


2006 Arkansas Plumbing Code

First Printing

ISBN: 978-1-58001-564-6

Publication Date: February 2008

COPYRIGHT®© 2008

by
INTERNATIONAL CODE COUNCIL, INC.

ALL RIGHTSRESERVED. This2006 Arkansas Plumbing Code containssubstantial copyrighted material from the 2006 Inter-
national Plumbing, Second Printing, which are copyrighted works owned by the I nternational Code Council, Inc. Without advance
written permission from the copyright owner, no part of thisbook may be reproduced, distributed or transmitted in any form or by
any means, including, without limitation, electronic, optical or mechanical means (by way of example and not limitation, photo-
copying, or recording by or in an information storageretrieval system). For information on permission to copy material exceeding
fair use, please contact: Publications, 4051 West Flossmoor Road, Country Club Hills, IL 60478. Phone 1-888-1CC-SAFE
(422-7233).

Trademarks:. “International Code Council,” the “International Code Council” logo and the “International Plumbing Code” are
trademarks of the International Code Council, Inc.

PRINTED IN THE U.SA.



FOREWORD

The Arkansas State Plumbing Code has been prepared for the purpose of setting for the minimum uniform standards to be
followed by the Arkansas Plumbing Industry.

The following regulation is duly adopted and promulgated by the Arkansas State Board of Health pursuant to the authority ex-
pressly conferred by the State of Arkansas in Act 200, of 1951, as amended, and Act 96 of 1913, as amended.

Revisions were made in 1953, 1957, 1963, 1970, 1991, 1995, 1999, 2003 and 2006 (2006 Code Revised in 2008 & 2012 for
minor changes).

All questions/comments regarding this publication should be directed to the Arkansas Department of Health, Plumbing & Natural Gas
Section, 4815 W. Markham St., Slot —24, Little Rock, Arkansas 72203-1437.
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CHAPTER 1
ADMINISTRATION

SECTION 101
GENERAL

101.1 Title. Arkansas State Plumbing Code hereinafter
referred to “this code.”

101.2 Scope. Theprovisions of thiscode shall be statewidein
application and shall apply to the erection, installation, alter-
ation, repairs, relocation, replacement, addition to, use or
maintenance of plumbing systems within this jurisdiction.
The installation of natural gas distribution piping and equip-
ment, natural -gas-fired water heaters and water-heating vent-
ing systems, gas-fired room heaters and floor furnaces shall
beregulatedin accordancewith the Arkansas State Gas Code.

101.3Intent. The purposeof thiscodeisto provide minimum
standards to safeguard life or limb, health, property and pub-
licwelfareby regulating and controlling the design, construc-
tion, installation, quality of materials, location, operation and
maintenance or use of plumbing equipment and systems.

101.4 Severability. If any section, subsection, sentence,
clause or phrase of this code is for any reason held to be
unconstitutional, such decision shall not affect the validity of
the remaining portions of this code.

SECTION 102
APPLICABILITY

102.1 General. The provisions of this code shall apply to all
matters affecting or relating to structures, as set forth in Sec-
tion 101. Where, in any specific case, different sectionsof this
code specify different materials, methods of construction or
other requirements, the most restrictive shall govern.

102.2 Existing installations. Plumbing systems lawfully in
existence at the time of the adoption of this code shall be per-
mitted to havetheir use and maintenance continued if the use,
maintenance or repair is in accordance with the original
design and no hazard to life, health or property is created by
such plumbing system.

102.3 Maintenance. All plumbing systems, materials and
appurtenances, both existing and new, and all parts thereof,
shall be maintained in proper operating condition in accor-
dancewiththeoriginal designinasafeand sanitary condition.
All devices or safeguardsrequired by this code shall be main-
tained in compliance with the code edition under which they
wereinstalled.

The owner or the owner’s designated agent shall be responsi-
blefor maintenance of plumbing systems. To determine com-
pliance with this provision, the code official shall have the
authority to require any plumbing system to be reinspected.

[EB] 102.4 Additions, alterations or repairs. Additions,
alterations, renovations or repairs to any plumbing system
shall conform to that required for a new plumbing system
without requiring the existing plumbing system to comply
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with all the requirements of this code. Additions, alterations
or repairs shall not cause an existing system to become
unsafe, insanitary or overloaded.

Minor additions, alterations, renovations and repairs to
existing plumbing systems shall be permitted in the same
manner and arrangement as in the existing system, provided
that such repairs or replacement are not hazardous and are
approved.

[EB] 102.5 Change in occupancy. It shall be unlawful to
make any change in the occupancy of any structure that will
subject the structure to any special provision of this code
without approval of the code official. The code official shall
certify that such structure meetstheintent of the provisionsof
law governing building construction for the proposed new
occupancy and that such change of occupancy does not result
in any hazard to the public health, safety or welfare.

[EB] 102.6 Historic buildings. The provisions of this code
relating to the construction, alteration, repair, enlargement,
restoration, relocation or moving of buildings or structures
shall not be mandatory for existing buildings or structures
identified and classified by the state or local jurisdiction as
historic buildings when such buildings or structures are
judged by the code official to be safeand inthe publicinterest
of health, safety and welfare regarding any proposed con-
struction, alteration, repair, enlargement, restoration, reloca-
tion or moving of buildings.

102.7 Moved buildings. Except as determined by Section
102.2, plumbing systemsthat are apart of buildings or struc-
tures moved into or within the jurisdiction shall comply with
the provisions of this code for new installations.

102.8 Referenced codesand standar ds. The codesand stan-
dards referenced in this code shall be those that are listed in
Chapter 12 and such codes and standards shall be considered
as part of the requirements of this code to the prescribed
extent of each such reference. Where differences occur
between provisions of thiscode and thereferenced standards,
the provisions of this code shall be the minimum require-
ments.

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 specifically covered by
this code shall be determined by the State Administrative
Authority.

SECTION 103
DEPARTMENT OF HEALTH, ARKANSAS STATE
PLUMBING AND NATURAL GAS SECTION

103.1 Liability. Thecodeofficial, officer (plumbing inspector)
or employee charged with the enforcement of this code, while
acting for the jurisdiction, shall not thereby be rendered liable
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personally, andishereby relieved fromall personal liability for
any damage accruing to persons or property as aresult of any
act required or permittedinthedischargeof official duties. Any
suit instituted against any code official, officer (plumbing
inspector) or employee because of an act performed by that
officer or employeeinthelawful discharge of dutiesand under
the provisions of thiscode shall be defended by thelegal repre-
sentative of the jurisdiction until the final termination of the
proceedings. The code official or any subordinate shall not be
liablefor costsinany action, suit or proceeding that isinstituted
in pursuance of the provisions of this code, and any officer of
the department of plumbing inspection, acting in good faith
and without malice, shall be free from liability for acts per-
formed under any of its provisions or by reason of any act or
omission in the performance of official duties in connection
therewith.

103.2 Variances. The Arkansas Committee of Plumbing
Examiners when so appealed to and after a hearing, may vary
the application of any provision of this code to any particular
case when, in its opinion, the enforcement thereof would do
manifest injustice and would be contrary to the intent and pur-
pose of this code or the public interest, and also finds al of the
following:

1. That special conditionsand circumstanceexist which are
peculiar to the building, structure or service system
involved and which are not applicable to others.

2. That the specia conditions and circumstances do not
result from action or inaction of the applicant.

3. That the variance requested will not confer on the appli-
cant any special privilege that is denied by this code to
other buildings, structures or service systems.

4. That the variance granted is the minimum variance that
will make possible the reasonable use of the building,
structure or service system.

5. That thegranting of thevariancewill bein harmony with
thegeneral intent and purpose of thiscode and will not be
detrimental to the public health, safety and general wel-
fare.

SECTION 104
DUTIES AND POWERS OF THE CODE OFFICIAL

104.1 Inspections. The code official certified by the depart-
ment shall makeall requiredinspections, or shall accept reports
of inspection by approved agencies or individuals. All reports
of such inspections shall be in writing and be certified by a
responsible officer of such approved agency or by theresponsi-
ble individual. The code official is authorized to engage such
expert opinion as deemed necessary to report on unusual tech-
nical issuesthat arise, subject to the approval of the appointing
authority. All new plumbing work, and such portions of exist-
ing systems as may be affected by new work or any changes,
shall be subject to inspection to ensure compliance with all
requirements of this code.

104.2 State inspection when required. When any commer-
cial, industrial, institutional or public building (includes hous-
ing projects, shopping centers, hotels, motels or any other

building project for use by the public) is not subject to local
permit and inspection, the responsible master plumber in
charge shall seethat such plumbing installation isinspected by
the state administrative authority, or by adesignated represen-
tative of such authority. The state administrative authority may
waive the inspection fee when deemed advisable.

104.3 Advance notice. It shall be the duty of the master
plumber, or his or her representative, to give at least 24-hour
advance notice to the proper administrative authority when
plumbing work is ready for inspection.

104.4 Responsibility. It shall betheduty of themaster plumber
to make certain that the plumbing work will stand the pre-
scribed test before giving the notification for inspection.

104.5 Retesting. If the proper code enforcement officer finds
that work will not passthetest, the plumber shall berequiredto
make necessary corrections and the work shall then be resub-
mitted for test or inspection.

104.6 I dentification. Thecodeofficial shall carry proper iden-
tification when inspecting structures or premisesin the perfor-
mance of duties under this code.

104.7 Noticesand or der s. Thecode official shall issueall nec-
essary notices or ordersto ensure compliance with this code.

104.7.1 Submission of plans. Prior to entering into a con-
tract to construct or remodel apublic building, school build-
ing, hospital, nursing home, manufacturing processing
plant, shopping center or housing development and all
state-owned buildings, the architect, engineer, designer, or
other legal agent of theowner shall submit to thedepartment
complete plans and specifications. Written approval from
the department must be obtained for all plumbing, building
water supply, water distribution, waste water, natural gas
systems and sewage disposal facilities, before the construc-
tion of the plumbing is started.

104.7.2 Acceptance of plans. Plans and specifications
accepted under provisions of this code shall be adhered to
unless plans, specifications and/or addenda covering any
change are submitted to, and approved in writing by the
department prior to making any proposed changes.

104.8 Construction recor ds. The codeofficial shall keep offi-
cial records of applications received, permits and certificates
issued, fees collected, reports of inspections, and notices and
ordersissued. Such records shall be retained by the officia as
long the local authority deems appropriate.

SECTION 105
APPROVAL

105.1 M odifications. Whenever there are practical difficulties
involved in carrying out the provisions of this code, the state
administrative authority shall have the authority to grant modi-
ficationsfor individual cases, provided the state administrative
authority shall first find that special individual reason makes
the strict letter of this code impractical and the modificationis
in compliance with theintent and purpose of this code and that
such modification does not lessen hedlth, life and fire safety
requirements. The details of action granting modifications
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shall be recorded and entered in the files of the plumbing
inspection department.

105.2 Alternative materials, methods and equipment. The
provisions of this code are not intended to prevent theinstalla-
tion of any material or to prohibit any method of construction
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 state
administrative authority findsthat the proposed designis satis-
factory and complies with the intent of the provisions of this
code, and that the material or method of work offered s, for the
purpose intended, at least the equivalent of that prescribed in
this code in quality, strength, effectiveness, fire resistance,
durability and safety.

105.3 Required testing. Whenever there is insufficient evi-
dence of compliance with the provisions of this code, or evi-
dence that a material or method does not conform to the
requirements of thiscode, or in order to substantiate claimsfor
alternative material sor methods, the code official shall havethe
authority to require tests as evidence of complianceto be made
at no expense to the jurisdiction.

105.3.1 Test methods. Test methods shall be as specifiedin
this code or by other recognized test standards. In the
absence of recognized and accepted test methods, the code
official shall approve the testing procedures.

105.3.2 Testing agency. All tests shall be performed by an
approved agency.

105.3.3 Test reports. Reports of tests shall be retained by
the code official for the period required for retention of pub-
lic records.

SECTION 106
PERMITS

106.1 When required. Any owner, authorized agent or con-
tractor who desires to construct, enlarge, alter, repair, move,
demolish or change the occupancy of abuilding or structure, or
to erect, install, enlarge, alter, repair, remove, convert or
replace any plumbing system, theinstallation of which isregu-
lated by this code, or to cause any such work to be done, shall
first make application to the code official and obtain the
required permit for the work.

106.2 Exempt work. The following work shall be exempt
from the requirement for a permit:

1. Thestopping of leaksin drains, water, soil, waste or vent
pipe provided, however, that if any concealed trap,
drainpipe, water, soil, waste or vent pipe becomes defec-
tive and it becomes necessary to remove and replace the
same with new material, such work shall be considered
as new work and a permit shall be obtained and inspec-
tion made as provided in this code.

2. The clearing of stoppages or the repairing of leaks in
pipes, valves or fixtures, and theremoval and reinstalla-
tion of water closets, provided such repairs do not
involve or require the replacement or rearrangement of
valves, pipes or fixtures.
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Exemption from the permit requirements of this code shall
not be deemed to grant authorization for any work tobedonein
violation of the provisions of this code or any other laws or
ordinances of thisjurisdiction.

106.2.1 Eligibletorequireper mits. Any state, county, city,
town, water district, water association, Ssewer association, or
any water or natural gas utility, shall be eligible for permit-
ting plumbing work.

106.3 Application for permit. Each application for a permit,
with the required fee, shall be filed with the code official on a
form furnished for that purpose and shall contain a general
description of the proposed work and itslocation. The applica-
tion shall be signed by the owner or an authorized agent. The
permit application shall indicate the proposed occupancy of all
parts of the building and of that portion of thesiteor lot, if any,
not covered by the building or structure and shall contain such
other information required by the code official.

106.3.1 Construction documents. Construction docu-
ments, engineering calculations, diagrams and other such
data shall be submitted with each application for a permit.
The code official shall require construction documents,
computations and specifications to be prepared and
designed by aregistered design professional when required
by state law. Construction documents shall be drawn to
scale and shall be of sufficient clarity to indicate the loca-
tion, nature and extent of the work proposed and show in
detail that the work conformsto the provisions of this code.
Construction documentsfor buildings morethantwo stories
in height shall indicate where penetrations will be made for
pipe, fittings and components and shall indicate the materi-
als 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 cu-
lations or other dataif the nature of the work applied for
is such that reviewing of construction documentsis not
necessary to determine compliance with this code.

106.4 By whom application ismade. Application for apermit
shall be made by the person or agent to install all or part of any
plumbing system. The applicant shall meet all qualifications
established by statute, or by rules promulgated by this code, or
by ordinance or by resolution. Thefull name and address of the
applicant shall be stated in the application.

106.5 Permit issuance. The application, construction docu-
ments and other data filed by an applicant for permit shall be
reviewed by the code officidl. If the code official findsthat the
proposed work conforms to the requirements of this code and
all laws and ordinances applicable thereto, and that the fees
specified in Section 106.6 have been paid, a permit shall be
issued to the applicant.

106.5.1 Approved construction documents. When the
code official issues the permit where construction docu-
ments are required, the construction documents shall be
endorsed in writing and stamped “APPROVED.” Such
approved construction documents shall not be changed,
modified or altered without authorization from the code
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officia. All work shall be done in accordance with the
approved construction documents.

Thecodeofficial shall havetheauthority toissue apermit
for the construction of a part of a plumbing system before
the entire construction documents for the whole system
have been submitted or approved, provided adequate infor-
mation and detailed statements have been filed complying
with all pertinent requirements of this code. The holders of
such permit shall proceed at their own risk without assur-
ance that the permit for the entire plumbing system will be
granted.

106.5.2 Validity. The issuance of a permit or approval of
construction documents shall not be construed to be a per-
mit for, or an approval of, any violation of any of the provi-
sions of thiscode or any other ordinance of thejurisdiction.
No permit presuming to give authority to violate or cancel
the provisions of this code shall be valid.

The issuance of a permit based upon construction docu-
mentsand other datashall not prevent the code official from
thereafter requiring the correction of errorsin said construc-
tion documents and other data or from preventing building
operations being carried on thereunder when in violation of
this code or of other ordinances of this jurisdiction.

106.5.3 Expiration. Every permit issued by the code offi-
cia under the provisions of this code shall expire by limita-
tion and become null and void if the work authorized by
such permit is not commenced within 180 days from the
dateof such permit, or if thework authorized by such permit
is suspended or abandoned for a period of 180 days at any
time after thework iscommenced. Before such work can be
recommenced, a new permit shall be first obtained and the
feetherefor shall be one-half the amount required for anew
permit for such work, provided no changes have been made
or will be made in the origina construction documents for
such work, and provided further that such suspension or
abandonment has not exceeded 1 year.

106.5.4 Extensions. Any permittee holding an unexpired
permit shall have the right to apply for an extension of the
timewithin which the permitteewill commence work under
that permit when work cannot be commenced within the
time required by this section for good and satisfactory rea-
sons. Thecodeofficial shall extend thetimefor action by the
permitteefor aperiod not exceeding 180 daysif thereisrea
sonable cause. No permit shall be extended more than once.
The fee for an extension shall be one-half the amount
required for a new permit for such work.

106.5.5 Suspension or revocation of permit. The code
official shall revoke a permit or approval issued under the
provisions of thiscodein case of any fal se statement or mis-
representation of fact in the application or on the construc-
tion documents upon which the permit or approval was
based.

106.5.6 Retention of construction documents. The
plumbing contractor shall keep any construction documents
and records of permits and certificates issued, fees col-
lected, reports of inspections, and notices and ordersissued
and printsused during the construction of the project. If pos-

sible, after thewarranty period, the construction documents
shall then be forward to the owner of the project.

106.6 Fees. A permit shall not be issued until the fees pre-
scribed in Section 106.6.2 have been paid, and an amendment
to apermit shall not be released until the additional fee, if any,
due to an increase of the plumbing systems, has been paid.

106.6.1 Work commencing before permit issuance. Any
person who commences any work on a plumbing system
before obtaining the necessary permits shall be subject to
100 percent of the usua permit fee in addition to the
required permit fees.

106.6.2 Fee schedule. Thefeesfor all plumbing work shall
be determined by the state, county, city, town, water district,
water association, sewer association, or any water or natural
gas utility having jurisdiction.

SECTION 107
INSPECTIONS AND TESTING

107.1 Required inspections and testing. The code official,
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 violationsthat must be corrected. The holder of the permit
shall be responsible for the scheduling of such inspections.

1. Underground inspection shall be made after trenches or
ditches are excavated and bedded, piping installed, and
before any backfill is put in place.

2. Rough-in inspection shall be made after the roof, fram-
ing, fireblocking, firestopping, draftstopping 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 ceiling membranes.

3. Final inspection shall be made after the building is com-
plete, al plumbing fixturesarein placeand properly con-
nected, and the structure is ready for occupancy.

107.1.1 Approved agencies. Test reports submitted to the
code official for consideration shall be developed by
approved agenciesthat have satisfied the requirements asto
qudlifications and reliability.

107.1.2 Evaluation and follow-up inspection services.
Prior tothe approval of aclosed, prefabricated plumbing sys-
tem and the issuance of a plumbing permit, the code officia
shall requirethe submittal of an eval uation report on each pre-
fabricated plumbing system indicating the complete details
of the plumbing system, including adescription of the system
and its components, the basis upon which the plumbing sys-
tem is being evaluated, test results and similar information,
and other data as necessary for the code official to determine
conformance to this code.

107.1.2.1 Evaluation service. The code official shall
designate the evaluation service of an approved agency
asthe evaluation agency, and review such agency’seval-
uation report for adequacy and conformanceto thiscode.
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107.1.2.2 Follow-up inspection. Except where ready
access is provided to all plumbing systems, service
equipment and accessoriesfor completeinspection at the
sitewithout disassembly or dismantling, the codeofficial
shall conduct the frequency of in-plant inspections nec-
essary to ensure conformance to the approved evaluation
report or shall designate an independent, approved
inspection agency to conduct such inspections. The
inspection agency shall furnish the code official with the
follow-up inspection manual and areport of inspections
upon request, and the plumbing system shall have an
identifying label permanently affixed to the system indi-
cating that factory inspections have been performed.

107.1.2.3 Test and inspection recor ds. All required test
and inspection records shall be avail ableto the code offi-
cia at al 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.

107.1.2.4 Signs and Identification. Any person, firm,
company or corporation engaged ininstallation or repair
of aplumbing system asdefined in this code shall promi-
nently in legible manner display on both sides of all ser-
vice and installation vehicles the company name,
company master plumbing or gas fitter supervisor
license number in letters not less than 2 inches high.
Additionally the company name, license number and
phone number shall be displayed at all job sites where
new plumbing work is being performed. Job site signs
shall benot lessthan 8.5 by 11 inchesinsize. Any person
installing plumbing and natural gasshall at al timeshave
availableonjob sitetheir personal plumbing and or natu-
ral gasfitterslicense.

107.2 Testing. Plumbing work and systems shall be tested as
required in Section 312 and in accordance with Sections
107.3.1 through 107.3.3. Tests shall be made by the permit
holder and observed by the code official.

107.2.1 New, altered, extended or repaired systems. New
plumbing systems and parts of existing systems that have
been altered, extended or repaired shall be tested as pre-
scribed herein to discloseleaksand defects, except that test-
ing is not required in the following cases:

1. Inany casethat does not include addition to, replace-
ment, alteration or relocation of any water supply,
drainage or vent piping.

2. In any case where plumbing equipment is set up tem-
porarily for exhibition purposes.

107.3 Equipment, material and labor for tests. All equip-
ment, material and labor required for testing a plumbing sys-
tem or part thereof shall be furnished by the master plumber or
home owner permit holder.

107.3.1 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 for inspection and testing.

107.3.2 Coordination of inspectors. Whenever, in the
enforcement of this code or another code or ordinance, the
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responsibility of more than one code official of thejurisdic-
tion is involved, it shall be the duty of the code officials
involved to coordinate their inspections and administrative
ordersasfully aspractical so that the owners and occupants
of the structure shall not be subjected to visits by numerous
inspectors or multiple or conflicting orders. Whenever an
inspector from any agency or department observes an
apparent or actual violation of some provision of somelaw,
ordinance or code not within the inspector’s authority to
enforce, the inspector shall report the findings to the code
official having jurisdiction.

107.4 Approval. After the prescribed tests and inspections
indicate that the work compliesin all respectswith thiscode, a
notice of approval shall be issued by the code official.

107.5 Temporary connection. Thecodeofficial shall havethe
authority to authorize thetemporary connection of thebuilding
or systemto the utility sourcefor the purpose of testing plumb-
ing systems or for use under atemporary certificate of occu-

pancy.

SECTION 108
VIOLATIONS

108.1 Unlawful acts. It shall be unlawful for any person, firm
or corporation to erect, construct, alter, repair, remove, demol-
ishor utilizeany plumbing system, or cause sameto bedone, in
conflict with or in violation of any of the provisions of this
code.

108.2 Noticeof violation. Thecodeofficial shall serveanotice
of violation or order to the person responsible for the erection,
installation, alteration, extension, repair, removal or demoli-
tion of plumbing work in violation of the provisions of this
code, or inviolation of adetail statement or the approved con-
struction documents thereunder, or in violation of a permit or
certificate issued under the provisions of this code. Such order
shall direct the discontinuance of theillegal action or condition
and the abatement of the violation.

108.3 Prosecution of violation. If thenotice of violationisnot
complied with promptly, the code official may request thelegal
counsel of thejurisdiction to institute the appropriate proceed-
ings at law or in equity to restrain, correct or abate such viola-
tion, or to require the removal or termination of the unlawful
occupancy of the structurein violation of the provisions of this
code or of the order or direction made pursuant thereto.

108.4 Violation penalties. Any person who shall violate apro-
vision of this code or shall fail to comply with any of the
requirements thereof or who shall erect, install, alter or repair
plumbing work inviolation of the approved construction docu-
ments or directive of the code official, or of apermit or certifi-
cateissued under the provisions of this code, shall be guilty of
violating Arkansas Code § 17-38-102 et. seq.

108.5 Stop work orders. Upon notice from the code official,
work onany plumbing system that isbeing done contrary tothe
provisionsof thiscode or in adangerous or unsafe manner shall
immediately cease. Such notice shall beinwriting and shall be
giventothe owner of the property, or to the owner’sagent, or to
the person doing thework. The notice shall statethe conditions
under which work is authorized to resume. Where an emer-
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gency exists, the code officia 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 astop work order, except such asthat person
is directed to perform to remove a violation or unsafe condi-
tion, shall beinviolation of ArkansasCode § 17-38-102 &t. seq.

108.6 Abatement of violation. Theimposition of the penalties
herein prescribed shall not preclude the legal officer of the
jurisdiction from instituting appropriate action to prevent
unlawful construction or to restrain, correct or abate a viola-
tion, or to prevent illegal occupancy of abuilding, structure or
premises, or to stop anillegal act, conduct, business or utiliza-
tion of the plumbing on or about any premises.

108.7 Unsafe plumbing. Any plumbing regulated by thiscode
that is unsafe or that constitutes afire or health hazard, insani-
tary condition or is otherwise dangerous to human life is
hereby declared unsafe. Any use of plumbing regulated by this
code constituting ahazard to safety, health or public welfare by
reason of inadequate maintenance, dilapidation, obsolescence,
fire hazard, disaster, damage or abandonment is hereby
declared an unsafe use. Any such unsafe equipment is hereby
declared to be a public nuisance and shall be abated by repair,
rehabilitation, demolition or removal.

108.7.1 Authority to condemn equipment. Whenever the
code official determines that any plumbing, or portion
thereof, regulated by thiscode hasbecomehazardoustolife,
health or property or has become insanitary, the code offi-
cia shall order in writing that such plumbing either be
removed or restored to a safe or sanitary condition. A time
limit for compliancewith such order shall be specifiedinthe
written notice. No person shall use or maintain defective
plumbing after receiving such notice.

When such plumbing is to be disconnected, written
noticeas prescribed in Section 108.2 shall begiven. In cases
of immediate danger to life or property, such disconnection
shall be made immediately without such notice.

108.7.2 Authority todisconnect serviceutilities. Thecode
official shall have the authority to authorize disconnection
of utility service to the building, structure or system regu-
|ated by the technical codesin case of an emergency, where
necessary, to eliminate an immediate danger to life or prop-
erty. Where possible, the owner and occupant of the build-
ing, structure or service system shall be notified of the
decision to disconnect utility service prior to taking such
action. If not notified prior to disconnecting, the owner or
occupant of the building, structure or service systems shall
be notified in writing, as soon as practical thereafter.

108.7.3 Connection after order to disconnect. No person
shall make connectionsfrom any energy, fuel, power supply
or water distribution system or supply energy, fuel or water
to any equipment regulated by this code that has been dis-
connected or ordered to be disconnected by the code official
or the use of which has been ordered to 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 to the
provisionsof thissection, thecodeofficial shall instituteany

appropriate action to prevent, restrain, correct or abate the
violation.

SECTION 109
MEANS OF APPEAL

109.1 Suspensions or revocation. Suspensions, revocations,
registrations, permitting, certification, apprenticeship and all
appealsto the Arkansas State Board of Health taken from such
actions shall be conducted in accordance with the Arkansas
Administrative Procedure Act.

SECTION 110
CODE BOOK FEES

110.1 Code book fees. The price of this code book shall be as
follows: ($50.00), which includes the binder. All other regula-
tions governing the costs of the Arkansas Plumbing Code are
hereby repealed.
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CHAPTER 2
DEFINITIONS

SECTION 201
GENERAL

201.1 Scope. Unless otherwise expressly stated, the following
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 are not
defined in this code and are defined in the Arkansas Fire Pre-
vention Code, National Electrical Code, Arkansas Sate Gas
Code or the Arkansas Sate Mechanical Code, such termsshall
have the 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. That which
conforms to accepted principles, tests or standards of nation-
ally recognized technical or scientific authorities.

ACCESS (TO). That which enables a fixture, appliance or
equipment to be reached by ready accessor by ameansthat first
requires the removal or movement of a panel, door or similar
obstruction (see “ Ready access”).

ACCESSCOVER. A removableplate, usually secured by bolts
or screws, to permit access to a pipe or pipe fitting for the pur-
poses of inspection, repair or cleaning.

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

ADMINISTRATIVE AUTHORITY. The administrative
authority (code official) board, department or agency estab-
lished and authorized by the state, city of other political subdi-
vision to administer and enforce the provisions of the State
Plumbing Code as adopted or amended. State Administrative
means the State Health Officer or his or her designee. The
Administrative Authority (code official) is hereby authorized
to enforcetheprovisionsof thiscode. The State Administrative
Authority is to render interpretations of this code, which are
consistent with itsintent and purpose.

AIR ADMITTANCE VALVE. One-way valve designed to
allow air to enter the plumbing drainage system when negative
pressures develop in the piping system. The device shall close
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by gravity and seal the vent terminal at zero differentia pres-
sure (no flow conditions) and under positiveinternal pressures.
The purpose of an air admittance valveisto provide a method
of allowing air to enter the plumbing drainage system without
theuse of avent extended to open air and to prevent sewer gases
from escaping into a building.

AIR BREAK (Drainage System). A piping arrangement in
which a drain from a fixture, appliance or device discharges
indirectly into another fixture, receptacle or interceptor at a
point below the flood level rim and above the trap seal.

AIR GAP (Drainage System). The unobstructed vertical dis-
tance through the free atmosphere between the outlet of the
waste pipe and the flood level rim of the receptacleinto which
the waste pipe is discharging.

AIR GAP (Water Distribution System). The unobstructed
vertical distancethrough the free atmosphere between the low-
est opening from any pipe or faucet supplying water to atank,
plumbing fixture or other device and the flood level rim of the
receptacle.

ANCHORS. See*“Supports.”

ANTI-SCALD VALVE. A pressure-balancing valve which
sensesincoming hot water pressures and compensatesfor fluc-
tuationsof incoming hot and cold water temperaturesand pres-
sures to stabilize outlet and cold water temperatures and
pressuresto stabilize outlet temperature; or acombination ther-
mostati ¢/pressure-bal ancing val ve which senses outl et temper-
ature and incoming hot and cold water pressure and
compensates for fluctuations in incoming hot and cold water
temperatures and pressure to stabilize outlet temperature.

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

APPROVED. Approved by the code official or other authority
having jurisdiction.

APPROVED AGENCY. An established and recognized
agency approved by the code official and that is regularly
engaged in conducting testsor furnishing inspection services.

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

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

BACKFL OW. Pressure created by any meansinthewater dis-
tribution system, which by being in excessof the pressureinthe
water supply mains causes a potential backflow condition.
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Backpressure, low head. A pressure less than or equal to
4.33 psi (29.88 kPa) or the pressure exerted by a 10-foot
(3048 mm) column of water.

Backsiphonage. The backflow of potentially contaminated
water into the potable water system as a result of the pres-
surein the potable water system falling below atmospherics
by direct application of steam or boiling water.

BEDPAN WASHER AND STERILIZER. A fixture
designed to wash bedpansandto flush the contentsinto the san-
itary drainage system. Included are fixtures of this type that
provide for disinfecting utensils by scalding with steam or hot
water.

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

BRANCH. Any part of the piping pressure of the plumbing
fixtures, pools, tanksor vats connected to the potable water dis-
tribution piping.

Backwater valve. A device or valveinstalled in the build-
ing drain or sewer pipewhereasewer issubject to backflow,
and which prevents drainage or waste from backing up into
alow level or fixtures and causing a flooding condition.

Drainage. A reversal of flow in the drainage system.

Water supply system. The flow of water or other liquids,
mixtures or substancesinto the distribution pipes of apota-
ble water supply from any source except the intended
source.

BACKFLOW CONNECTION. Any arrangement whereby
backflow is possible.

BACKFLOW PREVENTER. A device or means to prevent
backflow.

BALL COCK. See“Fill Valve”

BASE FLOOD ELEVATION. A reference point, determined
in accordance with the building code, based on the depth or
peak elevation of flooding, including wave height, which hasa
1 percent (100-year flood) or greater chance of occurring in
any given year.

BATHROOM GROUP. A group of fixtures consisting of a
water closet, lavatory, bathtub or shower, including or exclud-
ing abidet, an emergency floor drain or both. Such fixturesare
located together on the same floor level.

BEDPAN STEAMER OR BOILER. A fixture utilized for
scalding bedpansor urinal system except ariser, main or stack.

BRANCH INTERVAL. A vertica measurement of distance,
8 feet (2438 mm) or more in developed length, between the
connections of horizontal branches to a drainage stack. Mea-
surements are taken down the stack from the highest horizontal
branch connection.

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

BUILDING. Any structure occupied or intended for support-
ing or sheltering any occupancy.

BUILDING DRAIN. That part of thelowest piping of adrain-
age system that receives the discharge from soil, waste and
other drainage pipesinside that extends 30 inches (762 mm) in
developed length of pipe beyond the exterior wallsof thebuild-
ing and conveys the drainage to the building sewer.

Combined. A building drain that conveys both sewage and
storm water or other drainage.

Sanitary. A building drain that conveys sawage only.

Storm. A building drain that conveys storm water or other
drainage, but not sewage.

BUILDING SEWER. That part of the drainage system that
extendsfrom the end of the building drain and conveysthedis-
charge to apublic sewer, private sewer, individual sewagedis-
posal system or other point of disposal.

Sanitary. A building sewer that conveys sewage only.

Storm. A building sewer that conveys storm water or other
drainage, but not sewage.

BUILDING SUBDRAIN. That portion of a drainage system
that does not drain by gravity into the building sewer.

BUILDING TRAP. A device, fitting or assembly of fittings
installed in the building drain to prevent circulation of air
between the drainage system of the building and the building
sewer.

CIRCUIT VENT. A vent that connects to a horizontal drain-
age branch and vents two traps to amaximum of eight traps or
trapped fixtures connected into a battery.

CISTERN. A small covered tank for storing water for ahome
or farm. Generally, thistank stores rainwater to be utilized 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 aremovable plug or cap.

CODE. Theseregulations, subsequent amendmentsthereto, or
any emergency rule or regulation that the administrative
authority having jurisdiction has lawfully adopted.

CODE OFFICIAL. Theofficer (plumbing inspector) or other
designated authority charged with the administration and
enforcement of the code, or aduly authorized representative.

COMBINATION FIXTURE. A fixture combining one sink
and laundry tray or atwo- 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 horizon-
tal wet venting of one or more sinksor floor drainsby means of
acommon waste and vent pipe adequately sized to providefree
movement of air above the flow line of the drain.

COMBINED BUILDING DRAIN. See “Building drain,
combined.”

COMBINED BUILDING SEWER. See “Building sewer,
combined.”
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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 fixturewhichisnot readily visibleand isnot scoured
or cleansed with each fixture operation.

CONDUCTOR. A pipeinsidethe building that conveys storm
water from the roof to a storm or combined building drain.

CONSTRUCTION DOCUMENTS. All of the written,
graphic and pictoria documents prepared or assembled 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 appro-
priate scale.

CONTAMINATION. An impairment of the quality of the
potable water that creates an actual hazard to the public health
through poisoning or through the spread of disease by sewage,
industria fluids or waste.

CRITICAL LEVEL (C-L). An elevation (height) reference
point that determines the minimum height at which abackflow
preventer or vacuum breaker is installed above the flood level
rim of thefixture or receptor served by the device. Thecritical
level isthe elevation level below which thereis a potential for
backflow to occur. If the critical level marking is not indicated
onthedevice, the bottom of the device shall constitutethecriti-
cal level.

CROSSCONNECTION. Any physical connection or arrange-
ment between two otherwise separate piping systems, one of
which contains potable water and the other either water of
unknown or questionable safety or steam, gas or chemicd,
whereby there exists the possibility for flow from one systemto
the ather, with the direction of flow depending on the pressure
differential between the two systems (see “Backflow™).

DEAD END. A branch leading from asoil, waste or vent pipe;
abuilding drain; or abuilding sewer, and terminating at adevel-
oped length of 2 feet (610 mm) or more by meansof aplug, cap
or other closed fitting.

DEPARTMENT. Means the Arkansas Plumbing and Natural
Gas Section.

DEPTH OF WATER SEAL. The depth of water that would
have to be removed from a full trap before air could pass
through the trap.

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. Thelength of apipeline measured
along the centerline of the pipe and fittings.

DISCHARGE PIPE. A pipethat conveysthedischargesfrom
plumbing fixtures or appliances.

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

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

DRAINAGE FIXTURE UNIT

Drainage (dfu). A measure of the probable discharge into
the drainage system by various types of plumbing fixtures.
The drainage fixture-unit value for a particular fixture
depends on its volume rate of drainage discharge, on the
timeduration of asingledrainage operation and on the aver-
age time between successive operations.

DRAINAGE SYSTEM. Piping within a public or private
premise that conveys sewage, rainwater or other liquid wastes
to apoint 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.

Building gravity. A drainage system that drains by gravity
into the building sewer.

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

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

EFFECTIVE OPENING. Theminimum cross-sectiona area
at the point of water supply discharge, measured or expressed
intermsof thediameter of acircleor, if theopeningisnot circu-
lar, the diameter of acircle of equivalent cross-sectional area.
For faucets and similar fittings, the effective opening shall be
measured at thesmallest orificein thefitting body or in the sup-
ply 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 spills, fixture
overflows and leakage.

ENVIRONMENTAL HEALTH ADMINISTRATIVE
AUTHORITY. The Administrator of the Environmental
Health Branch of the Arkansas Department of Health and
Human Services-Division of health, or his or her designee.

ESSENTIALLY NONTOXIC TRANSFER FLUIDS. Flu-
ids having a Gosselin rating of 1, including propylene glycoal;
mineral oil; polydimethylsiloxane; hydrochlorofluoro- car-
bon, chlorofluorocarbon and carbon refrigerants; and
FDA-approved boiler water additives for steam boilers.

ESSENTIALLY TOXIC TRANSFER FLUIDS. Soil, waste
or gray water and fluids having a Gosselin rating of 2 or more
including ethylene glycol, hydrocarbon oils, anmonia refrig-
erants and hydrazine.

EXISTING INSTALLATIONS. Any plumbing system regu-
lated by thiscodethat waslegally installed prior to the effective
date of this code, or for which a permit to install has been
issued.

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

FILL VALVE. A water supply valve, opened or closed by me-
ans of afloat or similar device, utilized to supply water to a
tank. An antisiphon fill valve contains an antisiphon devicein
the form of an approved air gap or vacuum breaker that is an
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integral part of the fill valve unit and that is positioned on the
discharge side of the water supply control valve.

FIXTURE. See“Plumbing fixture”

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

FIXTURE DRAIN. The drain from the trap of afixtureto a
junction with any other drain pipe.

FIXTURE FITTING

Supply fitting. A fitting that controls the volume and/or
directional flow of water and iseither attached to or accessi-
ble from afixture, or is used with an open or atmospheric
discharge.

Waste fitting. A combination of components that conveys
the sanitary waste from the outlet of afixtureto the connec-
tion to the sanitary drainage system.

FIXTURE SUPPLY. The water supply pipe connecting afix-
ture to a branch water supply pipe or directly to a main water

supply pipe.

FLOOD LEVEL RIM. Theedgeof thereceptaclefromwhich
water overflows.

FLOOD HAZARD AREA. The greater of the following two
areas.

1. The areawithin aflood plain subject to a 1-percent or
greater chance of flooding in any given year.

2. Theareadesignated as aflood hazard area on acommu-
nity’s flood hazard map or as otherwise legally desig-
nated.

FLOW CONTROL (Vented). A device installed upstream
from the interceptor having an orifice that controls the rate of
flow through the interceptor and an air intake (vent) down-
stream from the orificethat allowsair to be drawn into the flow
stream.

FLOW PRESSURE. The pressure in the water supply pipe
near thefaucet or water outlet whilethefaucet or water outletis
wide open and flowing.

FLUSH TANK. A tank designed with afill valve and flush
valveto flush the contents of the bow! or usable portion of the
fixture.

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

FLUSHOMETER VALVE. A valve attached to a pressurized
water supply pipe and so designed that when activated it opens
thelinefor direct flow into the fixture at arate and quantity to
operate the fixture properly, and then gradually closesto reseal
fixture traps and avoid water hammer.

GREASE INTERCEPTOR. A plumbing appurtenance that
isinstalled in a sanitary drainage system to intercept oily and
greasy wastes from a wastewater discharge. Such device has
the ability to intercept free-floating fats and oils.

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

GREASE REMOVAL DEVICE, AUTOMATIC (GRD). A
plumbing appurtenancethat isinstalled inthe sanitary drainage
system to intercept free-floating fats, oils and grease from
wastewater discharge. Such a device operates on a time- or
event-controlled basis and has the ability to remove free-float-
ing fats, oils and grease automatically without intervention
from the user except for maintenance.

GREASE TRAP. A passiveinterceptor whose rated flow is50
gpm (189 L/m) or less.

GRIDDED WATER DISTRIBUTION SYSTEM. A water
distribution systemwhere every water distribution pipeisinter-
connected so as to provide two or more paths to each fixture
supply pipe.

HANGERS. See “ Supports”

HEALTH AND SAFETY. Wherever compliance with all the
provisionsof thiscodefailsto eliminateor aleviate anuisance,
which may involve health and safety hazards, the owner, or his
agent, shall install such additional plumbing, drainage equip-
ment, natural gas or natural gas equipment as may be found
necessary by the State Administrative Authority.

HOUSING DEVELOPMENT. A housing development is
any building or buildings having five or moreresidential living
units whether under a single roof or separate building and
sharing common property boundaries.

HORIZONTAL BRANCH DRAIN. A drainage branch pipe
extending laterally from a soil or waste stack or building drain,
with or without vertical sections or branches, that receivesthe
dischargefrom two or morefixturedrainsor branchesand con-
ducts the discharge to the soil or waste stack or to the building
drain.

HORIZONTAL PIPE. Any pipeor fitting that makesan angle
of less than 45 degrees (0.79 rad) with the horizontal.

HOT WATER. Water at atemperature greater than or equal to
110°F (43°C).

HOUSE TRAP. See “Building trap.”

INDIRECT WASTE PIPE. A waste pipe that does not con-
nect directly with the drainage system, but that dischargesinto
the drainage system through an air break or air gap into atrap,
fixture, receptor or interceptor.

INDIVIDUAL SEWAGE DISPOSAL SYSTEM. A system
for disposal of domestic sewage by means of aseptictank,cess-
pool or mechanical treatment, designed for utilization apart
fromapublic sewer to serveasingleestablishment or building.

INDIVIDUAL VENT. A pipeinstalled to vent afixture trap
and 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 public water
supply.

INTERCEPTOR. A devicedesigned and installed to separate

and retain for removal, by automatic or manual means, delete-
rious, hazardous or undesirable matter from normal wastes,
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while permitting normal sewage or wastesto dischargeinto the
drainage system by gravity.

JOINT

Expansion. A loop, return 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 temperature, asin power plants, steam roomsand
similar occupancies.

Flexible. Any joint between two pipesthat permitsone pipe
to be deflected or moved without movement or deflection of
the other pipe.

M echanical. See “Mechanical joint.”

Slip. A type of joint made by means of awasher or aspecial
type of packing compound in which one pipeissippedinto
the end of an adjacent pipe.

LEAD-FREE PIPE AND FITTINGS. Containing not more
than 8.0-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 drains to an approved means of dis-
posal.

LOCAL VENT STACK. A vertical pipetowhich connections
aremadefrom thefixture side of trapsand through which vapor
or foul airisremoved from thefixtureor deviceutilized on bed-
pan washers.

MACERATING TOILET SYSTEMS. Anassembly consist-
ing of awater closet and sump with a macerating pump that is
designed to coallect, grind and pump wastes from the water
closet and up to two other fixtures connected to the sump.

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

MANIFOLD. See “Plumbing appurtenance.”

MECHANICAL JOINT. A connection 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
thepiecesbeingjoined. In someapplications, thejoint ispart of
acoupling, fitting or adapter.

MEDICAL GAS SYSTEM. The complete system to convey
medical gasesfor direct patient applicationfrom central supply
systems (bulk tanks, manifolds and medical air compressors),
with pressure and operating controls, alarm warning systems,
related components and piping networks extending to station
outlet valves at patient use points.

MEDICAL VACUUM SYSTEMS. A system consisting of
central -vacuum-producing equipment with pressure and oper-
ating controls, shutoff valves, alarm-warning systems, gauges
and anetwork of piping extending to and terminating with suit-
able station inlets at locations where patient suction may be
required.

MINOR REPAIRS. Minor repairs are defined to consist of
fixing leaks and the clearing of stoppages in soil, waste, and
supply lines; and restore defective valves, faucets and similar
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appliances to an efficient operating condition by any method
other than connecting or disconnecting from the water source
of existing water/sewer/or natural gas system provided such
repairsdo notinvolve or requirethereplacement of new valves,
pipes and fixtures. Such work shall be considered new work
and shall require plumbing licenses and inspections other than
the reinstallation of existing water closets.

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 to health; whatever structure or premisesisnot suf-
ficiently ventilated, sewered, drained, cleaned or lighted, with
respect to itsintended occupancy; and whatever renderstheair,
or human food, drink or water supply unwholesome.

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

OFFSET. A combination of approved bends that makes two
changesin direction bringing one section of the pipeout of line
but into aline parallel with the other section.

OPEN AIR. Outside the structure.

PLUMBING. The practice, materials and fixtures utilized in
the installation, maintenance, extension and ateration of all
piping, fixtures, plumbing appliances and plumbing appurte-
nances, within or adjacent to any structure, in connection with
sanitary drainage or storm drainagefacilities; venting systems;
and public or private water supply systems.

PLUMBING APPLIANCE. Any one of a specia class of
plumbing fixtures intended to perform a specia function.
Included arefixtureshaving the operation or control dependent
on one or more energized components, such as motors, con-
trols, heating elements, or pressure- or temperature-sensing
elements.

Such fixtures are manually adjusted or controlled by the
owner or operator, or are operated automatical ly through oneor
more of the following actions. a time cycle, a temperature
range, a pressure range, a measured volume or weight.

PLUMBING APPURTENANCE. A manufactured device,
prefabricated assembly or an on-the-job assembly of component
partsthat is an adjunct to the basic piping system and plumbing
fixtures. An appurtenance demands no additional water supply
and doesnot add any dischargeload to afixtureor tothedrainage
system.

PLUMBING FIXTURE. A receptacle or devicethat iseither
permanently or temporarily connected to thewater distribution
system of the premises and demands a supply of water there-
from; discharges wastewater, liquid-borne waste materials or
sewage either directly or indirectly to the drainage system of
the premises; or requires both awater supply connection and a
discharge to the drainage system of the premises.

PLUMBING INSPECTOR. Refer to Appendix H of this
code.

PLUMBING SY STEM. Includesthewater supply and distri-
bution pipes; plumbing fixtures and traps; water-treating or
water-using equipment; soil, waste and vent pipes; and sanitary
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and storm sewers and building drains; natural gas piping and
venting of natural gasequipment; in addition to their respective
connections, devices and appurtenances within a structure or
premises.

POLLUTION. An impairment of the quality of the potable
water to a degree that does not create a hazard to the public
health but that does adversely and unreasonably affect the aes-
thetic qualities of such potable water for domestic use.

POTABLE WATER. Water free from impurities present in
amounts sufficient to cause disease or harmful physiological
effectsand conforming to the bacteriol ogical and chemical qu-
ality requirements of the Public Health Service Drinking Water
Standards or the regul ations of the public health authority hav-
ing jurisdiction.

PRIVATE. Intheclassification of plumbing fixtures, “ private”
appliestofixturesin residences and apartments, and to fixtures
in nonpublic toilet rooms of hotels and motels and similar
installations in buildings where the plumbing fixtures are
intended for utilization by afamily or an individual.

PUBLIC OR PUBLICUTILIZATION. Intheclassification
of plumbing fixtures, “public” appliestofixturesin general toi-
let rooms of schools, gymnasiums, hotels, airports, bus and
raillroad stations, public buildings, bars, public comfort sta-
tions, office buildings, stadiums, stores, restaurants and other
installations where a number of fixtures are installed so that
their utilization is similarly unrestricted.

PUBLIC WATER MAIN. A water supply pipefor public uti-
lization controlled by public authority.

QUICK-CLOSING VALVE. A valve or faucet that closes
automatically when rel eased manually or that iscontrolled by a
mechanical means for fast-action closing.

READY ACCESS. That which enables afixture, appliance or
equipment to bedirectly reached without requiring theremoval
or movement of any panel, door or similar obstruction and
without the use of aportableladder, step stool or similar device.

REDUCED PRESSURE PRINCIPLE BACKFLOW
PREVENTER. A backflow prevention device consisting of
two independently acting check valves, internally force-loaded
toanormally closed position and separated by an intermediate
chamber (or zone) in which thereis an automatic relief means
of venting to the atmosphere, internally loaded to a normally
open position between two tightly closing shutoff valves and
withameansfor testing for tightness of the checksand opening
of therelief means.

REGISTERED DESIGN PROFESSIONAL. An individual
who isregistered or licensed to practice professional architec-
ture or engineering as defined by the statutory requirements of
the professional registration laws of the state or jurisdiction in
which the project isto be constructed.

RELIEF VALVE

Pressure relief valve. A pressure-actuated valve held
closed by a spring or other means and designed to relieve
pressure automatically at the pressure at which such valveis
Set.
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Temperatureand pressureréief (T& P) valve. A combi-
nation relief valve designed to function as both atempera-
turerelief and a pressure relief valve.

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

RELIEF VENT. A vent whose primary function isto provide
circulation of air between drainage and vent systems.

RIM. An unobstructed open edge of afixture.
RISER. See“Water pipe, riser.”

ROOF DRAIN. A drain installed to receive water collecting
onthesurfaceof aroof andto discharge such water into aleader
or a conductor.

ROUGH-IN. Parts of the plumbing system that are installed
prior to the instalation of fixtures. This includes drainage,
water supply, vent piping and the necessary fixture supports
and any fixtures that are built into the structure.

SELF-CLOSING FAUCET. A faucet containing avalve that
automatically closes upon deactivation of the opening means.

SEPARATOR. See “Interceptor.”

SEWAGE. Any liquid waste containing animal or vegetable
meatter in suspension or solution, including liquids containing
chemicalsin solution.

SEWAGE EJECTORS. A device for lifting sewage by
entraining the sewage in a high-velocity jet of steam, air or
water.

SEWER
Building sewer. See “Building sewer.”

Public sewer. A common sewer directly controlled by pub-
lic authority.

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

Storm sewer. A sewer that conveys rainwater, surface
water, subsurface water and similar liquid wastes.

SHALL. Theword "shall" isamandatory term.

SL OPE. Thefal (pitch) of aline of pipein referenceto ahori-
zontal plane. In drainage, the slope is expressed as the fall in
unitsvertical per unitshorizontal (percent) for alength of pipe.

SOIL PIPE. A pipethat conveys sewage containing fecal mat-
ter to the building drain or building sewer.

SPILLPROOF VACUUM BREAKER. An assembly
consisting of one check valve force-loaded closed and an
air-inlet vent valve force-loaded open to atmosphere, posi-
tioned downstream of the check valve, and located between
andincluding twotightly closing shutoff valvesand atest cock.

STACK. A general termfor any vertical lineof soil, waste, vent
or inside conductor piping that extends through at least one
story with or without offsets.

STACK VENT. The extension of a soil or waste stack above
the highest horizontal drain connected to the stack.
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STACK VENTING. A method of venting afixture or fixtures
through the soil or waste stack.

STERILIZER

Boiling type. A boiling-type sterilizer is a fixture of a
nonpressure type utilized for boiling instruments, utensils
or other equipment for disinfection. These devices are por-
table or are connected to the plumbing system.

Instrument. A devicefor the sterilization of variousinstru-
ments.

Pressure (autoclave). A pressure vessel fixture designed to
utilize steam under pressure for sterilizing.

Pressureinstrument washer sterilizer. A pressure instru-
ment washer sterilizer is a pressure vessel fixture designed
to both wash and sterilize instruments during the operating
cycle of the fixture.

Utensil. A devicefor the sterilization of utensils as utilized
in health care services.

Water. A water sterilizer isadevicefor sterilizingwater and
storing sterile water.

STERILIZER VENT. A separate pipe or stack, indirectly
connected to the building drainage system at the lower termi-
nal, that receivesthevaporsfrom nonpressure sterilizers, or the
exhaust vapors from pressure sterilizers, and conducts the
vaporsdirectly to the open air. Also called vapor, steam, atmo-
spheric or exhaust vent.

STORM DRAIN. See “Drainage system, storm.”

STRUCTURE. That whichisbuilt or constructed or aportion
thereof.

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.

SUM P PUM P. An automatic water pump powered by an elec-
tricmotor for theremoval of drainage, except raw sewage, from
asump, pit or low point.

SUMP VENT. A vent from pneumatic sewage €j ectors, or sim-
ilar equipment, that terminates separately to the open air.

SUPPORTS. Devices for supporting and securing pipe, fix-
tures and equipment.

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

TEMPERED WATER. Water having a temperature range
between 85°F (29°C) and 110°F (43°C).

THIRD-PARTY CERTIFICATION AGENCY, FOR FAC-
TORY-BUILT STRUCTURES. A manufacturer of modular
or factory-built structures, other than manufactured housing
that is governed by the United States Department of Housing
and Urban Development, located in the State of Arkansas must
contract with anindependent third-party compliance assurance
and/or inspection agency that is listed with the International
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Accreditation Service, for the inspection of modular or fac-
tory-built buildings destined for delivery within the state for
compliance with the Arkansas Fire Protection Code and appli-
cable state and municipal electrical, plumbing and mechanical
codes. If amanufacturer of modular or factory-built buildings
contracts with a third-party inspector to monitor compliance
with the Arkansas Fire Protection Code and applicable state
and municipal electrical, plumbing and mechanical codes
relating to construction of new buildings, no further inspection
by state or local building officialsmay be required for that part
of the structure built in the factory. A copy of the third-party
inspection report shall accompany the building to the construc-
tion site for review. The cost of the independent third-party
inspection shall be borne by the modular building manufac-
turer.

THIRD-PARTY CERTIFIED. Certification obtained by the
manufacturer indicating that the function and performance
characteristics of a product or material have been determined
by testing and ongoing surveillance by an approved third-party
certification agency. Assertion of certificationisin theform of
identification in accordance with the requirements of the
third-party certification agency.

THIRD-PARTY TESTED. Procedure by which an approved

testing laboratory provides documentation that a product,
material or system conforms to specified requirements.

TRAP. A fitting or devicethat providesaliquid seal to prevent
the emission of sewer gases without materially affecting the
flow of sewage or wastewater 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 bearing for the barrel of the sewer pipe between thejoints
at the bottom of the pipe trench.

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

VACUUM BREAKER. A type of backflow preventer
installed on openings subject to normal atmospheric pressure
that prevents backflow by admitting atmospheric pressure
through portsto the discharge side of the device.

VENT PIPE. See “Vent system.”

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

VENT SYSTEM. A pipeor pipesinstalled to provideaflow of
air to or from adrainage system, or to provide acirculation of
air within such system to protect trap seal sfrom 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 away that the fixture does not touch the
floor.

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
absorb the pressure surge (water hammer) that occurs when
water flow is suddenly stopped in awater supply system.

WATER HEATER. Any heating appliance or equipment that
heats potable water and supplies such water to the potable hot
water distribution system. A boiler is a heating system having
the capacity greater than 200,000 Btu per hour (58.6 kW) input
or having temperature higher than 210° F (99° C), or pressure
greater than 150 psig (1034 kPa).

WATER MAIN. A water supply pipe or system of pipes,
installed and maintained by a city, township, county, public
utility company or other public entity, on public property, inthe
street or in an approved dedicated easement of public or com-
munity use.

WATER OUTLET. A discharge opening through which water
is supplied to a fixture, into the atmosphere (except into an
opentank that is part of thewater supply system), to aboiler or
heating system, or to any devicesor equipment requiring water
to operate but which are not part of the plumbing system.

WATER PIPE

Riser. A water supply pipe that extends one full story or
moreto convey water to branchesor to agroup of fixtures.

Water distribution pipe. A pipe within the structure or on
the premisesthat conveyswater from thewater servicepipe,
or from the meter when the meter is at the structure, to the
points of utilization.

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

WATER SUPPLY SYSTEM. The water service pipe, water
distribution pipes, and the necessary connecting pipes, fittings,
control valvesand all appurtenancesin or adjacent to the struc-
ture 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 aholein the ground
with adrilling machine of any typeand installing casing and
screen.

Driven. A well constructed by driving apipein the ground.
Thedrivepipeisusually fitted with awell 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 abathtub fixturethat is equipped and fitted with acircu-
lating piping system designed to accept, circulate and
discharge bathtub water upon each use.

YOKE VENT. A pipe connecting upward from asoil or waste
stack to a vent stack for the purpose of preventing pressure
changesin the stacks.
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CHAPTER 3
GENERAL REGULATIONS

SECTION 301
GENERAL

301.1 Scope. The provisions of this chapter shall govern the
genera regulations regarding the installation of plumbing not
specific to other chapters.

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

301.3 Connections to the sanitary drainage system. All
plumbing fixtures, drains, appurtenances and appliances used
toreceiveor dischargeliquid wastes or sewage shall bedirectly
connected to the sanitary drainage system of the building or
premises, in accordance with the requirements of thiscodeor a
Health-Department-approved disposal system. This section
shall not be construed to prevent the indirect waste systems
required by Chapter 8.

301.4 Connectionstowater supply. All premisesintended for
human habitation, occupancy, or use shall be provided with a
supply of potable water, neither connected with unsafe water
supplies not subject to the hazards of backflow or
backsiphonage. Every plumbing fixture, device or appliance
requiring or using water for its proper operation shall be
directly or indirectly connected to the water supply systemin
accordance with the provisions of this code.

301.5 Pipe, tubeand fitting sizes. Unless otherwise specified,
the pipe, tube and fitting sizes specified in this code are
expressed in nominal or standard sizesasdesignated in the ref-
erenced 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 they areindirectly
connected to the plumbing system.

301.7 Conflicts. Where conflicts between this code and the
conditions of the listing or the manufacturer’s installation
instructions occur, the provisions of this code apply.

Exception: Where a code provision is less restrictive than
the conditions of thelisting of the equipment or appliance or
the manufacturer’s installation instructions, the conditions
of the listing and manufacturer’s installation instructions

shall apply.

SECTION 302
EXCLUSION OF MATERIALS DETRIMENTAL
TO THE SEWER SYSTEM

302.1 Detrimental or dangerousmaterials. Ashes, cindersor
rags; flammable, poisonous or explosive liquids or gases; oil,
grease or any other insoluble material capable of obstructing,
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damaging or overloading the building drainage or sewer sys-
tem, or capable of interfering with the normal operation of the
sewagetreatment processes, shall not be deposited, by any me-
ans, into such systems.

302.2 Industrial wastes. Waste products from manufacturing
or industrial operations shall not be introduced into the public
sewer until it 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 func-
tioning of the sewage treatment plant.

SECTION 303
MATERIALS

303.1 I dentification. Each length of pipeand each pipefitting,
trap, fixture, material and device utilized in aplumbing system
shall bear the identification of the manufacturer.

303.2 Installation of materials. All materials used shall be
installed in strict accordance with the standards under which
the materialsare accepted and approved. I nthe absence of such
installation procedures, the manufacturer’sinstallation instruc-
tions shall be followed. Where the requirements of referenced
standards or manufacturer’s installation instructions do not
conform to minimum provisions of this code, the provisions of
this code shall apply.

303.3 Plastic pipe, fittingsand components. All plastic pipe,
fittings and components shall be third-party certified as con-
forming to NSF 14.

303.4 Third-party testing and certification. All plumbing
products and materials shall comply with the referenced stan-
dards, specifications and performance criteria of this code and
shall be identified in accordance with Section 303.1. When
required by Table 303.4, plumbing productsand materialsshall
either be tested by an approved third-party testing agency or
certified by an approved third-party certification agency.

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 greater
than 0.5 inch (12.7 mm) in least dimension.

304.3 M eter boxes. Meter boxes shall be constructed in such a
manner that rodents are prevented from entering astructure by
way of the water service pipes connecting the meter box and
the structure.
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PRODUCTS AND MATERIALS REQUIRING TH-II-QBE-PE\:I;?I'SYATESTING AND THIRD-PARTY CERTIFICATION

PRODUCT OR MATERIAL THIRD-PARTY CERTIFIED THIRD-PARTY TESTED
Portable water §upply system components and Reqired .
potable water fixture fittings
Sanitary drainage and vent system components Plastic pipe, fittings and pipe-related components All others
Waste fixture fittings Plastic pipe, fittings and pipe-related components All others
Storm drainage system components Plastic pipe, fittings and pipe-related components All others
Plumbing fixtures — Required
Plumbing appliances Required —
Backflow prevention devices Required —
Water distribution system safety devices Required —
Specia waste system components — Required
Subsoil drainage system components — Required

304.4 Openingsfor pipes. In or on structures where openings
have been made in walls, floors or ceilings for the passage of
pipes, such openings shall be closed and protected by theinstal -
|ation of approved metal collarsthat aresecurely fastenedtothe
adjoining structure.

SECTION 305
PROTECTION OF PIPES AND
PLUMBING SYSTEM COMPONENTS

305.1 Corrosion. Pipes passing under and/or through concrete
or cinder walls and floors or other corrosive materia shall be
protected against external corrosion by a protective sheathing
or wrapping or other means that will withstand any reaction
from the lime and acid of concrete, cinder or other corrosive
material. Sheathing or wrapping shall allow for expansion and
contraction of piping to prevent any rubbing action. Minimum
wall thickness of material shall be 0.025 inch (0.64 mm).

305.2 Breakage. Pipes passing through or under wallsshall be
protected from breakage.

305.3 Stressand strain. Piping in aplumbing system shall be
installed so as to prevent strains and stresses that exceed the
structural strength of the pipe. Where necessary, provisions
shall be made to protect piping from damage resulting from
expansion, contraction and structural settlement.

305.4 Sleeves. Annular spaces between sleeves and pipes shall
be filled or tightly caulked in an approved manner. Annular
spaces between sleeves and pipes in fire-resistance-rated
assemblies shall befilled or tightly caulked in accordance with
this code and the Arkansas Fire Prevention Code.

305.5 Pipesthrough or under footingsor foundation walls.
Any pipe that passes under afooting or through a foundation
wall shall be provided with arelieving arch, or a pipe sleeve
pipe shall be built into the foundation wall. The dleeve shall be
two pipe sizes greater than the pipe passing through the wall.

305.5.1 PEX and or CPVC. PEX or CPVCingtaledfor the
purpose of water distribution piping shall not be required to
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be sleeved under slab unless otherwise required by the man-
ufacturer’sinstructions.

305.6 Freezing. Water, soil and waste pipes shall not be
installed outside of a building, in attics or crawl spaces, con-
cealedinoutsidewalls, or in any other place subjected to freez-
ing temperature unless adequate provision is made to protect
such pipes from freezing by insulation or heat or both. Tub
valves, tub and shower valves or shower valves shall not be
installed in outside walls. Exterior 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 mm) below grade.
Frost resistant automatic draining typewall hydrantswith high
or low hazard vacuum breakersisrequired for all outsidewalls
or in other places subject to freezing.

305.7 Waterproofing of openings. Joints at the roof and
around vent pipes, shall be made water tight by the use of lead,
copper, galvanized steel, aluminum, plastic or other approved
flashings or flashing material. Exterior wall openings shall be
made water tight.

305.8 Protection against physical damage. In concealed
locationswhere piping, other than cast-iron or galvanized steel,
isinstalled through holes or notchesin studs, joists, rafters or
similar memberslessthan 1.5 inches (38 mm) from the nearest
edge of themember, the pipe shall be protected by shield plates.
Protective shield plates shall be a minimum of
0.062-inch-thick (1.6 mm) steel, shall cover theareaof the pipe
wherethe member isnotched or bored, and shall extend amini-
mum of 2 inches (51 mm) above sole plates and below top
plates.

305.9 Protection of components of plumbing system. Com-
ponentsof aplumbing systeminstalled along alleyways, drive-
ways, 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, EXCAVATION AND BACKFILL

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

306.2 Trenching and bedding. Where trenches are excavated
such that the bottom of the trench forms the bed for the pipe,
solid and continuous |oad-bearing support shall be provided
between joints. Bell holes, hub holes and coupling holes shall
be provided at points where the pipeisjoined. Such pipe shall
not be supported on blocks to 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 require-
ment.

306.2.1 Overexcavation. Where trenches are excavated
below theinstallation level of the pipe such that the bottom
of the trench does not form the bed for the pipe, the trench
shall be backfilled to the installation level of the bottom of
the pipewith sand or fine gravel placedin layersof 6inches
(152 mm) maximum depth and such backfill shall be com-
pacted after each placement.

306.2.2 Rock removal. Where rock is encountered in
trenching, the rock shall be removed to a minimum of 3
inches (76 mm) below theinstallation level of the bottom of
the pipe, and thetrench shall be backfilled to theinstallation
level of the bottom of the pipe with sand tamped in place so
as to provide uniform load-bearing support for the pipe
between joints. The pipe, including the joints, shall not rest
on rock at any point.

306.2.3 Soft load-bearing materials. If soft materials of
poor load-bearing quality are found at the bottom of the
trench, stabilization shall be achieved by overexcavating a
minimum of two pipe diameters and backfilling to the
installation level of the bottom of the pipe with fine gravel,
crushed stone or a concrete foundation. The concrete foun-
dation shall be bedded with sand tamped into place so asto
provide uniform load-bearing support for the pipe between
joints.
306.3 Backfilling. Backfill shall be free from discarded con-
struction material and debris. Loose earth free from rocks, bro-
ken concrete and frozen chunks shall be placed inthetrenchin
6-inch (152 mm) layers and tamped in place until the crown of
the pipeiscovered by 12 inches (305 mm) of tamped earth. The
backfill under and beside the pipe shall be compacted for pipe
support. Backfill shall bebrought up evenly on both sides of the
pipe so that the pipe remains aligned. In instances where the
manufacturer’sinstallation instructions for materials are more
restrictive than those prescribed by the code, the material shall
be installed in accordance with the more restrictive require-
ment.

306.4 Tunneling. Where pipe isto be installed by tunneling,
jacking or a combination of both, the pipe shall be protected
from damage during installation and from subsequent uneven
loading. Where earth tunnels are used, adequate supporting
structuresshall be provided to prevent future settling or caving.
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SECTION 307
STRUCTURAL SAFETY

307.1General. Inthe processof installing or repairing any part
of a plumbing and drainage installation, the finished floors,
walls, ceilings, tilework or any other part of thebuilding or pre-
mises that must be changed or replaced shall be left in a safe
structural condition in accordance with the requirements of the
Arkansas Fire Prevention Code.

307.2 Cutting, notching or bored holes. A framing member
shall not be cut, notched or bored in excess of limitations speci-
fiedin thiscode and the Arkansas Fire Prevention Code. The
plumbing contractor shall comply with this section only if the
building contractor has provided framing members of suffi-
cient size to alow for the compliance of this section. Inspec-
tions concerning structural safety shall be performed by the
building inspector incities, towns, communitiesor areaswhere
buildig inspections are performed. In al cases only the mini-
mum amount of framing member should be removed for
plumbing components to be installed.

307.3 Penetrations of floor/ceiling assemblies and
fire-resistance-rated assemblies. Penetrations of floor/ceil-
ing assemblies and assemblies required to have a fire-resis-
tancerating shall be protected in accordance with the this code
and the Arkansas Fire Prevention Code.

[B] 307.4 Alterationsto trusses. Truss members and compo-
nents shall not be cut, drilled, notched, spliced or otherwise
atered inany way without written concurrence and approval of
a registered design professional. Alterations resulting in the
addition of loadsto any member (e.g., HVAC equipment, water
heater) shall not be permitted without verification that thetruss
is capable of supporting such additional loading.

307.5 Piping materials exposed within plenums. All piping
materialsexposed within plenums shall comply with the provi-
sions of the Arkansas Mechanical Code.

SECTION 308
PIPING SUPPORT

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

308.2 Piping seismic supports. Where earthquake loads are
applicablein accordance with the building code, plumbing pip-
ing supports shall be designed and installed for the seismic
forcesin accordance with this code and the Arkansas Fire Pre-
vention 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-
mote galvanic action.

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

308.5 Interval of support. Pipe shall be supported in accor-
dance with Table 308.5.
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TABLE 308.5
HANGER SPACING

MAXIMUM
MAXIMUM VERTICAL
HORIZONTAL | SPACING

PIPING MATERIAL SPACING (feet) | (feet)

ABS pipe 4 10°
Aluminum tubing 10 15
Brass pipe 10 10
Cast-iron pipe 52 15
Copper or copper-alloy pipe 12 10
Copper or copper-allow tubing, 6 10
11/4-inch diameter and smaller
Copper or copper-alloy tubing, 10 10
11/2-inch diameter and larger
Cross-linked polyethylene (PEX) 2.67 100
pipe (32 inches)
Cross-linked polyethylene/
Aluminum/cross-linked 2.67 e
polyethylene (PEX-AL-PEX) (32 inches)
pipe
CPVC pipeor tubing, 1 inch
or smaller s 10
CPVC pipeor tubing, 11/4 inches 4 100
or larger
Steel pipe 12 15
Lead pipe Continuous 4
. . 2.67
PB pipe or tubing (32 inches) 4
Polyethylene/aluminum/polyethylene 2.67 b
(PE-AL-PE) pipe (32inches)
PVC pipe 4 10°
Stainless steel drainage systems 10 100

For SI:  1inch =254 mm, 1 foot = 304.8 mm.

a The maximum horizontal spacing of cast-iron pipe hangers shall be
increased to 10 feet where 10-foot lengths of pipe are installed.

b. Midstory guide for sizes 2 inches and smaller.

308.6 Sway bracing. Rigid support sway bracing shall be pro-
vided at changesin direction greater than 45 degrees (0.79 rad)
for pipe sizes 4 inches (102 mm) and larger.

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

308.7.1 L ocation. For pipe sizes greater than 4 inches (102
mm), restraints shall be provided for drain pipes at all
changesin direction and at al changes in diameter greater
than two pipe sizes. Braces, blocks, rodding and other suit-
able methods as specified by the coupling manufacturer
shall be utilized.

308.8 Expansion joint fittings. Expansion joint fittings shall
be used only where necessary to provide for expansion and
contraction of the pipes. Expansion joint fittings shall be of the

18

typica material suitable for use with the type of piping in
which such fittings are installed.

308.9 Stacks. Bases of stacks shall be supported by concrete,
brick laid in cement mortar or metal brackets attached to the
building or by other approved methods.

308.10 Parallel water distribution systems. Piping bundles
for manifold systems shall be supported in accordance with
Table 308.5. Support at changesin direction shall bein accor-
dance with the manufacturer’s installation instructions. Hot
and cold water piping shall not begrouped inthesamebundle.

SECTION 309
FLOOD HAZARD RESISTANCE

309.1 Gener al. Plumbing systems and equipment in structures
erectedinflood hazard areas shall be constructed in accordance
with the requirements of this section and the Arkansas Fire
Prevention Code.

[B] 309.2 Flood hazar d. For structureslocated in flood hazard
areas, the following systems and equipment shall be located at
or above the design flood el evation:

Exception: The following systems are permitted to be
located below the design flood elevation 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 hydrody-
namic loads and stresses, including the effects of buoyancy,
during the occurrence of flooding to the design flood
elevation.

1. All water service pipes.

2. Pump sealsinindividual water supply systemswhere
thepumpislocated below thedesign flood el evation.

3. Coverson potable water wells shall be sealed, except
where the top of the casing well or pipe leeveisele-
vated to at least 1 foot (304.8 mm) above the design
flood elevation.

4. All sanitary drainage piping.
5. All storm drainage piping.

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

7. All other plumbing fixtures, faucets, fixture fittings,
piping systems and equi pment.

8. Water heaters.

9. Ventsand vent systems.

[B] 309.3 Flood hazard areas subject to high-velocity wave
action. Structures located in flood hazard areas subject to
high-vel ocity wave action shall meet the requirements of Sec-
tion 309.2. The plumbing systems, pipes and fixtures shall not
be mounted on or penetrate through walls intended to break
away under flood |oads.
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SECTION 310
WASHROOM AND TOILET ROOM REQUIREMENTS

310.1 Light and ventilation. Washrooms and toilet rooms
shall be illuminated and ventilated in accordance with this
code, the Arkansas Fire Prevention Code and the Arkansas
Mechanical Code.

310.2 Location of fixtures and piping. Piping, fixtures or
equipment shall not be located in such amanner asto interfere
with the normal operation of windows, doorsor other means of
egress openings.

310.3 Interior finish. Interior finish surfaces of toilet rooms
shall comply with the Arkansas Fire Prevention Code.

310.4 Water closet compartment. Each water closet utilized
by the public or employees shall occupy a separate compart-
ment with walls or partitions and a door enclosing the fixtures
to ensure privacy.

Exceptions:

1. Water closet compartments shall not berequired in a
single-occupant toilet room with alockable door.

2. Toiletroomslocatedinday careand child-carefacili-
tiesand containing two or more water closets shall be
permitted to have one water closet without an enclos-
ing compartment.

310.4.1 Urinal partitions. Each urinal used by thepublic or
employees shall occupy a separate area with walls or parti-
tions to provide privacy. The construction of such walls or
partitions shall incorporate waterproof, smooth, readily
cleanable and nonabsorbent finish surfaces. The walls or
partitions shall begin at a height not more than 12 inches
(305 mm) from and extend not less than 60 inches (1524
mm) above the finished backwall surface, whichever is
greater.

Exceptions:

1. Urinal partitions shall not be required in asingle
occupant or unisex toilet room with a lockable
door.

2. Toilet rooms located in day care child care facili-
ties and containing two or more urinals shall be
permitted to have one urinal without partitions.

SECTION 311
TOILET FACILITIES FOR WORKERS

311.1 General. Oneper 25 toil et facilitiesshall be provided for
construction workers and such facilities shall be maintained in
asanitary condition. Construction worker toilet facilitiesof the
nonsewer type shall conformto ANSI Z4.3.

SECTION 312
TESTS AND INSPECTIONS

312.1 Required tests. The permit holder shall make the appli-
cabletests prescribed in Sections 312.2 through 312.9 to deter-
mine compliance with the provisions of this code. The permit
holder shall give reasonable advance noticeto the code official
when the plumbing work is ready for tests. The equipment,
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material, power and labor necessary for the inspection and test
shall be furnished by the permit holder and the permit holder
shall be responsible for determining that the work will with-
stand the test pressure prescribed in the following tests. All
plumbing system piping shall betested with either water or, for
piping systems other than plastic, by air. After the plumbing
fixtureshave been set and their trapsfilled with water, theentire
drainage system shall be submitted to final tests. The code offi-
cial shall require the removal of any cleanouts if necessary to
ascertain whether the pressure has reached all parts of the sys-
tem.

312.1.1 Test gauges. Gauges used for testing shall beasfol-
lows:

1. Testsrequiring a pressure of 10 psi (69 kPa) or less
shall useatesting gauge having incrementsof 0.10 psi
(690 Pa) or less.

2. Testsrequiring a pressure of greater than 10 psi (69
kPa) but less than or equal to 100 psi (690 kPa) shall
use atesting gauge having increments of 1 psi (6895
Pa) or less.

3. Testsrequiring apressure of greater than 100 psi (690
kPa) shall use atesting gauge having increments of 2
ps (13.8 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. If applied to the entire system, all openingsin the piping
shall betightly closed, except the highest opening, and the sys-
tem shall befilled with water to the point of overflow. If thesys-
tem istested in sections, each opening shall betightly 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 10-foot (3048 mm) head of water. In testing
successive sections, at |east the upper 10 feet (3048 mm) of the
next preceding section shall be tested so that no joint or pipein
the building, except the uppermost 10 feet (3048 mm) of the
system, shall have been submitted to atest of lessthan a10-foot
(3048 mm) head of water. Thispressureshall beheldfor at |east
15 minutes. The system shall then betight at all points.

312.3 Drainage and vent air test. An air test shall be made by
forcing air into the system until thereisauniform gauge pres-
sureof 5 pounds per squareinch (psi) (34.5 kPa) or sufficient to
balance a 10-inch (254 mm) column of mercury. Thispressure
shall beheldfor atest period of at least 15 minutes. Any adjust-
mentsto thetest pressure required because of changesin ambi-
ent temperature or the seating of gaskets shall be made prior to
the beginning of the test period.

312.4 Drainage and vent final test. Thefinal test of the com-
pleted drainage and vent system shall bevisual andin sufficient
detail to determine compliance with the provisions of thiscode
except that the plumbing shall be subjected to a smoke test
where necessary for cause. Where the smoke test is utilized, it
shall be made by filling al traps with water and then introduc-
ing into the entire system a pungent, thick smoke produced by
one or more smoke machines. When the smoke appearsat stack
openings on the roof, the stack openings shall be closed and a
pressure equivalent to a 1-inch water column (249 Pa) shall be
held for atest period of not less than 15 minutes.
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312.5 Water supply system test. Upon completion of a sec-
tion of or the entirewater supply system, the system, or portion
completed, shall betested and proved tight under awater pres-
sure not less than the working pressure of the system; or by an
air test of not lessthan 75 psi (344 kPa). The water utilized for
tests shall be obtained from a potable source of supply. The
required tests shall be performed in accordance with this sec-
tion and Section 107.

312.6 Gravity sewer test. Gravity sewer tests shall consist of
plugging the end of the building sewer at the point of connec-
tionwiththepublic sewer, filling the building sewer withwater,
and maintaining the test pressure for 15 minutes.

312.7 Forced sewer test. Forced sewer tests shall consist of
plugging the end of the building sewer at the point of connec-
tionwith the public sewer and applying apressureof 5psi (34.5
kPa) greater than the pump rating, and maintaining such pres-
sure 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 Section 312.2 or 312.3.

312.9 I nspection and testing of backflow prevention assem-
blies. Inspection and testing shall comply with Sections
312.9.1and 312.9.2.

312.9.1 Inspections. Annual inspections shall be made of
al backflow prevention assemblies and air gaps to deter-
mine whether they are operable.

312.9.2 Testing. Reduced pressure principle backflow
preventer assemblies, double check-valve assemblies, pres-
sure vacuum breaker assemblies, reduced pressure detector
fire protection backflow prevention assemblies, double
check detector fire protection backflow prevention assem-
blies, hose connection backflow preventers, and spill-proof
vacuum breakers shall be tested at the time of installation,
immediately after repairsor relocation and at |east annually.
The testing procedure shall be performed in accordance
with one of the following standards:

ASSE 5013, ASSE 5015, ASSE 5020, ASSE 5047,
ASSE 5048, ASSE 5052, ASSE 5056, CAN/CSA
B64.10

SECTION 313
EQUIPMENT EFFICIENCIES

313.1 General. Equipment efficiencies shall bein accordance
with the Arkansas Energy Conservation Code.

[M]JSECTION 314
CONDENSATE DISPOSAL

314.1 Fuel-burning appliances. Liquid combustion byprod-
ucts of condensing appliances shall be collected and dis-
charged to an approved plumbing fixture or disposal areain
accordance with the manufacturer’s installation instructions.
Condensate piping shall be of approved corrosion-resistant
material and shall not be smaller than the drain connection on
the appliance. Such piping shall maintain aminimum horizon-
tal slope in the direction of discharge of not less than
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one-eighth unit vertical in 12 units horizontal (1-percent
dope).

314.2 Evaporator s and cooling coils. Condensate drain sys-
tems shall be provided for equipment and appliances contain-
ing evaporators or cooling coils. Condensate drain systems
shall be designed, constructed and installed in accordance with
Sections 314.2.1 through 314.2.3.

314.2.1 Condensatedisposal. Condensate from all cooling
coils and evaporators shall be conveyed from the drain pan
outlet to an approved placeof disposal. Condensate shall not
discharge into a street, aley or other areas so asto cause a
nuisance.

314.2.2 Drain pipematerialsand sizes. Componentsof the
condensate disposal system shall be cast iron, gavanized
steel, copper, crosslinked polyethylene, polybutylene,
polyethy- lene, ABS, CPVC, or PV C pipeor tubing. All com-
ponentsshall beselected for the pressure and temperaturerat-
ing of the installation. Condensate waste and drain line size
shall not be lessthan ¥/,-inch (19 mm) internal diameter and
shall not decreasein sizefrom thedrain pan connection tothe
place of condensate disposal. Where the drain pipes from
more than one unit are manifolded together for condensate
drainage, the pipe or tubing shall be sized in accordance with
an approved method. All horizontal sections of drain piping
shdll beinstalled in uniform alignment at a uniform slope.

314.2.3 Auxiliary and secondary drain systems. In addi-
tion to the requirements of Section 314.2.1, a secondary
drain or auxiliary drain pan shall be required for each cool-
ing or evaporator coil where damageto any building compo-
nentswill occur asaresult of overflow from the equipment
drain pan or stoppagein the condensate drain piping. Oneof
the following methods shall be used:

1. Anauxiliary drain pan with a separate drain shall be
provided under the coils on which condensation will
occur. The auxiliary pan drain shall discharge to a
conspicuous point of disposal to alert occupantsinthe
event of astoppage of the primary drain. The pan shall
have a minimum depth of 1.5 inches (38 mm), shall
not be lessthan 3 inches (76 mm) larger than the unit
or thecoil dimensionsinwidth and length and shall be
constructed of corrosion-resistant material. Metallic
pans shall have a minimum thickness of not lessthan
0.0276-inch (0.7 mm) galvanized sheet metal. Non-
metallic pans shall have a minimum thickness of not
less than 0.0625 inch (1.6 mm).

2. A separate overflow drain line shall be connected to
the drain pan provided with the equipment. Such
overflow drain shall discharge to aconspicuous point
of disposal to aert occupants in the event of a stop-
page of the primary drain. The overflow drain line
shall connect to thedrain pan at ahigher level thanthe
primary drain connection.

3. An auxiliary drain pan without a separate drain line
shall be provided under the coilson which condensate
will occur. Such pan shall be equipped with awater
level detection devicethat will shut off the equipment
served prior to overflow of the pan. The auxiliary
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drain pan shall be constructed in accordance with
Item 1 of this section.

314.2.4 Traps. Condensate drains shall be trapped as
required by the equipment or appliance manufacturer.

314.2.4.1 Plenums. Floor drains, cleanouts, air admit-
tance valves, water heatersusing solid, liquid or gasfuel
and all plumbing fixtures except electric water heaters
shall not be installed in rooms containing air handling
machinery when such room is used as a plenum.

ARKANSAS PLUMBING CODE
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CHAPTER 4
FIXTURES, FAUCETS AND FIXTURE FITTINGS

SECTION 401
GENERAL

401.1 Scope. This chapter shall govern the materials, design
and installation of plumbing fixtures, faucets and fixture fit-
tingsin accordance with the type of occupancy, and shall pro-
vide for the minimum number of fixtures for various types of
occupancies.

401.2 Prohibited fixtures and connections. Water closets
having aconceal ed trap seal or an unventilated space or having
walls that are not thoroughly washed at each discharge in
accordance with ASME A112.19.2M shall be prohibited. Any
water closet that permits siphonage of the contents of the bow!
back into the tank shall be prohibited. Trough urinals shall be
prohibited.

401.3 Water conservation. The maximum water flow rates
and flush 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 of approved materials, with smooth, impervious sur-
faces, free from defects and concealed fouling surfaces, and
shall conform to standards cited in this code. All porcelain
enamel ed surfaceson plumbing fixturesshall beacid resistant.

402.2 M aterialsfor specialty fixtures. Materialsfor specialty
fixtures not otherwise covered in this code shall be of stainless
steel, soapstone, chemical stoneware or plastic, or shall be
lined with lead, copper-base alloy, nickel-copper aloy, corro-
sion-resistant steel or other material especially suited to the
application for which the fixture is intended.

402.3 Sheet copper. Sheet copper for genera applications
shall conformto ASTM B 152 and shall not weigh lessthan 12
ounces per square foot (3.7 kg/m?).

402.4 Sheet lead. Sheet lead for pans shall not weigh lessthan
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 occupancy and in the minimum
number shownin Table403.1. Typesof occupanciesnot shown
in Table 403.1 shall be considered individualy by the State
Administrative Authority. The number of occupants shall be
determined by the Arkansas Fire Prevention Code. The occu-
pancy classification shall be determined by the Arkansas Fire
Prevention Code.

TABLE 403.1
MINIMUM NUMBER OF REQUIRED PLUMBING FIXTURES? (See Sections 403.2 and 403.3)

WATER CLOSETS (URINALS DRINKING
SEE SECTION 419.2) LAVATORIES FOUNTAIN
(SEE
BATHTUBS/ | SECTION
NO. | CLASSIFICATION | OCCUPANCY DESCRIPTION MALE FEMALE MALE FEMALE | SHOWERS 410.1) OTHER
1 |Assembly (see Theaters and other
Sections 403.2, d buildings for the 1 service
403.4 and Al performing arts and 1per 125 1per 65 1 per 200 o 1 per 500 sink
403.4.1) motion pictures
Nightclubs, bars,
taverns, dance halls 1 service
g and buildings for 1per 40 1per 40 Lper75 o 1 per 500 sink
A-2 similar purposes
Restaurants, banquet 1 service
hallsandfoodcourts| + P 7° Lper 75 1 per 200 — 1 per 500 sink
Auditoriumswithout
permanent seating,
art galleries, exhibi- .
tion halls, museums,| 1 per 125 1 per 65 1 per 200 — 1 per 500 1 service
- sink
lecture halls, librar-
ies, arcades and
A3 gymnasiums
Passenger terminals 1 service
and transportation 1 per 500 1 per 500 1 per 750 — 1 per 1,000 Sink
facilities
Places of worship .
and other religious 1 per 150 1per75 1 per 200 — 1 per 1,000 1 s;rr]\ﬁce
services.
(continued)
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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 419.2) LAVATORIES FOUNTAIN
(SEE
BATHTUBS/| SECTION
NO. | CLASSIFICATION | OCCUPANCY | DESCRIPTION MALE FEMALE MALE FEMALE | SHOWERS 410.1) OTHER
Coliseums, arenas, | 1 per 75 for tlhgefri ri?{osroo
skating rinks, the first 1,500 and 1 per’60
) poolsand tennis | and 1 per 120 o 1 service
A-4 courtsfor indoor | for there- ];grrnt;].?] der Lper200 | 1per150 1 per 1,000 sink
sporting events mai n_der & | e eeding
and activities ceeding 1,500 1,500
Stadiums, 1per 75for |1 per40for
amusement parks, |thefirst 1,500 | the first 1,500
bleachers and and 1 per 120 |and 1 per 60 1 service
A-5 grandstands for for the for the 1per200 | 1 per 150 — 1 per 1,000 sink
outdoor sporting | remainder remainder
events and exceeding exceeding
activities 1,500 1,500
2 |Business (see Buildings for the
Sections 403.2, transaction of
403.4 and business,
403.4.1) professional
services, other 1 per 25for thefirst 50 and 1 | 1 per 40 for the first 80 1 service
B services involving per 50 for the remainder and 1 per 80 for the — 1 per 100 sink
merchandise, exceeding 50 remainder exceeding 80
office buildings,
banks, light
industrial and
similar uses
3 | Educational Educational 1 service
E facilities 1 per 50 1 per 50 — 1 per 100 sink
4 | Factory and Structuresin
industrial which occupants
areengaged in
work fabricating, (see Section 1 service
F-1and F-2 assembly or 1 per 100 1 per 100 411) 1 per 400 sink
processing of
products or
materials
5 | Insitutional I-1 | Residentia care 1 per 10 1 per 10 lper8 | 1per100 | 1 e
Hospitals, 1 service
ambulatory nursing 1 per room © 1 per room°® lper1l5 | 1per100 | sink per
home patients” floor
Employees, other
1-2 than residential 1lper25 1lper35 — 1 per 100 —
care?
Visitors, other
than residential 1lper75 1 per 100 — 1 per 500 —
care
1-3 Prisons? 1 per cell 1 per cell lper15 | 1 per100 1sg1\ace
Reformitories,
detention centers, 1 service
1-3 and correctional 1per15 1per15 lper15 | 1 per100 Snk
centers
Adult day care and 1 service
1-4 child care 1 per 15 1 per 15 — 1 per 100 sink
(continued)
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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 | OCCUPANCY DESCRIPTION MALE FEMALE MALE FEMALE | SHOWERS 410.1) OTHER
6 | Mercantile (see Retail stores,
Sections 403.2, service stations, 1 service
403.4, 403.4.1 M shops, salesrooms, 1 per 500 1 per 750 — 1 per 1,000 Sink
and 403.4.2) markets and
shopping centers
7 | Residential Hotels, motels, "
- . . . ) 1 per 1 service
R-1 z?:rn(;:g%t?ou% 1 per sleeping unit 1 per sleeping unit sleeping unit sink
Dormitories,
fraternities, .
R-2 sororities and 1 per 10 1 per 10 1per8 | 1per100 |t Ssei'r““’('ce
boarding houses
(not transient)
1 kitchen
sink per
dwelling
unit; 1
1 per automatic
R-2 Apartment house 1 per dwelling unit 1 per dwelling unit dwelling — clothes
unit washer
connection
per 20
dwelling
units
1 kitchen
sink per
dwelling
unit; 1
One- and 1 per automatic
R-3 two-family 1 per dwelling unit 1 per dwelling unit dwelling — clothes
dwellings unit washer
connection
per
dwelling
unit
Residential .
R-4 carelassisted living 1 per 10 1 per 10 lper8 | lper100 | * e
facilities
8 | Storage (see Structures for the
Sections 403.2, storage of goods,
403.4 and warehouses, )
403.4.1) g; storehouse and 1 per 100 1 per 100 Sectisgf 411 1Per1,000 1 Sg;‘ﬁce
freight depots.
Low and Moderate
Hazard.
a. Thefixtures shown are based on one fixture being the minimum reguired for the number of personsindicated or any fraction of the number of personsindicated.
The number of occupants shall be determined by theInternational Building Code.
b. Toilet facilities for employees shall be separate from facilities for inmates or patients.
¢. A single-occupant toilet roomwith onewater closet and onelavatory serving not morethan two adjacent patient sleeping units shall be permitted where such room
is provided with direct access from each patient room and with provisions for privacy.
d. The occupant load for seasonal outdoor seating and entertainment areas shall be included when determining the minimum number of &cilities required.
ARKANSAS PLUMBING CODE 25
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[B] 403.1.1 Unisex toilet and bath fixtures. Fixtures
located within unisex toilet and bathing rooms complying
with Section 404 are permitted to be included in determin-
ing the minimum required number of fixturesfor assembly
and mercantile occupancies.

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

Exceptions:

1. Separate facilities shall not be required for dwelling
units and slegping units.

2. Separate facilities shall not be required in structures
or tenant spaces with atotal occupant load, including
both employees and customers, of 15 or less.

3. Separate facilities shall not be required in mercantile
occupancies in which the maximum occupant load is
50 or less.

403.3 Number of occupants of each sex. The required water
closets, lavatories, and showers or bathtubs shall be distributed
equally between the sexes based on the percentage of each sex
anticipated in the occupant load. The occupant load shall be
composed of 50 percent of each sex, unless statistical data
approved by the code official indicateadifferent distribution of
the sexes.

403.4 Required public toilet facilities. Customers, patrons
and visitors shall be provided with public toilet facilities in
structuresand tenant spacesintended for public utilization. The
accessiblerouteto publicfacilitiesshall not passthrough kitch-
ens, storage rooms, closets or similar spaces. Employees shall
be provided with toilet facilitiesin all occupancies. Employee
toilet facilities shall be either separate or combined employee
and public toilet facilities.

403.4.1 Location of toilet facilitiesin occupancies other
than covered malls. In occupancies other than covered
malls, therequired public and employeetoil et facilitiesshal l
belocated not more than one story above or below the space
required to be provided with toilet facilities, and the path of
travel to such facilities shall not exceed a distance of 500
feet (152 m).

Exception: Thelocation and maximum travel distances
to required employee facilities in factory and industrial
occupanciesare permitted to exceed that required by this
section, provided that the location and maximum travel
distance are approved.

403.4.2 Location of toilet facilities in covered malls. In
covered mall buildings, the required public and employee
toilet facilities shall be located not more than one story
above or bel ow the space required to be provided with toil et
facilities, and the path of travel to such facilities shall not
exceed adistance of 300 feet (91 440 mm). In covered mall
buildings, the required facilities shall be based on total
square footage, and facilities shall beinstalled in each indi-
vidual store or in acentral toilet arealocated in accordance
with this section. The maximum travel distance to central
toilet facilitiesin covered mall buildings shall be measured
from the main entrance of any store or tenant space. In cov-
ered mall buildings, where employees’ toilet facilities are
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not provided in the individua store, the maximum travel
distance shall be measured from the employee'swork area
of the store or tenant space.

403.4.3 Pay facilities. Where pay facilities are installed,
such facilities shall be in excess of the required minimum
facilities. Required facilities shall be free of charge.

403.5 Signage. Required public facilities shall be designated
by alegiblesign for each sex. Signsshall bereadily visibleand
located near the entrance to each toilet facility.

SECTION 404
ACCESSIBLE PLUMBING FACILITIES

404.1 Where reguired. Accessible plumbing facilities and
fixturesshall beprovidedin accordancewiththe ArkansasFire
Prevention Code.

SECTION 405
INSTALLATION OF FIXTURES

405.1 Water supply protection. The supply lines and fittings
for every plumbing fixture shall be installed so as to prevent
backflow.

405.2 Accessfor cleaning. Plumbingfixturesshall beinstalled
so asto afford easy accessfor cleaning both the fixture and the
area around the fixture.

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

405.3.1 Water closets, urinals, lavatories and bidets. A
water closet, urinal, lavatory or bidet shall not be set closer
than 15 inches (381 mm) from its center to any side wall,
partition, vanity or other obstruction, or closer than 30
inches (762 mm) center-to-center between adjacent fix-
tures. Thereshall beat least a21-inch (533 mm) clearancein
front of thewater closet, urinal, lavatory or bidet to any wall,
fixture or door. Water closet compartments shall not be less
than 30 inches (762 mm) wide and 60 inches (1524 mm)
deep (see Figure 405.3.1).

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

405.4 Floor and wall drainage connections. Connections
between the drain and floor outlet plumbing fixtures shall be
made with a floor flange. 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 horn adaptor. The water closet
shall be bolted to the hanger with corrosion-resistant bolts or
screws. Joints shall be sealed with an approved elastomeric
gasket, flange-to-fixture connection complying with ASME
A112.4.3 or an approved setting compound.

405.4.1 Floor flanges. Floor flanges for water closets or
similar fixtures shall not be less than 0.125 inch (3.2 mm)
thick for brass, 0.25inch (6.4 mm) thick for plastic, and 0.25
inch (6.4 mm) thick and not less than a 2-inch (51 mm)
caulking depth for cast-iron or galvanized malleable iron.
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FIXTURE CLEARANCE

Floor flanges of hard lead shall weigh not less than 1
pound, 9 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
screws or bolts.

405.4.2 Securingfloor outlet fixtures. Floor outlet fixtures
shall be secured to the floor or floor flanges by screws or
bolts of corrosion-resistant material.

405.4.3 Securing wall-hung water closet bowls.
Wall-hung water closet bowls shall be supported by a con-
cealed metal carrier that isattached to thebuilding structural
members so that strain is not transmitted to the closet con-
nector or any other part of the plumbing system. The carrier
shall conformto ASME A112.6.1M or ASME A112.6.2.

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

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

405.7 Design of over flows. Where any fixtureis provided with
an overflow, the waste shall be designed and installed so that
standing water in the fixture will not risein the overflow when
the stopper is closed, and no water will remain in the overflow
when the fixture is empty.

405.7.1 Connection of overflows. The overflow from any
fixture shall dischargeinto the drainage system on theinlet
or fixture side of the trap.

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

405.8 Slip joint connections. Slip joints shall be madewith an
approved elastomeric gasket and shall only beinstalled on the
trap outlet, trapinlet and withinthetrap seal . Fixtureswith con-
cealed dlip-joint connections shall be provided with an access
panel or utility spaceat least 12 inches (305 mm) initssmallest
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dimension or other approved arrangement so as to provide
access to the dlip joint connections for inspection and repair.

405.9 Design and installation of plumbing fixtures. Integral
fixture fitting mounting surfaces on manufactured plumbing
fixtures or plumbing fixtures constructed on site, shall meet the
design requirements of ASME A112.19.2M or ASME
A112.19.3M.

SECTION 406
AUTOMATIC CLOTHES WASHERS

406.1 Approval. Domestic automatic clothes washers shall
conform to ASSE 1007.

406.2 Water connection. The water supply to an automatic
clothes washer shall be protected against backflow by an air
gap installed integrally within the machine conforming to
ASSE 1007 or with the installation of a backflow preventer in
accordance with Section 608.

406.3 Waste connection. Thewastefrom an automatic clothes
washer shall discharge through an air break into a standpipein
accordance with Section 802.4 or into alaundry sink. Thetrap
and fixture drain for an automatic clothes washer standpipe
shall beaminimum of 2inches (51 mm) in diameter. The auto-
matic clothes washer fixture drain shall connect to a branch
drain or drainage stack a minimum of 3 inches (76 mm) in
diameter. Automatic clothes washersthat discharge by gravity
shall be permitted to drain to a waste receptor or an approved
trench drain.

SECTION 407
BATHTUBS

407.1 Approval. Bathtubs shall conform to ANSI Z124.1,
ASME A112.19.1M, ASME A112.19.4M, ASME
A112.19.9M, CSA B45.2, CSA B45.3 or CSA B45.5.

407.2 Bathtub waste outlets. Bathtubs shall have waste out-
letsaminimum of 1.5 inches (38 mm) in diameter. The waste
outlet shall be equipped with an approved stopper.

407.3 Glazing. Windows and doorswithin abathtub enclosure
shall conform to the safety glazing requirements of the Arkan-
sas Fire Prevention Code.

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

SECTION 408
BIDETS

408.1 Approval. Bidetsshall conformto ASME A112.19.2M,
ASME A112.19.9M or CSA B45.1.

408.2 Water connection. The water supply to abidet shall be
protected against backflow by an air gap or 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.

408.3 Bidet water temper ature. The discharge water temper-
aturefrom abidet fitting shall belimited to amaximum temper-
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ature of 110°F (43°C) by awater temperature limiting device
conforming to ASSE 1070.

SECTION 409
DISHWASHING MACHINES

409.1 Approval. Domestic dishwashing machines shall con-
form to ASSE 1006. Commercial 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 Section 608.

409.3 Waste connection. The waste connection of a
dishwashing machine shall comply with Section 802.1.6 or
802.1.7, as applicable.

SECTION 410
DRINKING FOUNTAINS

410.1 Approval. Drinking fountains shall conform to ASME
A112.19.1M, ASME A112.19.2M or ASME A112.19.9M and
water coolers shall conform to ARI 1010. Drinking fountains
and water coolers shall conform to NSF 61, Section 9. Where
water is served in restaurants, drinking fountains shall not be
required. In other occupancies, where drinking fountains are
required, bottled water dispensers shall be permitted to be sub-
stituted for the first 50 percent of the required drinking foun-
tains.

410.2 Prohibited location. Drinking fountains shall not be
installed in public restrooms.

410.3 Drinking fountain nozzle attached to fixture. No
drinking fountain nozzle shall be attached to any lavatory, sink
or other dual-purpose fixture.

SECTION 411
EMERGENCY SHOWERS AND
EYEWASH STATIONS

411.1 Approval. Emergency showers and eyewash stations
shall conformto ISEA Z358.1. (Shall beinstalled with temped
water).

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

SECTION 412
FLOOR AND TRENCH DRAINS

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

412.2 Floor drains. Floor drains shall have removeablestrain-
ers. The floor drain shall be constructed so that the drain is
capable of being cleaned. Access shall be provided tothedrain
inlet.

412.3 Sizeof floor drains. Floor drains shall have aminimum
2-inch-diameter (51 mm) drain outlet.
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412.4 Public laundries and central washing facilities. In
public coin-operated laundriesand in the central washing facil-
ities of multiple-family dwellings, the rooms containing auto-
matic clothes washers shall be provided with floor drains
located to readily drain the entire floor area. Such drains shall
have a minimum outlet of not less than 3 inches (76 mm) in
diameter.

SECTION 413
FOOD WASTE GRINDER UNITS

413.1 Approval. Domestic food waste grinders shall conform
to ASSE 1008. Commercial food waste grinders shall conform
to ASSE 1009. Food waste grinders shall not 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 1.5 inches (38 mm) in diameter.

413.3 Commercial food waste grinder waste outlets. Com-
mercial food wastegrindersshall be connected toadrainamin-
imum of 2inches (51 mm) in diameter. Commercial food waste
grinders shall be connected and trapped separately from any
other fixtures or sink compartments.

413.4Water supply required. All food wastegrindersshall be
provided with a supply of cold water.

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 connection. Garbage can washers shall be
trapped separately. Thereceptaclereceiving thewastefromthe
washer shall have aremovable basket or strainer to prevent the
discharge of large particles into the drainage system.

SECTION 415
LAUNDRY TRAYS

415.1 Approval. Laundry trays shall conform to ANSI
Z124.6, ASME A112.19.1M, ASME A112.19.3M, ASME
A112.19.9M, CSA B45.2 or CSA B45.4.

415.2 Waste outlet. Each compartment of alaundry tray shall
be provided with a waste outlet a minimum of 1.5 inches (38
mm) in diameter and a strainer or crossbar to restrict the clear
opening of the waste outlet.

SECTION 416
LAVATORIES

416.1 Approval. Lavatories shall conform to ANSI Z124.3,
ASME A112.19.1M, ASME A112.19.2M, ASME
A112.19.3M, ASME A112.19.4M, ASME A112.19.9M, CSA
B45.1, CSA B45.2, CSA B45.3 or CSA B45.4. Group wash-up
equipment shall conform to the requirements of Section 402.
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Every 20 inches (508 mm) of rim space shall be considered as
one lavatory.

416.2 Cultured marble lavatories. Cultured marble vanity
topswith anintegral lavatory shall conformto ANSI Z124.3 or
CSA B45.5.

416.3 Lavatory waste outlets. Lavatories shall have waste
outlets not less than 1.25 inches (32 mm) in diameter. A
strainer, pop-up stopper, crossbar or other device shall be pro-
vided to restrict the clear opening of the waste outlet.

416.4 Moveable lavatory systems. Moveable lavatory sys-
tems shall comply with ASME A112.19.12.

416.5 Tempered water for public hand-washing facilities.
Tempered water shall be delivered from public hand-washing
facilities through an approved water temperature limiting
device that conformsto ASSE 1070.

SECTION 417
SHOWERS

417.1 Approval. Prefabricated showers and shower compart-
ments shall conform to ANSI Z124.2, ASME A112.19.9M or
CSA B45.5. Shower valves for individual showers shall con-
form to the requirements of Section 424.3.

417.2 Water supply riser. Every water supply riser from the
shower valve to the shower head outlet, whether exposed or
not, shall be attached to the structure in an approved manner.

417.3 Shower waste outlet. Waste outlets serving showers
shall be at least 1Y/, inches (38 mm) in diameter and, for other
than waste outlets in bathtubs, shall have removable strainers
not lessthan 3 inches (76 mm) in diameter with strainer open-
ings not lessthan 0.25 inch (6.4 mm) in minimum dimension.
Where each shower space is not provided with an individual
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 fas-
tened to the waste pipe in an approved manner.

417.4 Shower compartments. All shower compartments shall
have a minimum of 900 square inches (0.58 m?) of interior
cross-sectional area. Shower compartments shall not be less
than 30 inches (762 mm) in minimum dimension measured
from the finished interior dimension of the compartment,
exclusive of fixture valves, showerheads, soap dishes, and
safety grab barsor rails. Except asrequired in Section 404, the
minimum required areaand dimension shall be measured from
thefinished interior dimension at aheight equal tothetop of the
threshold and at a point tangent to its centerline and shall be
continued to aheight not lessthan 70 inches (1778 mm) above
the shower drain outlet.

Exception: Shower compartments having not less than 25
inches (635 mm) in minimum dimension measured fromthe
finished interior dimension of the compartment, provided
that the shower compartment has a minimum of 1,300
square inches (.838 m?) of cross-sectional area.

417.4.1 Wall area. The wall area above built-in tubs with
installed shower headsand in shower compartmentsshall be
constructed of smooth, noncorrosive and nonabsorbent
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waterproof materials to a height not less than 6 feet (1829
mm) above the room floor level, and not lessthan 70 inches
(2778 mm) where measured from the compartment floor at
thedrain. Such wallsshall form awater-tight joint with each
other and with either the tub, receptor or shower floor.

417.4.2 Access. Theshower compartment accessand egress
opening shall have a minimum clear and unobstructed fin-
ished width of 22 inches (559 mm). Shower compartments
required to be designed in conformance to accessibility pro-
visions shall comply with Section 404.1.

417.5 Shower floor sor receptors. Floor surfacesshall becon-
structed of impervious, noncorrosive, nonabsorbent and water-
proof 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 pro-
vided, shall belined and made water tight utilizing material
complyingwith Sections417.5.2.1 through 417.5.2.4. Such
liners shall turn up on all sides at least 2 inches (51 mm)
above the finished threshold level. Liners shall be recessed
and fastened to an approved backing so as not to occupy the
space required for wall covering, and shall not be nailed or
perforated at any point less than 1 inch (25 mm) above the
finished threshold. Liners shall be pitched one-fourth unit
vertical in 12 units horizontal (2-percent slope) and shall be
sloped toward the fixture drains and be securely fastened to
the waste outlet at the seepage entrance, making a
water-tight joint between the liner and the outlet.

Exception: Floor surfacesunder shower heads provided
for rinsing laid directly on the ground are not required to
comply with this section.

417.5.2.1 PVC sheets. Plagticized polyvinyl chloride
(PVC) sheets shall be a minimum of 0.040 inch (1.02
mm) thick, and shall meet the requirements of ASTM D
4551. Sheetsshall bejoined by solvent welding in accor-
dance with the manufacturer’sinstallation instructions.

417.5.2.2 Chlorinated polyethylene (CPE) sheets.
Nonplasticized chlorinated polyethylene sheet shall bea
minimum 0.040 inch (1.02 mm) thick, and shall meet the
requirements of ASTM D 4068. Theliner shall bejoined
in accordance with the manufacturer’s installation
instructions.

417.5.2.3 Sheet lead. Sheet lead shall not weigh less
than 4 pounds per square foot (19.5 kg/m?) coated with
an asphalt paint or other approved coating. The lead
sheet shall be insulated from conducting substances
other than the connecting drain by 15-pound (6.80 kg)
asphalt felt or itsequivalent. Sheet |ead shall bejoined by
burning.

417.5.2.4 Sheet copper. Sheet copper shall conform to
ASTM B 152 and shall not weigh lessthan 12 ounces per
square foot (3.7 kg/m?). The copper sheet shall be insu-
lated from conducting substances other than the connect-
ing drain by 15-pound (6.80 kg) asphalt felt or its
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equivalent. Sheet copper shall be joined by brazing or
soldering.

417.6 Glazing. Windows and doors within ashower enclosure
shall conform to the safety glazing requirements of the Arkan-
sas Fire Prevention Code.

SECTION 418
SINKS

418.1 Approval. Sinksshall conformto ANSI Z124.6, ASME
A112.19.1M, ASME A112.19.2M, ASME A112.19.3M,
ASME A112.19.4M, ASME A112.19.9M, CSA B45.1, CSA
B45.2, CSA B45.3 or CSA B45.4.

418.2 Sink waste outlets. Sinks shall be provided with waste
outlets a minimum of 1.5 inches (38 mm) in diameter. A
strainer or crossbar shall be provided to restrict the clear open-
ing of the waste outlet.

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

418.4 Service sinks. Service sinks are not required in spaces
with an occupant load of 15 or less.

SECTION 419
URINALS

419.1 Approval. Urinals shall conform to ANSI Z124.9,
ASME A112.19.2M, CSA B45.1 or CSA B45.5. Urinals shall
conform to the water consumption requirements of Section
604.4. Water supplied urinals shall conform to the hydraulic
performance requirements of ASME A112.19.6, CSA B45.1
or CSA B45.5.

419.2 Substitution for water closets. In each bathroom or toi-
let room, urinals shall not be substituted for more than 67 per-
cent of the required water closetsin assembly and educational
occupancies. Urinals shall not be substituted for more than 50
percent of the required water closetsin all other occupancies.

[B] 419.3 Surrounding material. Wall and floor space to a
point 2 feet (610 mm) in front of aurinal lip and 4 feet (1219
mm) abovethefloor and at least 2 feet (610 mm) to each side of
the urinal shall be waterproofed with a smooth, readily
cleanable, nonabsorbent material.

419.4 Waterless urinals/design criteria. Waterless urinals
shall conform to the intent of the provisions of this code and
provide an equivalent level of quality, strengths, effectiveness,
fire resistance durability and safety. Materials equipment or
components shall be designed and installed in accordance with
the manufacturer'sinstallation instructions.

419.4.1 Waterlessurinalstrap design. Shall be afitting or
device, which provides a seal to prevent the emission of
gases without materially affecting the flow of waste water
through the trap.

419.4.2 Waterless urinals approved standards. Urinals
shall conform to ANSI Z1249 D2D 4x2x1, ASME
A112.19.2, CSA B45.1 OR CSA B45.5.
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SECTION 420
WATER CLOSETS

420.1 Approval. Water closets shall conform to the water con-
sumption requirements of Section 604.4 and shall conform to
ANSI 7124.4, ASME A112.19.2M, CSA B45.1, CSA B45.4
or CSA B45.5. Water closets shall conform to the hydraulic
performance requirements of ASME A112.19.6. Water closet
tanks shall conform to ANSI Z124.4, ASME A112.19.2,
ASME A112.19.9M, CSA B45.1, CSA B45.4 or CSA B45.5.
Electro-hydraulic water closets shall comply with ASME
A112.19.13.

420.2 Water closetsfor public or employeetoilet facilities.
Water closet bowlsfor public or employeetoilet facilitiesshall
be of the elongated type.

420.3 Water closet seats. Water closets shall be equipped with
seatsof smooth, nonabsorbent material. All seatsof water clos-
ets provided for public or employee toilet facilities shall be of
the hinged open-front type. Integral water closet seats shall be
of the same materia as the fixture. Water closet seats shall be
sized for the water closet bowl type.

420.4 Water closet connections. A 4-inch by 3-inch (102 mm
by 76 mm) closet bend shall be acceptable. Wherea3-inch (76
mm) bend is utilized on water closets, a4-inch by 3-inch (102
mm by 76 mm) flange shall be installed to receive the fixture
horn.

SECTION 421
WHIRLPOOL BATHTUBS

421.1 Approval. Whirlpool bathtubsshall comply with ASME
A112.19.7M or with CSA B45.5 and CSA B45 (Supplement
1).

421.2 Installation. Whirlpool bathtubs shall be installed and
tested in accordance with the manufacturer’'s installation
instructions. The pump shall be located above the weir of the
fixture trap.

421.3 Drain. The pump drain and circulation piping shall be
slopedtodrainthewater inthevoluteand thecirculation piping
when the whirlpool bathtub is empty.

421.4 Suction fittings. Suction fittings for whirlpool bathtubs
shall comply with ASME A112.19.8M.

421.5 Accessto pump. Accessshall be provided to circulation
pumps in accordance with the fixture or pump manufacturer’s
installation instructions. Where the manufacturer’s instruc-
tionsdo not specify thelocation and minimum size of fiel d-fab-
ricated access openings, a 12-inch by 12-inch (305 mm by 305
mm) minimum sized opening shall be installed to provide
accessto the circulation pump. Where pumps arelocated more
than 2 feet (609 mm) from the access opening, an 18-inch by
18-inch (457 mm by 457 mm) minimum sized opening shall be
installed. A door or panel shall be permitted to close the open-
ing. In all cases, the access opening shall be unobstructed and
of the size necessary to permit the removal and replacement of
the circulation pump.

421.6 Whirlpool enclosure. Doors within awhirlpool enclo-
sure shall conform to ASME A112.19.15.
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SECTION 422
HEALTH CARE FIXTURES AND EQUIPMENT

422.1 Scope. This section shall govern those aspects of health
care plumbing systems that differ from plumbing systemsin
other structures. Health care plumbing systems shall conform
to this Code, the Arkansas Mechanical Code and Rules and
Regulations to health care facilities licensed under Act-414,
1961, as amended, and administered by the Arkansas Depart-
ment of Health and Human Services, Division of Health Care
Facilities.

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
apparatusintended to serve some special function, such asster-
ilization, distillation, processing, cooling, or storage of ice or
foods, and that connect to either the water supply or drainage
system, shall be provided with protection against backflow,
flooding, fouling, contamination of the water supply system
and stoppage of the drain.

422 .4 M aterials. Fixturesdesigned for therapy, special cleans-
ing or disposal of waste materials, combinations of such pur-
poses, or any other specia purpose, shall be of smooth,
impervious, corrosion-resistant material sand, where subjected
to temperaturesin excess of 180°F (82°C), shall be capable of
withstanding, without damage, higher temperatures.

422.5 Access. Access shall be provided to concealed piping in
connection with special fixtures where such piping contains
steam traps, valves, relief valves, check valves, vacuum break-
ersor other similar items that require periodic inspection, ser-
vicing, maintenance or repair. Access shall be provided to
concealed piping that requires periodic inspection, mainte-
nance or repair.

422.6 Clinical sink. A clinical sink shall have an integral trap
inwhichtheupper portion of avisibletrap seal providesawater
surface. The fixture shall be designed so asto permit complete
removal of the contents by siphonic or blowout action and to
reseal thetrap. A flushing rimshall providewater to cleansethe
interior surface. Thefixture shall have the flushing and cleans-
ing characteristics of awater closet.

422.7 Prohibited usageof clinical sinksand servicesinks. A
clinical sink serving a soiled utility room shall not be consid-
ered as a substitute for, or be utilized as, aservice sink. A ser-
vice sink shall not be utilized for the disposal of urine, fecal
matter or other human waste.

422.8 |ce prohibited in soiled utility room. Machines for
manufacturing ice, or any devicefor the handling or storage of
ice, shall not be located in a soiled utility room.

422.9 Sterilizer equipment requirements. The approval and
installation of all sterilizers shall conform to the requirements
of the Arkansas Mechanical Code.

422.9.1 Sterilizer piping. Access for the purposes of
inspection and maintenance shall be provided to al steril-
izer piping and devices necessary for the operation of steril-
izers.

422.9.2 Steam supply. Steam suppliesto sterilizers, includ-
ing those connected by pipes from overhead mains or

ARKANSAS PLUMBING CODE

FIXTURES, FAUCETS AND FIXTURE FITTINGS

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 Condenser s. Pressure sterilizers shall be equipped
with ameans of condensing and cooling the exhaust steam
vapors. Nonpressure sterilizers shall be equipped with a
device that will automatically control the vapor, confining
the vapors within the vessel.

422.10 Special elevations. Control valves, vacuum outletsand
devices protruding from a wall of an operating, emergency,
recovery, examining or delivery room, or in acorridor or other
location where patients are transported on awheel ed stretcher,
shall be located at an elevation that prevents bumping the
patient or stretcher against the device.

SECTION 423
SPECIALTY PLUMBING FIXTURES

423.1 Water connections. Baptisteries, ornamental and lily
pools, aquariums, ornamental fountain basins, swimming
pools, and similar constructions, where provided with water
supplies, shall be protected against backflow 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 A112.18.1 or CSA B125. Faucets 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 shall conform to the water consumption require-
ments of Section 604.4.

424.1.2 Waste fittings. Waste fittings shall conform to
ASMEA112.18.2, ASTM F409, CSA B125 or to oneof the
standardslisted in Tables 702.1 and 702.4 for above-ground
drainage and vent pipe and fittings.

424.2 Hand showers. Hand-held showers shall conform to
ASME A112.18.1 or CSA B125.1. Hand-held showers shall
provide backflow protection in accordance with ASME
A112.18.1 or CSA B125.1 or shall be protected against
backflow 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,
thermostatic or combination balanced-pressure/thermostatic
valvesthat conform to the requirements of ASSE 1016 or CSA
B125 and shall be installed at the point of use. Shower and
tub-shower combination valves required by this section shall
be equipped with ameans to limit the maximum setting of the
valveto 120°F (49°C), which shall be field adjusted in accor-
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dance with the manufacturer’s instructions. In-line thermo-
static valves shall not be utilized for compliance with this
section.

424.4 M ultiple (gang) shower s. Multiple (gang) showerssup-
plied with a single-tempered water supply pipe shall have the
water supply for such showers controlled by an approved auto-
matic temperature control mixing valvethat conformsto ASSE
1069 or CSA B125, or each shower head shall be individually
controlled by a balanced-pressure, thermostatic or combina-
tion balanced-pressure/thermostatic valve that conforms to
ASSE 1016 or CSA B125 and isinstalled at the point of use.
Such valves shall be equipped with ameansto limit the maxi-
mum setting of the valveto 120°F (49°C), which shall befield
adjusted in accordance with the manufacturer’s instructions.

424.5 Bathtub and whirlpool bathtub valves. The hot water
supplied to bathtubs and whirlpool bathtubs shall be limited to
amaximum temperature of 120°F (49°C) by awater tempera-
turelimiting devicethat conformsto ASSE 1070, except where
such protection is otherwise provided by a combination
tub/shower valve in accordance with Section 424.3.

424.6 Hose-connected outlets. Faucets and fixture fittings
with hose-connected outlets shall conform to ASME
A112.18.3M or CSA B125.

424.7 Temperature-actuated, flow reduction valves for
individual fixturefittings. Temperature-actuated, flow reduc-
tion devices, where installed for individual fixture fittings,
shall conform to ASSE 1062. Such valves shall not be used
aone as asubstitute for the balanced pressure, thermostatic or
combination shower valves required in Section 424.3.

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

SECTION 425
FLUSHING DEVICES FOR WATER CLOSETS AND
URINALS

425.1 Flushing devices required. Each water closet, urina,
clinical sink and any plumbing fixture that depends on trap
siphonage to discharge the fixture contentsto the drainage sys-
tem shall be provided with a flushometer valve, flushometer
tank or aflush tank designed and installed to supply water in
quantity and rate of flow to flush the contents of the fixture,
cleanse the fixture and refill the fixture trap.

425.1.1 Separ atefor each fixture. A flushing device shall
not serve more than one fixture.

425.2 Flushometer valvesand tanks. Flushometer valvesand
tanks shall comply with ASSE 1037. Vacuum breakers on
flushometer valves shall conform to the performance require-
ments of ASSE 1001 or CSA B64.1.1. Access shall be pro-
vided to vacuum breakers. Flushometer valves shall be of the
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water-conservation type and shall not be utilized where the
water pressure islower than the minimum required for normal
operation. When operated, the valve shall automatically com-
plete the cycle of operation, opening fully and closing posi-
tively under thewater supply pressure. Each flushometer valve
shall be provided with ameansfor regulating the flow through
the valve. The trap seal to the fixture shall be automatically
refilled after each valve flushing cycle.

425.3 Flush tanks. Flush tanks equipped for manual flushing
shall be controlled by adevice designed to refill the tank after
each discharge and to shut off compl etely the water flow to the
tank when the tank is filled to operational capacity. The trap
seal to the fixture shall be automatically refilled after each
flushing. The water supply to flush tanks equipped for auto-
matic flushing shall be controlled with atiming device or sen-
sor control devices.

425.3.1 Fill valves. All flush tanks shall be equipped with
an antisiphon fill valve conforming to ASSE 1002 or CSA
B125. Thefill valve backflow preventer shall be located at
least 1 inch (25 mm) above the full opening of the overflow
pipe.

425.3.2 Overflowsin flush tanks. Flush tanks shall be pro-
vided with overflows discharging to the water closet or uri-
nal connected thereto and shall be sized to prevent flooding
thetank at the maximum rate at which thetanksare supplied
with water according to the manufacturer’s design condi-
tions. The opening of the overflow 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 to ASTM B 152 and shall not weigh
less than 10 ounces per square foot (0.03 kg/m?).

425.3.4 Accessrequired. All partsin aflush 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
A112.19.5 or CSA B125.

SECTION 426
MANUAL FOOD AND BEVERAGE DISPENSING
EQUIPMENT

426.1 Approval. Manual food and beverage dispensing equip-
ment shall conform to the requirements of NSF 18.

SECTION 427
FLOOR SINKS

427.1 Approval. Sanitary floor sinks shall conform to the
requirements of ASME A112.6.7.
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CHAPTER 5
WATER HEATERS

SECTION 501
GENERAL

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

501.2 Water heater as space heater. Where a combination
potable 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 hot
water distribution system to atemperature of 140°F (60°C) or
less. Backflow protection shall berequired and the potability of
the water shall be maintained throughout the system.

501.3 Drain valves. Drain valves for emptying shall be
installed at the bottom of each tank-type water heater and hot
water storagetank. Drainvalvesshall conformto A SSE 1005.

501.4 Location. Water heaters and storage tanks shall be
located and connected so asto provide access for observation,
maintenance, servicing and replacement. Gas water heaters
shall not beinstalledinbathrooms or bedroomsunlessinstalled
in a closet having a weather-stripped solid door with an
approved door closing device, that has been designed exclu-
sively for thewater heater and whereall air for combustion and
ventilation is supplied from outdoors.

501.5 Water heater labeling. All water heaters shall be
third-party certified.

501.6 Water temperature control in piping from tankless
heater s. The temperature of water from tankless water heaters
shall be a maximum of 140°F (60°C) when intended for
domestic uses. This 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 for 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 bein an
accessible position outside of thetank so asto makeinspection
or reinspection readily possible.

501.8 Temperature controls. All hot water supply systems
shall be equipped with automatic temperature controls capable
of adjustments from the lowest to the highest acceptable tem-
perature settingsfor theintended temperature operating range.

SECTION 502
INSTALLATION

502.1 General. Water heaters shall be installed in accordance
with the manufacturer’s installation instructions. Oil-fired
water heaters shall conform to the requirements of this code
and the Arkansas Mechanical Code. Electric water heaters
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shall conform to the requirements of this code and provisions
of the National Electrical Code listed in Chapter 13. Gas-fired
water heaters shall conform to the requirements of this code
and the Arkansas Gas Code. Thermal expansion tanks shall be
required onwater heaterswherethermal expansion can be con-
sidered a problem due to restrictions.

502.2 Roomsused asaplenum. Water heatersusing solid, lig-
uid or gas fuel shall not be installed in a room containing
air-handling machinery when such room is used as a plenum.

502.2.1 Water heatersinstalled in gar ages. Water heaters
having an ignition source shall be elevated such that the
source of ignitionisnot lessthan 18 inches (457 mm) above
the garage floor unless listed as flammable vapor ignition
resistant.

502.3 Water heaters installed in attics. Attics containing
water heaters requiring access shall be provided with an open-
ing and unobstructed passageway large enough to allow
removal of the largest component of the water heater. The pas-
sageway shall not be less than 30 inches (762 mm) high from
the top of the walkway and 22 inches (559 mm) wide and not
morethan 20 feet (6096 mm) inlength when measured alonthe
centerline of the passageway from the opening to the equip-
ment. The passageway shall have continuous solid flooring not
less than 24 inches (610 mm) wide. A level service space not
lessthan 36 inches (914.4 mm) deep and 36 inches (914.4 mm)
wide shall be present at the front side of the water heater. The
clear access opening dimensions shall be a minimum of 20
inchesby 36 inches (508 mm by 914.4 mm) where such dimen-
sions are large enough to alow removal of the largest compo-
nent of the water heater.

Exceptions:

1. The passageway and level service space are not
required where the water heater is capable of being
serviced and removed through the required opening.

2. Where the passageway is not less than 6 feet (1829
mm) high for its entire length, the passageway shall
be not greater than 50 feet (15 250 mm) in length.

502.4 Seismic supports. Where earthquake |oads are applica-
ble in accordance with the Arkansas Fire Prevention Code,
water heater supports shall be designed and installed for the
seismic forces in accordance with the Arkansas Fire Preven-
tion Code, the Arkansas Gas Code and National Electrical
Code.

SECTION 503
CONNECTIONS

503.1 Cold water linevalve. Thecold water supply linesizeto
each hot water storagetank or water heater shall beaminimum
of 3, inch (19.1 mm) inside diameter. The cold water branch
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line from the main water supply line to each hot water storage
tank or water heater shall be provided with avalve, located near
the equipment and serving only the hot water storage tank or
water heater. The valve shall not interfere or cause adisruption
of the cold water supply to the remainder of the cold water sys-
tem. The valve shall be provided with access on the samefloor
level asthe water heater served. The cold and hot water supply
lines shall be connected to the water heater with approved
water heater copper flex connectors.

503.2 Water circulation. Themethod of connecting acirculat-
ing water heater to the tank shall provide proper circulation of
water through the water heater. The pipe or tubes required for
the installation of appliances that will draw from the water
heater or storage tank shall comply with the provisions of this
code for material and installation.

SECTION 504
SAFETY DEVICES

504.1 Antisiphon devices. An approved means, such asacold
water “dip” tubewith ahole at thetop or avacuum relief valve
installed in the cold water supply line above the top of the
heater or tank, shall be provided to prevent siphoning of any
storage water heater or tank.

504.2 Vacuum relief valve. Bottom fed water heaters and bot-
tom fed tanks connected to water heaters shall have a vacuum
relief valve installed. The vacuum relief valve shall comply
with ANSI Z721.22.

504.3 Shutdown. A means for disconnecting an electric hot
water supply system from its energy supply shall be provided
in accordance with the National Electrical Code. A separate
valve shall be provided to shut off the energy fuel supply to all
other types of hot water supply systems.

504.4 Relief valve. All storage water heaters operating above
atmospheric pressure shall be provided with an approved,
self-closing (levered) pressure relief valve and temperature
relief valve or combination thereof. The relief valve shall con-
form to ANSI Z21.22. The relief valve shall not be used as a
means of controlling thermal expansion. (Tankless water heat-
ersdo not require a pressure and temperature relief valve.)

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 asto be actuated by the water
inthetop 6 inches (152 mm) of thetank served. For installa
tions with separate storage tanks, the valves shall be
installed on the tank and there shall not be any type of valve
installed between the water heater and the storage tank.
There shall not be acheck valve or shutoff valve between a
relief valve and the heater or tank served.

504.5 Relief valve approval. Temperature and pressure relief
valves, or combinations thereof, and energy cutoff devices
shall bear thelabel of an approved agency and shall haveatem-
perature setting of not more than 210°F (99°C) and a pressure
setting not exceeding the tank or water heater manufacturer’s
rated working pressure or 150 psi (1035 kPa), whichever is
less. The relieving capacity of each pressure relief valve and
each temperature relief valve shall equal or exceed the heat
input to the water heater or storage tank.

34

504.6 Relief outlet waste. The outlet of a pressure, tempera-
ture or other relief valve shall not be directly connected to the
drainage system.

504.6.1 Dischar ge. Therelief valve shall dischargefull size
to outside the building or to an indirect waste receptor by
means of an air gap. The discharge pipe shall not have any
trapped sections. The outlet end of the discharge pipe shall
not be threaded and such discharge pipe shall not have a
valve or tee installed. Relief valve piping shall be piped
independent of other equipment drains or relief valve dis-
charge piping to the disposal point. Such pipe shall be
installed in amanner that does not cause personal injury to
occupantsin theimmediate areaor structural damageto the
building.

504.6.2 Materials. Relief valve discharge piping shall be of
those materials listed in Section 605.4 or shall be tested,
rated and approved for such use in accordance with ASME
A112.4.1. Piping from safety pan drains shall be of those
materialslisted in Table 605.4.

504.7 Require pan. Where water heaters or hot water storage
tanks are installed in locations where leakage of the tanks or
connections will cause damage, the tank or water heater shall
beinstalled in agalvanized steel pan having a minimum thick-
ness of 24 gage, or other pans approved for such use.

504.7.1 Pan size and drain. The pan shall be not less than
1.5 inches (38 mm) deep and shall be of sufficient size and
shapeto receive al dripping or condensate from the tank or
water heater. The pan shall be drained by an indirect waste
pipe having a minimum diameter of %/, inch (19 mm).

504.7.2 Pan drain termination. The pan drain shall extend
full-sizeand terminate over asuitably located indirect waste
receptor or floor drain or extend to the exterior of the build-
ing and terminate not less than 6 inches (152 mm) and not
more than 24 inches (610 mm) above the adjacent ground
surface.

SECTION 505
INSULATION

[E] 505.1 Unfired vessel insulation. Unfired hot water storage
tanks shall be insulated so that heat lossis limited to a maxi-
mum of 15 British thermal units per hour (Btu/h) per square
foot (47 W/m?) of external tank surface area. For purposes of
determining this heat loss, the design ambient temperature
shall not be higher than 65°F (18°C).
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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
utilizationin connection with human occupancy and habitation
and shall governtheinstallation of individual water supply sys-
tems.

601.2 Solar energy utilization. Solar energy systems used for
heating potablewater or using an independent medium for hesat-
ing potablewater shall comply with the applicable requirements
of this code. The use of solar energy shall not compromise the
requirements for cross connection or protection of the potable
water supply system required by this code.

601.3 Existing piping used for grounding. Existing metallic
water 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. Every structure equipped with plumbing fix-
tures and utilized for human occupancy or habitation shall be
provided 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,
medical or pharmaceutical products. Unless otherwise pro-
vided in thiscode, potablewater shall be supplied to all plumb-
ing fixtures.

602.3 Individual water supply. Where apotable public water
supply isnot available, individual sourcesof potablewater sup-
ply shall be utilized.

602.3.1 Sour ces. 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 or cistern. Surface bodies of
water and land cisterns shall not be sources of individua
water supply unless properly treated by approved meansto
prevent contamination.

602.3.2 Minimum quantity. The combined capacity of the
source and storage in an individual water supply system
shall supply thefixtureswith water at rates and pressures as
required by this chapter.

602.3.3Water quality. Water from anindividual water sup-
ply shall be approved as potable by the authority having
jurisdiction prior to connection to the plumbing system.
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602.3.4 Disinfection of system. After construction or
major repair, the individual water supply system shall be
purged of deleterious matter and disinfected in accordance
with Section 610.

602.3.5 Pumps. Pumps shdl be rated for the transport of
potable water. Pumps in an individual water supply system
shall be constructed and installed so asto prevent contamina
tion from entering a potable water supply through the pump
units. Pumps shall be sealed to the well casing or covered
with awater-tight seal. Pumps shall bedesigned to maintaina
prime and installed such that ready accessis provided to the
pump parts of the entire assembly for repairs.

602.3.5.1 Pump enclosure. The pump room or enclo-
sure around awell pump shall be drained and protected
from freezing by heating or 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 floor. Well pits
shall be prohibited.

SECTION 603
WATER SERVICE

603.1 Sizeof water servicepipe. Thewater servicepipeshall
besizedto supply water tothestructurein the quantitiesand at
the pressuresrequired in this code. The minimum diameter of
water service pipe shall be?/, inch (19.1 mm).

603.2 Separ ation of water serviceand building sewer. Water
service pipe and the building sewer shall be separated by 10
feet (3048 mm) of undisturbed or compacted earth.

Exceptions:

1. The required separation distance shall not apply
where the bottom of the water service pipe within 10
feet (3048 mm) of the sewer is a minimum of 12
inches (305 mm) above thetop of the highest point of
the sewer and the pipe materials conform to Table
702.3.

2. The required separation distance shall not apply
where awater service pipe Crosses a sewer pipe pro-
vided the water service pipeis sleeved to at least 10
feet (1524 mm) horizontally from the sewer pipe cen-
terline, on both sides of such crossing with pipe mate-
rialslistedin Table605.3, Table 702.2 or Table 702.3.

603.2.1 Water service near sources of pollution. Potable
water service pipes shal not be located in, under or above
cesspooals, septic tanks, septic tank drainage fields or seep-
age pits (see Section 605.1 for soil and groundwater condi-
tions).

603.2.2 Separ ate ditch for water. Except as provided in
603.2 of this code, water lines shall be installed in separate
trenches. In no case shall electrical lines, TV cablelines or
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gaslinesbeinstalled in the sametrench with water or sewer
unless approved by the State Administrative Authority.

603.2.3 Individual water. Except as approved by the State
Administrative Authority, in no case shal a residential
building be alowed to connect to the same water, building
drainor building sewer serviceof another privateresidential
building. Each building structure shall have separate water,
and/or water line service from the point of the utility source
and in no case be interconnected with the plumbing system
of another privately owned property.

SECTION 604
DESIGN OF BUILDING WATER
DISTRIBUTION SYSTEM

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

604.2 System interconnection. At the points of interconnec-
tion between the hot and cold water supply piping systemsand
the individual fixtures, appliances or devices, provisions shall
be made to 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 capaci-
tiesat thefixture supply pipe outlets shall not belessthan shown
in Table 604.3. The minimum flow rate and flow pressure pro-
vided tofixturesand appliancesnot listed in Table 604.3 shall be
in accordance with the manufacturer’s installation instructions.

604.4 Maximum flow 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 [3.5 gallons (13 L) per
flushing cycle].

2. Vegetable sprays.

3. Clinical sinks[4.5gallons(17L) per flushing cycle].
4. Servicesinks.

5. Emergency showers.

604.5 Size of fixture supply. The minimum size of afixture
supply pipe shall be as shown in Table 604.5. The fixture sup-
ply pipe shall not terminate more than 30 inches (762 mm)
from the point of connection tothefixture. A reduced-sizeflex-
iblewater connector installed between the supply pipe and the
fixture shall be of an approved type. The supply pipe shall
extendtothefloor or wall adjacent to thefixture. The minimum
size of individual distribution lines utilized in parallel water
distribution systems shall be as shown in Table 604.5.

604.6 Variable street pressures. Where street water main
pressuresfluctuate, the building water distribution system shall
be designed for the minimum pressure available.

604.7 Inadequate water pressure. Wherever water pressure
from the street main or other source of supply isinsufficient to
provide flow pressures at fixture outlets as required under
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Table 604.3, a water pressure booster system conforming to

TABLE 604.3
WATER DISTRIBUTION SYSTEM DESIGN CRITERIA
REQUIRED CAPACITY AT FIXTURE SUPPLY PIPE OUTLETS

FIXTURE SUPPLY OUTLET FLOW RATE? FLOW
SERVING (gpm) PRESSURE (psi)
Bathtub 4 8
Bidet 2 4
Combination fixture 4 8
Dishwasher, residential 275 8
Drinking fountain 0.75 8
Laundry tray 4 8
Lavatory 2 8
Shower 3 8
Shower, temperature controlled 3 20
Sillcock, hose bibb 5 8
Sink, residential 25 8
Sink, service 3 8
Urinal, valve 15 15
it s | =
Water closet, flushometer tank 1.6 15
Wte dos, s 2 s
Water closet, tank, close 3 8
coupled
Water closet, tank, one piece 6 20

For SI:

1 pound per square inch = 6.895 kPa,

1 gallon per minute = 3.785 L/m.
a. For additional requirements for flow rates and quantities, see Section 604.4.

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

PLUMBING FIXTURE OR FIXTURE
FITTING

MAXIMUM FLOW RATE OR
QUANTITY®?

Lavatory, private

2.2 gpm at 60 psi

Lavatory, public, (metering)

0.25 gallon per metering cycle

Lavatory, public

(other than metering) 0.5 gpm at 60 psi
Shower head® 2.5gpm at 80 psi
Sink faucet 2.2 gpm at 60 psi
Urinal 1.0 gallon per flushing cycle
Water closet 1.6 gallons per flushing cycle
For SI: 1 galon=3.785L, 1 galon per minute = 3.785 L/m,

1 pound per square inch = 6.895 kPa.
a. A hand-held shower spray is a shower head.
b. Consumption tolerances shall be determined from referenced standards.
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Section 606.5 shall be installed on the building water supply
system.

TABLE 604.5
MINIMUM SIZES OF FIXTURE WATER SUPPLY PIPES

MINIMUM PIPE SIZE
FIXTURE (inch)
Bathtubs? (60” x 32” and smaller) Y,
Bathtubs® (larger than 60” x 32”) Y,
Bidet 3y
Combination sink and tray Y,
Dishwasher, domestic? Y,
Drinking fountain 3
Hose bibbs Y,
Kitchen sink? Y,
Laundry, 1, 2 or 3 compartments® 1,
Lavatory 3g
Shower, single head? Y,
Sinks, flushing rim 3,
Sinks, service Y,
Urinal, flush tank 1,
Urinal, flush valve 3,
Wall hydrant Y,
Water closet, flush tank 3g
Water closet, flush valve 1
Water closet, flushometer tank 3g
Water closet, one piece? Y,

For SI:  1inch=25.4 mm, 1foot = 304.8 mm,
1 pound per square inch = 6.895 kPa.

a. Wherethe devel oped length of the distribution lineis 60 feet or less, and the
available pressure at the meter isaminimum of 35 psi, the minimum size of
anindividua distribution line supplied from amanifold and installed as part
of aparallel water distribution system shall be onenominal tubesize smaller
than the sizes indicated.

604.8 Water-pressure reducing valve or regulator. Where
water pressure within a building exceeds 75 psi (552 kPa)
static, an approved water-pressure reducing valve conforming
to ASSE 1003 with strainer shall beinstalled to reducethepres-
sure in the building water distribution piping to 75 psi (552
kPa) static or less.

Exception: Servicelinesto sill cocksand outside hydrants,
and main supply risers where pressure from the mains is
reduced to 75 psi (552 kPa) or less at individual fixtures.

604.8.1 Valvedesign. The pressure-reducing valve shall be
designed to remain open to permit uninterrupted water flow
in case of valvefailure.

604.8.2 Repair and removal. All water-pressure reducing
valves, regulators and strainers shall be so constructed and
installed as to permit repair or removal of parts without
breaking a pipeline or removing the valve and strainer from
the pipeline.
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604.9 Water hammer. Theflow velocity of the water distribu-
tion system shall be controlled to reduce the possibility of
water hammer. A water-hammer arrestor shall be installed
where quick-closing valves are utilized. Water-hammer
arrestors shall be installed in accordance with the manufac-
turer's specifications. Water-hammer arrestors shall conform
to ASSE 1010.

604.10 Gridded and parallel water distribution system
manifolds. Hot water and cold water manifolds installed with
gridded or parallel connected individual distribution lines to
each fixture or fixture fitting shall be designed in accordance
with Sections 604.10.1 through 604.10.3.

604.10.1 M anifold sizing. Hot water and cold water mani-
folds shall be sized in accordance with Table 604.10.1. The
total gallons per minute is the demand of all outlets sup-
plied.
TABLE 604.10.1
MANIFOLD SIZING

MAXIMUM DEMAND (gpm)
NOMINAL SIZE
INTERNAL DIAMETER Velocity at 4 feet | Velocity at 8 feet
(inches) per second per second

3, 6 11

1 10 20
1Y, 15 31
1Y, 22 44

For SI:  1inch=25.4 mm, 1 gallon per minute = 3.785 L/m,
1 foot per second = 0.305 m/s.

604.10.2 Valves. Individual fixture shutoff valvesinstalled
at themanifold shall beidentified asto thefixture being sup-
plied.

604.10.3 Access. Access shall be provided to manifolds.

604.11 Individual pressure balancing in-line valves for
individual fixturefittings. Whereindividual pressure balanc-
ing in-line valves for individual fixture fittings are installed,
such valvesshall comply with ASSE 1066. Such valvesshall be
installed in an accessible location and shall not be utilized
alone as asubstitute for the balanced pressure, thermostatic or
combination shower valves required in Section 424.3.

SECTION 605
MATERIALS, JOINTS AND CONNECTIONS

605.1 Soil and ground water. The installation of awater ser-
vice or water distribution pipe shall be prohibited in soil and
ground water contaminated with solvents, fuels, organic com-
pounds or other detrimental material scausing permeation, cor-
rosion, degradation or structural failure of the piping material.
Where detrimental conditions are suspected, achemical analy-
sis of the soil and ground water conditions shall be required to
ascertain the acceptability of the water service or water distri-
bution piping material for the specificinstall ation. Where detri-
mental conditions exist, approved aternative materials or
routing shall be required.
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605.2 L ead 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.

605.3 Water service pipe. Water service pipe shall conformto
NSF 61 and shall conform to one of the standards listed in
Table 605.3. All water service pipe or tubing, installed under-
ground and outside of the structure, shall have a minimum
working pressurerating of 160 psi (1100 kPa) at 73.4°F (23°C).
Where the water pressure exceeds 160 psi (1100 kPa), piping
material shall have aminimum rated working pressure equal to
the highest available pressure. Plastic water service pipe shall
terminateno closer than 30 inches (762 mm) outside of an exte-
rior wall or slab on grade. All ductileiron water service piping
shall becement mortar lined in accordancewith AWWA C104.

605.3.1 Dual check-valve-type backflow preventer.
Whereadual check-valvebackflow preventer isinstalled on
thewater supply system, it shall comply with ASSE 1024 or
CSA B64.6.

605.4 Water distribution pipe. Water distribution pipe shall
conform to NSF 61 and shall conform to one of the standards
listedin Table 605.4. All hot water distribution pipe and tubing
shall have a minimum pressure rating of 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 conform to the

respective pipe standards or one of the standardslistedin Table
605.5. All pipe fittings utilized in water supply systems shall
also conform to NSF 61. The fittings shall not have ledges,
shoulders or reductions capable of retarding or obstructing
flow in the piping. Ductile and gray iron pipe fittings shall be
cement mortar lined in accordance with AWWA C104.

605.5.1 Mechanically formed tee fittings. Mechanically
extracted outlets shall have aheight not lessthan threetimes
the thickness of the branch tube wall.

605.5.1.1 Full flow assurance. Branch tubes shall not
restrict theflow intheruntube. A dimple/depth stop shall
be formed in the branch tube to ensure that penetration
into the collar is of the correct depth. For inspection pur-
poses, a second dimple shall be placed 0.25 inch (6.4
mm) above the first dimple. Dimples shall be aigned
with the tube run.

605.5.1.2 Brazed joints. Mechanicaly formed tee fit-
tings shall be brazed in accordance with Section
605.14.1.

605.6 Flexible water connectors. Flexible water connectors
exposed to continuous pressure shall conform to ASME
A112.18.6. Access shall be provided to al flexible water con-
nectors.

605.7 Valves. All valves shall be of an approved type and com-
patible with the type of piping material installed in the system.
Ball valves, gate valves, globe valves and plug valvesintended

TABLE 605.3
WATER SERVICE PIPE
MATERIAL STANDARD
Acrylonitrile butadiene styrene (ABS) plastic pipe ASTM D 1527, ASTM D 2282
Asbestos-cement pipe ASTM C 296
Brass pipe ASTM B 43

Chlorinated polyvinyl chloride (CPVC) plastic pipe

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

Copper or copper-aloy pipe

ASTM B 42, ASTM B 302

Copper or copper-aloy 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) plastic tubing

ASTM F 876, ASTM F 877, CSA B137.5

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

ASTM F 1281; CSA B137.10M

Cross-linked polyethylene/aluminum/high-density polyethylene
(PEX-AL-HDPE)

ASTM F 1986

Ductile iron water pipe

AWWA C151; AWWA C115

Galvanized steel pipe

ASTM A 53

Polybutylene (PB) plastic pipe and tubing

ASTM D 2662; ASTM D 2666; ASTM D 3309; CSA B137.8M

Polyethylene (PE) plastic pipe

ASTM D 2239; CSA B137.1

Polyethylene (PE) plastic tubing

ASTM D 2737; CSA B137.1

Polyethylene/al uminum/pol ethylene (PE-AL-PE) pipe

ASTM F 1282, CSA B137.9

Polypropylene (PP) plastic pipe or tubing

ASTM F 2389; CSA B137.11

Polyvinyl chloride (PVC) plastic pipe

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

Stainless steel pipe (Type 304/304L)

ASTM A 312; ASTM A 778

Stainless steel pipe (Type 316/316L)

ASTM A 312; ASTM A 778

a. M or WM shall not beinstalled below concrete.
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TABLE 605.4
WATER DISTRIBUTION PIPE

MATERIAL

STANDARD

Brass pipe

ASTM B 43

Chlorinated polyvinyl chloride (CPVC) 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-aloy tubing (Type K, WK, L, WL, M or WM)2

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

Cross-linked polyethylene (PEX) plastic tubing

ASTM F876/ 877, NSFSF-14 / NSF 61

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

ASTM F 1281; CSA B137.10M

Cross-linked polyethylene/aluminum/high-density polyethylene

(PEX-AL-HDPE) ASTM F 1986
Galvanized steel pipe ASTM A 53
Polybutylene (PB) plastic pipe and tubing ASTM D 3309; CSA B137.8M
Polyethylene/Aluminum/Polyethylene (PE-AL-PE) composite pipe |ASTM F 1282

Polypropylene (PP) plastic pipe or tubing

ASTM F 2389; CSA B137.11

Stainless steel pipe (Type 304/304L)

ASTM A 312; ASTM A 778

Stainless steel pipe (Type 316/316L)

ASTM A 312; ASTM A 778

a. M or WM shall not be installed below concrete.

TABLE 605.5
PIPE FITTINGS
MATERIAL STANDARD
Acrylonitrile butadiene styrene (ABS) plastic ASTM D 2468

Cast-iron

ASME B16.4; ASME B16.12

Chlorinated polyvinyl chloride (CPVC) plastic

ASTM F 437, ASTM F 438; ASTM F 439; CSA B137.6

Copper or copper alloy

ASME B16.15; ASME B16.18; ASME B16.22; ASME B16.23;
ASME B16.26; ASME B16.29

Cross-linked polyethylene/aluminum/high-density polyethylene
(PEX-AL-HDPE)

ASTM F 1986

Fittings for cross-linked polyethylene (PEX) plastic tubing

ASTM F 877, ASTM F 1807, ASTM F 1960; ASTM F 2080;
ASTM F 2159; CSA B137.5

Gray iron and ductile iron

AWWA C110; AWWA C153

Malleableiron ASME B16.3
Metal (brass) insert fittings for
Polyethylene/AluminunvPolyethylene (PE-AL-PE) and Cross-linked |ASTM F 1974
Polyethylene/ Aluminum/Polyethylene (PEX-AL-PEX)
Polybutylene (PB) plastic CSA B137.8

Polyethylene (PE) plastic

ASTM D 2609; CSA B137.1

Polypropylene (PP) plastic pipe or tubing

ASTM F 2389; CSA B137.11

Polyvinyl chloride (PVC) plastic

ASTM D 2464; ASTM D 2466; ASTM D 2467; CSA B137.2

Stainless steel (Type 304/304L)

ASTM A 312; ASTM A 778

Stainless steel (Type 316/316L)

ASTM A 312; ASTM A 778

Steel

ASME B16.9; ASME B16.11; ASME B16.28
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to supply drinking water shall meet the requirements of NSF
61.

605.8 Manufactured pipe nipples. Manufactured pipe nip-
plesshall conformto one of the standardslisted in Table605.8.

TABLE 605.8
MANUFACTURED PIPE NIPPLES
MATERIAL STANDARD
Brass-, copper-, chromium-plated ASTM B 687
Steel ASTM A 733

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

1. Cement or concretejoints.

2. Joints made with fittings not approved for the specific
installation.

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

5. Joints and connections under slab are prohibited unless
made by low heat welding, such as sil-fos, or low heat
rod welding.

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 Mechanical joints. Mechanical joints on water
pipes shall be made with an elastomeric seal conforming to
ASTM D 3139. Mechanical jointsshall only beinstalled in
underground systems, unless otherwise approved. Joints
shall be installed only in accordance with the manufac-
turer’sinstructions.

605.10.2 Solvent cementing. Joint surfaces shall be clean
and free from moisture. Solvent cement that conforms to
ASTM D 2235 shall be applied to all joint surfaces. The
joint shall be made while the cement iswet. 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 shal 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. Approved thread lubricant or tape shal be
applied on the male threads only.

605.11 Asbestos-cement. Joints between asbestos-cement
pipeor fittings shall bemade with asleeve coupling of thesame
composition as the pipe, sealed with an elastomeric ring con-
formingto ASTM D 1869.

605.12 Brass. Joints between brass pipe or fittings shall com-
ply with Sections 605.12.1 through 605.12.4.

605.12.1 Brazed joints. All joint surfaces shall be cleaned.
An approved flux shall be applied whererequired. Thejoint
shall bebrazed with afiller metal conformingto AWSAS.8.

605.12.2 Mechanical joints. Mechanical joints shall be
installed in accordance with the manufacturer’s instruc-
tions.
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605.12.3 Threaded joints. Threads shall conform to
ASME B1.20.1. Pipe-joint compound or tape shal be
applied on the male threads only.

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

605.13 Gray iron and ductileiron joints. Jointsfor gray and
ductile iron pipe and fittings shall comply with AWWA C111
and shall be installed in accordance with the manufacturer’'s
installation instructions.

605.14 Copper pipe. Joints between copper or copper-alloy
pipe or fittings shall comply with Sections 605.14.1 through
605.14.5.

605.14.1 Brazed joints. All joint surfaces shall be cleaned.
An approved flux shall be applied whererequired. Thejoint
shall bebrazed with afiller metal conformingto AWSAS.8.

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

605.14.3 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 cleaned. A flux conforming
to ASTM B 813 shall be applied. Thejoint shall be soldered
with a solder conforming 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 composition
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 be
applied on the male threads only.

605.14.5 Welded joints. All joint surfaces shall be cleaned.
Thejoint 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. All joint surfaces shall be cleaned.
An approved flux shall be applied whererequired. Thejoint
shall bebrazed with afiller metal conformingto AWSAS.8.

605.15.2 Flared joints. Flared jointsfor water pipe shall be
made by atool designed for 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 828. All cut tube
ends shall be reamed to the full inside diameter of the tube
end. All joint surfaces shall be cleaned. A flux conforming
to ASTM B 813 shall be applied. Thejoint shall be soldered
with a solder conforming to ASTM B 32. The joining of
water supply piping shall be made with lead-free solders
and fluxes. “Lead free” shall mean achemica composition
equal to or lessthan 0.2-percent lead.

605.16 CPVC plastic. Jointsbetween CPV C plastic pipeor fit-
tings shall comply with Sections 605.16.1 through 605.16.3.
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605.16.1 Mechanical joints. Mechanical joints shall be
installed in accordance with the manufacturer’s instruc-
tions.

605.16.2 Solvent cementing. Joint surfaces shall be clean
and free from moisture, and an approved primer shall be
applied. Solvent cement, orangein color and conforming to
ASTM F 493, shall beappliedto all joint surfaces. Thejoint
shall be made while the cement is wet, and in accordance
with ASTM D 2846 or ASTM F 493. Solvent-cement joints
shall be permitted above or below ground.

Exception: A primer isnot required whereall of thefol-
lowing conditions apply:

1. The solvent cement used isthird-party certified as
conforming to ASTM F 493.

2. The solvent cement used isyellow in color.

3. Thesolvent cementisused only for joining %/, inch
(12.7 mm) through 2 inch (51 mm) diameter
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 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 permitted. Approved thread lubricant or tape shall
be applied on the male threads only.

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

605.17.1 Flared joints. Flared pipe ends shall be made by a
tool designed for that operation.

605.17.2 Mechanical joints. Mechanical joints shall be
installed in accordance with the manufacturer’s instruc-
tions. Fittings for cross-linked polyethylene (PEX) plastic
tubing asdescribedin ASTM F 877, ASTM F 1807, ASTM
F 1960, and ASTM F 2080 shall beinstalled in accordance
with the manufacturer’s instructions.

605.18 Steel. Joints between galvanized steel pipe or fittings
shall comply with Sections 605.18.1 and 605.18.2.

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

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

605.19 Polybutylene plastic. Joints between polybutylene
plastic pipe and tubing or fittings shall comply with Sections
605.19.1 through 605.19.3.

605.19.1 Flared joints. Flared pipe ends shall be made by a
tool designed for that operation.

605.19.2 Heat-fusion joints. Joints shall be of the
socket-fusion or butt-fusion type. Joint surfaces shall be
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clean and free from moisture. All joint surfaces shall be
heated to melt temperature and joined. The joint shall be
undisturbed until cool. Joints shall be made in accordance
with ASTM D 2657, ASTM D 3309 or CAN3-B137.8M.

605.19.3 Mechanical joints. Mechanical joints shall be
installed in accordance with the manufacturer’s instruc-
tions. Metalic lock rings employed with insert fittings as
described in ASTM D 3309 or CAN3-B137.8M shall be
installed in accordance with the manufacturer’s instruc-
tions.

605.20 Polyethylene plastic. Joints between polyethylene
plastic pipe and tubing or fittings shall comply with Sections
605.20.1 through 605.20.4.

605.20.1 Flared joints. Flared joints shall be permitted
where so indicated by the pipe manufacturer. Flared joints
shall be made by atool designed for that operation.

605.20.2 Heat-fusion joints. Joint surfaces shall be clean
and free from moisture. All joint surfaces shall be heated to
melt temperature and joined. Thejoint shall be undisturbed
until cool. Jointsshall be madein accordancewithASTM D
2657.

605.20.3 Mechanical joints. Mechanical joints shall be
installed in accordance with the manufacturer's instruc-
tions.

605.20.4 |Installation. Polyethylene pipe shall be cut
square, with acutter designed for plastic pipe. Except where
joined by heat fusion, pipe ends shall be chamfered to
remove sharp edges. Kinked pipe shall not beinstalled. The
minimum pipe bending radius shall not be lessthan 30 pipe
diameters, or the minimum coil radius, whichever isgreater.
Piping shall not be bent beyond straightening of the curva-
ture of the coil. Bends shall not be permitted within 10 pipe
diameters of any fitting or valve. Stiffener insertsinstalled
with compression-type couplings and fittings shall not
extend beyond the clamp or nut of the coupling or fitting.

605.21 Polypropylene (PP) plastic. Joints between PP plastic
pipe and fittings shall comply with Section 605.21.1 or
605.21.2.

605.21.1 Heat-fusion joints. Heat-fusion joints for poly-
propylene pipe and tubing joints shall be installed with
socket-type heat-fused polypropylene fittings, butt-fusion
polypropylene fittings or electrofusion polypropylene fit-
tings. Joint surfaces shall be clean and free from moisture.
The joint shall be undisturbed until cool. Joints shall be
made in accordance with ASTM F 2389.

605.21.2 Mechanical and compression sleeve jaints.
Mechanical and compression sleevejointsshall beinstalled
in accordance with the manufacturer’s instructions.

605.22 PVC plastic. Joints between PV C 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 elastomeric 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 the manufacturer’'s
instructions.
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605.22.2 Solvent cementing. Joint surfaces shall be clean
and free from moisture. A purple primer that conforms to
ASTM F 656 shall be applied. Solvent cement not purplein
color and conforming to ASTM D 2564 or CSA-B137.3
shall beappliedto all joint surfaces. Thejoint 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.

605.22.3 Threaded joints. Threads shal 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 permitted. Approved thread lubricant or tape shall
be applied on the male threads only.

605.23 Stainless steel. Joints between stainless stedl pipe and
fittings shall comply with Sections 605.23.1 and 605.23.2.

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

605.23.2 Welded joints. All joint surfaces shall be cleaned.
Thejoint shall bewelded autogenously or with an approved
filler metal asreferenced in ASTM A 312.

605.24 Joints between different materials. Joints between
different piping materials shall be made with a mechanical
joint of the compression or mechanical-sealing type, or as per-
mitted in Sections 605.24.1, 605.24.2 and 605.24.3. Connec-
tors or adapters shall have an elastomeric seal conforming to
ASTM D 1869 or ASTM F 477. Joints shall be installed in
accordance with the manufacturer’s instructions.

605.24.1 Copper or copper-alloy tubing to galvanized
steel pipe. Joints between copper or copper-aloy tubing
and galvanized steel pipe shall be made with a brassfitting
or didlectric fitting. The copper tubing shall be soldered to
the fitting in an approved manner, and the fitting 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 between
plastic pipe and other piping material shall be madewith an
approved adapter fitting.

605.24.3 Stainless steel. Joints between stainless steel and
different piping materials shall be made with a mechanical
joint of the compression or mechanical sealing type or a
dielectric fitting.

SECTION 606
INSTALLATION OF THE BUILDING
WATER DISTRIBUTION SYSTEM

606.1 L ocation of full-open valves. Full-open valves shall be
installed in the following locations:

1. Onthebuilding water service pipefrom the public water
supply near the curb.

2. Onthewater distribution supply pipeat the entranceinto
the structure.

3. Onthe discharge side of every water meter.
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4. On the base of every water riser pipe in occupancies
other than multiple-family residential occupancies that
aretwo storiesor lessin height and in one- and two-fam-
ily residential occupancies.

5. Onthetop of every water down-feed pipein occupancies
other than one- and two-family residential occupancies.

6. Ontheentranceto every water supply pipeto adwelling
unit, except where supplying a single fixture equipped
with individua stops.

7. On the water supply pipe to a gravity or pressurized
water tank.

8. On the water supply pipe to every water heater.

606.2 Location of shutoff valves. Shutoff valves shall be
installed in the following locations:

1. Onthefixture supply to each plumbing fixture other than
bathtubs and showersin one- and two-family residential
occupancies, and other than in individual sleeping units
that are provided with unit shutoff valves in hotels,
motels, boarding houses and similar occupancies.

2. On the water supply pipe to each sillcock.

3. On the water supply pipe to each appliance or mechani-
cal equipment.

606.3 Access to valves. Access shall be provided to all
full-open valves and shutoff valves.

606.4 Valveidentification. Service and hose bibb valves shall
beidentified. All other valvesinstalled in locationsthat are not
adjacent to the fixture or appliance shall be identified, indicat-
ing the fixture or appliance served.

606.5 Water pressure booster systems. Water pressure
booster systems shall be provided as required by Sections
606.5.1 through 606.5.10. Pipefitting'sinstalled for water dis-
tribution and water service pipe shall have a minimum ID of
80% of inside pipe diameter.

606.5.1 Water pressurebooster systemsrequired. Where
the water pressure in the public water main or individual
water supply system isinsufficient to supply the minimum
pressures and quantities specified in this code, the supply
shall be supplemented by an elevated water tank, a
hydropneumatic pressure booster system or a water pres-
sure booster pump installed in accordance with Section
606.5.5.

606.5.2 Support. All water supply tanks shall be supported
in accordance with the Arkansas Fire Prevention Code.

606.5.3 Covers. All water supply tanks shall be covered to
keep out unauthorized persons, dirt and vermin. The covers
of gravity tanks shall be vented with areturn bend vent pipe
with an area not less than the area of the down-feed riser
pipe, and the vent shall be screened with a corrosion-resis-
tant screen of not lessthan 16 by 20 mesh per inch (630 by
787 mesh per m).

606.5.4 Over flowsfor water supply tanks. Eachgravity or
suction water supply tank shall be provided with an over-
flow with a diameter not less than that shown in Table
606.5.4. The overflow outlet shall discharge at a point not
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less than 6 inches (152 mm) above the roof or roof drain;
floor or floor drain; or over an open water-supplied fixture.
Theoverflow outlet shall be covered with acorrosion-resis-
tant screen of not lessthan 16 by 20 mesh per inch (630 by
787 mesh per m) and by 0.25-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
freeze on roof walks.

TABLE 606.5.4
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 2Y,
150 - 200 3
200 - 400 4
400 - 700 5
700 - 1,000 6
Over 1,000 8

For SI: 1inch =25.4 mm, 1 gallon per minute = 3.785 L/m.

606.5.5 L ow-pressurecutoff required on booster pumps.
A low-pressure cutoff shall be installed on all booster
pumps in a water pressure booster system to prevent cre-
ation of avacuum or negative pressure on the suction 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. Potable
water inletsto gravity tanksshall be controlled by afill valve
or other automatic supply valveinstalled so asto prevent the
tank from overflowing. Theinlet shall beterminated so asto
provideanair gap not lessthan 4 inches (102 mm) abovethe
overflow.

606.5.7 Tank drain pipes. A valved pipe shall be provided
at the lowest point of each tank to permit emptying of the
tank. The tank drain pipe shall discharge as required for
overflow pipesand shall not besmaller in sizethan specified
in Table 606.5.7.

TABLE 606.5.7
SIZE OF DRAIN PIPES FOR WATER TANKS
TANK CAPACITY (gallons) DRAIN PIPE (inches)
Upto 750 1
751 to 1,500 1Y,
1,501 to 3,000 2
3,001 to 5,000 24,
5,000 to 7,500 3
Over 7,500 4

For SI: 1inch=254mm, 1gallon=3.785L.

606.5.8 Prohibited location of potable supply tanks.
Potable water gravity tanks or manholes of potable water
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pressure tanks shall not be located directly under any soil or
waste piping or any source of contamination.

606.5.9 Pressuretanks, vacuum relief. All water pressure
tanks shall be provided with avacuum relief valve at thetop
of thetank that will operate up to amaximum water pressure
of 200 psi (1380 kPa) and up to a maximum temperature of
200°F (93°C). The minimum size of such vacuum relief
valve shall be 0.50 inch (12.7 mm).

Exception: This section shall not apply to pressurized
captive air diaphragm/bladder tanks.

606.5.10 Pressurerélief for tanks. Every pressuretankina
hydropneumatic pressure booster system shall be protected
with a pressure relief valve. The pressure relief valve shall
be set at amaximum pressure equal to the rating of thetank.
Therdlief valve shall beinstalled on the supply pipe to the
tank or on thetank. Therelief valve shall discharge by grav-
ity to asafe place of disposal.

606.6 Water supply system test. Upon completion of a sec-
tion of or theentirewater supply system, the system, or portion
completed, shall be tested in accordance with Section 312.

SECTION 607
HOT WATER SUPPLY SYSTEM

607.1 Whererequired. In residential occupancies, hot water
shall be supplied to all plumbing fixtures and equipment uti-
lized for bathing, washing, culinary purposes, cleansing, laun-
dry or building maintenance. In nonresidential occupancies,
hot water shall be supplied for culinary purposes, cleansing,
laundry or building maintenance purposes. In nonresidential
occupancies, hot water or tempered water shall be supplied for
bathing and washing purposes. Tempered water shall be sup-
plied through a water temperature limiting device that con-
forms to ASSE 1070 and shall limit the tempered water to a
maximum of 110°F (43°C). This provision shall not supersede
the requirement for protective shower valves in accordance
with Section 424.3.

607.2 Hot water supply temperature maintenance. Where
the devel oped length of hot water piping from the source of hot
water supply to the farthest fixture exceeds 100 feet (30 480
mm), the hot water supply system shall be provided with a
method of maintaining the temperature in accordance with the
Arkansas Energy Conservation Code.

607.2.1 Piping insulation. Circulating hot water system
piping shall be insulated in accordance with the Arkansas
Energy Conservation Code.

[E] 607.2.2 Hot water system controls. Automatic circu-
lating hot water system pumps or heat trace shall be
arranged to be conveniently turned off, automatically or
manually, when the hot water system is not in operation.

607.2.3 Recirculating pump. Where athermostatic mixing
vave is used in a system with a hot water recirculating
pump, the hot water or tempered water return line shall be
routed to the cold water inlet pi pe of thewater heater and the
cold water inlet pipe or the hot water return connection of
the thermostatic mixing valve.
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607.3 Thermal expansion control. A means of controlling
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. For water service system
sizesup to andincluding 2inches (51 mm), adevicefor con-
trolling pressure shall be installed where, because of ther-
mal expansion, the pressure on the downstream side of a
pressure-reducing valve exceeds the pressure-reducing
valve setting.

607.3.2 Backflow prevention device or check valve.
Where a backflow prevention device, check valve or other
deviceisinstalled on awater supply system utilizing storage
water heating equipment such that thermal expansion
causesanincreasein pressure, adevicefor controlling pres-
sure shall be installed.

607.4 Flow of hot water to fixtures. Fixture fittings, faucets
and diverters shall be installed and adjusted so that the flow of
hot water from the fittings corresponds to the left-hand side of
the fixture fitting.

Exception: Shower and tub/shower mixing valves con-
forming to ASSE 1016 or CSA B125, wheretheflow of hot
water corresponds to the markings on the device.

607.5 Hot to dishwashing machines. Dishwashing machines,
or similar dishwashing equipment not in privateliving quarters
or dwelling units, shall be provided with water at 180° F (82°
C) and not more than 194° F (90° C).

SECTION 608
PROTECTION OF POTABLE WATER SUPPLY

608.1 General. A potable water supply system shall be
designed, installed and maintained in such a manner so as to
prevent contamination from nonpotableliquids, solidsor 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
608.1, except as specifically stated in Sections 608.2 through
608.16.10.

608.2 Plumbing fixtures. The supply lines and fittings for
every plumbing fixture shall be installed so as to prevent
backflow. Plumbing fixture fittings shall provide backflow
protection in accordance with ASME A112.18.1.

608.3 Devices, appurtenances, appliances and appar atus.
All devices, appurtenances, appliances and apparatusintended
to serve some specia function, such as sterilization, distilla-
tion, processing, cooling, or storage of ice or foods, and that
connect to thewater supply system, shall be provided with pro-
tection against backflow and contamination of thewater supply
system. Water pumps, filters, softeners, tanks and all other
appliances and devices that handle or treat potable water shall
be protected against contamination.

608.3.1 Special equipment, water supply protection. The
water supply for hospital fixtures shall be protected against
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backflow with a reduced pressure principle backflow
preventer, an atmospheric or spill-proof vacuum breaker, or
an air gap. Vacuum breakers for bedpan washer hoses shall
not be located less than 5 feet (1524 mm) above the floor.
Vacuum breakersfor hose connectionsin health care or lab-
oratory areas shall not be less than 6 feet (1829 mm) above
the floor.

608.4 Water servicepiping. Water service piping shall bepro-
tected in accordance with Sections 603.2 and 603.2.1.

608.5 Chemicalsand other substances. Chemicalsand other
substances that produce either toxic conditions, taste, odor or
discoloration in apotable 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 protective devices are
installed.

608.6.1 Private water supplies. Cross connections
between a private water supply and a potable public supply
shall be prohibited.

608.7 Stop-and-waste valves prohibited. Combination
stop-and-waste valves or cocks shall not be installed under-
ground.

608.8 I dentification of potable and nonpotable water. In all
buildings where two or more water distribution systems, one
potable water and the other nonpotable water, are installed,
each system shall beidentified either by color marking or metal
tags in accordance with Sections 608.8.1 through 608.8.3.

608.8.1 Information. Pipe identification shall include the
contents of the piping system and an arrow indicating the
direction of flow. Hazardous piping systems shall also con-
tain information addressing the nature of the hazard. Pipe
identification shall be repeated at maximum intervals of 25
feet (7620 mm) and at each point where the piping passes
through a wall, floor or roof. Lettering shall be readily
observable within the room 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.

608.8.3 Size. The size of the background color field and | et-
tering shall comply with Table 608.8.3.

TABLE 608.8.3
SIZE OF PIPE IDENTIFICATION

LENGTH BACKGROUND SIZE OF

PIPE DIAMETER COLOR FIELD LETTERS

(inches) (inches) (inches)
3,t0 1Y, 8 05
1Y,t02 8 0.75
2Y,t06 12 1.25
8to 10 24 25
over 10 32 35

For SI:  1inch=25.4 mm.
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fixtures, appliances and appurtenances

TABLE 608.1
APPLICATION OF BACKFLOW PREVENTERS
DEVICE DEGREE OF HAZARD? APPLICATION® APPLICABLE STANDARDS
Air gap High or low hazard | Backsiphonage or backpressure ASME A112.1.2
Air gap fittings for use with plumbing High or low hazard  |Backsiphonage or backpressure ASME A112.1.3

Antisiphon-type fill valvesfor gravity

atmospheric vents

] 1 3
SizesY, -3,

water closet flush tanks High hazard Backsiphonage only ASSE 1002, CSA B125
Backflow preventer for carbonated Backpressure or backsiphonage

beverage machines Low hazard Sizes1/,"- 3" ASSE 1022, CSA B64.3.1
Backflow preventer with intermediate Low hazard Backpressure or backsiphonage ASSE 1012, CSA B64.3

Barometric loop

High or low hazard

Backsiphonage only

(See Section 608.13.4)

Double check backflow prevention

Backpressure or backsiphonage

ASSE 1015, AWWA C510,

Sizesl,” - 1”

assembly and double check fire Low hazard e 3] 7 _ R
protection backflow prevention assembly Sizes " - 16 CSA B64.5, CSA B64.5.1
: . Backpressure or backsiphonage
Double check detector fire protection X .
backflow prevention assemblies Low hazard (I_:lre s&rmklg’r systems) ASSE 1048
Sizes2” - 16
Dual-check-valve-type backflow preventer |Low hazard Backpressure or backsiphonage ASSE 1024, CSA B64.6

Hose connection backflow preventer

High or low hazard

Low head backpressure, rated
working pressure, backpressure or
backsiphonage

SizesY/,”-1”

ASSE 1052, CSA B64.2.1.1

Hose connection vacuum breaker

High or low hazard

Low head backpressure or
backsiphonage
SizesY,”, 3%, 1"

ASSE 1011, CSA B64.2,
CSA B64.2.1

Laboratory faucet backflow preventer

High or low hazard

Low head backpressure and
backsiphonage

ASSE 1035, CSA B64.7

Pipe-applied atmospheric-type vacuum
breaker

High or low hazard

Backsiphonage only
SizesY/,” - 4"

ASSE 1001, CSA B64.1.1

Pressure vacuum breaker assembly

High or low hazard

Backsiphonage only
SizesY,” - 2"

ASSE 1020, CSA B64.1.2

Reduced pressure principle backflow
preventer and reduced pressure principle
fire protection backflow preventer

High or low hazard

Backpressure or backsiphonage
Sizes ¥/’ 16”

ASSE 1013, AWWA C511,
CSA B64.4, CSA B64.4.1

Reduced pressure detector fire protection
backflow prevention assemblies

High or low hazard

Backsiphonage or backpressure
(Fire sprinkler systems)

ASSE 1047

Spillproof vacuum breaker

High or low hazard

Backsiphonage only
SizesY,”-2"

ASSE 1056

Vacuum breaker wall hydrants,
frost-resistant, automatic draining type

High or low hazard

Low head backpressure or
backsiphonage
Sizes®/,”, 1”

ASSE 1019, CSA B64.2.2

For SI:  1inch=25.4 mm.
a Low hazard—See Pollution (Section 202).

High hazard—See Contamination (Section 202).
b. See Backpressure (Section 202).

See Backpressure, low head (Section 202).

See Backsiphonage (Section 202).
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608.9 Reutilization prohibited. Water utilized for the cooling
of equipment 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 utilized for non-
potable purposes.

608.10 Reuse of piping. Piping that has been utilized for any
purpose other than conveying potable water shall not be uti-
lized for conveying potable water.

608.11 Painting of water tanks. Theinterior surface of apota-
ble water tank shall not be lined, painted or repaired with any
material that changes the taste, odor, color or potability of the
water supply whenthetank isplacedin, or returnedto, service.

608.12 Pumps and other appliances. Water pumps, filters,
softeners, tanksand all other devicesthat handle or treat pota-
ble water shall be protected against contamination.

608.13 Backflow protection. Means of protection against
backflow shall be provided in accordance with Sections
608.13.1 through 608.13.9.

608.13.1 Air gap. The minimum required air gap shall be
measured vertically from thelowest end of apotablewater
outlet totheflood level rim of thefixture or receptacleinto
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
preventers. Reduced pressure principle backflow
preventers shall conform to ASSE 1013, AWWA C511 or
CAN/CSA-B64.3. 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
atmospheric vents shall conform to ASSE 1012 or CAN/
CSA-B64.3. 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.

608.13.4 Barometric loop. Barometric loops shall precede
the point of connection and shall extend verticaly to a
height of 35 feet (10 668 mm). A barometric loop shall only
be utilized as an atmospheric-type or pressure-type vacuum
breaker.

608.13.5 Pressure-type vacuum breakers. Pressure-type
vacuum breakers shall conform to ASSE 1020 and
spillproof vacuum breakers shall comply with ASSE 1056.
These devices are designed for installation under continu-
ous pressure conditionswhen thecritical level isinstalled at
the required height. Pressure-type vacuum breakers shall
not be installed in locations where spillage could cause
damage to the structure.

608.13.6  Atmospheric-type vacuum  breakers.
Pipe-applied atmospheric-type vacuum breakers shall con-
form to ASSE 1001 or CAN/CSA-B64.1.1. Hose-connec-
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tion vacuum breakers shall conform to ASSE 1011, ASSE
1019, ASSE 1035 ASSE 1052, CAN/CSA-B64.2,
CAN/CSA- B64.2.2 or CSA B64.7. These devices shal
operate under normal atmospheric pressure when the criti-
cal level isinstalled at the required height.

608.13.7 Double check-valve assemblies. Double check-
valve assemblies shall conform to ASSE 1015 or AWWA
C510. Double-detector check-valve assemblies shall con-
formto ASSE 1048. These devicesshall be capabl e of oper-
ating under continuous pressure conditions.

608.13.8 Spillproof vacuum breaker s. Spillproof vacuum
breakers(SVB) shall conformto ASSE 1056. Thesedevices
are designed for installation under continuous-pressure
conditionswhen thecritical level isinstalled at the required
height.

608.13.9 Chemical dispenser backflow devices.
Backflow devices for chemical dispensers shall comply
with ASSE 1055 or shall beequippedwithanair gap fitting.

608.14 L ocation of backflow preventers. Accessshall bepro-
vided to backflow preventers as specified by the installation
instructions of the approved manufacturer.

608.14.1 Outdoor enclosures for backflow prevention
devices. Outdoor enclosures for backflow prevention
devices shall comply with ASSE 1060.

608.15 Protection of potablewater outlets. All potablewater
openings and outlets shall be protected against backflow in
accordance with Section 608.15.1, 608.15.2, 608.15.3,
608.15.4, 608.15.4.1, 608.15.4.2 or 608.15.4.3.

608.15.1 Protection by air gap. Openings and outlets shall
be protected by an air gap between the opening and the fix-
tureflood level rim asspecifiedin Table608.15.1. Openings
and outlets equipped for hose connection shall be protected
by means other than an air gap.

608.15.2 Protection by a reduced pressure principle
backflow preventer. Openings and outlets shall be pro-
tected by areduced pressure principle backflow preventer.

608.15.3 Protection by a backflow preventer with inter-
mediate atmospheric vent. Openings and outlets shall be
protected by a backflow preventer with an intermediate
atmospheric vent.

608.15.4 Protection by a vacuum breaker. Openings and
outlets shall be protected by atmospheric-type or pres-
sure-type vacuum breakers. Thecritical level of the vacuum
breaker shall be set aminimum of 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 breakers
shall not be installed under exhaust hoods or similar loca
tions that will contain toxic fumes or vapors. Pipe-applied
vacuum breakers shall be installed not less than 6 inches
(152 mm) above the flood level rim of the fixture, receptor
or device served.

608.15.4.1 Deck-mounted and integral vacuum break-
ers. Approved deck-mounted or equipment-mounted
vacuum breakers and faucets with integral atmospheric
or spill proof vacuum breakers shall beinstalled in accor-
dance with the manufacturer’s instructions and the
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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 Y/, inch 1 1y
in diameter 2
Sink, laundry trays, gooseneck back faucets and other fixtures with effective 15 25
. 3 . .
openings not greater than %/, inch in diameter
Over-rim bath fillers and other fixtures with effective openings not greater
e 2 3
than 1 inch in diameter
Drinking water fountains, single orifice not greater than 7/y¢ inch in diameter
or multiple orifices with atotal area of 0.150 square inch (area of circle /4 1 1,
inch in diameter)
. . . Two times the diameter Three times the diameter
Effective openings greater than 1 inch of the effective opening of the effective opening

For SI:  1inch=25.4 mm.

a Applicablewherewallsor obstructionsare spaced from the nearest inside-edge of the spout opening adistancegreater than threetimesthe diameter of theeffective
opening for asingle wall, or adistance greater than four times the diameter of the effective opening for two intersecting walls.

requirements for labeling with the critical level not less
than 1 inch (25 mm) above the flood level rim.

608.15.4.2 Hose connections. Sillcocks, hose bibbs,
wall hydrants and other openingswith ahose connection
shall be protected by an atmospheric-type or pres-
sure-type vacuum breaker or a permanently attached
hose connection vacuum breaker.

Exceptions:

1. Thissection shall not apply to water heater and
boiler drain valves that are provided with hose
connection threads and that are intended only
for tank or vessel draining.

2. This section shall not apply to water supply
valvesintended for connection of clotheswash-
ing machines where backflow prevention is
otherwise provided or is integral with the
machine.

potable water by double-wall construction. An air gap open
to 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 construction.

608.16.4 Additivesor nonpotable sour ce. Where systems
under continuous pressure contain chemical additives or
antifreeze, or where systems are connected to a nonpotable
secondary water supply, the potable water supply shall be
protected against backflow by areduced pressure principle
backflow preventer. Where chemical additivesor antifreeze
are added to only a portion of an automatic fire sprinkler or
standpipe system, the reduced pressure principle backflow
preventer shall be permitted to belocated so astoisol atethat
portion of the system. Where systemsare not under continu-
ous pressure, the potable water supply shall be protected
against backflow by an air gap or apipeapplied atmospheric
vacuum breaker conforming to ASSE 1001or CAN/CSA
B64.1.1.

608.16 Connections to the potable water system. Connec-
tions to the potable water system shall conform to Sections
608.16.1 through 608.16.9.

608.16.5 Connections to lawn irrigation systems. The
potablewater supply tolawnirrigation systemsshall bepro-
tected against backflow by an atmospheric-type vacuum

608.16.1 Beverage dispensers. The water supply connec-
tion to carbonated beverage dispensers shall be protected
against backflow by a backflow preventer conforming to
ASSE 1022 or by an air gap. The backflow preventer device
and the piping downstream therefrom shall not be affected
by carbon dioxide gas.

608.16.2 Connectionsto boilers. The potable supply to the
boiler shall be equipped with a backflow preventer with an
intermediate atmospheric vent complying with ASSE 1012
or CAN/CSA B64.3. Where conditioning chemicals are
introduced into the system, the potable water connection
shall be protected by an air gap or areduced pressure princi-
ple backflow preventer, complying with ASSE 1013,
CAN/CSA B64.4 or AWWA C511.

608.16.3 Heat exchangers. Heat exchangers utilizing an
essentially toxic transfer fluid shall be separated from the
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breaker, a pressure-type vacuum breaker or areduced pres-
sure principle backflow preventer. A valve shall not be
installed downstream from an atmospheric vacuum breaker.
Where chemicalsareintroduced into the system, thepotable
water supply shall be protected against backflow by a
reduced pressure principle backflow preventer.

608.16.6 Connections subject to backpressure. Where a
potable water connection is made to a nonpotable line, fix-
ture, tank, vat, pump or other equipment subject to
back-pressure, the potable water connection shall be pro-
tected by areduced pressure principle backflow preventer.

608.16.7 Chemical dispensers. Where chemical dispens-
ers connect to the potable water distribution system, the
water supply system shall be protected against backflow in
accordance with Section 608.13.1, 608.13.2, 608.13.5,
608.13.6, 608.13.8 or 608.13.9.
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608.16.8 Portable cleaning equipment. Where the porta-
ble cleaning equipment connects to the water distribution
system, the water supply system shall be protected 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. Wheredental pumping
equipment connects to the water distribution system, the
water supply system shall be protected against backflow in
accordance with Section 608.13.1, 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 coffee
machines and noncarbonated beverage dispensers shall be
protected against backflow by a backflow preventer con-
forming to ASSE 1022 or by an air gap.

608.17 Protection of individual water supplies. Anindivid-
ual water supply shall be located and constructed so as to be
safeguarded against contamination in accordance with the
Arkansas Water Well Construction Commission, the Arkansas
Department of Health Division of Engineering and the Arkan-
sas Department of Health Environmental Health Protection
program.

SECTION 609
HEALTH CARE PLUMBING

609.1 Scope. This section shall govern those aspects of health
care plumbing systems that differ from plumbing systems in
other structures. Health care plumbing systems shall conform
to this code the Arkansas Mechanical Code and the Rules and
Regulations to health care facilities licensed under Act-414,
1961, as amended, and administered by the Arkansas Depart-
ment of Health, Division of Health Care Facilities.

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 utilization.
The method to be followed shall bethat prescribed by the health
authority or water purveyor havingjurisdiction or, intheabsence
of a prescribed method, the procedure described in either
AWWA C651 or AWWA C652, or as described in this section.
This requirement shall apply to “on-site” or “in-plant” fabrica-
tion of asystem or to amodular portion 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
water/chlorine solution containing at least 50 parts per
million (50 mg/L) of chlorine, and the system or part
thereof shall be valved off and allowed to stand for 24
hours; or the system or part thereof shall befilled witha
water/chlorine solution containing at least 200 parts per
million (200 mg/L) of chlorineand allowed to stand for 3
hours.
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3. Followingtherequired standing time, the system shall be
flushed with clean potable water until the chlorine is
purged from the system.

4. Theprocedure shall berepeated where shown by abacte-
riological examination that contamination remains pres-
ent in the system.

SECTION 611
DRINKING WATER TREATMENT UNITS

611.1 Design. Drinking water treatment units shall meet the
requirements of NSF 42, NSF 44, NSF 53 or NSF 62.

611.2 Rever seosmosis systems. Thedischargefrom areverse
osmosis drinking water treatment unit shall enter the drainage
system through an air gap or an air gap device that meets the
requirements of NSF 58.

611.3 Connection tubing. The tubing to and from drinking
water treatment units shall be of asize 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.

SECTION 612
SOLAR SYSTEMS

612.1 Solar systems. Theconstruction, install ation, alterations
and repair of systems, equipment and appliances intended to
utilize solar energy for space heating or cooling, domestic hot
water heating, swimming pool heating or process heating shall
be in accordance with this code, the Arkansas Gas Code and
the Arkansas Mechanical Code.

SECTION 613
TEMPERATURE CONTROL
DEVICES AND VALVES

613.1 Temperature-actuated mixing valves. Temperature-
actuated mixing valves, which are installed to reduce water
temperaturesto defined limits, shall comply with ASSE 1017.

SECTION 614
TESTING AND REPAIR

614.1 Backflow Assembly Testing and Repair Programs. It
is required that all backflow programs that certify backflow
tester technicians and repair technicians have their teaching
instructors re-certify every 5 years for testing and repair. It is
theresponsibility of thetesting program to provide documenta-
tion of proof of re-certification for their program instructorsto
the Arkansas Department of Health and Human Services
plumbing and natural gas program.

a) A Testing Technician or Repair Technician isany person
meeting all applicable licensing and/or certification
requirements of the State Administrative Authority.

b) Testing of backflow and backpressure devices shall be
doneby aTesting Technicianwhowill beresponsiblefor
the competence and accuracy of all test reports.
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c) A Testing Technician shall perform all tests of the
mechanical devices/assemblies and be responsible for
the competence and accuracy of all test and reports.

d) The Testing Technician shall be equipped with and be
competent to use all necessary tools, and other equip-
ment necessary to test properly backflow prevention
assembliesto determinethat theassembliesarefunction-
ing properly.

€) Testing and/or Repair Technician certification shall be
current in accordance with the educational and/or train-
ing requirements of the State Administrative Authority.
The testing equipment being used is acceptable to the
State Administrative Authority, and isin proper operat-
ing condition and calibration. The Certified Testing
Technician shall be equipped with, and be competent to
use, all necessary tools, gauges, and other equipment
necessary to test properly backflow prevention assem-
bliesto determineif the assembliesarefunctioning prop-
erly.

f) A Repair Technician shall be responsible for al repairs
performed on an assembly. An Arkansas Plumbers
license shall be required in addition to the Assembly
Repair Training when repairing backflow prevention
assemblies within the scope of the plumbing system.

Exception: An additional Arkansas Plumbers
Licenseisnot required if the Repair Technician holds
arepair certificate of competency from the Depart-
ment of Health Plumbing and Natural Gas Program
for Repair Technician.

Other professionally licensed technicians may be
authorized to repair backflow assemblies within their
special jurisdiction if properly certified and it is deter-
mined to be necessary to meet theintent of thiscode by
the administrative authority. Example: A professional
fire sprinkler installer who meets al requirements
except a plumbing license may be certified to repair
assemblies on fire sprinkler systems only.

g) Cross-connection control survey standards shall be
administered in accordance with the minimum require-
ments set forth by the Cross Connection Survey Pro-
gram.
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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. Every building in which plumbing fix-
turesareinstalled and all premiseshaving drainage piping shall
be connected to apublic sewer, whereavail able, or an approved
private sewage disposal systemin accordance with the applica
ble state laws and regulations.

701.3 Separate sewer connection. Every building having
plumbing fixturesinstalled and intended for human habitation,
occupancy or use on premises abutting on a street, alley or
easement in which thereisapublic sewer shall have a separate
connection with the sewer. Wherelocated on the samelot, mul-
tiple buildings shall not be prohibited from connecting to a
common building sewer that connects to the public sewer.

701.4 Sewage treatment. Sewage or other waste from a
plumbing system that is deleterious to surface or subsurface
waters shall not be discharged into the ground or into any
waterway unlessit 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
accordancewith Section 1003 asdirected by thecodeofficial.

701.6 Tests. The sanitary drainage system shall be tested in
accordance with Section 312.

701.7 Connections. Direct connection of a steam exhaust,
blowoff or drip pipe shall not be made with the building drain-
age system. Wastewater when discharged into the building
drainage system shall be at a temperature not higher than
140°F (60°C). When higher temperatures exist, approved
cooling methods shall be provided.

701.8 Drainage piping in food service areas. No soil, waste
or drain pipe containing joints shall be located in ceilings over
food processing or food storage areas in any food establish-
ment, including markets and other food outlets, unless
approved inwriting by both Plumbing Administrative Author-
ity and the Environmental Health Administrative Authority.

SECTION 702
MATERIALS

702.1 Above-ground sanitary drainage and vent pipe.
Above-ground soil, wasteand vent pipe shall conform to one of
the standards listed in Table 702.1.

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.
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702.3 Building sewer pipe. Building sewer pipeshall conform
to one of the standards listed in Table 702.3.

702.4 Fittings. Pipe fittings shall be approved for installation
with the piping material installed and shall conform to the
respective pipe standards or one of the standardslistedin Table
702.4.

702.5 Chemical waste system. A chemical waste system shall
be completely separated from the sanitary drainage system.
The chemical waste shall betreated in accordance with Section
803.2 before discharging to the sanitary drainage system. Sep-
aratedrainage systemsfor chemical wastesand vent pipesshall
be of an approved material that is resistant to corrosion and
degradation for the concentrations of chemicals involved.

TABLE 702.1
ABOVE-GROUND DRAINAGE AND VENT PIPE
MATERIAL STANDARD
Acrylonitrile butadiene styrene |ASTM D 2661; ASTM F 628;
(ABYS) plastic pipe CSA B181.1
Brass pipe ASTM B 43
. . ASTM A 74; CISPI 301;
Cast-iron pipe ASTM A 888
Coextruded composite ABS
DWYV schedule 40 IPS pipe  |ASTM F 1488
(solid)
Coextruded composite ABS
DWYV schedule 40 IPS pipe |ASTM F 1488
(cellular core)
Coextruded composite PVC
DWYV schedule 40 IPS pipe |ASTM F 1488
(solid)
Coextruded composite PVC

DWV schedule 40 IPS pipe
(cellular core)

ASTM F 1488, ASTM F 891

Coextruded composite PVC
IPS-DR, PS140, PS200
DWV

ASTM F 1488

Copper or copper-aloy pipe ASTM B 42; ASTM B 302

ASTM B 75; ASTM B 88;
ASTM B 251; ASTM B 306

Copper or copper-aloy tubing
(TypeK, L, M or DWV)

Galvanized steel pipe ASTM A 53

Glass pipe ASTM C 1053

Polyolefin pipe CAN/CSA-B181.3

Polyvinyl chloride (PVC) ASTM D 2665; ASTM D 2949;
plastic pipe (Type DWV) CSA B181.2; ASTM F 1488

Y ysams, Types 30gand 316, ASMEALI231
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TABLE 702.2
UNDERGROUND BUILDING DRAINAGE AND VENT PIPE

TABLE 702.3
BUILDING SEWER PIPE

MATERIAL

STANDARD

MATERIAL

STANDARD

Acrylonitrile butadiene styrene
(ABS) plastic pipe

ASTM D 2661; ASTM F 628;
CSA B181.1

Asbestos-cement pipe

ASTM C 428

Acrylonitrile butadiene styrene
(ABS) plastic pipe

ASTM D 2661; ASTM D 2751;
ASTM F 628

Cast-iron pipe

ASTM A 74; CISPI 301; ASTM
A 888

Asbestos-cement pipe

ASTM C 428

Coextruded composite ABS
DWV schedule 40 I PS pipe
(solid)

ASTM F 1488

Cast-iron pipe

ASTM A 74; ASTM A 888;
CISPI 301

Coextruded composite ABS
DWV schedule 40 | PS pipe
(cellular core)

ASTM F 1488

Coextruded composite ABS
DWYV schedule 40 IPS pipe
(solid)

ASTM F 1488

Coextruded composite PVC
DWV schedule 40 I PS pipe
(solid)

ASTM F 1488

Coextruded composite ABS
DWV schedule 40 IPS pipe
(cellular core)

ASTM F 1488

Coextruded composite PVC
DWV schedule 40 I PS pipe
(cellular core)

ASTM F 1488, ASTM F 891

Coextruded composite PVC
DWV schedule 40 IPS pipe
(solid)

ASTM F 1488

Coextruded composite PVC
IPS-DR, PS140, PS200 DWV

ASTM F 1488

Coextruded composite PVC
DWV schedule 40 IPS pipe
(cellular core)

ASTM F 1488

Copper or copper-aloy tubing
(TypeK, L, M or DWV)

ASTM B 75; ASTM B 88;
ASTM B 251; ASTM B 306

Coextruded composite PVC
IPS-DR, PS140, PS200, DWV

ASTM F 1488

Coextruded composite ABS
sewer and drain DR-PS in PS35,
PS50, PS100, PS140, PS200

ASTM F 1488

Polyolefin pipe ASTM F 1412; CSA B181.3
Polyvinyl chloride (PVC)plastic |ASTM D 2665; ASTM D 2949;
pipe (Type DWV) CSA-B181.2

Stainless steel drainage systems,
Type 316L

ASME A112.31

Coextruded composite PVC
sewer and drain DR-PS in PS35,
PS50, PS100, PS140, PS200

ASTM F 1488
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Coextruded PV C sewer and
drain PS 25, PS 50, PS 100
(cellular core)

ASTM F 891

ASTM C14; ASTM C76;

Concrete pipe CAN/CSA A257.1M;
CAN/CSA A257.2M
Copper or copper-alloy tubing |ASTM B 75; ASTM B 88;
(TypeKorlL) ASTM B 251
Polyethylene (PE) plastic pipe ASTM F 714

(SDR-PR)

Polyvinyl chloride (PVC) plastic
pipe (Type DWV, SDR26,
SDR35, SDR41, PS50 or
PS100)

ASTM D 2665; ASTM D 2949;
ASTM D 3034; CSA B182.2,
CAN/CSA B182.4

Stainless steel drainage systems,
Types 304 and 316L

ASME A112.31

Vitrified clay pipe

ASTM C4; ASTM C 700
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TABLE 702.4
PIPE FITTINGS

MATERIAL STANDARD

ASTM D 3311; CSA B181.1;
ASTM D 2661

ASMEB 16.4; ASME B 16.12;
ASTM A 74; ASTM A 888;
CISPI 301

Acrylonitrile butadiene
styrene (ABS) plastic pipe

Cast iron

Coextruded composite ABS
DWV schedule 40 IPS pipe
(solid or cellular core)

ASTM D 2661; ASTM D 3311;
ASTM F 628

Coextruded composite PVC
DWYV schedule 40 IPS-DR,
PS140, PS200 (solid or
cellular core)

ASTM D 2665; ASTM D 3311;
ASTM F 891

Coextruded composite ABS
sewer and drain DR-PSin
PS35, PS50, PS100, PS140,
PS200

Coextruded composite PVC
sewer and drain DR-PS in
PS35, PS50, PS100, PS140,
PS200

ASTM D 2751

ASTM D 3034

ASME B 16.15; ASME B 16.18;
ASME B 16.22; ASME B 16.23;
ASME B16.26; ASME B 16.29

Copper or copper alloy

Glass ASTM C 1053
Gray iron and ductileiron AWWA C 110
Malleableiron ASMEB 16.3
Polyvinyl chloride (PVC) ASTM D 3311; ASTM D 2665;
plastic ASTM F 1866

Stainless steel drainage

systems, Types 304 and 316L ASMEA 11231

ASME B 16.9; ASME B16.11;

Steel ASME B16.28

702.6 L ead bendsand traps. L ead bendsand trapsshall not be
less than 0.125 inch (3.2mm) wall thickness.

SECTION 703
BUILDING SEWER

703.1 Building sewer pipenear thewater service. Wherethe
building sewer is installed within 10 feet (3048 mm) of the
water service, as provided for in Section 603.2, the building
sewer pipe shall conform to one of the standardsfor ABSplas-
tic pipe, cast-iron pipe, copper or copper-alloy tubing, or PVC
plastic pipe listed in Table 702.3.

703.2 Drainagepipeinfilled ground. Whereabuilding sewer
or building drain isinstalled on filled or unstable ground, the
drainage pipe shall conform to one of the standards for ABS
plastic pipe, cast-iron pipe, copper or copper-alloy tubing, or
PV C plastic pipe listed in Table 702.3.
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703.3 Sanitary and stor m sewer s. 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.

703.4 Existing building sewer sand drains. Existing building
sewers and drains shall connect with new building sewer and
drainage systems only where found by examination and test to
conformtothenew systeminquality of material. The code offi-
cia shall notify the owner to make the changes necessary to
conform to this code.

703.5 Cleanouts on building sewers. Cleanouts on building
sewers shall be located as set forth in Section 708.

SECTION 704
DRAINAGE PIPING INSTALLATION

704.1 Slopeof horizontal drainage piping. Horizontal drain-
age piping shall be installed in uniform alignment at uniform
slopes. The minimum slope of ahorizontal drainage pipe shall
be in accordance with Table 704.1.

TABLE 704.1
SLOPE OF HORIZONTAL DRAINAGE PIPE
MINIMUM SLOPE
SIZE (inches) (inch per foot)
2, or less Y,
3t06 Yg
8 or larger Y6

For SI: 1inch =25.4 mm, 1 inch per foot = 83.3 mm/m.

704.2 Changein size. The size of the drainage piping shall not
be reduced in size in the direction of the flow. A 4-inch by
3-inch (102 mm by 76 mm) water closet connection shall not be
considered as areductionin size.

704.3 Connectionsto offsetsand bases of stacks. Horizontal
branches shall connect to the bases of stacks at a point located
not lessthan 10 timesthe diameter of the drainage stack down-
stream from the stack. Except as prohibited by Section 711.2,
horizontal branches shall connect to horizontal stack offsets at
apoint located not lessthan 10 timesthe diameter of thedrain-
age stack downstream from the upper stack.

704.4 Futurefixtures. Drainage piping for future fixtures shall
terminate with an approved cap or plug.

704.5 Dead ends. Intheinstallation or removal of any part of a
drainage system, dead ends shall be prohibited. Cleanout
extensions and approved future fixture drainage piping shall
not be considered as dead ends.

SECTION 705
JOINTS

705.1 General. This section contains provisions applicable to
joints specific to sanitary drainage piping.

705.2 ABSplastic. Joints between ABS plastic pipe or fittings
shall comply with Sections 705.2.1 through 705.2.3.
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705.2.1 Mechanical joints. Mechanical joints on drainage
pipes shall be made with an elastomeric seal conforming to
ASTM C 1173, ASTM D 3212 or CAN/CSA-B602.
Mechanical joints shall be installed only in underground
systemsunless otherwise approved. Joints shall beinstalled
in accordance with the manufacturer’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 B181.1 shall be applied to al 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 B181.1. Sol-
vent-cement joints shall be permitted above or below
ground.

705.2.3 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. Approved thread lubricant 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 conforming to ASTM D 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. Thejoint shall be brazed with afiller metal con-
forming to AWS A5.8.

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

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

705.4.4 Welded joints. All joint surfaces shall be
cleaned. Thejoint shall bewelded with an approved filler
metal.

705.5 Cast iron. Joints between cast-iron pipe or fittings
shall comply with Sections 705.5.1 through 705.5.3.

705.5.1 Caulked joints. Joints for hub and spigot pipe
shall be firmly packed with oakum or hemp. Molten lead
shall be poured in one operation to adepth of not lessthan
linch (25 mm). Thelead shall not recede morethan 0.125
inch (3.2 mm) below the rim of the hub and shall be
caulked tight. Paint, varnish or other coatings shall not be
permitted on the jointing material until after thejoint has
been tested and approved. Lead shall be run in one pour-
ing and shall be caulked tight. Acid-resistant rope and
acidproof cement shall be permitted.

705.5.2 Compression gasket joints. Compression gas-
ketsfor hub and spigot pipe and fittings shall conform to
ASTM C 564 and shall be tested to ASTM C 1563. Gas-
ketsshall becompressed whenthepipeisfully inserted.
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705.5.3 Mechanical joint coupling. Mechanical joint
couplingsfor hubless pipe and fittings shall comply with
CISPlI 310, ASTM C 1277 or ASTM C 1540. The
elastomeric sealing sleeve shall conformto ASTM C 564
or CSA B602 and shall be provided with a center stop.
Mechanical joint couplings shall be installed in accor-
dance with the manufacturer’s installation instructions.

705.6 Concretejoints. Joints between concrete pipe and fit-
tings shall be made with an elastomeric seal conforming to
ASTM C 443, ASTM C 1173, CAN/CSA A257.3M or
CAN/CSA B602.

705.7 Coextruded composite ABS pipe, joints. Joints
between coextruded composite pipewith an ABSouter layer
or ABS fittings shall comply with Sections 705.7.1 and
705.7.2.

705.7.1 Mechanical joints. Mechanical joints on drain-
age pipe shall be made with an elastomeric seal conform-
ingto ASTM C1173, ASTM D 3212 or CAN/CSA B602.
Mechanical joints shall not beinstalled in above-ground
systems, unless otherwise approved. Joints shall be
installed in accordance with the manufacturer’s instruc-
tions.

705.7.2 Solvent cementing. Joint surfaces shall be clean
and free from moisture. Solvent cement that conformsto
ASTM D 22350r CSA-B181.1shall beappliedtoall joint
surfaces. Thejoint shall be made whilethe cement iswet.
Joints shall be made in accordance with ASTM D 2235,
ASTM D 2661, ASTM F 628 or CSA B181.1. Sol-
vent-cement joints shall be permitted above or below
ground.

705.8 Coextruded composite PVC pipe. Joints between
coextruded composite pipe with a PV C outer layer or PVC
fittings shall comply with Sections 705.8.1 and 705.8.2.

705.8.1 Mechanical joints. Mechanical joints on drain-
age pipe shall be made with an elastomeric seal conform-
ing to ASTM D 3212. Mechanical joints shall not be
installed in above-ground systems, unless otherwise
approved. Joints shall beinstalled in accordance with the
manufacturer’s instructions.

705.8.2 Solvent cementing. Joint surfaces shall be clean
and free from moisture. A colored primer that conforms
to ASTM F 656 shall be applied. Solvent cement not pur-
ple 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 705.9.1 through
705.9.5.

705.9.1 Brazed joints. All joint surfaces shall be
cleaned. An approved flux shall be applied where
required. Thejoint shall be brazed with afiller metal con-
forming to AWS A5.8.
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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. All cut tube
ends shall be reamed to the full inside diameter of the tube
end. All joint surfaces shall be cleaned. A flux conforming
to ASTM B 813 shall be applied. Thejoint shall be soldered
with a solder conformingto 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.
Thejoint shall be welded with an approved filler metal.

705.10 Copper tubing. Joints between copper or copper-alloy
tubing or fittings shall comply with Sections 705.10.1 through
705.10.3.

705.10.1 Brazed joints. All joint surfaces shall be cleaned.
An approved flux shall be applied whererequired. Thejoint
shall bebrazed with afiller metal conformingto AWSAS.8.

705.10.2 Mechanical joints. Mechanical joints shall be
installed in accordance with the manufacturer's instruc-
tions.

705.10.3 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 cleaned. A flux conforming
to ASTM B 813 shall be applied. Thejoint shall be soldered
with a solder conformingto 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 contoured acid-resi stant el astomeric
compression ring and a fluorocarbon polymer inner seal ring;
or with caulked joints in accordance with Section 705.11.1.

705.11.1 Caulked joints. Every lead-caulked joint for hub
and spigot soil pipe shall be firmly packed with oakum or
hemp and filled with molten lead not less than 1 inch (25
mm) deep and not to extend morethan 0.125 inch (3.2 mm)
below the rim of the hub. Paint, varnish or other coatings
shall not be permitted on the jointing material until after the
joint has been tested and approved. Lead shall berunin one
pouring and shall be caulked tight. Acid-resistant 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 shal 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. Mechanica joints shall be
installed in accordance with the manufacturer’s instruc-
tions.

705.13 L ead. Joints between lead pipe or fittings shall comply
with Sections 705.13.1 and 705.13.2.
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705.13.1 Burned. Burned joints shall be uniformly fused
together into one continuous piece. The thickness of the
joint shall be at least asthick asthe lead being joined. The
filler metal shall be of the same material as the pipe.

705.13.2 Wiped. Joints shal be fully wiped, with an
exposed surface on each side of thejoint not less than 0.75
inch (19.1 mm). The joint shall be at least 0.325 inch (9.5
mm) thick at the thickest point.

705.14 PVC plastic. Joints between PVC plastic pipe or fit-
tings shall comply with Sections 705.14.1 through 705.14.3.

705.14.1 M echanical joints. Mechanical jointson drainage
pipe shall be made with an elastomeric seal conforming to
ASTM C 1173, ASTM D 3212 or CSA B602. Mechanical
jointsshall not beinstalled in above-ground systems, unless
otherwise approved. Joints shall be installed in accordance
with the manufacturer’s instructions.

705.14.2 Solvent cementing. Joint surfaces shall be clean
and free from moisture. A purple primer that conforms to
ASTM F 656 shall be applied. Solvent cement not purplein
color and conformingto ASTM D 2564, CSA B137.3, CSA
B181.2 or CSA B182.1 shall be appliedto all joint surfaces.
Thejoint shall be made whilethe cement iswet and shall be
in accordance with ASTM D 2855. Solvent-cement joints
shall 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 to be threaded with dies specifically designed for
plastic pipe. Approved thread lubricant or tape shal be
applied on the male threads only.

705.15 Vitrified clay. Joints between vitrified clay pipe or fit-
tings shall be made with an elastomeric seal conforming to
ASTM C 425, ASTM C 1173 or CSA B602.

705.16 Polyethylene 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 tool s specif-
ically designed for the operation. Jointsshall be undisturbed
until cool. Jointsshall be madein accordancewithASTM D
2657 and the manufacturer’s instructions.

705.16.2 M echanical joints. Mechanical jointsin drainage
piping shall be madewith an elastomeric seal conforming to
ASTM C 1173, ASTM D 3212 or CSA B602. Mechanical
joints shall be installed in accordance with the manufac-
turer’sinstructions.

705.17 Polyolefin plastic. Joints between polyolefin plastic
pipe and fittings shall comply with Sections 705.17.1 and
705.17.2.

705.17.1 Heat-fusion joints. Heat-fusion joints for
polyolefin pipe and tubing joints shall be installed with
socket-type heat-fused polyolefin fittings or electrofusion
polyolefin 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 B181.3.
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705.17.2 Mechanical and compression sleeve joints.
Mechanical and compression sleevejointsshall beinstalled
in accordance with the manufacturer’s instructions.

705.18 Joints between different materials. Joints between
different piping materials shall be made with a mechanical
joint of the compression or mechanical-sealing type conform-
ingto ASTM C 1173, ASTM C 1460 or ASTM C 1461. Con-
nectors and adapters shall be approved for the application and
suchjointsshall have an elastomeric seal conformingto 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 705.18.1 through 705.18.7. 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 manufacturer’s instructions.

705.18.1 Copper or copper-alloy tubingto cast-iron hub
pipe. Joints between copper or copper-alloy tubing and
cast-iron hub pipe shall be madewith abrassferrule or com-
pression joint. The copper or copper-aloy tubing shall be
soldered to the ferrule in an approved manner, and the fer-
rule shall bejoined to the cast-iron hub by acaulked joint or
amechanical compression joint.

705.18.2 Copper or copper-alloy tubing to galvanized
steel pipe. Joints between copper or copper-aloy tubing
and galvanized steel pipe shall be made with a brass con-
verter fitting or dielectric fitting. The copper tubing shall be
soldered to thefitting in an approved manner, and thefitting
shall be screwed to the threaded pipe.

705.18.3 Cast-iron pipeto galvanized steel or brasspipe.
Joints between cast-iron and galvanized steel or brass pipe
shall bemade by either caulked or threaded jointsor with an
approved adapter fitting.

705.18.4 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 madewith an
approved adapter fitting. Joints between plastic pipe and
cast-iron hub pipe shall be made by a caulked joint or a
mechanical compression joint.

705.185 Lead pipe to other piping material. Joints
between lead pipe and other piping material shall be made
by awiped joint to a caulking ferrule, soldering nipple, or
bushing or shall be made with an approved adapter fitting.

705.18.6 Borosilicate glass to other materials. Joints
between glass pipe and other types of materials shall be
made with adapters having a TFE seal and shall beinstalled
in accordance with the manufacturer’s instructions.

705.18.7 Stainless steel drainage systemsto other mate-
rials. Joints between stainless steel drainage systems and
other piping materials shall be made with approved
mechanical couplings.

705.19 Drainagedlipjoints. Slipjointsshall comply with Sec-
tion 405.8.

705.20 Caulking ferrules. Ferrules shall be of red brass and
shall be in accordance with Table 705.20.
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TABLE 705.20
CAULKING FERRULE SPECIFICATIONS

PIPE SIZES | INSIDE DIAMETER| LENGTH

(inches) (inches) (inches) | MINIMUM WEIGHT EACH

2 2v, 4%, 1 pound
3 3Y, 41, 1 pound 12 ounces
4 44, 4Y, 2 pounds 8 ounces

For SI:  1inch=25.4 mm, 1 ounce = 28.35 g, 1 pound = 0.454 kg.

705.21 Soldering bushings. Soldering bushings shall be of red
brass and shall be in accordance with Table 705.21.

TABLE 705.21
SOLDERING BUSHING SPECIFICATIONS

PIPE SIZES MINIMUM WEIGHT
(inches) EACH

1Y, 6 ounces

1Y, 8 ounces
2 14 ounces

2Y, 1 pound 6 ounces
3 2 pounds
4 3 pounds 8 ounces

For SI:  linch=25.4mm, 1 ounce=28.35g, 1 pound = 0.454 kg.

705.22 Stainless sted 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 Connectionsand changesin direction. All connections
and changes in direction of the sanitary drainage system shall
be made with approved drainagefittings. Connectionsbetween
drainage piping and fixtures shall conform to Section 405.

706.2 Obstructions. Thefittings 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.

706.3 Installation of fittings. Fittings shall be installed to
guide sewage and waste in the direction of flow. Change in
direction shall be made by fittingsinstalled in accordance with
Table 706.3. Change in direction by combination fittings, side
inlets or increasers shall beinstalled in accordance with Table
706.3 based on the pattern of flow created by the fitting. Dou-
ble sanitary tee patterns shall not receive the discharge of
back-to-back water closets and fixtures or appliances with
pumping action discharge. (Double fixture fittings may be
used.)

Exception: Back-to-back water closet connections to dou-
ble sanitary tees shall be permitted where the horizontal
developed length between the outlet of the water closet and
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the connection to the doubl e sanitary tee patternis 18 inches
(457 mm) or gresater.

TABLE 706.3
FITTINGS FOR CHANGE IN DIRECTION

CHANGE IN DIRECTION
TYPE OF FITTING Horizontal to Vertical to Horizontal to
PATTERN vertical horizontal horizontal
Sixteenth bend X X X
Eighth bend X X X
Sixth bend X X X
Quarter bend X Xa X2
Short sweep X Xab Xa
Long sweep X X X
Sanitary teed Xe — —
Wye X X X
Cmbrgene x| x| X

For SI:  linch=254mm.

a Thefittings shall only be permitted for a 2-inch or smaller fixture drain.

b. Three inches or larger.

c. For alimitation on double sanitary tees, see Section 706.3.

d. Sanitary tees may be used in a horizontal position for lavatories and sinks.

706.4 Hedl- or side-inlet quarter bends. Heel-inlet quarter
bends shall be an acceptable means of connection, except
where the quarter bend serves awater closet. A low-heel inlet
shall not be used asawet-vented connection. Side-inlet quarter
bends shall be an acceptable means of connection for drainage,
wet venting and stack 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 approved for the specific
installation.

4. Joints between different diameter pipes made with
elastomeric rolling O-rings.

5. Solvent-cement joints between different types of plastic
pipe.
6. Saddle-typefittings.

SECTION 708
CLEANOUTS

708.1 Scope. This section shall govern the size, location,
installation and maintenance of drainage pipe cleanouts.
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708.2 Cleanout plugs. Cleanout plugs shall bebrassor plastic,
or other approved materials. Brass cleanout plugs shall be uti-
lized with metallic drain, waste and vent piping only, and shall
conform to ASTM A 74, ASME A112.3.1 or ASME
A112.36.2M. Cleanoutswith plate-style access coversshall be
fitted with corrosion-resisting fasteners. Plastic cleanout plugs
shall conform to the requirements of Section 702.4. Plugs shall
have raised square or countersunk square heads. 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. Cleanouts shall be located in accor-
dance with Sections 708.3.1 through 708.3.6.

708.3.1 Horizontal drainswithin buildings. All horizon-
tal drains shall be provided with cleanoutslocated not more
than 100 feet (30 480 mm) apart.

708.3.2 Building sewers. Building sewers shall be pro-
vided with cleanouts|ocated not more than 100 feet (30 480
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 not more than 200
feet (60 960 mm) from thejunction of the building drainand
building sewer, at each change in direction and at intervals
of not morethan 400 feet (122 m) apart. Manhol esand man-
hole covers shall be of an approved type.

708.3.3 Changes of direction. Cleanouts shall beinstalled
at each change of direction greater than 45 degrees (0.79
rad) in the building sewer, building drain and horizontal
wasteor soil lines. Where morethan one change of direction
occursinarun of piping, only one cleanout shall berequired
for each 40 feet (12 192 mm) of developed length of the
drainage piping.

708.3.4 Base of stack. A cleanout shall be provided at the
base of each waste or soil stack.

708.3.5Buildingdrain and building sewer. There shall be
atwo-way cleanout at thejunction of thebuilding drainsand
the building sewer. The cleanout shall be brought up to fin-
ished ground level. A cleanout shall be installed within 2
feet (610 mm) downstream of any backwater valve.

708.3.6 M anholes. Manholes serving abuilding drain shall
have secured gas-tight covers and shall belocated in accor-
dance with Section 708.3.2.

708.4 Concealed piping. Cleanouts on concealed piping or
piping under a floor slab or in a 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, floor or
ground surface or shall be extended to the outside of the build-
ing. Cleanout plugsshall not be covered with cement, plaster or
any other permanent finish material. Where it is necessary to
conceal acleanout or to terminate acleanout in an area subject
to vehicular traffic, the covering plate, access door or cleanout
shall be of an approved type designed and installed for thispur-
pose.
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708.5 Opening direction. Every cleanout shall beinstalled to
opento allow cleaning in the direction of the flow of thedrain-
age pipe or at right angles thereto.

708.6 Prohibited installation. Cleanout 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 to 4 inches (102 mm). For pipes
larger than 4 inches (102 mm) nominal size, the minimum size
of the cleanout shall be 4 inches (102 mm).

Exceptions:

1. “P’ trap connections with dlip joints or ground joint
connections, or stack cleanoutsthat are not morethan
one pipe diameter smaller than the drain served, shall
be permitted.

2. Cadt-iron cleanout sizing shall be in accordance with
referenced standardsin Table 702.4, ASTM A 74 for
hub and spigot fittingsor ASTM A 888 or CISPI 301
for hubless fittings.

708.8 Clearances. Cleanouts on 6-inch (153 mm) and smaller
pipes shall be provided with a clearance of not less than18
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 inches (914 mm) for rodding.

708.9 Access. Access shall be provided to all cleanouts.

SECTION 709
FIXTURE UNITS

709.1 Values for fixtures. Drainage fixture unit values as
given in Table 709.1 designate the relative load weight of dif-
ferent kinds of fixturesthat shall be employed in estimating the
total load carried by a soil or waste pipe, and shall be used in
connection with Tables 710.1(1) and 710.1(2) of sizesfor soil,
waste and vent pipesfor which the permissibleload isgivenin
terms of fixture units.

709.2 Fixturesnot listed in Table 709.1. Fixturesnot listed in
Table 709.1 shall have adrainage fixture unit load based on the
outlet size of the fixture in accordance with Table 709.2. The
minimum trap size for unlisted fixtures shall be the size of the
drainage outlet but not less than 1.25 inches (32 mm).

709.3 Values for continuous and semicontinuous flow.
Drainage fixture unit values for continuous and semicontinu-
ousflow into adrainage system shall be computed on the basis
that 1 gpm (0.06 L/s) of flow iseguivalent to two fixture units.

709.4 Values for indirect waste receptor. The drainage fix-
ture unit load of an indirect waste receptor receiving the dis-
charge of indirectly connected fixtures shall be the sum of the
drainagefixture unit values of thefixturesthat dischargeto the
receptor, but not |ess than the drainage fixture unit value given
for the indirect waste receptor in Table 709.1 or 709.2.
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TABLE 709.2
DRAINAGE FIXTURE UNITS FOR FIXTURE DRAINS OR TRAPS
FIXTURE DRAIN OR TRAP SIZE

(inches) DRAINAGE FIXTURE UNIT VALUE

1Y, 1

1Y, 2

2 3

2Y, 4

3 5

4 6

For SI:  1inch=25.4 mm.

SECTION 710
DRAINAGE SYSTEM SIZING

710.1 Maximum fixture unit load. The maximum number of
drainage fixture units connected to a given size of building
sewer, building drain or horizontal branch of the building drain
shall be determined using Table 710.1(1). The maximum num-
ber of drainage fixture units connected to a given size of hori-
zontal branch or vertical soil or waste stack shall be determined
using Table 710.1(2). A building sewer serving abuilding that
contains a water closet shall be a minimum of 4 inches (102
mm). No portion of the drainage system installed underground
or below a basement, cellar or slab, shall be less than two (2)
inches in diameter.

710.1.1 Horizontal stack offsets. Horizontal stack offsets
shall besized asrequired for building drainsin accordance
with Table710.1(1), except asrequired by Section 711.4.

710.1.2 Vertical stack offsets. Vertical stack offsets shall
be sized as required for straight stacks in accordance with
Table710.1(2), except whererequired to be sized asabuil d-
ing drain in accordance with Section 711.1.1.

710.2 Futurefixtures. Where provision is made for the future
installation of fixtures, those provided for shall be considered
in 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 verti-
cal stack offsets. If ahorizontal branch connects to the stack
within 2 feet (610 mm) above or below avertical stack offset,
and the offset islocated more than four branch intervals below
the top of the stack, the offset shall be vented in accordance
with Section 915.

711.1.1 Omission of ventsfor vertical stack offsets. Vents
for vertical offsets required by Section 711.1 shall not be
required wherethe stack and its offset are sized asabuilding
drain [see Table 710.1(1)].
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TABLE 709.1
DRAINAGE FIXTURE UNITS FOR FIXTURES AND GROUPS

SANITARY DRAINAGE

DRAINAGE FIXTURE UNIT

MINIMUM SIZE OF TRAP

FIXTURE TYPE VALUE AS LOAD FACTORS (inches)
Automatic clothes washers, commercial 9 3 2
Automatic clothes washers, residential? 2 2
Bathroom group as defined in Section 202 (1.6 gpf water closet)f 5 —
Bathroom group as defined in Section 202 (water closet flushing 6 .

greater than 1.6 gpf)’

Bathtub® (with or without overhead shower or whirpool attachments) 2 1Y,
Bidet 1 1Y,
Combination sink and tray 2 1Y,
Dental lavatory 1 1Y,
Dental unit or cuspidor 1 1Y,
Dishwashing machine,® domestic 2 1Y,
Drinking fountain Y, 1Y,
Emergency floor drain 0 2
Floor drains 2 2
Kitchen sink, domestic 2 1Y,
Kitchen sink, domestic with food waste grinder and/or dishwasher 2 1Y,
Laundry tray (1 or 2 compartments) 2 1Y,
Lavatory 1 1Y,
Shower 2 1Y,
Service sink 2 1Y,
Sink 2 1Y,
Urinal 4 Noted
Urinal, 1 gallon per flush or less 2¢ Noted
Urinal, nonwater supplied 0.5 Note d
Wash sink (circular or multiple) each set of faucets 2 1Y,
Water closet, flushometer tank, public or private 4 Noted
Water closet, private (1.6 gpf) 3 Noted
Water closet, private (flushing greater than 1.6 gpf) 42 Noted
Water closet, public (1.6 gpf) 42 Noted
Water closet, public (flushing greater than 1.6 gpf) 6° Note d

For SI:  1inch=25.4mm, 1 gallon=3.785 L (gpf = gallon per flushing cycle).

a. For traps larger than 3 inches, use Table 709.2.

. A showerhead over a bathtub or whirlpool bathtub attachment does not increase the drainage fixture unit value.
. See Sections 709.2 through 709.4 for methods of computing unit value of fixtures not listed in this table or for rating of devices with intermittent flows.

b
c
d. Trap size shall be consistent with the fixture outlet size.
e

. For the purpose of computing loads on building drainsand sewers, water closetsand urinalsshall not berated at alower drainagefixture unit unlessthelower val-

ues are confirmed by testing.

«Q
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For fixtures added to a dwelling unit bathroom group, add thedfu value of those additional fixtures to the bathroom group fixture count.
See Section 406.3 for sizing requirements for fixture drain, branch drain, and drainage stack for an automatic clothes washer standpipe.
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TABLE 710.1(1)
BUILDING DRAINS AND SEWERS

MAXIMUM NUMBER OF DRAINAGE FIXTURE UNITS CONNECTED TO ANY PORTION OF THE BUILDING DRAIN OR THE
BUILDING SEWER, INCLUDING BRANCHES OF THE BUILDING DRAIN?
DIAMETER OF PIPE Slope per foot
(inches) 1,6 inch ' inch "I, inch ', inch
1Y, — — 1 1
1Y, — — 3 3
2 — — 21 26
24, — — 24 31
3 — 36 42 50
4 — 180 216 250
5 — 390 480 575
6 — 700 840 1,000
8 1,400 1,600 1,920 2,300
10 2,500 2,900 3,500 4,200
12 3,900 4,600 5,600 6,700
15 7,000 8,300 10,000 12,000

For SI:  1inch=25.4 mm, 1 inch per foot = 83.3 mm/m.
a The minimum size of any building drain serving awater closet shall be 3 inches.

TABLE 710.1(2)
HORIZONTAL FIXTURE BRANCHES AND STACKS?

MAXIMUM NUMBER OF DRAINAGE FIXTURE UNITS (dfu)
Stacks®
DIAMETER OF PIPE Total discharge into one Total for stack of three Total for stack greater than
(inches) Total for horizontal branch branch interval branch Intervals or less three branch intervals

1Y, 3 2 4 8

2 6 6 10 24
24, 12 9 20 42

3 20 20 48 72

4 160 90 240 500

5 360 200 540 1,100

6 620 350 960 1,900

8 1,400 600 2,200 3,600

10 2,500 1,000 3,800 5,600

12 2,900 1,500 6,000 8,400

15 7,000 Notec Notec Note c

For SI:  1inch=254mm.
a Does not include branches of the huilding drain. Refer to Table 710.1(1).

b. Stacksshall besized based on thetotal accumulated connected load at each story or branchinterval. Asthetotal accumulated connected load decreases, stacksare
permitted to be reduced in size. Stack diameters shall not be reduced to less than one-half of the diameter of the laigest stack size required.
c¢. Sizing load based on design criteria.
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711.2 Horizontal branch connections to horizontal stack
offsets. Where a horizontal stack offset is located more than
four branch intervals below the top of the stack, a horizontal
branch shall not connect within the horizontal stack offset or
within 2 feet (610 mm) above or below such offset.

711.3 Horizontal stack offsets. A stack with ahorizontal off-
set located more than four branch interval sbel ow thetop of the
stack shall be vented in accordance with Section 915 and sized
asfollows:

1. Theportion of the stack above the offset shall be sized as
for avertical stack based on thetotal number of drainage
fixture units above the offset.

2. The offset shall be sized in accordance with Section
710.1.1.

3. Theportion of the stack bel ow the offset shall be sized as
for the offset or based on the total number of drainage
fixture units on the entire stack, whichever islarger [see
Table 710.1(2), Column 5].

711.3.1 Omission of vents for horizontal stack offsets.
Ventsfor horizontal stack offsetsrequired by Section 711.3
shall not be required where the stack and its offset are one
pipesizelarger than required for abuilding drain [see Table
710.1(1)] and the entire stack and offset are not less in
cross-sectional area than that required for a straight stack
plustheareaof an offset vent asprovided for in Section 915.
Omission of offset vents in accordance with this section
shall not constitute approval of horizontal branch connec-
tions within the offset or within 2 feet (610 mm) above or
below the offset.

711.4 Offsets below lowest branch. Where a vertical offset
occurs in a soil or waste stack below the lowest horizonta
branch, achangein diameter of the stack because of the offset
shall not be required. If a horizontal offset occurs in a soil or
waste stack below the lowest horizontal branch, the required
diameter of the offset and the stack below it shall be determined
asfor abuilding drain in accordance with Table 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
atightly covered and vented sump from which the liquid shall
belifted and discharged into the building gravity drainage sys-
tem by automatic pumping equipment or other approved
method. In other than existing structures, the sump shall not
receivedrainagefrom any piping within thebuilding capabl e of
being discharged by gravity to the building sewer.

712.2 Valves required. A check valve and a full open valve
located on the discharge side of the check valve shal be
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installed in the pump or gjector discharge piping between the
pump or gjector and the gravity drainage system. Access shall
be provided to such valves. Such valves shall belocated above
the sump cover required by Section 712.1 or, where the dis-
charge pipe from the gjector isbelow grade, the valves shall be
accessibly located outside the sump below grade in an access
pit with aremovable access cover.

712.3 Sump design. The sump pump, pit and discharge piping
shall conform to the requirements of Sections 712.3.1 through
712.3.5.

712.3.1 Sump pump. The sump pump capacity and head
shall be appropriate to anticipated use requirements.

712.3.2 Sump pit. The sump pit shall be not less than 18
inches (457 mm) in diameter and 24 inches (610 mm) deep,
unless otherwise approved. The pit shall be accessible and
located such that all drainage flows into the pit by gravity.
The sump pit shall be constructed of tile, concrete, steel,
plastic or other approved materials. The pit bottom shall be
solid and provide permanent support for the pump. The
sump pit shall be fitted with a gas-tight removable cover
adequate to support anticipated loadsin the areaof use. The
sump pit shall be vented in accordance with Chapter 9.

712.3.3 Dischar ge piping. Discharge piping shall meet the
reguirements of Section 712.2.

712.3.4Maximum effluent level. Theeffluent level control
shall be adjusted and maintained to at all times prevent the
effluent in the sump from rising to within 2 inches (51 mm)
of the invert of the gravity drain inlet into the sump.

712.3.5 Ejector connection to the drainage system.
Pumps connected to the drainage system shall connect tothe
building sewer or shall connect to awyefitting in the build-
ing drain aminimum of 10 feet (3048 mm) from the base of
any soil stack, waste stack or fixture drain. Where the dis-
charge line connects into horizontal drainage piping, the
connector shall be madethrough awyefittinginto thetop of
the drainage piping.

712.4 Sewage pumps and sewage g ectors. A sewage pump
or sewage gjector shall automatically discharge the contents of
the sump to the building drainage system.

712.4.1 M acer ating toilet systems. Macerating toilet sys-
temsshall comply with CSA B45.9or ASMEA112.3.4and
shall be installed in accordance with the manufacturer’'s
installation instructions.

712.4.2 Capacity. A sewage pump or sewage ejector shall
havethe capacity and head for the application requirements.
Pumpsor gjectorsthat receive the discharge of water closets
shall be capable of handling spherical solidswith adiameter
of up to and including 2 inches (51 mm). Other pumps or
gjectors shall be capable of handling spherical solidswitha
diameter of uptoandincluding 1inch (25.4 mm). Themini-
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mum capacity of apump or gjector based on the diameter of
the discharge pipe shall be in accordance with Table
712.4.2.

Exceptions:

1. Grinder pumps or grinder gectorsthat receive the
discharge of water closets shall have a minimum
discharge opening of 1.25 inches (32 mm).

2. Macerating toilet assemblies that serve single
water closets shall have a minimum discharge
opening of 0.75 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
2Y, 30
3 46

For SI:  1inch=25.4 mm, 1 gallon per minute = 3.785 L/m.

SECTION 713
HEALTH CARE PLUMBING

713.1 Scope. This section shall govern those aspects of health
care plumbing systems that differ from plumbing systemsin
other structures. Health care plumbing systems shall conform
tothissectionin addition to the other requirementsof thiscode.
The provisions of this section shall apply to the special devices
and equipment installed and maintained in the following occu-
pancies. nursing homes; homesfor the aged; orphanages; infir-
maries; first aid stations; psychiatric facilities; clinics;
professional officesof dentistsand doctors, mortuaries; educa-
tional facilities; surgery, dentistry, research and testing labora-
tories; establishments manufacturing pharmaceutical drugs
and medicines; and other structureswith similar apparatus and
equipment classified as plumbing.

713.2 Bedpan washers and clinical sinks. Bedpan washers
and clinical sinksshall connect to the drainage and vent system
in accordance with the requirementsfor awater closet. Bedpan
washers shall also connect to alocal vent.

713.3 Indirect waste. Sterilizers, steamers and condensers
shall discharge to the drainage through an indirect waste pipe
by means of an air gap. Where abattery of not more than three
sterilizers discharges to an individua 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.

713.4Vacuum system station. Ready accessshall beprovided
to vacuum system station receptacl es. Such receptaclesshall be
built into cabinets or recesses and shall be visible.

713.5 Bottle system. Vacuum (fluid suction) systemsintended
for collecting, removing and disposing of blood, pus or other
fluids by the bottle system shall be provided with receptacles
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equipped with an overflow prevention device at each vacuum
outlet station.

713.6 Central disposal system equipment. All central vac-
uum (fluid 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 avacuum (fluid suction) system shall discharge sepa-
rately to open air above the roof.

713.7 Central vacuum or disposal systems. Where the waste
from a central vacuum (fluid suction) system of the baromet-
ric-lag, collection-tank or bottle-disposal type is connected to
the drainage system, the waste shall be directly connected to
the sanitary drainage system through a trapped waste.

713.7.1 Piping. The piping of a central vacuum (fluid suc-
tion) system shall be of corrosion-resistant material with a
smooth interior surface. A branch shall not belessthan 0.5
inch (12.7 mm) nominal pipesizefor oneoutlet and shall be
sized in accordance with the number of vacuum 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 apparatusand normal sanitary plumbing systemsare
prohibited. Only one type of apparatus shall be served by a
local vent.

713.9 Local vents and stacks for bedpan washers. Bedpan
washers shall be vented to open air above the roof by means of
one or more local vents. The local vent for a bedpan washer
shall not be less than a 2-inch-diameter (51 mm) pipe. A local
vent serving asingle bedpan washer is permitted to drain to the
fixture served.

713.9.1 Multipleinstallations. Where bedpan washers are
located above each other on morethan onefloor, alocal vent
stack is permitted to beinstalled to receive thelocal vent on
thevariousfloors. Not morethan three bedpan washersshall
be connected to a2-inch (51 mm) local vent stack, not more
than six to a 3-inch (76 mm) local vent stack and not more
than 12 to a 4-inch (102 mm) local vent stack. In multiple
installations, the connections between a bedpan washer
local vent and alocal vent stack shall be made with tee or
tee-wye sanitary pattern drainage fittings installed in an
upright 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 atrapped and vented waste connection
to the sanitary drainage system. The trap and waste shall be
the same size asthe local vent stack.
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713.9.3 Trap seal maintenance. A water supply pipe not
less than Y/, inch (6.4 mm) in diameter shall be taken from
the flush supply of each bedpan washer on the discharge or
fixture side of the vacuum breaker, shall be trapped to form
not less than a 3-inch (76 mm) water seal, and shall be con-
nected to the local vent stack on each floor. The water sup-
ply shall beinstalled to provide asupply of water tothelocal
vent stack for cleansing and drain trap seal maintenance
each time a bedpan washer is flushed.

713.10 Sterilizer vents and stacks. Multiple installations of
pressure and nonpressure sterilizersshall havethevent connec-
tionsto the sterilizer vent stack made by means of inverted wye
fittings. Access shall be provided to vent connections for
inspection and maintenance.

713.10.1 Drainage. The connection between sterilizer vent
or exhaust openings and the sterilizer vent stack shall be
designed and installed to drain to the funnel or basket-type
waste fitting. In multiple installations, the sterilizer vent
stack shall be drained separately to the lowest sterilizer fun-
nel or basket-type waste fitting or receptor.

713.11 Sterilizer vent stack sizes. Sterilizer vent stack sizes
shall comply with Sections 713.11.1 through 713.11.4.

713.11.1 Bedpan steamers. The minimum size of a steril-
izer vent serving abedpan steamer shall be 1.50 inches (38
mm) 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) 11, 2
14,2 1 or 0

28 2 or 1

2b 1 and 1

3k 4 or 2

3P 2 and 2

42 8 or 4

4b 4 and 4

For SI:  1inch=25.4 mm.
a. Total of each size.
b. Combination of sizes.

713.11.2 Boiling-type sterilizers. The minimum size of a
sterilizer vent stack shall be 2 inches (51 mm) in diameter
where serving autensi| sterilizer and 1.5 inches (38 mm) in
diameter where serving an instrument sterilizer. Combina-
tions of boiling-type sterilizer vent connections shall be
sized in accordance with Table 713.11.1.

713.11.3 Pressure sterilizers. Pressure sterilizer vent
stacksshall be 2.5 inches (64 mm) minimum. Thoseserving
combinations of pressure sterilizer exhaust connections
shall be sized in accordance with Table 713.11.3.
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TABLE 713.11.3
STACK SIZES FOR PRESSURE STERILIZERS
(Number of Connections of Various Sizes Permitted
To Various-sized Vent Stacks)

P CONNECTION SIZE

(inches) 3, 1” 11, 11,7
14,2 3or 20r 1 —
14.p 2and 1 — —

22 6 or 3or 20r 1

2v 3and 2 — —

2b 2 and 1and 1 —

2b 1land 1and — 1

3 15 or 7or 5or 3

3 tand | I3 oad— | 2

For SI:  1inch=25.4mm.
a. Total of each size.
b. Combination of sizes.

713.11.4 Pressure instrument washer sterilizer sizes.
The minimum diameter of a sterilizer vent stack serving an
instrument washer sterilizer shall be 2 inches (51 mm). Not
more than two sterilizers shall be installed on a 2-inch (51
mm) stack, and not more than four sterilizers shall be
installed on a 3-inch (76 mm) stack.

SECTION 714
Deleted

SECTION 715
BACKWATER VALVES

715.1 Sewage backflow. Wheretheflood level rimsof plumb-
ing fixtures are bel ow the el evation of the manhole cover of the
next upstream manhole in the public sewer, such fixtures shall
be protected by a backwater valve installed in the building
drain, branch of thebuilding drain or horizontal branch serving
such fixtures. Plumbing fixtures having flood level rims above
the elevation of the manhole cover of the next upstream man-
hole in the public sewer shall not discharge through a back-
water valve.

715.2 Material. All bearing parts of backwater valves shall be
of corrosion-resistant material. Backwater valves shall comply
with ASME A112.14.1, CSA B181.1 or CSA B181.2.

715.3 Seal. Backwater valves shall be so constructed asto pro-
vide a mechanical seal against backflow.

715.4 Diameter. Backwater valves, when fully opened, shall
have a capacity not lessthan that of the pipesin which they are
installed.

715.5 Location. Backwater valves shal 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
indirect waste piping and special wastes. Thischapter shall fur-
ther control matters concerning food-handling establishments,
sterilizers, clear-water wastes, swimming pools, methods of
providing air breaks or air gaps, and neutralizing devices for
corrosive wastes.

801.2 Protection. All devices, appurtenances, appliances and
apparatusintended to serve some special function, such asster-
ilization, distillation, processing, cooling, or storage of ice or
foods, and that discharge to the drainage system, shall be pro-
vided with protection against backflow, flooding, fouling, con-
tamination 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 802.1.7. All
health-care-related fixtures, devices and equipment shall dis-
chargeto thedrainage system through anindirect waste pipe by
meansof an air gap in accordance with this chapter and Section
713.3. Fixturesnot required by thissectionto beindirectly con-
nected shall be directly connected to the plumbing system in
accordance with Chapter 7.

802.1.1 Food handling. Equipment and fixturesutilized for
the storage, preparation and handling of food shall dis-
charge through an indirect waste pipe by means of an air
gap.

802.1.2 Floor drainsin food storage areas. Floor drains
located within walk-in refrigerators or freezersin food ser-
vice and food establishments shall be indirectly connected
to the sanitary drainage system by means of an air gap.
Where a floor 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 a waste receptor
located outside of the area subject to freezing.

802.1.3 Potable clear-water waste. Where devices and
equipment, such as sterilizers and relief valves, discharge
potablewater to the building drainage system, thedischarge
shall be through an indirect waste pipe by means of an air
gap.

802.1.4 Swimming pools. Where wastewater from swim-
ming pools, backwash from filtersand water from pool deck
drains discharge to the building drainage system, the dis-
charge shall be through an indirect waste pipe by means of
an air gap.

802.1.5 Nonpotable clear-water waste. Where devices
and equipment such as processtanks, filters, dripsand boil -
ersdischarge nonpotable water to the building drainage sys-
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tem, the discharge shall bethrough an indirect waste pipe by
means of an air break or an air gap.

802.1.6 Domestic Dishwashing machines. Domestic
dishwashing machinesshall dischargeindirectly through an
air gap or air break into a standpipe or waste receptor in
accordance with Section 802.2, or discharge into a
wye-branch fitting on the tail piece of the kitchen sink or the
dishwasher connection of afood waste grinder. The waste
line of a domestic dishwashing machine discharging into a
kitchen sink tail piece or food waste grinder shall connect to
a deck-mounted air gap or the waste line shall rise and be
securely fastenend to the underside of the sink rim or coun-
ter.

802.1.7 Commercial dishwashing machines. The dis-
charge from a commercial dishwashing machine shall be
through an air gap or air break into a standpipe or waste
receptor in accordance with Section 802.2.

802.2 Installation. All indirect waste piping shall discharge
through an air gap or air break into a waste receptor or
standpipe. Waste receptors and standpi pes shall be trapped and
vented and shall connect to the building drainage system. All
indirect waste piping that exceeds 2 feet (610 mm) in devel-
oped length measured horizontally, or 4 feet (1219 mm) intotal
developed length, shall be trapped.

802.2.1 Air gap. The air gap between the indirect waste
pipe and the flood level rim of the waste receptor shall bea
minimum of twice the effective opening of the indirect
waste pipe.

802.2.2 Air break. An air break shall be provided between
theindirect waste pipeand thetrap seal of thewaste receptor
or standpipe.

802.3 Waste receptors. Every waste receptor 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 not be
installed in bathrooms or toilet rooms or in any inaccessible or
unventilated space such as acloset or storeroom. Ready access
shall be provided to waste receptors.

802.3.1 Size of receptors. A waste receptor shall be sized
for the maximum discharge of al indirect waste pipes
served by the receptor. Receptors shall be installed to pre-
vent splashing or flooding.

802.3.2 Open hub waste receptors. Waste receptors shall
be permitted in the form of ahub or pipe extending not less
than 1 inch (25.4 mm) above a water-impervious floor and
are not required to have astrainer.

802.4 Standpipes. Standpipes shall be individually trapped.
Standpipes shall extend aminimum of 18 inches (457 mm) and
a maximum of 42 inches (1066 mm) above the trap weir.
Access shall be provided to al standpipes and drains for
rodding.
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SECTION 803
SPECIAL WASTES

803.1 Wastewater temperature. Steam pipes shall not con-
nect to any part of a drainage or plumbing system and water
above 140°F (60°C) shall not be discharged into any part of a
drainage system. Such pipes shall discharge into an indirect
waste receptor connected to the drainage system.

803.2 Neutralizing device required for corrosive wastes.
Corrosive liquids, spent acids or other harmful chemicals that
destroy or injure a drain, sewer, soil or waste pipe, or create
noxious or toxic fumes or interfere with sewage treatment pro-
cesses shall not be discharged into the plumbing system with-
out being thoroughly diluted, neutralized or treated by passing
through an approved dilution or neutralizing device. Such
devices shall be automatically provided with a sufficient sup-
ply of diluting water or neutralizing medium so asto make the
contents noninjurious before discharge into the drainage sys-
tem. 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 system
shall be designed and installed in accordance with this code.
Chemical drainage and vent systems shall be compl etely sepa-
rated from the sanitary systems. Chemical waste shall not dis-
chargeto a sanitary drainage system until such waste has been
treated in accordance with Section 803.2.

SECTION 804
MATERIALS, JOINTS AND CONNECTIONS

804.1 Gener al. The materialsand methods utilized for the con-
struction and installation of indirect waste pipes and systems
shall comply with the applicable provisions of Chapter 7.
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CHAPTER 9
VENTS

SECTION 901
GENERAL

901.1 Scope. The provisions of this chapter shall govern the
materials, design, construction and installation of vent sys-
tems.

901.2 Trap seal protection. The plumbing system shall be
provided with a system of vent piping that will permit the
admission or emission of air so that the seal of any fixture trap
shall not be subjected to a pneumatic pressure differential of
more than 1 inch of water column (249 Pa).

901.2.1 Venting required. Every trap and trapped fixture
shall be vented in accordance with one of the venting meth-
ods specified in this chapter.

901.3 Chemical waste vent system. The vent system for a
chemical waste system shall be independent of the sanitary
vent system and shall terminate separately through the roof to
the open air.

901.4 Uselimitations. The plumbing vent system shall not be
utilized for purposes other than the venting of the plumbing
system.

901.5 Tests. Thevent system shall betested in accordancewith
Section 312.

SECTION 902
MATERIALS

902.1 Vents. The materials and methods utilized for the con-
struction and install ation of venting systems shall comply with
the applicable provisions of Section 702.

902.2 Sheet copper. Sheet copper for vent pipe flashings shall
conformto ASTM B 152 and shall weigh not lessthan 8 ounces
per square foot (2.5 kg/m?).

902.3 Sheet lead. Sheet lead for vent pipeflashingsshall weigh
not lessthan 3 pounds per squarefoot (15 kg/m?) for field-con-
structed flashings and not less than 2.5 pounds per square foot
(12 kg/m?) for prefabricated flashings.

SECTION 903
VENT STACKS AND STACK VENTS

903.1 Stack required. Every building in which plumbing is
installed shall have at least one 3-inch minimum (76 mm) vent
stack or stack vent. Such stack shall run undiminished in size
and as directly as possible from the building drain through to
the open air or to avent header that extends to the open air.

903.1.1 Installation. The required vent shall be a vent that
connectsto the building drain or an extension of adrain that
connects to the building drain. Such vent shall not be an
island fixture vent as allowed by Section 912.2.
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903.2 Vent stack required. A vent stack shall be required for
every drainage stack that is five branch intervals or more.

903.3 Vent termination. Every vent stack or stack vent shall
extend outdoors and terminate to the open air.

903.4 Vent connection at base. Every vent stack shall connect
tothebase of the drainage stack. Thevent 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.

903.5 Vent headers. Stack vents and vent stacks connected
into acommon vent header at the top of the stacks and extend-
ing totheopen air at one point shall besizedin accordancewith
thereguirements of Section 916.1. The number of fixture units
shall be the sum of all fixture units on all stacks connected
thereto, and the developed length shall be the longest vent
length from theintersection at the base of themost distant stack
to the vent terminal in the open air, asa direct extension of one
stack.

SECTION 904
VENT TERMINALS

904.1 Roof extension. All open vent pipesthat extend through
aroof shall beterminated at |east 6 inches (152 mm) abovethe
roof, except that where a roof is to be used for any purpose
other than weather protection, the vent extensions shall berun
at least 7 feet (2134 mm) above the roof.

904.2 Frost closure. Wherethe 97.5-percent value for outside
designtemperatureis0°F (-18°C) or less, every vent extension
through aroof or wall shall be aminimum of 3inches (76 mm)
in diameter. Any increasein the size of the vent shall be made
inside the structure a minimum of 1 foot (305 mm) below the
roof or inside the wall.

904.3 Flashings. The juncture of each vent pipe with the roof
line shall be made water tight by an approved flashing.

904.4 Prohibited use. Vent terminalsshall not beused asaflag
poleor to support flag poles, television aerialsor similar items,
except when the piping has been anchored in an approved man-
ner.

904.5 L ocation of vent terminal. An open vent terminal from
a drainage system shall not be located directly beneath any
door, openable window, or other air intake opening of the
building or of an adjacent building, and any such vent terminal
shall not be within 10 feet (3048 mm) horizontally of such an
opening unlessiit is at least 2 feet (610 mm) above the top of
such opening.

904.6 Extension through the wall. Vent terminals extending
through the wall shall terminate a minimum of 10 feet (3048
mm) from the lot line and 10 feet (3048 mm) above average
ground level. Vent terminal sshall not terminate under the over-
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hang of a structure with soffit vents. Side wall vent terminals
shall be protected to prevent birds or rodents from entering or
blocking the vent opening.

904.7 Extension outside a structure. In climates where the
97.5-percent value for outside design temperature is less than
0°F(-18°C), vent pipesinstalled on the exterior of thestructure
shall beprotected against freezing by insulation, heat or both.

SECTION 905
VENT CONNECTIONS AND GRADES

905.1 Connection. All individual, branch and circuit vents shall
connect to avent stack, stack vent, air admittancevalve or extend
tothe open air.

905.2 Grade. All vent and branch vent pipes shall be so graded
and connected asto drain back to thedrainage pipeby gravity.

905.3 Vent connection to drainage system. Where vent pipes
connect to a horizontal soil or waste pipe, the vent shall be
taken abovethe centerline of the soil or waste pipe, and the vent
pipe shall rise verticaly, or at an angle not greater than 67.5
degrees (1.18 rad) from the vertical to apoint at least 6 inches
(152 mm) above the soil or waste pipe, before offsetting hori-
zontally.

905.4 Vertical rise of vent. Where vent pipes connect to aver-
tical soil or waste pipe, thevent shall risevertically nolessthan
6 inches (152 mm) above the flood rim of the fixture served
before offsetting horizontally.

Exception: Vents for interceptors located outdoors.

905.5 Height above fixtures. A connection between a vent
pipe and a vent stack or stack vent shall be made at least 6
inches (152 mm) abovetheflood level rim of thehighest fixture
served by thevent. Horizontal vent pipesforming branch vents,
relief vents or loop vents shall be at least 6 inches (152 mm)
above the flood level rim of the highest fixture served.

905.6 Vent for futurefixtures. Where the drainage piping has
been roughed-infor futurefixtures, arough-in connection for a
vent shall beinstalled. The vent size shall be not lessthan one-
half the diameter of the rough-in drain to be served. The vent
rough-in shall connect to the vent system, or shall bevented by
other means as provided for in this chapter. The connection
shall be identified to indicate that it is a vent.

905.7 Venting of fixturedrains. Thetotal fall inafixturedrain
due to pipe slope shall not exceed the diameter of the fixture
drain, nor shall the vent connect to a fixture drain, except for
water closets, below the weir of the trap.

SECTION 906
FIXTURE VENTS

906.1 Distance of trap from vent. Each fixturetrap shall have
a protecting vent located so that the slope and the devel oped
length in the fixture drain from the trap weir to the vent fitting
are within the requirements set forth in Table 906.1.

906.2 Venting of fixture drains. The vent for afixture drain,
except where serving afixturewith integral traps, such aswater
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closets, shall connect above the weir of the fixture trap being
vented.

SECTION 907
INDIVIDUAL VENT

907.1 Individual vent permitted. Each trap and trapped fix-
ture is permitted to be provided with an individual vent. The
individual vent shall connect to the fixture drain of the trap or
trapped fixture being vented.

TABLE 906.1

MAXIMUM DISTANCE OF FIXTURE
TRAP FROM VENT

DISTANCE FROM
SIZE OF TRAP (inches)| SLOPE (inch per foot) TRAP (feet)
1Y, Y, 5
1Y, Y, 6
2 Y, 8
3 Yg 12
4 Yg 16

For SI: 1inch =25.4 mm, 1 foot = 304.8 mm, 1 inch per foot = 83.3
mm/m.

SECTION 908
COMMON VENT

908.1 I ndividual vent ascommon vent. Anindividual ventis
permitted to vent two traps or trapped fixtures as a common
vent. Thetraps or trapped fixtures being common vented shall
be located on the same floor level.

908.2 Connection at the samelevel. Where thefixture drains
being common vented connect at the same level, the vent con-
nection shall be at the interconnection of the fixture drains or
downstream of the interconnection.

908.3 Connection at different levels. Wherethefixturedrains
connect at different levels, the vent shall connect as a vertical
extension of thevertical drain. Thevertical drain pipe connect-
ing the two fixture drains shall be considered the vent for the
lower fixturedrain, and shall be sized in accordance with Table
908.3. The upper fixture shall not be a water closet.

TABLE 908.3
COMMON VENT SIZES
MAXIMUM DISCHARGE FROM UPPER FIXTURE
PIPE SIZE (inches) DRAIN (dfu)
1Y, 1
2 4
2Y,t03 6

For SI:  1inch=25.4 mm.

SECTION 909
WET VENTING

909.1 Wet vent permitted. Any combination of fixtures
within two bathroom groups|ocated on the samefloor level are
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permitted to be vented by awet vent. Thewet vent shall be con-
sidered the vent for the fixtures and shall extend from the con-
nection 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. Only the fixtures within the bath-
room groups shall connect to the wet-vented horizontal branch
drain. Any additiona fixtures shall discharge downstream of
the wet vent.

909.1.1 Vertical wet vent. Any combination of fixtures
within two bathroom groups | ocated on the samefloor level
ispermitted to be vented by avertical wet vent. The vertical
wet vent shall extend from the connection to the dry vent
down to the lowest fixture drain connection. Each fixture
shall connect independently to the vertical wet vent. Water
closet drains shall connect at the same elevation. Other fix-
ture drains shall connect above or at the same elevation as
the water closet fixture drains. The dry vent connection to
the vertical wet vent shall be an individual or common vent
serving one or two fixtures.

909.2 Vent connection. The dry-vent connection to the wet
vent shall beanindividual vent or common vent to thelavatory,
bidet, shower or bathtub. In vertical wet-vent systems, the most
upstream fixture drain connection shall be adry-vented fixture
drain connection. In horizontal wet-vent systems, not more
than one wet-vented fixture drain shall discharge upstream of
the dry-vented fixture drain connection.

909.3 Size. The dry-vent serving the wet vent shall be sized
based on the largest required diameter of pipe within the wet-
vent system served by the dry vent. The wet vent shall be of a
minimum size as specified in Table 909.3, based on thefixture
unit discharge to the wet vent.

TABLE 909.3
WET VENT SIZE
DRAINAGE FIXTURE UNIT LOAD
WET VENT PIPE SIZE (inches) (dfu)
11/2 1
2 4
21/2 6
3 12
For SI:  1inch=25.4 mm.
SECTION 910

WASTE STACK VENT

910.1 Wastestack vent per mitted. A wastestack shall becon-
sidered a vent for al of the fixtures discharging to the stack
whereinstalledin accordance with therequirementsof thissec-
tion.

910.2 Stack installation. Thewaste stack shall bevertical, and
both horizontal and vertical offsetsshall be prohibited between
thelowest fixturedrain connection and the highest fixturedrain
connection. Every fixture drain shall connect separately to the
waste stack. The stack shall not receive the discharge of water
closets or urinals.

910.3 Stack vent. A stack vent shall be provided for the waste
stack. The size of the stack vent shall be not |essthan the size of
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the waste stack. Offsets shall be permitted in the stack vent,
shall belocated at | east 6 inches (152 mm) abovetheflood level
of the highest fixture and shall be in accordance with Section
905.2. The stack vent shall be permitted to connect with other
stack vents and vent stacks in accordance with Section 903.5.

910.4 Waste stack size. The waste stack shall be sized based
on the total discharge to the stack and the discharge within a
branch interval in accordance with Table 910.4. The waste
stack shall be the same size throughout its length.

TABLE 910.4
WASTE STACK VENT SIZE
MAXIMUM NUMBER OF DRAINAGE
FIXTURE UNITS (dfu)
STACK SIZE Total discharge into
(inches) one branch interval Total discharge for stack
11/2 1 2
2 2 4
21/2 No limit 8
3 No limit 24
4 No limit 50
5 No limit 75
6 No limit 100
For Sl: 1inch = 25.4 mm.
SECTION 911

CIRCUIT VENTING

911.1 Circuit vent permitted. A maximum of eight fixtures
connected to ahorizontal branch drain shall be permitted to be
circuit vented. Each fixture drain shall connect horizontally to
the horizontal branch being circuit vented. The horizontal
branch drain shall be classified as a vent from the most down-
stream fixture drain connection to the most upstream fixture
drain connection to the horizontal branch.

911.1.1 Multiplecircuit-vented branches. Circuit-vented
horizontal branch drains are permitted to be connected
together. Each group of amaximum of eight fixturesshall be
considered a separate circuit vent and shall conform to the
requirements of this section.

911.2 Vent connection. The circuit vent connection shall be
located between thetwo most upstream fixturedrains. Thevent
shall connect to the horizontal branch and shall be installed in
accordance with Section 905. The circuit vent pipe shall not
receive the discharge of any soil or waste.

911.3 Slope and size of horizontal branch. The maximum
slope of the vent section of the horizontal branch drain shall be
one unit vertical in 12 units horizontal (8-percent slope). The
entire length of the vent section of the horizontal branch drain
shall be sized for the total drainage discharge to the branch.

911.3.1 Size of multiple circuit vent. Each separate cir-
cuit-vented horizontal branch that isinterconnected shall be
sized independently in accordance with Section 911.3. The
downstream circuit-vented horizontal branch shall be sized
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for the total discharge into the branch, including the
upstream branches and the fixtures within the branch.

911.4 Relief vent. A relief vent shall be provided for circuit-
vented horizontal branches receiving the discharge of four or
more water closets and connecting to a drainage stack that
receives the discharge of soil or waste from upper horizontal
branches.

911.4.1 Connection and installation. Therelief vent shall
connect to the horizontal branch drain between the stack and
the most downstream fixture drain of the circuit vent. The
relief vent shall beinstalled in accordance with Section 905.

911.4.2 Fixturedrain or branch. Therelief ventispermit-
ted to be afixturedrain or fixture branch for fixtureslocated
within the same branch interval as the circuit-vented hori-
zontal branch. The maximum dischargeto arelief vent shall
be four fixture units.

911.5 Additional fixtures. Fixtures, other than the cir-
cuit-vented fixtures, are permitted to discharge to the horizon-
tal branch drain. Such fixtures shall be located on the same
floor asthe circuit-vented fixtures and shall be either individu-
aly or common vented.

SECTION 912
COMBINATION DRAIN AND VENT SYSTEM

912.1 Type of fixtures. A combination drain and vent system
shall not servefixtures other than floor drains, sinks, lavatories
and drinking fountains. Combination drain and vent systems
shall not receive the discharge from a commercial food waste
grinder or clinical sink.

912.2 Installation. The only vertical pipe of a combination
drain and vent system shall be the connection between the fix-
ture drain of asink, floor drain, lavatory or drinking fountain,
and the horizontal combination drain vent pipe. The maximum
vertical distance shall be 8 feet (2438 mm) and the minimum
pipediameter shall be 3inches. The 3-inch pipeshall riseverti-
cally ashigh aspossible above thefixture drain connection and
terminate with a cap or an approved air admittance valve.
Island sinks may be installed using a combination drain and
vent system.

912.2.1 Slope. The horizontal combination drain and vent
pipe shall have amaximum slope of one-half unit vertical in
12 units horizontal (4-percent slope). The minimum slope
shall bein accordance with Table 704.1 or unless approved
by the state administrative authority.

912.2.1.2 Restricted waste. No drainage piping convey-
ing soil or waste from water closets or urinals shall be
connected to any combination waste and vent system:
nor shall such waste pass through any part of the combi-
nation drain and vent system.

912.2.2 Connection. The combination drain and vent sys-
tem shall be provided with adry vent connected at any point
within the combination drain system and shall be sized in
accordance with Table 916.1.

912.2.3 Size of the combination drain and vent piping.
Piping shall be increased two (2) pipe sizes greater than the
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fixture trap served, beginning at the trap and including all
branches and the main drain.

SECTION 913
ISLAND FIXTURE VENTING

913.1 Limitation. Island fixture venting shall not be permitted
for 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 permittedto beventedin accordancewiththissection.

913.2 Vent connection. Theisland fixture vent shall connect
to the fixture drain as required for an individual or common
vent. Thevent shall risevertically to above the drainage outlet
of the fixture being vented before offsetting horizontally or
vertically downward. The vent or branch vent for multiple
island fixture vents shall extend to aminimum of 6 inches (152
mm) above the highest island fixture being vented before con-
necting to the outside vent terminal.

913.3 Vent installation below thefixtureflood level rim. The
vent located below the flood level rim of the fixture being
vented shall be installed as required for drainage piping in
accordance with Chapter 7, except for sizing. The vent shall be
sizedinaccordancewith Section 916.2. Thelowest point of the
island fixture vent shall connect full size to the drainage sys-
tem. The connection shall beto avertical drainpipeor tothetop
half of ahorizontal drain pipe. Cleanouts shall be provided in
theidland fixture vent to permit rodding of vent piping located
below the flood level rim of the fixtures. Rodding in both be
directions shall be permitted through a cleanout.

SECTION 914
RELIEF VENTS—STACKS OF MORE THAN
10 BRANCH INTERVALS

914.1 Whererequired. Soil and waste stacksin buildings hav-
ing morethan 10 branchintervalsshall beprovided witharelief
vent at each tenth interval installed, beginning with the top
floor.

914.2 Sizeand connection. The size of therelief vent shall be
equal to the size of the vent stack to which it connects. The
lower end of each relief vent shall connect to the soil or waste
stack through a wye below the horizontal branch serving the
floor, and the upper end shall connect to the vent stack through
awye not less than 3 feet (914 mm) above the floor.

SECTION 915
VENTS FOR STACK OFFSETS

915.1 Vent for horizontal offset of drainage stack. Horizon-
tal offsetsof drainage stacksshall be vented wherefive or more
branchintervalsarelocated abovethe offset. The offset shall be
vented by venting the upper section of the drainage stack and
the lower section of the drainage stack.

915.2 Upper section. The upper section of the drainage stack
shall be vented as aseparate stack with avent stack connection
installed in accordance with Section 903.4. The offset shall be
considered the base of the stack.
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915.3 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 beavertical extension of the drainage
stack. The size of theyoke vent and connection shall beamini-
mum of the size required for the vent stack of the drainage
stack.

SECTION 916
VENT PIPE SIZING

916.1 Size of stack vents and vent stacks. The minimum
required diameter of stack vents and vent stacks shall be deter-
mined from the developed length and the total of drainage fix-
ture units connected thereto in accordance with Table 916.1, but
inno caseshall thediameter belessthan one-half the diameter of
thedrain served or lessthan 1%, inches (32 mm). The minimum
size vent installed underground, or below a basement, cellar or
slab, shall not be less than 2 inches (51 mm) in diameter.

916.2 Ventsother than stack ventsor vent stacks. Thediam-
eter of individual vents, branch vents, circuit vents and relief
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vents shall be at least one-half the required diameter of the
drain served. Therequired size of thedrain shall be determined
in accordance with Table 710.1(2). Vent pipes shall not be less
than 1Y, inches (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 ventsfor soil and waste stacksin buildings having
morethan 10 branch intervalsshall be sized in accordance with
Section 914.2.

916.3 Developed length. The developed length of individual,
branch, circuit and relief vents shall be measured from the far-
thest point of vent connection to the drainage system to the
point of connection to the vent stack, stack vent or termination
outside of the building.

916.4 Multiple branch vents. Where multiple branch vents
are connected to a common branch vent, the common branch
vent shall be sized in accordance with this section based on the
size of the common horizontal drainage branch that isor would
be required to serve the total drainage fixture unit (dfu) load
being vented.

TABLE 916.1
SIZE AND DEVELOPED LENGTH OF STACK VENTS AND VENT STACKS
MAXIMUM DEVELOPED LENGTH OF VENT (feet)?
TOTAL FIXTURE DIAMETER OF VENT (inches)
DIAMETER OF SOIL OR UNITS BEING
WASTE STACK (inches) | VENTED (dfu) 1, 1, 2 2', 3 4 5 6 8 10 12
1Y, 2 30
1Y, 8 50 150 — — — — — — — — —
1Y, 10 30 100
2 12 30 75 200
2 20 26 50 150 — — — — — — —
2Y, 42 30 100 300
3 10 42 150 360 | 1,040
3 21 — 32 110 270 810 — — — — — —
3 53 27 94 230 680
3 102 25 86 210 620
4 43 — 35 85 250 | 980 — — — — —
4 140 27 65 200 750
4 320 23 55 170 | 640
4 540 — — 21 50 150 | 580 — — — —
5 190 28 82 | 320 990
5 490 21 63 | 250 760
5 940 — — — 18 53 | 210 670 — — — —
5 1,400 16 49 | 190 590
6 500 33 | 130 400 | 1,000
6 1,100 — — — — 26 | 100 310 780 — — —
6 2,000 22 84 260 660
6 2,900 20 77 240 600
8 1,800 — — — — 31 95 240 | 940 — —
8 3,400 24 73 190 720

(continued)
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TABLE 916.1—continued
SIZE AND DEVELOPED LENGTH OF STACK VENTS AND VENT STACKS

MAXIMUM DEVELOPED LENGTH OF VENT (feet)?
TOTAL FIXTURE DIAMETER OF VENT (inches)
DIAMETER OF SOIL OR UNITS BEING
WASTE STACK (inches) VENTED (dfu) 1, 1, 2 2', 3 4 5 6 8 10 12
8 5,600 20 62 160 610
8 7,600 — — — — — 18 56 140 560 —
10 4,000 31 78 310 960
10 7,200 24 60 240 740
10 11,000 — — — — — 20 51 200 630 —
10 15,000 18 46 180 570
12 7,300 31 120 380 940
12 13,000 — — — — — — — 24 94 300 720
12 20,000 20 79 250 610
12 26,000 18 72 230 500
15 15,000 — — — — — — — 40 130 310
15 25,000 31 96 240
15 38,000 . . . . - - . . 26 81 200
15 50,000 24 74 180

For SI: 1inch = 25.4 mm, 1 foot = 304.8 mm.
a The developed length shall be measured from the vent connection to the open air.

916.4.1 Branch vents exceeding 40 feet in developed
length. Branch vents exceeding 40 feet (12 192 mm) in
developed length shall beincreased by one nominal sizefor
the entire developed length of the vent pipe.

916.5 Sump vents. Sump vent sizes shall be determined in
accordance with Sections 916.5.1 and 916.5.2.

916.5.1 Sewage pumps and sewage €jector s other than
pneumatic. Drainage piping below sewer level shall be
vented inasimilar manner tothat of agravity system. Build-
ing sump vent sizes for sumps with sewage pumps or sew-
age gjectors, other than pneumatic, shall be determined in
accordance with Table 916.5.1.

TABLE 916.5.1
SIZE AND LENGTH OF SUMP VENTS

MAXIMUM DEVELOPED LENGTH OF VENT (feet)?
CAPI,?-\I(?I(':#%RI’:GFI’EUMP Diameter of vent (inches)
(gpm) 1, 1, 2 2', 3 4
10 No limit® No limit No limit No limit No limit No limit
20 270 No limit No limit No limit No limit No limit
40 72 160 No limit No limit No limit No limit
60 31 75 270 No limit No limit No limit
80 16 41 150 380 No limit No limit
100 10¢ 25 97 250 No limit No limit
150 Not permitted 10¢ 44 110 370 No limit
200 Not permitted Not permitted 20 60 210 No limit
250 Not permitted Not permitted 10 36 132 No limit
300 Not permitted Not permitted 10° 22 88 380
400 Not permitted Not permitted Not permitted 10° a4 210
500 Not permitted Not permitted Not permitted Not permitted 24 130

For SI: 1inch=25.4 mm, 1 foot = 304.8 mm, 1 gallon per minute = 3.785 L/m.

a Developed length plusan appropriate allowance for entrance | osses and friction dueto fittings, changesin direction and diameter. Suggested allowances shall be
obtained from NSB Monograph 31 or other approved sources. An allowance of 50 percent of the devel oped length shall be assumed if amore precise valueis not

available.

b. Actual values greater than 500 feet.

c. Lessthan 10 feet.
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916.5.2 Pneumatic sewageej ectors. Theair pressurerelief
pipe from a pneumatic sewage € ector shall be connected to
an independent vent stack terminating as required for vent
extensionsthrough theroof. Therelief pipeshall besized to
relieve air pressure inside the gector to atmospheric pres-
sure, but shall not be lessthan 1Y/, inches (32 mm) in size.

SECTION 917
AIR ADMITTANCE VALVES

917.1 General. Vent systems utilizing air admittance valves
shall comply with this section. Individual and branch-type air
admittance valves shall conform to ASSE 1051 Stack-type air
admittancevalves shall conform to ASSE 1050. Individual and
branch-type air admittance valves shall conform to ASSE
1051.

917.2 Installation. Thevalves shall beinstalled in accordance
with the requirements of this section and the manufacturer’s
installation instructions. Air admittance valves shall be
installed after the DWV testing required by Section 312.2 or
312.3 has been performed.

917.3 Where permitted. Individual, branch and circuit vents
shall be permitted to terminate with aconnection to anindivid-
ual or branch-type air admittance valve. Stack vents and vent
stacks shall be permitted to terminate to stack-type air admit-
tancevalves. Individual and branch-type air admittance valves
shall vent only fixturesthat are on the samefloor level and con-
nect to a horizontal branch drain. The horizontal branch drain
having individual and branch-type air admittance valves shall
conform to Section 917.3.1 or Section 917.3.2.

917.3.1 Location of branch. The horizontal branch drain
shall connect to the drainage stack or building drain amaxi-
mum of four branch intervals from the top of the stack.

917.3.2 Relief vent. Where the horizontal branchislocated
morethanfour branchintervalsfromthetop of the stack, the
horizontal branch shall be provided with arelief vent that
shall connect to a vent stack, or stack vent, or extend out-
doorstotheopenair. Therelief vent shall connect tothe hor-
izontal branch drain between the stack or building drain and
the most downstream fixture drain connected to the hori-
zontal branch drain. Therelief vent shall be sized in accor-
dance with Section 916.2 and installed in accordance with
Section 905. The relief vent shall be permitted to serve as
the vent for other fixtures.

917.3.3 Stack. Stack-type air admittance valves shall not
serve asthevent terminal for vent stacks or stack vents that
serve drainage stacks exceeding six branch intervals.

917.4 Location. Individual and branch-type air admittance
valve shall belocated aminimum of 4 inches (102 mm) above
the horizontal branch drain or above the fixture 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 fixture being vented. The air admittance valve shall be
located within the maximum developed length permitted for
thevent. Theair admittance val ve shall beinstalled aminimum
of 6 inches (152 mm) above insulation materials.
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917.5 Access and ventilation. Access shall be provided to al
air admittancevalves. Thevalve shall belocated within aventi-
lated space that allows air to enter the valve.

917.6 Size. The air admittance valve shall be rated in accor-
dance with the standard for the size of the vent to which the
valve is connected.

917.7 Vent required. Within each plumbing system, a mini-
mum of one stack vent or vent stack shall extend outdoorstothe
open air.

917.8 Prohibited installations. Air admittance valves shall
not be installed in nonneutralized special waste systems as
described in Chapter 8. Valves shall not be located in spaces
utilized as supply or return air plenums.

SECTION 918
Deleted

7
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CHAPTER 10
TRAPS, INTERCEPTORS AND SEPARATORS

SECTION 1001
GENERAL

1001.1 Scope. This chapter shall govern the material and
installation of traps, interceptors and separators.

SECTION 1002
TRAP REQUIREMENTS

1002.1 Fixture traps. Each plumbing fixture shall be sepa-
rately trapped by awater-seal trap, except as otherwise permit-
ted by thiscode. Thetrap shall be placed asclose aspossibleto
thefixtureoutlet. Thevertical distancefromthefixtureoutlet to
thetrapweir shall not exceed 24 inches (610 mm) and the hori-
zontal distance shall not exceed 30 inches (762 mm) measured
from the centerline of the fixture outlet to the centerline of the
inlet of the trap.The distance of a clothes washer standpipe
aboveatrap shall conform to Section 802.4. A fixture shall not
be double trapped.

Exceptions:

1. This section shall not apply to fixtures with integral
traps.

2. A combination plumbing fixture is permitted to be
installed on one trap provided that one compartment
is not more than 6 inches (152 mm) deeper than the
other compartment and the waste outlets are not more
than 30 inches (762 mm) apart.

3. A grease trap intended to serve as a fixture trap in
accordance with the manufacturer’'s installation
instructionsshall be permitted to serveasthetrapfor a
single fixture or acombination sink of not more than
three compartments where the vertical distance from
thefixtureoutlet totheinlet of theinterceptor doesnot
exceed 30 inches (762 mm), and the devel oped length
of thewaste pipe from the most upstream fixture out-
let to the inlet of the interceptor does not exceed 60
inches (1524 mm).

1002.2 Design of traps. Fixture traps shall be self-scouring.
Fixture traps shall not have interior partitions, except where
such traps are integral with the fixture or where such traps are
constructed of an approved material that is resistant to corro-
sion and degradation. Slip joints shall be made with an
approved elastomeric gasket and shall be installed only on the
trap inlet, trap outlet and within the trap seal.

1002.3 Prohibited traps. Thefollowing types of trapsare pro-
hibited:
1. Trapsthat depend on moving partsto maintaintheseal.
2. Bell traps.
3. Crown-vented traps.

4. Trapsnot integral with afixture and that depend on inte-
rior partitionsfor the seal, except those traps constructed
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of an approved material that isresistant to corrosion and
degradation.

5. “S’ traps.
6. Drum traps.

Exception: Drum traps used as solids interceptors
and drum traps serving chemical waste systems shall
not be prohibited.

1002.4 Trap seals. Each fixture trap shall have aliquid seal of
not lessthan 2 inches (51 mm) and not more than 4 inches (102
mm), or deeper for special designs relating to accessible fix-
tures. An approved trap primer shall be installed on al floor
drains and hub drains. An approved trap guard product that
conforms to NSF-14, CSA B602-99 and CSA B79-94 may be
used asan alternateinstead of atrap primer. A trap seal primer
vave shall conform to ASSE 1018 or ASSE 1044.

1002.5 Size of fixture traps. Fixture trap size shall be suffi-
cient to drain the fixture rapidly and not less than the size indi-
catedin Table 709.1. A trap shall not belarger than thedrainage
pipe into which the trap discharges.

1002.6 Building traps. Building traps shall be prohibited,
except where approved by the administrative authorities.
Building house traps shall be provided with a cleanout and
relief vent or fresh air intake shall not be less than one-half the
diameter of the drain to which therelief vent or air intake con-
nects. Such relief vent or fresh air intake shall be carried above
grade and shall be terminated in a screened outlet |ocated out-
side the building

1002.7 Trap setting and protection. Traps shall be set level
with respect to thetrap seal and, where necessary, shall be pro-
tected from freezing.

1002.8 Recessfor trap connection. A recessprovided for con-
nection of the underground trap, such as one serving a bathtub
in slab-type construction, shall have sides and a bottom of cor-
rosion-resistant, insect- and verminproof construction.

1002.9 Acid-resisting traps. Where a vitrified 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.

1002.10 Plumbingin mental health centers. In mental health
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 ail, grease, sand and other
substances harmful or hazardous to the building drainage sys-
tem, the public sewer, or sawagetreatment plant or processes.

1003.2 Approval. Thesize, type and location of each intercep-
tor and of each separator shall be designed and installed in
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accordance with the manufacturer’s instructions and the
requirements of this section based on the anticipated condi-
tions of use. Wastes that do not require treatment or separation
shall not be discharged into any interceptor or separator.

1003.3 Grease traps and grease interceptors. Grease traps
and grease interceptors shall comply with the requirements of
Sections 1003.3.1 through 1003.3.4.2.

1003.3.1 Greasetrapsand greaseinterceptorsrequired.
A grease trap or grease interceptor shall be required to
receive the drainage from fixtures and equipment with
grease-laden waste located in food preparation areas, such
asin restaurants, hotel kitchens, hospitals, school kitchens,
bars, factory cafeterias, or restaurants and clubs.

1003.3.2 Food waste grinder s. Where food waste grinders
connect to grease traps, a solids interceptor shall separate
the discharge before connecting to the grease trap. Solids
interceptors and grease interceptors shall be sized and rated
for the discharge of the food waste grinder.

1003.3.3 Grease trap and grease interceptor not
required. A greasetrap or agrease interceptor shall not be
required for individual dwelling units or any private living
quarters.

1003.3.4 Grease traps and grease interceptors. Grease
traps and grease interceptors shall conform to PDI G101,
ASME A112.14.3 or ASME A112.14.4 and shal be
installed in accordance with the manufacturer’s instruc-
tions.

1003.3.4.1 Grease trap capacity. Grease traps shall
have the grease retention capacity indicated in Table
1003.3.4.1 for the flow-through rates indicated.

TABLE 1003.3.4.1
CAPACITY OF GREASE TRAPS

TOTAL FLOW-THROUGH RATING | GREASE RETENTION CAPACITY
(gpm) (pounds)
4 8
6 12
7 14
9 18
10 20
12 24
14 28
15 30
18 36
20 40
25 50
35 70
50 100

For SI: 1 gallon per minute = 3.785 L/m, 1 pound = 0.454 kg.
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1003.3.4.2 Rate of flow controls. Grease traps shall be
equipped with devicesto control therate of water flow so
that the water flow does not exceed the rated flow. The
flow-control device shall be vented and terminate not
lessthan 6 inches (152 mm) above the flood rim level or
be installed in accordance with the manufacturer’s
instructions.

1003.4 Oil separ ator srequired. Whereoil may dischargeinto
elevator pits and at repair garages, car-washing facilities with
engine or undercarriage cleaning capability and at factories
where oily and flammable liquid wastes are produced, separa-
torsshall beinstalledintowhich al oil-bearing, grease-bearing
or flammable wastes shall be discharged before emptying into
the building drainage system or other point of disposal.

1003.4.1 Separation of liquids. A mixture of treated or
untreated light and heavy liquidswith various specific grav-
ities shall be separated in an approved receptacle.

1003.4.2 Oil separator design. Oil separators shall be
designed in accordance with Sections 1003.4.2.1 and
1003.4.2.2.

1003.4.2.1 General design requirements. QOil separa
tors shall have a depth of not less than 2 feet (610 mm)
below the invert of the discharge drain. The outlet open-
ing of the separator shall have not less than an 18-inch
(457 mm) water seal.

1003.4.2.2 Gar ages and service stations. Where auto-
mobiles are serviced, greased, repaired or washed or
where gasoline is dispensed, oil separators shall have a
minimum capacity of 6 cubic feet (0.168 mq) for thefirst
100 square feet (9.3 m?) of area to be drained, plus 1
cubic foot (0.28 m®) for each additional 100 square feet
(9.3 m?) of areato be drained into the separator. Parking
garages in which servicing, repairing or washing is not
conducted, and in which gasoline is not dispensed, shall
not require aseparator. Areas of commercial garages uti-
lized only for storage of automobiles are not required to
be drained through a separator.

1003.5 Sand interceptors in commercial establishments.
Sand and similar interceptorsfor heavy solidsshall bedesigned
and | ocated so asto be provided with ready accessfor cleaning,
and shall haveawater seal of not lessthan 6 inches (152 mm).

1003.6 Laundries. Commercial laundries shall be equipped
with an interceptor with awire basket or similar device, remov-
able for cleaning, that prevents passage into the drainage sys-
tem of solids 0.5 inch (12.7 mm) or larger in size, string, rags,
buttonsor other materialsdetrimental to the public sewage sys-
tem.

1003.7 Bottling establishments. Bottling plants shall dis-
charge process wastes into an interceptor that will provide for
the separation of broken glass or other solids before 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 cause clogging.
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1003.9 Venting of interceptorsand separ ators. Interceptors
and separators shall be designed so as not to become air bound
where tight covers are utilized. Each interceptor or separator
shall be vented where subject to aloss of trap seal.

1003.10 Access and maintenance of interceptorsand 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 of accumulated
grease, scum, ail, or other floating substancesand solidsdepos-
ited 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, interceptors 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 of 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 drain-
age.

1101.2 Whererequired. All roofs, paved areas, yards, courts
and courtyards shall drain into a separate storm sewer system,
or a combined sewer system, or to an approved place of dis-
posal. For one- and two-family dwellings, and where
approved, storm water ispermitted to discharge onto flat areas,
such as streets or lawns, provided that the storm water flows
away from the building.

1101.3 Prohibited drainage. Storm water shall not be drained
into sewers intended for sewage only.

1101.4 Tests. The conductors and the building storm drain
shall be tested in accordance with Section 312.

1101.5 Changein size. The size of adrainage pipe shall not be
reduced in the direction of flow.

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. Thefittings shall not obstruct or retard flow inthe
system.

1101.7 Roof design. Roofs shall be designed for the maximum
possible depth of water that will pond thereon asdetermined by
the relative levels of 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.

1101.8 Cleanoutsrequired. Cleanoutsshall beinstalledinthe
storm drainage system and shall comply with the provisions of
this code for sanitary drainage pipe cleanouts.

Exception: Subsurface drainage system.

1101.9 Backwater valves. Backwater valves installed in a
storm drainage system shall conform to Section 715.

SECTION 1102
MATERIALS

1102.1 General. The materias and methods utilized for the
construction and installation of storm drainage systems shall
comply with this section and the applicable provisions of
Chapter 7.

1102.2 Inside storm drainage conductors. Inside storm
drainage conductors installed above ground shall conform to
one of the standards listed in Table 702.1.

1102.3 Underground building storm drain pipe. Under-
ground building storm drain pipe shall conform to one of the
standards listed in Table 702.2.
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1102.4 Building stor m sewer pipe. Building storm sewer pipe
shall conform to one of the standards listed in Table 1102.4.

TABLE 1102.4
BUILDING STORM SEWER PIPE

MATERIAL STANDARD

ASTM D 2661; ASTM D 2751;
ASTM F 628; CSA B181.1;
CSA B182.1

ASTM C 428

. . ASTM A 74; ASTM A 888;
Cast-iron pipe CISP 301

ASTM C 14; ASTM C 76;
CSA A257.1M;
CSA A257.2M

Copper or copper-alloy tubing |ASTM B 75; ASTM B 88;
(TypeK, L, M or DWV) ASTM B 251; ASTM B 306

Polyvinyl chloride (PVC)
plastic pipe (Type DWV,
SDR26, SDR35, SDR41,
PS50 or PS100)

Vitrified clay pipe

Stainless steel drainage systems,

Acrylonitrile butadiene styrene
(ABS) plastic pipe

Ashestos-cement pipe

Concrete pipe

ASTM D 2665; ASTM D 3034;
ASTM F 891; CSA B182.4;
CSA B181.2; CSA B182.2

ASTM C 4, ASTM C 700

ASMEA1123.1

Type 316L

1102.5 Subsoil drain pipe. Subsoil drains shall be
open-jointed, horizontally split or perforated pipe conforming
to one of the standards listed in Table 1102.5.

TABLE 1102.5
SUBSOIL DRAIN PIPE

MATERIAL STANDARD
Asbestos-cement pipe ASTM C 508
. . ASTM A 74; ASTM A 888;
Cast-iron pipe CISPI 301

ASTM F 405; CSA B182.1;

Polyethylene (PE) plasticpipe | "-ga B182'6; CSA B182.8

Polyvinyl chloride (PVC)
Plastic pipe (type sewer pipe,
PS25, PS50 or PS100)

Stainless steel drainage systems,
Type 316L

Vitrified clay pipe

ASTM D 2729; ASTM F 891;
CSA B182.2; CSA B182.4

ASMEA1123.1

ASTM C4; ASTM C 700

1102.6 Roof drains. Roof drains shall conform to ASME
A112.21.2M or ASME A112.3.1.

1102.7 Fittings. Pipefittings shall be approved for installation
with the piping material installed, and shall conform to the
respective pipe standards or one of the standardslistedin Table
1102.7. Thefittings shall not have ledges, shoulders or reduc-
tions capable of retarding or obstructing flow in the piping.
Threaded drainage pipe fittings shall be of the recessed drain-

agetype.
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TABLE 1102.7
PIPE FITTINGS

MATERIAL STANDARD

Acrylonitrile butadiene styrene| ASTM D 2661; ASTM D 3311,
(ABS) plastic CSA B181.1

ASME B16.4; ASME B16.12;
Cast-iron ASTM A 888; CISPI 301;
ASTM A 74
Coextruded composite ABS
sewer and drain DR-PSin
PS35, PS50, PS100, PS140, ASTM D 2751
PS200
Coextruded composite ABS ) i
DWV Schedule 40 I PS pipe ﬁgm Egggl ASTM D 3311,
(solid or cellular core)
Coextruded composite PVC
DWV Schedule 40 IPS-DR, |ASTM D 2665; ASTM D 3311;
PS140, PS200 (solid or ASTM F 891
cellular core)
Coextruded composite PVC
sewer and drain DR-PS in ASTM D 3034

PS35, PS50, PS100, PS140,
PS200

ASME B16.15; ASME B16.18;
ASME B16.22; ASME B16.23;
ASME B16.26; ASME B16.29

Copper or copper alloy

Gray iron and ductileiron AWWA C110

Malleableiron ASME B16.3

Plastic, general ASTM F 409

Polyvinyl chloride (PVC) ASTM D 2665; ASTM D 3311;
plastic ASTM F 1866

Stedl ASME B16.9; ASME B16.11;

ASME B16.28
Stainless steel drainage ASME A112.3.2

Systems, Type 316L

SECTION 1103
TRAPS

1103.1 Main trap. Deleted.

1103.2 M aterial. Storm water traps shall be of the same mate-
rial as the piping system to which they are attached.

1103.3 Size. Trapsfor 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 used as conductors.

1104.2 Combining storm with sanitary drainage. Deleted.
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1104.3 Floor drains. Floor drains shall not be connected to a
storm drain.

SECTION 1105
ROOF DRAINS

1105.1 Strainers. Roof drains shall have strainers extending
not less than 4 inches (102 mm) above the surface of the roof
immediately adjacent to the roof drain. Strainers shall have an
available inlet area, above roof level, of not less than one and
one-half times the area of the conductor or leader to which the
drain is connected.

1105.2 Flat decks. Roof drain strainers for use on sun decks,
parking decks and similar areasthat are normally serviced and
maintained shall comply with Section 1105.1 or shall be of the
flat-surfacetype, installed level with thedeck, withan available
inlet area not less than two times the area of the conductor or
leader to which the drain is connected.

1105.3 Roof drain flashings. The connection between roofs
and roof drains which pass through the roof and into the inte-
rior of the building shall be made water tight by the use of
approved flashing material.

SECTION 1106
SIZE OF CONDUCTORS, LEADERS
AND STORM DRAINS

1106.1 General. The size of the vertical conductors and |ead-
ers, building storm drains, building storm sewers, and any hori-
zontal branches of such drains or sewers shall be based on the
100-year hourly rainfall rate indicated in Figure 1106.1 or on
other rainfall rates determined from approved local weather
data

1106.2 Vertical conductorsand leaders. Vertical conductors
and leadersshall be sized for the maximum projected roof area,
in accordance with Table 1106.2.

1106.3 Building storm drains and sewers. The size of the
building storm drain, building storm sewer and their horizontal
branches having a slope of one-half unit or less vertica in 12
units horizontal (4-percent slope) shall be based on the maxi-
mum projected roof areain accordancewith Table 1106.3. The
minimum slope of horizontal branches shall be one-eighth unit
vertical in 12 units horizontal (1-percent slope) unless other-
wise approved.

1106.4 Vertical walls. Insizing roof drainsand storm drainage
piping, one-half of theareaof any vertical wall that divertsrain-
water to the roof shall to added to the projected roof area for
inclusion in calculating the required size of vertical conduc-
tors, leaders and horizontal storm drainage piping.

1106.5 Parapet wall scupper location. Parapet wall roof
drainage scupper and overflow scupper location shall comply
with the requirements of the Arkansas Fire Prevention 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.
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FIGURE 1106.1
100-YEAR, 1-HOUR RAINFALL (INCHES)
EASTERN UNITED STATES

For SI:  1inch=25.4 mm.
Source: National Weather Service, National Oceanic and Atmospheric Administration, Washington D.C.
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FIGURE 1106.1—continued
100-YEAR, 1-HOUR RAINFALL (INCHES)
CENTRAL UNITED STATES
For SI:  1inch=25.4 mm.
Source: National Weather Service, National Oceanic and Atmospheric Administration, Washington D.C.
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FIGURE 1106.1—continued

100-YEAR, 1-HOUR RAINFALL (INCHES)
WESTERN UNITED STATES

For SI:  1inch=25.4 mm.
Source: National Weather Service, National Oceanic and Atmospheric Administration, Washington D.C.
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100-YEAR, 1-HOUR RAINFALL (INCHES)
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For SI:  1inch=25.4 mm.
Source: National Weather Service, National Oceanic and Atmospheric Administration, Washington D.C.
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TABLE 1106.2
SIZE OF VERTICAL CONDUCTORS AND LEADERS
HORIZONTALLY PROJECTED ROOF AREA (square feet)
Rainfall rate (inches per hour)
DIAMETER OF OF
LEADER (inches)? 1 2 3 4 5 6 7 8 9 10 1 12
2 2,880 1,440 960 720 575 480 410 360 320 290 260 240
3 8,800 4,400 2,930 2,200 1,760 1,470 1,260 1,100 980 880 800 730
4 18,400 | 9,200 6,130 4,600 3,680 3,070 2,630 2,300 2,045 1,840 1,675 1,530
5 34,600 | 17,300 | 11,530 | 8,650 6,920 5,765 4,945 4,325 3,845 3,460 3,145 2,880
6 54,000 | 27,000 | 17,995 | 13,500 | 10,800 | 9,000 7,715 6,750 6,000 5,400 4,910 4,500
8 116,000 | 58,000 | 38,660 | 29,000 | 23,200 | 19,315 | 16,570 | 14,500 | 12,890 | 11,600 | 10,545 | 9,600
For SI: 1inch = 25.4 mm, 1 square foot = 0.0929 m?.
a Sizesindicated arethediameter of circular piping. Thistableisapplicableto piping of other shapesprovided the cross-sectional shapefully enclosesacircleof the
diameter indicated in this table.
TABLE 1106.3
SIZE OF HORIZONTAL STORM DRAINAGE PIPING
HORIZONTALLY PROJECTED ROOF AREA (square feet)
SIZE OF Rainfall rate (inches per hour)
HORIZONTAL
PIPING (inches) 1 2 3 ‘ 4 ‘ 5 6
g unit vertical in 12 units horizontal (1-percent slope)
3 3,288 1,644 1,096 822 657 548
4 7,520 3,760 2,506 1,800 1,504 1,253
5 13,360 6,680 4,453 3,340 2,672 2,227
6 21,400 10,700 7,133 5,350 4,280 3,566
8 46,000 23,000 15,330 11,500 9,200 7,600
10 82,800 41,400 27,600 20,700 16,580 13,800
12 133,200 66,600 44,400 33,300 26,650 22,200
15 218,000 109,000 72,800 59,500 47,600 39,650
Yaunit vertical in 12 units horizontal (2-percent slope)
3 4,640 2,320 1,546 1,160 928 773
4 10,600 5,300 3,533 2,650 2,120 1,766
5 18,880 9,440 6,293 4,720 3,776 3,146
6 30,200 15,100 10,066 7,550 6,040 5,033
8 65,200 32,600 21,733 16,300 13,040 10,866
10 116,800 58,400 38,950 29,200 23,350 19,450
12 188,000 94,000 62,600 47,000 37,600 31,350
15 336,000 168,000 112,000 84,000 67,250 56,000
% unit vertical in 12 units horizontal (4-percent slope)
3 6,576 3,288 2,295 1,644 1,310 1,096
4 15,040 7,520 5,010 3,760 3,010 2,500
5 26,720 13,360 8,900 6,680 5,320 4,450
6 42,800 21,400 13,700 10,700 8,580 7,140
8 92,000 46,000 30,650 23,000 18,400 15,320
10 171,600 85,800 55,200 41,400 33,150 27,600
12 266,400 133,200 88,800 66,600 53,200 44,400
15 476,000 238,000 158,800 119,000 95,300 79,250
For SI:  1inch=25.4 mm, 1 square foot = 0.0929 m?.
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SECTION 1107
SECONDARY (EMERGENCY) ROOF DRAINS

1107.1 Secondary drainage required. Secondary (emer-
gency) roof drainsor scuppersshall be provided wheretheroof
perimeter construction extendsabovetheroof insuch amanner
that water will be entrapped if the primary drainsallow buildup
for any reason.

1107.2 Separ ate systemsrequired. Secondary roof drain sys-
temsshall havetheend point of discharge separatefrom thepri-
mary system. Discharge shall be above grade, in a location

STORM DRAINAGE

which would normally be observed by the building occupants
or maintenance personnel.

1107.3 Sizing of secondary drains. Secondary (emergency)
roof drain systems shall be sized in accordance with Section
1106 based on therainfall rate for which the primary systemis
sized in Tables 1106.2, 1106.3 and 1106.6. Scuppers shall be
sized to prevent the depth of ponding water from exceeding that
for which the roof was designed as determined by Section
1101.7. Scuppers shall not have an opening dimension of less
than 4 inches (102 mm). The flow through the primary system

TABLE 1106.6
SIZE OF SEMICIRCULAR ROOF GUTTERS

HORIZONTALLY PROJECTED ROOF AREA (square feet)
Rainfall rate (inches per hour)
DIAMETER OF
GUTTERS (inches) 1 2 4 ‘ 5 6
%, unit vertical in 12 units 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
6 3,840 1,920 1,280 960 768 640
7 5,520 2,760 1,840 1,380 1,100 918
8 7,960 3,980 2,655 1,990 1,590 1,325
10 14,400 7,200 4,800 3,600 2,880 2,400
Y unit vertical 12 units horizontal (1-percent slope)
3 960 480 240 192 160
4 2,040 1,020 510 408 340
5 3,520 1,760 1,172 880 704 587
6 5,440 2,720 1,815 1,360 1,085 905
7 7,800 3,900 2,600 1,950 1,560 1,300
8 11,200 5,600 3,740 2,800 2,240 1,870
10 20,400 10,200 6,800 5,100 4,080 3,400
Yaunit vertical in 12 units horizontal (2-percent slope)
3 1,360 680 454 340 272 226
4 2,880 1,440 960 720 576 480
5 5,000 2,500 1,668 1,250 1,000 834
6 7,680 3,840 2,560 1,920 1,536 1,280
7 11,040 5,520 3,860 2,760 2,205 1,840
8 15,920 7,960 5,310 3,980 3,180 2,655
10 28,800 14,400 9,600 7,200 5,750 4,800
Y unit vertical in 12 units horizontal (4-percent)
3 1,920 960 640 480 384 320
4 4,080 2,040 1,360 1,020 816 680
5 7,080 3,540 2,360 1,770 1,415 1,180
6 11,080 5,540 3,695 2,770 2,220 1,850
7 15,600 7,800 5,200 3,900 3,120 2,600
8 22,400 11,200 7,460 5,600 4,480 3,730
10 40,000 20,000 13,330 10,000 8,000 6,660

For SI:  1inch=25.4 mm, 1 square foot = 0.0929 m?,
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shall not be considered when sizing the secondary roof drain
system.

SECTION 1108
COMBINED SANITARY AND STORM SYSTEM

1108.1 Size of combined drains and sewers. The size of a
combination sanitary and storm drain or sewer shall be com-
puted in accordance with the method in Section 1106.3. The
fixture units shall be converted into an equivalent projected
roof or paved area. Where the total fixture load on the com-
bined drainislessthan or equal to 256 fixture units, the equiva
lent drainage area in horizontal projection shall be taken as
4,000 sguarefeet (372 m?). Wherethetotal fixtureload exceeds
256 fixture units, each additional fixture unit shall be consid-
ered the equivalent of 15.6 square feet (1.5 m?) of drainage
area. Thesevaluesarebased on arainfall rateof 1inch (25 mm)
per hour.

SECTION 1109
VALUES FOR CONTINUOUS FLOW

1109.1 Equivalent roof area. Where there is a continuous or
semicontinuous discharge into the building storm drain or
building storm sewer, such as from a pump, ejector, air condi-
tioning plant or similar device, each gallon per minute (L/m) of
such discharge shall be computed as being equivaent to 96
squarefeet (9 m?) of roof area, based onarainfall rate of 1inch
(25.4 mm) per hour.

SECTION 1110
CONTROLLED FLOW ROOF DRAIN SYSTEMS

1110.1 General. The roof of a structure shall be designed for
the storage of water where the storm drainage system is engi-
neered for controlled flow. The controlled flow roof drain sys-
tem shall be an engineered system in accordance with this
section and thedesign, submittal, approval, inspection and test-
ing requirements of Section 105.4. The controlled flow system
shall be designed based on the required rainfall rate in accor-
dance with Section 1106.1.

1110.2 Control devices. The control devicesshall beinstalled
so that the rate of discharge of water per minute shall not
exceed the values for continuous flow as indicated in Section
1109.1.

1110.3 Installation. Runoff control shall be by control
devices. Control devices shall be protected by strainers.

1110.4 Minimum number of roof drains. Not less than two
roof drains shall be installed in roof areas 10,000 square feet
(930 n¥) or less and not less than four roof drains shall be
installed in roofs over 10,000 square feet (930 m?) in area.

SECTION 1111
SUBSOIL DRAINS

1111.1 Subsoil drains. Subsoil drains shall be open-jointed,
horizontally split or perforated pipe conforming to one of the
standards listed in Table 1102.5. Such drains shall not be less
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than 4 inches (102 mm) in diameter. Where the building issub-
ject to backwater, the subsoil drain shall be protected by an
accessibly located backwater valve. Subsoil drains shal dis-
chargetoatrapped areadrain, sump, dry well or approvedloca-
tion above ground. The subsoil sump shall not be required to
have either agas-tight cover or avent. The sump and pumping
system shall comply with Section 1113.1.

SECTION 1112
BUILDING SUBDRAINS

1112.1 Building subdrains. Building subdrains|ocated bel ow
the public sewer level shall dischargeinto asump 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 equipment shall comply with
Section 1113.1.

SECTION 1113
SUMPS AND PUMPING SYSTEMS

1113.1 Pumping system. The sump pump, pit and discharge
piping shall conform to Sections 1113.1.1 through 1113.1.4.

1113.1.1 Pump capacity and head. The sump pump shall
be of a capacity and head appropriate to anticipated use
requirements.

1113.1.2 Sump pit. The sump pit shall not be less than 18
inches (457 mm) in diameter and 24 inches (610 mm) deep,
unless otherwise approved. The pit shall be accessible and
located such that all drainage flows into the pit by gravity.
The sump pit shall be constructed of tile, stedl, plastic,
cast-iron, concrete or other approved material, with a
removable cover adequate to support anticipated loads in
the area of use. The pit floor shall be solid and provide per-
manent support for the pump.

1113.1.3 Electrical. Electrica service outlets, when
required, shall meet the requirements of the National Elec-
trical Code.
1113.1.4 Piping. Discharge piping shall meet the require-
mentsof Section 1102.2, 1102.3 or 1102.4 and shall include
a gate valve and a full flow check valve. Pipe and fittings
shall bethe samesizeas, or larger than, pump dischargetap-
ping.
Exception: In one- and two-family dwellings, only a
check valve shall be required, located on the discharge
piping from the pump or gjector.
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CHAPTER 12
REFERENCED STANDARDS

This chapter lists the standards that are referenced in various 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 specified in Section 102.8.

ANSI

American National Standards I nstitute
25 West 43rd Street, Fourth Floor
New York, NY 10036

Standard Referenced
Reference in code
Number Title section number
Z4.3—95 Minimum Requirements for Nonsewered Waste-Disposal Systems . ... 3111
Z721.22—99 (R2003) Relief Valves for Hot Water Supply Systemswith Addenda Z21.22a-2000(R2003) and Z21.22b-2001(R2003) . . . 504.2, 504.5
Z7124.1—95 Plastic Bathtub UNItS. . . . ... et e e e e e 407.1
2124.2—95 Plastic Shower Receptorsand Shower Stalls . . ... ..ot 4171
7124.3—95 Plastic LaVAIOMIES . . . . .. vttt et ettt e e e e e 416.1, 416.2
2124.4—96 Plastic Water Closet BowISand Tanks . . . . ..ottt e e ettt e e e e e 420.1
7124.6—97 Plastic SINKS . . . .ot e et 4151, 418.1
Z7124.9-94 Plastic Urinal FiXEUIES. . . . ..ottt e ettt et ettt et ettt ettt et et ettt 419.1
Air-Conditioning & Refrigeration Institute
A R I 4100 North Fairfax Drive, Stite 200
Arlington, VA 22203
Standard Referenced
reference in code
number Title section number
1010—02 Self-contained, Mechanically Refrigerated Drinking-water CoOlers. .. ... ...ttt e 410.1
American Society of Mechanical Engineers
A SM E Three Park Avenue
New York, NY 10016-5990
Standard Referenced
Reference in code
Number Title section number
A112.1.2—1991(R2002) Air Gapsin PlumbiNg SyStemS. . . ... Table 608.1
A112.1.3—2000 Air Gap Fittings for Use with Plumbing Fixtures, Appliances and Appurtenances. . ................. 608.13.1, Table 608.1
A112.3.1—1993 Performance Standard and Installation Procedures for Stainless Steel Drainage Systems for Sanitary, Storm and
Chemical Applications, Aboveand Below Ground. .. .................... 412.1, Table 702.1, Table 702.2, Table 702.3,
Table 702.4, 708.2, Table 1102.4, Table 1102.5, 1102.6, Table 1102.7
A112.3.4—2000 Macerating Toilet Systems and Related COMPONENtS . . . .. ..o oottt e 712.4.1
A112.4.1—1993(R2002) Water Heater Relief Valve Drain TUDES. . . .. ..ottt et e e e et e e e 504.6.2
A112.4.3—1999 Plastic Fittings for Connecting Water Closets to the Sanitary Drainage System. .. ... 405.4
A112.6.1M—1997(R2002) Floor-Affixed Supports for Off-the-floor Plumbing Fixturesfor PublicUse . .......... ... .. i it 405.4.3
A112.6.2—2000 Framing-Affixed Supports for Off-the-floor Water Closets with Concealed Tanks . ... ..., 405.4.3
A112.6.3—2001 FIOOr @and TrenCh DraiNS . . . . ..ot ettt e e e e e e e e e e e e e e e e et e 412.1
A112.6.7—2001 Enameled and Epoxy-coated Cast-iron and PV C Plastic Sanitary Floor Sinks. . ... 427.1
A112.14.1—2003 BaCKWELEr VAIVES . . . . .ttt 715.2
A112.14.3—2000 (€ == S 111 o= o] (o £ 1003.3.4
A112.14.4—2001 Grease REMOVEl DEVICES . . . ..ottt e e e e 1003.3.4
A112.18.1—2003 Plumbing FiXtUrE FIttiNGS. . . . . ..ttt ettt e e e e e e e 424.1, 608.2
A112.18.2—2002 Plumbing Fixture Waste FittingS . . . . ... 424.1.2
A112.18.3—2002 Performance Requirements for Backflow Protection Devices and Systemsin Plumbing Fixture Fittings. ............. 424.4
A112.18.6—2003 Flexible Water CONNECIONS . . . . . . oottt e e et e e e e e e e e e e e e e e e e e e e e et 605.6
A112.18.7—1999 Deck mounted Bath/Shower Transfer Valves with Integral Backflow Protection . ............ ... ... 424.6
A112.19.1M—1994(R1999) Enameled Cast Iron Plumbing Fixtures with 1998 and 2000 supplements . ............... 407.1, 410.1, 415.1, 416.1, 418.1
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A112.19.2M—2003

A112.19.3—2000
A112.19.4M—1994(R1999)
A112.19.5—1999
A112.19.6—1995
A112.19.7M—1995
A112.19.8M—1987(R1996)
A112.19.9M—1991(R2002)
A112.19.12—2000
A112.19.13—2001
A112.19.15—2001
A112.21.2M—1983
A112.36.2M—1991(R2002)
B1.20.1—1983(R2001)

B16.3—1998
B16.4—1998
B16.9—2003
B16.11—2001
B16.12—1998
B16.15—1985(R1994)
B16.18—2001
B16.22—2001
B16.23—2002
B16.26—1988
B16.28—1994
B16.29—2001

ASME—continued

Vitreous China Plumbing Fixtures and Hydraulic Requirements for Water Closets and Urinals. . . . 401.2, 405.9, 408.1, 410.1,
416.1, 418.1, 419.1, 420.1

Stainless Steel Plumbing Fixtures (Designed for Residential Use) with 2002 Supplement. .. ... ... 405.9, 415.1, 416.1, 418.1
Porcelain Enameled Formed Steel Plumbing Fixtures with 1998 and 2000 Supplement ... ............. 407.1,416.1, 418.1
Trim for Water-closet Bowls, Tanksand Urinals . . . ... ...t 4254
Hydraulic Performance Requirements for Water Closetsand Urinals . ...t 419.1, 420.1
Whirlpool Bathtub ApplianCes . . . ... ..o 421.1
Suction Fittings for Use in Swimming Pools, Wading Pools, Spas, Hot Tubs and Whirlpool Bathtub Appliances. . .. ... 421.4
Non-Vitreous Ceramic Plumbing Fixtures with 2002 Supplement. . .. .. 407.1, 408.1, 410.1, 415.1, 416.1, 417.1, 418.1, 420.1
Wall Mounted and Pedestal Mounted, Adjustable and Pivoting Lavatory and Sink Carrier Systems ............ 416.4,418.3
Electrohydraulic Water CIOSELS. . . . . ... ittt ettt e e e e e e e e e e e e e e e e e 420.1
Bathtub/Whirlpool Bathtubs with Pressure Sealed DOOrS. . .. ... ..o o oo 407.4,421.5
ROOF DFAINS. . . o oottt et e et e 1102.6
ClEANOULS. . . o oottt ettt ettt 708.2
Pipe Threads, General Purpose (inch). . .......... ... ..o i it 605.10.3, 605.12.3, 605.14.4, 605.16.3, 605.18.1,

705, 705.2.3, 705.4.3
Malleable Iron Threaded Fittings Classes150and 300 . ..............ccoviin.. .. Table 605.5, Table 702.4, Table 1102.7
Gray Iron Threaded Fittings Classes 125and 250. . . . . ... vvvvviieeees Table 605.5, Table 702.4, Table 1102.7
Factory-made Wrought Steel Buttwelding Fittings. . ............ .. ... Table 605.5, Table 702.4, Table 1102.7
Forged Fittings, Socket-weldingand Threaded. . . ............... ... .on... Table 605.5, Table 702.4, Table 1102.7
Cast-iron Threaded Drainage Fittings. . . . ... Table 605.5, Table 702.4, Table 1102.7
Cast Bronze Threaded Fittings . ... . ..ot Table 605.5, Table 702.4, Table 1102.7
Cast Copper Alloy Solder Joint Pressure Fittings. .. ......oovooiiiiiiiiinan Table 605.5, Table 702.4, Table 1102.7
Wrought Copper and Copper Alloy Solder Joint Pressure Fittings. . . ............... Table 605.5, Table 702.4, Table 1102.7
Cast Copper Alloy Solder Joint Drainage FittingsDWV . ............ ... ... ... ... Table 605.5, Table 702.4, Table 1102.7
Cast Copper Alloy Fittings for Flared Copper Tubes . . ... ...t Table 605.5, Table 702.4, Table 1102.7
Wrought Steel Buttwelding Short Radius ElbowsandReturns .. .................. Table 605.5, Table 702.4, Table 1102.7

Wrought Copper and Wrought Copper Alloy Solder Joint Drainage Fittings (DWV). . . Table 605.5, Table 702.4, Table 1102.7

ASSE

American Society of Sanitary Engineering
901 Canterbury Road, Suite A
Westlake, OH 44145

Standard Referenced
Reference in code
Number Title section number
1001—02 Performance Requirements for Atmospheric Type Vacuum Breakers. ... .................... 425.2, Table 608.1, 608.13.6
1002—99 Performance Requirements for Antisiphon Fill Valves (Ballcocks) for Gravity

Water Closet FIUSN TanKS . . . ..ottt e e e e e 425.3.1, Table 608.1
1003—01 Performance Requirements for Water Pressure Reducing ValVes . . ... ... 604.8
1004—90 Performance Requirements for Backflow Prevention Requirements for Commercial Dishwashing Machines . ......... 400.1
1005—99 Performance Requirements for Water Heater Drain ValVes . . . ... ..o e 501.3
1006—89 Performance Requirements for Residential Use Dishwashers. . ... ... oo 400.1
1007—92 Performance Requirements for Home Laundry Equipment. . . .........o oot 406.1, 406.2
1008—89 Performance Requirements for Household Food Waste Disposer Units .. ... .ot i eas 413.1
1009—90 Performance Requirements for Commercial Food Waste Grinder UnitS. . ...t 413.1
1010—96 Performance Requirements for Water Hammer Arresters . .. ..o vttt et 604.9
1011—93 Performance Requirements for Hose Connection Vacuum Breakers. ... ... s, Table 608.1, 608.13.6
1012—02 Performance Requirements for Backflow Preventers with

Intermediate Atmospheric Vent. . ... ... Table 608.1, 608.13.3, 608.16.2
1013—99 Performance Requirements for Reduced Pressure Principle Backflow Preventers and Reduced

Pressure Fire Protection Principle Backflow Preventers. . . ........... ... .ot Table 608.1, 608.13.2, 608.16.2
1014—90 Performance Requirements for Handheld Showers . . ... ... o 424.2
1015—99 Performance Requirements for Double Check Backflow Prevention Assemblies

and Double Check Fire Protection Backflow Prevention Assemblies . .......................... Table 608.1, 608.13.7
1016—96 Performance Requirements for Individual Thermostatic, Pressure Balancing and

Combination Control Valves for Individual Fixture Fittings . . ... ..o oot e e 424.3
1017—99 Performance Requirements for Temperature Actuated Mixing Valves for Hot Water

DistribULION Sy St eMS. . . o oot 424.3,424.5, 613.1
1018—01 Performance Requirements for Trap Seal Primer Valves; Potable Water Supplied . ............. ... ... ... ... .. ... 1002.4
1019—97 Performance Requirements for Vacuum Breaker Wall Hydrants, Freeze Resistant,

AUtOMELIC DIraiNiNg TYPE . .« o e ettt et e et e e e e e e e e Table 608.1, 608.13.6
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1020—98
1022—03
1024—04

1035—02
1037—90
1044—01
1047—99

1048—99

1050—02
1051—02

1052—93
1055—97
1056—01
1060—96
1062—97

1066—97
1069—05
1070—04
5013—98

5015—98
5020—98
5047—98

5048—98
5052—98
5056—98

ASSE—continued
Performance Requirements for Pressure Vacuum Breaker Assembly ............. ..., Table 608.1, 608.13.5
Performance Requirements for Backflow Preventer for Carbonated Beverage Machines. . . . . Table 608.1, 608.16.1, 608.16.10
Performance Requirements for Dual Check Valve Type Backflow Preventers

(for Residential Supply Serviceor Individual OUtlets). ... ... .. 605.3.1, Table 608.1
Performance Requirements for Laboratory Faucet Backflow Preventers. .. ..., Table 608.1, 608.13.6
Performance Requirements for Pressurized Flushing Devices for Plumbing Fixtures. . ........ ... ..., 4252
Performance Requirements for Trap Seal Primer Devices Drainage Types and Electronic Design Types . . ........... 1002.4
Performance Requirements for Reduced Pressure Detector Fire Protection Backflow

Prevention Assemblies . ... ... Table 608.1, 608.13.2
Performance Requirements for Double Check Detector Fire Protection Backflow

Praevention Assemblies . ... ... oo Table 608.1, 608.13.7
Performance Requirements for Stack Air Admittance Valves for Sanitary Drainage Systems. .. ...t 917.1
Performance Requirements for Individual and Branch Type Air Admittance Valves for Sanitary Drainage Systems-

Fixtureand BranCh DEVICES . . . ... ..o 917.1
Performance Requirements for Hose Connection Backflow Preventers. . ..................oooun. .. Table 608.1, 608.13.6
Performance Requirements for Chemical DiSpensing SyStemS. . . . . ..o oot it e 608.13.9
Performance Requirements for Spill Resistant VacuumBreaker . ........................ Table 608.1, 608.13.5, 608.13.8
Performance Requirements for Outdoor Enclosures for Backflow Prevention Assemblies. . ..................... 608.14.1
Performance Requirements for Temperature Actuated, Flow Reduction Valves to

Individual FiXtUre FIttiNgS. . . . . ..o 424.5
Performance Requirements for Individual Pressure Balancing In-line Valves for Individual Fixture Fittings.......... 604.11
Performance Requirements for Automatic Temperature Control Mixing Valves. . . ..., 424.4
Performance Requirements for Water-temperature Limiting Devices. .. ....................... 408.3, 416.5, 607.1, 424.5
Performance Requirements for Testing Reduced Pressure Principle Backflow Prevention Assembly (RPA) and

Reduced Pressure Fire Protection Principle Backflow Preventers (RFP) . ... .. ..o 312.9.2
Performance Requirements for Testing Double Check Valve Backflow Prevention Assembly (DCVA).............. 312.9.2
Performance Requirements for Testing Pressure Vacuum Breaker Assembly (PVBA) . ..., 312.9.2
Performance Requirements for Testing Reduced Pressure Detector Fire Protection

Backflow Prevention Assemblies (RPDA) . .. ...ttt 312.9.2
Performance Requirements for Testing Double Check Valve Detector Assembly (DCDA). . ...t 312.9.2
Performance Requirements for Testing Hose Connection Backflow Preventers. . ............ ..., 312.9.2
Performance Requirements for Testing Spill Resistant Vacuum Breaker . .. ......... .. 312.9.2

ASTM

ASTM International
100 Barr Harbor Drive
West Conshohocken, PA 19428-2959

Standard Referenced
Reference in code
Number Title section number
A 53/A 53M—02 Specification for Pipe, Steel, Black and Hot-dipped, Zinc-coated Welded and Seamless. .. ................... Table 605.3,
Table 605.4, Table 702.1
A 74—04a Specification for Cast-iron Soil Pipeand Fittings . ................... ..., Table 702.1, Table 702.2, Table 702.3,
Table 702.4, 708.2, Table 1102.4, Table 1102.5, Table 1102.7
A 312/A 312M—04a Specification for Seamless and Welded Austenitic Stainless Steel Pipes. . ...................... Table 605.4, Table 605.5,
Table 605.6, 605.23.2
A 733—03 Specification for Welded and Seamless Carbon Steel and Austenitic Stainless Steel PipeNipples . ............. Table 605.8
A 778—01 Specification for Welded Unannealed Austenitic Stainless Steel Tubular Products. . ...t Table 605.4,
Table 605.5, Table 605.6

A 888—04a Specification for Hubless Cast-iron Soil Pipe and Fittings for Sanitary and Storm Drain, Waste, and

Vent Piping AppliCatioN. . .. ..ot s Table 702.1, Table 702.2, Table 702.3,

Table 702.4, Table 1102.4, Table 1102.5, Table 1102.7
B 32—03 Specification for Solder Metal . . ....... ...t 605.14.3, 605.15.4, 705.9.3, 705.10.3
B 42—02e01 Specification for Seamless Copper Pipe, Standard Sizes .. .............. ... ... ... Table 605.3, Table 605.4, Table 702.1
B 43—(2004) Specification for Seamless Red Brass Pipe, Standard Sizes. . ...................... Table 605.3, Table 605.4, Table 702.1
B 75—02 Specification for SeamlessCopper Tube. .. ............ ... ..., Table 605.3, Table 605.4, Table 702.1, Table 702.2,
Table 702.3, Table 1102.4
B 88—03 Specification for Seamless Copper Water Tube. . ..., Table 605.3, Table 605.4, Table 702.1,
Table 702.2, Table 702.3, Table 1102.4
B 152/B 152M—00 Specification for Copper Sheet, Strip Plateand RolledBar. . ................. . ... .. 402.3,425.3.3,417.5.2.4,902.2
B 251—02e01 Specification for General Requirements for Wrought Seamless Copper and Copper-alloy Tube. . . . .. Table 605.3, Table 605.4,
Table 702.1, Table 702.2, Table 702.3, Table 1102.4
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B 302—02
B 306—02
B 447—02
B 687—99
B 813—00e01

B 828—02

Cc4—03
C14—03
C76—04a

C 296—00

C 425—04

C 428—97(2002)
C443—03

C 508—00

C 564—04a

C 700—02

C 1053—00

C1173—02
C1277—04
C 1440—99e01

C 1460—04

C 1461—02

C 1540—02
C 1563—04

D 1527—99¢01
D 1785—04
D 1869—95(2000)
D 223501

D 2239—03
D 2241—04a
D 2282—99e01
D 2464—99
D 2466—02
D 2467—04
D 2468—96a
D 2564—02
D 2609—02
D 2657—97
D 2661—02

D 2662—96a

D 2665—04ae01

D 2666—9a
D 2672—96a(2003)

D 2729—9a

D 2737—03

D 2751—9%a

D 2846/D 2846M—99

90

ASTM—continued

Specification for Threadless Copper Pipe, Standard Sizes. . ...t Table 605.3, Table 605.4, Table 702.1
Specification for Copper Drainage Tube (DWV) ... Table 702.1, Table 702.2, Table 1102.4
Specification for Welded Copper TUDE. . . . .. ..o e e Table 605.3, Table 605.4
Specification for Brass, Copper and Chromium-plated Pipe Nipples . ........... ..o i Table 605.8
Specification for Liquid and Paste Fluxes for Soldering of Copper and
Copper Alloy TUBE. . . . 605.14.3, 605.15.4, 705.9.3, 705.10.3
Practice for Making Capillary Joints by Soldering of Copper and Copper Alloy Tube and Fittings. . .............. 605.14.3,
605.15.4, 705.9.3, 705.10.3
Specification for Clay Drain Tile and Perforated Clay DrainTile . ................ Table 702.3, Table 1102.4, Table 1102.5
Specification for Concrete Sewer, Storm Drainand Culvert Pipe. . ...t Table 702.3, Table 1102.4
Specification for Reinforced Concrete Culvert, Storm Drain and Sewer Pipe ... ................ Table 702.3, Table 1102.4
Specification for Asbestos-cement Pressure Pipe. . . ... ..ottt Table 605.4
Specification for Compression Joints for Vitrified Clay Pipeand Fittings. . .. ...t 705.15, 705.16
Specification for Asbestos-cement NonpressureSewer Pipe . ..................... Table 702.2, Table 702.3, Table 1102.4
Specification for Joints for Concrete Pipe and Manholes, Using Rubber Gaskets . . ........................ 705.6, 705.16
Specification for Asbestos-cement Underdrain Pipe. . . . ... ...ttt Table 1102.5
Specification for Rubber Gaskets for Cast-iron Soil Pipeand Fittings .. ........................ 705.5.2, 705.5.3, 705.16
Specification for Vitrified Clay Pipe, Extra Strength, Standard Strength, and Perforated. . .. .... .. Table 702.3, Table 1102.4,
Table 1102.5
Specification for Borosilicate Glass Pipe and Fittings for Drain, Waste, and
Vent (DWV) APPlICAIIONS . . . ...ttt Table 702.1, Table 702.4
Specification for Flexible Transition Couplings for Underground Piping System. ................ 705.7.1, 705.14.1, 705.16
Specification for Shielded Coupling Joining Hubless Cast-iron Soil Pipeand Fittings. . ......................... 705.5.3
Specification for Thermoplastic Elastomeric (TPE) Gasket Materials for Drain, Waste,
and Vent (DWV), Sewer, Sanitary and Storm Plumbing Systems . ... ...ttt 705.16
Specification for Shielded Transition Couplings for Use with Dissimilar DWV Pipe
and FittingS ADOVE GrOUN. . . . ..o oo 705.16

Specification for Mechanical Couplings Using Thermoplastic Elastomeric (TPE) Gaskets for
Joining Drain, Waste and Vent (DWV) Sewer, Sanitary and Storm Plumbing Systems

for Above and BElow Ground USE . . .. ..ot 705.16
Specification for Heavy Duty Shielded Couplings Joining Hubless Cast-iron Soil Pipe and Fittings................ 705.5.3
Standard Test Method for Gaskets for Use in Connection with Hub and Spigot Cast Iron Soil Pipe and Fittings for Sanitary

Drain, Waste, Vent and Storm Piping Applications. . . .. ... ..o o 705.5.2
Specification for Acrylonitrile-Butadiene-Styrene (ABS) Plastic Pipe, Schedules40and80................... Table 605.3
Specification for Poly (Vinyl Chloride) (PVC) Plastic Pipe, Schedules40,80and 120 ... ...........c.c.vvvunn. Table 605.3
Specification for Rubber Rings for Asbestos-cementPipe.............. ... 605.11, 605.22, 705.3, 705.16
Specification for Solvent Cement for Acrylonitrile-Butadiene-Styrene (ABS) Plastic Pipe and

FIHiNgS . . o oo 605.10.2, 705.2.2, 705.7.2
Specification for Polyethylene (PE) Plastic Pipe (SIDR-PR) Based on Controlled Inside Diameter ............. Table 605.3
Specification for Poly (Vinyl Chloride) (PVC) Pressure-rated Pipe (SDR-Series) ...t Table 605.3
Specification for Acrylonitrile-Butadiene-Styrene (ABS) Plastic Pipe (SDR-PR) .......... ...t Table 605.3
Specification for Threaded Poly (Vinyl Chloride) (PVC) Plastic Pipe Fittings, Schedule 80. . ... ... Table 605.5, Table 1102.7
Specification for Poly (Vinyl Chloride) (PVC) Plastic Pipe Fittings, Schedule40................ Table 605.5, Table 1102.7
Specification for Poly (Vinyl Chloride) (PVC) Plastic Pipe Fittings, Schedule80. . .............. Table 605.5, Table 1102.7
Specification for Acrylonitrile-Butadiene-Styrene (ABS) Plastic Pipe Fittings, Schedule40 . . . .. .. Table 605.5, Table 1102.7
Specification for Solvent Cements for Poly (Vinyl Chloride) (PVC) Plastic Piping Systems . . .. .. 605.21.2, 705.8.2, 705.14.2
Specification for Plastic Insert Fittings for Polyethylene (PE) PlasticPipe. .. ................... Table 605.5, Table 1102.7
Standard Practice for Heat Fusion-joining of Polyolefin Pipeand Fitting .................... 605.19.2, 605.20.2, 705.16.1
Specification for Acrylonitrile-Butadiene-Styrene (ABS) Schedule

40 Plastic Drain, Waste, and Vent Pipeand Fittings. . ............... Table 702.1, Table 702.2, Table 702.3, Table 702.4,

705.2.2, 705.7.2, Table 1102.4, Table 1102.7
Specification for Polybutylene (PB) Plastic Pipe (SDR-PR) Based on Controlled

INSIdE DA . . . oo Table 605.3
Specification for Poly (Vinyl Chloride) (PVC) Plastic Drain, Waste, and Vent Pipe and Fittings .. ............. Table 702.1,
Table 702.2, Table 702.3, Table 702.4, Table 1102.4, Table 1102.7
Specification for Polybutylene (PB) Plastic TubINg . . . . . ... oo oo Table 605.3
Specification for Jointsfor IPSPVC PipeUsing Solvent Cement. .. ... Table 605.3
Specification for Poly (Vinyl Chloride) (PVC) Sewer Pipeand Fittings . . ...t Table 1102.5
Specification for Polyethylene (PE) Plastic TUbING . . ... ..ot Table 605.3
Specification for Acrylonitrile-Butadiene-Styrene (ABS) Sawer Pipeand Fittings .. ............. Table 702.3, Table 1102.7
Specification for Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Hot and Cold Water
Distribution SyStemsS. . . . .. oo oo Table 605.3, Table 605.4, 605.16.2
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ASTM—continued

D 2855—96(2002) Standard Practice for Making Solvent-cemented Joints with
Poly (Vinyl Chloride) (PVC) Pipeand Fittings. ... ......coviii e 605.21.2, 705.8.2, 705.14.2
D 2949—01a Specification for 3.25-in Outside Diameter Poly (Vinyl Chloride) (PVC)
Plastic Drain, Waste, and Vent Pipeand Fittings .. ............ ..o, Table 702.1, Table 702.2, Table 702.3
D 3034—04 Specification for Type PSM Poly (Vinyl Chloride) (PVC) Sewer Pipeand Fittings. . ........................ Table 702.3,
Table 702.4, Table 1102.7
D 3139—98 Specification for Joints for Plastic Pressure Pipes Using Flexible ElastomericSeals. .. ................. 605.10.1, 605.21.1
D 3212—96a(2003) Specification for Joints for Drain and Sewer Plastic Pipes Using Flexible ElastomericSeals .. ................... 705.2.1,
705.7.1, 705.8.1, 705.14.1
D 3309—96a(2002) Specification for Polybutylene (PB) Plastic Hot and Cold Water Distribution Systems .. .......... Table 605.3, Table 605.4,
605.19.2, 605.19.3
D 3311—02 Specification for Drain, Waste and Vent (DWV) Plastic FittingsPatterns . ..................... Table 702.4, Table 1102.7
D 4068—01 Specification for Chlorinated Polyethlene (CPE) Sheeting for Concealed Water-
Containment MembIane . . . ... ... 417.5.2.2
D 4551—96(2001) Specification for Poly (Vinyl Chloride) (PVC) Plastic Flexible Concealed Water-
ContainMment MembIrane . . . .. ..ottt e e e 417521
F 405—97 Specification for Corrugated Polyethylene (PE) Tubingand Fittings. . . ............oo i Table 1102.5
F 409—02 Specification for Thermoplastic Accessible and Replaceable Plastic Tube and
TubUlar FItINGS . . ..o 424.1.2, Teble 1102.7
F 437—99 Specification for Threaded Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Pipe Fittings,
SChedUIE 80. . . . . .ttt e Table 605.5, Table 1102.7
F 438—04 Specification for Socket-type Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Pipe Fittings,
SChedUIE40. . . ...t Table 605.5, Table 1102.7
F 439—02e01 Specification for Socket-type Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Pipe Fittings,
SChedUIE 80. . . . . .ttt e Table 605.5, Table 1102.7
F 441/F 441M—02 Specification for Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Pipe, Schedules40and 80 .. . .. Table 605.3, Table 605.4
Table 605.5
F 442/F 442M—99 Specification for Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Pipe (SDR-PR). .................oun. Table 605.3,
Table 605.4, Table 605.5
F 477—02e01 Specification for Elastomeric Seals (Gaskets) for Joining PlasticPipe. .............. ... ... ... ... 605.22, 705.16
F 493—04 Specification for Solvent Cements for Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Pipe and Fittings. . ....... 605.16.2
F 628—01 Specification for Acrylonitrile-Butadiene-Styrene (ABS) Schedule 40 Plastic Drain,
Waste, and Vent PipewithaCellularCore . . ............ ...t Table 702.1, Table 702.2, Table 702.3, Table 702.4,
705.2.2, 705.7.2, Table 1102.4, Table 1102.7
F 656—02 Specification for Primers for Use in Solvent Cement Joints of Poly (Vinyl Chloride)
(PVC) Plastic Pipe and FittingS . . . . .« o oottt e e e 605.21.2, 705.8.2, 705.14.2
F 714—03 Specification for Polyethylene (PE) Plastic Pipe (SDR-PR) Based on Outside Diameter. . .................... Table 702.3
F 876—04 Specification for Cross-linked Polyethylene (PEX) Tubing. ... Table 605.3
F 877—02e01 Specification for Cross-linked Polyethylene (PEX) Plastic Hot and Cold Water
Distribution Systems . . .. ..o Table 605.3, Table 605.4, Table 605.5, Table 605.17.2
F 891—00e01 Specification for Coextruded Poly (Vinyl Chloride) (PVC) Plastic PipewithaCellular Core. .. ............... Table 702.1,
Table 702.2, Table 702.3, Table 702.4, Table 1102.4, Table 1102.5, Table 1102.7
F 1281—03 Specification for Cross-linked Polyethylene/Aluminum/Cross-Linked Polyethylene
(PEX-AL-PEX) Pressure Pipe . . ..ottt e e e e e e e e e Table 605.3, Table 605.4
F 1282—03 Specification for Polyethylene/Aluminum/Polyethylene (PE-AL-PE) Composite Pressure Pipe. . . . . . Table 605.3, Table 605.4
F 1412—01 Specification for Polyolefin Pipe and Fittings for Corrosive Waste Drainage ............ Table 702.2, Table 702.4, 705.17.1
F 1488—03 Specification for Coextruded Composite Pipe. . .. ... Table 702.1, Table 702.2, Table 702.3
F 1807—04 Specification for Metal Insert Fittings Utilizing a Copper Crimp Ring for SDR9 Cross-linked
Polyethylene (PEX) TUDING. . . . ...ttt e e e e e e e e Table 605.5, 605.17.2
F 1866—98 Specification for Poly (Vinyl Chloride) (PVC) Plastic Schedule 40 Drainage and
DWV Fabricated Fittings . . . . ... e e e e e e Table 702.4
F 1960—04a Specification for Cold Expansion Fittings with PEX Reinforcing Rings for use with
Cross-linked Polyethylene (PEX) TUDING. . . . ..ottt et et e e e e e e e Table 605.5
F 1974—04 Specification for Metal Insert Fittings for Polyethylene/Aluminum/Polyethylene and Cross-linked
Polyethylene/Aluminum/Cross-linked Polyethylene Composite Pressure Pipe. .. ...t Table 605.5
F 1986—00a Specification for Multilayer Pipe, Type 2, Compression Fittings and Compression Joints for Hot and Cold
Drinking Water SYSteIMS . . .. ..o ottt e Table 605.3, Table 605.4, Table 605.5
F 2080—04 Specifications for Cold-expansion Fittings with Metal Compression-sleeves for
Cross-linked Polyethylene (PEX) PIPe. . . . ...t Table 605.5
F 2159—03 Specification for Plastic Insert Fittings Utilizing a Copper Crimp Ring for SDR9 Cross-linked
Polyethylene (PEX) TUDING. . . . . .. e e e Table 605.5
F 2389—04 Specification for Pressure-rated Polypropylene (PP) Piping Systems. . ........ Table 605.3, Table 605.4, Table 605.5, 605.21
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AWS

American Welding Society
550 N.W. LeJeune Road
Miami, FL 33126

Standard Referenced
Reference in code
Number Title section number
A5.8—04 Specifications for Filler Metals for Brazing and Braze Welding. . . . . . 605.12.1, 605.14.1, 605.15.1, 705.4.1, 705.9.1, 705.10.1
American Water Works Association
AW W A 6666 West Quincy Avenue
Denver, CO 80235
Standard Referenced
Reference in code
Number Title section number
C104—98 Standard for Cement-mortar Lining for Ductile-Iron
Pipeand Fittingsfor WAer. . . . . ... 605.3, 605.5
C110—98 Standard for Ductile-iron and Gray-iron Fittings,
3Inchesthrough 48 Inches, for Water ......... ..., Table 605.5, Table 702.4, Table 1102.7
C111—00 Standard for Rubber-gasket Joints for Ductile-iron
Pressure Pipe and Fittings. . . . . oo oottt 605.13
C115—99 Standard for Flanged Ductile-iron Pipe with Ductile-iron or Gray-iron Threaded Flanges. . ... ................ Table 605.3
C151/A21.51—02 Standard for Ductile-iron Pipe, Centrifugally Cast for Water. .. ... Table 605.3
C153—00 Standard for Ductile-iron Compact Fittingsfor Water Service. .. ... Table 605.5
C510—00 Double Check Valve Backflow Prevention Assembly . ............. i Table 608.1, 608.13.7
C511—00 Reduced-pressure Principle Backflow Prevention Assembly. . .............. ... . ... Table 608.1, 608.13.2, 608.16.2
C651—99 DisSinfeCting Water MaiNS . . . . ..ottt e e et e e e e e e e e e e e e 610.1
C652—02 Disinfection of Water-storage FaCilitieS . . . . ... ..ot 610.1
Cast Iron Soil Pipe Institute
C I SP I 5959 Shallowford Road, Suite 419
Chattanooga, TN 37421
Standard Referenced
Reference in code
Number Title section number
301—04a Specification for Hubless Cast-iron Soil Pipe and Fittings for Sanitary and
Storm Drain, Waste and Vent Piping Applications. . ................ Table 702.1, Table 702.2, Table 702.3, Table 702.4,
Table 1102.4, Table 1102.5, Table 1102.7
310—04 Specification for Coupling for Use in Connection with Hubless Cast-iron Soil Pipe and Fittings

for Sanitary and Storm Drain, Waste and Vent Piping ApplicationS. . .. ...ttt i 705.5.3

CSA

Canadian Standards Association
178 Rexdale Blvd.
Rexdale (Toronto), Ontario, Canada MOW 1R3

Standard Referenced
Reference in code
Number Title section number
B45.1—02 Ceramic Plumbing FiXIUIES. . . . ... e 408.1, 416.1, 418.1, 419.1, 420.1
B45.2—02 Enameled Cast-iron Plumbing FIXTUrES. . ... ... oo 407.1, 415.1, 416.1, 418.1
B45.3—02 Porcelain Enameled Steel Plumbing FiXTUreS. . ... ...t 407.1,416.1, 418.1
B45.4—02 Stainless-steel Plumbing FiXIUNES . . . ...t 415.1, 416.1, 418.1, 420.1
B45.5—02 Plastic Plumbing FIXTUreS . ... ... o 407.1,416.2, 417.1, 419.1, 420.1, 421.1
B45.9—99 Macerating Systems and Related COMPONENES . . . . . ..ottt e e e e e e e e 712.4.1
B45.10—01 Hydromassage Bathtubs . . . . . . ..o 421.1
B64.1.2—01 Vacuum Breakers, Pressure TYpe (PVB). . . .o oo oo e e Table 608.1, 608.13.5
B64.2.1—01 Vacuum Breakers, Hose Connection Type (HCVB) with Manual Draining Feature. . ................ Table 608.1, 608.13.6
B64.2.1.1—01 Vacuum Breakers, Hose Connection Dual Check Type (HCDVB) . ...t Table 608.1, 608.13.6
B64.3.1—01 Backflow Preventers, Dual Check Valve Type with Atmospheric Port for Carbonators (DCAPC). . ... . .. Table 608.1, 608.16.1
B64.4.1—01 Backflow Preventers, Reduced Pressure Principle Type for Fire Sprinklers(RPF) . .. ................ Table 608.1, 608.13.2
B64.5—01 Backflow Preventers, Double Check Type (DCVA) . . ..o ot e e Table 608.1, 608.13.7
B64.5.1—01 Backflow Preventers, Double Check Type for Fire Systems (DCVAF) . ...t Table 608.1 608.13.7
B64.6—01 Backflow Preventers, Dual Check Valve Type (DUC) . ...ttt 605.3.1, Table 608.1
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B64.7—94
B64.10/B64.10.1—01

B79—94(2000)
B125—01
B137.1—02
B137.2—02
B137.3—02
B137.5—02

B137.6—02

B137.11—02
B181.1—02

B181.2—02

B182.1—02
B182.2—02
B182.4—02
B182.6—02
B182.8—02
CAN3-B137.8M—99

CAN/CSA-A257.1M—92
CAN/CSA-A257.2M—92
CAN/CSA-A257.3M—92

CAN/CSA-B64.1.1—01
CAN/CSA-B64.2—01
CAN/CSA-B64.2.2—01
CAN/CSA-B64.3—01

CAN/CSA-B64.4—01
CAN/CSA-B64.10—01
CAN/CSA-B137.9—02
CAN/CSA-B137.10M—02
CAN/CSA-B181.3—02
CAN/CSA-B182.4—02
CAN/CSA-B602—02

CSA—continued

Vacuum Breakers, Laboratory Faucet Type (LFVB) . ...t e Table 608.1, 608.13.6
Manual for the Selection and Installation of Backflow Prevention Devices’Manual for the Maintenance

and Field Testing of Backflow Prevention DeVICES. . . . . ..ottt e et 312.9.2
Floor, Areaand Shower Drains, and Cleanouts for Residential Construction . . ... 412.1
Plumbing Fittings. . . ..o 424.1, 424.3, 424.4, 425.3.1, 425.5, 607.4, Table 608.1
Polyethylene Pipe, Tubing and Fittings for Cold Water Pressure Services ... .....ovviii e n Table 605.3
PV C Injection-moulded Gasketed Fittings for Pressure Applications. ... ..., Table 605.5, Table 1102.7
Rigid Poly (Vinyl Chloride) (PVC) Pipe for Pressure Applications. .. ............. Table 605.3, 605.21.2, 705.8.2, 705.14.2
Cross-linked Polyethylene (PEX) Tubing Systems for Pressure Applications—with Revisions through

SEPEEMBDEr 1992 . . . oo Table 605.3, Table 605.4
CPVC Pipe, Tubing and Fittings for Hot and Cold Weter Distribution Systems—with Revisions through

MY 1986 . . ettt et Table 605.3, Table 605.4
Polypropylene (PP-R) Pipe and Fittings for Pressure Applications. . ................ Table 605.3, Table 605.4, Table 605.5
ABS Drain, Waste and Vent Pipeand Pipe Fittings . . . ... ... Table 702.1, Table 702.2,

Table 702.4, 705.2.2, 705.7.2, 715.2
PV C Drain, Waste, and Vent Pipe and Pipe Fittings—with Revisions

through December 1993 . .. ... ... it Table 702.1, Table 702.2, 705.8.2, 705.14.2, 715.2
Plastic Drain and Sewer Pipeand Pipe Fittings . . .. ... 705.8.2, 705.14.2, Table 1102.4
PVC Sewer Pipeand FittingS(PSM TYPE) . . ..« i i e Table 702.3, Table 1102.4, Table 1102.5
Profile PVC Sewer Pipeand Fittings. . . ... ..o i Table 702.3, Table 1102.4, Table 1102.5
Profile Polyethylene Sewer Pipe and Fittings for Leak-proof Sewer Applications .......................... Table 1102.5
Profile Polyethylene Storm Sewer and Drainage Pipe and FittingS . . . ... ..vvu e Table 1102.5
Polybutylene (PB) Piping for Pressure Applications—with Revisions through

JUIY 1992, . . e Table 605.3, Table 605.4, 605.19.2, 605.19.3
Circular Concrete Culvert, Storm Drain, Sewer Pipeand Fittings. . .. ..............oooii.... Table 702.3, Table 1102.4
Reinforced Circular Concrete Culvert, Storm Drain, Sewer Pipeand Fittings. .. ................ Table 702.3, Table 1102.4
Joints for Circular Concrete Sewer and Culvert Pipe, Manhole Sections and Fittings Using

RUBDEN GASKELS . . . o o ettt ettt e e 705.6, 705.16
Vacuum Breakers, Atmospheric TYpe (AVB) . ...ttt e 425.2, Table 608.1, 608.13.6
Vacuum Breakers, Hose Connection Type (HCVB) . . . ..o oot e Table 608.1, 608.13.6
Vacuum Breakers, Hose Connection Type (HCVB) with Automatic Draining Feature. . .............. Table 608.1, 608.13.6
Backflow Preventers, Dual Check Valve Type with Atmospheric Port (DCAP). .................... Table 608.1, 608.13.3,

608.16.2
Backflow Preventers, Reduced Pressure Principle Type (RP) .. ..., Table 608.1, 608.13.2, 608.16.2
Manual for the Selection, Installation, Maintenance and Field Testing of Backflow Prevention Devices............. 312.9.2
Polyethylene/Aluminum/Polyethylene Composite Pressure Pipe Systems . .. ... ..o oii i s Table 605.3
Cross-linked Polyethylene/Aluminum/Polyethylene Composite Pressure Pipe Systems . . .......... Table 605.3, Table 605.4
Polyolefin Laboratory Drainage SyStems. . . . ..o oottt Table 702.1, Table 702.2
Profile PVC Sewer Pipeand Fittings. . . ... ... i Table 702.3, Table 1102.4, Table 1102.5
Mechanical Couplings for Drain, Waste and Vent Pipeand Sewer Pipe. . ... ..., 705.2.1, 705.5.3, 705.6,

705.7.1, 705.14.1, 705.15, 705.16

|ICC

International Code Council
500 New Jersey, NW

6th Floor

Washington, D.C. 20001

Standard Referenced
Reference in code
Number Title section number
I1BC—06 International Building Code® . ... .........ovuiieiiiiieiennn... 201.3, 305.4, 307.1, 307.2, 307.3, 308.2, 309.1, 310.1,

310.3, 403.1, Table 403.1, 404.1, 407.3, 417.6, 502.6, 606.5.2, 1106.5
ADMIN—O06 International Code Council Electrical Code®—Administrative Provisions. ... ............... 201.3,502.1, 504.3, 1113.1.3
IEBC—06 International EXisting BUilding Code® . . . .. .. ...t 101.2
IECC—06 International Energy Conservation COOE™ . . .. ... ...ttt et e 313.1, 607.2, 607.2.1
IFC—06 INternational FIre COUE™. . . ..ottt e e e 201.3,1201.1
IFGC—06 International FUEl Gas COUE™ . . . . ..ottt e e e e 101.2, 201.3, 502.1
IMC—06 International Mechanical Code® . .. .. .. ..o e 201.3, 307.6, 310.1, 422.9, 502.1, 612.1, 1202.1
IPSDC—06 International Private Sewage Disposal CoUe® ... ... ... ...ttt 701.2
IRC—06 International Residential CoAE® . . . ... ...ttt e e e 101.2
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| SEA

Industry Safety Equipment Association
1901 N. Moore Street, Suite 808
Arlington, VA 22209

Standard Referenced
Reference in code
Number Title section number
7358.1—03 Emergency Eyewash and Shower EQUIPMENE. . . ... ..ottt e ettt e e e 411.1

National Fire Protection Association

Batterymarch Park

Quincy, MA 02269
Standard Referenced
Reference in code
Number Title section number
50—01 Bulk Oxygen Systems at CONSUMEr SITES. . . . . .ottt ettt e e e e e e e e e e et e et e e e 1203.1
51—02 Design and Installation of Oxygen-fuel Gas Systems for Welding, Cutting and Allied Processes. .. ................ 1203.1
70—05 National Electrical Code . ... ... 502.1,504.3, 1113.1.3
99C—02 Gasand VaCUUM SYStEIMS . . . . .ottt ettt e e e et e e e e e e e e e e e e e e e 1202.1

NSF International

789 Dixboro Road

Ann Arbor, M1 48105
Standard Referenced
Reference in code
Number Title section number
3—2003 Commercia Warewashing EQUIPIMENT . . . . . ...ttt e et et 409.1
14—2003 Plastic Piping System Components and Related Materials. .. ...t 303.3,611.3
18—2004 Manual Food and Beverage Dispensing EQUIPMENt. . . . . . ..ot 426.1
42—2002e Drinking Water Treatment Units—Aesthetic Effects . . ... e 611.1,611.3
44—2004 Residential Cation Exchange Water SOfteners. . . ... ..ottt e 611.1,611.3
53—2002e Drinking Water Treatment Units—Health Effects. . . ... s 611.1,611.3
58—2004 Reverse Osmosis Drinking Water Treatment Sy stomsS . . ..o oo vt et ettt e e ettt 611.2
61—2003e Drinking Water System Components—Health Effects. . .................. ... ... ...... 424.1, 605.3, 605.4, 605.5, 611.3
62—2004 Drinking Water Distillation SyStems . . . ... .o o e 611.1

Plumbing and Drainage Institute

800 Turnpike Street, Suite 300

North Andover, MA 01845
Standard Referenced
Reference in code
Number Title section number
G101(2003) Testing and Rating Procedure for Grease I nterceptors with Appendix of Sizing and InstallationData. . . ........... 1003.3.4

Underwriters Laboratories, Inc.

333 Pfingsten Road

Northbrook, IL 60062-2096
Standard Referenced
reference in code
number Title section number
UL508—99 Industrial Control EQUIPMENL. . . . . ...ttt e e e e e e e e et e e e 314.2.3
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APPENDIX A
PLUMBING PERMIT FEE SCHEDULE
Permit Issuance
1 FOrissUiNgEaCh Pt . . . o e $
2. Forissuingeachsupplemental parmit. . ... ... ot e
Unit Fee Schedule
1. For each plumbing fixture or trap or set of fixtures on one trap (including water, drainage
piping and backflow protectionthereof) . . ... ... i -
2. Foreachbuildingsewer andeachtraller park SEWer . .. ...ttt e e -
3. Rainwater systems—perdrain(insidebuilding). .. ... o _
4. Foreachcesspool (Wherepermitted) . ... ... o -
5. Foreachprivatesewagedisposal SyStem . . ...t e -
6. Foreachwater heater and/or VENL . . . .. ..ot e -
7. For each industrial waste pretreatment interceptor including its trap and vent,
excepting kitchen-typegreaseinterceptorsfunctioningasfixturetraps . .......... .. i i -
8. Forinstallation, alteration or repair of water-piping and/or water-treatingequipment,each .. .................... .
9. Forrepair or aterationof drainageor vent piping, eachfixture. .. ... . _
10. For eachlawn sprinkler system on any onemeter including backflow protection devicestherefor . ................ -
11. For atmospheric-type vacuum breakers not included in Item 2:
8 0 1 T _
OVEN D, BB oo _
12. For each backflow protective device other than atmospheric-type vacuum breakers:
2inches(BImm) and smaller . . ... oo -
OVEr 2iNCNES (B MM . .ottt et e e e e -
Other Inspections and Fees
1. Inspectionsoutsideof Nnormal buSINESShOUIS . . . .. ..ot per hour
(minimum charge two hours)
2. Reinspectionfeeassessed under provisionsof Section107.3.3. . ... ... each
3. Inspectionsfor whichnofeeisspecificalyindicated . . .......... .. i per hour
(minimum charge one-half hour)
4. Additional plan review required by changes, additions or revisions to approved
plans(minimumchargeone-halfhour) . . .. ... . ___ perhour
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APPENDIX B
RATES OF RAINFALL FOR VARIOUS CITIES

Rainfall rates, ininches per hour, arebased on astorm of one-hour duration and a100-year return period. Therainfall ratesshownin
the appendix are derived from Figure 1106.1.

Alabama:
Birmingham......... 38
Huntsville. .. ........ 3.6
Mobile............. 4.6
Montgomery ........ 4.2

Alaska:
Fairbanks........... 1.0
Junead ............. 0.6

Arizona:
Flagstaff............ 24
Nogales ............ 31
Phoenix ............ 25
Yuma.............. 1.6

Arkansas;

Fort Smith........... 3.6
LittleRock . ......... 3.7
Texarkana. .......... 38
California:
Barstow ............ 14
CrescentCity ........ 15
Fresno ............. 1.1
LosAngeles......... 21
Needles ............ 1.6
Placerville .. ........ 15
SanFernando .. ....... 2.3
SanFrancisco. ....... 15
Yreka. . ............ 14
Colorado:
Crag .............. 15
Denver ............. 2.4
Durango............ 18
Grand Junction. . ..... 1.7
Lamar.............. 3.0
Pueblo ............. 25

Connecticut:

Hartford . ........... 2.7
NewHaven.......... 2.8
Puthnam............. 2.6

Delaware;

Georgetown . ........ 3.0
Wilmington ......... 31

District of Columbia:
Washington ......... 3.2
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Florida:
Jacksonville . ..... ... 4.3
KeyWest ........... 43
Miami.............. 4.7
Pensacola........... 4.6
Tampa. ............. 45
Georgia:
Atlanta............. 3.7
Daton ............. 3.4
Macon ............. 39
Savannah ........... 43
Thomasville......... 4.3
Hawaii:
Hilo............... 6.2
Honolulu ........... 3.0
Wailuku . ........... 3.0
ldaho:
Boise.............. 0.9
Lewiston............ 1.1
Pocatello ........... 1.2
Illinois:;
Caro .............. 3.3
Chicago ............ 3.0
Peoria.............. 3.3
Rockford ........... 3.2
Springfield. ......... 33
Indiana:
Evansville. . ......... 3.2
FortWayne. ......... 29
Indianapolis......... 31
lowa:
Davenport. .. ........ 33
DesMoines. ......... 34
Dubuque. ........... 33
SiouxCity .......... 3.6
Kansas.
Atwood ............ 3.3
DodgeCity.......... 33
Topeka............. 37
Wichita. ............ 3.7
Kentucky:
Ashland ............ 3.0
Lexington........... 31

Louisville........... 3.2
Middlesboro. ........ 3.2
Paducah ............ 3.3
Louisiana:
Alexandria.......... 4.2
LakeProvidence. ... .. 4.0
NewOrleans. ........ 4.8
Shreveport .......... 39
Maine:
Bangor............. 2.2
Houlton ............ 2.1
Portland ............ 2.4
Maryland:
Batimore........... 3.2
Hagerstown ......... 2.8
Oakland . ........... 2.7
Salisbury . ... 31
M assachusetts:
Boston ............. 25
Pittsfield. . .......... 28
Worcester........... 2.7
Michigan:
Alpena............. 25
Detroit . ............ 2.7
GrandRapids. ....... 2.6
Lansing ............ 2.8
Marquette. .. ........ 24
Sault Ste. Marie .. .... 2.2
Minnesota:
Duluth ............. 2.8
GrandMarais........ 2.3
Minneapolis......... 31
Moorhead. .......... 3.2
Worthington......... 35
Mississippi:
Biloxi.............. 47
Columbus. .......... 3.9
Corinth............. 3.6
Natchez ............ 4.4
Vicksburg. . ......... 4.1
Missouri:
Columbia........... 3.2
KansasCity ......... 3.6

Springfield. . ........ 34
St.Louis............ 3.2
Montana:
Ekdaka ............ 25
Havre.............. 1.6
Helena............. 15
Kaispell ............ 1.2
Missoula. .. ......... 1.3
Nebraska:
NorthPlatte . ........ 3.3
Omaha............. 3.8
Scottsbluff .......... 3.1
Vdentine ........... 3.2
Nevada:
Elko............... 1.0
Ely................ 11
LasVegas........... 14
Reno............... 1.1
New Hampshire:
Berlin.............. 25
Concord............ 25
Keene.............. 2.4
New Jersey:
AtlanticCity......... 29
Newark............. 31
Trenton............. 31
New M exico:

Albuquerque ........ 20
Hobbs.............. 3.0
Raton.............. 25
Roswell ............ 2.6
SilverCity .......... 19
New York:
Albany ............. 25
Binghamton . ........ 2.3
Buffalo............. 2.3
Kingston............ 2.7
NewYork........... 3.0
Rochester........... 2.2
North Carolina:
Asheville .. ......... 41
Charlotte ........... 37
Greensboro. ......... 34
97



APPENDIX B
Wilmington ......... 4.2
North Dakota:
Bismarck ........... 2.8
DevilsLake ......... 2.9
Fargo .............. 31
Williston. . . ......... 2.6
Ohio:
Cincinnati........... 2.9
Clevdland........... 2.6
Columbus. .......... 2.8
Toledo ............. 2.8
Oklahoma:
Altus............... 3.7
BoiseCity........... 33
Durant ............. 3.8
OklahomaCity . . .. ... 338
Oregon:
Baker .............. 0.9
CoosBay ........... 15
Eugene............. 13
Portland ............ 1.2
Pennsylvania:
EBrie................ 2.6
Harrisburg .......... 2.8
Philadelphia......... 31
Pittsburgh. .......... 2.6
Scranton. ........... 2.7
Rhode | sland:
Blockldand........ 2.75
Providence.......... 2.6
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South Carolina:
Charleston .......... 4.3
Columbia........... 4.0
Greenville. . ......... 4.1
South Dakota:
Buffalo............. 2.8
Huron.............. 33
Pierre.............. 31
RapidCity .......... 29
Yankton ............ 3.6
Tennessee:
Chattanooga. . . . ... .. 0.5
Knoxville........... 3.2
Memphis ........... 37
Nashville ........... 3.3
Texas:
Abilene............. 3.6
Amarillo............ 35
Brownsville .. ....... 45
Dalas.............. 4.0
DelRio............. 4.0
ElPaso............. 2.3
Houston............ 4.6
Lubbock............ 3.3
Odessa............. 3.2
Pecos.............. 3.0
SanAntonio......... 4.2
Utah:
BrighamCity ........ 12
Roosevelt........... 1.3
SatLakeCity........ 13
St.George. ... 1.7

Ver mont:
Barre .............. 23
Bratteboro .......... 2.7
Burlington .......... 21
Rutland............. 25
Virginia:
Bristol ............. 2.7
Charlottesville . . ... .. 28
Lynchburg .......... 3.2
Norfolk............. 34
Richmond. .......... 3.3
Washington:
omak.............. 11
PortAngeles......... 11
Seattle ............. 14
Spokane............ 1.0
Yakima............. 11
West Virginia:
Charleston .......... 2.8
Morgantown. . ....... 2.7
Wisconsin:
Ashland ............ 25
EauClaire........... 2.9
GreenBay .......... 26
LaCrosse........... 31
Madison............ 3.0
Milwaukee. ......... 3.0
Wyoming:
Cheyenne........... 22
FortBridger ......... 13
Lander ............. 15

NewCastle.......... 25
Sheridan. ........... 1.7
YellowstonePark . . . .. 14
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APPENDIX C
GRAY WATER RECYCLING SYSTEMS

Note: Section 301.3 of thiscoderequiresall plumbing fixturesthat receive water or wasteto dischargeto the sanitary drainage sys-
temof thestructure. In order toallowfor theutilization of agray water system, Section 301.3 should berevised toread asfollows:

301.3 Connections to drainage system. All plumbing fix-
tures, drains, appurtenances and appliances used to receive or
discharge liquid wastes or sewage shall be directly connected
to the sanitary drainage system of the building or premises, in
accordance with the requirements of this code. This section
shall not be construed to prevent indirect waste systems
required by Chapter 8.

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

SECTION C101
GENERAL

C101.1 Scope. The provisions of this appendix shall govern
the materials, design, construction and installation of gray
water systemsfor flushing of water closets and urinals and for
subsurface landscape irrigation (see Figures 1 and 2).

C101.2 Definition. Thefollowing term shall havethe meaning
shown herein.

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

C101.3 Permits. Permits shall be required in accordance with
Section 106.

C101.4 Installation. In addition to the provisions of Section
C101, systems for flushing of water closets and urinals shall
comply with Section C102 and systems for subsurface land-
scape irrigation shall comply with Section C103. Except as
provided for in Appendix C, all systemsshall comply with this
code.

C101.5Materials. Above-ground drain, waste and vent piping
for gray water systems shall conform to one of the standards
listed in Table 702.1. Gray water underground building drain-
ageand vent pipe shall conformto one of the standardslistedin
Table 702.2.

C101.6 Tests. Drain, waste and vent piping for gray water sys-
tems shall be tested in accordance with Section 312.

C101.7 Inspections. Gray water systems shall be inspected in
accordance with Section 107.

C101.8 Potable water connections. Only connections in
accordance with Section C102.3 shall be made between agray
water recycling system and a potable water system.

C101.9 Waste water connections. Gray water recycling sys-
tems shall receive only the waste discharge of bathtubs, show-
ers, lavatories, clothes washers or laundry trays.
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C101.10 Collection reservoir. Gray water shall be collectedin
an approved reservoir constructed of durable, nonabsorbent
and corrosion-resistant materials. The reservoir shall be a
closed and gas-tight vessel. Access openings shall be provided
to allow inspection and cleaning of the reservoir interior.

C101.11 Filtration. Gray water entering the reservoir shall
pass through an approved filter such as a media, sand or
diatomaceous earth filter.

C101.11.1 Required valve. A full-open valve shall be
installed downstream of the last fixture connection to the
gray water discharge pipebeforeentering therequiredfilter.

C101.12 Overflow. The collection reservoir shall be equipped
with an overflow pipe having the same or larger diameter asthe
influent pipe for the gray water. The overflow pipe shall be
indirectly connected to the sanitary drainage system.

C101.13 Drain. A drain shall belocated at the lowest point of
the collection reservoir and shall beindirectly connected to the
sanitary drainage system. The drain shall be the same diameter
asthe overflow pipe required in Section C101.12.

C101.14 Vent required. Thereservoir shall beprovided witha
vent sized in accordancewith Chapter 9 and based on the diam-
eter of the reservoair influent pipe.

SECTION C102
SYSTEMS FOR FLUSHING WATER
CLOSETS AND URINALS

C102.1 Collection reservoir. The holding capacity of theres-
ervoir shall be a minimum of twice the volume of water
reguired to meet the daily flushing requirements of thefixtures
supplied 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.

C102.2 Disinfection. Gray water shall be disinfected by an
approved method that employs one or more disinfectants such
as chlorine, iodine or ozone.

C102.3 Makeup water. Potable water shall be supplied as a
source of makeup water for the gray water system. The potable
water supply shall be protected against backflow in accordance
with Section 608. There shall be a full-open valve located on
the makeup water supply line to the collection reservair.

C102.4 Coloring. The gray water shall be dyed blue or green
with afood grade vegetable dye before such water is supplied
to the fixtures.

C102.5Materials. Distribution piping shall conform to one of
the standards listed in Table 605.4.
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SECTION C103
Deleted

C102.6 | dentification. Distribution piping and reservoirsshall
beidentified as contai ning nonpotabl e water. Piping identifica-

tion shall be in accordance with Section 608.8.
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APPENDIX D
TABLE D101
DEGREE DAY AND DESIGN TEMPERATURES?FOR CITIES IN THE UNITED STATES
DESIGN TEMPERATURES
HEATING Winter Summer
DEGREE DAYS DEGREES NORTH
STATE STATION® (vearly total) 97',% Dry bulb 2',% | Wet bulb 2'/,% LATITUDE®
AL Birmingham 2,551 21 94 77 33°30
Huntsville 3,070 16 96 77 34°40
Mobile 1,560 29 93 79 30°40
Montgomery 2,291 25 95 79 32°200
AK Anchorage 10,864 -18 68 59 61°10
Fairbanks 14,279 -47 78 62 64°50/
Juneau 9,075 1 70 59 58°20
Nome 14,171 27 62 56 64°30
AZ Flagstaff 7,152 4 82 60 35°10°
Phoenix 1,765 34 107 75 33°30
Tuscon 1,800 32 102 71 33°10
Yuma 974 39 109 78 32040
AR Fort Smith 3,292 17 98 79 35°20/
Little Rock 3219 20 96 79 34040
Texarkana 2,533 23 9 79 33°30
CA Fresno 2,611 30 100 71 36°50°
Long Beach 1,803 43 80 69 33°50
Los Angeles 2,061 43 80 69 34°00
LosAngeles? 1,349 40 89 71 34°00
Oakland 2,870 36 80 64 37°40
Sacramento 2,502 32 98 71 38°30
San Diego 1,458 44 80 70 32040
San Francisco 3001 " Y @ i
San Francisco? '
CO  |Alamosa 8,529 -16 82 61 37°30
Colorado Springs 6,423 2 88 62 38°50°
Denver 6,283 1 91 63 39°50
Grand Junction 5,641 7 94 63 39°10
Pueblo 5,462 0 95 66 38°20f
CcT Bridgeport 5,617 9 84 74 41°10
Hartford 6,235 7 88 75 41°50/
New Haven 5,897 7 84 75 41°200
DE Wilmington 4,930 14 89 76 39°40
DC Washington 4,224 17 a1 77 38°50
FL Daytona 879 35 90 79 20°10f
Fort Myers 442 44 92 79 26°40
Jacksonville 1,239 32 94 79 30°30
Key West 108 57 90 79 24°30
Miami 214 47 20 79 25°50
Orlando 766 38 93 78 28°30'
Pensacola 1,463 29 93 79 30°30
Tallahassee 1,485 30 92 78 30°20/
Tampa 683 40 91 79 28:0(7
West Palm Beach 253 45 91 79 26°40
(continued)
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APPENDIX D
TABLE D101—continued
DEGREE DAY AND DESIGN TEMPERATURES®FOR CITIES IN THE UNITED STATES
DESIGN TEMPERATURES
HEATING Winter Summer
DEGREE DAYS DEGREES NORTH
STATE STATION® (yearly total) 97",% Dry bulb 2',% | Wet bulb 2'/,% LATITUDE®
GA Athens 2,929 22 92 77 34°00
Atlanta 2,961 22 92 76 33°40°
Augusta 2,397 23 95 79 33°20
Columbus 2,383 24 93 78 32°30
Macon 2,136 25 93 78 32°40
Rome 3,326 22 93 78 34°20
Savannah 1,819 27 93 79 32°10
HI Hilo 0 62 83 74 19°40
Honolulu 0 63 86 75 21°20
ID Boise 5,809 10 9 66 43°30
Lewiston 5,542 6 93 66 46°20
Pocatello 7,033 -1 91 63 43°00
IL Chicago (Midway) 6,155 0 91 75 41°50
Chicago (O'Hare) 6,639 -4 89 76 42°00
Chicago® 5,882 2 91 77 41°50
Moline 6,408 -4 91 7 41°30
Peoria 6,025 -4 89 76 40°40
Rockford 6,830 -4 89 76 42°10
Springfield 5,429 2 92 77 39°50'
IN Evansville 4,435 9 93 78 38°00°
Fort Wayne 6,205 1 89 75 41°00
Indianapolis 5,699 2 90 76 39°40
South Bend 6,439 1 89 75 41°40
1A Burlington 6,114 -3 91 77 40°50
Des Moines 6,588 -5 91 7 41°30°
Dubuque 7,376 -7 88 75 42°20
Sioux City 6,951 -7 92 7 42°20
Waterloo 7,320 -10 89 7 42°30
KS Dodge City 4,986 5 97 73 37°50
Goodland 6,141 0 96 70 39°20°
Topeka 5,182 4 96 78 39°00
Wichita 4,620 7 98 76 37°40
KY Covington 5,265 6 90 75 39°00
Lexington 4,683 8 91 76 38°00
Louisville 4,660 10 93 77 38°10
LA Alexandria 1,921 27 94 79 31°20
Baton Rouge 1,560 29 93 80 30°30
Lake Charles 1,459 31 93 79 30°10
New Orleans 1,385 33 92 80 30°00°
Shreveport 2,184 25 9 79 32°30°
ME Caribou 9,767 -13 81 69 46°50/
Portland 7,511 -1 84 72 43°40
MD Baltimore 4,654 13 91 7 39°10
Baltimore? 4,111 17 89 78 39°20
Frederick 5,087 12 91 77 39°20°
(continued)
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TABLE D101—continued
DEGREE DAY AND DESIGN TEMPERATURES?FOR CITIES IN THE UNITED STATES
DESIGN TEMPERATURES
HEATING Winter Summer
DEGREE DAYS DEGREES NORTH
STATE STATION® (vearly total) 97'1,% Dry bulb 2',% | Wet bulb 2'/,% LATITUDE®
Boston 5,634 9 88 74 42°20
MA Pittsfield 7,578 -3 84 72 42°30
Worcester 6,969 4 84 72 42°20
Alpena 8,506 -6 85 72 45°00
Detrait (City) 6,232 6 88 74 42°20
Escanaba® 8,481 -7 83 71 45°40
Flint 7,377 1 87 74 43°00
MI Grand Rapids 6,894 5 88 74 42°50
Lansing 6,909 1 87 74 42°50
Marquette® 8,393 -8 81 70 46°30°
Muskegon 6,696 6 84 73 43°10
Sault Ste. Marie 9,048 -8 81 70 46°30
Duluth 10,000 -16 82 70 46°50
MN Minnespolis 8,382 -12 89 5 44°50
Rochester 8,295 -12 87 75 44°00
Jackson 2,239 25 95 78 32°20
MS Meridian 2,289 23 95 79 32°20
Vicksburg? 2,041 26 95 80 32020
Columbia 5,046 4 % 77 39°00
Kansas City 4,711 6 96 7 39°10
MO St. Joseph 5,484 2 93 79 39°50°
St. Louis 4,900 6 % 77 38°50
St. Louis? 4,484 8 94 77 38°40
Springfield 4,900 9 93 7 37°10
Billings 7,049 -10 91 66 45°50
MT Great Falls 7,750 -15 88 62 47°30
Helena 8,129 -16 88 62 46°40°
Missoula 8,125 -6 88 63 46°50
Grand Island 6,530 -3 94 74 41°00
Lincolnd 5,864 -2 95 77 40°50/
NE Norfolk 6,979 -4 93 7 42°00
North Platte 6,684 -4 94 72 41°10
Omaha 6,612 -3 91 77 41°20
Scottsbluff 6,673 -3 92 68 41°50
Elko 7,433 -2 92 62 40°50
Ely 7,733 -4 87 59 39°10
NV LasVegas 2,709 28 106 70 36°10
Reno 6,332 10 92 62 39°30
Winnemucca 6,761 3 94 62 40°50
NH Concord 7,383 -3 87 73 43°10
Atlantic City 4,812 13 89 77 39°30
NJ Newark 4,589 14 91 76 40°40
Trentond 4,980 14 88 76 40°10
Albuquerque 4,348 16 94 65 35°00
NM Raton 6,228 1 89 64 36°50°
Roswell 3,793 18 98 70 33°20
Silver City 3,705 10 94 64 32°40
(continued)
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TABLE D101—continued
DEGREE DAY AND DESIGN TEMPERATURES? FOR CITIES IN THE UNITED STATES
DESIGN TEMPERATURES
HEATING Winter Summer
DEGREE DAYS DEGREES NORTH
STATE STATION® (yearly total) 97",% Dry bulb 2',% | Wet bulb 2',% LATITUDE®
NY Albany 6,875 -1 88 74 42°50
Al banyd 6,201 1 88 74 42°50
Binghamton 7,286 1 83 72 42°10
Buffalo 7,062 6 85 73 43°00
NY (Central Park)d 4871 15 89 75 40°50
NY (Kennedy) 5,219 15 87 75 40040
NY (LaGuardia) 4,811 15 89 75 40°50
Rochester 6,748 5 88 73 43°10
Schenectady® 6,650 1 87 74 42°50
Syracuse 6,756 2 87 73 43°10
NC Charlotte 3,181 22 93 76 35°10
Greensboro 3,805 18 91 76 36°10
Raleigh 3,393 20 92 7 35°50
Winston-Salem 3,595 20 91 75 36°10
ND Bismarck 8,851 -19 91 71 46°50
Devils Laked 9,901 21 88 71 48°10
Fargo 9,226 -18 89 74 46°50
Williston 9,243 -21 88 70 48°10
OH Akron-Canton 6,037 6 86 73 41°00
Cincinnatid 4,410 6 90 75 39°10°
Cleveland 6,351 5 88 74 41°20
Columbus 5,660 5 90 75 40°00
Dayton 5,622 4 89 75 39°50
Mansfield 6,403 5 87 74 40°50
Sandusky? 5,796 6 a1 74 41°30
Toledo 6,494 1 88 75 41°40
Y oungstown 6,417 4 86 73 41°20
OK Oklahoma City 3,725 13 97 7 35°20
Tulsa 3,860 13 98 78 36°10
OR Eugene 4,726 22 89 67 44°10
Medford 5,008 23 94 68 42°200
Portland 4,635 23 85 67 45°40
Portland 4,109 24 86 67 45°30
Salem 4,754 23 88 68 45°00
PA Allentown 5,810 9 88 75 40°40
Erie 6,451 9 85 74 42°10
Harrisburg 5,251 11 91 76 40°10
Philadel phia 5,144 14 90 76 39°50
Pittsburgh 5,987 5 86 73 40°30
Pittsburghd 5,053 7 88 73 40°30
Readi ngd 4,945 13 89 75 40°20
Scranton 6,254 5 87 73 41°20
Williamsport 5,934 7 89 74 41°10
RI Providence 5,954 9 86 74 41°40
SC Charleston 2,033 27 91 80 32°50
Charlestond 1,794 28 92 80 32°50
Columbia 2,484 24 95 78 34°00
(continued)
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TABLE D101—continued
DEGREE DAY AND DESIGN TEMPERATURES?FOR CITIES IN THE UNITED STATES

DESIGN TEMPERATURES
HEATING Winter Summer
DEGREE DAYS DEGREES NORTH
STATE STATION® (yearly total) 97",% Dry bulb 2',% | Wet bulb 2"/,% LATITUDE®
SD Huron 8,223 -14 93 75 44°30
Rapid City 7,345 -7 92 69 44°00
Sioux Falls 7,839 -11 91 75 43°40
TN Bristol 4,143 14 89 75 36°30
Chattanooga 3,254 18 93 77 35°00
Knoxville 3,494 19 92 76 35°50
Memphis 3,232 18 95 79 35°00
Nashville 3,578 14 94 7 36°10
TX Abilene 2,624 20 99 74 32°30
Austin 1,711 28 98 77 30°20
Dallas 2,363 22 100 78 32°50
El Paso 2,700 24 98 68 31°50
Houston 1,396 32 94 79 29°40
Midland 2,501 21 98 72 32°00
San Angelo 2,255 22 99 74 31°20
San Antonio 1,546 30 97 76 29°30
Waco 2,030 26 99 78 31°40
WichitaFalls 2,832 18 101 76 34°00
uT Sdlt Lake City 6,052 8 95 65 40°50
VT Burlington 8,269 -7 85 72 44°30
VA Lynchburg 4,166 16 90 76 37°20
Norfolk 3,421 22 91 78 36°50°
Richmond 3,865 17 92 78 37°30
Roanoke 4,150 16 91 74 37°20
WA Olympia 5,236 22 83 66 47°00
Seattle-Tacoma 5,145 26 80 64 47°30
Seatt]ef 4,424 27 82 67 47°40
Spokane 6,655 2 90 64 47°40
wv Charleston 4,476 11 90 75 38°20
Elkins 5,675 6 84 72 38°50
Huntington 4,446 10 91 77 38°20
Parkersburgd 4,754 11 90 76 39°20
Wi Green Bay 8,029 -9 85 74 44°30
LaCrosse 7,589 -9 88 75 43°50
Madison 7,863 -7 88 75 43°10
Milwaukee 7,635 -4 87 74 43°00
wy Casper 7,410 -5 90 61 42°50
Cheyenne 7,381 -1 86 62 41°10
Lander 7,870 -11 88 63 42°50
Sheridan 7,680 -8 91 65 44°50

a. All datawere extracted from the 1985 ASHRAE Handbook, Fundamentals Volume.

b. Design data devel oped from airport temperature observations unless noted.

c. Latitudeisgiven to the nearest 10 minutes. For example, the latitude for Miami, Florida, is given as 25°50", or 25 degrees 50 minutes.
d. Design data developed from office locations within an urban area, not from airport temperature observations.
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APPENDIX E
SIZING OF WATER PIPING SYSTEM

SECTION E101
GENERAL

E101.1 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 charges
in the system caused by friction and elevation, and the rates
of flow necessary for operation of various fixtures.

E101.1.2 Because of the variable conditions encounteredin
hydraulic design, it is impractical to specify definite and
detailed rulesfor sizing of thewater piping system. Accord-
ingly, other sizing or design methods conforming to good
engineering practice standards are acceptabl e alternativesto
those presented herein.

SECTION E102
INFORMATION REQUIRED

E102.1 Preliminary. Obtain the necessary information
regarding the minimum daily static service pressureinthearea
where the building isto be located. If the building supply isto
be metered, obtain information regarding friction loss relative
to the rate of flow for metersin the range of sizeslikely to be
used. Friction lossdata can be obtained from most manufactur-
ers of water meters.

E102.2 Demand load.

E102.2.1 Estimate the supply demand of the building main
and the principal branches and risers of the system by total-
ing the corresponding demand from the applicable part of
Table E103.3(3).

E102.2.2 Estimate continuous supply demands in gallons
per minute (L/m) for lawn sprinklers, air conditioners, etc.,
and add the sum to the total demand for fixtures. The result
is the estimated supply demand for the building supply.

SECTION E103
SELECTION OF PIPE SIZE

E103.1 General. Decide from Table 604.3 what is the desir-
able minimum residual pressure that should be maintained at
the highest fixturein the supply system. If the highest group of
fixtures containsflush valves, the pressurefor thegroup should
not be less than 15 pounds per square inch (psi) (103.4 kPa)
flowing. For flush tank supplies, the available pressure should
not belessthan 8 psi (55.2 kPa) flowing, except blowout action
fixtures must not be less than 25 psi (172.4 kPa) flowing.

E103.2 Pipesizing.

E103.2.1 Pipesizescan be selected according to thefoll ow-
ing procedure or by other design methods conforming to
acceptabl e engineering practiceand approved by theadmin-
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istrative authority. The sizes selected must 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 | osses, the sum of which
must not exceed the minimum pressure avail able at the sup-
ply source. These pressures are as follows:

1. Pressurerequired at fixture to produce required flow.
See Sections 604.3 and 604.5.

2. Static pressureloss or gain (due to head) is computed
at 0.433 psi per foot (9.8 kPa/m) of elevation change.

Example: Assume that the highest fixture supply
outletis20feet (6096 mm) aboveor bel ow the sup-
ply source. This produces a static pressure differ-
ential of 20 feet by 0.433 psi/foot (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 manufacturers.

4. Lossthrough tapsin water main.

5. Lossesthrough special devices such asfilters, soften-
ers, backflow prevention devicesand pressureregula-
tors. These values must be obtained from the
manufacturers.

6. Loss through valves and fittings. Losses for these
items are calculated by converting to equivalent
length of piping and adding to the total pipe length.

7. Loss due 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 flow charts not
included, use manufacturers' tables and velocity rec-
ommendations.

Note: For the purposes of all examples, thefollowing
metric conversions are applicable:

1 cubic foot per minute = 0.4719 L/s
1 square foot = 0.0929 m?

1 degree=0.0175rad

1 pound per square inch = 6.895 kPa
linch =254 mm

1 foot = 304.8 mm

1 gallon per minute = 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. Thisdesign proce-
dure is based on the following parameters:

* Calculatesthefriction lossthrough each length of the pipe.
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* Based on a system of pressure losses, the sum of which
must not exceed the minimum pressure available at the
street main or other source of supply.

* Pipesizing based on estimated peak demand, total pressure
|osses caused by differencein elevation, equipment, devel-
oped length and pressure required at most remote fixture,
loss through tapsin water main, losses through fittings, fil-
ters, backflow prevention devices, valvesand pipefriction.

Because of the variable conditions encountered in hydraulic
design, itisimpractical to specify definiteand detailed rulesfor
sizing of the water piping system. Current sizing methods do
not address the differences in the probability of use and flow
characteristicsof fixtures between types of occupancies. Creat-
ing an exact model of predicting the demand for abuilding is
impossible and final studies assessing theimpact of water con-
servation on demand are not yet complete. The following steps
are necessary for the segmented |oss method.

1. Preliminary. Obtain the necessary information regard-
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ing the minimum daily static service pressureinthe area
wherethebuilding isto belocated. If the building supply
is to be metered, obtain information regarding friction
lossrelative to the rate of flow for metersin the range of
sizesto be used. Friction loss data can be obtained from
manufacturersof water meters. Itisessentia that enough
pressure be available to overcome all system losses
caused by friction and elevation so that plumbing fix-
tures operate properly. Section 604.6 requires the water
distribution systemto be designed for theminimum pres-
sureavailabletaking into consideration pressurefluctua-
tions. The lowest pressure must be selected to guarantee
acontinuous, adequate supply of water. Thelowest pres-
sure in the public main usually occurs in the summer
because of lawn sprinkling and supplying water for
air-conditioning cooling towers. Future demands placed
on the public main as aresult of large growth or expan-
sion should also be considered. The available pressure
will decrease as additional |oads are placed on the public
system.

Demand load. Estimate the supply demand of the build-
ing main and the principal branchesand risersof the sys-
tem by totaling the corresponding demand from the
applicable part of Table E103.3(3). When estimating
peak demand sizing methods typically use water supply
fixture units (w.s.f.u.)[see Table E103.3(2)]. This
numerical factor measurestheload-producing effect of a
single plumbing fixture of agiven kind. The use of such
fixture units can be applied to a single basic probability
curve (or table), found in the various sizing methods
[Table E103.3(3)]. The fixture units are then converted
into gallons per minute (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 is the estimated supply
demand for the building supply. Fixture units
cannot be applied to constant use fixtures such as
hose bibbs, lawn sprinklers and air conditioners.

These types of fixtures must be assigned the gal-
lon per minute (L/m) value.

3. Selection of pipesize. Thiswater pipe sizing procedure

isbased on asystem of pressure requirementsand losses,
the sum of which must not exceed the minimum pressure
availableat the supply source. These pressuresare asfol-
lows:

3.1. Pressure required at the fixture to produce
required flow. 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 kPa/m) of ele-
vation change.

3.3. Lossthrough awater meter. Thefriction or pres-
surelosscan beobtai ned from themanufacturer.

3.4. Loss through taps in water main [see Table
E103.3(4)].

3.5. Losses through specia devices such as filters,
softeners, backflow prevention devicesand pres-
sure regulators. These values must be obtained
from the manufacturers.

3.6. Loss through valves and fittings [see Tables
E103.3(5) and E103.3(6)] . Lossesfor theseitems
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 E103.3(2) through E103.3(7). When
using charts, use pipe inside diameters. For pip-
ing flow charts not included, use manufacturers
tables and velocity recommendations. Before
attempting to size any water supply system, itis
necessary to gather preliminary information
which includes available pressure, piping mate-
rial, select design velocity, elevation differences
and devel oped length to most remotefixture. The
water supply system is divided into sections at
major changes in elevation or where branches
lead to fixture groups. The peak demand must be
determined in each part of the hot and cold water
supply system which includesthe corresponding
water supply fixture unit and conversion to gal-
lons per minute (L/m) flow rate to be expected
through each section. Sizing methodsrequirethe
determination of the “most hydraulically
remote”’ fixture to compute the pressure loss
caused by pipe and fittings. The hydraulically
remote fixture represents the most downstream
fixture along the circuit of piping requiring the
most available pressureto operate properly. Con-
sideration must be given to al pressure demands
and losses, such as friction caused by pipe, fit-
tings and equipment, elevation and the residual
pressure required by Table 604.3. The two most
common and frequent complaints about the
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water supply system operation are lack of ade-
guate pressure and noise.

Problem: What size Type L copper water pipe, serviceand dis-
tribution will be required to serve atwo-story factory building
having on each floor, back-to-back, two toilet rooms each
equipped with hot and cold water? The highest fixtureis21 feet
(6401 mm) abovethestreet main, whichistapped witha2-inch
(51 mm) corporation cock at which point the minimum pres-
sureis 55 psi (379.2 kPa). In the building basement, a 2-inch
(51 mm) meter with a maximum pressure drop of 11 psi (75.8
kPa) and 3-inch (76 mm) reduced pressure principle backflow
preventer with amaximum pressure drop of 9 psi (621 kPa) are
tobeinstalled. Thesystemisshown by Figure E103.3(1). Tobe
determined are the pipe sizesfor 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 areindicated by thetabular arrangement itself asthey
arein sequence, columns 1 through 10 and lines A through
L.

Step 1

Columns1and 2: Dividethe systeminto sectionsbreaking
at major changesin elevation or where brancheslead to fix-
ture groups. After point B [see Figure E103.3(1)], separate
consideration will be given to the hot and cold water piping.
Enter the sections to be considered in the service and cold
water piping in Column 1 of the tabular arrangement. Col-
umn 1 of Table E103.3(1) provides a line-by-line recom-
mended tabular arrangement for usein solving pipesizing.

The objective in designing the water supply systemisto
ensure an adequate water supply and pressureto all fixtures
and egquipment. Column 2 provides the pounds per square
inch (psi) to be considered separately from the minimum
pressure available at the main. Lossesto takeinto consider-
ation are the following: the differences in elevations
between the water supply source and the highest water sup-
ply outlet, meter pressurelosses, thetapinmainloss, special
fixture devices such as water softeners and backflow pre-
vention devicesand 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 islocated above the source,
this results in a loss in the available pressure and is sub-
tracted from the pressure at the water source. Where the
highest water supply outlet islocated below the water sup-
ply source, therewill beanincreasein pressurethat isadded
to the available pressure of the water source.

Column 3: According to Table E103.3(3), determine the
gpm (L/m) of flow to be expected in each section of the sys-
tem. These flows range from 28.6 to 108 gpm. Load values
for fixturesmust be determined aswater supply fixture units
and 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
to the gallon-per-minute rating. For continuous flow fix-
tures such ashose bibbs and lawn sprinkler systems, add the
gallon-per-minute demand to the intermittent demand of
fixtures. For example, a total of 120 water supply fixture
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unitsisconverted to ademand of 48 gallonsper minute. Two
hose bibbs x 5 gpm demand = 10 gpm. Total gpm rating =
48.0 gpm + 10 gpm = 58.0 gpm demand.

Step 2

Line A: Enter the minimum pressure available at the main
source of supply in Column 2. Thisis 55 psi (379.2 kPa).
The local water authorities generally keep records of pres-
sures at different times of day and year. The available pres-
sure can a so be checked from nearby buildings or from fire
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 flushometer valve. The most
remote fixture outlet is necessary to compute the pressure
loss caused by pipe and fittings, and represents the most
downstream fixture along the circuit of piping requiring the
available pressure to operate properly asindicated by Table
604.3.

LineC: Determinethe pressurelossfor themeter sizegiven
or assumed. Thetotal water flow from the main through the
serviceasdetermined in Step 1 will serveto aidin the meter
selected. Thereare three common types of water meters; the
pressure losses are determined by the American Water
Works Association Standards for displacement type, com-
pound type and turbinetype. The maximum pressure | 0ss of
such devices takes into consideration the meter size, safe
operating capacity (gpm) and maximum rates for continu-
ous operations (gpm). Typically, equipment imparts greater
pressure losses than piping.

LineD: Select from Table E103.3(4) and enter the pressure
loss for the tap size given or assumed. The loss of pressure
through taps and tees in pounds per square inch (psi) are
based on thetotal gallon-per-minuteflow rateand size of the

tap.

Line E: Determine the difference in elevation between the
main and source of supply and the highest fixtureonthe sys-
tem. Multiply thisfigure, expressed in feet, by 0.43 psi (2.9
kPa). Enter the resulting psi losson Line E. The difference
in el evation between thewater supply sourceand the highest
water supply outlet has a significant impact on the sizing of
thewater supply system. Thedifferencein elevation usualy
resultsin alossin the available pressure because the water
supply outlet is generally located above the water supply
source. Thelossiscaused by the pressurerequired tolift the
water to the outlet. The pressure lossis subtracted from the
pressure at thewater source. Wherethehighest water supply
outlet is located below the water source, there will be an
increasein pressure which isadded to the available pressure
of the water source.

Lines F, G and H: The pressure losses through filters,
backflow prevention devices or other specia fixtures must
be obtained from the manufacturer or estimated and entered
on these lines. Equipment such as backflow prevention
devices, check valves, water softeners, instantaneous 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.
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Step 3

Linel: Thesum of the pressurerequirementsand lossesthat
affect the overall system (Lines B through H) is entered on
thisline. Summarizing the steps, all of the system lossesare
subtracted from the minimum water pressure. The remain-
der is the pressure available for friction, defined as the
energy availableto push the water through the pipesto each
fixture. This force can be used as an average pressure 10ss,
aslong asthe pressure availablefor friction isnot exceeded.
Saving a certain amount for available water supply pres-
sures as an area incurs growth, or because of aging of the
pipe or equipment added to the system is recommended.

Step 4

LineJ: Subtract Linel fromLineA. Thisgivesthe pressure
that remains available from overcoming friction losses in
the system. Thisfigureisaguideto the pipesizethat ischo-
senfor each section, incorporating thetotal frictionlossesto
themost remote outlet (measured lengthiscalled devel oped
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 of Lines B
through H and added to Line J.

The maximum friction head loss that can be tolerated in
the system during peak demand is the difference between
the static pressure at the highest and most remote outlet at
no-flow conditions and the minimum flow pressure
required at that outlet. If the losses are within the required
limits, then every run of pipewill also bewithintherequired
friction head loss. Static pressure loss is the most remote
outletinfeet x 0.433 =lossin psi caused by elevation differ-
ences.

Step 5

Column 4: Enter thelength of each sectionfromthemainto
the most remote outlet (at Point E). Divide the water supply
system into sections breaking at major changesin elevation
or where branches lead to fixture groups.

Step 6

Column 5: When selecting atrial pipesize, thelength from
the water service or meter to the most remote fixture outlet
must be measured to determine the devel oped length. How-
ever, in systems having a flush valve or temperature con-
trolled shower at the top most floors the developed length

main source of supply. Trial pipe size may be arrived at by
the following formula:

Line J: (Pressure available to overcome pipe friction) x
100/equivalent length of run total devel oped length to most
remotefixturex percentagefactor of 1.5 (note: apercentage
factor isused only asan estimatefor friction lossesimposed
for fittingsfor initial trial pipe size) = 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 determine
the equivalent length of run to the most remote outlet, the
developed length is determined and added to the friction
losses for fittings and valves. The devel oped lengths of the
designated pipe sections are as follows:

A-B 541t
B-C 8ft

C-D 13ft
D-E 150ft

Total developed length =225 ft

The equivalent length of the friction loss in fittings and
valves must be added to the devel oped length (most remote
outlet). Where the size of fittings and valves is not known,
the added friction loss should be approximated. A general
rulethat has been used isto add 50 percent of the devel oped
length to allow for fittings and valves. For example, the
equivalent length of run equals the devel oped length of run
(225ft x 1.5=338ft). Thetotal equivalent length of runfor
determining atrial pipe sizeis 338 feet.

Example: 9.36 (pressure available to overcome pipe
friction) x100/ 338 (equivalent length of run=225x 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 fittings 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 correspond-
ing to friction head lossesfor fittings and valves. Where the
size of fittings and valves is not known, the added friction
head losses must be approximated. An estimate for this
exampleisfound in Table E.1.

would be from the water meter to the most remote flush Step 8
valveonthesystem. A ruleof thumb isthat sizewill become Column 7: Add thefiguresfrom Column 4 and Column 6, and
progressively smaller asthe system extendsfarther from the enter in Column 7. Express the sum in hundreds of feet.
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Column 8: Select from Figure E103.3(3) the friction loss
per 100 feet (30 480 mm) of pipe for the gallon-per-minute
flow inasection (Column 3) and trial pipesize (Column 5).
Maximum friction head loss per 100 feet is determined on
thebasisof total pressure availablefor friction head lossand
the longest equivalent length of run. The selection is based
on the gall on-per-minute demand, the uniform friction head
loss, and the maximum design vel ocity. Wherethe sizeindi-
cated by hydraulic tableindicatesavelocity in excess of the
selected vel ocity, asizemust be sel ected which producesthe
required velocity.

Step 10

Column 9: Multiply thefiguresin Columns 7 and 8 for each
section and enter in Column 9.

Total friction lossis determined by multiplying the fric-
tion loss per 100 feet (30 480 mm) for each pipe section in
the total developed length by the pressure loss in fittings
expressed as equivalent length in feet. Note: Section C-F
should be considered in the total pipefriction lossesonly if
greater loss occurs in Section C-F than in pipe section D-E.
Section C-F isnot considered in the total developed length.
Total friction loss in equivalent length is determined in
Table E.2.

Step 11

LineK: Enter the sum of thevaluesin Column 9. Thevalue
isthetotal friction lossin equivalent length for each desig-
nated pipe section.

TABLE E.1
PRESSURE LOSS PRESSURE LOSS
EXPRESSED AS EXPRESSED AS
COLD WATER EQUIVALENT LENGTH | HOT WATER PIPE EQUIVALENT OF TUBE
PIPE SECTION FITTINGS/VALVES OF TUBE (feet) SECTION FITTINGS/VALVES (feet)
3-2Y,” Gate valves 3 A-B 3-2Y,” Gate valves 3
AB 1-2Y,” Side branch tee 12 1-2Y,” Side branch tee 12
1-2Y,” Straight run tee 05 B-C 1-2” Straight run tee 7
B-c 1-2” 90-degree ll 05
C-F 1-2Y,” Side branch tee 12 CF 1-1%,” Side branch tee 7
C-D 1-2Y,” 90-degree ell 7 C-D 1-Y,” 90-degree el 4
D-E 1-2Y,” Side branch tee 12 D-E 1-1Y,” Side branch tee 7
Step 9 Step 12

LineL: Subtract Line Jfrom Line K and enter in Column
10.

The result should always be apositive or plusfigure. If it
isnot, repeat the operation using Columns5, 6, 8 and 9 until
a balance or near balance is obtained. If the difference
between Lines J and K is a high positive number, it is an
indication that the pipe sizes are too large and should be
reduced, thus saving materials. In such a case, the opera-
tionsusing Columns5, 6, 8 and 9 should again be repeated.

The total friction losses are determined and subtracted
from the pressure available to overcome pipe friction for
trial pipe size. Thisnumber iscritical asit providesaguide
to whether the pipe size selected istoo large and the process
should be repeated to obtain an economically designed sys-
tem.

Answer: Thefinal figuresentered in Column 5 becomethe
design pipe size for the respective sections. Repeating this
operation asecond time using the same sketch but consider-
ing the demand for hot water, it is possible to size the hot
water distribution piping. Thishasbeen worked up asapart
of the overall problem in the tabular arrangement used for
sizing the service and water distribution piping. Note that
consideration must be given to the pressure losses from the
street main to thewater heater (Section A-B) in determining
the hot water pipe sizes.

TABLE E.2
FRICTION LOSS EQUIVALENT LENGTH (feet)
PIPE SECTIONS Cold Water Hot Water
A-B 069x32=221 069x32=221
B-C 0.085x3.1=0.26 0.16x1.4=0.22
C-D 0.20x1.9=0.38 0.17x32=054
D-E 1.62x1.9=3.08 157x3.2=5.02
Tota pu()fifr:;ctlgn losses 503 799
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TABLE E103.3(1)
RECOMMENDED TABULAR ARRANGEMENT FOR USE IN SOLVING PIPE SIZING PROBLEMS

COLUMN 1 2 3 4 5 6 7 8 9 10
Total Friction | Friction | Excess
Lb Equivalent |equivalent| loss per | lossin |pressure
per Gal. per | Length | Trial length of length | 100 feet | equivalent| over
square min of pipe fittings |col. 4and| of trial |length col.| friction
inch |through |section| size |and valves |col. 6 (100 size pipe| 8 xcol.7 | losses
Line Description (psi) section | (feet) |(inches) (feet) feet) (psi) (psi) (psi)
A |Serviceand | Minimum pressure available at main . . 55.00
B  |coldwater | Highest pressure required at afixture
distribution | (Table604.3)..................... 15.00
c |Piping* Meter loss2’ meter................ 11.00
D Tapin mainloss 2” tap (Table E103A) . 1.61
E Statichead loss21x43psi........... 9.03
F Specid fixture loss backflow
preventer ....................... 9.00
G Specid fixtureloss—Filter........... 0.00
H Specid fixtureloss—Other. .......... 0.00
| Total overall losses and requirements
(Sum of Lines B throughH) . ...... 45.64
J Pressure available to overcome
pipefriction
(LineA minusLinesBtoH) ....... 9.36
FU
AB.......l 288/ 1080 | 54 | 24, | 1500 | 069 | 32 221 —
DESIGNATION BC...ooviiein . 264/ 1045 8 | 24, | 05 085 | 31 | 026 —
Pipe section (from diagram) \opy L 132 770 | 13 | 24, | 700 | 020 | 19 | 038 | —
gioslgi\(ﬁg " Hing CPo 132 770 | 150 | 2%, | 1200 | 162 | 19 308  —
DEb 132 770 | 150 | 2%, 12.00 1.62 19 3.08 —
K Total pipe friction losses (cold) — — — — — — 5.93 —
L Difference (Line Jminus Line K) — — — — — — — 343
Pipe section (from d|agram) AB 288 108.0 54 21/2 12.00 0.69 33 221 —
Diagram BC ... 24/ 380 | 8 2 75 016 | 14 | 022 | —
Hot water CD o 12| 286 | 13 1Y, 4.0 0.17 32 0.54 —
D_is_tributi on CFbP . . 12| 286 | 150 | 1Y, 7.00 157 32 5.02 —
Piping DE® ..., 12| 286 | 150 | 1Y, | 7.00 157 | 32 5.02 —
K |Total pipefriction losses (hot) — — — — — — 7.99 —
L Difference (Line Jminus Line K) — — — — — — — 1.37

For SI:  1inch=25.4 mm, 1 foot = 304.8 mm, 1 psi = 6.895kPa, 1 gpm = 3.785 L/m.
a. To be considered as pressure gain for fixtures below main (to consider separately, omit from “1” and add to “J").
b. To consider separately, in K use C-F only if greater loss than abave.
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TABLE E103.3(2)
LOAD VALUES ASSIGNED TO FIXTURES?
LOAD VALUES, IN WATER SUPPLY FIXTURE UNITS (wsfu)
TYPE OF SUPPLY
FIXTURE OCCUPANCY CONTROL Cold Hot Total

Bathroom group Private Flush tank 2.7 15 36

Bathroom group Private Flush valve 6.0 3.0 8.0

Bathtub Private Faucet 1.0 1.0 14

Bathtub Public Faucet 30 3.0 4.0

Bidet Private Faucet 15 15 20

Combination fixture Private Faucet 2.25 2.25 3.0

Dishwashing machine  |Private Automatic — 14 14

Drinking fountain Offices, etc. 31" valve 0.25 — 0.25

Kitchen sink Private Faucet 10 1.0 14

Kitchen sink Hotel, restaurant Faucet 3.0 3.0 4.0

Laundry trays (1 to 3) Private Faucet 1.0 1.0 14

Lavatory Private Faucet 0.5 05 0.7
Lavatory Public Faucet 15 15 20

Service sink Offices, etc. Faucet 225 2.25 3.0

Shower head Public Mixing valve 3.0 30 4.0

Shower head Private Mixing valve 10 1.0 14

Urinal Public 1” flush valve 10.0 — 10.0

Urinal Public 31, flush valve 5.0 — 5.0

Urinal Public Flush tank 3.0 — 3.0

Washing machine (8 1b) |Private Automatic 1.0 1.0 14

Washing machine (8 1b) |Public Automatic 2.25 2.25 3.0

Washing machine (15 Ib) |Public Automatic 3.0 30 4.0

Water closet Private Flush valve 6.0 — 6.0

Water closet Private Flush tank 22 — 22

Water closet Public Flush valve 10.0 — 10.0

Water closet Public Flush tank 5.0 — 5.0

Water closet Public or private Flushometer tank 2.0 — 2.0

For SI:  1inch=25.4 mm, 1 pound = 0.454 kg.

a. For fixturesnot listed , loads should be assumed by comparing thefixtureto onelisted using water in similar quantitiesand at similar rates. Theassigned loadsfor
fixtures with both hot and cold water supplies are given for separate hot and cold water loads and for total load. The separate hot and cold water loads being
three-fourths of the total load for the fixture in each case.
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TABLE FOR ESTIMATING DEMAND

TABLE E103.3(3)

APPENDIX E

SUPPLY SYSTEMS PREDOMINANTLY FOR FLUSH TANKS SUPPLY SYSTEMS PREDOMINANTLY FOR FLUSH VALVES
Load Demand Load Demand
(Water supply fixture units) | (Gallons per minute) |(Cubic feet per minute) | (Water supply fixture units) | (Gallons per minute) |(Cubic feet per minute)
1 3.0 0.04104 — — —
2 5.0 0.0684 — — —
3 6.5 0.86892 — — —
4 8.0 1.06944 — — —
5 9.4 1.256592 5 15.0 2.0052
6 10.7 1.430376 6 17.4 2.326032
7 11.8 1.577424 7 19.8 2.646364
8 12.8 1.711104 8 22.2 2.967696
9 13.7 1.831416 9 24.6 3.288528
10 14.6 1.951728 10 27.0 3.60936
11 15.4 2.058672 11 27.8 3.716304
12 16.0 2.13888 12 28.6 3.823248
13 16.5 2.20572 13 29.4 3.930192
14 17.0 2.27256 14 30.2 4.037136
15 17.5 2.3394 15 31.0 4.14408
16 18.0 2.90624 16 31.8 4.241024
17 18.4 2.459712 17 32.6 4.357968
18 18.8 2.513184 18 334 4.464912
19 19.2 2.566656 19 34.2 4.571856
20 19.6 2.620128 20 35.0 4.6788
25 21.5 2.87412 25 38.0 5.07984
30 233 3.114744 30 42.0 5.61356
35 24.9 3.328632 35 44.0 5.88192
40 26.3 3.515784 40 46.0 6.14928
45 21.7 3.702936 45 48.0 6.41664
50 29.1 3.890088 50 50.0 6.684
60 32.0 4.27776 60 54.0 7.21872
70 35.0 4.6788 70 58.0 7.75344
80 38.0 5.07984 80 61.2 8.181216
90 41.0 5.48088 90 64.3 8.595624
100 435 5.81508 100 67.5 9.0234
120 48.0 6.41664 120 73.0 9.75864
140 52.5 7.0182 140 77.0 10.29336
160 57.0 7.61976 160 81.0 10.82808
180 61.0 8.15448 180 855 11.42964
200 65.0 8.6892 200 90.0 12.0312
225 70.0 9.3576 225 95.5 12.76644
250 75.0 10.026 250 101.0 13.50168
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TABLE E103.3(3)—continued
TABLE FOR ESTIMATING DEMAND
SUPPLY SYSTEMS PREDOMINANTLY FOR FLUSH TANKS SUPPLY SYSTEMS PREDOMINANTLY FOR FLUSH VALVES
Load Demand Load Demand
(Water supply fixture units) | (Gallons per minute) |(Cubic feet per minute) | (Water supply fixture units) | (Gallons per minute) |(Cubic feet per minute)
275 80.0 10.6944 275 104.5 13.96956
300 85.0 11.3628 300 108.0 14.43744
400 105.0 14.0364 400 127.0 16.97736
500 124.0 16.57632 500 143.0 19.11624
750 170.0 22.7256 750 177.0 23.66136
1,000 208.0 27.80544 1,000 208.0 27.80544
1,250 239.0 31.94952 1,250 239.0 31.94952
1,500 269.0 35.95992 1,500 269.0 35.95992
1,750 297.0 39.70296 1,750 297.0 39.70296
2,000 325.0 43.446 2,000 325.0 43.446
2,500 380.0 50.7984 2,500 380.0 50.7984
3,000 433.0 57.88344 3,000 433.0 57.88344
4,000 535.0 70.182 4,000 525.0 70.182
5,000 593.0 79.27224 5,000 593.0 79.27224
TABLE E103.3(4)
LOSS OF PRESSURE THROUGH TAPS AND TEES IN POUNDS PER SQUARE INCH (psi)
SIZE OF TAP OR TEE (inches)
GALLONS PER MINUTE A 3, 1 1, 1, 2 3
10 1.35 0.64 0.18 0.08 — — —
20 5.38 2.54 0.77 0.31 0.14 — —
30 12.10 572 1.62 0.69 0.33 0.10 —
40 — 10.20 3.07 1.23 0.58 0.18 —
50 — 15.90 4.49 1.92 0.91 0.28 —
60 — — 6.46 2.76 131 0.40 —
70 — — 8.79 3.76 1.78 0.55 0.10
80 — — 11.50 4.90 2.32 0.72 0.13
90 — — 14.50 6.21 2.94 0.91 0.16
100 — — 17.94 7.67 3.63 1.12 0.21
120 — — 25.80 11.00 523 1.61 0.30
140 — — 35.20 15.00 7.12 2.20 0.41
150 — — — 17.20 8.16 2.52 0.47
160 — — — 19.60 9.30 2.92 0.54
180 — — — 24.80 11.80 3.62 0.68
200 — — — 30.70 14.50 4.48 0.84
225 — — — 38.80 18.40 5.60 1.06
250 — — — 47.90 22.70 7.00 1.31
275 — — — — 27.40 7.70 1.59
300 — — — — 32.60 10.10 1.88
For SI:  1inch=25.4 mm, 1 pound per square inch = 6.895kpa, 1 gallon per minute = 3.785 L/m.
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TABLE E103.3(5)
ALLOWANCE IN EQUIVALENT LENGTHS OF PIPE FOR FRICTION LOSS IN VALVES AND THREADED FITTINGS (feet)

PIPE SIZE (inches)
FITTING OR VALVE A %, 1 1, 1, 2 2', 3

45-degree elbow 12 15 18 2.4 30 4.0 5.0 6.0
90-degree elbow 20 25 30 4.0 5.0 7.0 8.0 10.0
Tee, run 0.6 0.8 0.9 12 15 2.0 25 30
Tee, branch 3.0 4.0 5.0 6.0 7.0 10.0 12.0 15.0
Gate valve 0.4 05 0.6 0.8 1.0 13 16 20
Balancing valve 0.8 11 15 19 22 3.0 3.7 45
Plug-type cock 0.8 11 15 1.9 2.2 30 3.7 45
Check valve, swing 5.6 8.4 11.2 14.0 16.8 224 28.0 336
Globe valve 15.0 20.0 25.0 35.0 450 55.0 65.0 80.0
Anglevave 8.0 12.0 15.0 18.0 22.0 28.0 34.0 40.0

For SI: 1inch =25.4 mm, 1 foot = 304.8 mm, 1 degree = 0.0175 rad.

TABLE E103.3(6)
PRESSURE LOSS IN FITTINGS AND VALVES EXPRESSED AS EQUIVALENT LENGTH OF TUBE? (feet)

FITTINGS VALVES
S_I’_“:NNSRQ'B gFZE Standard Ell 90-Degree Tee
(inches) 90 Degree 45 Degree Side Branch | Straight Run Coupling Ball Gate Butterfly Check
3q 05 — 15 — — — — — 15
Y, 1 05 2 — — — — — 2
g 15 05 2 — — — — — 25
3, 2 05 3 — — — — — 3
1 25 1 4.5 — — 0.5 — — 45
1Y, 3 1 55 0.5 0.5 0.5 — — 55
1Y, 4 15 7 05 0.5 0.5 — — 6.5
2 55 2 9 0.5 0.5 0.5 0.5 75 9
2Y, 7 25 12 0.5 0.5 — 1 10 115
3 9 35 15 1 1 — 15 155 145
3Y, 9 35 14 1 1 — 2 — 125
4 125 5 21 1 1 — 2 16 185
5 16 6 27 15 15 — 3 115 235
6 19 7 34 2 2 — 35 135 26.5
8 29 11 50 3 3 — 5 12.5 39

For SI: 1inch =25.4 mm, 1 foot = 304.8 mm, 1 degree = 0.0175 rad.

a. Allowances are for streamlined soldered fittings and recessed threaded fittings. For threaded fittings, double the allowances shown in the table. The equivalent
lengths presented above are based on a C factor of 150 in the Hazen-Williams friction loss formula. The lengths shown are rounded to the nearest half-foot.
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Note: Fluid velocities in excess of 5 to 8 feet/second are not usually recommended.

FIGURE E103.3(2)
FRICTION LOSS IN SMOOTH PIPE? (TYPE K, ASTM B 88 COPPER TUBING)

For SI:  1inch=25.4 mm, 1foot = 304.8 mm, 1gpm = 3.785 L/m, 1 psi = 6.895kPa,
1 foot per second = 0.305 m/s.
a. This chart appliesto smooth new copper tubing with recessed (streamline) soldered joints and to the actual sizes of typesindicated on the diagram.
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Note: Fluid velocities in excess of 5to 8 feet/second are not usually recommended.

FIGURE E103.3(3)

FRICTION LOSS IN SMOOTH PIPE? (TYPE L, ASTM B 88 COPPER TUBING)

For SI:  1inch=25.4 mm, 1 foot = 304.8 mm, 1gpm =3.785 L/m, 1 psi = 6.895kPa,

1 foot per second = 0.305 m/s.

a This chart applies to smooth new copper tubing with recessed (streamline) soldered joints and to the actual sizes of types indicated on the diagram.
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PRESSURE DROP PER 100 FEET OF TUBE, POUNDS PER SQUARE INCH

Note: Fluid velocities in excess of 5to 8 feet/second are not usually recommended.

FIGURE E103.3(4)
FRICTION LOSS IN SMOOTH PIPE?® (TYPE M, ASTM B 88 COPPER TUBING)

For SI:  1inch=25.4 mm, 1foot = 304.8 mm, 1gpm = 3.785 L/m, 1 psi = 6.895kPa,
1 foot per second = 0.305 m/s.
a This chart appliesto smooth new copper tubing with recessed (streamline) soldered joints and to the actual sizes of types indicated on the diagram.

120 ARKANSAS PLUMBING CODE




1000

800
700
600

500
400

300

200

FLOW IN GALLONS PER MINUTE
=]
=]

W B OOmNOOO

[

FRICTION LOSS POUNDS PER SQUARE INCHHEAD PER 100 FEET LENGTH

o M T noerane
=] o O 0Ooooor—

FAIRLY SMOOTH

W s OONODO =

n

02
03|
04— —

FRICTION LOSS POUNDS PER SQUARE INCH HEAD PER 100 FEET LENGTH

FIGURE E103.3(5)
FRICTION LOSS IN FAIRLY SMOOTH PIPE?

For SI:  1inch=25.4 mm, 1foot = 304.8 mm, 1gpm = 3.785 L/m, 1 psi = 6.895kPa,
1 foot per second = 0.305 m/s.
a This chart appliesto smooth new steel (fairly smooth) pipe and to actual diameters of standard-weight pipe.
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FRICTION LOSS POUNDS PER SQUARE INCH HEAD PER 100 FEET LENGTH
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FIGURE E103.3(6)
FRICTION LOSS IN FAIRLY ROUGH PIPE?
For SI:  1inch=25.4 mm, 1 foot = 304.8 mm, 1gpm = 3.785 L/m, 1 psi = 6.895kPa,

1 foot per second = 0.305 m/s.

a Thischart appliesto fairly rough pipe and to actual diameterswhich in general will be less than the actual diameters of the new pipe of the same kind.
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FIGURE E103.3(7)

FRICTION LOSS IN FAIRLY ROUGH PIPE*®

For SI:  1inch=25.4mm, 1 foot = 304.8 mm, 1gpm = 3.785 L/m, 1 psi = 6.895kPa,
1 foot per second = 0.305 my/s.

a Thischart appliesto very rough pipe and existing pipe and to their actual diameters.
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SECTION E201
SELECTION OF PIPE SIZE

E 201.1 Size of water-service mains, branch mainsand ris-
ers. Theminimum sizewater servicepipeshall be3/,inch (19.1
mm). The size of water service mains, branch mainsand risers
shall be determined according to water supply demand [gpm
(L/m)], available water pressure [psi (kPa)] and friction loss
dueto the water meter and devel oped length of pipe [feet ()],
including equivalent length of fittings. The size of each water
distribution system shall be determined according to the proce-
dure outlined in this section or by other design methods con-
forming to acceptable engineering practice 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.u.), as
shownin TableE103.3(2). For fixturesnot listed, choose
aw.s.f.u. valueof afixturewith similar flow characteris-
tics.

2. Obtain the minimum daily static service pressure [psi
(kPa)] available (as determined by the local water
authority) at the water meter or other source of supply at
the installation location. Adjust this minimum daily
static pressure [psi (kPa)] for the following conditions:

2.1. Determine the difference in elevation between
the source of supply and the highest water supply
outlet. Where the highest water supply outlet is
located abovethe source of supply, deduct 0.5 psi
(3.4 kPa) for each foot (0.3 m) of difference in
elevation. Where the highest water supply outlet
islocated below the source of supply, add 0.5 psi
(3.4 kPa) for each foot (0.3 m) of difference in
elevation.

2.2. Where a water pressure reducing valve is
installed in the water distribution system, the
minimum daily static water pressure availableis
80 percent of the minimum daily static water
pressure at the source of supply or the set pres-
sure downstream of the pressure reducing valve,
whichever is smaller.

2.3. Deduct all pressure losses due to specia equip-
ment such as a backflow preventer, water filter
and water softener. Pressure loss data for each
piece of equipment shall be obtained through the
manufacturer of such devices.

124

2.4. Deduct the pressure in excess of 8 psi (55 kPa)
due to installation of the special plumbing fix-
ture, such as temperature controlled shower and
flushometer tank water closet.

Using the resulting minimum available pres-
sure, find the corresponding 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
themost remotefixture, including either hot (through the
water heater) or cold water branches multiplied by a
factor of 1.2 to compensate for pressure loss through fit-
tings.

Select the appropriate column in Table E201.1 equal
to or greater than the calculated maximum developed
length.

. To determine the size of water service pipe, meter and

main distribution pipeto the building using the appropri-
ate table, follow down the selected “maximum devel-
oped length” column to afixture unit equal to, or greater
than thetotal installation demand cal culated by using the
“combined” water supply fixture unit column of Table
E201.1. Read the water service pipe and meter sizesin
thefirst left-hand column and the main distribution pipe
to the building in the second left-hand column on the
same row.

. To determine the size of each water distribution pipe,

start at the most remote outlet on each branch (either hot
or cold branch) and, working back toward the main dis-
tribution pipe to the building, add up the water supply
fixture unit demand passing through each segment of the
distribution system using the related hot or cold column
of Table E201.1. Knowing demand, the size of each seg-
ment shall be read from the second left-hand column of
the same table and maximum devel oped length column
selected in Steps 1 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 distribu-
tion pipe to the building established in Step 4.
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TABLE E201.1
MINIMUM SIZE OF WATER METERS, MAINS AND DISTRIBUTION PIPING
BASED ON WATER SUPPLY FIXTURE UNIT VALUES (w.s.f.u.)
METER AND SERVICE PIPE DISTRIBUTION PIPE
(inches) (inches) MAXIMUM DEVELOPMENT LENGTH (feet)
Pressure Range 30 to 39 psi 40 60 80 100 150 200 250 300 400 500
3, Y2 25 2 15 15 1 1 0.5 0.5 0 0
3, 3, 9.5 7.5 6 55 4 35 3 25 2 15
3, 1 32 25 20 16.5 11 9 7.8 6.5 55 4.5
1 1 32 32 27 21 135 10 8 7 55 5
3, 1Y, 32 32 32 32 30 24 20 17 13 10.5
1 1Y, 80 80 70 61 45 34 27 22 16 12
1Y, 1Y, 80 80 80 75 54 40 31 25 175 13
1 1Y, 87 87 87 87 84 73 64 56 45 36
1Y, 1Y, 151 151 151 151 117 92 79 69 54 43
2 1Y, 151 151 151 151 128 99 83 72 56 45
1 2 87 87 87 87 87 87 87 87 87 86
1Y, 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 PIPE DISTRIBUTION PIPE
(inches) (inches) MAXIMUM DEVELOPMENT LENGTH (feet)
Pressure Range 40 to 49 psi 40 60 80 100 150 200 250 300 400 500
3, 1,2 3 2.5 2 15 15 1 1 0.5 0.5 0.5
3, 3, 9.5 9.5 85 7 55 45 35 3 2.5
3, 1 32 32 32 26 18 13.5 10.5 7.5 6
1 1 32 32 32 32 21 15 11.5 9.5 75 6.5
3, 1Y, 32 32 32 32 32 32 32 27 21 16.5
1 1Y, 80 80 80 80 65 52 42 35 26 20
1Y, 1Y, 80 80 80 80 75 59 48 39 28 21
1 1Y, 87 87 87 87 87 87 87 78 65 55
1Y, 1Y, 151 151 151 151 151 130 109 93 75 63
2 1Y, 151 151 151 151 151 139 115 98 77 64
1 2 87 87 87 87 87 87 87 87 87 87
1Y, 2 275 275 275 275 275 275 264 238 198 169
2 2 365 365 365 365 365 349 304 270 220 185
2 2Y, 533 533 533 533 533 533 533 528 456 403
(continued)
ARKANSAS PLUMBING CODE 125



L
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 PIPE | DISTRIBUTION PIPE
(inches) (inches) MAXIMUM DEVELOPMENT LENGTH (feet)
Pressure Range 50 to 60 psi 40 60 80 100 150 200 250 300 400 500
%, 4,2 3 3 2.5 2 15 1 1 1 0.5 0.5
3, 3, 9.5 9.5 9.5 8.5 6.5 5 45 4 3 25
3, 1 32 32 32 32 25 18.5 14.5 12 9.5
1 1 32 32 32 32 30 22 16.5 13 10
3, 1Y, 32 32 32 32 32 32 32 32 29 24
1 1Y, 80 80 80 80 80 68 57 48 35 28
1Y, 1Y, 80 80 80 80 80 75 63 53 39 29
1 1Y, 87 87 87 87 87 87 87 87 82 70
1Y, 1Y, 151 151 151 151 151 151 139 120 94 79
2 1Y, 151 151 151 151 151 151 146 126 97 81
1 2 87 87 87 87 87 87 87 87 87 87
1Y, 2 275 275 275 275 275 275 275 275 247 213
2 2 365 365 365 365 365 365 365 329 272 232
2 2Y, 533 533 533 533 533 533 533 533 353 486
METER AND SERVICE PIPE DISTRIBUTION PIPE
(inches) (inches) MAXIMUM DEVELOPMENT LENGTH (feet)
Pressure Range Over 60 40 60 80 100 150 200 250 300 400 500
3, 12 3 3 3 25 2 15 15 1 1 0.5
3, 3, 9.5 9.5 9.5 9.5 7.5 6 5 4.5 35 3
3, 1 32 32 32 32 32 24 195 155 115 9.5
1 1 32 32 32 32 32 28 28 17 12 9.5
3, 1Y, 32 32 32 32 32 32 32 32 32 30
1 1Y, 80 80 80 80 80 80 69 60 46 36
1Y, 1Y, 80 80 80 80 80 80 76 65 50 38
1 1Y, 87 87 87 87 87 87 87 87 87 84
1Y, 1Y, 151 151 151 151 151 151 151 144 114 94
2 1Y, 151 151 151 151 151 151 151 151 118 97
1 2 87 87 87 87 87 87 87 87 87 87
1Y, 2 275 275 275 275 275 275 275 275 275 252
2 2 365 368 368 368 368 368 368 368 318 273
2 2Y, 533 533 533 533 533 533 533 533 533 533
For SI: 1inch=25.4, 1foot = 304.8 mm.
a Minimum size for building supply is3/4-inch pipe.
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APPENDIX G
VACUUM DRAINAGE SYSTEM

SECTION G101
VACUUM DRAINAGE SYSTEM

(G101.1 Scope. This appendix provides genera guidelines for
the requirements for vacuum drainage systems.

G101.2 General requirements.

(G101.2.1 System design. Vacuum drainage systems shall
be designed in accordance with manufacturer’s recommen-
dations. The system layout, including piping layout, tank
assemblies, vacuum pump assembly and other compo-
nents/designs necessary for proper function of the system
shall be per manufacturer’srecommendations. Plans, speci-
fications and other datafor such systems shall be submitted
to thelocal administrative authority for review and approval
prior to installation.

G101.2.2 Fixtures. Gravity-type fixtures used in vacuum
drainage systemsshall comply with Chapter 4 of thiscode.

(G101.2.3 Drainage fixture units. Fixture unitsfor gravity
drainage systemswhich discharge into or receive discharge
from vacuum drainage systems shall be based on valuesin
Chapter 7 of this code.

G101.2.4 Water supply fixtureunits. Water supply fixture
units shall be based on valuesin Chapter 6 of thiscodewith
the addition that the fixture unit of a vacuum-type water
closet shal be“1”

(G101.2.5 Trapsand cleanouts. Gravity-type fixtures shall
be provided with traps and cleanouts in accordance with
Chapters 7 and 10 of this code.

G101.2.6 Materials. Vacuum drainage pipe, fitting and
valve materials shall be as recommended by the vacuum
drainage system manufacturer and as permitted by this
code.

G101.3 Testing and demonstr ations. After completion of the
entire system installation, the system shall be subjected to a
vacuum test of 19 inches (483 mm) of mercury and shall be
operated to function asrequired by the administrative authority
and the manufacturer. Recorded proof of al tests shall be sub-
mitted to the administrative authority.

G101.4 Written instructions. Written instructions for the
operations, maintenance, safety and emergency procedures
shall be provided by the building owner as verified by the

administrative authority.
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APPENDIX H

RULES AND REGULATIONS PERTAINING TO PLUMBING AND/OR
NATURAL GAS INSPECTOR CERTIFICATION

SECTION |
AUTHORITY

The following regulation is duly adopted and promulgated by
the Arkansas State Board of Health pursuant to the Authority
expressly conferred by thelaws of the State of Arkansasin Act
200 of 1951 as amended and Act 96 of 1913 as amended. The
Department may exercise such powersasarereasonably neces-
sary to carry out the provisionsof Act 200 of 1951 asamended.
It may, among other things, issued restricted licenseslimited to
gas fitter, residential and governmental maintenance, service
line installation, solar mechanic and hospital maintenance li-
censes providing that the licenses has demonstrated compe-
tency for the particul ar phase of plumbing for which the person
is licensed and providing that the Board has adopted regula-
tions defining restrictions in the type of work allowed, geo-
graphical area served, and term of that type of restricted
license.

SECTION I
PURPOSE

Toinsurethat the construction, installation and maintenance of
plumbing and/or natural gas has in connection with all build-
ingsinthisStateto besafe, sanitary and such asto safeguard the
public health.

SECTION Il
DEFINITIONS

(a) The StateBoard meansthe Arkansas State Board of Health.

(b) The Department meansthe Plumbing and Natural Gas Sec-
tion of the Arkansas.

(c) Plumbing I nspector meansaperson qualified for testing and
inspecting all aspects of sanitary plumbing and gasinstallation
as defined under Act 200 of 1951 as amended and have a
plumbing inspectors application on file with the Arkansas
Plumbing and Natural Gas Section.

(d) Gas Inspector means a person qualified for testing and in-
spection all aspectsof gasinstallation asdefined under Act 200
of 1951 as amended and have a plumbing inspectors applica
tion on file with the Arkansas Plumbing and Natural Gas Sec-
tion.

(e) State Committee of Plumbing Examiners means people
designated by the Board of Health to determine the eligibility
of applicantsfor varioustypes of plumbing and gaslicensesin
accordance with Act 200 of 1951, as amended.

SECTION IV
ELIGIBILITY FOR CERTIFICATION

(a) Any duly appointed plumbing inspector, assistant plumbing
inspector, gas inspector, when such appointment is made by

ARKANSAS PLUMBING CODE

state, county, city, town, water district, water association, sewer
district, sewer association, or any water, or gas utility, shall be
eligible for certification by the Department.

SECTION V
QUALIFICATIONS

(a) In order to be examined for a Certified Plumbing and/or
Natural Gas Inspector, an applicant must:

(1) Be ableto read and write.

(2)Be currently employed asaPlumbing Inspector by acity,
town, county, or other municipality within the State of Ar-
kansas that has adopted or is adopting the State Plumbing
Code by regulation or ordinance.

SECTION VI
EXAMINATIONS

(a) Examinationswill begiven on an asneeded basisby the De-
partment at various times and places. The examination will
cover the Arkansas State Plumbing and Natural Gas Code, as
amended. A score of 70% or greater is considered a passing
score.

SECTION VI
TERMS OF CERTIFICATION AND RENEWALS

(a) All certificates (licenses) for plumbing inspectors shall be
renewed each year. Applicationsfor renewal shall be accompa-
nied by the proper fee and proof of eight (8) hours of refresher
training issued by the Department.

(b) Training obtained other than from the Arkansas Inspector’s
Training School may be accepted toward original licensing for
renewal with approval of the Department.

SECTION Vil
REVOCATION OF LICENSE

(8) The State Committee of Plumbing Examiners may on its
own motion make investigations and conduct hearing and may
on its own motion or upon a complaint in writing and duly
signed and verified by the complainant, suspend, revoke or
assess acivil penalty in the amount of $1,000.00 per violation
and each day may be deemed a separate violation for purposes
of penalty assessments. Any plumbing and/or natural gasin-
spector’s certificate for failing to provide inspections at least
equal to the minimum requirements of the Department, any
rule or order prescribed by the Board or has demonstrated in-
competence to act as an inspector. The licensee shall be duly
notified withinthirty (30) daysof theviolation and full hearing
under the Administrative Procedures Regulation of the Arkan-
sas Department of Health.
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(b) The Department may suspend any plumbing and/or natural
gas inspector certification for non-payment of the prescribed
fees, or if the inspector fails to obtain annual training as pre-
scribed by these regulations.

SECTION IX
HEARINGS

Inthecaseof eachfinal order issued by the Department, any af-
fected party may within thirty (30) days of such order submit a
written request for ahearing tothe Director of the Department.

NOTICE: All hearings will be scheduled within areasonable
time and held after reasonabl e notice has been provided to all
known affected parties.

SECTION X
SEVERABILITY

If any provision of these Regulations, or the application thereof
to any person is held invalid, such invalidity shall not affect
other provisions or applications of these Regulations which
can give effect without the invalid provisions of applications,
and to this end the provisions hereto are declared to be sever-
able.

SECTION XI
REPEAL

All Regulations and parts of Regulations in conflict herewith
are hereby repealed.
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APPENDIX |

RULES AND REGULATIONS PERTAINING TO AIR ADMITTANCE
VALVES (AAV) FOR D.W.V. VENTING SYSTEMS

Appendix | has been repealed in its entirety.
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