 17, g | &80 | s | 80 80 75 | 63 | 53 39 29
i 1Y, 87 | 87| 87 | 87 87 87 . 87 | &7 82 70
1/, '/, 151|151 151 | 151 (51 150 | 139 | 120 24 79
2 s, 151 |15t | 150 [ 151 151 151 | 146 | 126 97 81
1 2 87 | 87| 87 87 87 | 87 87 87 87
1, 275 | 275] 275 | 275 | 275 275 | 275 | 275 247 213
2 365 | 365 | 365 | 365 365 | 365 | 365 | 329 72 | 232
2 2, 533 | S33] 533 | 533 533 533 | 833 | 533 533 486
METER AND SERYICE DISTRIBUTION PIPE
PIPE (inches) (inches) MAXIMUM DEVELOPMENT LENGTH {feet)
Pressure Range Over 60 40 60 80 100 150 200 250 300 400 5Q0
B 7, PR 313 | 3 | 25 | 2 15 IS I 1 05
Y, Y, 95 |95}t 95 | 95 | 75 6 5 45 3.5 3
¥, 1 22 | 32| 32 | 32 | 32 | 24 195 | 155 1 115 9.5
! 1 2 | 32| 32 32 2 | 28 28 17 12 9.5
Y, 1", 2 32| 32 | 32 | R 32 32 32 32 30
| 1, 80 | 80 | 80 | 80 | %0 | 80 60 G0 | 46 36
1Y, 1", 80 | 80 | 80 80 | 80 | 80 76 | 63 50 38
1 ' 87 | &7 | 87 | 87 | 87 | & | & 87 87 84
', 1'7, 151 | 11| 151 | 151 | 151 | 151 151 (44 14 94
2 ! 1, 151 | ast| 1se Toest | 1sv | 151 151 151 (18 97
B 2 87 | 87| 87 87 87 | &7 87 87 87 87
17, 2 S 27s (275 235 | 275 | 215 | 275 275 275 275 252 |
2 2 365 | 368 | 368 | 368 | 368 | 308 368 368 318 273
B 2 27, 533 533 533 | 533 | 533 | 533 533 533 533 533

For SE: 1inch = 25.4. { foot = 304.8 mm.
a. Minimum size for building supply is ¥ -inch pipe.
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INTERNAL VOLUME OF VARIOUS WATER DISTRIBUTION TUBING

TABLE E202.1

APPENDIX E

OUNCES OF WATER PER FOOT OF TUBE
Size Mominal, Composite
Inch Copper Type M Copper Type L Copper Type K |CPVC CTSSDR 11| CPVC SCH 40 ASTM F 1281 PEXCTS SDR 9
N, .06 0.97 0.84 N/A NE; 0.63 064 |
', 1.69 1.55 145 1.25 1.89 1.31 118
Y, 343 322 2.90 267 338 339 235
z 5.8 5.49 5.17 443 5.53 556 3.91
17, 870 8.36 8.09 6.61 9.66 8.49 5.81
1'7, 1218 11.83 11.45 922 13.20 13.88 809 |
2 21.08 2058 20.04 15.79 21.88 T21.48 13.86
For ST 1 ounce - 0.030 liter.
145
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APPENDIX F
STRUCTURAL SAFETY

The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting ordinance.

SECTION F101
CUTTING, NOTCHING AND
BORING IN WOOD MEMBERS

[B]1FLRL1 Joist notching. Notches on the ends of joists shall
not exceed onc-fourth the joist depth. Holes bored in joisis
shall not be within 2 inches (51 mm) of the top or bottom of
the joist, and the diameter of any such hole shall nol cxceed
one-third the depth of the joist. Noiches in the top or bottom
of joists shall not exceed one sixth the depth and shall not be
located in the middle third of the span.

[B] F101.2 Stud cutting and notching. In exterior walls and
bearing partitions, any wood stud is permitted to be cut or
notehed to a depth nol exceeding 25 percent of its width. Cut-
ting or notching of studs to a depth not greater than 40 per-
cent of the width of the stud is permitted in nonbearing
partitions supporting no loads other than the weight ot the
partition.

[B] F101.3 Bored holes, A hole not greater in diameter than
40 percent of the stud width is permitted to be bored in any
wood stud. Bored holes not greater than 60 percent of the
width of the stud are permitted in nonbearing partitions or in
any wall where eack bored stud is doubled, provided nol
more than two such successive doubled studs are so bored. In
no case shall the edee of the bored hole be nearer than 0.625
inch {15.9 mm) to the edge of the stud. Bored holes shall not
be located at the same section of stud as a cut or notch.

[Bl F101.4 Catting, notching and boring holes in struc-
tural steel framing. The cutting, notching and boring of
holes in structural steel framing members shall be as pre-
scribed by the registered design professional.

[B] F101.5 Cutting, notching and boring holes in cold-
formed steel framing. Flanges and lips of load-bearing cold-
formed steel framing members shall not be cut or notched.
Holes in webs of load-bearing cold-formed steel framing
members shall be permitted along the centerlineg of the web of
the framing member and shall not exceed the dimensional
limitations, penctration spacing or minimum hole edge dis-
tance as prescribed by the registered design protessional. Cut-
ting, notching and boring holes of steel tloor/roof decking
shall be as prescribed by the registered design professional.

[B] F101.6 Catting, notching and boring holes in non-
structural cold-formed steel wall framing. Flanges and lips
of nonstructural cold-tormed sicel wall studs shall not be cut
or notched. Holes in webs of nonstructural cold-formed steel
wall studs shall be permitted along the centerline of the web
of the framing member, shall nat exceed 1°/, inches (38 mm)
in width or 4 inches (102 mm) in length, and the holes shall
not be spuced less than 24 inches (610 mm) center to center
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from another hole or less than 13 inches (254 mm) from the
hearing end,
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Asbestos-cementpipe . ............ 605.11, 705.3
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Caulkedjoint ................ . 705.5.1, 705.11.1
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605.16.3, 605.18.1, 605.22.3, 705.2.3,
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Welded. ... ... 605.12.4, 605.14.5, 705.4.4, 705.9.5
K

KITCHEN ...... .. ... ... ... ...... . ... ... 418
L

LABELING .. ................ .. ......... 606.7

LAUNDRIES . ... .. ... ... ........... ..., 1003.6

LAUNDRY TRAY. .. ........................ 415
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LAVATORIES. .......... ... ... .......... 416
LEADPIPE .......... ... ... ... ... ... ... 202
LEADERS .. ...... ... ... ... ... ... ... .. 1106
LIGHT AND VENTILATION REQUIREMENT . . . .310.1
LOADING, FIXTURE UNIT VALVE . . . ... .. Table 709
LOCATION
Fixtures. . ... ... ... .. ... . ... ... ... 405.3.1
Gray watersystem . ... ....... .. .. .. Table 1303.8
M
MANHOLES ...... .. ..... ......... . ... 708.3.6
MANIFOLDS . ... ... ... ... .. ....... .. 604.10
MATERIAL
Above-ground drainage and vent pipe . . .Table 702.1
Alterative. . ...... .. ... .. ... ... ... . ... 105.2
Approval ... ... ... L 107.2.3
Buildingsewerpipe ................ ... ... 702.3
Building storm sewerpipe . ....... . ..... .. 1102.4
Chemical waste system .. ... ... ... ... ... .. 702.5
Fittings . ............ ... Table 605.5, Table 702.4,
Table 1102.7
Identification .. .......... ... ... ... ...... 303.1
Joints .o 605, 705
Roofdrains. ........ ... ... ............. 1105
Sewerpipe ........ .. ... ... . 702.3
Standards. ........... ... .. ....... Chapter 13
Storm drainagepipe .. ............ .. Table 1102.4
Subsoil drainpipe. ...... ... ... . ..., .. 1102.5
Underground building drainage and vent pipe . .702.2
Ventpipe . ... . ... ... . ... ..... 702.1,702.2
Water distributionpipe .. ..... ... .. ... Table 605.4
Water servicepipe .. ....... ... ... .. Table 605.3
MATERIAL, FIXTURES
Quality ........ . ... 402.1
Specialuse. ...... ... . ... .., 402.2
MATERIAL, SPECIAL
Caulkingferrules. ....................... 705.21
Cleanoutplugs ....... ... ... . ... ...... 708.2
Sheetcopper .......... .. ... ... ... ... 402.3
Sheetlead ......... .................... 402.4
Soldering bushings. .. ............. . ... 705.19.5
MECHANICAL JOINTS. .. ............ ... 605, 705
N
NONPQTABLE WATER............ ... 608.1, 608.8
O
OFFSETS
Definitions. ... ......... ... . ... ... ...... 202
Drainage............. ... . .. .. . ..., 71
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Venting ... L 815.1
OPENINGS
Through wallsorroofs .............. 305.5, 305.7
OVERFLOW .. ... ... ... ... ... ........... 407.2
P
PARKING GARAGE . .......... ... .. 403.3, 10021
PARTITIONS . .. .. ... .. ... .. ........ 405.3.5
PERMIT
Applicationfor. . ...... ... ... ... .. ... . .. 106.3
Conditionsof. ........... ... ... ...... 106.5
Fees ... .. .. 106.6
Suspensionof... ... .. 106.5.5
PENETRATIONS. .. ... ..... .. ............. 315
PIPING
Construction documents. . . ............ .. 105.4.4
Drainage, horizontal slope .. ... ... ... Table 704.1
Drainage piping instaliation. . .. ..... .. ....... 704
Drainage piping offset, size. . ......... ... ... 711
Joimts. ..o 605, 705
PIPING PROTECTION
Backfilling . . ....... ... .. ... .. ... .. . . 306.3
Breakage.............. ... ... ... .. .. ... 305.2
Corrosion .. .......... ... ... .. . . 3051
Footings ....... ... .. .. ... ... ......... 305.5
Freezing .. ... ... .. . . 305.6
Penetration . . ........._ . ... ... ... ... 305.5
Tunneling .......... ... .. . 306.4
PLUMBING FACILITIES . .................... 403
PLUMBING FIXTURES
Accessible. . ... ... 404
Automatic clothes washers. . . ... ... .. ... .. 406
Bidet .. ...... . ... ... 408
Clearances . ............. . ............. 405.3
Definition. . . .......... . ... .. .. ... ..., 202
Dishwashingmachine. ......... .. .. .. ... .. 409
Drainage fixture unit values . .. .. ... .. Table 709.1
Drinking fountain. . . ... ..... ... ... ...... 410
Emergency showers. ...... . ........ .. .. .. . 411
Eyewashstations .......... ... ... ....... .. 411
Floorsinks. . .......... .. ................ 427
Flocrandtrenchdrains. .................. .. 412
Foodwastegrinders.......... . .. ... ..... 413
Future fixtures. . ... ... ... . ... ... ... 704.4
Garbage canwasher. . ........... ... ....... 414
Garbage disposal ............ ... ... . .... 413
Hospital. .. ........... ... . ... ... ....... 422
installation. . ... ... ... . 405
Joints atwallorfloor. .. ....... .. ... ... ... 408.5
Kitchensink. ......... ... ... ... ... ... ... 418
Laundrytray .. ... 415
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Lavatones ... .o e 416
Minimum faciliies .................. Table 403.1
Materials - . .. o e 402 .1
Ornamentalpools . ... .. ... oot 423.1
Quality . .. .o 4021
Separate facilites ............... 403.2
SetiNg . oo e 405.3
S OWETS . o s e e e 417
GINKS . . e 418
Slopsinks . ... 418
UNNAIS . oot o e ot e e e e e e e e 419
Waterclosets. . ... ... .. 420
Water COOIBIS. . . e 410
Water supply protection. . .......... ... .. .. 608
PLUMBING INSPECTOR (See CODE OFFICIAL)
PNEUMATIC EJECTORS. . .. .............. .. 712
POLYETHYLENE PIPE OR TUBING
Cross-linked. . ... ....... Table 6805.3, Table 605.4
PE-AL-PE ... ......... Table 605.3, Table 605.4
PEX-AL-PEX ........... Tabie 605.3, Table 605.4
Raised Temperature (RT) .. ...... ... Table 605.3,
Table 605.4
POLYPROPYLENE PIPE OR TUBING
Where permitted .. ... ... Table 605.3, Table 605.4
POTABLE WATER, PROTECTIONOF . ........ 608
PRESSURE OF WATER DISTRIBUTION . . . ... 604.6
PROHIBITED
Jointsand connection . .......... . ... 605.9, 707
TRAPS - v e 1002.3
PROTECTION OF POTABLE WATER . .. . ...... 608
PUMPINGEQUIPMENT. . ........... ... ..... 712
PVCPWPE . .............. Table 605.3, Tabie 605.4,

Table 702.1, Table 702.2, Table 702.3

Q
QUALITY OF WATER
Ganeral .. ..o s 608.1
R
RAINWATER DRAINAGE. .. . ........... Chapter 11
REDUCED PRESSURE PRINCIPLE
BACKFLOW PREVENTER
Definition ... . 202
Periodicinspections. . .. ... ... . 31210
Standard ... ... ... .. e Table 608.1
Where required . .. ... 608.15.2, 608.16.1, 608.16.2,
608.16.4, 608.16.4.1, 608.16.5, 608.16.6
RELIEF VALVES. . . ............ 504.4, 504.5, 504.6
Definition . ... ..o e 202

154

RELIEFVENT.................. 906.2,908,914.4
Definifion . ... oo 202
ROOFDRAINS . . ............. .. .... 1102.6, 1105
Definition . . ... .. 202
ROUGH-ININSPECTION . . ................. 107.2
S
SANITARY SEWER (See BUILDING SEWER)
SANITARYTEES .......... .. ..ot 706.3
SCREWED JOINTS {See JOINTS AND CONNEC-
TIONS)
SEPARATE FACILITIES . ... ............. ... 403.2
SERVICESINKS. .. .............. Table 403.1, 418
SEWER (See BUILDING SEWER)
SHEETCOPPER .. ............. .. o ionn-. 402.3
SHEETLEAD . ... . ....... . ... ... 402.4
SHOWERLINER. . .. ............... 312.9,417.5.2
SHOWERS ............. .. ...... Table 403.1, 417
SILLCOCK.............. ..ot 424, 608.15.4.2
SINGLE STACK VENT SYSTEM .. ............ N7
SINKS . ... 418
SIPHONIC ROOF DRAINAGE SYSTEMS .. . . .. 1107
SIZING
Drainagesystem . .......... . ... .. .. aan 710
Fixture drain., . ... ..o 709
Fixture watersupply. . .. .. ... .o i 604.5
Ventsystem . ............... s 92086
Water distribution system. ... ......... ... 604
Walersemvice . .. ... .o 603.1
SLAUGHTERHOUSES .. .................. 1003.8
SLEEVES ... .. ... e 305.4
SLIP JOINTS (See JOINTS AND CONNECTIONS)
SOLDERINGBUSHINGS ... . .............. 705.19
SOLVENT CEMENTING
(See JOINTS AND CONNECTIONS)
SPECIAL PLUMBING FIXTURES .. ........... 423
SPECIALWASTES. . . .. ... ... .. ot 803

STAINLESS STEEL PIPE. .. Table 605.3, Tabie 605.4
STANDARDS

Material ........... . Chapter 14
STANDPIPEDRAIN .. .. .. ... ... . ... 802.4
STEEL PIPE (See also MATERIAL)

Where permitted. . .. ... .. Table 805.4, Table 702.1,

Table 702.2, Table 702.3,
Table 1102.4, Table 1102.5

STERILIZERPIPE ... ......... ... ... .... 422.9

STORM DRAINS
Buildingsize............ ... . s 1106.1
Building subdrains . ........ ... .. o 11121
Building subsoildrains . . ................. 11111
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Conductors and connections .. .. ........... 1104
Definition. . ... ... .. . 202
General. ... ........ . ... . ... .. 1101
Prohibited drainage . .................... 1101.3
Roofdrains....................... 1102.8, 1105
Secendary roof drains .. .. .. ... oL 1107
Sizing of cenductors, leaders and storm drains . 1106
Sizingofroofgutters. . ......... ... ... ... 1108.6
Sizing of vertical conductors and leaders. . . .. 1106.2
Traps ... 1103
Values for continuousflow . ... ............. 1109
Whererequired. . .. ........ ... .. . .. 1101.2
STRAPS (See HANGERS AND SUPPORTS)
STRUCTURAL SAFETY........... 307, Appendix F
SUBDRAINBUILDING ... ................. 11121
SUBSOILDRAINPIPE .. . ................. 1111.14
SUMPVENT .......... .. ... ... . ... 8906.5.1
SUMP PUMP DISCHARGEPIPE . .. ... ... .. 712.3.3
SUMPS .. .. . e 1113

SUFPPQORTS (See also PIPING PROTECTION) . . . 308
SWINMMING POOL

Definition. . . ........ .. ... ... o i 202
SWIMMING POOL DRAINAGE. . ... ........ 802.1.4
T

TEMPERATURE AND PRESSURE RELIEF
VALVE ... .. .. .. 504
TEMPERATURE OF WASTE WATER ......... 803.1
TEMPERED WATER. . .. .. ... ... ........ 607.1.1
TESY
Drainage and ventairtest .. ..... .......... 312.3
Drainage and ventfinaltest ................ 312.4
Drainage and ventwatertest .. .. ........... 2.2
Forcedsewertest. . ... ......... ... ....... 312.7
Gravity sewertest. . ........ ... ... ... 3126
Percolationtest. .. ... ... .. ... ... .. .. .. 1303.7
Requiredtests . ......... ... ... . ... ..... 3121
Showerliner............. .. ... ..., 312.19
TestQauges .. ... oo 312141
Test of backilow prevention devices. . .. ... .. 312.10
Testofconductors ..., .. ... ..., 3128
THERMAL EXPANSION CONTROL. .. ........ 607.3
THREADED JOINTS
(See JOINTS AND CONNECTIONS)
TOILET FACILITIES FOR WORKERS . .... . .... 311
TOILET ROOM DOOR LOCKING. .. ..... ... 403.3.6
TOILETS {See WATER CLOSETS)
TRAPPRIMER .......................... 1002.4
TRAPS
Acid-resisting .. .. ... ... .. ... .. L L 1002.9
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Building........... oo 1002.6
Design. ... o 1002.2
Prohibitedtypes ........... .. ... . ... 1002.3
Seal...... .. .. 1002.4
Separate foreachfixture. .. .. .. ...... ... 10021
Size....... ... Table 709.1, Table 708.2
TRENCHDRAINS .. .. ... ... ... . ... ... 412
TRENCHING, EXCAVATICN AND BACKFILL . . .. 306
TUNNELING ... ... ... ... .. ........... 306.4
U
UNDERGROUND DRAINAGE AND VENT PIPE 702.2
URINALPARTITICNS. . .. ................ 405.3.5
URINALS . . ... e 419
v
VACUUM BREAKERS. .. ... .. Table 608.1, 608.13.5,
608.13.6, 608.13.8, 608.15.4
VALVES
Alradmittance. . . ... ... ... oL 202, 918
Backwater. ... ... .. ... .. ... 715
Definition. ... ... . ... 202
Pressure reducing. . ... 604.8
Relief. . .. .. 202, 504.4
Stopandwaste............. ... ... ..., 608.7
Temperature-actuated flow reduction valves .. 424.6
Transfervalves . . ... ... ... ... .. ... 4248
VENT
Individual. . . ....... ... .. .. 910
SiZiNG ... 206
VENTRELIEFSIZE. . ... ........ ... .......... 908
VENT STACK
Definition. . .. ... ... ... L. 202, 904.2
VENTS AND VENTING
Branchwvents. . ........... .. ... ... .. ... 906.4
Circuit . ..o 914
Combinatienwaste . . ........... ... ... ..... 915
COMMON . .o e e o911
Definition. .. ... ... .. . 202
Distance fromtrap. . ... .......... ... Table 809.1
Engineeredsystems . ........ ... . ... ... .. 919
Island fixture . .. ... .. .. .. .. 916
Requiredvent. ... ... ... ................. 904 .1
Singlestack. . ......... .. 917
Ventstack........ ... ... ... . .. ... .... o042
Ventterminal. .. ... ... ... .. .. .o L. 903
Wastestack ...... ... . . i 913
Wetvent. ... ... ... .. ... ... ... .. .. 912
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WALL-HUNG WATER CLOSETS ............. 420
WASHING MACHINES . ... .................. 406
WASTE

Indirect. ... ... L 802

Special . ......... ... . 803
WASTESTACK .............. . ... ......... 913
WASTE WATER TEMPERATURE ... .... ... .. 803.1
WATER

Cooler ... ... . . . 410

Crossconnection. ........ ... ... ...... 608.6

Distribution system design. .. ... ........... 604

Distribution piping material .. ...... ... Tabie 605.4

Excessivepressure . .......... ... . ....., 604.8

Hammer.. ... .. 604.9

Pressurebooster. .. ..................... 606.5

Service. . ... ... 603

Service piping material ... ......... .. Table 605.3
WATERCLOSETS . .. ... ... .. ... ... ....... 420
WATER CLOSET COMPARTMENTS . ... ... 405.3.4
WATER CLOSET PERSONAL.

HYGIENEDEVICE ...................... 424.9
WATER CONSERVATION

Fixtures ... .. 604.4

Flowrates . ....................... Table 604.4
WATERHEATERPAN .. ................... 504.7
WATERHEATERS . ... ................. Chapter 5
WETVENT ... .. . ... . . ... ... ... 912
WIPEDJOINTS . ... . . .. .. ... ....... 705.13.2
WORKERS TOILET FACILITES. .. ..., ....... 311
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FIRST PRINTING (Updated May 13, 2011)

CHAPTER 2

Add “[A]” preceding the APPROVED definition

REDUCED PRESSURE PRINCIPLE BACKFLOW PREVENTER PREVENTION ASSEMBLY




2012 International Plumbing Code Errata

(Portions of text and tables not shown are unaffected by the errata)

1st PRINTING (Posted: August 19, 2011)

CHAPTER 3
GENERAL REGULATIONS

308.5 Interval of support....
Exception:...Section 1054 316.1.
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(Portions of text and tables not shown are unaffected by the errata)

1% and 2" PRINTING (Posted: September 14, 2012)

CHAPTER 4
FIXTURES, FAUCETS AND FIXTURE FITTINGS

403.5 Drinking fountain location. Drinking fountains....500 feet (152 400 mm) of the...
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(Portions of text and tables not shown are unaffected by the errata)

1t and 2" PRINTING (Posted: September 13, 2012)

CHAPTER 4
FIXTURES, FAUCETS AND FIXTURE FITTINGS

410.1 Approval. Drinking fountains shall conform to ASME A112.19.1/CSA B45.2 or ASME A112.19.2/CSA B45.1 and
water coolers shall conform to ARt AHRI 1010.
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(Portions of text and tables not shown are unaffected by the errata)

1°'and 2" PRINTING (Posted: 06-06-2012)

CHAPTER 4
FIXTURES, FAUCETS AND FIXTURE FITTINGS

Table 403.1
TABLE 403.1
MINIMUM NUMBER OF REQUIRED PLUMBING FIXTURES
(See Sections 403.2 1.1 and 403.3 2)

Correction is applicable to title shown on multiple pages.
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2" PRINTING (07-11-12)

CHAPTER 6
WATER SUPPLY AND DISTRIBUTION

[E]607.2.1 Hot water system controls. Automatic circulating hot water system pumps or heat trace shall be arranged to
be conveniently turned off automatically or manually when there islimited hot water system demand is not in operation.

Read hall i . Is.
[E] 607.5 Pipe Insulation. Fer-automatic-circulating-Hot water and-heat-traced-systems; piping in automatic temperature

maintenance systems shall be msulated with retess-than_1 mch (25 mm) of insulation having a conductivity not
exceeding 0.27 Btu perinch/h e ft o°F (1.53 W per 25 mm/m’ e K). The first 8 feet (2438 mm) of hot water piping ir-ren-

served-by-equipmentwithoutintegral from a hot water source that
does not have heat traps shall be insulated W|th 0.5 inch (12.7 mm) of material having a conductivity not exceeding 0.27
Btu per inch/h e ft* @°F (1.53 W per 25 mm/m” e K).

Note: Language for these sections changes back to 1% printing language.
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(Portions of text and tables not shown are unaffected by the errata)

1%t and 2" PRINTING (07-11-12)

CHAPTER 6
WATER SUPPLY AND DISTRIBUTION

613.1 Temperature-actuated mixing valves. Temperature-actuated mixing valves, which are installed to reduce water
temperatures to defined limits, shall comply with ASSE 1017. Such valves shall be installed at the hot water source.
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(Portions of text and tables not shown are unaffected by the errata)

1% PRINTING (Posted: 01-20-2012)

CHAPTER 6
WATER SUPPLY AND DISTRIBUTION

[E]607.2.1 Hot water system controls. Autematie Circulating hot water system pumps or heat trace shall be arranged to

be-ecenveniently turned off automatically or manually when there is limited hot water system demand is-hretin-operation.
Ready access shall be provided to the operating controls.
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1% PRINTING (Posted: 01-23-2012)

CHAPTER 6
WATER SUPPLY AND DISTRIBUTION

[E] 607.5 Pipe Insulation. For automatic-circulating hot water and heat-traced systems, piping in-automatic-temperature
maintenance-systems shall be msulated with not less than 1 mch (25 mm) of insulation having a conductivity not
exceeding 0.27 Btu per inch/h e ft* #°F (1.53 W per 25 mm/m? e K). The first 8 feet (2438 mm) of het-water piping in non-
hot-water-supply temperature maintenance systems served by equipment without integral from-a-hot-watersource-that
does-nothave heat traps shall be insulated W|th 0.5 inch (12.7 mm) of material having a conductivity not exceeding 0.27
Btu per inch/h e ft* °F (1.53 W per 25 mm/m? e K).

Exception: Heat-traced piping systems shall meet the insulation thickness requirements per the manufacturer’s
installation instructions. Untraced piping within a heat traced system shall be insulated with not less than 1 inch
(25 mm) of insulation having a conductivity not exceeding 0.27 Btu per inch/h e ft° @°F (1.53 W per 25 mm/m- e

K).
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(Portions of text and tables not shown are unaffected by the errata)

1%t and 2" PRINTING (07-11-12)

CHAPTER 9
VENTS

915.3 2.2 Size and length. The size of a combination waste and vent pipe shall be not less than that indicated in Table
915.3 2.2. The horizontal length of a combination waste and vent pipe shall be unlimited.

915.2.2 3 Connection. The combination waste and vent.... Fhe-horizontaHength-of a-combination-waste-and-vent system

915.2.3 4 Vent size.
915.2:4 2.5 Fixture branch or drain.
Table 915.3

TABLE 915.3 2.2
SIZE OF COMBINATION WASTE AND VENT PIPE
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(Portions of text and tables not shown are unaffected by the errata)

15 PRINTING (11-28-2011)

CHAPTER 9
VENTS

915.2.3 Vent size. The vent shall be sized for the total drainage fixture unit load in accordance with Section 916:2 906.2.
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(Portions of text and tables not shown are unaffected by the errata)

1st PRINTING (Posted: August 11, 2011)

CHAPTER 10
TRAPS, INTERCEPTORS AND SEPARATORS

1003.4.2.2 Garages and service stations. ....area to be drained, plus 1 cubic foot (0.028 m3) for each....
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(Portions of text and tables not shown are unaffected by the errata)

1%t and 2" PRINTING (November 12, 2012)

CHAPTER 11
STORM DRAINAGE

1111.2 Control Devices. ....flow as indicated in Section 12092 1110.1.
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(Portions of text and tables not shown are unaffected by the errata)

1°'and 2" PRINTING (October 18, 2012)

CHAPTER 14
REFERENCED STANDARDS
CSA
B64.10—07 Manualforthe Selection and Installation of Backflow Prevention-Devices Preventers

B64.10.1 — 61 07 Manualforthe Selection,-Installation; Maintenance and Field Testing of Backflow
Prevention-Devices-Preventers
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(Portions of text and tables not shown are unaffected by the errata)

1% PRINTING (Posted: 01-05-2012)

CHAPTER 14
REFERENCED STANDARDS

ASME

A112.18.6/CSA B125.6 — 203009
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1% through 4™ PRINTING (Posted: 11-11-13)

APPENDIX E
SIZING OF WATER PIPING SYSTEM

FIGURE E103.3(7)

FRICTION LOSS IN FAIRLY ROUGH PIPE?
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(Portions of text and tables not shown are unaffected by the errata)

1%t and 2" PRINTING (November 12, 2012)

APPENDIX E
SIZING OF WATER PIPING SYSTEM

Table E103.3(1) Line D, Column 1 Tap in main loss (Table EX03A E103.3(4))
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