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Item # 003 Comment Seq # 001 
UPC 2015 – (101.5, 103.2, 103.2.1, 103.2.2, 103.3 – 103.3.3, 103.4.1, 811.1, 
910.2, 1311.1 – 1311.3, Table 1401.1, 1502.0, 1502.1, E 3.0, E 3.1, E 33.2): 

SUBMITTER: Cyril Unger, CPD, Chairman
American Society of Plumbing Engineers Legislative Committee 

RECOMMENDATION:
Revise text as follows:

101.5 Plans Required. The Authority Having Jurisdiction shall be permitted to require the submission of plans, specifica-
tions, drawings, and such other information in accordance with the Authority Having Jurisdiction, prior to the commencement
of, and at a time during the progress of, work regulated by this code.

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

103.2 Application for Permit. To obtain a permit, the applicant shall first file an application therefore in writing on a form
furnished by the Authority Having Jurisdiction for that purpose. Such application shall: 
(1) Identify and describe the work to be covered by the permit for which application is made.
(2) Describe the land upon which the proposed work is to be done by legal description, street address, or similar description

that will readily identify and definitely locate the proposed building or work.
(3) Indicate the use or occupancy for which the proposed work is intended.
(4) Be accompanied by plans, diagrams, computations, and other data construction documents in accordance with Section

103.2.1.
(5) Be signed by the permittee or the permittee’s authorized agent. The Authority Having Jurisdiction shall be permitted to

require evidence to indicate such authority.
(6) Give such other data and information in accordance with the Authority Having Jurisdiction.
103.2.1 Plans and Specifications Construction Documents. Plans Construction documents, engineering calculations,
diagrams, and other data shall be submitted in one two or more sets with each application for a permit. The Authority Having
Jurisdiction shall be permitted to require plans construction documents, computations, and specifications to shall be prepared
by, and the plumbing designed by, an engineer, an architect, or both who shall be licensed by the state to practice as such. Con-
struction documents shall be drawn to scale with clarity to identify that the intended work to be performed is in accordance with
the code.
Exception: The Authority Having Jurisdiction shall be permitted to waive the submission of plans construction documents,
calculations, or other data where the Authority Having Jurisdiction finds that the nature of the work applied for is such that
reviewing of plans construction documents is not necessary to obtain compliance within the code.
103.2.2 Information on Plans and Specifications. Plans and specifications shall be drawn to scale upon substantial paper
or cloth and shall indicate the location, nature, and extent of the work proposed and show in detail that it is in accordance with
the provisions of this code and relevant laws, ordinances, rules, and regulations.
103.3 Permit Issuance. The application, plans, and specifications construction documents, and other data filed by an appli-
cant for a permit shall be reviewed by the Authority Having Jurisdiction. Such plans shall be permitted to be reviewed by other
departments of this jurisdiction to verify compliance with applicable laws under their jurisdiction. Where the Authority Having
Jurisdiction finds that the work described in an application for permit and the plans, specifications, and other data filed there-
with are in accordance with the requirements of the code and other pertinent laws and ordinances, and that the fees specified in
Section 103.4 have been paid, the Authority Having Jurisdiction shall issue a permit therefore to the applicant.

Where the Authority Having Jurisdiction issues the permit where plans are required, the Authority Having Jurisdiction shall
endorse in writing or stamp the plans and specifications construction documents “APPROVED.” Such approved plans and spec-
ifications construction documents shall not be changed, modified, or altered without authorization from the Authority Having
Jurisdiction, and the work shall be done in accordance with approved plans.
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The Authority Having Jurisdiction shall be permitted to issue a permit for the construction of a part of a plumbing system
before the entire plans and specifications construction documents for the whole system have been submitted or approved, pro-
vided adequate information and detailed statements have been filed in accordance with the pertinent requirements of this code.
The holder of such permit shall be permitted to proceed at the holder’s risk without assurance that the permit for the entire
building, structure, or plumbing system will be granted.
103.3.1 Retention of Plans. One set of approved plans, specifications, construction documents and computations shall be
retained by the Authority Having Jurisdiction until final approval of the work covered therein. One set of approved plans and
specifications construction documents shall be returned to the applicant, and said set shall be kept on the site of the building or
work at times during which the work authorized thereby is in progress.
103.3.2 Validity of Permit. The issuance of a permit or approval of plans and specifications construction documents shall not
be construed to be a permit for, or an approval of, a violation of the provisions of this code or other ordinance of the jurisdic-
tion. 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 plans, specifications, or other data shall not prevent the Authority Having Jurisdiction
from thereafter requiring the correction of errors in said plans, specifications, and other data or from preventing building oper-
ations being carried on thereunder where in violation of this code or of other ordinances of this jurisdiction.
103.3.3 Expiration. A permit issued by the Authority Having Jurisdiction under the provisions of this code shall expire by lim-
itation and become null and void where the work authorized by such permit is not commenced within 180 days from the date
of such permit, or where the work authorized by such permit is suspended or abandoned at a time after the work is commenced
for a period of 180 days. Before such work is recommenced, a new permit shall first be obtained to do so, and the fee therefore
shall be one-half the amount required for a new permit for such work, provided no changes have been made or will be made in
the original plans and specifications construction documents for such work, and provided further that such suspensions or aban-
donment has not exceeded 1 year.

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

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

The plan review fees for plumbing work shall be determined and adopted by this jurisdiction.
The plan review fees specified in this subsection are separate fees from the permit fees specified in this section and are in

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

103.4.

811.1 Pretreatment. Chemical or industrial liquid wastes that are likely to damage or increase maintenance costs on the san-
itary sewer system, detrimentally affect sewage treatment, or contaminate surface or subsurface waters shall be pretreated to ren-
der them innocuous prior to discharge into a drainage system. Detailed plans and specifications construction documents of the
pretreatment facilities shall be required by the Authority Having Jurisdiction.

Piping conveying industrial, chemical, or process wastes from their point of origin to sewer-connected pretreatment facil-
ities shall be of such material and design as to adequately perform its intended function to the satisfaction of the Authority Hav-
ing Jurisdiction. Drainage discharge piping from pretreatment facilities or interceptors shall be in accordance with standard
drainage installation procedures.

Copper tube shall not be used for chemical or industrial wastes as defined in this section.

910.2 Approval. Plans and specifications Construction documents for each combination waste and vent system shall first be
approved by the Authority Having Jurisdiction before a portion of such system is installed.

1311.1 Plans and Specifications Construction Documents. Before a medical gas or medical vacuum system is installed
or altered in a hospital, medical facility, or clinic, duplicate plans and specifications construction documents shall be filed with
the Authority Having Jurisdiction. Approval of the plans shall be obtained prior to issuance of a permit by the Authority Hav-
ing Jurisdiction.



3

1311.2 Requirements. Plans and specifications Construction documents shall show the following, in detail:
(1) Plot plan of the site, drawn to scale, indicating the location of existing or new cylinder storage areas, property lines, drive-

ways, and existing or proposed buildings.
(2) Piping layout of the proposed piping system or alteration, including alarms, valves, origin of gases, and user outlets/inlets.

The demand and loading of a piping, existing or future, shall also be indicated.
(3) Complete specification of materials.
1311.3 Extent of Work. Plans and specifications Construction documents submitted to the Authority Having Jurisdiction
shall clearly indicate the nature and extent of the work proposed and shall show in detail that such work will conform to the pro-
visions of this code.

TABLE 1401.1
REFERENCED STANDARDS

(portions of table not shown remain unchanged)

Notes: 

1 – 6 (remaining text unchanged)
7 See Section 314.0 for trenching, excavation, and backfilling requirements where installing building drains and sewers. Engineers shall be permitted to con-

sult ASTM D2321, for thermoplastic pipe, where preparing plans and specifications construction documents for sewer mains or specific projects.

1502.0 Plans and Specifications Construction Documents.
1502.1 Penetrations. Plans and specifications Construction documents shall indicate with sufficient detail how penetrations
of fire-resistance-rated assemblies shall be firestopped prior to obtaining design approval.

E 3.0 Plans and Specifications Construction Documents.
E 3.1 General Requirements. Before plumbing or sewage disposal facilities are installed or altered in a M/H park, dupli-
cate plans and specifications construction documents shall be filed and proper permits obtained from the department or depart-
ments having jurisdiction. Plans shall show in detail:
(1) Plot plan of the park drawn to scale, indicating elevations, property lines, driveways, existing or proposed buildings, and

the sizes of M/H lots.
(2) Complete specification and piping layout of proposed plumbing systems or alteration.
(3) Complete specification and layout of proposed sewage disposal system or alteration.
(4) The nature and extent of the work proposed, showing clearly that such work will conform to the provisions of this code.

E 33.2 Metallic Gas Piping. Metallic gas piping systems shall be installed in accordance with approved plans and specifi-
cations construction documents, including provisions for cathodic protection. Each cathodic protection system shall be designed
and installed in accordance with the provisions of 49 CFR 192. [NFPA 501A:4.3.7.2.1, 4.3.7.2.2]

SUBSTANTIATION: 
This proposed code change updates the administrative requirements by using the proper terminology which is “con-
struction documents,” not “plans and specifications.” The other change is to require a minimum of two sets of doc-
uments to be submitted. This is necessary so that the inspection department can have a set for permanent records,
while one set is used for field inspections. The requirement is also consistent with the building code which requires
a minimum of two sets of plans. 

The final change relates to the requirement for construction documents to be submitted by a licensed architect
or engineer. There is no exception in any state laws that allow an administrative authority to allow a non-licensed
individual to prepare construction documents. This corrects the requirement by stipulating that a licensed engineer
or architect must prepare construction documents. In addition, construction documents are required to be drawn to
scale. This is also required in state law for licensed architects and engineers.

With the additionally language in Section 103.2.1, Section 103.2.2 becomes redundant. Hence, it is proposed
for deletion. Additionally, Section 103.2.2 is archaic in its requirement for plans to be drawn on paper or cloth. Cloth
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hasn’t been used in the architectural and engineering profession for more than 40 years. Most plans are prepared
on the computer using some form of a computer aided design. Certain building departments are allowing plans to
be submitted electronically. By striking Section 103.2.2, the administrative authority can accept plans and construc-
tion documents either electronically or by hard copy.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
The term “construction documents” is undefined.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT 1: 
SUBMITTER: Julius Ballanco, P.E., CPD, FASPE, JB Engineering and Code Consulting, P.C.

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

205.0 
Construction Documents. Written, graphic, and pictorial documents prepared or assembled for describing the design, loca-
tion, and physical characteristics of the elements of a project necessary for obtaining a permit.

SUBSTANTIATION:
The TC stated that the term “construction documents” was not defined. This modification will add the definition of
construction documents. 

PUBLIC COMMENT 2: 
SUBMITTER: Cyril Unger, CPD, Chairman, American Society of Plumbing Engineers Legislative Committee 

RECOMMENDATION: 
Request to accept the code change proposal as submitted by this public comment.

SUBSTANTIATION:
The Committee’s reason for rejecting this change was that the term “construction documents” is not defined in the
code. The current terms, “plans” and “specifications” are also not defined. The correct term used in the profession
is “construction documents.” The code should be updated to reflect the correct terminology. 
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Item # 017 Comment Seq # 002 
UPC 2015 – (203.0):

SUBMITTER: Arnold Rodio
Chair, UPC Code Review Task Group (see Code Review Task Group Report Item # 2)

RECOMMENDATION:
Revise text as follows:

203.0
Authority Having Jurisdiction. The organization, office, or individual responsible for enforcing the requirements of a code
or standard, or for approving equipment, materials, installations, or procedures. The Authority Having Jurisdiction shall may be
a federal, state, local, or other regional department or an individual such as a plumbing official, mechanical official, labor depart-
ment official, health department official, building official, or others having statutory authority. In the absence of a statutory
authority, the Authority Having Jurisdiction may be some other responsible party. This definition shall may include the Author-
ity Having Jurisdiction’s duly authorized representative.

SUBSTANTIATION: 
In accordance with the Manual of Style, definitions should not be written in mandatory language.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
The concern is that by changing the term “shall” to “may,” the definition could be interpreted that anyone could be
considered the Authority Having Jurisdiction. The committee believes that all of the text, except the first sentence of
the definition, could be relocated to Section 102.1 to satisfy the concerns of the committee, and meet the require-
ments of the IAPMO Manual of Style.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Julius Ballanco, P.E., CPD, FASPE, JB Engineering and Code Consulting, P.C.

RECOMMENDATION: 
Request to replace the code change proposal by this public comment.

203.0
Authority Having Jurisdiction. The organization, office, or individual responsible for enforcing the requirements of a code
or standard, or for approving equipment, materials, installations, or procedures. The Authority Having Jurisdiction shall be a
includes federal, state, local, or other regional department or an individual such as a plumbing official, mechanical official,
labor department official, health department official, building official, or others having statutory authority. In the absence of a
statutory authority, the Authority Having Jurisdiction may be some other responsible party. This definition shall include the
Authority Having Jurisdiction’s duly authorized representative.

SUBSTANTIATION: 
The original proposed change has merit. A definition is not permitted to be written in mandatory language. Rather
than use “may,” I have added the word “includes,” which simply allows a list of possibilities to be in the definition. The
Authority Having Jurisdiction must have statutory authority, otherwise it is not the Authority Having Jurisdiction.
Hence, the deletion of the third sentence. The last sentence is unnecessary since the appointment of an inspector
to enforce the requirements as a representative of the department head is also a statutory authority.
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Item # 020 Comment Seq # 003 
UPC 2015 – (205.0):

SUBMITTER: Arnold Rodio
Chair, UPC Code Review Task Group (see Code Review Task Group Report Item # 5)

RECOMMENDATION:
Add new text as follows:

205.0
Combination Temperature and Pressure-Relief Valve. A relief valve that actuates when a set temperature, pressure, or
both is reached. Also known as a T&P Valve.

SUBSTANTIATION:
The term “temperature and pressure relief valve” is used in Sections 505.2 and 608.3 without being defined. The pro-
posed definition assists the end user in applying and enforcing this term, and is consistent with terminology used in
other industry standards.

COMMITTEE ACTION: Accept as Submitted

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: John Nielsen, State of Idaho - Division of Building Safety

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

608.3 Expansion Tanks, and Combination Temperature and Pressure-Relief Valves. A water system provided
with a check valve, backflow preventer, or other normally closed device that prevents dissipation of building pressure back into
the water main, independent of the type of water heater used, shall be provided with an approved, listed, and adequately sized
expansion tank or other approved device having a similar function to control thermal expansion. Such expansion tank or other
approved device shall be installed on the building side of the check valve, backflow preventer, or other device and shall be sized
and installed in accordance with the manufacturer’s installation instructions.

A water system containing storage water heating equipment shall be provided with an approved, listed, adequately sized
combination pressure and temperature and pressure-relief valve, except for listed nonstorage instantaneous heaters having an
inside diameter of not more than 3 inches (80 mm). Each such approved combination temperature and pressure-relief valve
shall be installed on the water-heating device in an approved location based on its listing requirements and the manufacturer’s
installation instructions. Each such combination temperature and pressure-relief valve shall be provided with a drain in accor-
dance with Section 608.5.

SUBSTANTIATION:
The terminology in Section 608.3 should be modified to correlate with the new definition for “combination tempera-
ture and pressure-relief valve” for consistency purposes. 
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Item # 035 Comment Seq # 004
UPC 2015 – (215.0):

SUBMITTER: Dave Levanger
Chair, Technical Correlating Committee (TCC) (see TCC Report Item # 19)

RECOMMENDATION:
Add new text as follows:

215.0
Manufacturer. The company or organization that evidences its responsibility by affixing its name, trademark, or trade name
to equipment or devices.
Manufacturer’s Installation Instructions. Printed instructions included with equipment or devices for the purpose of pro-
viding information regarding safe and proper installation and use whether or not as part of the conditions of listing.

SUBSTANTIATION:
The definitions for “manufacturer” and “manufacturer’s installation instructions” are being added as the terms are used in
Sections 101.4, 301.1.1, 301.4, 402.9, 504.1.2, 504.4, 507.10, and 603.4.8. Furthermore, the definitions correlate
with the UMC.

COMMITTEE ACTION: Accept as Submitted

NOTE: Item # 035 failed to achieve the necessary 2⁄3 affirmative vote of returned ballots. In accordance with Section
4-3.5.2 of the Regulations Governing Committee Projects, a public comment is requested for this proposal. The
technical committee will reconsider this proposal as a public comment.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT (Assembly Action):
SUBMITTER: Danny Nunez, Self

RECOMMENDATION: 
Request to reject the code change proposal by this public comment.

SUBSTANTIATION:
Adding a name to a product does not signify or demonstrate responsibility. Only a manufacturer of a product can reli-
ably know if the product meets the product standard. A seller cannot do this and there is no good method to meas-
ure financial responsibility which is outside the scope of this code. The code requires products to meet minimum
requirements set forth by product standards.
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Item # 045.02 Comment Seq # 005
UPC 2015 – (301.1.4):

SUBMITTER: UPC Technical Committee Proposal

RECOMMENDATION:
Add new text as follows:

301.1.4 Cast-iron Soil Pipe and Fittings. Cast-iron soil pipe and fittings shall be third party certified in accordance with
Annex A1 of ASTM A74, ASTM A888, and CISPI 301. Cast-iron soil pipe and hubless couplings shall be third party certified
in accordance with ASTM C1277 and CISPI 310.

SUBSTANTIATION:
This committee proposal addresses a specific material that should be located in a subsection of Section 301.1. See
committee action on Items # 046, # 225, and # 245.

COMMITTEE ACTION: Accept as Submitted

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT 1:
SUBMITTER: Robert W. Miller, P.E., Self

RECOMMENDATION: 
Request to reject the code change proposal by this public comment.

SUBSTANTIATION: 
(Attachments for Item # 045.02 are included in the substantiation CD presented to the TC)

I urge the committee to reject the proposal. Section 301.1 of the UPC requires that devices used in a plumbing sys-
tem be listed or labeled (third party certified) by a listing agency [accredited conformity assessment body (CAB)]. The
basis for certification is conformity to applicable performance standards which provide the minimum requirements
for the protection of the public health, safety, and welfare (Section 101.3). The manufacturer is responsible for prod-
uct quality and an independent third party certification body can verify that the manufacturer is conducting the appro-
priate production tests. The UPC is an American National Standard and follows ANSI’s standard development
procedures. The UPC is used by Certification Bodies (CB) to issue listings. The accredited CAB is responsible for
the development and implementation of certification requirements with involved stakeholders. Accreditation of CBs
is in accordance with ISO/IEC 17065 which requires the standards used for conformity assessment to be devel-
oped under ISO 17007 (Guide 7) procedures. The referenced standards were not developed under the ANSI or
17007 standards development process. Moreover, quality is not within the scope of ANSI/UPC (Section 101.2). This
is not a code issue, it is a quality issue which should be directed to the certification body for consideration. The list-
ing agency has the responsibility to perform ongoing product testing and periodic inspection of current production
to requirements it establishes for surveillance of the product under the certification scheme. This issue should be
directed to the certification body and not the UPC committee since it is outside the scope of the UPC.  

PUBLIC COMMENT 2:
SUBMITTER: David McHenry, County of Madera

RECOMMENDATION: 
Request to reject the code change proposal by this public comment.

SUBSTANTIATION:
To include Annex A1 of the cast iron pipe standards (ASTM A74, A888, C1277, CISPI 301, and 310) into the body
of the code makes them mandatory. Annex A1 instructs independent, third party certification organizations how to



conduct inspections. Standards should not dictate or impose inspection policies on accredited certification organi-
zations, and codes should not dictate or impose continuous compliance procedures of accredited certification organ-
izations. These annexes specify how business is to be conducted; therefore, such annexes conflict with ISO 17065
and with the ANSI Essential Requirements which, in Section 3.2, specify that standards shall not contain commer-
cial conditions. Finally, codes should address the compliance to product standards, and not the inspection process
by third parties. 

9
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Item # 046 Comment Seq # 006
UPC 2015 – (301.1):

SUBMITTER: William H. LeVan
Cast Iron Soil Pipe Institute 

RECOMMENDATION:
Revise text as follows:

301.1 Minimum Standards. Pipe, pipe fittings, traps, fixtures, material, and devices used in a plumbing system shall be
listed or labeled (third-party certified) by a listing agency (accredited conformity assessment body) and shall comply with the
approved applicable recognized standards referenced in this code, and shall be free from defects. Plastic pipe and the fittings
used for plastic pipe, other than those for gas, shall meet the requirements of NSF 14. Cast-iron soil pipes and fittings manu-
factured in accordance with the ASTM and CISPI standards referenced in Table 1401.1 shall be inspected by third party certi-
fiers in accordance with the mandatory requirements found in Annex A1 of these referenced standards. Unless otherwise provided
for in this code, materials, fixtures, or devices used or entering into the construction of plumbing systems, or parts thereof, shall
be submitted to the Authority Having Jurisdiction for approval.

SUBSTANTIATION: 
ASTM A74, ASTM A888, and CISPI 301 standards were revised adding mandatory inspection requirements for third
party certifiers or inspectors of cast iron soil pipes and fittings where the manufacturers or sellers have chosen to
use third party certification agencies as a substitute for the manufacturer’s certification requirements found within each
of the standards. Third party certifiers are providing listings without following these prescribed inspections and these
listings are being used by the sellers and manufacturers to establish proof of compliance.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
The proposed change would place restrictions and additional certification requirements on third-party certifiers. The
proposed change also duplicates requirements already found in Section 301.1. Also, there is concern as to which
referenced standards contain “Annex A.” See committee action on Items # 225 and # 245.

NOTE: Item # 046 failed to achieve the necessary 2⁄3 affirmative vote of returned ballots. In accordance with Section
4-3.5.2 of the Regulations Governing Committee Projects, a public comment is requested for this proposal. The
technical committee will reconsider this proposal as a public comment.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT 1:
SUBMITTER: Robert W. Miller, P.E., Self

RECOMMENDATION: 
Request to reject the code change proposal by this public comment.

SUBSTANTIATION: 
(Attachments for Item # 046 are included in the substantiation CD presented to the TC)

I urge the committee to reject the proposal. Section 301.1 of the UPC requires that devices used in a plumbing sys-
tem be listed or labeled (third party certified) by a listing agency [accredited conformity assessment body (CAB)]. The
basis for certification is conformity to applicable performance standards which provide the minimum requirements
for the protection of the public health, safety, and welfare (Section 101.3). The manufacturer is responsible for prod-
uct quality and an independent third party certification body can verify that the manufacturer is conducting the appro-
priate production tests. The UPC is an American National Standard and follows ANSI’s standard development
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procedures. The UPC is used by Certification Bodies (CB) to issue listings. The accredited CAB is responsible for
the development and implementation of certification requirements with involved stakeholders. Accreditation of CBs
is in accordance with ISO/IEC 17065 which requires the standards used for conformity assessment to be devel-
oped under ISO 17007 (Guide 7) procedures. The referenced standards were not developed under the ANSI or
17007 standards development process. Moreover, quality is not within the scope of ANSI/UPC (Section 101.2). This
is not a code issue, it is a quality issue which should be directed to the certification body for consideration. The list-
ing agency has the responsibility to perform ongoing product testing and periodic inspection of current production
to requirements it establishes for surveillance of the product under the certification scheme. This issue should be
directed to the certification body and not the UPC committee since it is outside the scope of the UPC. 

PUBLIC COMMENT 2:
SUBMITTER: David McHenry, County of Madera

RECOMMENDATION: 
Request to reject the code change proposal by this public comment.

SUBSTANTIATION:
To include Annex A1 of the cast iron pipe standards (ASTM A74, A888, C1277, CISPI 301, and 310) into the body
of the code makes them mandatory. Annex A1 instructs independent, third party certification organizations how to
conduct inspections. Standards should not dictate or impose inspection policies on accredited certification organi-
zations, and codes should not dictate or impose continuous compliance procedures of accredited certification organ-
izations. These annexes specify how business is to be conducted; therefore, such annexes conflict with ISO 17065
and with the ANSI Essential Requirements which, in Section 3.2, specify that standards shall not contain commer-
cial conditions. Finally, codes should address the compliance to product standards, and not the inspection process
by third parties.

PUBLIC COMMENT 3:
SUBMITTER: William H. LeVan, Cast Iron Soil Pipe Institute

RECOMMENDATION: 
Request to accept the code change proposal as submitted by this public comment.

SUBSTANTIATION:
Section 301.1 of the Uniform Plumbing Code states: “Pipe, pipe fittings, traps, fixtures, material, and devices used
in a plumbing system shall be listed and labeled  (third-party certified) by a listing agency (accredited conformity
assessment body) and shall comply with the approved applicable recognized standards referenced in this code,
and shall be free from defects.” Proposed Item # 046 proposed the inclusion of additional language to clarify the intent
of the mandatory Annex A-1 found in  the approved applicable recognized standards for cast iron soil pipe and fit-
tings found in Chapter 14 of the Uniform Plumbing Code. Annex A-1 was added to all of the product standards cov-
ering cast iron soil pipe and fittings in this code to detail the minimum requirements a third party certified inspector
must follow to assure that the products meet the requirements of the product standards. This Annex was developed,
balloted, and approved by all of the manufacturers and sellers who are members of the ASTM A04.12 subcommit-
tee which has jurisdiction over the referenced standards for cast iron soil pipe and fittings. The expertise of the mem-
bers of the A04.12 subcommittee is broadly based and includes: inspectors, manufacturers, third party certifiers, and
installers. The Annex was written in response to complaints from the manufacturers, sellers, and authorities having
jurisdiction that the inspections being conducted by third party certified inspectors were not comprehensive enough
to verify compliance with the product standards. The requirements in Annex A-1 are minimum requirements and are
not in any way restrictive to the third party certifier should they feel additional requirements are needed.
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Item # 051 Comment Seq # 007
UPC 2015 – (302.1, 312.9, Table 313.1, 604.2 – 604.4,

604.12, 604.13, 605.2 – 605.2.3, 605.3 – 605.3.2, 
605.3.3.2 – 605.3.5, 605.17.1, 608.5, 609.1, 609.3,
Table 604.1, 701.1, 701.4, 701.5, Table 701.1, 
705.3 – 705.3.3, 705.5 – 705.5.4, 705.10.3, 705.11.1, 
705.11.2, 707.1, 803.1 – 803.3, 807.3, 811.1, 903.2 – 903.2.4, 
1101.3, 1102.0 – 1102.5, 1103.0 – 1103.4, 1104.0 – 1104.3, 
1208.5.2.3, 1208.5.3.2, 1208.5.8.4, 1505.2, A 4.2, E 20.1): 

SUBMITTER: Pennie Feehan
Pennie L. Feehan Consulting/Rep. Copper Development Association

RECOMMENDATION:
Revise text as follows:

302.1 General. Iron, steel, brass, and copper, and copper alloy pipe shall be standard-weight iron pipe size (IPS) pipe.

312.9 Steel Nail Plates. Plastic and copper or copper alloy piping penetrating framing members to within 1 inch (25.4 mm)
of the exposed framing shall be protected by steel nail plates not less than No. 18 gauge (0.0478 inches) (1.2 mm) in thickness.
The steel nail plate shall extend along the framing member not less than 11⁄2 inches (38 mm) beyond the outside diameter of the
pipe or tubing.
Exception: See Section 1210.3.3.

TABLE 313.1
HANGERS AND SUPPORTS

(portions of table not shown remain unchanged)

604.2 Copper or Copper Alloy Tube. Copper or copper alloy tube for water piping shall have a weight of not less than Type
L. 
Exception: Type M copper or copper alloy tubing shall be permitted to be used for water piping where piping is aboveground
in, or on, a building or underground outside of structures.
604.3 Hard-Drawn Copper or Copper Alloy Tubing. Hard-drawn copper or copper alloy tubing for water supply and dis-
tribution in addition to the required incised marking, shall be marked in accordance with ASTM B88. The colors shall be: Type
K, green; Type L, blue; and Type M, red.
604.4 Flexible Copper Connectors. Listed flexible copper or copper alloy water connectors shall be installed in readily
accessible locations, unless otherwise listed.

604.12 Flexible Corrugated Connectors. Flexible corrugated connectors of copper, copper alloy, or stainless steel shall
be limited to the following connector lengths:
(1) Fixture Connectors – 30 inches (762 mm)
(2) Washing Machine Connectors – 72 inches (1829 mm)
(3) Dishwasher and Icemaker Connectors – 120 inches (3048 mm)

MATERIALS TyPES OF JOINTS HORIzONTAL VERTICAL
Copper & Copper Alloys
Tube and Pipe

Soldered, or Brazed,
Threaded, or Mechanical

11⁄2 inches and smaller, 6 feet; 2 inches
and larger, 10 feet

Each floor, not to exceed 10 feet5

Steel and Brass Pipe for
Water or DWV

Threaded or Welded 3⁄4 inch and smaller, 10 feet; 1 inch and
larger, 12 feet 

Every other floor, not to exceed 25
feet5

Steel, Brass, and Tinned
Copper Pipe for Gas 

Threaded or Welded 1⁄2 inch, 6 feet; 3⁄4 inch and 1 inch, 8
feet; 11⁄4 inches and larger, 10 feet 

1⁄2 inch, 6 feet; 3⁄4 inch and 1 inch, 8
feet; 11⁄4 inches every floor level

Copper Mechanical In accordance with standards acceptable to the Authority Having Jurisdiction
Steel and Brass Mechanical In accordance with standards acceptable to the Authority Having Jurisdiction
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604.13 Water Heater Connectors. Flexible metallic water heater connectors or reinforced flexible water heater connectors
connecting water heating to the piping system shall be in accordance with the applicable standards referenced in Table 1401.1.
Copper, copper alloy, or stainless steel flexible connectors shall not exceed 24 inches (610 mm). PEX, PEX-AL-PEX, PE-AL-
PE, or PE-RT tubing shall not be installed within the first 18 inches (457 mm) of piping connected to a water heater.

TABLE 604.1
MATERIALS FOR BUILDING SUPPLy AND WATER DISTRIBUTION PIPING AND FITTINGS

(portions of table not shown remain unchanged)

605.2 Brass Pipe and Joints. Joining methods for brass pipe and fittings shall be installed in accordance with the manu-
facturer’s installation instructions and shall comply with Section 605.2.1 through Section 605.2.3.
605.2.1 Brazed Joints. Brazed joints between brass pipe and fittings shall be made with brazing alloys having a liquid tem-
perature above 1000°F (538°C). The joint surfaces to be brazed shall be cleaned bright by either manual or mechanical means.
Pipe shall be cut square and reamed to full inside diameter. Brazing flux shall be applied to the joint surfaces where required by
manufacturer’s recommendation. Brazing filler metal in accordance with AWS A5.8 shall be applied at the point where the pipe
or tubing enters the socket of the fitting.
605.2.2 Mechanical Joints. Mechanical joints shall be of the compression, pressed, or grooved type using an approved elas-
tomeric gasket to form a seal.
605.2.3 Threaded Joints. Threaded joints shall be made with pipe threads in accordance with ASME B1.20.1. Thread sealant
tape or compound shall be applied only on male threads, and such material shall be of approved types, insoluble in water, and
nontoxic.

(renumber remaining sections)

605.3 Copper or Copper Alloy Pipe, Tubing, and Joints. Joining methods for copper or copper alloy pipe, tubing, and
fittings shall be installed in accordance with the manufacturer’s installation instructions and shall comply with Section 605.3.1
through Section 605.3.5.
605.3.1 Brazed Joints. Brazed joints between copper or copper alloy pipe or tubing and fittings shall be made with brazing
alloys having a liquid temperature above 1000°F (538°C). The joint surfaces to be brazed shall be cleaned bright by either man-
ual or mechanical means. Tubing shall be cut square and reamed to full inside diameter. Brazing flux shall be applied to the joint
surfaces where required by manufacturer’s recommendation. Brazing filler metal in accordance with AWS A5.8 shall be applied
at the point where the pipe or tubing enters the socket of the fitting.
605.3.2 Flared Joints. Flared joints for soft copper or copper alloy water tubing shall be made with fittings that are in accor-
dance with the applicable standards referenced in Table 604.1. Pipe or tubing shall be cut square using an appropriate tubing
cutter. The tubing shall be reamed to full inside diameter, resized to round, and expanded with a proper flaring tool.

605.3.3.2 Pressed Fittings. Pressed fittings for copper or copper alloy pipe or tubing shall have an elastomeric O-ring that
forms the joint. The pipe or tubing shall be fully inserted into the fitting, and the pipe or tubing marked at the shoulder of the
fitting. Pipe or tubing shall be cut square, chamfered, and reamed to full inside diameter. The fitting alignment shall be checked
against the mark on the pipe or tubing to ensure the pipe or tubing is inserted into the fitting. The joint shall be pressed using
the tool recommended by the manufacturer.
605.3.3.3 Push Fit Fittings. Removable and nonremovable push fit fittings for copper or copper alloy tubing or pipe that
employ quick assembly push fit connectors shall be in accordance with ASSE 1061. Push fit fittings for copper or copper alloy
pipe or tubing shall have an approved elastomeric O-ring that forms the joint. Pipe or tubing shall be cut square, chamfered, and
reamed to full inside diameter. The tubing shall be fully inserted into the fitting, and the tubing marked at the shoulder of the
fitting. The fitting alignment shall be checked against the mark on the tubing to ensure the tubing is inserted into the fitting and
gripping mechanism has engaged on the pipe. 

MATERIAL BUILDING SUPPLy
PIPE AND FITTINGS

WATER DISTRIBUTION
PIPE AND FITTINGS

REFERENCED STANDARD(S)
PIPE

REFERENCED STANDARD(S)
FITTINGS

Brass X X ASTM B43, ASTM B135 –
Copper and Copper Alloys X X ASTM B42, ASTM B43,

ASTM B75, ASTM B88,
ASTM B135, ASTM B251,
ASTM B302, ASTM B447

ASME B16.15, ASME
B16.18, ASME B16.22,
ASME B16.26
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605.3.4 Soldered Joints. Soldered joints between copper or copper alloy pipe or tubing and fittings shall be made in accor-
dance with ASTM B828 with the following sequence of joint preparation and operation as follows: measuring and cutting, ream-
ing, cleaning, fluxing, assembly and support, heating, applying the solder, cooling and cleaning. Pipe or tubing shall be cut square
and reamed to the full inside diameter including the removal of burrs on the outside of the pipe or tubing. Surfaces to be joined
shall be cleaned bright by manual or mechanical means. Flux shall be applied to pipe or tubing and fittings and shall be in accor-
dance with ASTM B813, and shall become noncorrosive and nontoxic after soldering. Insert pipe or tubing into the base of the
fitting and remove excess flux. Pipe or tubing and fitting shall be supported to ensure a uniform capillary space around the joint.
Heat shall be applied using an air or fuel torch with the flame perpendicular to the pipe or tubing using acetylene or an LP gas.
Preheating shall depend on the size of the joint. The flame shall be moved to the fitting cup and alternate between the pipe or tub-
ing and fitting. Solder in accordance with ASTM B32 shall be applied to the joint surfaces until capillary action draws the molten
solder into the cup. Solder and fluxes with a lead content that exceeds 0.2 percent shall be prohibited in piping systems convey-
ing potable water. Joint surfaces shall not be disturbed until cool and any remaining flux residue shall be cleaned.
605.3.5 Threaded Joints. Threaded joints for copper or copper alloy pipe shall be made with pipe threads in accordance with
ASME B1.20.1. Thread sealant tape or compound shall be applied only on male threads, and such material shall be of approved
types, insoluble in water, and nontoxic.

605.17.1 Copper or Copper Alloy Pipe or Tubing to Threaded Pipe Joints. Joints from copper or copper alloy pipe
or tubing to threaded pipe shall be made by the use of brass adapter, brass nipple [minimum 6 inches (152 mm)], dielectric fit-
ting, or dielectric union in accordance with ASSE 1079. The joint between the copper or copper alloy pipe or tubing and the fit-
ting shall be a soldered, brazed, flared, or pressed joint and the connection between the threaded pipe and the fitting shall be made
with a standard pipe size threaded joint.

608.5 Drains. Relief valves located inside a building shall be provided with a drain, not smaller than the relief valve outlet,
of galvanized steel, hard-drawn copper or copper alloy piping and fittings, CPVC, PP, or listed relief valve drain tube with fit-
tings that will not reduce the internal bore of the pipe or tubing (straight lengths as opposed to coils) and shall extend from the
valve to the outside of the building, with the end of the pipe not more than 2 feet (610 mm) nor less than 6 inches (152 mm)
aboveground or the flood level of the area receiving the discharge and pointing downward. Such drains shall be permitted to
terminate at other approved locations. Relief valve drains shall not terminate in a building’s crawl space. No part of such drain
pipe shall be trapped or subject to freezing. The terminal end of the drain pipe shall not be threaded.

609.1 Installation. Water piping shall be adequately supported in accordance with Table 313.1. Burred ends shall be reamed
to the full bore of the pipe or tube. Changes in direction shall be made by the appropriate use of fittings, except that changes in
direction in copper or copper alloy tubing shall be permitted to be made with bends, provided that such bends are made with
bending equipment that does not deform or create a loss in the cross-sectional area of the tubing. Changes in direction are
allowed with flexible pipe and tubing without fittings in accordance with the manufacturer’s instructions. Provisions shall be
made for expansion in hot-water piping. Piping, equipment, appurtenances, and devices shall be installed in a workmanlike
manner in accordance with the provisions and intent of the code. Building supply yard piping shall be not less than 12 inches
(305 mm) below the average local frost depth. The cover shall be not less than 12 inches (305 mm) below finish grade.

609.3 Under Concrete Slab. Water piping installed within a building and in or under a concrete floor slab resting on the
ground shall be installed in accordance with the following requirements:
(1) (remaining text unchanged)
(2) Copper or copper alloy tubing shall be installed without joints where possible. Where joints are permitted, they shall be

brazed, and fittings shall be wrought copper.
For the purpose of this section, “within a building” shall mean within the fixed limits of the building foundation.

701.1 Drainage Piping. Materials for drainage piping shall be in accordance with one of the referenced standards in Table
701.1 except that:
(1) – (3) (remaining text unchanged) 
(4) Copper or copper alloy tube for drainage and vent piping shall have a weight of not less than that of copper or copper alloy

drainage tube type DWV.
(5) – (6) (remaining text unchanged)

701.4 Caulking Ferrules. Caulking ferrules shall be manufactured from bronze or copper or copper alloy and shall be in accor-
dance with Table 701.4.
701.5 Soldering Bushings. Soldering bushings shall be of bronze or copper or copper alloy in accordance with Table 701.5.
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TABLE 701.1
MATERIALS FOR DRAIN, WASTE, VENT PIPE AND FITTINGS

(portions of table not shown remain unchanged)

705.3 Brass Pipe and Joints. Joining methods for brass pipe and fittings shall be installed in accordance with the manu-
facturer’s installation instructions and shall comply with Section 705.3.1 through Section 705.3.3.
705.3.1 Brazed Joints. Brazed joints between brass pipe and fittings shall be made with brazing alloys having a liquid tem-
perature above 1000°F (538°C). The joint surfaces to be brazed shall be cleaned bright by either manual or mechanical means.
Pipe shall be cut square and reamed to full inside diameter. Brazing flux shall be applied to the joint surfaces where required by
manufacturer’s recommendation. Brazing filler metal in accordance with AWS A5.8 shall be applied at the point where the pipe
or tubing enters the socket of the fitting.
705.3.2 Mechanical Joints. Mechanical joints shall be of the compression type using an elastomeric gasket to form a seal.
705.3.3 Threaded Joints. Threaded joints shall be made with pipe threads in accordance with ASME B1.20.1. Thread sealant
tape or compound shall be applied only on male threads, and such material shall be of approved types, insoluble in water, and
nontoxic.

(renumber remaining sections)

705.5 Copper or Copper Alloy Pipe (DWV) and Joints. Joining methods for copper or copper alloy pipe and fittings shall
be installed in accordance with the manufacturer’s installation instructions and shall comply with Section 705.5.1 through Sec-
tion 705.5.4.
705.5.1 Brazed Joints. Brazed joints between copper or copper alloy pipe and fittings shall be made with brazing alloys hav-
ing a liquid temperature above 1000°F (538°C). The joint surfaces to be brazed shall be cleaned bright by either manual or
mechanical means. Piping shall be cut square and reamed to full inside diameter. Brazing flux shall be applied to the joint sur-
faces where required by manufacturer’s recommendation. Brazing filler metal in accordance with AWS A5.8 shall be applied
at the point where the pipe or tubing enters the socket of the fitting.
705.5.2 Mechanical Joints. Mechanical joints in copper or copper alloy piping shall be made with a mechanical coupling
with grooved end piping or approved joint designed for the specific application.
705.5.3 Soldered Joints. Soldered joints between copper or copper alloy pipe and fittings shall be made in accordance with
ASTM B828 with the following sequence of joint preparation and operation as follows: measuring and cutting, reaming, clean-
ing, fluxing, assembly and support, heating, applying the solder, cooling, and cleaning. Pipe shall be cut square and reamed to
the full inside diameter including the removal of burrs on the outside of the pipe. Surfaces to be joined shall be cleaned bright
by manual or mechanical means. Flux shall be applied to pipe and fittings and shall be in accordance with ASTM B813, and
shall become noncorrosive and nontoxic after soldering. Insert pipe into the base of the fitting and remove excess flux. Pipe and
fitting shall be supported to ensure a uniform capillary space around the joint. Heat shall be applied using an air or fuel torch
with the flame perpendicular to the pipe using acetylene or an LP gas. Preheating shall depend on the size of the joint. The
flame shall be moved to the fitting cup and alternate between the pipe and fitting. Solder in accordance with ASTM B32 shall
be applied to the joint surfaces until capillary action draws the molten solder into the cup. Joint surfaces shall not be disturbed
until cool and any remaining flux residue shall be cleaned.
705.5.4 Threaded Joints. Threaded joints for copper or copper alloy pipe shall be made with pipe threads in accordance with
ASME B1.20.1. Thread sealant tape or compound shall be applied only on male threads, and such material shall be approved
types, insoluble in water, and nontoxic.

705.10.3 Ground Joint, Flared, or Ferrule Connections. Brass or Ccopper or copper alloy ground joint, flared, or fer-
rule-type connections that allow adjustment of tubing, but provide a rigid joint where made up, shall not be considered as slip
joints.

MATERIAL
UNDERGROUND DRAIN,

WASTE, VENT PIPE
AND FITTINGS

ABOVEGROUND DRAIN,
WASTE, VENT PIPE

AND FITTINGS
BUILDING SEWER

PIPE AND FITTINGS
REFERENCED

STANDARD(S) PIPE
REFERENCED STAN-
DARD(S) FITTINGS

Brass –– X –– ASTM B43 ––
Copper and Copper Alloys
(Type DWV)

X X X ASTM B43,
ASTM B75,
ASTM B251,
ASTM B302,
ASTM B306

ASME B16.23,
ASME B16.29
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705.11.1 Copper or Copper Alloy Pipe to Cast-Iron Pipe. Joints from copper or copper alloy pipe or tubing to cast-iron
pipe shall be made with a listed compression type joint or brass copper alloy ferrule. The copper or copper alloy pipe or tubing
shall be soldered or brazed to the ferrule and the ferrule shall be joined to the cast-iron hub by a compression or caulked joint.
705.11.2 Copper or Copper Alloy Pipe to Threaded Pipe Joints. Joints from copper or copper alloy pipe or tubing to
threaded pipe shall be made by the use of a listed brass copper alloy adapter or dielectric fitting. The joint between the copper
or copper alloy pipe and the fitting shall be a soldered or brazed, and the connection between the threaded and the fittings shall
be made with a standard pipe size threaded joint.

707.1 Plug. Each cleanout fitting for cast-iron pipe shall consist of a cast-iron or brass copper alloy body and an approved plug.
Each cleanout for galvanized wrought-iron, galvanized steel, copper, or brass copper alloy pipe shall consist of a brass plug as
specified in Table 707.1, or a standard weight brass copper alloy cap, or an approved ABS or PVC plastic plug, or an approved
stainless steel cleanout or plug. Plugs shall have raised square heads or approved countersunk rectangular slots.

803.1 Materials. Pipe, tube, and fittings conveying indirect waste shall be of such materials and design as to perform their
intended function to the satisfaction of the Authority Having Jurisdiction.
803.2 Copper and Copper Alloys. Joints and connections in copper and copper alloy pipe and tube shall be installed in accor-
dance with Section 705.5.
803.3 General. Except as hereinafter provided, the size and construction of indirect waste piping shall be in accordance with
other sections of this code applicable to drainage and vent piping. No vent from indirect waste piping shall combine with a
sewer-connected vent, but shall extend separately to the outside air. Indirect waste pipes exceeding 5 feet (1524 mm), but less
than 15 feet (4572 mm) in length shall be directly trapped, but such traps need not be vented.

(remaining text unchanged)

807.3 Undiluted Condensate Waste. Where undiluted condensate waste from a fuel-burning condensing appliance is dis-
charged into the drainage system, the material in the drainage system shall be cast-iron, galvanized iron, plastic, or other mate-
rials approved for this use.
Exceptions:
(1) Where the above condensate is discharged to an exposed fixture tailpiece and trap, such tailpiece and trap shall be permit-

ted to be brass copper alloy.
(2) Materials approved in Section 701.0 shall be permitted to be used where data is provided that the condensate waste is ade-

quately diluted.

811.1 Pretreatment. Chemical or industrial liquid wastes that are likely to damage or increase maintenance costs on the san-
itary sewer system, detrimentally affect sewage treatment, or contaminate surface or subsurface waters shall be pretreated to ren-
der them innocuous prior to discharge into a drainage system. Detailed plans and specifications of the pretreatment facilities shall
be required by the Authority Having Jurisdiction.

Piping conveying industrial, chemical, or process wastes from their point of origin to sewer-connected pretreatment facil-
ities shall be of such material and design as to adequately perform its intended function to the satisfaction of the Authority Hav-
ing Jurisdiction. Drainage discharge piping from pretreatment facilities or interceptors shall be in accordance with standard
drainage installation procedures.

Copper or copper alloy tube shall not be used for chemical or industrial wastes as defined in this section.

903.2 Use of Copper or Copper Alloy Tubing.
903.2.1 Underground. Copper or copper alloy tube for underground drainage and vent piping shall have a weight of not less
than that of copper or copper alloy drainage tube type DWV.
903.2.2 Aboveground. Copper or copper alloy tube for aboveground drainage and vent piping shall have a weight of not less
than that of copper or copper alloy drainage tube type DWV.
903.2.3 Prohibited Use. Copper or copper alloy tube shall not be used for chemical or industrial wastes as defined in Sec-
tion 811.0.
903.2.4 Marking. Hard-drawn cCopper or copper alloy tubing, in addition to the required incised marking, shall be marked
in accordance with either ASTM B306 or ASTM B88 as listed in Table 1401.1. The colors shall be: Type K, green; Type L, blue;
Type M, red; and Type DWV, yellow.
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1101.3 Material Uses. Pipe, tube, and fittings conveying rainwater shall be of such materials and design as to perform their
intended function to the satisfaction of the Authority Having Jurisdiction. Rainwater piping placed within the interior of a build-
ing or run Conductors within a vent or shaft shall be of cast-iron, galvanized steel, wrought iron, brass, copper, copper alloy,
lead, Schedule 40 ABS DWV, Schedule 40 PVC DWV, stainless steel 304 or 316L [stainless steel 304 pipe and fittings shall
not be installed underground and shall be kept not less than 6 inches (152 mm) aboveground], or other approved materials, and
changes in direction shall be in accordance with the requirements of Section 706.0. ABS and PVC DWV piping installations
shall be installed in accordance with IS 5, IS 9, and Chapter 15 “Firestop Protection.” Except for individual single-family
dwelling units, materials exposed within ducts or plenums shall have a flame-spread index of a maximum of 25 and a smoke
developed index of a maximum of 50, where tested in accordance with ASTM E84 and UL 723.
1101.3.1 Copper and Copper Alloys. Joints and connections in copper and copper alloy pipe and tube shall be installed in
accordance with Section 705.5.
1102.1 1101.3.2 Conductors. Conductors installed aboveground in buildings shall be in accordance with the applicable stan-
dards referenced in Table 701.1 for aboveground drain, waste, and vent pipe. 1102.1.1 Inside of Conductors. The inside of
cConductors installed aboveground level shall be of seamless copper water tube, Type K, L, or M; Schedule 40 copper pipe or
Schedule 40 copper alloy pipe; Type DWV copper drainage tube; service weight cast-iron soil pipe or hubless cast-iron soil pipe;
standard weight galvanized steel pipe; stainless steel 304 or 316L [stainless steel 304 pipe and fittings shall not be installed under-
ground and shall be kept not less than 6 inches (152 mm) aboveground]; or Schedule 40 ABS or Schedule 40 PVC plastic pipe.
1102.2 1101.3.3 Leaders. Leaders installed outside shall be in accordance with the applicable standards referenced in Table
701.1 for aboveground drain, waste, and vent pipe; aluminum sheet metal; galvanized steel sheet metal; or copper sheet metal.
1102.3 1101.3.4 Underground Building Storm Drains. Underground building storm drains shall comply with the appli-
cable standards referenced in Table 701.1 for underground drain, waste, and vent pipe.
1102.4 1101.3.5 Building Storm Sewers. Building storm sewers shall comply with the applicable standards referenced in
Table 701.1 for building sewer pipe.
1102.5 1101.3.6 Subsoil Drains. Subsoil drains shall be open jointed, perforated, or both and constructed of materials in
accordance with Table 1102.5 1101.3.6.

TABLE 1102.5 1101.3.6
MATERIALS FOR SUBSOIL DRAIN PIPE AND FITTINGS

1103.0 1101.14 Traps on Storm Drains and Leaders. 1103.1 Where Required. Leaders and storm drains, where con-
nected to a combined sewer, shall be trapped. Floor and area drains connected to a storm drain shall be trapped.
Exception: Traps shall not be required where roof drains, rain leaders, and other inlets are at locations allowed under Section
906.0, Vent Termination.
1103.2 1101.14.1 Where Not Required. No trap shall be required for leaders or conductors that are connected to a sewer
carrying storm water exclusively.
1103.3 1101.14.2 Trap Size. Traps, where installed for individual conductors, shall be the same size as the horizontal drain
to which they are connected.
1103.4 1101.14.3 Method of Installation of Combined Sewer. Individual storm-water traps shall be installed on the
stormwater drain branch serving each storm-water inlet, or a single trap shall be installed in the main storm drain just before its
connection with the combined building sewer. Such traps shall be provided with an accessible cleanout on the outlet side of the
trap.
1104.0 1101.15 Leaders, Conductors, and Connections. 1104.1 Improper Use. Leaders or conductors shall not be
used as soil, waste, or vent pipes nor shall soil, waste, or vent pipes be used as leaders or conductors.
1104.2 1101.15.1 Protection of Leaders. Leaders installed along alleyways, driveways, or other locations where exposed
to damage shall be protected by metal guards, recessed into the wall, or constructed from ferrous pipe.
1104.3 1101.15.2 Combining Storm with Sanitary Drainage. The sanitary and storm drainage system of a building
shall be entirely separate, except where a combined sewer is used, in which case the building storm drain shall be connected in
the same horizontal plane through a single wye fitting to the combined building sewer not less than 10 feet (3048 mm) down-
stream from a soil stack.

(renumber remaining sections)

MATERIAL REFERENCED STANDARD(S)
Asbestos Cement ASTM C444, ASTM C508, ASTM C966

PE ASTM F405
PVC ASTM D2729

Vitrified Clay (Extra strength) ASTM C4, ASTM C700
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1208.5.2.3 Copper and Brass Copper Alloy. Copper and brass copper alloy pipe shall not be used where the gas contains
more than an average of 0.3 grains of hydrogen sulfide per 100 standard cubic feet (scf) of gas (0.7 mg/100 L). [NFPA 54:5.6.2.3]

Threaded copper, brass copper alloy, or aluminum alloy pipe shall not be used with gases corrosive to such material. [NFPA
54:5.6.2.4]

1208.5.3.2 Copper and Brass Copper Alloy. Copper and brass copper alloy tubing shall not be used where the gas con-
tains more than an average of 0.3 grains of hydrogen sulfide per 100 scf of gas (0.7 mg/100 L). Copper tubing shall comply with
standard Type K or L of ASTM B88 or ASTM B280. [NFPA 54:5.6.3.2]

1208.5.8.4 Metallic Pipe Fittings (Including Valves, Strainers, Filters). Metallic pipe fittings shall comply with the
following:
(1) (remaining text unchanged)
(2) Fittings used with steel or wrought-iron pipe shall be steel, brass, bronze copper alloy, malleable iron, or cast-iron.
(3) Fittings used with copper or brass copper alloy pipe shall be copper, brass, or bronze copper alloy.
(4) – (7) (remaining text unchanged)
(8) Special fittings such as couplings; proprietary-type joints; saddle tees; gland-type compression fittings; and flared, flare-

less, or compression-type tubing fittings shall be:
(a) Used within the fitting manufacturer’s pressure-temperature recommendations.
(b) Used within the service conditions anticipated with respect to vibration, fatigue, thermal expansion, or contraction.
(c) Installed or braced to prevent separation of the joint by gas pressure or external physical damage.
(d) Acceptable to the Authority Having Jurisdiction. [NFPA 54:5.6.8.4]

1505.2 Fire-Resistance Rating. Where penetrating a fire-resistance-rated wall, partition, floor, floor-ceiling assembly, roof-
ceiling assembly, or shaft enclosure, the fire-resistance rating of the assembly shall be restored to its original rating.
Exceptions:
(1) Concrete, mortar, or grout shall be permitted to be used to fill the annular spaces around cast-iron, copper, copper alloy, or

steel piping that penetrates concrete or masonry fire-resistant-rated assemblies. The nominal diameter of the penetrating item
shall not exceed 6 inches (150 mm), and the opening size shall not exceed 144 square inches (0.093 m2).

The thickness of concrete, mortar, or grout shall be the full thickness of the assembly or the thickness necessary to pro-
vide a fire-resistance rating not less than the required fire-resistance rating of the assembly penetrated.

(2) (remaining text unchanged)

A 4.2 Copper and Brass Copper Alloy Piping. Where copper tubing or brass copper alloy pipe is to be used for the sup-
ply piping and where the character of the water is such that slight changes in the hydraulic characteristics are expected, Chart
A 4.1 shall be permitted to be used.

E 20.0 M/H Water Connector.
E 20.1 General. An M/H shall be connected to the park water service outlet by a flexible connector, such as copper or copper
alloy tubing or other approved material not less than 3⁄4 of an inch nominal (20 mm) interior diameter.

SUBSTANTIATION: 
1. Brass and bronze are copper alloys. This proposal eliminates outdated language and provides the appropriate

terminology and correct information to the end user.
2. This proposal ensures that the proper materials for indirect waste and storm drainage installations are used, and

that copper and copper alloy systems are installed correctly. Because indirect waste and storm drainage piping
systems are not potable systems, inspectors and installers are not following the proper methods of installing cop-
per pipe and tubing. Fluxes used for soldering copper tube and fittings must meet the requirements of ASTM
B813.

3. To cleanup existing language, this proposal moves Sections 1103.0 and 1104.0 to Section 1101.0 for ease of use.

COMMITTEE ACTION: Accept as Submitted
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A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT 1:
SUBMITTER: Julius Ballanco, P.E., CPD, FASPE, JB Engineering and Code Consulting, P.C.

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

707.1 Plug General. Cleanouts shall comply with ASME A112.3.1, ASME A112.36.2M, or CSA B79. Each cleanout fitting
for cast-iron pipe shall consist of a cast-iron or copper alloy body and an approved plug. Each cleanout for galvanized wrought-
iron, galvanized steel, copper, or copper alloy pipe shall consist of a plug as specified in Table 707.1, or a standard weight cop-
per alloy cap, or an approved ABS or PVC plastic plug, or an approved stainless steel cleanout or plug. Plugs shall have raised
square heads or approved countersunk rectangular slots.

SUBSTANTIATION:
This proposed change adds the appropriate standards for cleanouts. This change is consistent with the recom-
mendations from the Standards Task Group to reference the appropriate standards in the chapters. Such a refer-
ence is necessary for the standards to be enforceable. ASME A112.3.1, ASME A112.36.2M, and CSA B79 are already
referenced in Table 1701.1 (Referenced Standards).

PUBLIC COMMENT 2:
SUBMITTER: Pennie L. Feehan, Pennie L. Feehan Consulting

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

316.0 Increasers and Reducers.
316.1 General. Where different sizes of pipes and fittings are to be connected, the proper size increasers or reducers or reduc-
ing fittings shall be used between the two sizes. Brass Copper alloy or cast-iron body cleanouts shall not be used as a reducer
or adapter from cast-iron drainage pipe to iron pipe size (IPS) pipe.

402.3 Securing Fixtures. Floor-outlet or floor-mounted fixtures shall be rigidly secured to the drainage connection and to
the floor, where so designed, by screws or bolts of copper, brass copper alloy, or other equally corrosion-resistant material.

402.6 Flanged Fixture Connections. Fixture connections between drainage pipes and water closets, floor outlet service
sinks and urinals shall be made by means of approved brass copper alloy,  hard lead, ABS, PVC, or iron flanges caulked, sol-
dered, solvent cemented; rubber compression gaskets; or screwed to the drainage pipe. The connection shall be bolted with an
approved gasket, washer, or setting compound between the fixture and the connection. The bottom of the flange shall be set on
an approved firm base.

Wall-mounted water closet fixtures shall be securely bolted to an approved carrier fitting. The connecting pipe between the
carrier fitting and the fixture shall be an approved material and designed to accommodate an adequately sized gasket. Gasket
material shall be neoprene, felt, or similar approved types.
402.6.1 Closet Rings (Closet Flanges). Closet rings (closet flanges) for water closets or similar fixtures shall be of an approved
type and shall be bronze copper alloy, copper, hard lead, cast-iron, galvanized malleable iron, ABS, PVC, or other approved mate-
rials. Each such closet ring (closet flange) shall be approximately 7 inches (178 mm) in diameter and, where installed, shall, together
with the soil pipe, present a 11⁄2 inch (38 mm) wide flange or face to receive the fixture gasket or closet seal.

Caulked-on closet rings (closet flanges) shall be not less than 1⁄4 of an inch (6.4 mm) thick and not less than 2 inches (51
mm) in overall depth.

Closet rings (closet flanges) shall be burned or soldered to lead bends or stubs, shall be caulked to cast-iron soil pipe, shall
be solvent cemented to ABS and PVC, and shall be screwed or fastened in an approved manner to other materials.

Closet bends or stubs shall be cut off so as to present a smooth surface even with the top of the closet ring before rough
inspection is called.

Closet rings (closet flanges) shall be adequately designed and secured to support fixtures connected thereto.
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402.6.2 Securing Closet Flanges. Closet screws, bolts, washers, and similar fasteners shall be of brass copper alloy, cop-
per, or other listed, equally corrosion-resistant materials. Screws and bolts shall be of a size and number to properly support the
fixture installed.

407.4 Waste Outlet. Lavatories shall have a waste outlet and fixture tailpiece not less than 11⁄4 inches (32 mm) in diameter.
Continuous wastes and fixture tailpieces shall be constructed from the materials specified in Section 701.2 for drainage piping,
provided, however, that such connections where exposed or accessible shall be permitted to be of seamless drawn brass copper
alloy not less than No. 20 B & S Gauge (0.032 inches) (0.8 mm). Each such tailpiece, continuous waste, or waste and overflow
shall be not less than 11⁄2 inches (40 mm) O.D. for sinks, dishwashers, laundry tubs, bathtubs, urinals, and similar fixtures, and
not less than 11⁄4 inches (32 mm) for lavatories, drinking fountains, and similar small fixtures. Waste outlets shall be provided
with an approved stopper or strainer.

420.4 Waste Outlet. Kitchen and laundry sinks shall have a waste outlet and fixture tailpiece not less than 1½ inches (40 mm)
in diameter. Service sinks shall have a waste outlet and fixture tailpiece not less than 2 inches (50 mm) in diameter. Fixture tail-
pieces shall be constructed from the materials specified in Section 701.2 for drainage piping, provided, however, that such con-
nections where exposed or accessible shall be permitted to be of seamless drawn brass copper alloy not less than No. 20 B & S
Gauge (0.032 inches) (0.81 mm). Waste outlets shall be provided with an approved strainer.

605.11.3 Threaded Joints. PP pipe shall not be threaded. PP transition fittings for connection to other piping materials shall
only be threaded by use of brass copper alloy or stainless steel inserts molded in the fitting.

605.16.1 Copper or Copper Alloy Pipe or Tubing to Threaded Pipe Joints. Joints from copper or copper alloy pipe
or tubing to threaded pipe shall be made by the use of brass copper alloy adapter, brass copper alloy nipple [minimum 6 inches
(152 mm)], dielectric fitting, or dielectric union in accordance with ASSE 1079. The joint between the copper or copper alloy
pipe or tubing and the fitting shall be a soldered, brazed, flared, or pressed joint and the connection between the threaded pipe
and the fitting shall be made with a standard pipe size threaded joint.

606.1 General. Valves up to and including 2 inches (50 mm) in size shall be brass copper alloy or other approved material.
Sizes exceeding 2 inches (50 mm) shall be permitted to have cast iron or brass copper alloy bodies. Each gate or ball valve shall
be a fullway type with working parts of non-corrosive material. Valves carrying water used in potable water systems intended
to supply drinking water shall be in accordance with the requirements of NSF 61 as referenced in Table 1701.1.

710.4 Discharge Line. The discharge line from such ejector, pump, or other mechanical device shall be of approved pres-
sure rated material and be provided with an accessible backwater or swing check valve and gate or ball valve. Where the grav-
ity drainage line to which such discharge line connects is horizontal, the method of connection shall be from the top through a
wye branch fitting. The gate or ball valve shall be located on the discharge side of the backwater or check valve.

Gate or ball valves, where installed in drainage piping, shall be fullway type with working parts of corrosion-resistant
metal. Sizes 4 inches (100 mm) or more in diameter shall have cast-iron bodies, and sizes less than 4 inches (100 mm), cast-
iron or brass copper alloy bodies.

710.6 Backwater Valves. Backwater valves, gate valves, fullway ball valves, unions, motors, compressors, air tanks, and other
mechanical devices required by this section shall be located where they will be accessible for inspection and repair and, unless
continuously exposed, shall be enclosed in a masonry pit fitted with an adequately sized removable cover.

Backwater valves shall comply with ASME A112.14.1, and have bodies of cast-iron, plastic, brass copper alloy, or other
approved materials; shall have noncorrosive bearings, seats, and self-aligning discs; and shall be constructed so as to ensure a
positive mechanical seal. Such backwater valves shall remain open during periods of low flows to avoid screening of solids and
shall not restrict capacities or cause excessive turbulence during peak loads. Unless otherwise listed, valve access covers shall
be bolted type with gasket, and each valve shall bear the manufacturer’s name cast into the body and the cover.

1003.1 General Requirements. Each trap, except for traps within an interceptor or similar device shall be self cleaning. Traps
for bathtubs, showers, lavatories, sinks, laundry tubs, floor drains, urinals, drinking fountains, dental units, and similar fixtures
shall be of standard design, weight and shall be of ABS, cast-brass, cast-iron, lead, PP, PVC, or other approved material. An
exposed and readily accessible drawn-brass copper alloy tubing trap, not less than 17 B & S Gauge (0.045 inch) (0.114 mm),
shall be permitted to be used on fixtures discharging domestic sewage.



Exception: Drawn- brass copper alloy tubing traps shall not be used for urinals. Each trap shall have the manufacturer’s name
stamped legibly in the metal of the trap, and each tubing trap shall have the gauge of the tubing in addition to the manufacturer’s
name. A trap shall have a smooth and uniform interior waterway.

F 9.3 Tubing Markings. Tubing shall be clearly marked, “FIREFIGHTERS AIR SYSTEM” and “HIGH PRESSURE
BREATHING AIR” by means of signs or self-adhesive labels. Signs shall be 1 inch (25.4 mm) high and shall be secured to the
tubing. Signs shall be made of brass copper alloy, stainless steel, or plastic and engraved with 3⁄8 of an inch (9.5 mm) letters with
1⁄16 of an inch (1.6 mm) stroke lettering. Signs or labels shall be placed at not less than 20 foot (6096 mm) intervals and at each
fitting, whether the tubing is concealed or in plain view. Tubing shall have a sign or label at an accessible point.

SUBSTANTIATION:
In order to correlate throughout the UPC, the text “brass” or “bronze” needs to be replaced with “copper alloy” within
the proposed sections.  This change will correlate the UPC with terminology that is used within industry standards.

PUBLIC COMMENT 3:
SUBMITTER: Pennie L. Feehan, Pennie L. Feehan Consulting/Rep. Copper Development Association

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

205.0
Copper Alloy. A homogenous mixture of two or more metals in which copper is the primary component, such as brass and
bronze.

SUBSTANTIATION:
To maintain uniformity with NFPA, this definition was adopted by the NFPA 54 committee.

PUBLIC COMMENT 4:
SUBMITTER: Tim Ross, Ross Distributing, Inc.

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

310.6 Dissimilar Metals. Except for necessary valves, where inter-membering or mixing of dissimilar metals occurs, the
point of connection shall be confined to exposed or accessible locations.

(renumber remaining sections)

605.15 Dielectric Unions. Dielectric unions where installed at points of connection where there is a dissimilarity of metals
shall be in accordance with ASSE 1079.

(renumber remaining sections)

605.16.1 Copper or Copper Alloy Pipe or Tubing to Threaded Galvanized Steel Pipe Joints. Joints from between
copper or copper alloy pipe or tubing to threaded galvanized steel pipe shall be made by the use of with a brass adapter, brass
nipple [minimum 6 inches (152 mm)], dielectric fitting, or dielectric union in accordance with ASSE 1079. The jJoints between
the copper or copper alloy pipe or tubing and the fitting shall be a soldered, brazed, flared, or pressed joint and the connection
between the threaded pipe and the fitting shall be made with a standard pipe size threaded joint.

705.9.2 Copper or Copper Alloy Pipe or Tubing to Threaded Galvanized Steel Pipe Joints. Joints from between
copper or copper alloy pipe or tubing to threaded galvanized steel pipe shall be made by the use of with a listed copper alloy
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adapter or dielectric fitting or dielectric union in accordance with ASSE 1079. The jJoints between the copper or copper alloy
pipe or tubing and the fitting shall be a soldered or brazed, and the connection between the threaded pipe and the fittings shall
be made with a standard pipe size threaded joint.

SUBSTANTIATION:
1. There are many factors affecting corrosion in a water supply or drainage system including the amount of oxy-

gen, the coupling of dissimilar metals, temperature, pressure, and flow rates. When copper or copper-alloy pipe
or tubing is joined with galvanized steel pipe, protection against galvanic corrosion is crucial since the copper
or copper alloy pipe or tubing will plate out on the surface of the galvanized steel pipe. This is because the cop-
per or copper alloy is the more noble or inactive metal, and then becomes the cathode. The galvanized steel
becomes the anode and goes into solution. This type of problem usually is accompanied by severe tubercula-
tion (or corrosion) inside the pipe. Therefore, in Section 605.16.1 (Copper or Copper Alloy Pipe or Tubing to
Threaded Pipe Joints) and Section 705.9.2 (Copper or Copper Alloy Pipe to Threaded Pipe Joints), the text
“threaded” should be replaced with “galvanized steel” since the pipe joint between copper or copper alloy and
galvanized steel is generally made through a threaded connection for both water supply and drainage systems.
Furthermore, a brass (or copper alloy) adapter or nipple are not commonly used anymore as they are inferior to
a dielectric fitting or union (in accordance with ASSE 1079) for preventing the passage of electric current between
dissimilar metals.  

2. Section 310.6 (Dissimilar Metals) and Section 605.15 (Dielectric Unions) are no longer needed as the proposed
changes to Section 605.16.1 and Section 705.9.2 address the joint connections for water supply and drainage
pipe and tubing.

3. In Section 705.9.2, the text “tubing” should be added to the title and the last sentence since copper or copper
alloy tubing is approved for use based on ASTM B75, ASTM B251, and ASTM B306 that are referenced in Table
701.2 (Materials for Drain, Waste, Vent Pipe and Fittings).  Furthermore, the text “pipe” should be added to the
last sentence to clarify the connection that is being addressed which is pipe to fitting.
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Item # 055 Comment Seq # 008
UPC 2015 – (312.13):

SUBMITTER: Arnold Rodio
Pace Setter Plumbing, Corp 

RECOMMENDATION:
Add new text as follows:

312.13 Exposed PVC Piping. PVC piping shall not be exposed to direct sunlight.
Exceptions: 
(1) PVC piping exposed to sunlight that is protected by water based synthetic latex paints.
(2) PVC piping specifically listed for exposure to direct sunlight.
(3) PVC piping wrapped with not less than 0.04 inch (1.02 mm) thick tape or otherwise protected from UV degradation.

SUBSTANTIATION: 
The installation standards and manufacturer’s instructions do not allow for PVC pipe to be exposed to direct sun-
light except for short periods of time during construction. Many jurisdictions do not adopt the installation standards.
This protection is not currently found in the body of the code and should be to comply with the requirements of the
manufacturer. The proposed language is based on IS 8, Section 2.4.4.

COMMITTEE ACTION: Accept as Submitted

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT 1:
SUBMITTER: Jeremy Brown, NSF International

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

312.13 Exposed PVC Piping. PVC piping shall not be installed where exposed to direct sunlight.
Exceptions:
(1) PVC piping exposed to sunlight that is protected by water based synthetic latex paints. 
(2) PVC piping specifically listed for exposure to direct sunlight.
(3) (2) PVC piping wrapped with not less than 0.04 inch (1.02 mm) thick tape or otherwise protected from UV degradation.

SUBSTANTIATION:
The word “installed” should be inserted to avoid any misinterpretation that this applies to storage or transportation
prior to installation. There is no current listing program offered by any third party certifier which addresses the instal-
lation of pressure pipe exposed to direct sunlight. No standards exist which address this issue. If a future standard
or certification program is developed, that method should be brought before the technical committee for considera-
tion for inclusion in the code. 

PUBLIC COMMENT 2:
SUBMITTER: Dan Buuck, National Association of Home Builders (NAHB)

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.
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312.13 Exposed PVC Piping. PVC piping shall not be exposed to direct sunlight.
Exceptions:
(1) PVC piping exposed to sunlight that is protected by water based synthetic latex paints. 
(2) PVC piping specifically listed for exposure to direct sunlight. 
(3) PVC piping wrapped with not less than 0.04 inch (1.02 mm) thick tape or otherwise protected from UV degradation.
(4) PVC vent piping that extends not more than 24 inches (610 mm) above the roof where the roof slope is more than two units

vertical in twelve units horizontal.

SUBSTANTIATION: 
I understand the reason for protecting PVC piping from UV radiation in general. However, there is no need to pro-
tect above-roof vent piping on steep-sloped roofs for the following reasons: 
• Surface color and impact strength are the only qualities of the piping which are affected. According to the Char-

lotte Plastics Technical and Installation Manual, updated October 25, 2013: “PVC, CPVC and ABS pipe can suf-
fer surface discoloration when exposed to ultraviolet (UV) radiation from sunlight. UV radiation affects PVC, CPVC
and ABS when energy from the sun causes excitation of the molecular bonds in the plastic. The resulting reac-
tion occurs only on the exposed surface of the pipe and to the extremely shallow depths of .001 to .003 inches.
The effect does not continue when exposure to sunlight is terminated.” Furthermore, a two-year study was under-
taken to quantify the effects of UV radiation on the properties of PVC pipe (See Uni-Bell's UNI-TR-5). The study
found that exposure to UV radiation results in a change in the pipe's surface color and a reduction in impact
strength. Other properties such as tensile strength (pressure rating) and modulus of elasticity (pipe stiffness) are
not adversely affected. The most common method used to protect above ground PVC, CPVC and ABS pipe from
the sun is painting with a latex (water base) paint. Preparation of the surface to be painted is very important. The
pipe should be cleaned to remove moisture, dirt, and oil and wiped with a clean, dry cloth. Reference: Uni-Bell PVC
Pipe Association 2001.

• The piping is not pressurized and does not even have gravity flow at this location.
• The added exception only applies to steep-sloped roofs where no regular foot traffic is expected. 
• Rough plumbing is often installed during winter months, and temperatures in northern regions are usually well

below the correct range for applying latex paint. Returning to the job when the weather is warmer (possibly hold-
ing up the final inspection) just to paint the vent piping is impractical and would cause a hardship for the installer.
Applying latex paint in cold conditions would not create a strong bond, resulting in ineffective protection. Further-
more, there are regions of the US which do not already paint above-roof vent piping and do not have any prob-
lems with them.

• No technical data was submitted to demonstrate that there is a problem with PVC vent piping. 
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Item # 056 Comment Seq # 009
UPC 2015 – (312.13):

SUBMITTER: Arnold Rodio
Pace Setter Plumbing, Corp

RECOMMENDATION:
Add new text as follows:

312.13 Exposed ABS Piping. ABS piping shall not be exposed to direct sunlight.
Exception: ABS piping exposed to sunlight that is protected by water based synthetic latex paints.

SUBSTANTIATION:
The installation standards and manufacturer’s instructions do not allow for ABS pipe to be exposed to direct sunlight
except for short periods of time during construction. Many jurisdictions do not adopt the installation standards. This
protection is not currently found in the body of the code and should be to comply with the requirements of the man-
ufacturer. The proposed language is based on IS 5, Section 2.2.3.

COMMITTEE ACTION: Accept as Submitted

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Dan Buuck, National Association of Home Builders (NAHB)

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

312.13 Exposed ABS Piping. ABS piping shall not be exposed to direct sunlight. 
Exceptions:
(1) ABS piping exposed to sunlight that is protected by water based synthetic latex paints.
(2) ABS vent piping that extends not more than 24 inches (610 mm) above the roof where the roof slope is more than two units

vertical in twelve units horizontal.

SUBSTANTIATION: 
I understand the reason for protecting PVC piping from UV radiation in general. However, there is no need to pro-
tect above-roof vent piping on steep-sloped roofs for the following reasons: 
• Surface color and impact strength are the only qualities of the piping which are affected. According to the Char-

lotte Plastics Technical and Installation Manual, updated October 25, 2013: “PVC, CPVC and ABS pipe can suf-
fer surface discoloration when exposed to ultraviolet (UV) radiation from sunlight. UV radiation affects PVC, CPVC
and ABS when energy from the sun causes excitation of the molecular bonds in the plastic. The resulting reac-
tion occurs only on the exposed surface of the pipe and to the extremely shallow depths of .001 to .003 inches.
The effect does not continue when exposure to sunlight is terminated.” Furthermore, a two-year study was under-
taken to quantify the effects of UV radiation on the properties of PVC pipe (See Uni-Bell's UNI-TR-5). The study
found that exposure to UV radiation results in a change in the pipe's surface color and a reduction in impact
strength. Other properties such as tensile strength (pressure rating) and modulus of elasticity (pipe stiffness) are
not adversely affected. The most common method used to protect above ground PVC, CPVC and ABS pipe from
the sun is painting with a latex (water base) paint. Preparation of the surface to be painted is very important. The
pipe should be cleaned to remove moisture, dirt, and oil and wiped with a clean, dry cloth. Reference: Uni-Bell PVC
Pipe Association 2001.

• The piping is not pressurized and does not even have gravity flow at this location.
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• The added exception only applies to steep-sloped roofs where no regular foot traffic is expected. 
• Rough plumbing is often installed during winter months, and temperatures in northern regions are usually well

below the correct range for applying latex paint. Returning to the job when the weather is warmer (possibly hold-
ing up the final inspection) just to paint the vent piping is impractical and would cause a hardship for the installer.
Applying latex paint in cold conditions would not create a strong bond, resulting in ineffective protection. Further-
more, there are regions of the US which do not already paint above-roof vent piping and do not have any prob-
lems with them.

• No technical data was submitted to demonstrate that there is a problem with ABS vent piping.
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Item # 058 Comment Seq # 010
UPC 2015 – (Table 313.1):

SUBMITTER: Michael Cudahy
Plastic Pipe and Fittings Association (PPFA)

RECOMMENDATION:
Revise text as follows:

TABLE 313.1
HANGERS AND SUPPORTS7

(portions of table not shown remain unchanged)

Notes:
1 Support adjacent to joint, not to exceed 18 inches (457 mm).
2 Brace not to exceed 40 foot (12 192 mm) intervals to prevent horizontal movement.
3 Support at each horizontal branch connection.
4 Hangers shall not be placed on the coupling.
5 Vertical water lines shall be permitted to be supported in accordance with recognized engineering principles with regard to expansion and contraction, where

first approved by the Authority Having Jurisdiction.
6 See the appropriate IAPMO Installation Standard for expansion and other special requirements.
7 Supports, hangers, and anchors shall be installed so as not to interfere with the free expansion and contraction of the piping between anchors. Piping systems

shall be designed to prevent failure from thermal expansion or contraction.

SUBSTANTIATION: 
Mentioning expansion and contraction for materials in the table might be dealt with better elsewhere in the body of
the code, but we suggest that all materials must consider expansion and contraction if the run is long enough or where
supports are improperly installed.

COMMITTEE ACTION: Accept as Submitted

NOTE: Item # 058 failed to achieve the necessary 2⁄3 affirmative vote of returned ballots. In accordance with Section
4-3.5.2 of the Regulations Governing Committee Projects, a public comment is requested for this proposal. The
technical committee will reconsider this proposal as a public comment.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT 1:
SUBMITTER: Michael Cudahy, Plastic Pipe and Fittings Association (PPFA)

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

TABLE 313.1
HANGERS AND SUPPORTS7

(portions of table not shown remain unchanged)

Notes:
1 - 6 (remaining text unchanged)
7 Supports, hangers, and anchors for plastic piping systems shall be installed so as not to interfere with the free expansion and contraction of the piping between

anchors. Piping systems shall be designed to prevent failure from thermal expansion or contraction.
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SUBSTANTIATION: 
Not all installation standards may be adopted, or exist for all materials, so footnote 6 doesn’t cover the issue. This
modification limits the new footnote to plastic piping systems, and deletes the last sentence, which was thought to
be overreaching. 

PUBLIC COMMENT 2 (Assembly Action):
SUBMITTER: Joel Wishnoff, JW Consulting & Inspection

RECOMMENDATION: 
Request to reject the code change proposal by this public comment.

SUBSTANTIATION:
The footnote is specific to thermoplastic piping systems, but as proposed would apply to all piping systems. This could
result in not following specific recommendations and requirements in the manufacturer's installation instructions or
the job specifications.
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Item # 059 Comment Seq # 011
UPC 2015 – (Table 313.1):

SUBMITTER: Arnold Rodio
Chair, UPC Code Review Task Group (see Code Review Task Group Report Item # 23)

RECOMMENDATION:
Add new text as follows:

TABLE 313.1
HANGERS AND SUPPORTS

(portions of table not shown remain unchanged)

SUBSTANTIATION: 
In the 2012 UPC, PE-RT tubing was added as an approved building and water distribution material. However, pro-
visions were not added for the support of such tubing in Table 313.1. The proposed language is based on the rec-
ommendations of the Plastics Pipe Institute and manufacturers.

COMMITTEE ACTION: Accept as Amended by the TC
Amend proposal as follows:

TABLE 313.1
HANGERS AND SUPPORTS

(portions of table not shown remain unchanged)

COMMITTEE STATEMENT:
Cold expansion joints are not addressed within the applicable material standard for PE-RT tubing (ASTM F2769).

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: John Nielsen, State of Idaho – Division of Building Safety

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

TABLE 313.1
HANGERS AND SUPPORTS

(portions of table not shown remain unchanged)

MATERIALS TyPES OF JOINTS HORIzONTAL VERTICAL
PE-RT Cold Expansion, Insert and Compression 1 inch and smaller, 32 inches;

11⁄4 inches and larger, 4 feet 
Base and each floor; provide mid-
story guides

MATERIALS TyPES OF JOINTS HORIzONTAL VERTICAL
PE-RT Cold Expansion, Insert and Compression 1 inch and smaller, 32 inches; 11⁄4

inches and larger, 4 feet
Base and each floor; provide
mid-story guides

MATERIALS TyPES OF JOINTS HORIzONTAL VERTICAL
PE-RT Insert and Compression 1 inch and smaller, All sizes, 32

inches; 11⁄4 inches and larger, 4 feet
Base and each floor; provide
mid-story guides
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SUBSTANTIATION:
In accordance with ASTM F2769 (Polyethylene of Raised Temperature (PE-RT) Plastic Hot and Cold-Water Tubing
and Distribution Systems) which is referenced in Table 604.1, all sizes of PE-RT tubing should be supported hori-
zontally not greater than every 32 inches.  

For informational purposes only, Section X3.1.5 (Horizontal Support Spacing) from ASTM F2769 is shown as fol-
lows: X3.1.5 Horizontal Support Spacing. The maximum recommended spacing between horizontal supports is 32
in. (800 mm) for all sizes in this specification.



31

Item # 060 Comment Seq # 012
UPC 2015 – (Table 313.1, 401.2, 701.3, 906.6):

SUBMITTER: Arnold Rodio
Chair, UPC Code Review Task Group (see Code Review Task Group Report Item # 24)

RECOMMENDATION:
Delete text without substitution:

TABLE 313.1
HANGERS AND SUPPORTS

(portions of table not shown remain unchanged)

401.2 Lead. Sheet lead shall be not less than the following: For safe pans not less than 4 pounds per square foot (lb/ft2) (19
kg/m2) or 1⁄16 of an inch (1.6 mm) thick. (See Table 1401.1)

701.3 Lead. (See Table 1401.1) Sheet lead shall be not less than the following:
(1) For safe pans – not less than 4 pounds per square foot lb/ft2 (19 kg/m2) or 1⁄16 of an inch (1.6 mm) thick.
(2) For flashings or vent terminals – not less than 3 lb/ft2 (15 kg/m2) or 0.0472 of an inch (1.1989 mm) thick.
(3) Lead bends and lead traps shall be not less than 1⁄8 of an inch (3.2 mm) wall thickness.

(renumber remaining sections)

906.6 Lead. (See Table 1401.1) Sheet lead shall be not less than the following:
(1) For safe pans – not less than 4 pounds per square foot (lb/ft2) (19 kg/m2) or 1⁄16 of an inch (1.6 mm) thick.
(2) For flashings or vent terminals - not less than 3 lb/ft2 (15 kg/m2).
(3) Lead bends and lead traps shall be not less than 1⁄8 of an inch (3.2 mm) wall thickness.

(renumber remaining sections)

SUBSTANTIATION: 
1. Section 408.7 (Lining for Showers and Receptors) already provides sizing requirements for lead pans, and there-

fore Section 401.2 is redundant. For informational purposes only, Section 408.7 (7th paragraph) is being shown
as follows: 
Shower lining materials shall comply with approved standards acceptable to the Authority Having Jurisdiction.
Lead and copper subpans or linings shall be insulated from conducting substances other than their connecting
drain by 15 pound (6.8 kg) asphalt felt or its equivalent, and no lead pan or liner shall be constructed of mate-
rial weighing less than 4 lb/ft2 (19 kg/m2). Copper pans or liners shall be not less than No. 24 B & S Gauge (0.02
inches) (0.51 mm). Joints in lead pans or liners shall be burned. Joints in copper pans or liners shall be soldered
or brazed. Plastic pans shall not be coated with asphalt-based materials.

2. The only place within the UPC where safe pans are recognized is in Section 408.7 (Lining for Showers and Recep-
tors) for built on-site shower receptors. Therefore, such provisions should not be located in Chapters 7 or 9.

3. Table 701.1 does not recognize lead as an approved material to be used for drain, waste, and vent pipe. There-
fore, provisions for hangers used for lead pipe, lead vent terminals, lead traps, etc. should be deleted.

4. Provisions for lead flashings are not needed in Chapters 7 or 9 as such provisions are already addressed in Sec-
tion 312.8 (Waterproofing of Openings). For informational purposes only, Section 312.8 is being shown as fol-
lows: Joints at the roof around pipes, ducts, or other appurtenances shall be made watertight by the use of lead,
copper, galvanized iron, or other approved flashings or flashing material. Exterior wall openings shall be made
watertight. Counterflashing shall not restrict the required internal cross-sectional area of the vent.

MATERIALS TyPES OF JOINTS HORIzONTAL VERTICAL
Lead Wiped or Burned Continuous support Not to exceed 4 feet
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COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
Lead is still used in the industry as a flashing material.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: John Nielsen, State of Idaho - Division of Building Safety

RECOMMENDATION: 
Request to accept the code change proposal as submitted by this public comment.

SUBSTANTIATION:
The UPC Technical Committee rejected this item because lead flashings were being deleted. However, this is not
true. In Section 312.8 (Waterproofing of Openings), lead is listed as an approved flashing material for roof penetra-
tions. Therefore, the flashing provisions in Sections 701.3 and 906.6 are not needed.  

For informational purposes only, Section 312.8 (Waterproofing Openings) is shown as follows: 
312.8 Waterproofing of Openings. Joints at the roof around pipes, ducts, or other appurtenances shall be made
watertight by the use of lead, copper, galvanized iron, or other approved flashings or flashing material. Exterior wall
openings shall be made watertight. Counterflashing shall not restrict the required internal cross-sectional area of the
vent.
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Item # 064 Comment Seq # 013
UPC 2015 – (314.4):

SUBMITTER: Steven Panelli
City of San Francisco

RECOMMENDATION:
Revise text as follows:

314.4 Excavations. Excavations shall be completely backfilled as soon after inspection as practicable. Precaution shall be
taken to ensure compactness of backfill around piping without damage to such piping. Trenches shall be backfilled in thin lay-
ers to 12 inches (305 mm) above the top of the piping with clean earth, which shall not contain stones, boulders, cinderfill,
frozen earth, construction debris, or other materials that will damage or break the piping or cause corrosive action. Mechanical
devices such as bulldozers, graders, etc., shall be permitted to then be used to complete backfill to grade. Fill shall be properly
compacted. Precautions shall be taken to ensure permanent stability for pipe laid in filled or made ground. Thermoplastic pipe
used for sewers and other gravity flow applications shall be installed in accordance with ASTM D2321.

SUBSTANTIATION: 
ASTM D2321 is found in Table 1401.1. This standard contains detailed requirements for installation of thermoplas-
tic pipe used for sewer and other gravity flow applications.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
The committee believes the proposed language should be located in Chapter 7. Refer to committee action taken on
Item # 265.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Steven Panelli, City and County of San Francisco

RECOMMENDATION: 
Request to replace the code change proposal by this public comment.

314.4 Excavations. Excavations shall be completely backfilled as soon after inspection as practicable. Precaution shall be
taken to ensure compactness of backfill around piping without damage to such piping. Trenches shall be backfilled in thin lay-
ers to 12 inches (305mm) above the top of the piping with clean earth, which shall not contain stones, boulders, cinderfill, frozen
earth, construction debris, or other materials that will damage or break the piping or cause corrosive action. Mechanical devices
such as bulldozers, graders, etc., shall be permitted to then be used to complete backfill to grade. Fill shall be properly compacted.
Precautions shall be taken to ensure permanent stability for pipe laid in filled or made ground.

Underground thermoplastic pipe and fittings for sewers and other gravity flow applications shall be installed in accordance
with this code and Section 314.4.
314.4.1 Installation of Thermoplastic Pipe and Fittings. Trench width for thermoplastic sewer pipe shall be 1.25 times
the outside diameter of the piping plus 12 inches (305 mm) or the outside diameter of the piping plus 16 inches (406 mm). Ther-
moplastic piping shall be bedded in not less than 4 inches (102 mm) of granular fill supporting the piping. The backfill for ther-
moplastic piping shall be compacted along the sides of the piping in 6 inch (152 mm) layers and continue to not less than 12
inches (305 mm) above the piping. Compaction shall be not less than a 85 percent standard proctor density.

SUBSTANTIATION:
The standard for thermoplastic piping underground installation is ASTM D2321 which is found in Table 1401.1

of the UPC. This standard contains detailed requirements for the installation of thermoplastic pipe used for sewer
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and other gravity flow applications. The installation requirements being proposed to be added to the UPC will help
clarify the correct installation of thermoplastic piping that is based on ASTM D2321.

The reason for controlling the trench width is to enable the thermoplastic piping to gain side fill support from the
compaction which is detailed later. If the trench width is wider, the side fill support is more difficult to maintain and,
if it is narrower than the requirement, there is not enough room to compact the side fill support in 6 inch layers.

The reason for granular fill support is to enable the thermoplastic piping to embed itself in the fill, and increase
the bedding angle which takes advantage of the side fill support to prevent the piping from flattening due to the load
of the backfill on top of the pipe. A cubic foot of dirt weighs about 45 pounds and if wet the weight increases. Because
plastic piping is flexible the weight exerted on the top of the pipe forces the sides of the pipe to deflect outward.

The compaction is necessary to prevent the deflection of the pipe from the weight of the backfill. Compaction of
the side fill prevents the weight on top of the pipe from causing the pipe to become oval and leak or fail because of
the fracture of pipe walls. Undisturbed native soil is considered to be 100% standard proctor density so the 85% com-
paction attempts to restore the soil back to its original state.
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Item # 069 Comment Seq # 014
UPC 2015 – (401.1):

SUBMITTER: Cyril Unger, CPD, Chairman
American Society of Plumbing Engineers Legislative Committee 

RECOMMENDATION:
Revise text as follows:

401.1 Quality of Fixtures. Plumbing fixtures shall be constructed of dense, durable, non-absorbent materials and shall have
smooth, impervious surfaces, free from unnecessary concealed fouling surfaces. Except as permitted elsewhere in this code, fix-
tures shall comply with the quality and design of nationally recognized applicable standards referenced in Table 1401.1.

SUBSTANTIATION: 
With companion changes to reference the appropriate standards in Table 1401.1, the last sentence is no longer
required. Furthermore, this sentence has no enforcement power without a reference to a specific standard.

COMMITTEE ACTION: Accept as Submitted

NOTE: Item # 069 failed to achieve the necessary 2⁄3 affirmative vote of returned ballots. In accordance with Section
4-3.5.2 of the Regulations Governing Committee Projects, a public comment is requested for this proposal. The
technical committee will reconsider this proposal as a public comment.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT (Assembly Action):
SUBMITTER: Steven Panelli, Local 38

RECOMMENDATION: 
Request to reject the code change proposal by this public comment.

SUBSTANTIATION:
This change will allow the use of many fixtures with non-approved materials such as wood. If an alternate material
is to be approved it should be up to the AHJ. This takes away the control from the AHJ.
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Item # 072 Comment Seq # 015
UPC 2015 – (402.7):

SUBMITTER: Cyril Unger, CPD, Chairman
American Society of Plumbing Engineers Legislative Committee 

RECOMMENDATION:
Revise text as follows:

402.7 Accessible Plumbing Facilities. Where accessible facilities are required in applicable building regulations, the facil-
ities shall be installed in accordance with those regulations ICC A117.1.

SUBSTANTIATION: 
This change adds the appropriate standard to regulate accessible plumbing facilities. This change is consistent with
the recommendations from the Standards Task Group to reference the appropriate standards in the chapters. Such
a reference is necessary for the standard to be enforceable.

COMMITTEE ACTION: Accept as Submitted

NOTE: Item # 072 failed to achieve the necessary 2⁄3 affirmative vote of returned ballots. In accordance with Section
4-3.5.2 of the Regulations Governing Committee Projects, a public comment is requested for this proposal. The
technical committee will reconsider this proposal as a public comment.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT 1: 
SUBMITTER: Cyril Unger, CPD, Chairman, American Society of Plumbing Engineers Legislative Committee 

RECOMMENDATION: 
Request to accept the code change proposal as submitted by this public comment.

SUBSTANTIATION: 
ICC A117.1 is the national standard for accessible plumbing fixtures. This is the consensus standard that is refer-
enced by ADA. A state can always modify a referenced standard. It should be noted that this is the same standard
referenced in the building code. The plumbing code should be consistent with the building code.

PUBLIC COMMENT 2 (Assembly Action): 
SUBMITTER: Steven Panelli, Local 38

RECOMMENDATION: 
Request to reject the code change proposal by this public comment.

SUBSTANTIATION: 
Adding ADA requirements into the code could conflict with state or regional regulation. The code can be modified to
add in ICC A117.1 standard requirements at the time of adoption by the local jurisdiction.
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Item # 074 Comment Seq # 016
UPC 2015 – (402.7.1):

SUBMITTER: Bob Siemsen
City of Lincoln

RECOMMENDATION:
Add new text as follows:

402.7.1 Exposed Pipes and Surfaces. Water supply and drain pipes under lavatories and sinks shall be insulated or oth-
erwise configured to protect against contact. Protectors and insulators shall comply with ASME A112.18.9 or IAPMO PS 94.

SUBSTANTIATION:
Add Section 402.7.1 to include requirements for insulated protectors to cover exposed pipes and surfaces, and add
referenced standards ASME A112.18.9 and IAPMO PS 94 to serve as guides for producers, distributors, architects,
engineers, contractors, installers, inspectors and users; to promote understanding regarding materials, manufacturers
and installation; and to provide for identifying insulated protectors that conform with the code.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
IAPMO PS 94 is a non-consensus standard that competes with the proposed ANSI-consensus standard being ref-
erenced in Section 402.7.1. The committee prefers Item # 147.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT: 
SUBMITTER: David McHenry, County of Madera

RECOMMENDATION: 
Request to accept the code change proposal as submitted by this public comment.

SUBSTANTIATION:
IAPMO PS 94 covers under-sink guards not covered in ASME A112.18.9, and therefore it compliments the ASME
standard. 
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Item # 078 Comment Seq # 017
UPC 2015 – (403.0 – 403.2, 411.0 – 411.3):

SUBMITTER: Julius Ballanco, P.E., CPD, FASPE
JB Engineering and Code Consulting, P.C.

RECOMMENDATION:
Revise text as follows

403.0 Water Conserving Fixtures and Fittings.
403.1 Flush Volumes. Flush volumes for low-consumption and water-saver water closets and urinals shall comply with
applicable standards referenced in Table 1401.1.

(renumber remaining sections)

411.0 Water Closets.
411.1 Water Closet Bowls Application. Water closets shall comply with ASME A112.19.2/CSA B45.1, ASME
A112.19.3/CSA B45.4, CSA B45.5, or IAPMO Z124.4. Water closet bowls for public use shall be of the elongated type. In
nurseries, schools, and other similar places where plumbing fixtures are provided for the use of children less than 6 years of age,
water closets shall be of a size and height suitable for children’s use. Water closets shall be equipped with seats in accordance
with Section 411.2 through Section 411.2.2.
403.2 Water Closets 411.2 Water Consumption. Water closets, either flush tank, flushometer tank, or flushometer valve
operated, shall have a maximum an average consumption not to exceed 1.6 gallons (6.0 Lpf) of water per flush in accordance
with ASME A112.19.2/CSA B45.1.
411.2.1 Dual Flush Water Closets. Dual flush water closets shall comply with ASME A112.19.14. The effective flush vol-
ume for dual flush water closets shall be defined as the composite, average flush volume of two reduced flushes and one full flush.
411.2.2 Flushometer Valve Activated Water Closets. Flushometer valve activated water closets shall have a maximum
flush volume of 1.6 gallons (6.0 Lpf) of water per flush in accordance with ASME A112.19.2/CSA B 45.1.
411.2 411.3 Water Closet Seats. 411.2.2 Size. Water closet seats shall be properly sized for the water closet bowl type,.
Water closet seats and shall be of smooth, non-absorbent material. Seats for public use shall comply with the applicable stan-
dards referenced in Table 1401.1. 411.2.1 Type. Water closet sSeats, for public use, shall be of the elongated type and either
of the open front type or have an automatic seat cover dispenser. Plastic seats shall comply with IAPMO Z124.5.

(renumber remaining sections)

SUBSTANTIATION:
1. This code proposal places all material, water consumption, and application requirements for water closets into

a single section of code that is similar in format to what was approved during the 2012 cycle for other fixtures,
such as: showers, bathtubs, bidets, dishwashing machines, drinking fountains, floor drains, and sinks. This for-
mat will be more user-friendly for the end user than having to search throughout Chapter 4 to obtain such require-
ments.

2. Mandatory reference standards have been added to Sections 411.1, 411.2, 411.2.1, 411.2.2, and 411.3 to assist
the end user in identifying water closets and seats that are approved based on material and performance require-
ments without having to search throughout Table 1401.1. Adding mandatory reference standards to the body of
the code is one of the recommendations that have been made to the Technical Committee by the Standards Task
Group.

3. Sections 403.1 (Flush Volumes) & Section 403.2 (Water Closets) have been relocated to Section 411.0 as the
provisions pertain to water closets.

4. In Section 411.2 (Water Consumption), the text “an average” should be revised to “a maximum” in accordance
with Federal law.
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COMMITTEE ACTION: Accept as Amended by the TC
Amend proposal as follows: 

411.2.1 Dual Flush Water Closets. Dual flush water closets shall comply with ASME A112.19.14. The effective flush vol-
ume for dual flush water closets shall be defined as the composite, average flush volume of two reduced flushes and one full
flush.

COMMITTEE STATEMENT:
The last sentence of proposed Section 411.2.1 is not necessary as water consumption requirements are already
addressed in Section 411.2.

NOTE: Item # 078 failed to achieve the necessary 2⁄3 affirmative vote of returned ballots. In accordance with Section
4-3.5.2 of the Regulations Governing Committee Projects, a public comment is requested for this proposal. The
technical committee will reconsider this proposal as a public comment.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT 1:
SUBMITTER: Julius Ballanco, P.E., CPD, FASPE, JB Engineering and Code Consulting, P.C.

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

411.0 Water Closets.
411.1 Application. Water closets shall comply with ASME A112.19.2/CSA B45.1, ASME A112.19.3/CSA B45.4, CSA B45.5,
or IAPMO Z124.4 or CSA B45.5/IAPMO Z124. Water closet bowls for public use shall be of the elongated type. In nurseries,
schools, and other similar places where plumbing fixtures are provided for the use of children less than 6 years of age, water
closets shall be of a size and height suitable for children’s use.
411.2 Water Consumption. Water closets shall have a maximum an average consumption not to exceed 1.6 gallons (6.0
Lpf) of water per flush in accordance with ASME A112.19.2/CSA B45.1.
411.2.1 Dual Flush Water Closets. Dual flush water closets shall comply with ASME A112.19.14. The effective flush vol-
ume for dual flush water closets shall be defined as the composite, average flush volume of two reduced flushes and one full
flush.
411.2.2 Flushometer Valve Activated Water Closets. Flushometer valve activated water closets shall have a maximum
flush volume of 1.6 gallons (6.0 Lpf) of water per flush in accordance with ASME A112.19.2/CSA B 45.1.
411.3 Water Closet Seats. Water closet seats shall be properly sized for the water closet bowl type, and shall be of smooth,
non-absorbent material. Seats, for public use, shall be of the elongated type and either of the open front type or have an auto-
matic seat cover dispenser. Plastic seats shall comply with IAPMO Z124.5. 

(renumber remaining sections)

SUBSTANTIATION:
This item failed to achieve 2⁄3 affirmative vote because the last sentence of Section 411.2.1 (Dual Flush Water Clos-
ets) was removed by the TC in Salt Lake City. This proposed change looks to submit the original proposed language
with the exception of adding the new harmonized standard CSA B45.5/IAPMO Z124 versus CSA B45.5 and IAPMO
Z124.4. Furthermore, in Section 411.2 (Water Consumption), the original proposal had struck out “average” and
replaced with “maximum” which was not correct in accordance with ASME A112.19.2/CSA B45.1.  Therefore, that
change has not been brought forward in this public comment.

PUBLIC COMMENT 2:
SUBMITTER: David McHenry, County of Madera

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.
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411.1 Application. Water closets shall comply with ASME A112.19.2/CSA B45.1, ASME A112.19.3/CSA B45.4, CSA B45.5,
or IAPMO Z124.4 or CSA B45.5/IAPMO Z124. Water closet bowls for public use shall be of the elongated type. In nurseries,
schools, and other similar places where plumbing fixtures are provided for the use of children less than 6 years of age, water
closets shall be of a size and height suitable for children’s use. 

SUBSTANTIATION:
CSA B45.5-2002 and IAPMO Z124.4-2006 were superseded by the harmonized standard CSA B45.5/IAPMO Z124-
2011.

PUBLIC COMMENT 3 (Assembly Action):
SUBMITTER: Steven Panelli, Local 38

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

411.2.1 Dual Flush Water Closets. Dual flush water closets shall comply with ASME A112.19.14. The effective flush vol-
ume for dual flush water closets shall be defined as the composite, average flush volume of two reduced flushes and one full
flush.

SUBSTANTIATION:
This item should have been accepted as submitted. There is no reason to strike the last sentence of proposed Sec-
tion 411.2.1. This sentence is essential for a dual flush water closet that is 1.6/1.1 to be designated HET. US EPA
WaterSense and MaP use this to designate a water closet as HET.
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Item # 080 Comment Seq # 018
UPC 2015 – (403.1, 403.1.1, 403.2):

SUBMITTER: Karen Hobbs and Edward R. Osann
Natural Resources Defense Council;
John Koeller, P.E., Koeller & Company

RECOMMENDATION:
Revise text as follows:

403.1 Flush Volumes. Flush volumes for low-consumption and water-saver water closets and urinals shall comply with
applicable standards referenced in Table 1401.1.
403.2 Water Closets. Water closets, either flush tank, flushometer tank, or flushometer valve operated, shall have an aver-
age consumption not to exceed 1.6 gallons (6.0 Lpf) of water per flush.
403.1 Water Closets. No water closet shall have a flush volume exceeding 1.6 gallons per flush (gpf) (6.0 Lpf).
403.1.1 Gravity, Pressure Assisted and Electro-Hydraulic Tank Type Water Closets. Gravity, pressure assisted, and
electro-hydraulic tank type water closets shall have a maximum effective flush volume of not more than 1.28 gallons (4.84 Lpf)
of water per flush in accordance with ASME A112.19.2/CSA B45.1 or ASME A112.19.14.
Exception: Where a water closet is located not less than 30 feet (9144 mm) upstream of the nearest drain line connections or
fixtures, and is located where less than 1.5 drainage fixture units are upstream of the water closet drain line connection, the max-
imum consumption shall be 1.6 gallons (6.0 Lpf) of water per flush.

(renumber remaining sections)

SUBSTANTIATION: 
The maximum flush volumes in the current UPC are based upon a nationwide standard enacted 20 years ago. In
December 2010, the US Department of Energy determined that states were no longer preempted from adopting
more stringent efficiency standards for water closets, among other products. Federal Register, Vol. 75, No. 245,
December 22, 2010, p. 80289.

Today, water closets operating at 1.28 gpf or better are commonly available and perform as well as those with
higher flush volumes. Since 2006, the establishment of the WaterSense voluntary labeling program for water effi-
cient products and services by the Environmental Protection Agency has provided a framework for the recognition
of products that are substantially more efficient than minimum federal requirements while maintaining full function-
ality and customer satisfaction. WaterSense criteria for tank-type water closets were established in 2007. Manufac-
turers have responded by bringing large numbers of models to market that meet or exceed WaterSense
specifications. Based on the most recent reports by WaterSense partners, 1621 models of tank-type toilets from
100 brands currently meet the WaterSense specification, showing the widespread availability and commercial via-
bility of more efficient water closets. With the pace of introduction of new models that meet WaterSense specifica-
tions, it is reasonable to expect that these figures will be even larger by 2015. 

NRDC estimates that if the flush volume specified in this proposal were applied to new construction nationwide
effective 2016, the following savings would be realized in the residential sector alone:
• 41.6 million gallons of water per day by 2030;
• Cumulative savings for consumers of more than $138 million through 2030.
The flush volumes proposed here are the same as that specified in the IAPMO Green Plumbing and Mechanical Code
Supplement, 2012 edition. Similar language also appears in UPC 2012, Appendix L.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
The proposed water consumption requirements in Section 403.1.1 are more restrictive than what is required by Fed-
eral Law. The committee prefers Item # 078.
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A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Karen Hobbs, Natural Resources Defense Council 

RECOMMENDATION: 
Request to accept the code change proposal as submitted by this public comment.

SUBSTANTIATION: 
The Technical Committee rejected this proposal for two reasons: "The proposed water consumption requirements
in Section 403.1.1 are more restrictive than what is required by Federal Law;" and "The committee prefers Item #
078."  We would like to respond to both of those comments: 
1. There is nothing that prevents the UPC from being more restrictive than Federal Law. The maximum flush vol-

umes in the current UPC are based upon a nationwide standard enacted 20 years ago. In December, 2010, the
US Department of Energy determined that states were no longer preempted from adopting more stringent effi-
ciency standards for water closets, among other products. Federal Register, Vol. 75, No. 245, December 22,
2010, p. 80289. This document may be accessed here: http://www.regulations.gov/#!documentDetail;D=EERE-
2010-BT-WAV-0045-0001. 

Today, water closets operating at 1.28 gpf or better are commonly available and perform as well as those
with higher flush volumes. Since 2006, the establishment of the WaterSense voluntary labeling program for
water efficient products and services by the Environmental Protection Agency has provided a framework for the
recognition of products that are substantially more efficient than minimum federal requirements while maintain-
ing full functionality and customer satisfaction. WaterSense criteria for tank-type water closets was established
in 2007. Manufacturers have responded by bringing large numbers of models to market that meet or exceed
WaterSense specifications. Based on the most recent reports by WaterSense partners, 1,621 models of tank-
type toilets from nearly 100 brands currently meet the WaterSense specification, showing the widespread avail-
ability and commercial viability of these more efficient water closets. With the pace of introduction of new models
that meet WaterSense specifications, it is reasonable to expect that these figures will be substantially larger by
2015. 

2. The second reason the Technical Committee gave was that they prefered Item # 078. However, Item # 078 does
not address flush volumes. 



43

Item # 082 Comment Seq # 019
UPC 2015 – (403.1, 403.3):

SUBMITTER: Karen Hobbs and Edward R. Osann
Natural Resources Defense Council;
John Koeller, P.E., Koeller & Company;
Thomas E. Pape, Best Management Partners;
Gary Klein, Affiliated International Management, LLC

RECOMMENDATION:
Revise text as follows:

403.1 Flush Volumes. Flush volumes for low-consumption and water-saver water closets and urinals shall comply with
applicable standards referenced in Table 1401.1.

(renumber remaining sections)

403.3 Urinals. Urinals shall have an average water consumption not to exceed 1 0.5 gallon (3.8 1.9 Lpf) of water per flush in
accordance with ASME A112.19.2/CSA B45.1 or IAPMO Z124.9.

SUBSTANTIATION: 
The maximum flush volumes in the current UPC are based upon a nationwide standard enacted 20 years ago. In
December 2010, the US Department of Energy determined that states were no longer preempted from adopting
more stringent efficiency standards for water closets, among other products. Federal Register, Vol. 75, No. 245,
December 22, 2010, p. 80289.

Today, urinals operating at 0.5 gpf or better are commonly available and perform as well as those with higher
flush volumes. Since 2006, the establishment of the WaterSense voluntary labeling program for water efficient prod-
ucts and services by the Environmental Protection Agency has provided a framework for the recognition of products
that are substantially more efficient than minimum federal requirements while maintaining full functionality and cus-
tomer satisfaction. WaterSense criteria for flushing urinals were established in 2009. Manufacturers have responded
by bringing large numbers of models to market that meet or exceed WaterSense specifications. Based on the most
recent reports by WaterSense partners, 151 models of urinal fixtures from 15 brands and 91 models of urinal valves
from 7 brands currently meet the WaterSense specification, demonstrating the widespread availability and com-
mercial viability of more efficient urinals. With the pace of introduction of new models that meet WaterSense speci-
fications, it is reasonable to expect that these figures will be even larger by 2015. 

NRDC estimates that if the flush volume specified in this proposal were applied to new construction nationwide
effective 2016, by 2030 water savings would reach nearly 3 million gallons per day, and building owners would have
realized cumulative savings of more than $9 million. On a life-cycle basis, the cost savings is estimated to be $136
per fixture.

The flush volume proposed here is the same as that specified in the IAPMO Green Plumbing and Mechanical
Code Supplement, 2012 edition. Similar language also appears in UPC 2012, Appendix L.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
The proposed water consumption requirements in Section 403.3 are more restrictive than what is required by Fed-
eral Law. The committee prefers Item # 114.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Karen Hobbs, Natural Resources Defense Council
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RECOMMENDATION: 
Request to accept the code change proposal as submitted by this public comment.

SUBSTANTIATION: 
The Technical Committee gave two reasons for rejection: "The proposed water consumption requirements in Sec-
tion 403.3 are more restrictive than what is required by Federal Law;" and "The committee prefers Item # 114." We
would like to respond to those reasons: 
1. There is nothing that prevents the UPC from being more restrictive than Federal Law. The maximum flush vol-

umes in the current UPC are based upon a nationwide standard enacted 20 years ago. Indeed, the US Depart-
ment of Energy, in December of 2010, determined that states were no longer preempted from adopting more
stringent efficiency standards for urinals, among other products. Federal Register, Vol. 75, No. 245, December
22, 2010, p. 80289. This document may be accessed here: http://www.regulations.gov/#!documentDetail;
D=EERE-2010-BT-WAV-0045-0001. 

2. Item # 114 has a completely different intent than this proposal. While it references the same standards, it does
not address flush volumes. The two proposals are not in conflict. 
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Item # 086 Comment Seq # 020
UPC 2015 – (403.3.1):

SUBMITTER: Julius Ballanco, P.E., CPD, FASPE
JB Engineering and Code Consulting, P.C./
Rep. Waterless Company and Falcon Waterfree Technologies

RECOMMENDATION:
Revise text as follows:

403.3.1 Nonwater Urinals. Nonwater urinals shall be listed and comply with the applicable standards referenced in Table
1401.1. Nonwater urinals shall have a barrier liquid sealant to maintain a trap seal. Nonwater urinals shall permit the uninhib-
ited flow of waste through the urinal to the sanitary drainage system. Nonwater urinals shall be cleaned and maintained in accor-
dance with the manufacturer’s instructions after installation. Where nonwater urinals are installed they shall have a water
distribution line rough-in to the urinal location to allow for the installation of an approved backflow prevention device in the
event of a retrofit.

SUBSTANTIATION: 
Nonwater urinals do not have a requirement for a water supply. Therefore, there is no need for the code to stipulate
a water supply. The reason originally given for requiring a water supply is that the facility may choose to change the
fixture in the future to a water supplied urinal. This requirement assumes that every nonwater supplied urinal will be
replaced with a water supplied urinal. Such statistics do not exist to justify such a requirement. Furthermore, any
change in fixture will require a cost. Adding a water supply is a minimal part of that cost.

This would be equivalent to requiring every water closet to have an 11⁄2 inch water supply because the owner
may wish to switch the water closet from a tank type to a flushometer type water closet. Anyone would consider such
a code requirement to be nonsense. The same is true for requiring a water supply for a nonwater urinal.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
If the last sentence is deleted it may pose a hardship if the need arises to install the piping at a future date.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Julius Ballanco, P.E., CPD, FASPE, JB Engineering and Code Consulting, P.C./

Rep. Waterless Company and Falcon Waterfree Technologies

RECOMMENDATION: 
Request to accept the code change proposal as submitted by this public comment.

SUBSTANTIATION:
The Committee justification is completely inappropriate. It indicates a hardship. However, any renovation of a build-
ing can be considered a hardship in someone’s mind. A nonwater urinal is going to be installed in a toilet room.
Hence, there already is a water supply to accommodate the other plumbing fixtures. Thus, there is no hardship to
perform a renovation.
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Item # 087 Comment Seq # 021
UPC 2015 – (403.3.1):

SUBMITTER: Steven Panelli
City of San Francisco

RECOMMENDATION:
Revise text as follows:

403.3.1 Nonwater Urinals. Nonwater urinals shall be listed and comply with the applicable standards referenced in Table
1401.1. Nonwater urinals shall have a barrier liquid sealant to maintain a trap seal. Nonwater urinals shall permit the uninhib-
ited flow of waste through the urinal to the sanitary drainage system. Nonwater urinals shall be cleaned and maintained in accor-
dance with the manufacturer’s instructions after installation. Where nonwater urinals are installed, not less than one water
supplied fixture rated at not less than 1 water supply fixture unit (WSFU) shall be installed upstream on the same drain line to
facilitate drain line flow and rinsing. Where nonwater urinals are installed they shall have a water distribution line rough-in to
the urinal location to allow for the installation of an approved backflow prevention device in the event of a retrofit.

SUBSTANTIATION:
Water is needed to clean the waste line from the nonwater urinal in the horizontal position. Proposed language is
based on similar language found in Section L 402.3.1 of the UPC.

COMMITTEE ACTION: Accept as Submitted

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Julius Ballanco, P.E., CPD, FASPE, JB Engineering and Code Consulting, P.C./

Rep. Waterless Company and Falcon Waterfree Technologies

RECOMMENDATION: 
Request to reject the code change proposal by this public comment.

SUBSTANTIATION:
Adding non-technical requirements to the code would establish a poor precedence. The code is a technical docu-
ment. A code change cannot be based on what someone thinks is necessary. For such a change, technical data must
accompany someone’s thought. There are hundreds of installations of nonwater urinals that are functioning per-
fectly without a 1 fixture unit fixture discharging upstream. Water runs downhill by gravity. Urine runs downhill by grav-
ity. There is some thought process in this proposed change that urine is not a liquid and does not run downhill by
gravity. This change should be rejected.  
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Item # 088 Comment Seq # 022
UPC 2015 – (403.3.1, 406.0 – 406.3):

SUBMITTER: Cyril Unger, CPD, Chairman
American Society of Plumbing Engineers Legislative Committee 

RECOMMENDATION:
Delete text without substitution:

403.3.1 Nonwater Urinals. Nonwater urinals shall be listed and comply with the applicable standards referenced in Table
1401.1. Nonwater urinals shall have a barrier liquid sealant to maintain a trap seal. Nonwater urinals shall permit the uninhib-
ited flow of waste through the urinal to the sanitary drainage system. Nonwater urinals shall be cleaned and maintained in accor-
dance with the manufacturer’s instructions after installation. Where nonwater urinals are installed they shall have a water
distribution line rough-in to the urinal location to allow for the installation of an approved backflow prevention device in the
event of a retrofit.

406.0 Prohibited Fixtures.
406.1 Prohibited Water Closets. Water closets having an invisible seal or an unventilated space or having walls which are
not thoroughly washed at each discharge shall be prohibited. A water closet that might permit siphonage of the contents of the
bowl back into the tank shall be prohibited.
406.2 Prohibited Urinals. Trough urinals and urinals with an invisible seal shall be prohibited.
406.3 Miscellaneous Fixtures. Fixed wooden, or tile wash trays or sinks for domestic use shall not be installed in a build-
ing designed or used for human habitation. No sheet metal-lined wooden bathtub shall be installed or reconnected. No dry or
chemical closet (toilet) shall be installed in a building used for human habitation, unless first approved by the Health Officer.

(renumber remaining sections)

SUBSTANTIATION: 
1. The requirement for maintaining nonwater urinals is unnecessary. Chapter 1 requires plumbing systems to be

properly maintained. A statement on maintenance could be added to virtually every section of the UPC. It has
always been preferred that such a statement appear only once. There is no need to provide a water supply to
nonwater urinals. The urinals do not flush with water. The thought that such a requirement is necessary to facil-
itate quick replacement is inappropriate for the code. Such a requirement would attempt to predict future changes
to the building. When changes are made to the plumbing system, it always involves a significant cost. Further-
more, the code is not a document designed to save money for possible future changes, especially when such
a requirement adds cost to the initial installation and may never be used in the life of the building.

2. The language proposed for deletion predates the standards for water closets, urinals, and other plumbing fix-
tures. By referencing the appropriate standards for plumbing fixtures, this text is no longer required. There is no
reason to list what is not required. If the code took this approach, it could be pages long listing every conceiv-
able product that might be used as a fixture. The correct approach is to list the standards that regulate the fix-
tures. By listing the standards, the fixtures would have to meet the requirements. All of the prohibited fixtures listed
in Section 406.0 are not permitted by the fixture standards. Hence, if they are not permitted, they are prohibited.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
The deletion of these provisions would remove the need to comply with the applicable standards and installation cri-
teria for these fixtures.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Cyril Unger, CPD, Chairman, American Society of Plumbing Engineers Legislative Committee 
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RECOMMENDATION: 
Request to accept the code change proposal as submitted by this public comment.

SUBSTANTIATION:
With the acceptance of the approved standards for nonwater urinals, urinals, and water closets, these sections
become unnecessary. The referenced standards are the regulating requirements for the design and construction of
these fixtures. 
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Item # 089 Comment Seq # 023
UPC 2015 – (403.4, 404.0, 404.1, 406.0 – 406.5, 407.0 – 407.4, 421.2):

SUBMITTER: Julius Ballanco, P.E., CPD, FASPE
JB Engineering and Code Consulting, P.C.

RECOMMENDATION:
Revise text as follows:

404.0 403.0 Overflows. (remaining text unchanged)
404.1 403.1 General. (remaining text unchanged)

406.0 404.0 Prohibited Fixtures. (remaining text unchanged)
406.1 404.1 Prohibited Water Closets. (remaining text unchanged)
406.2 404.2 Prohibited Urinals. (remaining text unchanged)
406.3 404.3 Miscellaneous Fixtures. (remaining text unchanged)

407.0 405.0 Special Fixtures and Specialties. (remaining text unchanged)
407.1 405.1 Water and Waste Connections. (remaining text unchanged)
407.2 405.2 Special Use Sinks. (remaining text unchanged)
407.3 405.3 Special Use Fixtures. (remaining text unchanged)
407.4 405.4 zinc Alloy Components. (remaining text unchanged)

406.0 Lavatories. 
406.1 Application. Lavatories shall comply with ASME A112.19.1/CSA B45.2, ASME A112.19.2/CSA B45.1, ASME
A112.19.3/CSA B45.4, CSA B45.11, or IAPMO Z124.3. 
406.2 Water Consumption. The maximum water flow rate of faucets shall comply with Section 406.2.1 and Section 406.2.2.
406.2.1 Maximum Flow Rate. The maximum flow rate for public lavatory faucets shall not exceed 0.5 gpm at 60 psi (1.9
L/m at 414 kPa) and 2.2 gpm at 60 psi (8.3 L/m at 414 kPa) for private lavatory faucets in accordance with ASME A112.18.1/CSA
B125.1.
403.4 406.2.2 Metereding Faucets. Self-closing or self-closing metering faucets shall be installed on lavatories intended
to serve the transient public, such as those in, but not limited to, service stations, train stations, airports, restaurants, and con-
vention halls. Metered faucets shall deliver a maximum of 0.25 gallons (1.0 L) per metering cycle in accordance with ASME
A112.18.1/CSA B125.1. 
421.2 406.3 Limitation of Hot Water Temperature for Public Lavatories. Hot water delivered from public-use lava-
tories shall be limited to a maximum temperature of 120°F (49°C) by a device that is in accordance with ASSE 1070 or
CSAB125.3. The water heater thermostat shall not be considered a control for meeting this provision.
405.2 Continuous Wastes 406.4 Waste Outlet. Lavatories shall have a waste outlet and fixture tailpiece not less than 11⁄4
inches (32 mm) in diameter. Continuous wastes and f Fixture tailpieces shall be constructed from the materials specified in Sec-
tion 701.1 for drainage piping, provided, however, that such connections where exposed or accessible shall be permitted to be
of seamless drawn brass not less than No. 20 B & S Gauge (0.032 inches) (0.8 mm). Each such tailpiece, continuous waste, or
waste and overflow shall be not less than one and one-half (1-1⁄2) inches (40 mm) O.D. for sinks, dishwashers, laundry tubs, bath-
tubs, urinals, and similar fixtures, and not less than one and one-quarter (1-1⁄4) inches (32 mm) for lavatories, drinking fountains,
and similar small fixtures. 405.0 Strainers and Connections. 405.1 Strainers. Plumbing fixtures, other than water clos-
ets and urinals, shall be equipped with approved strainers having an approved waterway area. Strainers serving shower drains
shall have a waterway equivalent to the area of the tailpiece. Waste outlets shall be provided with an approved stopper and
strainer.
406.5 Overflow. Overflows shall be installed in accordance with Section 403.0.

(renumber remaining sections)
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SUBSTANTIATION:
1. This code proposal places all material, water consumption, and application requirements for lavatories into a sin-

gle section of code that is similar in format to what was approved during the 2012 cycle for other fixtures, such
as: showers, bathtubs, bidets, dishwashing machines, drinking fountains, floor drains, and sinks. This format will
be more user-friendly for the end user than having to search throughout Chapter 4 to obtain such requirements.

2. Mandatory reference standards have been added to Sections 406.1, 406.2.1, and 406.2.2 to assist the end user
in identifying lavatories and toilets that are approved based on material and performance requirements without
having to search throughout Table 1401.1. Adding mandatory reference standards to the body of the code is one
of the recommendations that has been made to the Technical Committee by the Standards Task Group.

3. The provisions in Section 405.2 (Continuous Wastes) should be incorporated in Section 406.4 (Waste Outlet)
as such provisions are already addressed for other types of fixtures, except lavatories, throughout Chapter 4 [ex:
showers (Section 408.4), bathtubs (Section 409.2), sinks (Section 420.3), etc.]

4. Section 405.1 (Strainers) should be deleted as provisions for strainers are already addressed for other types of
fixtures, except lavatories, throughout Chapter 4 [ex: showers (Section 408.4), bathtubs (Section 409.2), floor
drains (Section 418.2), sinks (Section 420.3), etc.]. 

COMMITTEE ACTION: Accept as Amended by the TC
Amend proposal as follows:

406.4 Waste Outlet. Lavatories shall have a waste outlet and fixture tailpiece not less than 11⁄4 inches (32 mm) in diameter.
Continuous wastes and Ffixture tailpieces shall be constructed from the materials specified in Section 701.1 for drainage pip-
ing, provided, however, that such connections where exposed or accessible shall be permitted to be of seamless drawn brass not
less than No. 20 B & S Gauge (0.032 inches) (0.8 mm). Each such tailpiece, continuous waste, or waste and overflow shall be
not less than 11⁄2 inches (40 mm) O.D. for sinks, dishwashers, laundry tubs, bathtubs, urinals, and similar fixtures, and not less
than 11⁄4 inches (32 mm) for lavatories, drinking fountains, and similar small fixtures. Waste outlets shall be provided with an
approved stopper and or strainer.

COMMITTEE STATEMENT:
As originally proposed, Section 406.4 would have required both a stopper and a strainer for lavatories without tech-
nical justification. The committee also preferred to retain the provisions for continuous wastes.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT 1:
SUBMITTER: Dan Buuck, National Association of Home Builders (NAHB)

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

406.4 Waste Outlet. Lavatories shall have a waste outlet and fixture tailpiece not less than 11⁄4 inches (32 mm) in diameter.
Continuous wastes and fixture tailpieces shall be constructed from the materials specified in Section 701.1 for drainage piping,
provided, however, that such connections where exposed or accessible shall be permitted to be of seamless drawn brass not less
than No. 20 B & S Gauge (0.032 inches) (0.8 mm). Each such tailpiece, continuous waste, or waste and overflow shall be not
less than 11⁄2 inches (40 mm) O.D. for sinks, dishwashers, laundry tubs, bathtubs, urinals, and similar fixtures, and not less than
11⁄4 inches (32 mm) for lavatories, drinking fountains, and similar small fixtures. Waste outlets shall be provided with an approved
stopper or strainer.

701.4 Continuous Wastes. Continuous wastes and fixture tailpieces shall be constructed from the materials specified in Sec-
tion 701.2 for drainage piping, provided, however, that such connections where exposed or accessible shall be permitted to be
of seamless drawn brass not less than No. 20 B & S Gauge (0.032 inches) (0.8 mm).

(renumber remaining sections)
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SUBSTANTIATION:
1. The provisions for continuous wastes and fixture tailpieces that are applicable for different types of fixtures

should be located in its own section versus included in the section that only addresses lavatories.  Such a sec-
tion should be located in Chapter 7 where the rest of the material requirements for drainage piping are located.

2. The tailpiece, continuous waste, and waste and overflow sizing provisions of Section 406.4 are not necessary
as such requirements are already addressed throughout the UPC as follows:  
• Sinks – Section 420.4 (Waste Outlet) indicates that sinks shall have a waste outlet and fixture tailpiece not

less than 11⁄2 inches in diameter.
• Dishwashers – Table 702.1 (Drainage Fixture Unit Values) indicates that the minimum size trap and trap arm

for a dishwasher is 11⁄2 inches.
• Laundry Tubs – Section 420.4 (Waste Outlet) indicates that laundry sinks (tubs) shall have a waste outlet

and fixture tailpiece not less than 11⁄2 inches in diameter.
• Bathtubs – Section 409.2 (Waste Outlet) indicates a bathtub shall be provided with a waste outlet and tail-

piece of not less than 11⁄2 inches in diameter.
• Urinals – Table 702.1 (Drainage Fixture Unit Values) indicates that the minimum size trap and trap arm for

a urinal with an exposed trap is 11⁄2 inches.
• Lavatories – See above in Section 406.4 (Waste Outlet).
• Drinking Fountains – Table 702.1 (Drainage Fixture Unit Values) indicates that the minimum size trap and

trap arm for a drinking fountain is 11⁄2 inches.

PUBLIC COMMENT 2:
SUBMITTER: Dan Buuck, National Association of Home Builders (NAHB)

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

402.9 Waste Fittings. Waste fittings shall comply with ASME A112.18.2/CSA B125.2.

(renumber remaining sections)

SUBSTANTIATION:
The reference standard for plumbing supply fittings (ASME A112.18.1/CSA B125.1) is referenced throughout Chap-
ter 4 of the UPC (ex: Sections 402.10, 417.1, 417.4, etc.). However, the appropriate standard for waste fittings
(ASME A112.18.2/CSA B125.2), such as traps and tailpieces, is not. ASME A112.18.2/CSA B125.2 is already ref-
erenced in Table 1701.1 (Referenced Standards), and ensures that mounting dimensions and connection inter-
changeability exist among manufacturers.

PUBLIC COMMENT 3:
SUBMITTER: Julius Ballanco, P.E., CPD, FASPE, JB Engineering and Code Consulting, P.C.

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

406.1 Application. Lavatories shall comply with ASME A112.19.1/CSA B45.2, ASME A112.19.2/CSA B45.1, ASME
A112.19.3/CSA B45.4, CSA B45.11, or IAPMO Z124.3. Moveable lavatory systems shall comply with ASME A112.19.12.

SUBSTANTIATION:
The TC approved of moveable sink systems that comply with ASME A112.19.12 in Item #138. The proposed revi-
sion simply clarifies that ASME A112.19.12 also applies to moveable lavatory systems as well, and should be refer-
enced accordingly in Section 406.1. 
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Item # 090 Comment Seq # 024
UPC 2015 – (403.4):

SUBMITTER: Cyril Unger, CPD, Chairman
American Society of Plumbing Engineers Legislative Committee 

RECOMMENDATION:
Revise text as follows:

403.4 Metered Public Lavatory Faucets. Public lavatories shall have a maximum flow rate of 0.5 gpm (1.9 L/m) or shall
be metering faucets. Self-closing or self-closing metering faucets shall be installed on lavatories intended to serve the transient
public, such as those in, but not limited to, service stations, train stations, airports, restaurants, and convention halls. Metered
Metering faucets shall deliver a maximum of 0.25 gallons (1.0 L) per metering cycle.

SUBSTANTIATION: 
ASPE has always supported water conservation and green initiatives. Water conservation provisions should apply
to all public faucets, not just transient locations. This is already a part of the plumbing engineers’ specifications. Self-
closing faucets have been found to be ineffective in providing water conservation. The user struggles to push the
faucet and wash their hands. The result is the use of more water than metering faucets.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
The committee prefers Item # 089 which achieves the same results as this proposal. 

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Julius Ballanco, P.E., CPD, FASPE, JB Engineering and Code Consulting, P.C.

RECOMMENDATION: 
Request to replace the code change proposal by this public comment.

TABLE 425.1
MINIMUM PLUMBING FACILITIES1

(portions of table not shown remain unchanged)

Notes:
1 - 5 (remaining text unchanged)
6 Metering faucets shall be installed on lavatories intended to serve the transient public.

SUBSTANTIATION:
Based on the actions of the TC on Items # 089 & # 090, the UPC no longer provides direction to the end user of where
a metering faucet is required to be installed. Therefore, the purpose for this public comment is to clarify to the end
user that metering faucets should be located in all public transient locations (ex: airports, restaurants, places of
assembly, etc.). 

TyPE OF
OCCUPANCy2

WATER CLOSETS
(FIXTURES PER

PERSON)3

URINALS 
(FIXTURES PER

PERSON)4

LAVATORIES
(FIXTURES PER

PERSON)5, 6

BATHTUBS OR
SHOWERS

(FIXTURES PER
PERSON)

DRINKING 
FOUNTAINS/
FACILITIES 

(FIXTURES PER
PERSON)

OTHER
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Item # 093 Comment Seq # 025
UPC 2015 – (404.2):

SUBMITTER: Christopher Salazar
Penguin Toilets, LLC 

RECOMMENDATION:
Add new text as follows:

404.2 Water Closet. Where an overflow from the bowl of a water closet will cause damage, one of the following shall be
installed:
(1) A water closet with overflow protection means.
(2) A floor drain located within the same room as the water closet.

SUBSTANTIATION: 
(Attachments for Item # 093 are included in the substantiation CD presented to the TC)

To be in compliance with UPC Section 101.3 (This code is an ordinance providing minimum requirements and stan-
dards for the protection of the public health, safety, and welfare), Section 404.1 addresses overflows installed in
sinks, tubs, and toilet-urinal tanks which is considered grey water. The overflow protection we are proposing is from
a toilet bowl overflow. Toilet overflow (blackwater spill) has not been addressed in the current code. Different from a
grey water spill, a black water spill poses an unhealthy environment and is a very expensive event to mediate/repair.
Adding this section into the code provides an additional safeguard to health, property, and public welfare thus improv-
ing this code.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
The proposed wording is vague as to its application, and therefore would be difficult to enforce.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Christopher Salazar, Penguin Toilets, LLC

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

404.2 Water Closet. Where an overflow from the bowl of a water closet will cause damage, one of the following shall be
installed:
(1) A high bulk removing water closet (1000 gpf) (3785 Lpf) or a clog free water closet.
(1) (2) A water closet with overflow protection means.
(2) (3) A floor drain located within the same room as the water closet.

SUBSTANTIATION: 
The Technical Committee felt that the original proposal was too restrictive. However, they never addressed the issue
of how to handle an overflow. This change will soften the requirement with no added cost to the consumer as fol-
lows:
1. All manufacturers are capable of the first option.
2. There is more than one manufacturer that provides overflow protection means in option 2. I can provide a list if

requested. 
3. Restrooms with two or more water closets, or a combination of one water closet and one urinal, already require

a floor drain per Section 418.3.
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Item # 094 Comment Seq # 026
UPC 2015 – (407.5):

SUBMITTER: Arnold Rodio
Chair, UPC Code Review Task Group (see Code Review Task Group Report Item # 29)

RECOMMENDATION:
Add new text as follows:

407.5 Footbaths and Shampoo Sinks. Hot water delivered to public footbaths or shampoo sinks shall be limited to a
maximum temperature of 120°F (49°C) by a device that is listed in accordance with ASSE 1070. The water heater thermostat
shall not be considered a control for meeting this provision.

SUBSTANTIATION: 
The UPC does not provide provisions for safeguarding the public from scalding where footbaths or shampoo sinks
are used.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
No data was provided to support the need for the proposed change in regards to safeguarding the public from scald-
ing hazards.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Gary Klein, Affiliated International Management, LLC

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

407.5 Footbaths and Shampoo Sinks. Hot water delivered to public footbaths or shampoo sinks shall be limited to a
maximum temperature of 120°F (49°C) by a device that is listed in accordance with ASSE 1070. The water heater thermostat
shall not be considered a control for meeting this provision. 
Exception: Water heater thermostats that are capable of maintaining the output temperature of the heated water to within 1.8°F
(1°C) of the water heater set point temperature shall be considered a control for meeting this provision.

SUBSTANTIATION: 
Section 421.2 limits the water temperature to public-use lavatories. Section 409.4 limits the water temperature to bath-
tubs and whirlpool bathtubs. Section 410.3 limits the water temperature to bidets. It seems logical that the UPC
should offer the same protection for footbaths and shampoo sinks. The reason for approving the exception is because
when the two reference standards were developed, (IAPMO references the 2004 and 2005 versions in this code
development process) storage water heaters and boilers were the most common methods of heating water. Most of
these devices had and still have thermostats designed to maintain the temperature of a storage tank within some
relatively large predetermined range. Often this range is significantly above 120°F (49°C). However, since that time,
many water heaters have come into the market that have the ability to control the output temperature of the water
heater to very tight tolerances, much like devices that are in accordance with ASSE 1070 or CSA B125.3. Since the
new water heater controls offer essentially the same protection against excessively high temperatures, they should
be allowed as a method of meeting the provisions of this section.
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Item # 096 Comment Seq # 027 
UPC 2015 – (408.2):

SUBMITTER: Karen Hobbs and Edward R. Osann
Natural Resources Defense Council;
John Koeller, P.E., Koeller & Company;
Thomas E. Pape, Best Management Partners

RECOMMENDATION:
Revise text as follows:

408.2 Water Consumption. Showerheads shall have a maximum flow rate of not more than 2.50 gpm at 80 psi (9.5 7.6 L/m
at 552 kPa), in accordance with ASME A112.18.1/CSA B125.1.

SUBSTANTIATION: 
The maximum flow rate of 2.5 gpm for showerheads in the current UPC is based upon a nationwide standard

enacted 20 years ago. In December 2010, the US Department of Energy determined that states were no longer pre-
empted from adopting more stringent efficiency standards for showerheads, among other products. Federal Regis-
ter, Vol. 75, No. 245, December 22, 2010, p. 80289. 

Today, showerheads operating at 2.0 gpm at 80 psi are commonly available and perform as well as showerheads
operating at 2.5 gpm. Since 2006, the establishment of the WaterSense voluntary labeling program for water effi-
cient products and services by the Environmental Protection Agency has provided a framework for the recognition
of products that are substantially more efficient than minimum federal requirements while maintaining full function-
ality and customer satisfaction. The WaterSense specification for showerheads was adopted in 2010, including a
maximum flow rate of 2.0 gpm @ 80 psi. Manufacturers have responded by bringing large numbers of models to mar-
ket that meet or exceed WaterSense specifications. Based on the most recent reports by WaterSense partners,
more than 808 models from 45 brands currently meet the proposed standard, demonstrating the widespread avail-
ability and commercial viability of these types of showerheads. With the pace of introduction of new models that
meet WaterSense specifications, it is reasonable to expect that these figures will be even larger by 2015. 

NRDC estimates that if the flow rate specified in this proposal were applied to new construction nationwide effec-
tive 2016, the following savings would be realized in the residential sector alone:
• 99 million gallons of water per day by 2030;
• Cumulative savings for consumers of more than $553 million by 2030.

In addition, NRDC estimated electricity and natural gas savings for the flow rates specified in this proposal,
again for new construction nationwide by 2016, based on the assumptions in WaterSense’s “Specification for Show-
erheads Supporting Statement”. The following savings would be realized in the residential sector alone:
• More than 1,863 GWh (Gigawatt Hours) per year by 2030;
• 134 million therms of natural gas per year by 2030.

The flow rate proposed here is the same as that specified in the IAPMO Green Plumbing and Mechanical Code
Supplement, 2012 edition. Similar language appears in the UPC 2012, Appendix L.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
The proposed flow rate is too restrictive as the Federal Energy Policy Act mandates that the maximum water flow
rate be at or below 2.5 gpm at 80 psi.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Karen Hobbs, Natural Resources Defense Council
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RECOMMENDATION: 
Request to accept the code change proposal as submitted by this public comment.

SUBSTANTIATION:
The Technical Committee rejected this proposal, stating that it "is too restrictive as the Federal Energy Policy Act man-
dates that the maximum water flow rate be at or below 2.5 gpm at 80 psi." There is nothing that prevents the UPC
from being more restrictive than Federal Law. The maximum flush volumes in the current UPC are based upon a
nationwide standard enacted 20 years ago. Indeed, the US Department of Energy, in December, 2010, determined
that states were no longer preempted from adopting more stringent efficiency standards for showerheads, among
other products.  Federal Register, Vol. 75, No. 245, December 22, 2010, p. 80289.  This document may be accessed
here: http://www.regulations.gov/#!documentDetail;D=EERE-2010-BT-WAV-0045-0001. 

Today, showerheads operating at 2.0 gpm at 80 psi are commonly available and perform as well as showerheads
operating at 2.5 gpm. Since 2006, the establishment of the WaterSense voluntary labeling program for water effi-
cient products and services by the Environmental Protection Agency has provided a framework for the recognition
of products that are substantially more efficient than minimum federal requirements while maintaining full function-
ality and customer satisfaction. The WaterSense specification for showerheads was adopted in 2010, including a
maximum flow rate of 2.0 gpm @ 80 psi. Manufacturers have responded by bringing large numbers of models to mar-
ket that meet or exceed WaterSense specifications. Based on the most recent reports by WaterSense partners,
more than 808 models from 45 brands currently meet the proposed standard, demonstrating the widespread avail-
ability and commercial viability of these types of showerheads. With the pace of introduction of new models that
meet WaterSense specifications, it is reasonable to expect that these figures will be even larger by 2015.
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Item # 101 Comment Seq # 028 
UPC 2015 – (408.4, Table 702.1):

SUBMITTER: Arnold Rodio
Chair, UPC Code Review Task Group (see Code Review Task Group Report Item # 30)

RECOMMENDATION:
Revise text as follows:

408.4 Waste Outlet. Showers shall have a waste outlet and fixture tailpiece not less than 2 inches (50 mm) 11⁄2 inches (40 mm)
in diameter. Fixture tailpieces shall be constructed from the materials specified in Section 701.1 for drainage piping. Strainers
serving shower drains shall have a waterway at least equivalent to the area of the tailpiece.

TABLE 702.1
DRAINAGE FIXTURE UNIT VALUES (DFU)

(portions of table not shown remain unchanged)

SUBSTANTIATION: 
1. It is illogical for the UPC to permit a combination tub/shower to have a minimum 11⁄2 inch diameter tailpiece, while

requiring a shower to have a minimum 2 inch diameter tailpiece. Both fixtures have showerheads that provide
a maximum flow rate of 2.5 gpm at 80 psi in accordance with ASME A112.18.1/CSA B125.1. Both fixtures should
have the same size tailpiece.

2. With low flow fixtures, a 11⁄2 inch versus 2 inch diameter pipe permits better scouring within the drainage piping
system, and therefore a reduction in the number of clogs that can occur.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
The reason that an 11⁄2 inch trap works for a tub/shower combo, and not a shower, is that a tub/shower combo gen-
erally has an overflow that prevents water from spilling over the top of the fixture. Furthermore, it is extremely diffi-
cult to clean hair out of a 11⁄2 inch shower trap.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT 1:
SUBMITTER: April Trafton, Donald Dickerson Associates

RECOMMENDATION: 
Request to accept the code change proposal as submitted by this public comment.

SUBSTANTIATION:
The reasons provided by the TC for rejection of this code change proposal were not technically sound. For one, if a
combination tub/shower is provided with an overflow (which is not required per Section 404.1 of the UPC) it would
not prevent the fixture from eventually overflowing since it is located upstream of the trap, and therefore could not
drain if the trap was clogged. Second, if it is difficult to clean hair out of a 11⁄2 inch shower trap than why allow a 11⁄2

PLUMBING APPLIANCES,
APPURTENANCES, OR FIXTURES

MINIMUM SIzE TRAP AND
TRAP ARM7 (inches)

PRIVATE PUBLIC ASSEMBLy8

Shower, single-head trap 2 11⁄2 2.0 2.0 2.0

Multi-head, each additional 2 11⁄2 1.0 1.0 1.0
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inch trap for a combination tub/shower? The bottom line is that no technical substantiation was provided by the TC
for rejection of this code change proposal. Engineering calculations prove without a doubt that a 11⁄2 inch trap is
more than sufficient for draining a modern shower (which is required to have a flow rate of not more than 2.5 gpm),
and at the same time provides better scoring than a 2 inch trap.

PUBLIC COMMENT 2:
SUBMITTER: Cyril Unger, CPD, Chairman, American Society of Plumbing Engineers Legislative Committee 

RECOMMENDATION: 
Request to accept the code change proposal as submitted by this public comment.

SUBSTANTIATION:
The change of a shower drain from 2 inches to 11⁄2 inches is technically justified. The maximum flow rate permitted
for a showerhead is 2.5 gpm. A 11⁄2 inch drain pitched at 1⁄4 inch per foot will flow 8.3 gpm when flowing half full. This
is based on the Manning expression and is published in the ASPE Plumbing Engineering & Design Handbook of
Tables. The flow rate permitted through a 11⁄2 inch drain is more than three times the allowable flow for a shower head.
With a 2 inch drain, the flow velocity will drop below 2 feet per second increasing the likelihood of a stoppage. A 2 inch
drain with a 1⁄4 inch per foot pitch flowing at 2.5 gpm will have a velocity of less than 0.5 feet per second.
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Item # 103 Comment Seq # 029
UPC 2015 – (408.4):

SUBMITTER: Krista Braaksma
Washington State Building Code Council

RECOMMENDATION:
Revise text as follows:

408.4 Waste Outlet. Showers shall have a waste outlet and fixture tailpiece not less than 2 inches (50 mm) in diameter. Fix-
ture tailpieces shall be constructed from the materials specified in Section 701.1 for drainage piping. Strainers serving shower
drains shall have a waterway at least equivalent to the area of the tailpiece.
Exception: In a residential dwelling unit where a 2 inch (50 mm) waste is not readily available, and approval of the Authority
Having Jurisdiction has been granted, the waste outlet, fixture tailpiece, trap, and trap arm shall be permitted to be 11⁄2 inch (40
mm) where an existing tub is replaced by a shower sized in accordance with Section 408.6. This exception only applies where
one shower head rated at 2.5 gpm (9.5 L/m) is installed.

SUBSTANTIATION:
This would allow the use of existing plumbing when doing popular residential remodeling such as adding an en suite
bath to a master bedroom.

COMMITTEE ACTION: Accept as Amended by the TC
Amend proposal as follows:

408.4 Waste Outlet. Showers shall have a waste outlet and fixture tailpiece not less than 2 inches (50 mm) in diameter. Fix-
ture tailpieces shall be constructed from the materials specified in Section 701.1 for drainage piping. Strainers serving shower
drains shall have a waterway at least equivalent to the area of the tailpiece.
Exception: In a residential dwelling unit where a 2 inch (50 mm) waste is not readily available, and approval of the Authority
Having Jurisdiction has been granted, the waste outlet, fixture tailpiece, trap, and trap arm shall be permitted to be 11⁄2 inch (40
mm) where an existing tub is replaced by a shower sized in accordance with Section 408.6. This exception only applies where
one showerhead rated at 2.5 gpm (9.5 L/m) or less is installed.

COMMITTEE STATEMENT:
The amendment is made as the proposed wording would be restrictive and would only apply to showerheads rated
at exactly 2.5 gpm.

NOTE: Item # 103 failed to achieve the necessary 2⁄3 affirmative vote of returned ballots. In accordance with Section
4-3.5.2 of the Regulations Governing Committee Projects, a public comment is requested for this proposal. The
technical committee will reconsider this proposal as a public comment.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT (Assembly Action):
SUBMITTER: Steven Panelli, Local 38

RECOMMENDATION: 
Request to reject the code change proposal by this public comment.

SUBSTANTIATION:
The proposed language is vague and unenforceable. For example, what is "readily available"? The substantiation
provided does not justify reduction of the requirement of a 2" tailpiece, trap, and/or waste outlet.
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Item # 104 Comment Seq # 030 
UPC 2015 – (408.5):

SUBMITTER: Steven Panelli
City of San Francisco

RECOMMENDATION:
Revise text as follows:

408.5 Finished Curb or Threshold. Where a shower receptor has a finished dam, curb, or threshold it shall be not less than
1 inch (25.4 mm) lower than the sides and back of such receptor. In no case shall a dam or threshold be less than 2 inches (51
mm) or exceeding 9 inches (229 mm) in depth where measured from the top of the dam or threshold to the top of the drain. Each
such receptor shall be provided with an integral nailing flange to be located where the receptor meets the vertical surface of the
finished interior of the shower compartment. The flange shall be watertight and extend vertically not less than 1 inch (25.4 mm)
above the top of the sides of the receptor. The finished floor of the receptor shall slope uniformly from the sides towards the drain
not less than 1⁄4 inch per foot (20.8 mm/m), nor more than 1⁄2 inch per foot (41.8 mm/m).

Thresholds shall be of sufficient width to accommodate a minimum 22 inch (559 mm) door. Shower doors shall open so as
to maintain not less than a 22 inch (559 mm) unobstructed opening for egress. The immediate adjoining space to showers with-
out thresholds shall be considered a wet location and shall comply with the requirements of the building, residential, and elec-
trical codes.
Exceptions:
(1) Showers that are designed to be in accordance with the accessibility standards listed in Table 1401.1.
(2) A cast-iron shower receptor flange shall be not less than 0.3 of an inch (7.62 mm) in height.
(3) For flanges not used as a means of securing, the sealing flange shall be not less than 0.3 of an inch (7.62 mm) in height.

SUBSTANTIATION: 
The proposed change to Section 408.5 would eliminate potential conflicts between the UPC and the other model
codes, such as the NFPA 70 (410.10D), the IBC (1210.1), and the IRC (R307.2). Electrical switches and outlets
may need to be relocated out of possible range of the shower spray. Wall and floor construction would need to be
constructed to be resistant to the effects of repeated exposure to moisture. The NEC defines wet locations at show-
ers as 3 feet wide by 8 feet tall; the IBC and the IRC protect the structure from shower spray to a point 70 inches
above the drain. Manufacturers now market shower receptors without thresholds that can replace bathtubs. The
proposed code language would provide clarification to the building official, along with the end user, for enforcement
of the building, residential, and electrical codes.

COMMITTEE ACTION: Accept as Submitted

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT 1:
SUBMITTER: Len Swatkowski, Plumbing Manufacturers International (PMI)

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

408.5 Finished Curb or Threshold. Where a shower receptor has a finished dam, curb, or threshold it shall be not less than
1 inch (25.4 mm) lower than the sides and back of such receptor. In no case shall a dam or threshold be less than 2 inches (51
mm) or exceeding 9 inches (229 mm) in depth where measured from the top of the dam or threshold to the top of the drain. Each
such receptor shall be provided with an integral nailing flange to be located where the receptor meets the vertical surface of the
finished interior of the shower compartment. The flange shall be watertight and extend vertically not less than 1 inch (25.4 mm)
above the top of the sides of the receptor. The finished floor of the receptor shall slope uniformly from the sides towards the drain
not less than 1⁄4 inch per foot (20.8 mm/m), nor more than 1⁄2 inch per foot (41.8 mm/m).



61

Thresholds shall be of sufficient width to accommodate a minimum 22 inch (559 mm) door. Shower doors shall open so as
to maintain not less than a 22 inch (559 mm) unobstructed opening for egress.  The immediate adjoining space to showers with-
out thresholds shall be considered a wet location and shall comply with the requirements of the building, residential, and elec-
trical codes. 
Exceptions:
(1) Showers that are designed to be in accordance with the accessibility standards listed in Table 1401.1 ICC A117.1.
(2) & (3) (remaining text unchanged)

SUBSTANTIATION:
1. There is no definition in the UPC for “wet location.” NFPA 70 (National Electrical Code) defines a “wet location”

as follows: “Installations underground or in concrete slabs or masonry in direct contact with the earth; in loca-
tions subject to saturation with water or other liquids, such as vehicle washing areas; and in unprotected loca-
tions exposed to weather.” No aspect of this definition would apply to a space that is adjacent to a shower. The
space within the shower is subject to saturation, but not the whole bathroom space (like a vehicle washing area).
This code change would make the UPC the only code to define a bathroom space as a wet location.

2. The text, “The immediate adjoining space to showers without thresholds,” could apply to the whole bathroom in
a single-family dwelling. Therefore, in accordance with NFPA 70-2014 (Articles 404.4 and 406.9), all electrical
switches and receptacles installed in a bathroom would be required to have enclosures that are weatherproof.
Article 410.10 of NFPA 70 would require all lighting fixtures (luminaries) to be marked “Suitable for Wet Loca-
tions” which are much more expensive than fixtures typically installed in a bathroom. 

3. Section 408.5 currently provides an exception for accessible showers. Therefore, if a shower is designed in
accordance with the accessibility standards listed in Table 1401.1 (Referenced Standards), then the space that
is adjacent to the shower would not need to meet the requirements for a wet location.  This does not make
sense if the purpose of the code change proposal is to require spaces that are adjacent to a shower without a
threshold to be considered wet locations.

4. No technical justification was submitted to demonstrate that a shower without a threshold is a risk to public
health and safety.

5. Exception (1) of Section 408.5 should be modified to correlate with the same text used for Exception (1) of Sec-
tion 408.6 (Shower Compartments). For informational purposes only, Exception (1) of Section 408.6 is shown
as follows: (1) Showers that are designed to be in accordance with ICC A117.1.

PUBLIC COMMENT 2:
SUBMITTER: Dan Buuck, National Association of Home Builders (NAHB)

RECOMMENDATION: 
Request to reject the code change proposal by this public comment.

SUBSTANTIATION: 
Although there may be some ambiguity and some interpretation necessary where showers without thresholds are
concerned, the proposed language is much more restrictive and makes enforcement open to even wider interpre-
tation. First of all, the phrase "immediate adjoining space" is very ambiguous. "Space" is not a defined term, and since
a space is often thought of as being defined by physical barriers, many would interpret it as encompassing the entire
bathroom outside of the shower. For a requirement like this to work, it would have to be tied to a set dimension. Obvi-
ously that brings with it a whole new set of challenges when considering all the different bathroom layouts, such as
one with an intervening wall between the shower head and electrical receptacles. This type of layout shouldn't require
additional protection from shower spray, but that isn't obvious from the language. That is why it seems best to leave
the section as is and rely on current interpretation. Secondly, using the term "wet location" in regards to electrical
receptacles would require a bubble cover (i.e. "an enclosure that is weatherproof whether or not the attachment
plug cap is inserted" 2014 NEC 406.9(C)). This is obviously overkill, especially since the electrical code does not treat
the area adjacent to showers as a wet or damp location. Instead, new language in the electrical code requires recep-
tacles within 6 feet of the shower to be GFCI protected (2014 NEC 210.8(A)(9)). Note that there is no requirement
for the receptacle to even include a cover for damp locations. Finally, the term "wet location" does not trigger any
additional waterproofing for floors or walls in the residential code as, I believe, was intended. That term is only used
in the residential code for electrical installations and exposure ratings for fire retardant treated wood, so there would
be no added clarification for walls and floors offered by this new language.



62

Item # 110 Comment Seq # 031 
UPC 2015 – (409.4, 410.3, 421.2):

SUBMITTER: Bob Adler
City of San Jose

RECOMMENDATION:
Revise text as follows:

409.4 Limitation of Hot Water in Bathtubs and Whirlpool Bathtubs. The maximum hot water temperature discharg-
ing from the bathtub and whirlpool bathtub filler shall be limited to 120°F (49°C) by a device that is in accordance with ASSE
1070 or CSA B125.3 at or near the point-of-use. Water heater thermostats shall not be considered a control for meeting this pro-
vision.

410.3 Limitation of Water Temperature in Bidets. The maximum hot water temperature discharging from a bidet shall
be limited to 110°F (43°C) by a device that is in accordance with ASSE 1070 or CSA B125.3 at or near the point-of-use. Water
heater thermostats shall not be considered a control for meeting this provision.

421.2 Limitation of Hot Water Temperature for Public Lavatories. Hot water delivered from public-use lavatories
shall be limited to a maximum temperature of 120°F (49°C) by a device that is in accordance with ASSE 1070 or CSA B125.3
at or near the point-of-use. The water heater thermostat shall not be considered a control for meeting this provision.

SUBSTANTIATION: 
Inclusion of standards into the body of the code should be qualified by specific code language as to how and where
the referenced part is to be installed, applied, or used. Standards language is not written as code language but
rather it is a description of how a particular product is to be made or tested. For example, in the case of Sections
409.4, 410.3 and 421.2 it should clearly state that a tempering valve that meets either ASSE 1070 or CSA 125.3 be
used at or near the point-of-use as the standards don’t clearly or exactly state this and a possible conflict can occur.
It should be noted that CSA 125.3 can or may be used at or near the source of the hot water, and if it does, the water
downstream may be protected from being too hot but not adequately protected from Legionella growth which the use
of the hotter water will do. Also note that such language already exist in Section 408.3 for shower control valves, and
this helps to enforce the code during inspections. The code should define (specify) how a standard is to be used.

COMMITTEE ACTION: Accept as Submitted

NOTE: Item # 110 failed to achieve the necessary 2⁄3 affirmative vote of returned ballots. In accordance with Section
4-3.5.2 of the Regulations Governing Committee Projects, a public comment is requested for this proposal. The
technical committee will reconsider this proposal as a public comment.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT 1:
SUBMITTER: Cyril Unger, CPD, Chairman, American Society of Plumbing Engineers Legislative Committee 

RECOMMENDATION: 
Request to reject the code change proposal by this public comment.

SUBSTANTIATION:
This change would restrict the design of plumbing systems and mandate specific thermostatic mixing valves (point-of-
use). There is not technical justification for restricting ASSE 1070 devices beyond their listing. All ASSE 1070 devices
provide a high level of protection for the hot water supply. The proposed change would also have the implications of
requiring a single ASSE 1070 device for each bathtub, bidet, and lavatory. This is costly and overly restrictive.
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PUBLIC COMMENT 2:
SUBMITTER: William Chapin, Professional Code Consulting, LLC

RECOMMENDATION: 
Request to reject the code change proposal by this public comment.

SUBSTANTIATION:
There is no technical justification for mandating the location of ASSE 1070 devices. ASSE 1070 devices are tested
and certified to limit the maximum temperature regardless of their location. The phrase “at or near” is an arbitrary
term and unenforceable. 

PUBLIC COMMENT 3:
SUBMITTER: Len Swatkowski, Plumbing Manufacturers International (PMI)

RECOMMENDATION: 
Request to replace the code change proposal by this public comment.

408.3 Individual Shower and Tub-Shower Combination Control Valves. Showers and tub-shower combinations shall
be provided with individual control valves of the pressure balance, thermostatic, or combination pressure balance/thermostatic
mixing valve type that provide scald and thermal shock protection for the rated flow rate of the installed showerhead. These
valves shall be installed at the point of use and in accordance with ASSE 1016/ASME A112.1016/CSA B125.16 ASSE 1016 or
ASME A112.18.1/CSA B125.1. Gang showers, where supplied with a single temperature-controlled water supply pipe, shall be
controlled by a mixing valve that is in accordance with ASSE 1069. Handle position stops shall be provided on such valves and
shall be adjusted per the manufacturer’s instructions to deliver a maximum mixed water setting of 120°F (49°C). Water heater
thermostats shall not be considered a suitable control for meeting this provision.

409.4 Limitation of Hot Water in Bathtubs and Whirlpool Bathtubs. The maximum hot water temperature discharg-
ing from the bathtub and whirlpool bathtub filler shall be limited to 120°F (49°C) by a device that is in accordance with ASSE
1070, ASSE 1016/ASME A112.1016/CSA B125.16, or CSA B125.3. Water heater thermostats shall not be considered a control
for meeting this provision.

410.3 Limitation of Water Temperature in Bidets. The maximum hot water temperature discharging from a bidet shall
be limited to 110°F (43°C) by a device that is in accordance with ASSE 1070, ASSE 1016/ASME A112.1016/CSA B125.16, or
CSA B125.3. Water heater thermostats shall not be considered a control for meeting this provision.

421.2 Limitation of Hot Water Temperature for Public Lavatories. Hot water delivered from public-use lavatories
shall be limited to a maximum temperature of 120°F (49°C) by a device that is in accordance with ASSE 1070, ASSE
1016/ASME A112.1016/CSA B125.16, or CSA B125.3. The water heater thermostat shall not be considered a control for meet-
ing this provision.

TABLE 1701.1
REFERENCED STANDARDS

Note: ASSE 1016/ASME A112.1016/CSA B125.16 meets the requirements for a mandatory reference stan-
dard in accordance with Section 3-3.7.1 of IAPMO’s Regulations Governing Committee Projects.

(portions of table not shown remain unchanged)

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED SECTIONS
ASSE 1016/ASME
A112.1016/CSA B125.16-2011*

Automatic Compensating Valves for Individual
Showers and Tub/Shower Combinations

Valves 408.3, 409.4, 410.3, 421.2

ASSE 1016-2005* Automatic Compensating Valves for Individual
Showers and Tub/Shower Combinations

Valves 408.3
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SUBSTANTIATION:
1. Section 408.3 (Individual Shower and Tub-Shower Combination Control Valves) permits a tub-shower valve in

accordance with ASSE 1016 to be used for tub filling in a tub/shower combination.  This change explicitly per-
mits the same device to be used for bathtub only installations.

2. If you review both ASSE 1016 and ASSE 1070 you will see the temperature range for an ASSE 1016 device is
set for tub/shower combinations, but can be used with a stand-alone bathtub while the ASSE 1070 requirement
applies to a stand-alone bathtub only. Comparing these two requirements you will note that the ASSE 1016
device has a much stricter tolerance and provides better temperature control in fluctuating pressure change
conditions.

3. Tub/shower combinations that were installed in the past did not have a deck mounted fitting, but a wall mounted
spout, and therefore were required to meet the requirements of ASSE 1016; bathtubs that had a deck mounted
fitting did not. When the ASSE 1070 standard was created, it was meant to address the need for a compensat-
ing valve on roman tubs and whirlpools (stand-alone tubs or island build-outs). The tubs built with a facing wall
are still compliant with an ASSE 1016 compensating valve in the adjoining facing wall.

4. Since the conception of automatic compensating valves (anti-scald per the standard) in the late 1980’s, the
application of the ASSE 1016 standard has been applied to tubs, showers, and tub-shower combinations for the
protection of the end user. As defined by ASSE: Automatic compensating valves – a water-mixing valve that is
supplied with hot and cold water and that provides a means of automatically maintaining the water temperature
selected for an outlet. Note: Automatic compensating valves are used to reduce the risk of scalding and ther-
mal shock.

5. ASSE 1016/ASME A112.1016/CSA B125.16 is the new harmonized standard for the performance of automatic
compensating valves that replaces ASSE 1016.  Therefore, Section 408.3 and Table 1701.1 should be revised
accordingly.

6. The same logic applies to Sections 410.3 and 421.2 where an ASSE 1016 valve can provide a better level of
temperature protection than an ASSE 1070 valve at flow rates more in line with those used in bidets and
lavatories.

PUBLIC COMMENT 4:
SUBMITTER: Bob Adler, City of San Jose

RECOMMENDATION: 
Request to accept the code change proposal as submitted by this public comment.

SUBSTANTIATION:
I agree with the merits of the substantiation submitted with the original code change proposal.
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Item # 111 Comment Seq # 032 
UPC 2015 – (410.1):

SUBMITTER: Cyril Unger, CPD, Chairman
American Society of Plumbing Engineers Legislative Committee 

RECOMMENDATION:
Revise text as follows:

410.0 Bidets.
410.1 Application. Bidets shall comply with the applicable standards referenced in Table 1401.1 ASME A112.19.2/CSA
B45.1.

SUBSTANTIATION: 
This change adds the appropriate standard for bidets. This change is consistent with the recommendations from the
Standards Task Group to reference the appropriate standards in the chapters. Such a reference is necessary for the
standard to be enforceable.

COMMITTEE ACTION: Accept as Submitted

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Len Swatkowski, Plumbing Manufacturers International (PMI)

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

410.0 Bidets.
410.1 Application. Bidets shall comply with ASME A112.19.2/CSA B45.1 or ASME A112.19.3/CSA B45.4.

SUBSTANTIATION:
This change adds the appropriate standard for stainless steel bidets. ASME A112.19.3/CSA B45.4 is already refer-
enced in Table 1701.1 (Referenced Standards).
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Item # 113 Comment Seq # 033
UPC 2015 – (411.3, Table 1401.1):

SUBMITTER: Bob Siemsen
City of Lincoln

RECOMMENDATION:
Add new text as follows:

411.3 Overflows in Water Closets. Water closets with overflow shall comply with IAPMO IGC 252.

TABLE 1401.1
REFERENCED STANDARDS

Note: IAPMO Guide Criteria (IGC) 252 publication was not developed via an open process having a pub-
lished development procedure in accordance with Section 3-3.7.1.2 of IAPMO’s Regulations Governing Com-
mittee Projects.

(portions of table not shown remain unchanged)

SUBSTANTIATION: 
Add Section 411.3 to include requirements for water closets with overflow and add IAPMO IGC 252 to serve as a
guide for producers, distributors, architects, engineers, contractors, installers, inspectors, and users; to promote
understanding regarding materials, manufacture and installation; and to provide for identifying water closets with an
overflow complying with the code. IAPMO IGC 252 has been approved by IAPMO’s Standards Review Committee
for listing purposes. IAPMO R&T currently has manufacturers listed to this standard.

COMMITTEE ACTION: Accept as Submitted

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Mark Arie, Self

RECOMMENDATION: 
Request to reject the code change proposal by this public comment.

SUBSTANTIATION: 
IGC 252 should not be referenced in the code as provisions for overflows in gravity flush tanks for water clos-

ets and urinals are addressed in Section 413.5 (Overflows in Flush Tanks) and ASME A112.19.5/CSA B45.15. Fur-
thermore, every requirement within IGC 252 indicates that compliance with ASME A112.19.2/CSA B45.1 must be
achieved except for the testing requirements of the overflow system.  Therefore, referencing IGC 252 within the
body of the code provides nothing to enhance the overall safety of the code that is not already achieved by refer-
encing ASME A112.19.2/CSA B45.1, ASME A112.19.5/CSA B45.15, or as indicated in current provisions of the UPC.

For informational purposes only, Section 413.5 is shown as follows: Flush tanks shall be provided with overflows
discharging into the water closet or urinal connected thereto. Overflows supplied as original parts with the fixture shall
be of sufficient size to prevent tank flooding at the maximum rate at which the tank is supplied with water under nor-
mal operating conditions and where installed in accordance with the manufacturer’s installation instructions.

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED
SECTIONS

IAPMO IGC 252-2008 Water Closet with an Overflow Fixtures 411.3
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Item # 114 Comment Seq # 034
UPC 2015 – (412.1, Table 1401.1):

SUBMITTER: Cyril Unger, CPD, Chairman
American Society of Plumbing Engineers Legislative Committee 

RECOMMENDATION:
Add new text as follows:

412.0 Urinals.
412.1 Application. Urinals shall comply with ASME A112.19.2/CSA B45.1, ASME A112.19.19, or CSA B45.5/IAPMO
Z124. Spuds for urinals and flush valves for urinal tanks shall comply with ASME A112.19.5/CSA B45.15.

(renumber remaining sections)

TABLE 1401.1
REFERENCED STANDARDS

Note: ASME A112.19.5/CSA B45.15 and CSA B45.5/IAPMO z124 meet the requirements for mandatory refer-
ence standards in accordance with Section 3-3.7.1 of IAPMO’s Regulations Governing Committee Projects.

(portions of table not shown remain unchanged)

SUBSTANTIATION: 
This change adds the appropriate standards for urinals including nonwater urinals. This also adds the appropriate
standard for urinal spuds and flush valves inside urinal tanks. This change is consistent with the recommendations
from the Standards Task Group to reference the appropriate standards in the chapters. Such a reference is neces-
sary for the standards to be enforceable.

COMMITTEE ACTION: Accept as Submitted

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT 1:
SUBMITTER: Len Swatkowski, Plumbing Manufacturers International (PMI)

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

412.0 Urinals.
412.1 Application. Urinals shall comply with ASME A112.19.2/CSA B45.1, ASME A112.19.3/CSA B45.4, ASME
A112.19.19, or CSA B45.5/IAPMO Z124. Spuds for urinals and flush valves for urinal tanks shall comply with ASME
A112.19.5/CSA B45.15.
412.2 General Backflow Protection. A water supply to a urinal shall be protected by an approved-type vacuum breaker or
other approved backflow prevention device in accordance with Section 603.5.
403.3 Urinals 412.3 Water Consumption. Urinals shall have an average water consumption not to exceed 1 gallon (3.8
Lpf) of water per flush in accordance with ASME A112.19.2/CSA B45.1.

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED
SECTIONS

ASME A112.19.5-2011/CSA B45.15-2011* Flush Valves and Spuds for Water Closets, Urinals,
and Tanks

Fixtures 412.1

CSA B45.5-2011/IAPMO Z124-2011 Plastic Plumbing Fixtures Fixtures 412.1
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403.3.1 412.4 Nonwater Urinals. Nonwater urinals shall be listed and comply with the applicable standards referenced in
Table 1401.1 ASME A112.19.19. Nonwater urinals shall have a barrier liquid sealant to maintain a trap seal. Nonwater urinals
shall permit the uninhibited flow of waste through the urinal to the sanitary drainage system. Nonwater urinals shall be cleaned
and maintained in accordance with the manufacturer’s instructions after installation. Where nonwater urinals are installed, not
less than one water supplied fixture rated at not less than 1 water supply fixture unit (WSFU) shall be installed upstream on the
same drain line to facilitate drain line flow and rinsing. Where nonwater urinals are installed they shall have a water distribu-
tion line rough-in to the urinal location to allow for the installation of an approved backflow prevention device in the event of
a retrofit.

(renumber remaining sections)

SUBSTANTIATION:
1. All of the sections in Chapter 4 that pertain to urinals should be located in the same section for ease of use.
2. This change adds the appropriate standard for stainless steel urinals. ASME A112.19.3/CSA B45.4 is already

referenced in Table 1401.1 (Referenced Standards).
3. The title of Section 412.2 should be revised to “Backflow Protection” to be consistent with similar sections for

bathtubs, bidets, and dishwashing machines that pertain to backflow protection.
4. ASME A112.19.2/CSA B45.1 contains the water consumption requirements for both water closets and urinals,

and therefore should be referenced in Section 412.3 (Water Consumption). Furthermore, the term “water” does
not need to be stated twice within Section 412.3 to comply with the standard.

5. ASME A112.19.19 is being struck out in Section 412.1 (Application) and being relocated to Section 412.4 (Non-
water Urinals) as it pertains to nonwater urinals only. The term “listed” is being struck out in Section 412.4 as
the code already requires in Section 301.2 (Minimum Standards) that fixtures be listed or labeled.

PUBLIC COMMENT 2:
SUBMITTER: Julius Ballanco, P.E., CPD, FASPE, JB Engineering and Code Consulting, P.C.

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

412.0 Urinals.
412.1 Application. Urinals shall comply with ASME A112.19.2/CSA B45.1, ASME A112.19.19, or CSA B45.5/IAPMO
Z124. Spuds for urinals and flush valves for urinal tanks shall comply with ASME A112.19.5/CSA B45.15.

413.3 Fill Valves Flush Tanks. Flush tanks for manual flushing shall be equipped with a flush valve in accordance with
ASME A112.19.5/CSA B45.15 or CSA B125.3, and an antisiphon fill valve (ballcock) that is in accordance with ASSE 1002
or CSA B125.3, and shall be installed in accordance with Section 603.5.2.

SUBSTANTIATION:
1. It is not necessary to address specific requirements for spuds since ASME A112.19.2/CSA B45.1 already pro-

vides such provisions for flushometer tanks and references ASME A112.19.5/CSA B45.15 for such provisions
for flush tanks.  

2. Requirements for flush valves should be located in Section 413.3 where the code requirements that pertain to
components located within a flush tank are addressed, and therefore the section title should be changed to
“Flush Tanks.” In accordance with ASME A112.19.2/CSA B45.1, both ASME A112.19.5/CSA B45.15 and CSA
B125.3 are the appropriate referenced standards for flush valves used in water closets, urinals, clinical sinks,
etc.  
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Item # 118 Comment Seq # 035
UPC 2015 – (414.1):

SUBMITTER: Cyril Unger, CPD, Chairman
American Society of Plumbing Engineers Legislative Committee 

RECOMMENDATION:
Revise text as follows:

414.0 Dishwashing Machines.
414.1 Application. Domestic dishwashing machines shall comply with AHAM DW-1 or UL 749. or cCommercial dish-
washing machines shall comply with NSF 3 or UL 921, and ASSE 1004 the applicable standards referenced in Table 1401.1.

SUBSTANTIATION: 
This change adds the appropriate standards for dishwashing machines. This change is consistent with the recom-
mendations from the Standards Task Group to reference the appropriate standards in the chapters. Such a refer-
ence is necessary for the standards to be enforceable.

COMMITTEE ACTION: Accept as Amended by the TC
Amend proposal as follows:

414.0 Dishwashing Machines.
414.1 Application. Domestic dishwashing machines shall comply with AHAM DW-1 or UL 749. Commercial dishwashing
machines shall comply with NSF 3 or and UL 921, and ASSE 1004.

COMMITTEE STATEMENT:
The amendment removes references to standards that are not appropriate for this section of the code.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT 1:
SUBMITTER: Len Swatkowski, Plumbing Manufacturers International (PMI)

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

TABLE 1701.1
REFERENCED STANDARDS

(portions of table not shown remain unchanged)

SUBSTANTIATION:
AHAM DW-1 was originally proposed to be referenced in Section 414.1 (Application) for domestic dishwashing
machines; however the TC amended the original proposed code change to not reference AHAM DW-1 as it is not
an appropriate reference standard for safeguarding public health and safety, and is already referenced in UL 749
where applicable. Therefore, since the standard is not referenced anywhere else in the code text, and is already ref-
erenced in UL 749, it should be deleted from Table 1701.1 (Referenced Standards). 

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED
SECTIONS

AHAM DW-1-2010* Household Electric Dishwashers Appliances 301.2.2, 301.3
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PUBLIC COMMENT 2:
SUBMITTER: Tim Ross, Ross Distributing, Inc.

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

414.0 Dishwashing Machines.
414.1 Application. Domestic dishwashing machines shall comply with UL 749. Commercial dishwashing machines shall
comply with NSF 3 and UL 921.

SUBSTANTIATION:
UL 749 and UL 921 primarily deal with electrical and construction requirements for dishwashing machines, and not
plumbing requirements (ex: protection of the potable water supply, requirements for drainage, etc.) which is the
intent of the UPC. UL 921 does provide fuel gas provisions; however such requirements are already addressed
within the NFPA 54 extractions located in Chapter 5 (fuel gas vents and chimneys) and Chapter 12 (fuel gas piping).
UL 749 only provides one section that pertains to plumbing requirements that addresses a standard that is no longer
in print (ASSE 1006) and provisions for vacuum breakers that are already addressed in Table 603.2 of the UPC.
Therefore, the proposed code language provides nothing to enhance the overall protection already afforded by the
UPC. NSF 3 should remain in Section 414.1 as it provides minimum public health and sanitation requirements for
materials, design, construction, and performance of commercial dishwashing machines and their related components.
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Item # 123 Comment Seq # 036
UPC 2015 – (415.1, Table 1401.1):

SUBMITTER: Cyril Unger, CPD, Chairman
American Society of Plumbing Engineers Legislative Committee 

RECOMMENDATION:
Revise text as follows:

415.1 Application. Drinking fountains shall be self-closing and comply with ASME A112.19.1/CSA B45.2, ASME
A112.19.2/CSA B45.1, or ASME A112.19.3/CSA B45.4 and NSF 61 and to the applicable standards referenced in Table 1401.1.
Water coolers shall comply with ARI 1010 or UL 399, and NSF 61.

TABLE 1401.1
REFERENCED STANDARDS

Note: ARI 1010 meets the requirements for a mandatory reference standard in accordance with Section 3-
3.7.1 of IAPMO’s Regulations Governing Committee Projects.

(portions of table not shown remain unchanged)

SUBSTANTIATION: 
This change adds the appropriate standards for drinking fountains and water coolers. This change is consistent with
the recommendations from the Standards Task Group to reference the appropriate standards in the chapters. Such
a reference is necessary for the standards to be enforceable.

COMMITTEE ACTION: Accept as Amended by the TC
Amend proposal as follows:

415.1 Application. Drinking fountains shall be self-closing and comply with ASME A112.19.1/CSA B45.2, ASME
A112.19.2/CSA B45.1, or ASME A112.19.3/CSA B45.4 and NSF 61. Electric Wwater coolers shall comply with ARI 1010 or
UL 399, and NSF 61.

TABLE 1401.1
REFERENCED STANDARDS

COMMITTEE STATEMENT:
ARI 1010 is not a safety standard but a conservation standard that is not applicable to the code. In addition, UL 399
is only applicable for electric water coolers.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Len Swatkowski, Plumbing Manufacturers International (PMI)

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED
SECTIONS

ARI 1010-2002 Self-Contained, Mechanically-Refrigerated Drinking-Water Coolers Appliances 415.1

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED
SECTIONS

ARI 1010-2002 Self-Contained, Mechanically-Refrigerated Drinking-Water Coolers Appliances 415.1
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415.1 Application. Drinking fountains shall be self-closing and comply with ASME A112.19.1/CSA B45.2, ASME
A112.19.2/CSA B45.1, or ASME A112.19.3/CSA B45.4, and NSF 61. Electric water coolers refrigerated drinking fountains shall
also comply with UL 399 and NSF 61.

SUBSTANTIATION: 
A water cooler is not defined in the code which could cause confusion as a water cooler can be a freestanding unit
that is not connected to the potable water system or drainage system, and therefore should not be addressed in the
UPC. Furthermore, the reference to NSF 61 is no longer needed in the second sentence as the term “water cool-
ers” has been replaced with “refrigerated drinking fountains,” and therefore it is already indicated in the first sentence
that all drinking fountains need to comply with NSF 61.
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Item # 125 Comment Seq # 037
UPC 2015 – (415.2, 204.0, 206.0, L 201.1, L 201.2, L 402.6):

SUBMITTER: Len Swatkowski
Plumbing Manufacturers International (PMI)

RECOMMENDATION:
Revise text as follows:

415.2 Where Required. Where food is consumed indoors, water stations Bottle filling stations shall be permitted to be sub-
stituted for drinking fountains in up to 50 percent of the requirements for drinking fountains. Drinking fountains shall not be
required for an occupant load of 30 or less.

204.0
Bottle Filling Station. A plumbing fixture that is connected to the potable water distribution and building drainage system
that is designed and intended for filling personal use drinking water bottles not less than 10 inches (254 mm) in height. Such
fixtures can be separate from or integral to a drinking fountain and can incorporate a water filter and a cooling system for chill-
ing the drinking water.

206.0
Drinking Fountain. A plumbing fixture connected to the potable water distribution system that provides drinking water in a flow-
ing stream so that the user can consume water directly from the fixture without the use of accessories. Drinking fountains should
also incorporate a bottle filling station. Wasted water from the flowing stream and from the bottle filling station is captured and
directed into the building’s drainage system. These fixtures have a permanent connection to a building’s potable cold water sup-
ply and to the building’s drainage system and can incorporate a water filter and a cooling system for chilling the drinking water.

L 201.1 Bottle Filling Station. A plumbing fixture that is connected to the potable water distribution and building drainage
system that is designed and intended for filling personal use drinking water bottles not less than 10 inches (254 mm) in height.
Such fixtures can be separate from or integral to a drinking fountain and can incorporate a water filter and a cooling system for
chilling the drinking water.
L 201.2 Drinking Fountain. A plumbing fixture connected to the potable water distribution system that provides drinking
water in a flowing stream so that the user can consume water directly from the fixture without the use of accessories. Drinking
fountains should also incorporate a bottle filling station. Wasted water from the flowing stream and from the bottle filling sta-
tion is captured and directed into the building’s drainage system. These fixtures have a permanent connection to a building’s
potable cold water supply and to the building’s drainage system and can incorporate a water filter and a cooling system for
chilling the drinking water.

(renumber remaining sections)

L 402.6 Drinking Fountains and Bottle Filling Stations. Bottle filling stations shall be included on or used as a substi-
tute for not less than 50 percent of the building’s requirements for drinking fountains.

SUBSTANTIATION: 
This change will allow the use of stand alone bottle filling stations (without being attached to a drinking fountain) as
the market trends towards the use of these drinking water devices. In addition, these devices are preferred because
they are: (1) more hygienic, (2) save up to 50 percent of the water that is generated as wastewater when compared
to using a traditional drinking fountain, and (3) will aide in diverting waste generated from plastic bottles by provid-
ing a method to refill them or other drinking containers.

The addition of these definitions will add clarity to the code by clearly defining what fixtures can be installed for sup-
plying drinking water to the building’s occupants.

This addition to Appendix L parallels the language that will be included in the 2012 IAPMO Green Plumbing and
Mechanical Code Supplement and therefore should be included in this Appendix.
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COMMITTEE ACTION: Accept as Amended by the TC 
Amend proposal as follows:

415.2 Where Required Drinking Fountain Alternatives. Where food is consumed indoors, water stations Bottle filling
stations shall be permitted to be substituted for drinking fountains. Bottle filling stations shall be permitted to be substituted for
drinking fountains in up to 50 percent of the requirements for drinking fountains. Drinking fountains shall not be required for
an occupant load of 30 or less.

204.0
Bottle Filling Station. A plumbing fixture that is connected to the potable water distribution system and sanitary building
drainage system that is designed and intended for filling personal use drinking water bottles or containers not less than 10 inches
(254 mm) in height. Such fixtures can be separate from or integral to a drinking fountain and can incorporate a water filter and
a cooling system for chilling the drinking water.

206.0
Drinking Fountain. A plumbing fixture connected to the potable water distribution system and sanitary drainage system that
provides drinking water in a flowing stream so that the user can consume water directly from the fixture without the use of
accessories. Drinking fountains should also incorporate a bottle filling station. Wasted water from the flowing stream and from
the bottle filling station is captured and directed into the building’s drainage system. These fixtures have a permanent connec-
tion to a building’s potable cold water supply and to the building’s drainage system and can incorporate a water filter and a cool-
ing system for chilling the drinking water.

L 201.1 Bottle Filling Station. A plumbing fixture that is connected to the potable water distribution and building drainage
system that is designed and intended for filling personal use drinking water bottles not less than 10 inches (254 mm) in height.
Such fixtures can be separate from or integral to a drinking fountain and can incorporate a water filter and a cooling system for
chilling the drinking water.
L 201.2 Drinking Fountain. A plumbing fixture connected to the potable water distribution system that provides drinking
water in a flowing stream so that the user can consume water directly from the fixture without the use of accessories. Drinking
fountains should also incorporate a bottle filling station. Wasted water from the flowing stream and from the bottle filling sta-
tion is captured and directed into the building’s drainage system. These fixtures have a permanent connection to a building’s
potable cold water supply and to the building’s drainage system and can incorporate a water filter and a cooling system for
chilling the drinking water.

(renumber remaining sections)

L 402.6 Drinking Fountains and Bottle Filling Stations. Bottle filling stations shall be included on or used as a substi-
tute for not less than 50 percent of the building’s requirements for drinking fountains.

COMMITTEE STATEMENT:
The committee does not believe it is appropriate to bring the Appendix L conservation practices into the body of the
UPC. Conservation provisions are better suited for an above minimum code such as a voluntary green code or nation-
ally adopted conservation program. This is not a health or safety issue that is covered under the scope of the UPC.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: John Watson, Elkay Manufacturing

RECOMMENDATION: 
Request to accept the code change proposal as submitted by this public comment.

SUBSTANTIATION: 
This comment is in support of the TC’s amended language. The language they amended and accepted is written cor-
rectly; it cleaned up the original submission and allows the use of bottle filling stations as an alternative to drinking
fountains. In reviewing the explanations of the negatives submitted, I’m not sure they hold merit because they seem
to support the use of bottle filling stations as an alternative to drinking fountains. 
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Item # 127 Comment Seq # 038
UPC 2015 – (416.6, Table 1401.1):

SUBMITTER: Bob Siemsen
City of Lincoln

RECOMMENDATION:
Add new text as follows:

416.6 Commercial Faucet with Integral Emergency Eyewash Unit. Commercial faucets with an integral emergency
eyewash unit shall comply with IAPMO IGC 272.

TABLE 1401.1
REFERENCED STANDARDS

Note: IAPMO Guide Criteria (IGC) 272 publication was not developed via an open process having a pub-
lished development procedure in accordance with Section 3-3.7.1.2 of IAPMO’s Regulations Governing Com-
mittee Projects

(portions of table not shown remain unchanged)

SUBSTANTIATION: 
Add Section 416.6 to include requirements for commercial faucets with an integral emergency eyewash unit, and ref-
erence IAPMO IGC 272 to serve as a guide for producers, distributors, architects, engineers, contractors, installers,
inspectors, and users; to promote understanding regarding materials, manufacture and installation; and to provide
for identifying emergency eyewash units that conform with the code. IAPMO IGC 272 has been approved by IAPMO’s
Standards Review Committee for listing purposes. IAPMO R&T currently has a manufacturer listed to this standard.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
IAPMO IGC 272 is a non-consensus standard that competes with the ANSI-consensus standard already referenced
in Section 416.1. Furthermore, IGC 272 references ISEA Z358.1 that is already located in Sections 416.1 and 416.2,
and therefore is not necessary.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: David McHenry, County of Madera

RECOMMENDATION: 
Request to accept the code change proposal as submitted by this public comment.

SUBSTANTIATION: 
IAPMO IGC 272 was developed via an open process following the published IAPMO Standards Policy for standards
development, which utilize the principles of consensus standards development. Some of the requirements of
IAPMO’s published standards development process are: 
• All views and objections be considered, and that a concerted effort be made toward their resolution. 
• All standards be offered for public review, where all affected stakeholders can submit comments. 

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED
SECTIONS

IAPMO IGC 272-2009 Commercial Eyewase with Integral Emergency Eye Wash Unit Fittings 416.6
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• Public review comments be resolved by a committee of industry experts. 
• Substantial agreement be reached before a standard is published. 
• Appeals are processed in accordance with IAPMO Policy S-008 (Appeals) which offers the possibility of appeals

for stakeholders who have been affected by an action of the Standards Review Committee. 
IAPMO IGC 272 covers commercial faucets with integral emergency eyewash, which is not covered by existing

standards. Therefore, it does not compete with ISEA Z358.1, but rather compliments it and helps protect public
health and safety since an integral eyewash would otherwise have no standard. 
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Item # 130 Comment Seq # 039
UPC 2015 – (417.5, 208.0):

SUBMITTER: Arnold Rodio
Chair, UPC Code Review Task Group (see Code Review Task Group Report Item # 33)

RECOMMENDATION:
Revise text as follows:

417.5 Separate Controls for Hot and Cold Water. Where two separate handles control the hot and cold water, the left-
hand control of the faucet where facing the fixture fitting outlet shall control the hot water. Faucets and diverters shall be con-
nected to the water distribution system so that hot water corresponds to the left side of the fixture fittings.

Single-handle mixing valves used in showers and tub-shower combinations shall have the flow of hot water correspond to
the markings on the fixture fitting.

208.0
Fixture Fitting. A fitting used to control the volume of water, the flow direction of water, or both to a fixture.

SUBSTANTIATION: 
1. The last sentence of Section 417.5 has been misinterpreted by various jurisdictions to prohibit single handle

kitchen or lavatory faucets from being used that are not marked “hot” and “cold” on the actual faucet. This was
not the intent of the original proponent (PMI) that submitted this code language. The original intent of the pro-
ponent was to protect an individual in a shower or combination tub/shower from scalding and thermal shock.

2. The term “mixing valve” is only used in the UPC in regards to pressure balance, thermostatic, or combination
pressure balance/thermostatic mixing valves used in showers and tub-shower combinations. The term is not
applicable to kitchen or lavatory faucets.

3. The applicable standard used throughout the industry for plumbing supply fittings (ASME A112.18.1) only requires
temperature markings to be indicated on mixing valves used in showers and tub-shower combinations. No where
within the standard does it indicate that a kitchen or lavatory faucet needs to have temperature markings. For
informational purposes only, Section 6.2 of ASME A112.18.1 is shown as follows: Section 6.2 (Temperature
identification): “Single-handle, single-control, and automatic compensating mixing bath and shower valves shall
have identifiable temperature control settings in which the setting are indicated by words (“cold”, “warm”, “hot”,
etc.) by numbers, or graphically.”

4. The term “fixture fitting” is used not only in Section 417.5, but Sections 402.10, 417.1, 417.4, 421.0, 603.5.20,
608.1, L 402.1, and L 801.0 without being defined. The proposed definition assists the end user in applying and
enforcing this term. The revisions being proposed throughout Section 417.5 to change “fitting” to “fixture fitting”
is consistent with the intent of the section and the new definition.

COMMITTEE ACTION: Accept as Amended by the TC
Amend proposal as follows:

208.0
Fixture Fitting. A fitting used to control the volume of water, the flow direction of water, or both to a fixture.

COMMITTEE STATEMENT:
The proposed definition for “fixture fitting” is inaccurate as it would also apply to drainage fittings as currently written.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: John Nielsen, State of Idaho - Division of Building Safety

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.



78

417.5 Separate Controls for Hot and Cold Water. Where two separate handles control the hot and cold water, the left-
hand control of the faucet where facing the fixture fitting outlet shall control the hot water. Faucets and diverters shall be con-
nected to the water distribution system so that hot water corresponds to the left side of the fixture fitting.

Single-handle mixing valves used installed in showers and tub-shower combinations shall have the flow of hot water cor-
respond to the markings on the fixture fitting.

208.0
Fixture Fitting. A fitting used to control the volume of potable water, the flow direction of potable water, or both to a fixture.

SUBSTANTIATION:
1. The purpose for changing “used” to “installed” in Section 417.5 is to be in compliance with the IAPMO Manual

of Style.
2. The proposed modification to the definition is intended to address the concerns of the TC by clarifying that the

term only applies to potable water and not drainage applications. The term “fixture fitting” is used throughout the
UPC as indicated in the substantiation of the original proposed code change. Therefore, a definition is needed
to properly apply and enforce the term where used.
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Item # 133 Comment Seq # 040
UPC 2015 – (418.3):

SUBMITTER: Jeff Hutcher
City of Oakland

RECOMMENDATION:
Revise text as follows:

418.3 Location of Floor Drains. Floor drains shall be installed in the following areas:
(1) Toilet rooms containing two or more water closets or a combination of one water closet and one urinal, except in a dwelling

unit.
(2) Commercial kitchens and in accordance with Section 704.3.
(3) Laundry rooms in commercial buildings and common laundry facilities in multi-family dwelling buildings.
(4) Boiler rooms.

SUBSTANTIATION: 
Floor drains in boiler rooms have been required by the UMC for years. Currently in UMC Section 1017.0. Floor drain
and associated piping are plumbing items; they should be represented in the plumbing code. These drains are
deleted by plumbers and plumbing engineers mistakenly because they are not familiar with the requirements of the
Uniform Mechanical Code.

COMMITTEE ACTION: Accept as Submitted

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Julius Ballanco, P.E., CPD, FASPE, JB Engineering and Code Consulting, P.C. 

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

418.3 Location of Floor Drains. Floor drains shall be installed in the following areas:
(1) Toilet rooms containing two or more water closets or a combination of one water closet and one urinal, except in a dwelling

unit.
(2) Commercial kitchens and in accordance with Section 704.3.
(3) Laundry rooms in commercial buildings and common laundry facilities in multi-family dwelling buildings.
(4) Boiler rooms where required by the mechanical code.

SUBSTANTIATION:
The Uniform Mechanical Code does not require every boiler room to have a floor drain. The proponent is trying to
make the plumbing code consistent with the mechanical code. Hence, it is necessary to reference the mechanical
code for clarity on where a floor drain is required. Section 1017.1 of the UMC reads in part, “For heating or hot-
water-supply boiler applications, the boiler room shall be equipped with a floor drain or other approved means for
disposing of the accumulation of liquid wastes incident to cleaning, recharging, and routine maintenance.”
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Item # 134 Comment Seq # 041
UPC 2015 – (419.1, Table 1401.1):

SUBMITTER: Julius Ballanco, P.E., CPD, FASPE
JB Engineering and Code Consulting, P.C.

RECOMMENDATION:
Revise text as follows:

419.0 Food Waste Disposal Units.
419.1 Application. Domestic Ffood waste disposal units shall comply with the applicable standards referenced in Table 1401.1
AHAM FWD-1, UL 430, or ASSE 1008. Commercial food waste disposal units shall comply with ASTM F917 or UL 430.

TABLE 1401.1
REFERENCED STANDARDS

Note: ASTM F917 meets the requirements for a mandatory reference standard in accordance with Section
3-3.7.1 of IAPMO’s Regulations Governing Committee Projects.

(portions of table not shown remain unchanged)

SUBSTANTIATION: 
1. Mandatory reference standards have been added to Section 419.1 to assist the end user in identifying food

waste disposal units that are approved based on material and performance requirements without having to
search throughout Table 1401.1. Adding mandatory reference standards to the body of the code is one of the
recommendations that have been made to the Technical Committee by the Standards Task Group.

2. ASTM F917 is an ANSI approved standard for commercial units that should be included in the UPC.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
The committee prefers Item # 136 which achieves the same results as this proposal.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Len Swatkowski, Plumbing Manufacturers International (PMI)

RECOMMENDATION: 
Request to replace the code change proposal by this public comment.

TABLE 1401.1
REFERENCED STANDARDS

(portions of table not shown remain unchanged)

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED
SECTIONS

ASTM F917-1991 (R2008)* Commercial Food Waste Disposers Appliances 419.1

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED
SECTIONS

AHAM FWD-1-2009* Food Waste Disposers Appliances 301.2.2, 301.3
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SUBSTANTIATION:
AHAM FWD-1 was originally proposed to be referenced in Section 419.1 (Application) for domestic food waste dis-
posers; however the TC accepted Item # 136 that did not reference AHAM FWD-1 because it only provides recom-
mendations for measuring performance only, and does not have provisions for safeguarding public health and safety.
Therefore, since the standard is not referenced anywhere else in the code text, and its purpose is not to safeguard
public health and safety, it should be deleted from Table 1401.1 (Referenced Standards). 
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Item # 136 Comment Seq # 042
UPC 2015 – (419.1):

SUBMITTER: Bob Eugene
UL LLC

RECOMMENDATION:
Revise text as follows:

419.0 Food Waste Disposal Units.
419.1 Application. Food waste disposal units shall comply with the applicable standards referenced in Table 1401.1. UL 430.

SUBSTANTIATION:
UL 430 includes a comprehensive set of construction and performance requirements that are used to evaluate and
list food waste disposal units. UL 430 is currently listed in Table 1401.1.

COMMITTEE ACTION: Accept as Submitted

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Julius Ballanco, P.E., CPD, FASPE, JB Engineering and Code Consulting, P.C.

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

419.0 Food Waste Disposers.
419.1 Application. Domestic food waste disposers shall comply with  ASSE 1008. Commercial Ffood waste disposers shall
comply with UL 430.

SUBSTANTIATION:
1. ASSE 1008 was mistakenly thought to have been withdrawn as a standard. However, the standard is still cur-

rent and being used.
2. UL 430 only pertains to the electrical requirements of a domestic food waste disposer, and refers to ASSE 1008

for all plumbing requirements which is what the UPC is concerned about.  
3. ASSE 1008 is necessary since it is the only consensus standard that identifies the quality of the food waste par-

ticles downstream of the disposer.  The code needs to specify the quality of the waste downstream so that the
drainage system does not become blocked by disposers that do not adequately grind the food particles to an
acceptable size.
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Item # 139 Comment Seq # 043
UPC 2015 – (420.2 – 420.2.1.2):

SUBMITTER: Karen Hobbs and Edward R. Osann
Natural Resources Defense Council

RECOMMENDATION:
Revise text as follows:

420.2 Water Consumption. Sink faucets, other than lavatory faucets, shall have a maximum flow rate of not more than 2.2
gpm at 60 psi (8.3 L/m at 414 kPa) in accordance with ASME A112.18.1/CSA B125.1. 
Exceptions:
(1) Clinical sinks 
(2) Laundry trays 
(3) Service sinks 
420.2.1 Lavatory Faucets. The maximum water flow rate of lavatory faucets shall comply with Section 420.2.1.1 and Sec-
tion 420.2.1.2.
420.2.1.1 Lavatory Faucets in Residences, Apartments, and Private Bathrooms in Lodging Facilities, Hos-
pitals, and Patient Care Facilities. The flow rate of lavatory faucets installed in residences, apartments, and private bath-
rooms in lodging, hospitals, and patient care facilities (including skilled nursing and long-term care facilities) shall not exceed
1.5 gpm at 60 psi (5.7 L/m at 414 kPa) in accordance with ASME A112.18.1/CSA B125.1.
420.2.1.2 Lavatory Faucets in Other Than Residences, Apartments, and Private Bathrooms in Lodging Facil-
ities, Hospitals, and Patient Care Facilities. The flow rate of lavatory faucets, other than metering faucets, installed in
bathrooms of buildings or occupancies other than those specified in Section 420.2.1.1 shall not exceed 0.5 gpm at 60 psi (1.9
L/m at 414 kPa) in accordance with ASME A112.18.1/CSA B125.1.

SUBSTANTIATION:
The maximum flow rate applicable to lavatory faucets in the current UPC is based upon a nationwide standard
enacted 20 years ago. In December 2010, the US Department of Energy determined that states were no longer pre-
empted from adopting more stringent efficiency standards for faucets, among other products. Federal Register, Vol.
75, No. 245, December 22, 2010, p. 80289.

Today, lavatory faucets rated at 1.5 gpm or less are commonly available and perform as well as those with higher
flow rates. Since 2006, the establishment of the WaterSense voluntary labeling program for water efficient products
and services by the Environmental Protection Agency has provided a framework for the recognition of products that
are substantially more efficient than minimum federal requirements while maintaining full functionality and customer
satisfaction. WaterSense criteria for residential lavatory faucets and faucet accessories such as aerators were estab-
lished in 2007. Manufacturers have responded by bringing large numbers of models to market that meet or exceed
WaterSense specifications. Based on the most recent reports by WaterSense partners, 5,207 models from 134
brands currently meet the WaterSense specification, showing the widespread availability and commercial viability
of more efficient lavatory faucets. With the pace of introduction of new models that meet WaterSense specifications,
it is reasonable to expect that these figures will be even larger by 2015. 

NRDC estimates that if the flow rate specified in this proposal were applied to new construction nationwide effec-
tive 2016, the following savings would be realized in the residential sector alone:
• 140 million gallons of water per day by 2030; 
• Cumulative savings for consumers of more than $763 million by 2030. 

In addition, NRDC estimated electricity and natural gas savings for the flow rate specified in this proposal, again
for new construction nationwide by 2016, based on the assumptions in WaterSense’s “High-Efficiency Lavatory
Faucet Specification”. The following savings would be realized in the residential sector alone: 
• More than 2,529 GWh (Gigawatt Hours) of electricity per year by 2030; 
• 182 million therms of natural gas per year by 2030; and 

This proposal is based on language in the IAPMO Green Plumbing and Mechanical Code Supplement, 2012 edi-
tion. Similar language appears in UPC 2012, Appendix L.
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COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
The proposed flow rate is too restrictive as the Federal Energy Policy Act mandates that the maximum water flow
rate be 2.2 gpm at 60 psi for private residential lavatory faucets. The committee prefers Item # 089 which brings
together the applicable provisions for lavatories into a single section of code.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Karen Hobbs, Natural Resources Defense Council

RECOMMENDATION: 
Request to accept the code change proposal as submitted by this public comment.

SUBSTANTIATION:
The Technical Committee rejected this proposal, stating that "The proposed flow rate is too restrictive as the Fed-
eral Energy Policy Act mandates that the maximum water flow rate be 2.2 gpm at 60 psi.” In addition, the TC indi-
cated that the proposed change is not a health or safety issue that is covered under the scope of the UPC. We
would like to respond to those reasons: 
1. There is nothing that prevents the UPC from being more restrictive than Federal Law. The maximum flush vol-

umes in the current UPC are based upon a nationwide standard enacted 20 years ago. In December, 2010, the
US Department of Energy determined that states were no longer preempted from adopting more stringent effi-
ciency standards for faucets, among other products. Federal Register, Vol. 75, No. 245, December 22, 2010, p.
80289. This document may be accessed here: http://www.regulations.gov/#!documentDetail;D=EERE-2010-BT-
WAV-0045-0001. 

2. A reliable and safe water supply is paramount to the health and safety of the public. There are multiple exam-
ples within the UPC of fixture and flush volume requirements. 
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Item # 142 Comment Seq # 044
UPC 2015 – (421.0, 421.1):

SUBMITTER: Bob Eugene
UL LLC

RECOMMENDATION:
Add new text as follows:

421.0 Clothes Washing Machines.
421.1 Application. Commercial electric clothes washing machines shall comply with UL 1206. Noncommercial electric res-
idential and coin operated clothes washing machines shall comply with UL 2157.

(renumber remaining sections)

SUBSTANTIATION:
UL 1206 includes a comprehensive set of construction and performance requirements that are used to evaluate and
list commercial clothes washing machines. UL 2157 includes a comprehensive set of construction and performance
requirements that are used to evaluate and list residential and coin-operated clothes washing machines. These
standards are currently listed in Table 1401.1.

COMMITTEE ACTION: Accept as Submitted

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT 1:
SUBMITTER: Tim Ross, Ross Distributing, Inc.

RECOMMENDATION: 
Request to reject the code change proposal by this public comment.

SUBSTANTIATION:
UL 1206 and UL 2157 primarily deal with electrical and construction requirements for clothes washing machines, and
not plumbing requirements (ex: protection of the potable water supply, requirements for drainage, etc.) which is the
intent of the UPC. In fact, UL 1206 provides no plumbing provisions at all. UL 2157 only provides one section that
pertains to plumbing requirements that addresses a standard that is no longer in print (ASSE 1007) and provisions
for vacuum breakers that are already addressed in Table 603.2 of the UPC. Therefore, the proposed code language
provides nothing to enhance the overall protection already afforded by the UPC.

PUBLIC COMMENT 2:
SUBMITTER: Dan Buuck, National Association of Home Builders (NAHB)

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

421.0 Clothes Washing Machines.
421.1 Application. Commercial electric clothes washing machines that are intended to be used by trained personnel shall
comply be in accordance with UL 1206. Noncommercial electric residential and coin operated Household clothes washing
machines and commercial clothes washing machines that are intended for general public use shall comply be in accordance with
UL 2157.
421.2 Backflow Protection. The water supply connection to a clothes washer shall be protected against backflow by an air
gap installed integrally within the clothes washing machine or a backflow prevention device in accordance with Section 603.3.2,
Section 603.3.5, or Section 603.3.6.
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421.3 Drainage Connection. The waste from a clothes washing machine shall discharge through an air break into an indi-
rect waste receptor, a laundry sink, or a standpipe in accordance with Section 804.1.

SUBSTANTIATION:
1. The proposed modifications to Section 421.1 (Application) are necessary to accurately reflect the scope and pur-

pose of UL 1206 and UL 2157. UL 1206 addresses commercial clothes washing machines that are to be used
by trained personnel only, and not the general public. UL 2157 addresses household clothes washing machines
and commercial clothes washing machines (including coin-, ticket-, or card-operated machines) that are intended
for general public use. The other proposed revisions to Section 421.1 are being done in accordance with the
IAPMO Manual of Style.

2. In order to safeguard public health, it is critical to provide provisions for backflow prevention and proper drainage.
Section 421.2 (Backflow Protection) provides the applicable backflow prevention methods or devices for a clothes
washing machine (air gap, AVB, PVB, or SVB). Section 421.3 (Drainage Connection) provides the appropriate
means for discharging waste from a clothes washing machine in accordance with Section 804.1 (Standpipe
Receptors).
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Item # 146 Comment Seq # 045
UPC 2015 – (421.0, 421.1):

SUBMITTER: Bob Eugene
UL LLC

RECOMMENDATION:
Add new text as follows:

421.0 Ice Makers.
421.1 Application. Ice makers shall comply with UL 563 and be installed in accordance with the manufacturer’s installation
instructions.

(renumber remaining sections)

SUBSTANTIATION:
UL 563 includes a comprehensive set of construction and performance requirements that are used to evaluate and
list ice makers. UL 593 is currently listed in Table 1401.1.

COMMITTEE ACTION: Accept as Submitted

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT 1:
SUBMITTER: Tim Ross, Ross Distributing, Inc.

RECOMMENDATION: 
Request to reject the code change proposal by this public comment.

SUBSTANTIATION:
The proposed code language simply states that an ice maker shall comply with UL 563 and be installed in accor-
dance with the manufacturer’s installation instructions.  UL 563 provides electrical requirements, and not plumbing
requirements, for safeguarding public health and safety. The manufacturer’s installation instructions will tell you how
to install the ice maker, but may or may not tell you how to protect the potable water supply from contamination or
how to connect the unit to the building’s drainage system (where necessary); which is the intent of the plumbing code.
As written, the proposed code language is not appropriate for inclusion within the UPC since it does not provide any
provisions for safeguarding public health and safety that are relevant to a plumbing code (ex: protection of the potable
water supply, requirements for drainage, etc.).

PUBLIC COMMENT 2:
SUBMITTER: Jeremy Brown, NSF International

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

421.0 Ice Makers.
421.1 Application. Ice makers shall comply with UL 563 or NSF 12 and be installed in accordance with the manufacturer’s
installation instructions.

SUBSTANTIATION:
UL 563 is not the only standard that provides requirements for ice makers. NSF 12 (Automatic Ice Making Equipment),
which is already referenced in Table 1401.1, also provides design, construction, and performance requirements for equip-
ment and devices used in making ice for human consumption. For informational purposes only, the scope of NSF 12 is
shown as follows: This Standard contains requirements for automatic ice making equipment and devices used in the man-
ufacturing, processing, storing, dispensing, packaging, and transportation of ice intended for human consumption.
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Item # 147 Comment Seq # 046
UPC 2015 – (421.0 – 421.2):

SUBMITTER: Sidney Cavanaugh
Cavanaugh Consulting/Rep. Truebro/IPS

RECOMMENDATION:
Add new text as follows:

421.0 Fixtures and Fixture Fittings for Persons with Disabilities.
421.1 General. Plumbing fixtures and fixture fittings for persons with disabilities shall comply with the appropriate standards
referenced in Table 1401.1 of this code.
421.2 Exposed Pipes and Surfaces. Water supply and drain pipes under accessible lavatories and sinks shall be insulated
or otherwise be configured to protect against contact. Protectors, insulators, or both shall comply with standards referenced in
Table 1401.1.

(renumber remaining sections)

SUBSTANTIATION:
ASME A112.18.9 (Protectors/Insulators for Exposed Waste and Supplies on Accessible Fixtures) is a national stan-
dard (ANSI) and was accepted by the membership during the last cycle and included in Chapter 14 of the 2012
code. This standard is intended to cover products that will satisfy the requirements of ICC/ANSI A117.1 (Standard
for Accessible and Usable Buildings and Facilities) and contains acceptable performance requirements for protec-
tors/insulators for exposed waste and supplies, so a physically challenged person will be protected when using a sink
or lavatory in a public/commercial or private/residential facility. Accordingly, there should be wording in the body of
the code to reinforce the necessity of complying with ICC/ANSI A117 and ASME A112.18.9 standards. Before devel-
opment of ASME A112.18.9 (Protectors/Insulators for Exposed Waste and Supplies on Accessible Fixtures) was a
national standard (ANSI) there was misrepresentation, confusion, and misuse in the marketplace. Inclusion in the
body of the UPC will reinforce the compliance to the standard and to the requirements of ICC/ANSI A117.1.

COMMITTEE ACTION: Accept as Amended by the TC
Amend proposal as follows:

421.2 Exposed Pipes and Surfaces. Water supply and drain pipes under accessible lavatories and sinks shall be insulated
or otherwise be configured to protect against contact. Protectors, insulators, or both shall comply with ASME A112.18.9 stan-
dards referenced in Table 1401.1.

COMMITTEE STATEMENT:
The applicable standard for protectors and insulators should be referenced in Section 421.2 for enforcement pur-
poses.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: David McHenry, County of Madera

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

421.2 Exposed Pipes and Surfaces. Water supply and drain pipes under accessible lavatories and sinks shall be insulated
or otherwise be configured to protect against contact. Protectors, insulators, or both shall comply with ASME A112.18.9 or
IAPMO PS 94.

SUBSTANTIATION:
IAPMO PS 94 covers under-sink guards not covered in ASME A112.18.9, and therefore it complements the ASME
standard. IAPMO PS 94 is already referenced in Table 1401.1 (Referenced Standards).



89

Item # 148 Comment Seq # 047
UPC 2015 – (421.2):

SUBMITTER: Gary Klein
Affiliated International Management, LLC

RECOMMENDATION:
Revise text as follows:

421.2 Limitation of Hot Water Temperature for Public Lavatories. Hot water delivered from public-use lavatories
shall be limited to a maximum temperature of 120°F (49°C) by a device that is in accordance with ASSE 1070 or CSA B125.3.
The water heater thermostat shall not be considered a control for meeting this provision. Public-use lavatories used primarily
for hand washing shall be permitted to be supplied with a single pipe of water heated to a temperature of not more than 80°F
(27°C).

SUBSTANTIATION: 
While the existing language limits the maximum temperature to 120°F, that temperature is too high for hand wash-
ing; something cooler, yet still warm is desired. Tempered water (85-110°F or 95-1 05°F depending on the code) is
right in the “sweet spot” for the growth of pathogens such as Legionella, which enter the building in the cold water
supply. This proposal enables a method that keeps the water for hand washing to a temperature that is below the
“sweet spot” for the growth of pathogens.

The normal strategy is to heat the water to temperatures that dramatically reduce the growth rate of the
pathogens and then mix with cold water to reach the desired temperature. There are three problems with this
approach. First, it is very difficult to actually remove all of the pathogens by heating, unless very high temperatures
are used for sustained amounts of time. Second, the pathogens are still in the cold water that is used for mixing and
it is possible that the “cold” water has actually been warmed up to warm tempered temperatures by virtue of the pip-
ing’s path within the building. Third, in many parts of the country during significant portions of the year, cold-water
temperatures are actually too warm to be used to mix the very hot water back down to the desired or acceptable mix
temperature for use.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
Section 421.2 is intended to prevent scalding, and not to address the ideal water temperature for hand washing. The
UPC does not prohibit the proposed installation. In addition, no technical data was provided to support the arbitrary
temperature of 80°F.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT 1:
SUBMITTER: Gary Klein, Affiliated International Management, LLC

RECOMMENDATION: 
Request to replace the code change proposal by this public comment.

421.2 Limitation of Hot Water Temperature for Public Lavatories. Hot water delivered from public-use lavatories
shall be limited to a maximum temperature of 120°F (49°C) by a device that is in accordance with ASSE 1070 or CSA B125.3.
The water heater thermostat shall not be considered a control for meeting this provision. A single water distribution pipe shall
be permitted to supply heated water to public-use lavatories, provided that the temperature delivered from the public-use lava-
tories is limited to 105°F (41°C).
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SUBSTANTIATION:
The committee was correct in that as long as the temperature at the public-use lavatories is kept below 120°F, then
the UPC allows for setting the temperature at 80°F. This comment removes this temperature and focuses on mak-
ing it clear that a single water-distributing pipe may be used to supply heated water below 120°F to public-use lava-
tories. Trying to focus on safety concerns, when a single water distribution pipe is supplying heated water to
public-use lavatories, this comment further limits the delivery temperature to 105°F, a safe temperature for hand
washing.

PUBLIC COMMENT 2:
SUBMITTER: Gary Klein, Affiliated International Management, LLC

RECOMMENDATION: 
Request to replace the code change proposal by this public comment.

421.2 Limitation of Hot Water Temperature for Public Lavatories. Hot water delivered from public-use lavatories
shall be limited to a maximum temperature of 120°F (49°C) by a device that is in accordance with ASSE 1070 or CSA B125.3.
The water heater thermostat shall not be considered a control for meeting this provision. A single water distribution pipe shall
be permitted to supply heated water to public-use lavatories.

SUBSTANTIATION: 
The committee felt that this section of code was for the purpose of preventing scalding and that the additional lan-
guage did not belong in this section. They also felt that the UPC already allowed for the use of a single water distri-
bution pipe to supply heated water at any temperature below 120°F to public-use lavatories, and that the 80°F limit
was arbitrary and unsupported by technical data. As pointed out by one of the committee members in their expla-
nation of their vote, the original proposal did contain documentation of the reasons for the limit; in particular it is
below the threshold of growth of many potentially harmful pathogens. The committee was correct in that as long as
the temperature at the public-use lavatories is kept below 120°F, then the UPC allows for setting the temperature at
80°F. This comment removes the temperature and focuses on making it clear that a single water distribution pipe
may be used to supply heated water below 120°F to public-use lavatories. 
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Item # 149 Comment Seq # 048
UPC 2015 – (Table 422.1):

SUBMITTER: Arnold Rodio
Chair, UPC Code Review Task Group (see Code Review Task Group Report Item # 37)

RECOMMENDATION:
Revise text as follows:

TABLE 422.1
MINIMUM PLUMBING FACILITIES1

(portions of table not shown remain unchanged)

Notes:
1 — 3 (remaining text unchanged)
4 For each urinal added in excess of the minimum required, one water closet shall be permitted to be deducted. The number of water closets shall not be reduced

to less than two-thirds of the minimum requirement.
5 Group lavatories that are 24 lineal inches (610 mm) of wash sink or 18 inches (457 mm) of a circular basin, where provided with water outlets for such space,

shall be considered equivalent to one lavatory.

SUBSTANTIATION: 
1. The provisions for the substitution of urinals for water closets was in the 2009 UPC as footnote #5 of Table 4-1,

and should have been brought forward in the 2012 UPC with the revisions made to Table 422.1. It is common
industry practice to permit a certain percentage of water closets to be substituted with urinals in male toilet facil-
ities to conserve space.

2. The provisions for group lavatories was in the 2009 UPC as footnote #8 of Table 4-1, and should have been
brought forward in the 2012 UPC with the revisions made to Table 422.1. This design option is common in out-
door assembly, factory, and industry occupancies, but is not limited to such occupancies.

COMMITTEE ACTION: Accept as Submitted

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Tim Ross, Ross Distributing, Inc.

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

415.2 Drinking Fountain Alternatives. Where food is consumed indoors, water stations shall be permitted to be substituted
for drinking fountains. Bottle filling stations shall be permitted to be substituted for drinking fountains in up to 50 percent of
the requirements for drinking fountains. Drinking fountains shall not be required for an occupant load of 30 or less.

TyPE OF 
OCCUPANCy2

WATER CLOSETS
(FIXTURES 

PER PERSON)3

URINALS (FIX-
TURES PER 
PERSON)4

LAVATORIES (FIX-
TURES PER 
PERSON)5

BATHTUBS OR
SHOWERS (FIX-

TURES PER
PERSON)

DRINKING FOUN-
TAINS /FACILITIES

(FIXTURES 
PER PERSON)

OTHER
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TABLE 422.1
MINIMUM PLUMBING FACILITIES1

(portions of table not shown remain unchanged)

Notes:
1 - 5 (remaining text unchanged)
6 Drinking fountains shall not be required for an occupant load of 10 or less.
7 Service sinks shall not be required for an occupant load of 10 or less.

SUBSTANTIATION: 
The current provisions in Section 415.2 (Drinking Fountain Alternatives) for drinking fountains was added to the
2006 UPC as part of a code change proposal to add the occupancies addressed in the building code that were not
addressed in the UPC. However, no technical substantiation was provided as to why an occupant load of 30 or less
was chosen. Therefore, it only makes sense that the requirement for when a drinking fountain or service sink is
required should correlate with the code requirements for separate facilities (Section 422.2, Exception 2). The same
reasons (the lack of square footage or to limit costs for a small establishment) for why a building with an occupant
load of 10 or less is permitted to have only one restroom, should also apply to a drinking fountain and a service sink.
Furthermore, the provisions for when a drinking fountain is required should be relocated to Table 422.1 from Sec-
tion 415.2 (Drinking Fountain Alternatives) for ease of enforcement. 

For informational purposes only, Section 422.2 (Separate Facilities), Exception 2 is shown as follows: In occu-
pancies with a total occupant load of 10 or less, including customers and employees, one toilet facility, designed for
use by no more than one person at a time, shall be permitted for use by both sexes.

TyPE OF 
OCCUPANCy2

WATER CLOSETS
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Item # 154 Comment Seq # 049
UPC 2015 – (501.1, 505.1, 505.4):

SUBMITTER: Julius Ballanco, P.E., CPD, FASPE
JB Engineering and Code Consulting, P.C.

RECOMMENDATION:
Revise text as follows

501.1 Applicability. The regulations of this chapter shall govern the construction, location, and installation of fuel-burning
and other types of water heaters heating potable water, together with chimneys, vents, and their connectors. The minimum
capacity for storage water heaters shall be in accordance with the first hour rating listed in Table 501.1. Design, construction,
and workmanship shall be in accordance with accepted engineering practices, manufacturer’s instructions, and applicable stan-
dards and shall be of such character as to secure the results sought to be obtained by this code. No water heater shall be here-
inafter installed that does not comply with the manufacturer’s installation instructions and the type and model of each size
thereof approved by the Authority Having Jurisdiction. A list of accepted gas appliance standards are referenced in Table 1401.1
Fuel gas-fired water heaters shall comply with CSA Z21.10.1 or CSA Z21.10.3. Oil-fired water heaters shall comply with UL
732, and be installed in accordance with Section 505.3. Electric or solar thermal water heaters shall comply with UL 174 or UL
1453. Unlisted water heaters shall be permitted in accordance with Section 504.3.2.

505.1 Water Heaters. Water heaters deriving heat from fuels or types of energy other than gas shall be constructed and
installed in accordance with the approved standards referenced in Sections 501.1, 505.3, or 505.4. Vents or chimneys for such
appliances shall be approved types. An adequate supply of air for combustion and for adequate ventilation of heater rooms or
compartments shall be provided. Each such appliance shall be installed in a location approved by the Authority Having Juris-
diction and local and state fire-prevention agencies.

505.4 Indirect-Fired Water Heaters. Indirect-fired water heaters shall comply with the applicable sections of the ASME
Boiler and Pressure Vessel Code, or to one of the other applicable standards shown in Table 1401.1 Section 501.1. Each water
heater shall bear a label in accordance with ASME requirements, or an approved testing agency, certifying and attesting that such
an appliance has been tested, inspected and meets the requirements of the applicable standards or code.

SUBSTANTIATION: 
1. Section 501.1 needs to be revised as the scope of the chapter encompasses all types of water heaters (ex: fuel

gas-fired, oil-fired, electric, etc.), including applicable chimney, venting, and connector requirements.
2. The third sentence in Section 501.1 is no longer necessary with the proposed addition of “manufacturer’s instal-

lation instructions”, and the applicable reference standards, to this section of code. It is important for all instal-
lations to be done in accordance with the manufacturer’s installation instructions to ensure that the requirements
of the listing and manufacturer are not violated.

3. Where listed water heaters are required, such appliances shall conform to the applicable mandatory reference
standards, and should be listed to assist the end user in identifying water heaters that are approved based on
material and performance requirements without having to search throughout Table 1401.1. Adding mandatory
reference standards to the body of the code is one of the recommendations that have been made to the Tech-
nical Committee by the Standards Task Group.

4. Oil-fired water heaters are to be listed to UL 732, but as required by UL 732 and Section 505.3, should be
installed in accordance with NFPA 31.

5. The reference to Section 504.3.2 clarifies that unlisted water heaters are permitted where approved by the AHJ. 
6. Section 505.1 should be revised to provide correlation with the applicable non-fuel gas standards referenced in

Section 501.1 (UL 732, UL 174, or UL 1453), Section 505.3 (NFPA 31), or Section 505.4 (ASME Boiler and
Pressure Vessel Code).

7. Section 505.4 should be revised to provide correlation with the applicable standards referenced in Section 501.1.

COMMITTEE ACTION: Accept as Amended by the TC
Amend proposal as follows:
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501.1 Applicability. The regulations of this chapter shall govern the construction, location, and installation of fuel-burning
and other types of water heaters heating potable water, together with chimneys, vents, and their connectors. The minimum
capacity for storage water heaters shall be in accordance with the first hour rating listed in Table 501.1. No water heater shall
be hereinafter installed that does not comply with the manufacturer’s installation instructions and the type and model of each
size thereof approved by the Authority Having Jurisdiction. Fuel gas-fired water heaters shall comply with CSA Z21.10.1 or CSA
Z21.10.3. Oil-fired water heaters shall comply with UL 732, and be installed in accordance with Section 505.3. Electric or solar
thermal water heaters shall comply with UL 174 or UL 1453. Unlisted water heaters shall be permitted in accordance with Sec-
tion 504.3.2.

COMMITTEE STATEMENT:
The committee preferred that the applicable standards for water heaters be laid out in table versus sentence format
as shown in Item # 155, and that the language as modified for Sections 501.1, 505.1, and 505.4 be retained.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Neil McDonald, GE Appliances

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

TABLE 501.1
FIRST HOUR RATING1

(portions of table not shown remain unchanged)

Notes:
1 The first hour rating is found on the "Energy Guide" label, where the product is tested at a 135°F (57°C) set point temperature. 

(remaining text unchanged)

SUBSTANTIATION:
(Attachments for Item # 154 are included in the substantiation CD presented to the TC)

Based on the DOE's proposed modifications of the First Hour Rating test procedure, (which reduces set point tem-
perature from 135°F to 125°F), it is suggested to clarify in footnote 1 of Table 501.1 that the first hour rating is based
on the current DOE test procedure using a 135°F set point. Although the DOE does not believe this modification will
significantly change the FHR results ("on average" for all model types/categories), manufacturers (per AHRI mem-
bers) are seeing a greater percentage of models with lower FHR results (with some model types exhibiting FHR
reduction as low as 25%). These tests are still in progress and planned to be published by AHRI prior to the DOE
NOPR Jan. 21, 2014, comment submittal deadline. Additionally, keeping the set point temperature at 135°F is pre-
ferred as to prevent confusion in the market place when selecting/sizing water heaters. Since the DOE is still con-
sidering this proposal, clarifying the set point condition for the FHR test will help maintain the consistency of the
UPC. 
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Item # 155 Comment Seq # 050
UPC 2015 – (501.1, Table 501.2, Table 1401.1):

SUBMITTER: Bob Eugene
UL LLC

RECOMMENDATION:
Revise text as follows:

501.1 Applicability. The regulations of this chapter shall govern the construction, location, and installation of fuel-burning
and other water heaters heating potable water, together with chimneys, vents, and their connectors. The minimum capacity for
storage water heaters shall be in accordance with the first hour rating listed in Table 501.1. Design, construction, and work-
manship shall be in accordance with accepted engineering practices, manufacturer’s instructions, and applicable standards and
shall be of such character as to secure the results sought to be obtained by this code. No water heater shall be hereinafter installed
that does not comply with the type and model of each size thereof approved by the Authority Having Jurisdiction. A list of
accepted gas water heater-appliance standards are referenced in Table 1401.1 501.2. Listed appliances shall be installed in accor-
dance with the manufacturer’s installation instructions.

TABLE 501.2
WATER HEATERS

For SI units: 1000 British thermal units per hour = 0.293 kW

TABLE 1401.1
REFERENCED STANDARDS

Note: UL 795 and UL 2523 meet the requirements for mandatory reference standards in accordance with Sec-
tion 3-3.7.1 of IAPMO’s Regulations Governing Committee Projects.

(portions of table not shown remain unchanged)

SUBSTANTIATION:
This proposal provides a consolidated location for identifying standards applicable to water heaters. UL 795 and UL
2523 are in addition to the current listing in Table 1401.1.

COMMITTEE ACTION: Accept as Amended by the TC
Amend proposal as follows:

TyPE STANDARD
Electric, Household UL 174

Oil Fired Storage Tank UL 732
Gas, 75 000 Btu/hr or less CSA Z21.10.1
Gas, Above 75 000 Btu/h CSA Z21.10.3

Gas, Commercial UL 795
Electric, Commercial UL 1453

Electric, Space Heating UL 834
Solid Fuel UL 2523

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED 
SECTIONS

UL 795-2011 Commercial-Industrial Gas Heating Equipment Fuel Gas, Appliances Table 501.2
UL 2523-2009* Solid Fuel-Fired Hydronic Heating Appliances, Water

Heaters, and Boilers (with revisions through October
17, 2011)

Fuel Gas, Appliances Table 501.2
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TABLE 501.2
WATER HEATERS

For SI units: 1000 British thermal units per hour = 0.293 kW

COMMITTEE STATEMENT:
UL 834 addresses water heaters used for space heating which is outside the scope of the UPC.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Arnold Rodio, Pace Setter Plumbing, Corp

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

TABLE 501.2
WATER HEATERS

For SI units: 1000 British thermal units per hour = 0.293 kW

TABLE 1401.1
REFERENCED STANDARDS

(portions of table not shown remain unchanged)

SUBSTANTIATION:
Water heaters are not addressed within UL 795, and therefore the standard should not be referenced in Chapter 5
of the UPC. As indicated by the scope of UL 795, it applies to fuel gas comfort furnaces, heaters, and boiler assem-
blies that have inputs of more than 400,000 Btu/h. Such appliances are addressed by the UMC, and not the UPC.
Furthermore, the UPC already references the appropriate standards for fuel gas water heaters (CSA Z21.10.1 and
CSA Z21.10.3).

TyPE STANDARD
Electric, Household UL 174

Oil Fired Storage Tank UL 732
Gas, 75 000 Btu/hr or less CSA Z21.10.1
Gas, Above 75 000 Btu/h CSA Z21.10.3

Gas, Commercial UL 795
Electric, Commercial UL 1453

Solid Fuel UL 2523

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED
SECTIONS

UL 795-2011 Commercial-Industrial Gas Heating Equipment Fuel Gas, Appliances Table 501.2

TyPE STANDARD
Electric, Household UL 174

Oil Fired Storage Tank UL 732
Gas, 75 000 Btu/hr or less CSA Z21.10.1
Gas, Above 75 000 Btu/h CSA Z21.10.3

Gas, Commercial UL 795
Electric, Commercial UL 1453

Electric, Space Heating UL 834
Solid Fuel UL 2523
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Item # 156 Comment Seq # 051
UPC 2015 – (504.1.1, 504.1.2):

SUBMITTER: Dave Levanger
Chair, Technical Correlating Committee (TCC) (see TCC Report Item # 31)

RECOMMENDATION:
Revise text as follows:

504.1.1 Self-Closing Doors. Self-closing doors shall swing easily and freely, and shall be equipped with a self-closing
device to cause the door to close and latch each time it is opened. The closing mechanism shall not have a hold-open feature.
[NFPA 80:6.1.4.2]
504.1.2 Gasketing. Gasketing on gasketed fire doors or frames shall be furnished in accordance with the published listings
of the door, frame, or gasketing material manufacturer. [NFPA 80:6.4.8]
Exception: Where acceptable to the Authority Having Jurisdiction, gasketing of non-combustible or limited-combustible mate-
rial shall be permitted to be applied to the frame, provided closing and latching of the door are not inhibited.

SUBSTANTIATION:
Sections 504.1.1 and 504.1.2 are being revised to correlate with the UMC and NFPA 80-2010 in accordance with
IAPMO’s Regulations Governing Committee Projects (Extract Guidelines).

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
The deletion of the word “self” in Section 504.1.1 does not provide a description of the type of closing device that is
needed to assist in application and enforcement. Also, this proposal would require the use of fire-rated doors that
should only be mandated by the building code.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Dan Buuck, National Association of Home Builders (NAHB)

RECOMMENDATION: 
Request to accept the code change proposal as submitted by this public comment.

SUBSTANTIATION:
1. There was no technical justification provided by the TC for rejecting the extracted text from NFPA 80-2010.  
2. The text “self” should not have been cause for rejection because the title of Section 504.1.1 (Self-Closing Doors);

the first words used in the section “self-closing doors”; and the text “to cause the door to close and latch each
time it is opened,” provides the necessary clarity for application and enforcement.  

3. The TC was not correct in stating that the change in text from “gasketed” to “fire” doors in Section 504.1.2 (Gas-
keting) will now require fire doors to be installed.  First, no where within Section 504.1.2 does it state the type
of door that is required to be used. Second, the section pertains to the type of gasketing that is to be used which
is: “in accordance with the published listings of the door, frame, or gasketing material manufacturer.”  
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Item # 157 Comment Seq # 052
UPC 2015 – (504.3.1, 504.5, 504.6, 507.24, 507.25):

SUBMITTER: Dave Levanger
Chair, Technical Correlating Committee (TCC) (see TCC Report Items #128, 130, 131, 133)

RECOMMENDATION:
Revise text as follows:

504.3.1 Listed Water Heaters. The clearances shall not be such as to interfere with combustion air, draft hood clearance and
relief, and accessibility for servicing. Listed water heaters shall be installed in accordance with their listings and the manufac-
turer’s installation instructions. [NFPA 54:10.28.2.1]

504.5 Temperature-Limiting Devices. A water heater installation or a hot water storage vessel installation shall be provided
with overtemperature over protection by means of an approved, listed device installed in accordance with the terms of its list-
ing and the manufacturer’s installation instructions. [NFPA 54:10.28.4]
504.6 Temperature, Pressure, and Vacuum Relief Devices. The installation of tTemperature, pressure, and vacuum
relief devices or combinations thereof, and automatic gas shutoff devices, shall be installed in accordance with the terms of
their listings and the manufacturer’s installation instructions. A shutoff valve shall not be placed between the relief valve and
the water heater or on discharge pipes between such valves and the atmosphere. The hourly British thermal units (Btu) (kW•h)
discharge capacity or the rated steam relief capacity of the device shall be not less than the input rating of the water heater.
[NFPA 54:10.28.5]

507.24 Installation Instructions. The installing agency shall comply with the appliance and equipment manufacturer’s
installation instructions in completing an installation. The installing agency shall leave the manufacturer’s installation, operat-
ing, and maintenance instructions in a location on the premises where they will be readily available for reference and guidance
for the Authority Having Jurisdiction, service personnel, and the owner or operator. [NFPA 54:9.1.22]
507.25 Protection of Outdoor Appliances. Appliances not listed for outdoor installation but installed outdoors shall be
provided with protection to the degree that the environment requires. Appliances listed for outdoor installation shall be permit-
ted to be installed without protection in accordance with the provisions of its listing manufacturer’s installation instructions.
[NFPA 54:9.1.23]

SUBSTANTIATION: 
Sections 504.3.1, 504.5, 504.6, 507.24, and 507.25 are being revised to correlate with NFPA 54-2012 in accordance
with IAPMO’s Regulations Governing Committee Projects (Extract Guidelines).

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
In order to provide a safe installation, the listing provisions in the above sections should be retained.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Dan Buuck, National Association of Home Builders (NAHB)

RECOMMENDATION: 
Request to accept the code change proposal as submitted by this public comment.

SUBSTANTIATION:
1. There was no technical justification provided by the TC for rejecting the extracted text from NFPA 54-2012.  
2. Section 301.1 (Minimum Standards) already requires devices used in a plumbing system to be listed or labeled.

Therefore, why does it need to be restated in the revised sections?  
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3. Most of the sections being revised already indicate that they pertain to a “listed” appliance or device, and there-
fore would have to be installed in accordance with the listing as indicated in the manufacturer’s installation
instructions.  For example:
• Section 504.3.1 (Listed Water Heaters) – In the second sentence, “Listed water heaters shall be installed……..”
• Section 504.5 (Temperature-Limiting Devices) – “listed device installed……..”
• Section 507.25 (Protection of Outdoor Appliances) – In the second sentence, “Appliances listed for outdoor

installation….” 
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Item # 163 Comment Seq # 053
UPC 2015 – (509.1.1, Table 1401.1):

SUBMITTER: Bob Eugene
UL LLC

RECOMMENDATION:
Add new text as follows:

509.1.1 Listing. Gas vents shall comply with UL 441, UL 641, or UL 1738.

(renumber remaining sections)

TABLE 1401.1
REFERENCED STANDARDS

Note: UL 641 and UL 1738 meet the requirements for mandatory reference standards in accordance with Sec-
tion 3-3.7.1 of IAPMO’s Regulations Governing Committee Projects.

(portions of table not shown remain unchanged)

SUBSTANTIATION:
UL 441 includes a comprehensive set of construction and performance requirements that are used to evaluate and
list Type B and Type B-W venting systems. UL 641 includes a comprehensive set of construction and performance
requirements that are used to evaluate and list Type L venting systems. UL 1738 includes a comprehensive set of
construction and performance requirements that are used to evaluate and list special gas vents intended for vent-
ing Listed Category II, III or IV gas-burning appliances as defined by ANSI Z223.1/NFPA 54, “National Fuel Gas
Code.” UL 641 and UL 1738 are in addition to the current listing in Table 1401.1.

COMMITTEE ACTION: Accept as Submitted

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Arnold Rodio, Pace Setter Plumbing, Corp

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

509.1.1 Listing. Gas vents shall comply with UL 441, or UL 641, or UL 1738.

TABLE 1401.1
REFERENCED STANDARDS

(portions of table not shown remain unchanged)

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED 
SECTIONS

UL 641-2010* Type L Low-Temperature Venting Systems (with revi-
sions through December 13, 2010)

Fuel Gas 509.1.1

UL 1738-2010* Venting Systems for Gas-Burning Appliances, Categories
II, III, and IV (with revisions through May 13, 2011)

Fuel Gas 509.1.1

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED 
SECTIONS

UL 1738-2010* Venting Systems for Gas-Burning Appliances, Categories
II, III, and IV (with revisions through May 13, 2011)

Fuel Gas 509.1.1
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SUBSTANTIATION:
1. The UPC only contains provisions for Category I venting systems for water heaters as indicated throughout Sec-

tion 510.0 (Sizing of Category I Venting Systems) and all of the sizing tables [Table 510.1.2(1) through Table
510.2(9)]. Furthermore, that is why Section 506.1.1 (Other Types of Appliances) requires appliances other than
natural draft or Category I to be provided with combustion, ventilation, and dilution air in accordance with the man-
ufacturer’s instructions; this is because Chapter 5 does not contain provisions for Categories II, III, and IV vent-
ing systems.

2. If UL 1738 is referenced in Chapter 5, it will conflict with the actions of the UPC Technical Committee (TC) dur-
ing the 2012 code cycle, where the TC made a concerted effort to delete sections of the code that pertained to
Categories II, III & IV venting systems [Section 510.1.1 (Categories), Section 510.6.3.2 (Category II, Category
III, and Category IV Appliances), and Section 510.11 (Vent Connectors for Category II, Category III, and Cate-
gory IV Appliances)].
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Item # 165 Comment Seq # 054
UPC 2015 – (509.5.4.3(A), Table 1401.1):

SUBMITTER: Bob Eugene
UL LLC

RECOMMENDATION:
Add new text as follows:

509.5.4.3(A) Listing. Decorative shrouds addressed in Section 509.5.4.3 shall comply with UL 103 for factory-built residen-
tial chimneys, UL 127 for factory-built fireplaces, or UL 1482 for solid-fuel type room heaters.

TABLE 1401.1
REFERENCED STANDARDS

Note: UL 127 and UL 1482 meet the requirements for mandatory reference standards in accordance with Sec-
tion 3-3.7.1 of IAPMO’s Regulations Governing Committee Projects.

(portions of table not shown remain unchanged)

SUBSTANTIATION:
UL 103 includes a comprehensive set of construction and performance requirements that are used to evaluate and
list factory-built chimneys for residential-type and building heating appliances. UL 127 includes a comprehensive set
of construction and performance requirements that are used to evaluate and list factory-built fireplaces and includes
the chimney requirements. UL 1482 includes a comprehensive set of construction and performance requirements
that are used to evaluate and list solid-fuel type room heaters and includes the chimney requirements. UL 127 and
UL 1482 are in addition to the current listing in Table 1401.1.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
This proposed change is outside the scope of the UPC. It is more applicable to the Uniform Mechanical Code.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Marguerite Carroll, UL, LLC

RECOMMENDATION: 
Request to replace the code change proposal by this public comment.

509.5.4.3(A) Listing. Decorative shrouds addressed in Section 509.5.4.3 shall comply with UL 441.

SUBSTANTIATION:
Decorative shrouds are currently required to be “listed and labeled for use with the specific factory-built chimney sys-
tem” per Section 509.5.4.3. UL 441 is the appropriate standard by which decorative shrouds are tested, listed, and
labeled for use with gas vent systems. The reference to this standard, as it applies to decorative shrouds, is within
the scope of the UPC and is needed to prevent life-safety hazards associated with the mis-use of decorative shrouds
which have not been evaluated to these requirements. UL 441 is already referenced in Table 1401.1 of the UPC.

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED 
SECTIONS

UL 127-2011* Factory-Built Fireplaces Miscellaneous 509.5.4.3(A)
UL 1482-2011* Solid-Fuel Type Room Heaters Miscellaneous 509.5.4.3(A)
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Item # 171 Comment Seq # 055
UPC 2015 – (601.3 – 601.3.8):

SUBMITTER: Gary Klein
Affiliated International Management, LLC

RECOMMENDATION:
Add new text as follows:

601.3 Recirculation Systems.
601.3.1 For Low-Rise Residential Buildings. Circulating hot water systems shall be arranged so that the circulating
pump(s) are capable of being turned off (automatically or manually) where the hot water system is not in operation. [ASHRAE
90.2:7.2] 
601.3.2 For Pumps Between Boilers and Storage Tanks. Where used to maintain storage tank water temperature, recir-
culating pumps shall be equipped with controls limiting operation to a period from the start of the heating cycle to a maximum
of 5 minutes after the end of the heating cycle. [ASHRAE 90.1:7.4.4.4]
601.3.3 Recirculation Pump Controls. Pump controls shall include on-demand activation or time clocks combined with
temperature sensing. Time clock controls for pumps shall not let the pump operate more than 15 minutes every hour. Temper-
ature sensors shall stop circulation where the temperature set point is reached and shall be located on the circulation loop at or
near the last fixture. The pump, pump controls, and temperature sensors shall be accessible. Pump operation shall be limited to
the building’s hours of operation.
601.3.4 Temperature Maintenance Controls. For other than low-rise residential buildings, systems designed to maintain
usage temperatures in hot-water pipes, such as recirculating hot-water systems or heat trace, shall be equipped with automatic
time switches or other controls that are capable of being set to switch off the usage temperature maintenance system during
extended periods where hot water is not required. [ASHRAE 90.1:7.4.4.2]
601.3.5 System Balancing. Systems with multiple recirculation zones shall be balanced to uniformly distribute hot water,
or they shall be operated with a pump for each zone. The circulation pump controls shall comply with the provisions of Section
601.3.
601.3.6 Flow Balancing Valves. Flow balancing valves shall be a factory preset automatic flow control valve, a flow reg-
ulating valve, or a balancing valve with memory stop.
601.3.7 Air Elimination. Provision shall be made for the elimination of air from the return system.
601.3.8 Gravity or Thermosyphon Systems. Gravity or thermosyphon systems are prohibited.

SUBSTANTIATION: 
This code change proposal is taken directly from the 2012 IAPMO Green Plumbing and Mechanical Code Supple-
ment. It makes sense to include these provisions in the UPC.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
The proposed change would eliminate the use of programmable timers and is overly restrictive for a code of mini-
mum health and safety requirements.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Gary Klein, Affiliated International Management, LLC

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.
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601.3 Recirculation Systems. Recirculation systems shall be installed in accordance with Section 601.3.1 through Section
601.3.8
601.3.1 For Low-Rise Residential Buildings Pump Operation. Circulating hot water systems shall be arranged so that
the circulating pump(s) are capable of being turned off (automatically or manually) where when the hot water system is not in
operation. [ASHRAE 90.2:7.2] 
601.3.2 For Pumps Between Boilers and Storage Tanks. Where When used to maintain storage tank water tempera-
ture, recirculating pumps shall be equipped with controls limiting operation to a period from the start of the heating cycle to a
maximum of 5 minutes after the end of the heating cycle. [ASHRAE 90.1:7.4.4.4]
601.3.3 Recirculation Pump Controls. Pump controls shall include on-demand activation or time clocks combined with
temperature sensing. Time clock controls for pumps shall not let the pump operate more than 15 minutes every hour. Temper-
ature sensors shall stop circulation where the temperature set point is reached and shall be located on the circulation loop at or
near the last fixture. The pump Pumps, pump controls, and temperature sensors shall be accessible. Pump operation shall be lim-
ited to the building’s hours of operation.
601.3.3.1 Demand Activation Controls. Demand activation controls shall start the pump based on the identification of a
demand for heated water within the occupancy. Controls shall automatically turn off the pump when the water in the circula-
tion loop is at the desired temperature and when there is no demand for hot water.
601.3.3.2 Time Clock Controls. Time clock controls shall not let the pump operate more than 15 minutes every hour. Tem-
perature sensors or other controls shall automatically turn off the pump when the water in the circulation loop is at the desired
temperature. Controls shall be capable of limiting pump operation to the building's hours of operation.
601.3.4 Temperature Maintenance Heat Trace Controls. For other than low-rise residential buildings, systems designed
to maintain usage temperatures in hot-water pipes, such as recirculating hot-water systems or heat trace, shall be equipped with
automatic time switches or other controls that are capable of being set to switch off the usage temperature maintenance system
during extended periods where hot water is not required. [ASHRAE 90.1:7.4.4.2] Heat trace controls shall automatically adjust
the energy input to the piping to maintain the desired system temperature. The controls shall have the ability to adjust the energy
input to match the times when heated water is used in the occupancy.
601.3.5 System Balancing. Systems with multiple recirculation zones shall be balanced to uniformly distribute hot water,
or they shall be operated with a pump for each zone. The circulation pump controls shall comply with the provisions of Section
601.3 601.3.3.
601.3.6 Flow Balancing Valves. Flow balancing valves shall be a factory preset automatic flow control valve, a flow reg-
ulating valve, or a balancing valve with memory stop.
601.3.7 Air Elimination. Provision shall be made for the elimination of air from the return system.
601.3.8 Gravity or Thermosyphon Systems. Gravity or thermosyphon systems are prohibited.

SUBSTANTIATION:
An attempt has been made to simplify and clarify this proposal. Distinctions between low and high-rise occupancies
have been removed; the provisions now apply equally to all occupancies. Non-UPC wording (e.g. temperature main-
tenance system) has been removed. An incorrect section reference has been fixed. The committee rejected the
original proposal in part because it did not allow the use of programmable timers. As was pointed out by one of the
committee members in their explanation of a negative vote, the language clearly allows the use of time clocks. In
the interest of market fairness, it allows for all types of time clocks including those that can be programmed.
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Item # 172 Comment Seq # 056
UPC 2015 – (602.2):

SUBMITTER: France Lemieux
NSF Joint Committee on Drinking Water Additives, System Components

RECOMMENDATION:
Add new text as follows:

602.2 Hot and Cold Water Interconnections Prohibited. The installation of potable water supply piping, or part thereof,
shall prohibit the hot water supply piping from connecting or recirculating to the cold water drinking supply. Hot water recir-
culation systems that use a dedicated return line shall be capable of returning circulation to the water heater inlet. 
Exception: Demand controlled hot water recirculation systems which shut off before hot water has entered the cold water sys-
tem.

(renumber remaining sections)

SUBSTANTIATION: 
This issue was discussed at length at the most recent meeting of the NSF Joint Committee on Drinking Water Addi-
tives, System Components. This committee is responsible for the development of NSF/ANSI 61. It was brought to
the Committee’s attention that there are devices on the market that recirculate hot water to the cold water supply.
These systems utilize the cold water piping as the return piping to the water heater. As a result, these systems allow
an individual to drink the hot water that is recirculated. Unfortunately, nothing in the code prohibits such an installa-
tion. 

NSF/ANSI 61 evaluates systems and components for indirect additives to the drinking water. This provides a
means of evaluating products for safe use in supplying drinking water. There are no requirements in the standard to
evaluate additives from a hot water supply component with continuous recirculating exposure that supplies water to
the cold drinking water. 

Such a system or design raises a health concern regarding the growth of biofilms and bacteria on the biofilm.
This type of system would provide an ideal breeding ground for Legionella bacteria. There is slow movement (veloc-
ity) of water, and the water temperatures would be at the ideal temperature for maximum bacteria growth. Addition-
ally, the solubility of metals generally increases with temperature resulting in the leaching of regulated metals such
as lead. This increased potential risk of exposure to lead is also a public health concern for this committee. 

The proposed language would not prohibit a typical hot water recirculation system which typically connects to
the cold water supply to the water heater. Such a connection is not to the cold water drinking supply. It is to the cold
water connection to the water heater, which is not used for drinking water. Check valves would be necessary to pre-
vent the hot water from recirculating to the cold water drinking supply. However, the installation of check valves is a
common installation practice and recommended by the engineering community. 

This proposed change is an important health effects requirement. This is necessary to assure the safety of the
drinking water. This is one of the most important aspects of the plumbing code.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
The proposed change is vague in its application and overly restrictive by eliminating other viable methods for water
conservation.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT 1:
SUBMITTER: France Lemieux, NSF Joint Committee on Drinking Water Additives, System Components

RECOMMENDATION: 
Request to accept the code change proposal as submitted by this public comment.
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SUBSTANTIATION:
The Technical Committee stated that this code change was vague and overly restrictive by eliminating other viable
methods for water conservation. However, the change is not vague in that the proposed text clearly states that hot
water cannot be recirculated back to the cold drinking water. This is a health effects concern. The UPC currently
requires all potable water pipe, fittings, and components to comply with NSF 61. This is also a health effects require-
ment to assure the public that they will receive clean drinking water through a piping system that will not contami-
nate the drinking water. The NSF Joint Committee has coordinated the requirements of NSF 61 with the EPA Safe
Water Drinking Act. Materials used in the potable water supply are tested for indirect additive of contaminants. All
materials must pass the testing showing that the contaminant levels do not exceed Federal limits. The Federal lim-
its on contaminants are well established values that are continuously evaluated. These are known levels that result
in safe water to drink. If the contaminants exceed these levels, the water is no longer classified as safe to drink. NSF
61 testing is based on water having a single pass through the material. By having a hot water recirculation system
connected to the cold water supply, typically at the end of the run of hot water, there are multiple passes through the
piping system. Furthermore, it has been established, by testing, that water at elevated temperatures results in a
higher level of contaminants to the piping system materials than does cold water. These indirect additives will con-
tinue to multiply in the water as it is recirculated. When one drinks the cold water that was previously recirculated
through the hot water system, they are receiving water that is not safe to drink. Water conservation is not mutually
exclusive of health effect requirements. Any water conservation means or methodology must also meet the health
effects requirements of the code. You cannot proclaim safety in the code if a water conservation measure contami-
nates the drinking water supply. The plumbing code was founded on the principle of providing safe, clean drinking
water to the public.

PUBLIC COMMENT 2:
SUBMITTER: Cyril Unger, CPD, Chairman, American Society of Plumbing Engineers Legislative Committee 

RECOMMENDATION: 
Request to accept the code change proposal as submitted by this public comment.

SUBSTANTIATION:
ASPE supports the position taken by the NSF Joint Committee on Drinking Water Additives. There are proper ways
to recirculate hot water. The correct way is not to continuously return the hot water to the cold water supply. The cold
(drinking) water may become contaminated by the indirect additives from the piping system components.
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Item # 174 Comment Seq # 057
UPC 2015 – (603.4.7):

SUBMITTER: Steve Silber
American Society of Sanitary Engineering (ASSE) 

RECOMMENDATION:
Revise text as follows:

603.4.7 Freeze Protection. In cold climate areas, backflow assemblies and devices shall be protected from freezing with an
outdoor enclosure in accordance with ASSE 1060 or by a method acceptable to the Authority Having Jurisdiction.

SUBSTANTIATION: 
ASSE 1060 is an ANSI approved standard developed under the consensus process and establishes performance
requirements for enclosures designed to provide protection for fluid conveying components, including backflow pre-
vention assemblies and control valves, that are installed outdoors and above ground. ASSE 1060 is currently included
in Table 1401.1 and should be included in the narrative of the code.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
The committee indicated that citing a standard in Section 603.4.7 could eliminate viable options for the installer.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: William Chapin, Professional Code Consulting, LLC

RECOMMENDATION: 
Request to accept the code change proposal as submitted by this public comment.

SUBSTANTIATION:
There is no technical justification for not accepting a consensus standard that manufacturers are listing to today.
ASSE 1060 ensures that the enclosure prevents freezing, flooding, as well as certifying electrical safety. The UPC
never eliminates viable options not specified by the code language (reference Section 301.2). The phrase “or by a
method acceptable to the Authority Having Jurisdiction” is already in Section 603.4.7 and gives the installer just this
opportunity.
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Item # 177 Comment Seq # 058
UPC 2015 – (603.5.6.1):

SUBMITTER: Bob Eugene
UL LLC

RECOMMENDATION:
Revise text as follows:

603.5.6.1 Systems with Pumps. Where sprinkler and irrigation systems have pumps, the pumps shall comply with UL 778
and be installed in accordance with the manufacturer’s installation instructions. Cconnections for pumping equipment, or aux-
iliary air tanks, or are otherwise capable of creating backpressure, the potable water supply shall be protected by the following
type of device where the backflow device is located upstream from the source of backpressure:
(1) Reduced-pressure principle backflow prevention assembly (RP)

SUBSTANTIATION:
UL 778 includes a comprehensive set of construction and performance requirements that are used to evaluate and
list pumps. UL 778 is currently listed in Table 1401.1.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
UL 778 does not address large irrigation pumps. It is suggested that the proposal be reworded to be more applica-
ble to the pumps covered under UL 778, or other applicable standards should be added to address other pump
sizes.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT 1:
SUBMITTER: Marguerite Carroll, UL, LLC

RECOMMENDATION: 
Request to replace the code change proposal by this public comment.

603.5.6.1(A) Listing. Pumps rated 600V or less shall comply with UL 778 and be installed in accordance with the manufac-
turer’s installation instructions.

SUBSTANTIATION:
UL 778 includes a comprehensive set of construction and performance requirements that are used to evaluate and
list pumps covered by this section. Language was amended from the original proposal to clearly define the pumps
which are under the scope of UL 778. 

PUBLIC COMMENT 2:
SUBMITTER: Greg Towsley, Grundfos

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

603.5.6.1 Systems with Pumps. Where sprinkler and irrigation systems have pumps, the pumps shall comply with UL 778,
where applicable, and be installed in accordance with the manufacturer’s installation instructions. Connections for pumping
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equipment, or auxiliary air tanks, or are otherwise capable of creating backpressure, the potable water supply shall be protected
by the following type of device where the backflow device is located upstream from the source of backpressure:
(1) Reduced-pressure principle backflow prevention assembly (RP)

SUBSTANTIATION:
UL 778 is not applicable for all pumps thay may be used for sprinkler and irrigation systems. The addition of this lan-
guage clarifies that UL 778 shall only apply to those pumps for which it is relevant.
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Item # 178 Comment Seq # 059
UPC 2015 – (603.5.7):

SUBMITTER: Steve Silber
American Society of Sanitary Engineering (ASSE) 

RECOMMENDATION:
Revise text as follows:

603.5.7 Outlets with Hose Attachments. Potable water outlets with hose attachments, other than water heater drains,
boiler drains, and clothes washer connections, shall be protected by a nonremovable hose bibb-type backflow preventer in accor-
dance with ASSE 1011, a nonremovable hose bibb-type vacuum breaker in accordance with ASSE 1052, or by an atmospheric
vacuum breaker in accordance with ASSE 1001 installed not less than 6 inches (152 mm) above the highest point of usage
located on the discharge side of the last valve. In climates where freezing temperatures occur, a listed self-draining frost-proof
hose bibb with an integral backflow preventer or vacuum breaker in accordance with ASSE 1019, ASSE 1053, or ASSE 1057
shall be used.

SUBSTANTIATION: 
ASSE 1011, 1019, 1052, 1053 and 1057 are ANSI approved standards developed under the consensus process and
establishes performance requirements for backflow protection specific to outlets with hose attachments. ASSE 1001
establishes performance requirements for atmospheric vacuum breakers. These ASSE standards are currently
included in Table 1401.1 and should be included in the narrative of the code.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
The appropriate standards for backflow prevention devices and assemblies are already addressed in Table 603.2.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Julius Ballanco, P.E., CPD, FASPE, JB Engineering and Code Consulting, P.C.

RECOMMENDATION: 
Request to replace the code change proposal by this public comment.

TABLE 603.2
BACKFLOW PREVENTION DEVICES, ASSEMBLIES, AND METHODS

DEGREE OF HAzARD
DEVICE, 

ASSEMBLy, OR
METHOD1

APPLICABLE
STANDARDS

POLLUTION (LOW HAzARD) POLLUTION (HIGH HAzARD)
INSTALLATION2,3BACK-

SIPHONAGE
BACK-

PRESSURE
BACK-

SIPHONAGE
BACK-

PRESSURE

Vacuum breaker
wall hydrants, hose
bibbs, frost freeze
resistant, automatic
draining type

ASSE 1019 or
CSA B64.2.1.1 X – X –

Installation includes wall
hydrants and hose bibbs.
Such devices are not for use
under continuous pressure
conditions (means of shutoff
downstream of device is pro-
hibited).4,5

Hose connection
vacuum breakers ASSE 1011 X – X –

Such devices are not for use
under continuous pressure
conditions. No valve down-
stream.4,6
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TABLE 603.2
BACKFLOW PREVENTION DEVICES, ASSEMBLIES, AND METHODS (continued)

Notes:
1 See description of devices and assemblies in this chapter.
2 Installation in pit or vault requires previous approval by the Authority Having Jurisdiction.
3 Refer to general and specific requirement for installation.
4 Not to be subjected to operating pressure for more than 12 hours in a 24 hour period.
5 For deck-mounted and equipment-mounted vacuum breaker, see Section 603.5.14.
6 Shall be installed in accordance with Section 603.5.7.

(portions of table not shown remain unchanged)

SUBSTANTIATION:
1. As indicated by the TC, the applicable referenced standards for backflow prevention devices and assemblies

should be located in Table 603.2. However, the TC was incorrect in stating that all of the appropriate standards
for backflow prevention devices and assemblies are already shown in Table 603.2  Therefore, this public com-
ment adds the applicable devices and assemblies, which are not currently referenced in Table 603.2, in accor-
dance with the referenced standards that were originally proposed (ASSE 1011, ASSE 1052, ASSE 1053, and
ASSE 1057). As indicated by the original proponent, all of these standards are currently referenced in Table
1401.1 (Referenced Standards).

2. For vacuum breaker wall hydrants and hose bibbs, the correct terminology in accordance with ASSE 1019 is
“freeze resistant” and not “frost resistant.”

3. ASSE 1011 (Hose Connection Vacuum Breakers) applies to a device with a check valve member that is force
loaded or biased to a closed position, and an atmospheric vent valve that is force loaded or biased to an open
position when the device is not under pressure. The device protects the potable water distribution system from
pollutants or contaminants that can enter the system through backsiphonage. The device, just like an ASSE
1019, cannot be subjected to more than 12 hours of continuous water pressure. The device is intended for instal-
lation at the hose bibb connection downstream of all valves, and can be used for both low and high hazard appli-
cations.

4. ASSE 1052 (Hose Connection Backflow Preventer) applies to an assembly with two independently acting check
valves that are force loaded or biased to a closed position, and an intermediate atmospheric vent located between
the check valves that is force loaded or biased to an open position. The device shall have a means of field test-
ing and draining. Its purpose is to protect the potable water distribution system from contaminants or pollutants
due to backsiphonage. The assembly, just like an ASSE 1019, cannot be subjected to more than 12 hours of con-
tinuous water pressure. The assembly is intended for installation as the hose bibb connection, and can be used
for both low and high hazard applications.

5. ASSE 1053 (Dual Check Backflow Preventer Wall Hydrants Freeze Resistant Type) applies to a device with
two independently acting checks valves that are force loaded or biased to a closed position, with an atmos-
pheric vent located between the two check valves which is force loaded or biased to an open position.  An ASSE
1053 device basically is a combination of both an ASSE 1019 and ASSE 1052 device. Its purpose is to protect
the potable water distribution system from contaminants or pollutants due to backsiphonage. The device is

DEGREE OF HAzARD
DEVICE, 

ASSEMBLy, OR
METHOD1

APPLICABLE
STANDARDS

POLLUTION (LOW HAzARD) POLLUTION (HIGH HAzARD)
INSTALLATION2,3BACK-

SIPHONAGE
BACK-

PRESSURE
BACK-

SIPHONAGE
BACK-

PRESSURE

Hose connection
backflow preventers ASSE 1052 X – X –

Such devices are not for use
under continuous pressure
conditions.4,6

Dual check back-
flow preventer wall
hydrants, freeze
resistant

ASSE 1053 X – X –
Such devices are not for use
under continuous pressure
conditions.4

Freeze resistant 
sanitary yard
hydrants

ASSE 1057 X – X –
Such devices are not for use
under continuous pressure
conditions.4
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intended for installation as the hose bibb connection when freezing may be an issue. It should not be subjected
to more than 12 hours of continuous water pressure, and can be used for both low and high hazard applications. 

6. ASSE 1057 (Freeze Resistant Sanitary Yard Hydrants with Backflow Protection) applies to a device with one or
two independently acting check valves that are force loaded or biased to a closed position, and an atmospheric
vent which is force loaded or biased to an open position. These devices should have a means for draining to pre-
vent freezing.  Its purpose is to protect the potable water distribution system from groundwater contaminants or
pollutants due to backsiphonage. This device is intended to protect yard hydrants that require freeze protection.
It should not be subjected to more than 12 hours of continuous water pressure, and can be used for both low
and high hazard applications.

7. The purpose for adding Footnote 6 is to make sure that ASSE 1011 and ASSE 1052 backflow prevention devices
and assemblies (that are permitted in accordance with Table 603.2) are both nonremovable and permit drainage
of the hose bibb in accordance with the requirements of Section 603.5.7 (Outlets with Hose Attachments). ASSE
1019, ASSE 1053, and ASSE 1057 backflow prevention devices and assemblies do not need to reference Foot-
note 6 since they are already designed to be permanent in nature and freeze resistant in accordance with the
standards. 

For informational purposes only, Section 603.5.7 is shown as follows: Potable water outlets with hose
attachments, other than water heater drains, boiler drains, and clothes washer connections, shall be protected
by a nonremovable hose bibb-type backflow preventer, a nonremovable hose bibb-type vacuum breaker, or by
an atmospheric vacuum breaker installed not less than 6 inches (152 mm) above the highest point of usage
located on the discharge side of the last valve. In climates where freezing temperatures occur, a listed self-
draining frost-proof hose bibb with an integral backflow preventer or vacuum breaker shall be used.
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Item # 179 Comment Seq # 060
UPC 2015 – (604.1):

SUBMITTER: Arnold Rodio
Pace Setter Plumbing, Corp 

RECOMMENDATION:
Revise text as follows:

604.1 Pipe, Tube, and Fittings. Pipe, tube, fittings, solvent cements, thread sealants, solders, and flux used in potable water
systems intended to supply drinking water shall be in accordance with the requirements of NSF 61. Where fittings and valves
are made from copper alloys containing more than 15 percent zinc by weight they shall be resistant to dezincification and stress
corrosion cracking in accordance with NSF 14.

Materials used in the water supply system, except valves and similar devices, shall be of a like material, except where oth-
erwise approved by the Authority Having Jurisdiction.

Materials for building water piping and building supply piping shall comply with the applicable standards referenced in Table
604.1.

SUBSTANTIATION: 
Dezincification of yellow brass piping components including various valves has become a real problem. Failures
have been documented in various areas throughout the United States. While the Las Vegas area has been espe-
cially hard hit with tens, if not hundreds, of thousands of homes being re-piped as a result of failures to yellow brass
fittings and valves; such failures are also occurring over a much greater area.

The ASTM standards for these products allow for several different alloys. Some of these alloys allow for more
zinc and less copper, red brass has the least amount of zinc. The less zinc in the brass the greater the resistance
to dezincification. The various manufacturing techniques that are being used with imported valves that are creating
issues for Phase I and Phase II brass are also an issue relating to zinc content.

Water varies from area to area. Water may be from wells, rivers, lakes, or any number of other sources. The code
treats all water fittings and valves the same. While a yellow brass valve or fitting may be perfectly functional in
Chicago, the same fitting or valve may be at risk for dezincification in other locations.

It is not practical to treat the water as people drink it and there are already extensive Federal regulations gov-
erning its treatment. The solution is to regulate the products through the code.

COMMITTEE ACTION: Accept as Submitted

NOTE: Item # 179 failed to achieve the necessary 2⁄3 affirmative vote of returned ballots. In accordance with Section
4-3.5.2 of the Regulations Governing Committee Projects, a public comment is requested for this proposal. The
technical committee will reconsider this proposal as a public comment.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT 1:
SUBMITTER: Arnold Rodio, Pace Setter Plumbing, Corp.

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

604.1 Pipe, Tube, and Fittings. Pipe, tube, fittings, solvent cements, thread sealants, solders, and flux used in potable water
systems intended to supply drinking water shall be in accordance with the requirements of NSF 61. Where fittings and valves
are made from copper alloys containing more than 15 percent zinc by weight, and are used in plastic piping systems, they shall
be resistant to dezincification and stress corrosion cracking in accordance with NSF 14.
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Materials used in the water supply system, except valves and similar devices, shall be of a like material, except where oth-
erwise approved by the Authority Having Jurisdiction.

Materials for building water piping and building supply piping shall comply with the applicable standards referenced in Table
604.1.

SUBSTANTIATION:
The issues with high zinc content in brass fittings in potable water systems was provided previously and discussed.
This is an issue that has cost plumbers and developers in the hundreds of millions in repairs and continues to be an
issue in many states. The code should be clear on this issue. Section 309.1 of the code requires that we install
plumbing such "as to secure the results sought to be obtained by this code." It is not the intent of the code to allow
materials that fail in a short period of time in potable water systems. However, I do agree that the proposed language
should corelate with the scope of NSF 14, and therefore the proposed revision is being recommended. For infor-
mational purposes only, the scope of NSF 14 is shown as follows: 1.1 Purpose. This Standard establishes minimum
physical, performance, and health effects requirements for plastic piping system components and related materials.
These criteria were established for the protection of public health and the environment. 

PUBLIC COMMENT 2:
SUBMITTER: William Chapin, Professional Code Consulting, LLC

RECOMMENDATION: 
Request to reject the code change proposal by this public comment.

SUBSTANTIATION:
It is completely inappropriate to use a standard beyond the scope of the standard. NSF 14 only applies to plastic pipe,
fittings, and components. These issues need to be addressed through the revisions to the applicable standards. 
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Item # 180 Comment Seq # 061
UPC 2015 – (Table 604.1, 605.1, 605.1.1, Table 701.1, 

705.2, 705.2.1, Table 1102.5): 

SUBMITTER: Arnold Rodio
Chair, UPC Code Review Task Group (see Code Review Task Group Report Item # 43)

RECOMMENDATION:
Delete text without substitution:

TABLE 604.1
MATERIALS FOR BUILDING SUPPLy AND WATER DISTRIBUTION PIPING AND FITTINGS

(portions of table not shown remain unchanged)

605.1 Asbestos-Cement Pipe and Joints. Joining methods for asbestos-cement pipe and fittings shall be installed in
accordance with the manufacturer’s installation instructions and shall comply with Section 605.1.1.
605.1.1 Mechanical Joints. Mechanical joints shall be of the same composition as the pipe and sealed with an approved elas-
tomeric gasket or joined by a listed compression type coupling. Elastomeric gaskets shall comply with ASTM D1869. The cou-
pling grooves, pipe ends, and elastomeric gaskets shall be cleaned. Elastomeric gaskets shall be positioned in the grooves.
Lubricant recommended for potable water application by the pipe manufacturer shall be applied to the machined end of the
pipe. Lubricant shall not be applied to the elastomeric gasket or groove, unless specifically recommended by the manufacturer.

(renumber remaining sections)

TABLE 701.1
MATERIALS FOR DRAIN, WASTE, VENT PIPE AND FITTINGS

(portions of table not shown remain unchanged)

705.2 Asbestos-Cement Pipe and Joints. Joining methods for asbestos-cement pipe and fittings shall be installed in
accordance with the manufacturer’s installation instructions and shall comply with Section 705.2.1.
705.2.1 Mechanical Joints. Mechanical joints shall be of the same composition as the pipe and sealed with an approved elas-
tomeric gasket or joined by a listed compression type coupling. Elastomeric gaskets shall comply with ASTM D1869. The cou-
pling grooves, pipe ends, and elastomeric gaskets shall be cleaned. Elastomeric gaskets shall be positioned in the grooves.
Lubricant recommended by the manufacturer shall be applied to the machined end of the pipe. Lubricant shall not be applied
to the elastomeric gasket or groove, unless specifically recommended by the manufacturer.

(renumber remaining sections)

TABLE 1102.5
MATERIALS FOR SUBSOIL DRAIN PIPE AND FITTINGS

(portions of table not shown remain unchanged)

MATERIAL BUILDING SUPPLy PIPE
AND FITTINGS

WATER DISTRIBUTION
PIPE AND FITTINGS

REFERENCED STANDARD(S)
PIPE

REFERENCED STANDARD(S)
FITTINGS

Asbestos-Cement X* –– ASTM C296 ––

MATERIAL
UNDERGROUND

DRAIN, WASTE, VENT
PIPE AND FITTINGS

ABOVEGROUND
DRAIN, WASTE, VENT
PIPE AND FITTINGS

BUILDING SEWER PIPE
AND FITTINGS

REFERENCED STAN-
DARD(S) PIPE

REFERENCED STAN-
DARD(S) FITTINGS

Asbestos-Cement — –– X ASTM C14*, ASTM
C428*

––

MATERIAL REFERENCED STANDARD(S)
Asbestos Cement ASTM C444, ASTM C508 ASTM C966
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SUBSTANTIATION: 
Asbestos-cement piping is no longer manufactured in North America. Furthermore, the potential health issues asso-
ciated with this material makes it unsafe for most water supply and drainage applications. This proposed change rec-
ommends that asbestos-cement piping be removed from the UPC. If for some reason an individual wanted to use
this piping material they could always do so in accordance with Section 301.2 (Alternate Materials and Methods of
Construction Equivalency).

COMMITTEE ACTION: Accept as Submitted

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Dan Buuck, National Association of Home Builders (NAHB)

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

TABLE 1701.1
REFERENCED STANDARDS

(portions of table not shown remain unchanged)

SUBSTANTIATION:
Based on the actions of the TC to remove all references in regards to asbestos-cement piping throughout the UPC,
the applicable standards that pertain to or are referenced only for asbestos-cement piping should be deleted from
Table 1701.1 (Referenced Standards) as well.

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED
SECTIONS

ASTM C14-2007 Nonreinforced Concrete Sewer, Storm Drain, and
Culvert Pipe (Note 7)

Piping, Non-Metallic Table 701.1

ASTM C296-2000
(R2009)e1

Asbestos-Cement Pressure Pipe Piping, Non-Metallic Table 604.1

ASTM C428-2005
(R2006)

Asbestos-Cement Nonpressure Sewer Pipe (Notes
4, 5, and 7)

Piping, Non-Metallic Table 701.1

ASTM C444-2003
(R2009)

Perforated Concrete Pipe Piping, Non-Metallic Table 1102.5

ASTM C508-2000
(R2009)e1

Asbestos-Cement Underdrain Pipe Piping, Non-Metallic Table 1102.5

ASTM C966-1998
(R2008)

Installing Asbestos-Cement Nonpressure Pipe Piping, Non-Metallic Table 1102.5

ASTM D1869-1995
(R2010)

Rubber Rings for Asbestos-Cement Pipe Joints 605.1.1, 705.2.1
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Item # 186 Comment Seq # 062
UPC 2015 – (Table 604.1):

SUBMITTER: Michael Cudahy
Plastic Pipe and Fittings Association (PPFA)

RECOMMENDATION:
Revise text as follows:

TABLE 604.1
MATERIALS FOR BUILDING SUPPLy AND WATER DISTRIBUTION PIPING AND FITTINGS

(portions of table not shown remain unchanged)

SUBSTANTIATION: 
At the time of drafting of this proposal, it is a possibility that all mandatory standards in Table 1401.1 may also require
a mention in the body of the code. This proposal simply references ASTM F480, Standard Specification for Ther-
moplastic Well Casing Pipe and Couplings Made in Standard Dimension Ratios (SDR), SCH 40 and SCH 80, in the
code body. 

COMMITTEE ACTION: Accept as Submitted

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Arnold Rodio, Pace Setter Plumbing, Corp

RECOMMENDATION: 
Request to reject the code change proposal by this public comment.

SUBSTANTIATION:
ASTM F480 applies to PVC piping used for water wells and ground water monitoring applications, but is not appli-
cable for supplying water at a given pressure like the other standards referenced in Table 604.1 (ASTM D1785,
ASTM D2241, and AWWA C900). PVC piping that is certified to ASTM D1785, ASTM D2241, and AWWA C900 is
required to be pressure rated for water at 73ºF based on sustained and burst pressure testing, or other approved
testing as indicated by the standard. PVC piping certified to ASTM F480 is not required to be pressure rated for
water at 73ºF based on comparable testing, and therefore, should not be referenced in Table 604.1 as it could lead
to failures in the field if not properly applied and enforced.

MATERIAL BUILDING SUPPLy
PIPE AND FITTINGS

WATER DISTRIBUTION
PIPE AND FITTINGS REFERENCED STANDARD(S) PIPE REFERENCED STANDARD(S) FITTINGS

PVC X* – ASTM D1785, ASTM D2241,
ASTM F480, AWWA C900

ASTM D2464, ASTM D2466, ASTM
D2467, ASTM F1970
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Item # 191 Comment Seq # 063
UPC 2015 – (604.9):

SUBMITTER: Michael Cudahy
Plastic Pipe and Fittings Association (PPFA)

RECOMMENDATION:
Revise text as follows:

604.9 Plastic Materials. Approved plastic materials shall be permitted to be used in building supply piping, provided that
where metal building supply piping is used for electrical grounding purposes, replacement piping therefore shall be of like mate-
rials.
Exception: Where a grounding system acceptable to the Authority Having Jurisdiction is installed, inspected, and approved,
metallic pipe shall be permitted to be replaced with nonmetallic pipe. Plastic materials for building supply piping outside under-
ground shall have a blue insulated copper tracer wire or other approved conductor installed adjacent to the piping. Access shall
be provided to the tracer wire or the tracer wire shall terminate aboveground at each end of the nonmetallic piping. The tracer
wire size shall be not less than 18 AWG and the insulation type shall be suitable for direct burial. Tracer wire shall be installed
as not to directly contact the pipe or fitting surfaces.

SUBSTANTIATION:
It is possible for some insulated wire used for the application to be incompatible with the pipe or fittings where under
direct contact, and therefore resulting in damage to some pipe or fitting surfaces. We recommend that the language
indicate that the tracer wire be adjacent, but not in direct contact with the pipe or fitting.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
No technical data was submitted to show that there is a problem with the current code requirements. In addition, the
proposed change would be difficult to enforce.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT 1:
SUBMITTER: John Nielsen, State of Idaho - Division of Building Safety

RECOMMENDATION: 
Request to replace the code change proposal by this public comment.

604.9 Plastic Materials. Approved plastic materials shall be permitted to be used in building supply piping, provided that
where metal building supply piping is used for electrical grounding purposes, replacement piping therefore shall be of like mate-
rials.
Exception: Where a grounding system acceptable to the Authority Having Jurisdiction is installed, inspected, and approved,
metallic pipe shall be permitted to be replaced with nonmetallic pipe. 
604.9.1 Tracer Wire. Plastic materials for building supply piping outside underground shall have a blue insulated copper
tracer wire or other approved conductor installed adjacent to the piping. Access shall be provided to the tracer wire or the tracer
wire shall terminate aboveground at each end of the nonmetallic piping. The tracer wire size shall be not less than 18 AWG and
the insulation type shall be suitable for direct burial.

SUBSTANTIATION:
Only the first sentence of the current exception to Section 604.9 (Plastic Materials) is an exception to the require-
ments of the section. The rest of the exception should be its own section of code as it deals with tracer wire provi-
sions for locating plastic piping, and is not exempting any requirements found in Section 604.9 (Plastic Materials).
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PUBLIC COMMENT 2:
SUBMITTER: Michael Cudahy, Plastic Pipe and Fittings Association (PPFA)

RECOMMENDATION: 
Request to replace the code change proposal by this public comment.

604.9 Plastic Materials. Approved plastic materials shall be permitted to be used in building supply piping, provided that
where metal building supply piping is used for electrical grounding purposes, replacement piping therefore shall be of like mate-
rials.
Exception: Where a grounding system acceptable to the Authority Having Jurisdiction is installed, inspected, and approved,
metallic pipe shall be permitted to be replaced with nonmetallic pipe. Plastic materials for building supply piping outside under-
ground shall have a blue insulated copper tracer wire or other approved conductor installed adjacent to the piping. Access shall
be provided to the tracer wire or the tracer wire shall terminate aboveground at each end of the nonmetallic piping. The tracer
wire size shall be not less than 18 AWG and the insulation type shall be suitable for direct burial. Tracer wire shall be compat-
ible with the pipe material.

SUBSTANTIATION:
It is possible that some wire used as tracer wire may be incompatible with the piping material, especially if plasti-
cized vinyl wire is in contact with rigid vinyl piping. This modification requires the wire to be compatible, which is eas-
ier to comply with than simply avoiding contact. 
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Item # 192 Comment Seq # 064
UPC 2015 – (604.11):

SUBMITTER: Arnold Rodio
Chair, UPC Code Review Task Group (see Code Review Task Group Report Item # 45)

RECOMMENDATION:
Revise text as follows:

604.11 Lead Content. Water pipe and fittings with a lead content which exceeds 8 percent shall be prohibited in piping sys-
tems used to convey potable water. The maximum allowable lead content in pipes and pipe fittings, plumbing fittings, and fix-
tures intended to convey or dispense water for human consumption shall be a weighted average of 0.25 percent with respect to
the wetted surfaces of pipes and pipe fittings, plumbing fittings, and fixtures.

SUBSTANTIATION:
This revision brings the UPC in accordance with the latest revisions made to the Safe Water Drinking Act that go into
effect on January 4, 2014.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
The committee prefers the language proposed on Item # 193 which references the applicable standard.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT (Assembly Action):
SUBMITTER: David Mann, Self

RECOMMENDATION: 
Request to replace the code change proposal by this public comment.

604.11 Lead Content. Water pipe and fittings with a lead content which exceeds 8 percent shall be prohibited in piping sys-
tems used to convey potable water. The maximum allowable lead content in pipes, pipe fittings, plumbing fittings, and fixtures
intended to convey or dispense water for human consumption shall be not more than a weighted average of 0.25 percent with
respect to the wetted surfaces of pipes, pipe fittings, plumbing fittings, and fixtures.  For solder and flux, the lead content shall
be not more than 0.2 percent where used in piping systems that convey or dispense water for human consumption.
Exceptions:
(1) Pipes, pipe fittings, plumbing fittings, fixtures, or backflow preventers used for nonpotable services such as manufactur-

ing, industrial processing, irrigation, outdoor watering, or any other uses where the water is not used for human consump-
tion.

(2) Water closets, bidets, urinals, fill valves, flushometer valves, tub fillers, shower valves, service saddles, or water distribu-
tion main gate valves that are 2 inches (50 mm) in diameter or larger. 

SUBSTANTIATION:
Section 1417 of the Safe Drinking Water Act (SDWA) was amended by Senate Bill 3874. This bill changed the def-
inition of “lead free” in the Safe Drinking Water Act from not more than 8 percent lead to not more than a weighted
average of 0.25 percent. Furthermore, the 0.2 percent requirement for solder and flux is not new to the SDWA, and
is in fact already addressed in Section 605.3.4 of the 2012 UPC. It is being repeated in proposed Section 604.11 of
the 2015 UPC to ensure that manufacturers, installers, and AHJ’s are aware of the requirement by locating it in the
same section with the other provisions that pertain to the SDWA. Senate Bill 3874 also added exceptions to Sec-
tion 1417 of the SDWA to clarify which products do not need to meet the lead content requirements of the SDWA. 
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Item # 193 Comment Seq # 065
UPC 2015 – (604.11, Table 1401.1):

SUBMITTER: Jeremy Brown
NSF International 

RECOMMENDATION:
Revise text as follows:

604.11 Lead Content. Water pipe and fittings with a lead content which exceeds 8 percent shall be prohibited in piping sys-
tems used to convey potable water. The maximum allowable lead content in pipes and pipe fittings, plumbing fittings, and fix-
tures intended to convey or dispense water for human consumption shall be a weighted average of 0.25 percent with respect to
the wetted surfaces of pipes and pipe fittings, plumbing fittings, and fixtures in accordance with NSF 372.

TABLE 1401.1
REFERENCED STANDARDS

Note: NSF 372 meets the requirements for a mandatory reference standard in accordance with Section 3-
3.7.1 of IAPMO’s Regulations Governing Committee Projects.

(portions of table not shown remain unchanged)

SUBSTANTIATION:
Section 1417 of the Safe Drinking Water Act (42 U.S.C. 300g–6) was amended by Senate Bill 3874 - 2010
(http://www.gpo.gov/fdsys/pkg/BILLS-111s3874enr/pdf/BILLS-111s3874enr.pdf). This bill changed the definition of
lead free in the Safe Drinking Water Act from not more than 8 percent lead to not more than a weighted average of
0.25 percent. The effective date of the SDWA revision is January 4, 2014. This proposal makes the corresponding
adjustment to Section 604.11 of the UPC. Furthermore, NSF 372 is the American National Standard for Drinking
Water System Components-Lead Content that indicates how the new requirements are to be determined. 

COMMITTEE ACTION: Accept as Amended by the TC
Amend proposal as follows:

604.11 Lead Content. Water pipe and fittings with a lead content which exceeds 8 percent shall be prohibited in piping sys-
tems used to convey potable water. The maximum allowable lead content in pipes and pipe fittings, plumbing fittings, and fix-
tures intended to convey or dispense water for human consumption and cooking shall be a weighted average of 0.25 percent with
respect to the wetted surfaces of pipes and pipe fittings, plumbing fittings, and fixtures in accordance with NSF 372.

COMMITTEE STATEMENT:
The committee believes that the existing language is needed for application and enforcement purposes. The text
“cooking” is needed to correlate with the amended language of Section 1417 of the Safe Drinking Water Act.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT (Assembly Action):
SUBMITTER: David Mann, Self

RECOMMENDATION: 
Request to reject the code change proposal by this public comment.

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED 
SECTIONS

NSF 372-2011* Drinking Water System Components - Lead Content Water Supply
Components

604.11
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SUBSTANTIATION: 
NSF 372 should not be referenced within the body of the UPC. As a test methodology for the analytical determina-
tion of lead content in materials, it must be included within the product standard for each affected product. The prod-
uct standard is the appropriate location for such test methods as they lay down the requirements that need to be
accomplished in order to determine the product’s fitness of use. This allows the standards committee responsible
for each product standard to evaluate the appropriate testing, sampling, methods, and testing sequencing based on
the type of product. This is already happening as the ASME A112 18.1/CSA B125.1 for plumbing supply fittings, as
shown below, and ASME A112.18.6/CSA B125.6 for flexible water connectors have integrated the appropriate por-
tions of NSF 372.

ASME A112.18.1/CSA B125.1, Section 4.9.3
Fittings intended to convey or dispense water for human consumption through drinking or cooking shall not contain
a weighted average lead content in excess of 0.25% when evaluated in accordance with the test method specified
in NSF/ANSI 372. 

Furthermore, the modifications made by the Technical Committee (keeping the first sentence of Section 604.11 and
adding the text “and cooking”) are in conflict with the amendments to Section 1417 of the Safe Drinking Water Act
(SDWA) that took effect on January 4, 2014. The 8 percent lead requirement was replaced with a weighted average
of 0.25 percent; therefore the first sentence should be deleted in its entirety. The text “and cooking” is found in Cal-
ifornia Law (AB 1953), and not the Federal Law (Section 1417 of the SDWA).  
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Item # 194 Comment Seq # 066
UPC 2015 – (604.13):

SUBMITTER: Sidney Cavanaugh
Cavanaugh Consulting/Rep. Brass Craft

RECOMMENDATION:
Revise text as follows:

604.13 Water Heater Connectors. Flexible metallic (copper, stainless steel, braided stainless steel) water heater connec-
tors or, reinforced flexible water heater connectors, or polymer braided with EPDM cores water heater connectors connecting
water heating to the piping system shall be in accordance with the applicable standards referenced in Table 1401.1. Copper or
stainless steel flexible connectors shall not exceed 24 inches (610 mm). PEX, PEX-AL-PEX, PE-AL-PE, or PE-RT tubing shall
not be installed within the first 18 inches (457 mm) of piping connected to a water heater.

SUBSTANTIATION:
This proposal will include all types of flexible water heater connectors used currently in the field. All of these must
meet the requirements of ASME A112.18.6 which is currently referenced in Table 1401.1.

COMMITTEE ACTION: Accept as Amended by the TC
Amend proposal as follows:

604.13 Water Heater Connectors. Flexible metallic (copper, stainless steel, braided stainless steel) water heater connec-
tors or, reinforced flexible water heater connectors, or braided stainless steel or polymer braided with EPDM cores water heater
connectors connecting water heating to the piping system shall be in accordance with ASME A112.18.6 the applicable standards
referenced in Table 1401.1. Copper or stainless steel flexible connectors shall not exceed 24 inches (610 mm). PEX, PEX-AL-
PEX, PE-AL-PE, or PE-RT tubing shall not be installed within the first 18 inches (457 mm) of piping connected to a water heater.

COMMITTEE STATEMENT:
The amendment incorporates the appropriate standard and revises the language of this section to match the lan-
guage used in the standard.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: William Erickson, C.J. Erickson Plumbing Co./Rep. MCAA

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

604.13 Water Heater Connectors. Flexible metallic (copper, and stainless steel) water heater connectors, reinforced flex-
ible water heater connectors, or braided stainless steel, or polymer braided with EPDM cores water heater connectors that con-
necting a water heater heating to the piping system shall be in accordance with ASME A112.18.6/CSA B125.6. Copper, copper
alloy, or stainless steel flexible connectors shall not exceed 24 inches (610 mm). PEX, PEX-AL-PEX, PEAL-PE, or PE-RT
tubing shall not be installed within the first 18 inches (457 mm) of piping connected to a water heater.

SUBSTANTIATION:
The purpose for the proposed modification is to not alter the intent of the proposed code change, but to provide bet-
ter clarity for the end user in accordance with the IAPMO Manual of Style. This proposed language was submitted
and approved for the 2015 USPSHTC (Uniform Swimming Pool, Spa & Hot Tub Code). ASME A112.18.6/CSA B125.6
is the correct referenced standard for flexible water connectors, and is already referenced in Table 1401.1.
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Item # 196 Comment Seq # 067
UPC 2015 – (605.4.2):

SUBMITTER: Julius Ballanco, P.E., CPD, FASPE
JB Engineering and Code Consulting, P.C.

RECOMMENDATION:
Revise text as follows

605.4.2 Solvent Cement Joints. Solvent cement joints for CPVC pipe and fittings shall be clean from dirt and moisture.
Solvent cements in accordance with ASTM F493, requiring the use of a primer shall be orange in color. The primer shall be col-
ored and be in accordance with ASTM F656. Listed solvent cement in accordance with ASTM F493 that does not require the
use of primers, yellow or red in color, shall be permitted for pipe and fittings manufactured in accordance with ASTM D2846
or ASTM F442, 1⁄2 of an inch (15 mm) through 2 inches (50 mm) in diameter. Apply primer where required inside the fitting
and to the depth of the fitting on pipe. Apply liberal coat of cement to the outside surface of pipe to depth of fitting and inside
of fitting. Place pipe inside fitting to forcefully bottom the pipe in the socket and hold together until joint is set. 

SUBSTANTIATION:
CPVC listed to ASTM F442 is commonly used in both sprinkler and plumbing systems. ASTM F442 is also recog-
nized within Table 604.1 as an approved standard for CPVC pipe. 

COMMITTEE ACTION: Accept as Submitted

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Michael Cudahy, Plastic Pipe and Fittings Association (PPFA)

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

605.4.2 Solvent Cement Joints. Solvent cement joints for CPVC pipe and fittings shall be clean from dirt and moisture.
Solvent cements in accordance with ASTM F493, requiring the use of a primer shall be orange in color. The primer shall be col-
ored and be in accordance with ASTM F656. Listed solvent cement in accordance with ASTM F493 that does not require the
use of primers, yellow or red in color, shall be permitted for pipe and fittings manufactured in accordance with ASTM D2846,
1⁄2 of an inch (15 mm) through 2 inches (50 mm) in diameter or ASTM F442, 1⁄2 of an inch (15 mm) through 2 3 inches (50 80
mm) in diameter. Apply primer where required inside the fitting and to the depth of the fitting on pipe. Apply liberal coat of
cement to the outside surface of pipe to depth of fitting and inside of fitting. Place pipe inside fitting to forcefully bottom the
pipe in the socket and hold together until joint is set.

SUBSTANTIATION:
ASTM F442 CPVC pipe is used in fire sprinkler piping, which is sized up to 3” for a one-step solvent cement. ASTM
D2846 tubing is only used with a one-step solvent cement up to 2”, so these products need to be addressed sepa-
rately in the code. 
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Item # 197 Comment Seq # 068
UPC 2015 – (605.4.2, 605.13.2, 705.1.2, 705.7.2, 705.10.4):

SUBMITTER: Michael Cudahy
Plastic Pipe and Fittings Association (PPFA)

RECOMMENDATION:
Revise text as follows:

605.4.2 Solvent Cement Joints. Solvent cement joints for CPVC pipe and fittings shall be clean from dirt and moisture.
Solvent cements in accordance with ASTM F493, requiring the use of a primer shall be orange in color. The primer shall be col-
ored and be in accordance with ASTM F656. Listed solvent cement in accordance with ASTM F493 that does not require the
use of primers, yellow or red in color, shall be permitted for pipe and fittings manufactured in accordance with ASTM D2846,
½ of an inch (15 mm) through 2 inches (50 mm) in diameter. Apply primer where required inside the fitting and to the depth of
the fitting on pipe. Apply liberal coat of cement to the outside surface of pipe to depth of fitting and inside of fitting. Place pipe
inside fitting to forcefully bottom the pipe in the socket and hold together until joint is set. The manufacturer’s instructions and
ASTM F402 shall be followed for safe practices. 

605.13.2 Solvent Cement Joints. Solvent cement joints for PVC pipe and fittings shall be clean from dirt and moisture.
Pipe shall be cut square and pipe shall be deburred. Where surfaces to be joined are cleaned and free of dirt, moisture, oil, and
other foreign material, apply primer purple in color in accordance with ASTM F656. Primer shall be applied until the surface
of the pipe and fitting is softened. Solvent cements in accordance with ASTM D2564 shall be applied to all joint surfaces. Joints
shall be made while both the inside socket surface and outside surface of pipe are wet with solvent cement. Hold joint in place
and undisturbed for 1 minute after assembly. The manufacturer’s instructions and ASTM F402 shall be followed for safe prac-
tices.

705.1.2 Solvent Cement Joints. Solvent cement joints for ABS pipe and fittings shall be clean from dirt and moisture. Pipe
shall be cut square and shall be deburred. Where surfaces to be joined are cleaned and free of dirt, moisture, oil, and other for-
eign material, solvent cement in accordance with ASTM D2235 shall be applied to all joint surfaces. Joints shall be made while
both the inside socket surface and outside surface of pipe are wet with solvent cement. Hold joint in place and undisturbed for
1 minute after assembly. The manufacturer’s instructions and ASTM F402 shall be followed for safe practices. 

705.7.2 Solvent Cement Joints. Solvent cement joints for PVC pipe and fittings shall be clean from dirt and moisture. Pipe
shall be cut square and pipe shall be deburred. Where surfaces to be joined are cleaned and free of dirt, moisture, oil, and other
foreign material, apply primer purple in color, in accordance with ASTM F656. Primer shall be applied until the surface of the
pipe and fitting is softened. Solvent cements in accordance with ASTM D2564 shall be applied to all joint surfaces. Joints shall
be made while both the inside socket surface and outside surface of pipe are wet with solvent cement. Hold joint in place and
undisturbed for 1 minute after assembly. The manufacturer’s instructions and ASTM F402 shall be followed for safe practices. 

705.10.4 Transition Joint. A solvent cement transition joint between ABS and PVC building drain and building sewer shall
be made using listed transition solvent cement. The manufacturer’s instructions and ASTM F402 shall be followed for safe
practices. 

SUBSTANTIATION:
At the time of the drafting of this proposal, it is a possibility that all mandatory standards in Table 1401.1 may also
require a mention in the body of the code. This proposal simply references ASTM F402, Standard Practice for Safe
Handling of Solvent Cements, Primers, and Cleaners Used for Joining Thermoplastic Pipe and Fittings in the code
body. 

COMMITTEE ACTION: Accept as Submitted
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A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Arnold Rodio, Pace Setter Plumbing, Corp

RECOMMENDATION: 
Request to reject the code change proposal by this public comment.

SUBSTANTIATION:
1. The provisions are redundant in the fact that Section 309.4 (Installation Practices) already requires the manu-

facturer’s installation instructions to be followed for a plumbing system installation.
2. ASTM F402 indicates that the specific safety information for handling solvent cement should be obtained from

the container label or Material Safety Data Sheet that are both available from the manufacturer. Therefore, if such
information is available from the manufacturer then there really is not a compelling reason for referencing ASTM
F402.
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Item # 198 Comment Seq # 069
UPC 2015 – (605.10.1):

SUBMITTER: Arnold Rodio
Pace Setter Plumbing, Corp 

RECOMMENDATION:
Revise text as follows:

605.10.1 Fittings. Fittings for PEX tubing shall comply with the applicable standards referenced in Table 604.1. Where fit-
tings are made from copper alloys containing more than 15 percent zinc by weight they shall be resistant to dezincification and
stress corrosion cracking in accordance with NSF 14. PEX tubing in accordance with ASTM F876 shall be marked with the appli-
cable standard designation for the fittings specified for use with the tubing.

SUBSTANTIATION:
Dezincification of yellow brass piping components including various valves has become a real problem. 
Failures have been documented in various areas throughout the United States. The Las Vegas area has been espe-
cially hard hit with tens, if not hundreds, of thousands of homes being re-piped as a result of failures to yellow brass
fittings. There have been in excess of $300 million in re-pipes in Las Vegas area with an estimated 100,000 more
units pending. There have been national class action settlements for additional millions as a result of yellow brass
fitting failures.

The ASTM standards for these products allow for several different alloys. Some of these alloys allow for more
zinc and less copper, red brass has the least amount of zinc. The less zinc in the brass the greater the resistance
to dezincification.

Water varies from area to area. Water may be from wells, rivers, lakes, or any number of other sources. The code
treats all water fittings the same. While a yellow brass fitting may be perfectly functional in Chicago, the same fitting
may be at risk for dezincification in Las Vegas, Southern California, Arizona, Hawaii, or other locations.

It is not practical to treat the water as people drink it and there are already extensive Federal regulations gov-
erning its treatment. The solution is to regulate the products through the code.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
No technical documentation was presented to show there is a specific problem with the current code that the pro-
pose change would address. In addition, the proposed change is not needed in the UPC as the concerns are already
covered under the applicable standards.

NOTE: Item # 198 failed to achieve the necessary 2⁄3 affirmative vote of returned ballots. In accordance with Section
4-3.5.2 of the Regulations Governing Committee Projects, a public comment is requested for this proposal. The
technical committee will reconsider this proposal as a public comment.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT 1:
SUBMITTER: Arnold Rodio, Pace Setter Plumbing, Corp.

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

605.10.1 Fittings. Fittings for PEX tubing shall comply with the applicable standards referenced in Table 604.1. Where fit-
tings for PEX tubing are made from copper alloys containing more than 15 percent zinc by weight, they shall be resistant to dez-
incification and stress corrosion cracking in accordance with NSF 14. PEX tubing in accordance with ASTM F876 shall be
marked with the applicable standard designation for the fittings specified for use with the tubing.
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SUBSTANTIATION:
The issues with high zinc content in brass fittings in potable water systems was provided previously and discussed.
This is an issue that has cost plumbers and developers in the hundreds of millions in repairs and continues to be an
issue in many states. The code should be clear on this issue. Section 309.1 of the code requires that we install
plumbing such "as to secure the results sought to be obtained by this code." It is not the intent of the code to allow
materials that fail in a short period of time in potable water systems. However, I do agree that the proposed language
should corelate with the scope of NSF 14, and therefore the proposed revision is being recommended. For infor-
mational purposes only, the scope of NSF 14 is shown as follows: 1.1 Purpose. This Standard establishes minimum
physical, performance, and health effects requirements for plastic piping system components and related materials.
These criteria were established for the protection of public health and the environment. 

PUBLIC COMMENT 2 (Assembly Action):
SUBMITTER: Leonard A. Ramociotti, LAR Consulting

RECOMMENDATION: 
Request to accept the code change proposal as submitted by this public comment.

SUBSTANTIATION:
Problems with brass fittings used in areas where aggressive water is found needs to be addressed. Because the
changes to the product standards have not caught up with inventories of products produced to older versions of the
standards, adding restrictions in the code seems to be the most expedient option.
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Item # 199 Comment Seq # 070
UPC 2015 – (605.10.1):

SUBMITTER: Curtis Dady
Viega, LLC

RECOMMENDATION:
Revise text as follows:

605.10.1 Fittings. Fittings for PEX tubing shall comply with the applicable standards referenced in Table 604.1. PEX tubing
in accordance with ASTM F876 shall be marked with the applicable standard designation for the PEX fittings, specified listed
for use with the PEX tubing, and shall be installed in accordance with those listings.

SUBSTANTIATION:
ASTM F877 lists specification standards (Section 4.2) for fittings and manifolds that can be used with tubing meet-
ing ASTM F876. A manufacturer has the option to develop a proprietary fitting/tubing combination and have them
tested and listed to ASTM F877 as a system. This testing and/or listing of PEX systems is specific to the manufac-
turer’s supplied components (fittings and tubing) and shall be installed per their listing and the manufacturer’s rec-
ommendations. This proposed language will help clarify that PEX fittings listed as a system with PEX tubing shall
be installed per such specific listings.

COMMITTEE ACTION: Accept as Amended by the TC
Amend proposal as follows:

605.10.1 Fittings. Fittings for PEX tubing shall comply with the applicable standards referenced in Table 604.1. PEX tubing
in accordance with ASTM F876 shall be marked with the applicable standard designation for the PEX fittings, specified listed
by the tubing manufacturer for use with the PEX tubing, and shall be installed in accordance with those listings.

COMMITTEE STATEMENT:
The amendment is made as PEX tubing manufactured in accordance with ASTM F876 is required to be marked with
the applicable standard designation for the fittings specified by the tubing manufacturer.

NOTE: Item # 199 failed to achieve the necessary 2⁄3 affirmative vote of returned ballots. In accordance with Section
4-3.5.2 of the Regulations Governing Committee Projects, a public comment is requested for this proposal. The
technical committee will reconsider this proposal as a public comment.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Arnold Rodio, Pace Setter Plumbing, Corp.

RECOMMENDATION: 
Request to reject the code change proposal by this public comment.

SUBSTANTIATION:
As currently written, the proposed code change would allow the use of one manufacturer’s tubing while allowing the
fittings from another manufacturer as long as they were both listed for use with PEX. This could potentially be an
issue as most manufacturers of PEX tubing and fittings list their products as a system, and therefore could result in
failures if not used in accordance with the listing.
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Item # 200 Comment Seq # 071
UPC 2015 – (606.0 – 606.7):

SUBMITTER: Arnold Rodio
Chair, UPC Code Review Task Group (see Code Review Task Group Report Item # 46)

RECOMMENDATION:
Revise text as follows:

606.0 Valves.
606.1 General. Valves up to and including 2 inches (50 mm) in size shall be brass or other approved material. Sizes exceed-
ing 2 inches (50 mm) shall be permitted to have cast-iron or brass bodies. Each gate or ball valve shall be a fullway type with
working parts of non-corrosive material. Valves carrying water used in potable water systems intended to supply drinking water
shall be in accordance with the requirements of NSF 61 as referenced in Table 1401.1. 606.6 Accessible. Required fullway
or shutoff or control valves shall be accessible.
606.2 Fullway Valves. A fullway valve controlling outlets shall be installed on the discharge side of each water meter and
on each unmetered water supply. Water piping supplying more than one building on one premises shall be equipped with a sep-
arate fullway valve to each building, so arranged that the water supply can be turned on or off to an individual or separate build-
ing provided; however, that supply piping to a single-family residence and building accessory thereto shall be permitted to be
controlled on one valve. Such shutoff valves shall be accessible. A fullway valve shall be installed on the discharge piping from
water supply tanks at or near the tank. A fullway valve shall be installed on the cold water supply pipe to each water heater at
or near the water heater. 606.4 Multiple Openings. Valves used to control two or more openings shall be fullway gate valves,
ball valves, or other approved valves designed and approved for the service intended.
606.5 Control 606.3 Shutoff Valves. A control shutoff valve shall be installed immediately ahead of each water-supplied appli-
ance, and immediately ahead of each slip joint, or appliance supply; 606.7 Multiple Fixtures. A single control valve shall be
installed on a water supply line ahead of an automatic metering valve that supplies to each a fixture (excluding bathtubs or show-
ers) or battery of fixtures; and Parallel water distribution systems shall provide a control valve either immediately ahead of each
fixture being supplied or installed at the manifold of a parallel water distribution system, and shall be identified with the fixture
being supplied. 606.3 Multidwelling Units. In multidwelling units, one or more shutoff valves shall be provided in each
dwelling unit so that the water supply to a plumbing fixture or group of fixtures in that dwelling unit can be shut off without stop-
ping water supply to fixtures in other dwelling units. These valves shall be accessible in the dwelling unit that they control.

SUBSTANTIATION:
1. This code proposal attempts to reorganize this section of code into a more logical order for ease of application

and enforcement, and to clarify the appropriate type of valve to be used based on the application to ensure
proper installation and enforcement of the code. A fullway valve (gate or ball valve) is designed to be used where
obstruction of flow is not desired such as the water service to the building. A shutoff valve, and not a control valve,
should be used for isolating appliances, fixtures, etc. for service or repair.

2. Former Section 606.6 (Accessible) should be combined with Section 606.1 (General) as accessible require-
ments apply to both fullway and shutoff valves.

3. In Section 606.2 (Fullway Valves), the text “Such shutoff valves shall be accessible” should be deleted as this
section of code deals with fullway valves, and not shutoff valves.

4. In former Section 606.4 (Multiple Openings), it is not necessary to state “fullway gate valves, ball valves” as the
second sentence of Section 606.1 (General) already states “Each gate or ball valve shall be a fullway type”.
Therefore, such text is redundant.

5. The text “ahead of an automatic metering valve” should be deleted because it should not matter whether or not
an automatic metering valve is installed as a shutoff valve should be installed on the supply to each fixture
(except tubs and showers) or battery of fixtures in case of a repair or a replacement. Tubs and showers are
excluded from the shutoff valve requirements, unless installed at the manifold of a parallel water distribution
system, as it would be quite difficult to make such valves accessible at the fixtures.

6. Former Section 606.3 (Multidwelling Units) should be combined with new Section 606.3 (Shutoff Valves) since
this section applies to the installation of shutoff valves in all types of occupancies including multidwelling units.
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COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
Control valves should be called “supply stops” and not “shutoff valves” in accordance with ASME A112.18.1/CSA
B125.1. Proposed revisions to Section 606.3 would also remove language that is necessary for the installation of
valves.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Julius Ballanco, P.E., CPD, FASPE, JB Engineering and Code Consulting, P.C.

RECOMMENDATION: 
Request to replace the code change proposal by this public comment.

606.0 Valves.
606.1 General. Valves up to and including 2 inches (50 mm) in size shall be brass or other approved material. Sizes exceed-
ing 2 inches (50 mm) shall be permitted to have cast-iron or brass bodies. Each gate or ball valve shall be a fullway type with
working parts of non-corrosive material. Valves carrying water used in potable water systems intended to supply drinking water
shall be in accordance with the requirements of NSF 61 as referenced in Table 1401.1. 606.6 Accessible. Required fullway
or shutoff or control valves shall be accessible.
606.2 Fullway Valves. A fullway valve controlling outlets shall be installed on the discharge side of each water meter and
on each unmetered water supply. Water piping supplying more than one building on one premises shall be equipped with a sep-
arate fullway valve to each building, so arranged that the water supply can be turned on or off to an individual or separate build-
ing provided; however, that supply piping to a single-family residence and building accessory thereto shall be permitted to be
controlled on one valve. Such shutoff valves shall be accessible. A fullway valve shall be installed on the discharge piping from
water supply tanks at or near the tank. A fullway valve shall be installed on the cold water supply pipe to each water heater at
or near the water heater. 606.4 Multiple Openings. Valves used to control two or more openings shall be fullway gate valves,
ball valves, or other approved valves designed and approved for the service intended.
606.5 Control Valve 606.3 Shutoff Valves. A control shutoff valve shall be installed immediately ahead of each:
(1) wWater-supplied appliance or fixture (excluding bathtubs or showers) and immediately ahead of each slip joint or appliance
supply. 
(2) Parallel water distribution systems shall provide a control valve either immediately ahead of each fFixture being supplied
or installed at the manifold of a parallel water distribution system, and shall be identified with the fixture being supplied. 
(3) 606.7 Multiple Fixtures. A single control valve shall be installed on a wWater supply line ahead of an automatic meter-
ing valve that supplies a battery of fixtures.
606.3 606.3.1 Multidwelling Units. In multidwelling units, one or more shutoff valves shall be provided in each dwelling
unit so that the water supply to a plumbing fixture or group of fixtures in that dwelling unit can be is capable of being shut off
without stopping water supply to fixtures in other dwelling units. These valves shall be accessible in the dwelling unit that they
control.

221.0
Shutoff Valve. A valve that is used to stop the supply of water to a fixture(s).

SUBSTANTIATION: 
1. The term “control valve” should be replaced with “shutoff valve,” and not “supply stop,” because the term “shut-

off valve” is inclusive of any valve that shuts off the supply of water to a fixture or group of fixtures (refer to pro-
posed definition).  Therefore, depending on the design layout, the required shutoff valve could be a gate, globe,
or ball valve that is used to isolate an entire bathroom group, or an angle stop installed at each fixture.  Either
way, the term “shutoff valve” is the appropriate terminology to be used.  

2. In Section 606.3 (Shutoff Valves), the text has be reorganized into a list format, and duplicate text has been
deleted (“immediately ahead of each”), to make the provisions more user-friendly for the end user. The text, “or
fixture (excluding bathtubs or showers)” is being added to clarify to the end user that all fixtures should have a
shutoff valve (except for bathtubs or showers which typically do not have shutoff valves because they would not
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be accessible) for servicing or replacement of the fixtures. Furthermore, the text, “slip joint or appliance supply”
is no longer needed with the proposed code text of, “water-supplied appliance or fixture (excluding bathtubs or
showers)” which clearly explains the intent of the code section. 

3. Former Section 606.6 (Accessible) should be relocated to Section 606.1 (General) since the need for valves to
be accessible is a general requirement that applies to both fullway and shutoff valves.

4. In Section 606.1 (General), the text: “as referenced in Table 1401.1” should be deleted since NSF 61 is already
referenced within the code section. 

5. In Section 606.3.1 (Multidwelling Units), the text: “can be” should be replaced with “is capable of being” in accor-
dance with IAPMO’s Manual of Style.
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Item # 201 Comment Seq # 072
UPC 2015 – (606.1, Table 1401.1):

SUBMITTER: Jeremy Brown
NSF International 

RECOMMENDATION:
Revise text as follows:

606.0 Valves.
606.1 General. Valves up to and including 2 inches (50 mm) in size shall be brass or other approved material. Sizes exceed-
ing 2 inches (50 mm) shall be permitted to have cast-iron or brass bodies. Each gate or ball valve shall be a fullway type with
working parts of non-corrosive material. Valves carrying water used in potable water systems intended to supply drinking water
shall be in accordance with the requirements of NSF 61 as referenced in Table 1401.1 and ASME A112.4.14, ASME
A112.18.1/CSA B125.1, ASME B16.34, ASTM F1970, ASTM F2389, AWWA C500, AWWA C504, AWWA C507, CSA B
125.3, MSS SP-67, MSS SP-70, MSS SP-71, MSS SP-72, MSS SP-78, MSS SP-80, MSS SP-110, MSS SP-122, or NSF 359. 

TABLE 1401.1
REFERENCED STANDARDS

Note: MSS SP-110, MSS SP-122, and NSF 359 meet the requirements for mandatory reference standards in
accordance with Section 3-3.7.1 of IAPMO’s Regulations Governing Committee Projects.

(portions of table not shown remain unchanged)

SUBSTANTIATION:
The UPC does not currently prescribe which standards are appropriate for valves. Valve standards should be ref-
erenced in the body of the code so that they become mandatory requirements. This change clarifies that valves
should meet valve standards. Some valves have been evaluated to fitting standards which may only address the shell
of the valve and connections rather than any evaluation as a valve. Similar language was adopted by the Interna-
tional Plumbing Code. Many of these standards are already contained within Chapter 14. The new standards being
adopted are MSS SP-110, MSS SP-122, and NSF 359. NSF 359 is a new American National Standard for valves
used in PEX systems. This standard addresses dimensions, materials, pressure and temperature rating, life cycle,
and other performance criteria of valves.

COMMITTEE ACTION: Accept as Submitted

NOTE: Item # 201 failed to achieve the necessary 2⁄3 affirmative vote of returned ballots. In accordance with Section
4-3.5.2 of the Regulations Governing Committee Projects, a public comment is requested for this proposal. The
technical committee will reconsider this proposal as a public comment.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT 1:
SUBMITTER: Jeremy Brown, NSF International

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED 
SECTIONS

MSS SP-110-2010 Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and
Flared Ends

Valves 606.1

MSS SP-122-2012 Plastic Industrial Ball Valves Valves 606.1
NSF 359-2011* Valves for Crosslinked Polyethylene (PEX) Water Distribution Tubing

Systems
Valves 606.1
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606.0 Valves.
606.1 General. Valves up to and including 2 inches (50 mm) in size shall be brass or other approved material. Sizes exceed-
ing 2 inches (50 mm) shall be permitted to have cast-iron or brass bodies. Each gate or ball valve shall be a fullway type with
working parts of non-corrosive material. Valves carrying water used in potable water systems intended to supply drinking water
shall be in accordance with the requirements of NSF 61 and ASME A112.4.14, ASME A112.18.1/CSA B125.1, ASME B16.34,
ASTM F1970, ASTM F2389, AWWA C500, AWWA C504, AWWA C507, CSA B125.3, MSS SP-67, MSS SP-70, MSS SP-71,
MSS SP-72, MSS SP-78, MSS SP-80, MSS SP-110, MSS SP-122, or NSF 359.

SUBSTANTIATION:
This public comment addresses the negative comments about this change regarding the standard ASME
A112.18.1/CS B125.1. The ASME/CSA harmonized standard is for end point devices and not inline valves. This
code change however is still needed to identify which standards are acceptable for this application. Without these
provisions, there is no guidance in the code for which standards are appropriate for valves. A similar code change
passed for both the International Plumbing Code and International Residential Code. 

PUBLIC COMMENT 2 (Assembly Action):
SUBMITTER: Leonard A. Ramociotti, LAR Consulting

RECOMMENDATION: 
Request to reject the code change proposal by this public comment.

SUBSTANTIATION:
Section 606.1 references valves and pipe fittings. The reference to ASME A112.18.1/CSA B125.1 in this proposal is
incorrect as this standard covers terminal fittings, not valves, and should be deleted from this proposal. I would move
to reject this proposal as submitted.
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Item # 203 Comment Seq # 073
UPC 2015 – (606.5):

SUBMITTER: Arnold Rodio
Pace Setter Plumbing, Corp 

RECOMMENDATION:
Revise text as follows:

606.5 Control Valve. A control valve shall be installed immediately ahead of each water-supplied appliance and immediately
ahead of each slip joint or appliance supply.

Parallel water distribution systems shall provide a control valve either immediately ahead of each fixture being supplied or
installed at the manifold, and shall be identified with the fixture being supplied. Where parallel water distribution system man-
ifolds are located in attics, crawl spaces, or other locations not readily accessible a separate shutoff valve shall be required
immediately ahead of each individual fixture or appliance served.

SUBSTANTIATION:
The current language allows for the installation of a manifold in an attic or crawl space with no shut-off valve at the
fixture. This can result in a condition whereas a homeowner may develop a leak in a faucet or supply pipe, and not
be able to shut off the water to that fixture or appliance. For example, a leak develops at the connection of the sup-
ply tubing and the faucet. The homeowner observes water flowing out from under the sink. He or she either does not
know that the manifold is located in the attic to shut the faucet off or he or she may know that the manifold is located
in the attic and he or she has to get out a ladder and crawl around looking for it; all the while his or her home is being
flooded. There is no requirement that manifolds be located close to the attic access. I have personally observed man-
ifolds as far away as twenty feet from the attic access and buried under blown in insulation. This situation can be
even worse in crawl spaces. The problem is also compounded when the homeowner is elderly or handicapped.

COMMITTEE ACTION: Accept as Submitted

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Dan Buuck, National Association of Home Builders (NAHB)

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

606.5 Control Valve. A control valve shall be installed immediately ahead of each water-supplied appliance and immediately
ahead of each slip joint or appliance supply.

Parallel water distribution systems shall provide a control valve either immediately ahead of each fixture being supplied or
installed at the manifold, and shall be identified with the fixture being supplied. Where parallel water distribution system man-
ifolds are located in attics, or crawl spaces without a permanent ladder or stair, or other locations not readily accessible a sepa-
rate shutoff valve shall be required immediately ahead of each individual fixture or appliance served.

SUBSTANTIATION:
As originally submitted, this proposal is overly restrictive. “Readily accessible” is a defined term in the UPC and does
not necessarily apply to attics or crawl spaces except where “a panel, door, or similar obstruction” needs to be
removed for access. However, the added language effectively defines all attics and crawl spaces as “not readily
accessible.” Furthermore, a manifold that is typically installed behind a panel door would fall under this requirement
even when located in the living room. As was pointed out in the committee discussion, a crawl space may be very
accessible. A common interpretation of a crawl space is a story with a ceiling height of less that 6 ft 8 in. The same
goes for an attic. The building code includes a definition of a habitable attic, which by definition is also very acces-
sible. If the committee wants to address specific types of crawl spaces or attics which make access to a manifold
especially difficult, then language needs to be added to narrow this section down to just those instances. The lan-
guage proposed by this public comment addresses the main problem of accessing the space, which is not having
a permanent stair or ladder. 
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Item # 204 Comment Seq # 074
UPC 2015 – (607.0 – 607.5):

SUBMITTER: Arnold Rodio
Chair, UPC Code Review Task Group (see Code Review Task Group Report Item # 47)

RECOMMENDATION:
Revise text as follows:

607.0 Gravity Potable Water Supply Tanks.
607.1 General. Potable water supply tanks shall be installed in accordance with the manufacturer’s installation instructions,
and supported in accordance with the building code.
607.2 Potable Water Tanks. Potable water supply tanks, interior tank coatings, or tank liners intended to supply drinking
water shall be in accordance with NSF 61.
607.1 General 607.3 Venting. Gravity tTanks used for potable water shall be tightly covered, and vented in accordance with
the manufacturer’s installation instructions. Such vent shall be screened with a corrosion-resistant material of not less than num-
ber 24 mesh.
607.4 Overflow. Tanks shall have not less than a 16 square inch (0.01 m2) overflow that is screened with copper screen a cor-
rosion-resistant material of not less than number 24 mesh. having not less than 14 nor exceeding 18 openings per linear inch
(25.4 mm)
607.5 Valves. Pressurized tanks shall be provided with a listed pressure-relief valve installed in accordance with the manu-
facturer’s installation instructions. The relief valve shall be discharged in accordance with Section 608.5. Where a potable water
supply tank is located above the fixtures, appliances, or system components it serves it shall be equipped with an approved vac-
uum relief valve.

SUBSTANTIATION:
1. Section 607.0 has been reorganized in a more logical order for ease of application and enforcement.
2. This section currently addresses gravity supply tanks, but is silent on those tanks that utilize a pump. Therefore,

the terminology within this section of code should be revised accordingly to address both types of tanks.
3. Currently the UPC lacks direction to the end user on how to install gravity supply tanks. Furthermore, the build-

ing code should be referenced for the support of a water tank since the full weight of tank must be considered
when calculating dead loads when designing a structure.

4. The first part of former Section 607.1 (General) has been relocated to new Section 607.3 (Cover). It is impor-
tant for a tank to be vented to prevent pressures from developing in the tank as a result of water being pumped
into or withdrawn from the tank. The vent of a tank should be screened to prevent the entrance of debris and
vermin. The mesh size is based on Section E 62.0 (Storage Tanks) that addresses storage tanks used in recre-
ational vehicle parks.

5. New Section 607.4 (Overflow) should be revised to account for other types of approved screening material
besides copper.

6. Since pressurized tanks are connected to pumping equipment, it is possible that the pressure rating of the tank
could be exceeded. Therefore, to protect the tank from possible rupture or failure an approved pressure-relief
valve should be installed.

7. Where a tank is located at an elevation above the system components, a vacuum relief valve is necessary to
prevent atmospheric pressure from damaging the tank.

COMMITTEE ACTION: Accept as Submitted

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: John Nielsen, State of Idaho - Division of Building Safety

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.
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607.5 Valves. Pressurized tanks shall be provided with a listed pressure-relief valve installed in accordance with the manu-
facturer’s installation instructions. The relief valve shall be discharged in accordance with Section 608.5. Where a potable water
supply tank is located above the fixtures, appliances, or system components it serves it shall be equipped with an approved vac-
uum relief valve that is in accordance with CSA Z21.22.

SUBSTANTIATION:
CSA Z21.22 is the appropriate standard for assisting the end user in identifying vacuum relief valves that are
approved based on material and performance requirements without having to search throughout Table 1701.1 (Ref-
erenced Standards).  Furthermore, this proposed change is consistent with the actions taken by the TC in approv-
ing Item # 208 where vacuum relief valves are addressed in Section 608.7 (Vacuum Relief Valves). 
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Item # 205 Comment Seq # 075
UPC 2015 – (608.2):

SUBMITTER: Steve Silber
American Society of Sanitary Engineering (ASSE)

RECOMMENDATION:
Revise text as follows:

608.2 Excessive Water Pressure. Where static water pressure in the water supply piping is exceeding 80 psi (552 kPa),
an approved-type pressure regulator a water pressure reducing valve in accordance with ASSE 1003 preceded by an adequate
strainer shall be installed and the static pressure reduced to 80 psi (552 kPa) or less. Pressure regulator(s) equal to or exceeding
11⁄2 inches (38 mm) shall not require a strainer. Such regulator(s) shall control the pressure to water outlets in the building unless
otherwise approved by the Authority Having Jurisdiction. Each such regulator and strainer shall be accessibly located above-
ground or in a vault equipped with a properly sized and sloped bore-sighted drain to daylight, shall be protected from freezing,
and shall have the strainer readily accessible for cleaning without removing the regulator or strainer body or disconnecting the
supply piping. Pipe size determinations shall be based on 80 percent of the reduced pressure where using Table 610.4. An
approved expansion tank shall be installed in the cold water distribution piping downstream of each such regulator to prevent
excessive pressure from developing due to thermal expansion and to maintain the pressure setting of the regulator. Expansion
tanks used in potable water systems intended to supply drinking water shall be in accordance with NSF 61. The expansion tank
shall be properly sized and installed in accordance with the manufacturer’s installation instructions and listing. Systems designed
by registered engineers shall be permitted to use approved pressure relief valves in lieu of expansion tanks provided such relief
valves have a maximum pressure relief setting of 100 psi (689 kPa) or less.

SUBSTANTIATION:
ASSE 1003 is an ANSI approved standard developed under the consensus process and establishes performance
requirements for water pressure reducing valves for domestic water distribution systems. The purpose of this device
is to reduce static and flowing pressures in water distribution systems. ASSE 1003 is currently included in Table
1401.1 and should be included in the narrative of the code.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
The committee indicated that by referencing a standard in Section 608.2 it could eliminate viable options for the
installer.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: William Chapin, Professional Code Consulting, LLC

RECOMMENDATION: 
Request to accept the code change proposal as submitted by this public comment.

SUBSTANTIATION:
Section 608.2 is very straightforward in requiring a pressure reduction valve under certain conditions. There is no
“viable option” being eliminated to concern the committee. Pressure reducing valves need to be certified to ASSE
1003. The UPC never eliminates viable options not specified by the code language (reference Section 301.2). The
phrase “unless otherwise approved by the Authority Having Jurisdiction” is already in Section 608.2 and gives the
installer just this opportunity. 
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Item # 207 Comment Seq # 076
UPC 2015 – (608.3):

SUBMITTER: Arnold Rodio
Chair, UPC Code Review Task Group (see Code Review Task Group Report Item # 48)

RECOMMENDATION:
Revise text as follows:

608.3 Expansion Tanks, Combination Pressure, and Temperature and Pressure Relief Valves. A water system
provided with a check valve, backflow preventer, or other normally closed device that prevents dissipation of building pressure
back into the water main, independent of the type of water heater used, shall be provided with an approved, listed, and adequately
sized expansion tank or other approved device having a similar function to control thermal expansion. Such expansion tank or
other approved device shall be installed on the building side of the check valve, backflow preventer, or other device and shall
be sized and installed in accordance with the manufacturer’s installation instructions.

A water system containing storage water heating equipment shall be provided with an approved, listed, adequately sized
combination pressure and temperature relief valve, except for listed nonstorage instantaneous heaters having an inside diameter
of not more than 3 inches (80 mm). Each such approved combination temperature and pressure relief valve shall be installed on
the water-heating device in an approved location based on its listing requirements and the manufacturer’s installation instructions.
Each such combination temperature and pressure relief valve shall be provided with a drain in accordance with Section 608.5.

SUBSTANTIATION:
There is a misunderstanding throughout the industry that if a tankless water heater is installed, an expansion tank
is not necessary; this is not true. The above revision clarifies that regardless the type of water heater that is installed
thermal expansion can still occur in the cold water supply line. Therefore, an approved expansion tank or other
approved device needs to be installed.

COMMITTEE ACTION: Accept as Amended by the TC
Amend proposal as follows:

608.3 Expansion Tanks, and Combination Temperature and Pressure-Relief Valves. A water system provided
with a check valve, backflow preventer, or other normally closed device that prevents dissipation of building pressure back into
the water main, independent of the type of water heater used, shall be provided with an approved, listed, and adequately sized
expansion tank or other approved device having a similar function to control thermal expansion. Such expansion tank or other
approved device shall be installed on the building side of the check valve, backflow preventer, or other device and shall be sized
and installed in accordance with the manufacturer’s installation instructions.

A water system containing storage water heating equipment shall be provided with an approved, listed, adequately sized
combination pressure and temperature relief valve, except for listed nonstorage instantaneous heaters having an inside diameter
of not more than 3 inches (80 mm). Each such approved combination temperature and pressure relief valve shall be installed on
the water-heating device in an approved location based on its listing requirements and the manufacturer’s installation instructions.
Each such combination temperature and pressure relief valve shall be provided with a drain in accordance with Section 608.5.

COMMITTEE STATEMENT:
The title is amended to correlate with the terminology used throughout the section and the proposed definition in Item
# 020.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Julius Ballanco, P.E., CPD, FASPE, JB Engineering and Code Consulting, P.C.

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.
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504.4 Pressure-Limiting Devices. A water heater installation shall be provided with overpressure protection by means of
an approved, listed device installed in accordance with the terms of its listing and the manufacturer’s installation instructions.
[NFPA 54:10.28.3]
504.5 Temperature-Limiting Devices. A water heater installation or a hot water storage vessel installation shall be provided
with over temperature protection by means of an approved, listed device installed in accordance with the terms of its listing and
the manufacturer’s installation instructions. [NFPA 54:10.28.4]
504.6 Temperature, Pressure, and Vacuum Relief Devices. The installation of temperature, pressure, and vacuum
relief devices or combinations thereof, and automatic gas shutoff devices, shall be installed in accordance with the terms of their
listings and the manufacturer’s installation instructions. A shutoff valve shall not be placed between the relief valve and the water
heater or on discharge pipes between such valves and the atmosphere. The hourly British thermal units (Btu) (kW•h) discharge
capacity or the rated steam relief capacity of the device shall be not less than the input rating of the water heater. [NFPA
54:10.28.5]

505.2 504.4 Safety Devices. Storage-type water heaters and hot water boilers deriving heat from fuels or types of energy
other than gas, shall be provided with, in addition to the primary temperature controls, an over temperature safety protection
device constructed, listed, and installed in accordance with nationally recognized applicable standards for such devices and a
separate pressure relief valve and a separate temperature relief valve, or a combination temperature and pressure-relief valve.
Over temperature safety protection devices and relief valves shall be installed in accordance with the terms of their listing and
the manufacturer’s installation instructions.  Relief valves shall be provided with a drain in accordance with Section 504.4.2.
608.4 504.4.1 Pressure Relief Valves. Each pressure relief valve shall be an approved automatic type with drain, and each
such relief valve shall be set at a pressure of not more than 150 psi (1034 kPa). No shutoff valve shall be installed between the
relief valve and the water heater system or in the drain line. 608.6 Water-Heating Devices. A water-heating device connected
to a separate storage tank and having valves between said heater and tank shall be provided with an approved water pressure
relief valve.
608.5 504.4.2 Drains. Relief valves located inside a building shall be provided with a drain, not smaller than the relief valve
outlet, of galvanized steel, hard-drawn copper or copper alloy piping and fittings, PP, or listed relief valve drain tube with fit-
tings that will not reduce the internal bore of the pipe or tubing (straight lengths as opposed to coils) and shall extend from the
valve to the outside of the building, with the end of the pipe not more than 2 feet (610 mm) nor less than 6 inches (152 mm)
aboveground or the flood level of the area receiving the discharge and pointing downward. Drains for relief valves shall be run
independently from the relief valve to the termination point and shall not be combined with other relief valves. Such drains
shall be permitted to terminate at other approved locations. Relief valve drains shall not terminate in a building’s crawl space.
No part of such drain pipe shall be trapped or subject to freezing. The terminal end of the drain pipe shall not be threaded. Cor-
rugated flexible connectors shall not be used. 507.5 Relief Valve Discharge. Discharge from a relief valve into a water
heater pan shall be prohibited. Relief valves shall be discharged in accordance with Section 608.5.
608.7 504.4.3 Vacuum Relief Valves. Where a hot-water storage tank or an indirect water heater is located at an elevation
above the fixture outlets in the hot-water system, a vacuum relief valve that is in accordance with CSA Z21.22 shall be installed
on the storage tank or heater.

(renumber remaining sections)

608.0 Water Pressure, Pressure Regulators, Pressure Relief Valves, and Vacuum Relief Valves Expansion
Tanks.
608.3 Expansion Tanks, and Combination Temperature and Pressure-Relief Valves. A water system provided
with a check valve, backflow preventer, or other normally closed device that prevents dissipation of building pressure back into
the water main, independent of the type of water heater used, shall be provided with an approved, listed, and adequately sized
expansion tank or other approved device having a similar function to control thermal expansion. Such expansion tank or other
approved device shall be installed on the building side of the check valve, backflow preventer, or other device and shall be sized
and installed in accordance with the manufacturer’s installation instructions.

A water system containing storage water heating equipment shall be provided with an approved, listed, adequately sized
combination pressure and temperature relief valve, except for listed nonstorage instantaneous heaters having an inside diame-
ter of not more than 3 inches (80 mm). Each such approved combination temperature and pressure relief valve shall be installed
on the water-heating device in an approved location based on its listing requirements and the manufacturer’s installation instruc-
tions. Each such combination temperature and pressure relief valve shall be provided with a drain in accordance with Section
608.5.
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SUBSTANTIATION:
1. The main purpose for this proposed change is to locate all water heater safety device provisions in a single

location for ease of application and enforcement.  Therefore, all sections within the UPC that pertain to safety
devices are being proposed for relocation to Chapter 5 where provisions for water heaters are addressed. These
sections have been combined into proposed Section 504.4 through Section 504.4.3 in order to provide the nec-
essary installation requirements for safety devices that are needed to prevent injury and property damage as a
result of a water heater failure. 

2. Provisions for a separate pressure relief valve and a separate temperature relief valve are being added to Sec-
tion 504.4 (Safety Devices) to comply with the requirements of Section IV of the ASME Boiler & Pressure Ves-
sel Code (Article HLW-800.1), which requires either a separate pressure relief valve and separate temperature
relief valve, or a combination temperature and pressure-relief valve to be installed for a water heater.

3. Section 504.4 (Pressure-Limiting Devices) and Section 504.5 (Temperature-Limiting Devices) are no longer
needed as provisions for pressure relief valves and over temperature limiting devices are addressed for all types
of water heaters in proposed Section 504.4 (Safety Devices). Section 504.6 (Temperature, Pressure, and Vac-
uum Relief Devices) should be deleted as it does not mandate the use of temperature relief or vacuum relief
valves for fuel-gas fired water heaters that are necessary for safeguarding public health and safety.   
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Item # 207.01 Comment Seq # 077
UPC 2015 – (608.5):

SUBMITTER: UPC Technical Committee Proposal

RECOMMENDATION:
Revise text as follows:

608.5 Drains. Relief valves located inside a building shall be provided with a drain, not smaller than the relief valve outlet,
of galvanized steel, hard-drawn copper piping and fittings, CPVC, PP or listed relief valve drain tube with fittings that will not
reduce the internal bore of the of the pipe or tubing (straight lengths as opposed to coils) and shall extend from the valve to the
outside of the building, with the end of the pipe not more than 2 feet (610 mm) nor less than 6 inches (152 mm) above ground
or the flood level of the area receiving the discharge and pointing downward. Such drains shall be permitted to terminate at other
approved locations. Relief valve drains shall not terminate in a building’s crawl space. No part of such drain pipe shall be trapped
or subject to freezing. The terminal end of the drain pipe shall not be threaded.

SUBSTANTIATION:
CPVC pressure pipe has an upper working temperature limit of 200°F, or approximately 60°F above that of Type I
Grade I PVC. Many CPVC’s used in plumbing systems are rated at only 160°F. The pipe is not marked with its tem-
perature rating. The support requirements of CPVC drop from over 5 feet at 80°F to 2 feet 6 inches at 180°F. The
discharge temperature from a water heater can exceed the temperatures that the CPVC pipe is rated for. The cur-
rent code does not allow for the proper support to be installed that would allow for the relief valves to discharge at
high temperature without the lines sagging and creating a trap which is a violation of the code.

COMMITTEE ACTION: Accept as Submitted

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT 1:
SUBMITTER: Forest Hampton III, Lubrizol Advance Materials, Inc.

RECOMMENDATION: 
Request to reject the code change proposal by this public comment.

SUBSTANTIATION:
CPVC pressure pipe should not be removed from the UPC (Section 608.5) as a choice for temperature and pres-
sure (T/P) relief valve drain tubes as stated in Item # 207.01. The substantiation used in the original proposed code
change  is incorrect. In response to the statements concerning pressure rating and marking of CPVC pressure pip-
ing, CPVC-CTS systems are produced to meet or exceed the requirements of ASTM D2846 and are rated and
marked for continuous service at 100 psi at 180°F. This does not mean that the material will fail if either the tem-
perature or pressure exceeds these limits for a brief period. For example, the ASTM D2846 standard procedure pro-
vides for 180°F qualification tests at 521 psi for 6 minutes and 364 psi for 4 hours. The Uniform Plumbing Code
Installation Standard IS-20 (Section 2.1.2) requires CPVC to withstand at least 48 hours at 210°F and 150 psi. CPVC
ASTM D2846 systems meet these criteria and have been used for over 35 years for T/P discharge lines throughout
the United States. Also, it must be understood that no pressure rating is required for CPVC since the drain line is
open to atmosphere and no real pressure is present during the short term extreme temperature excursion. In
response to proper support of relief valve drain tubes not addressed in UPC, Table 313.1 requires a maximum of 3
feet spacing for CPVC, 1 inch and smaller. Testing has shown that 1 inch and smaller CPVC-CTS supported at 3
foot intervals horizontally will function adequately. CPVC-CTS positioned vertically, per common installation practice,
need not be supported to function adequately. Again CPVC has been used for over 35 years for T/P discharge lines
throughout the United States. Its service capability in this application is field-proven. 
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PUBLIC COMMENT 2:
SUBMITTER: Michael Cudahy, Plastic Pipe and Fittings Association (PPFA)

RECOMMENDATION: 
Request to reject the code change proposal by this public comment.

SUBSTANTIATION:
CPVC is an acceptable material for relief valve drain piping and has been used in this and other codes. There is no
technical justification for removing CPVC as a material to use in this application, and CPVC has been successfully
used in this application for years. There have been no reported failures to justify this committee proposal. CPVC is
rated, and marked, for 100 psi at 180ºF. Some are also rated for higher temperatures. Water heater drain relief tub-
ing is not under continuous pressure and high temperatures. CPVC can, and has for years, function as a water
heater drain relief tube. We are not aware of reported failures of CPVC for relief valve drainage. We are talking
about using pressure tested piping in a non-pressure application, so pressure and temperature ratings are not entirely
relevant. We do not know of any non-pressure relief applications with 100 psi static pressure. 
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Item # 207.03 Comment Seq # 078
UPC 2015 – (608.5):

SUBMITTER: UPC Technical Committee Proposal

RECOMMENDATION:
Revise text as follows:

608.5 Drains. Relief valves located inside a building shall be provided with a drain, not smaller than the relief valve outlet,
of galvanized steel, hard-drawn copper piping and fittings, CPVC, PP or listed relief valve drain tube with fittings that will not
reduce the internal bore of the of the pipe or tubing (straight lengths as opposed to coils) and shall extend from the valve to the
outside of the building, with the end of the pipe not more than 2 feet (610mm) nor less than 6 inches (152 mm) above ground
or the flood level of the area receiving the discharge and pointing downward. Drains for relief valves shall be run independently
from the relief valve to the termination point and shall not be combined with other relief valves. Such drains shall be permitted
to terminate at other approved locations. Relief valve drains shall not terminate in a building’s crawl space. No part of such drain
pipe shall be trapped or subject to freezing. The terminal end of the drain pipe shall not be threaded.

SUBSTANTIATION:
The current code does not prevent the combining of relief valve drains. The current code allows the installation of a
water heater on stacked floors of a multi-story structure and has the relief valve drain lines connected together. The
result is that a single line may receive the discharge from several water heaters. There are no sizing tables in the
code to allow for the proper determination of sizing for instances where more than one relief valve discharges. If a
relief valve discharges it is often difficult to determine what unit is failing.

COMMITTEE ACTION: Accept as Submitted

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Julius Ballanco, P.E., CPD, FASPE

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

507.5 Relief Valve Discharge. Discharge from a relief valve into a water heater pan shall be prohibited. Relief valves shall
be discharged in accordance with Section 608.5.

(renumber remaining sections)

608.4 Pressure Relief Valves. Each pressure relief valve shall be an approved automatic type with drain, and each such relief
valve shall be set at a pressure of not more than 150 psi (1034 kPa). No shutoff valve shall be installed between the relief valve
and the system or in the drain line.

608.5 Drains Discharge Piping. The discharge piping serving a temperature relief valve, pressure relief valve, or combi-
nation of both shall have no valves, obstructions, or means of isolation and be provided with the following:
(1) Equal to the size of the valve outlet and shall discharge full size to the flood level of the area receiving the discharge and
pointing down.
(2) Materials shall be rated at not less than the operating temperature of the system and approved for such use.
(3) Discharge pipe shall discharge by gravity through an air gap into the drainage system or outside of the building with the end
of the pipe not exceeding 2 feet (610 mm) and not less than 6 inches (152 mm) above the ground and pointing downwards.
(4) Discharge in such a manner that does not cause personal injury or structural damage.
(5) No part of such discharge pipe shall be trapped or subject to freezing.
(6) The terminal end of the pipe shall not be threaded.
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Relief valves located inside a building shall be provided with a drain, not smaller than the relief valve outlet, of galvanized
steel, hard-drawn copper or copper alloy piping and fittings, PP, or listed relief valve drain tube with fittings that will not reduce
the internal bore of the pipe or tubing (straight lengths as opposed to coils) and shall extend from the valve to the outside of the
building, with the end of the pipe not more than 2 feet (610 mm) nor less than 6 inches (152 mm) aboveground or the flood level
of the area receiving the discharge and pointing downward. Drains for relief valves shall be run independently from the relief
valve to the termination point and shall not be combined with other relief valves. Such drains shall be permitted to terminate at
other approved locations. Relief valve drains shall not terminate in a building’s crawl space. No part of such drain pipe shall be
trapped or subject to freezing. The terminal end of the drain pipe shall not be threaded. Corrugated flexible connectors shall not
be used. 

SUBSTANTIATION:
1. The proposed revision brings all provisions that pertain to relief valve discharge piping into a single location, and

places the content in a more user-friendly format to aid in the application and enforcement of the provisions. The
proposed language also correlates with the 2015 Uniform Mechanical Code and the 2015 Uniform Solar Energy
and Hydronics Code. 

2. To be consistent with terminology used throughout the industry, “drain” should be replaced with “discharge piping.”
3. The proposed language in Section 608.5 clarifies that discharge piping shall have no valves, obstructions, or

other means of isolation as they could restrict the flow resulting in a potential safety hazard.
4. Item #1 is important because if the internal cross-sectional area of the discharge pipe was permitted to be smaller

than the relief valve outlet, it would result in a reduction of the relieving capacity of the discharge pipe which would
adversely affect the operation of the device. 

5. Instead of listing the specific materials that can be used for discharge piping, it should be based on whether the
material is rated for the operating temperature of the water distribution system (which is not less than 180oF) and
is approved for such use.  Therefore, if CPVC or corrugated flexible connectors are not rated for the operating
temperature of the water distribution system, and not approved to be used as discharge piping, then they will
be prohibited based on Item #2.  

6. Item #3 clarifies that relief valve discharge piping should not be directly connected to the sanitary drainage sys-
tem as it is considered an extension of the potable water distribution system, and therefore, needs to be pro-
tected from backflow by discharging by way of an air gap into the drainage system or to the outside of the
building. Furthermore, the text, “Drains for relief valves shall be run independently from the relief valve to the ter-
mination point and shall not be combined with other relief valves,” is not necessary since the common practice
in multi-story buildings is for the discharge pipe to terminate to an indirect waste receptor by way of an air gap
as indicated in Item #3. Finally, the text, “Discharge from a relief valve into a water heater pan shall be prohib-
ited,” and “Relief valve drains shall not terminate in a building’s crawl space,” are not needed as Item #3 already
indicates where you can terminate discharge piping which is either through an air gap into the drainage system
or to the outside of the building.

7. Item #4 clarifies that the discharge from a relief valve should be done in such a manner that does not jeopard-
ize the safety of the occupants or cause damage to the structure. 

8. Items #5 & #6 simply restate the current provisions found in Section 608.5.



146

Item # 209 Comment Seq # 079
UPC 2015 – (609.9):

SUBMITTER: Kent Paden
Lakeside Plumbing/D.P. Disinfection

RECOMMENDATION:
Revise text as follows:

609.9 Disinfection of Potable Water System. New or repaired potable water systems shall be disinfected prior to use where
required by the Authority Having Jurisdiction. The method to be followed shall be that prescribed by the Health Authority or,
in case no method is prescribed by it, the following:
(1) The pipe system shall be flushed with clean, potable water until potable water appears at the points of outlet.
(2) The system or parts thereof shall be filled with a water-chlorine solution containing not less than 50 parts per million of chlo-

rine, and the system or part thereof shall be valved-off and allowed to stand for 24 hours; or, the system or part thereof shall
be filled with a water-chlorine solution containing not less than 200 parts per million of chlorine and allowed to stand for
3 hours.

(3) Following the allowed standing time, the system shall be flushed with clean, potable water until the chlorine residual in the
water coming from the system does not exceed the chlorine residual in the flushing water.

(4) The procedure shall be repeated where it is shown by bacteriological examination made by an approved agency that con-
tamination persists in the system.

SUBSTANTIATION:
(Attachments for Item # 209 are included in the substantiation CD presented to the TC)

Complacency and the lack of enforcement are the reasons this code section needs further explanation and changes.
Design professionals are specifying disinfections and they are not being performed due to a lack of enforcement. I
have been researching potable water line disinfections for the past 5 years. I was diagnosed with a severe case of
RA and had to sell my commercial plumbing business. I’m spending my retirement taking State Water Operators
classes on this subject and helping my son run his disinfection business. I have come to find out that many smaller
AHJ’s (Authority Having Jurisdiction) don’t enforce this code. UPC Section 609.9 is strictly enforced by most of the
larger jurisdictions. The cities of Los Angeles, San Francisco, and Oakland to name a few in CA. This is not the case
with most of the smaller jurisdictions. It seems the chief building officials are under the same misconception as the
plumbers and the builders, they all believe that the chlorinated water supplied by the cities is sufficiently chlorinated
to kill bacteria in the building water lines by simply flushing, and therefore don’t believe disinfection is necessary. All
city water departments make sure the water mains in the city streets are chlorinated before use but that’s where it
stops. They don’t enforce UPC Section 609.9 which was added to the UPC to protect the public water supply from
contaminated pipe, a very real concern now that most copper pipe is shipped into the United States from abroad.
The language used in the current code section leaves the decision to enforce or not to enforce up to the AHJ or the
chief building official. A decision not to enforce leaves the public unprotected and the city in a liable position. A
request for clarification I received from a committee of senior inspectors from IAPMO, along with several responses
from some of California’s largest jurisdictions, leads me to believe that the intention of this code was to leave it up
to the local AHJ to decide if the entire system needed to be disinfected or a portion there of, but not to ignore enforce-
ment all together. Most conversations I have had with chief building officials that do enforce ended with the words
“It’s Only Common Sense”. In the case of tenant improvements, if only a small amount of above ground pipe is
added then dipping the pipe in a chlorine solution or even a good flushing may be sufficient, although a lab test
would still be required from each outlet. The fact is that city water lines contain a maximum of 4 ppm (parts per mil-
lion) of added chlorine and disinfection requires a minimum of 50 ppm of added chlorine content to properly clean
the lines. The existing codes follow these guidelines. Simply flushing until a clear flow appears does not disinfect the
lines or protect the public from contaminated pipe. 

I have been in contact with the California Department of Public Health (CDPH), the Contractors State License Board
(CSLB), The California Building Standards Commission, IAPMO, and many California jurisdictions. The CDPH told
me that they believe the cities should be enforcing disinfections as required by the UPC and the CPC. IAPMO
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informed me that indeed the decision to enforce was up to the AHJ at their discretion and liability. The CSLB decided
on December 8th, 2011 to add disinfection questions to the C-34 & C-36 license requirements and have forwarded
this information to the training schools to do their part in solving this problem. The Standards Commission told me
to contact IAPMO, and propose to have Section 609.9 of the UPC revised to clearly indicate the intention of this code
section to the AHJ’s. 

The local, smaller AHJ’s or chief building official’s claim they are not allowed to simply use common sense, they have
to be directed by city officials. The chief building officials suggested I try to take this issue up with the city councils
and if they feel the need exists they will direct us to enforce this code or adopt a city ordinance to do so. I found that
most cities don’t adopt anything they are not forced to do by the state or federal officials. We need to change the
wording of the UPC leaving no exceptions and then all jurisdictions will be on the same page, and no one chief
building official will have the power to endanger an entire city population. 

A plumber can disinfect a building full of water lines for a total cost of about $3 dollars in household bleach and an
hour labor to pump it in. Even in the eyes of builders, how could this be an acceptable reason for non-enforcement?
The lobbyists that had this wording added to the code should be made aware that this is not a savings to the builder,
but instead a very serious liability. I doubt skipping disinfection is acceptable to their insurance companies.

Those at risk are our children of course and now many of us seniors with RA taking medicines that attack our immune
systems leaving us extremely vulnerable to bacteria. How can we leave our children and our seniors without pro-
tection? The existing laws did not intend for this to be the case. 

Enforcement is needed now more than ever. Pipe and fittings are imported from all over the world. These materials
are shipped unprotected; then delivered to suppliers unprotected; left out on job sites by the plumbers unprotected;
and finally installed and left unprotected for months while the buildings are completed. Skipping this simple disin-
fection service leaves the contractor, subcontractor, and local jurisdiction all liable and leaves the public unprotected.
The architects and mechanical engineers are up to speed on the importance of disinfection, and therefore have it
specified on most projects. They are protecting themselves and their clients from legal exposure as well as protect-
ing the public from contaminated pipe. Cities are charging builders fees for permits with disinfection specified and
then they are choosing not to enforce only the disinfection portion of these specifications. They enforce all other spec-
ifications. I am not aware of any other codes with this exception.

There are simple solutions even for those AHJ’s with budget problems. A chief building official from N. Dakota has
come up with a simple form that they add to the permit at no cost. This simple one page addition to the permit informs
the plumber of their responsibility to disinfect and releases the AHJ from liability at the same time. Even with this sim-
ple solution, we have most small jurisdictions who choose to argue over who they believe should enforce (them or
the state health department) or they simply refuse to enforce unless the state mandates this procedure without
exception. Folsom, CA, the town I reside in, is building several shopping centers and thousands of homes, and is
one of these AHJ’s. It’s unbelievable that the people in the position to make the right decision would rather wait for
an outbreak (last one in 1993) to happen, and deal with the consequences, than to protect the public from contam-
inated pipe installed without disinfection. Most of the AHJ’s agree that this should be enforced, it’s only common
sense, but they seem to get hung up on city policies. 

Disinfection is state mandated for all city mains, medical buildings, and schools. Why does it stop there? Govern-
ment projects use DSA inspectors that enforce disinfection because they are mandated by the design professional
in the specifications. It’s only the local jurisdictions that are not enforcing this code, allowing restaurants, private
shopping centers, and homes to be built and inhabited without disinfecting the potable water lines. The require-
ments of Section 609.9 need to be mandatory.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
The proposed change is very restrictive, unenforceable, and would place an undue burden on a homeowner and the
AHJ when applied to small repairs of the plumbing system.
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A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Kent Paden, Lakeside Plumbing

RECOMMENDATION: 
Request to replace the code change proposal by this public comment.

609.9 Disinfection of Potable Water System. New or repaired potable water systems shall be disinfected prior to use where
required by the Authority Having Jurisdiction or where specified by the mechanical engineer. The method to be followed shall
be that prescribed by the Health Authority or, in case no method is prescribed by it, the following:

(remaining text unchanged)

SUBSTANTIATION:
Ignoring the problem will make the Authority Having Jurisdiction legally responsible. A microbiologist study is do to
come out in 18 months that will expose the filthy water lines found in buildings where disinfection procedures were
not enforced. Adding the mechanical engineer would release this liability.
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Item # 213 Comment Seq # 080
UPC 2015 – (610.4, 613.0 – 613.4, Table 613.4, Table 613.4(1)):

SUBMITTER: Arnold Rodio
Chair, UPC Code Review Task Group (see Code Review Task Group Report Item # 49)

RECOMMENDATION:
Revise text as follows:

613.0 610.4 Parallel Distribution Systems. Systems within the range of Table 610.4 shall be permitted to be sized from
that table or by the method in accordance with Section 610.5. Listed parallel water distribution systems shall be installed in accor-
dance with their listing, but at no time shall a portion of the system exceed the maximum velocities allowed by the code.
613.1 General. Parallel distribution systems for plastic tubing shall be listed and installed in accordance with the manufac-
turer’s installation instructions. Manifolds shall be accessible where incorporating removable tubing connections or valves.
613.2 Valves. Individual fixture shutoff valves shall be installed in accordance with Section 606.5.
613.3 Installation. Tubing shall be not less than 12 inches (305 mm) vertically or 6 inches (152 mm) horizontally from sources
of high heat unless protected by insulation or other approved method. Tubing shall be installed to permit expansion and con-
traction. Water distribution piping shall be permitted to be bundled together provided hot and cold water lines are separated by
insulation and permit movement.
613.4 Sizing. Hot and cold water manifolds shall be sized in accordance with Table 613.4. Individual water distribution pip-
ing shall be sized in accordance with Table 613.4(1).

TABLE 613.4
MANIFOLD SIzING

For SI units: 1 inch = 25 mm, 1 gallon per minute = 0.06 L/s, 1 foot per second = 0.3048 m/s

TABLE 613.4(1)
MINIMUM SIzES OF INDIVIDUAL WATER DISTRIBUTION PIPING FOR PARALLEL DISTRIBUTION SySTEMS

For SI units: 1 inch = 25 mm

INTERNAL DIAMETER (inches)
MAXIMUM DEMAND (gallons per minute)

VELOCITy at 4 feet per second VELOCITy at 8 feet per second
1⁄2 2 5
3⁄4 6 11
1 10 20

11⁄4 15 31
11⁄2 22 44
2 27 54

FIXTURE MINIMUM PIPE SIzE (inches)
Bathtub or Combination Bath/Shower 1⁄2
Bidet 1⁄2
Clothes Washer 1⁄2
Lavatory 1⁄2
Sinks

Kitchen, domestic 1⁄2
Laundry 1⁄2
Service or Mop Basin 1⁄2

Shower, per head 1⁄2
Urinal, 1.0 GPF Flushometer Valve 3⁄4
Urinal, Flush Tank 1⁄2
Water Closet, 1.6 GPF Gravity Tank 1⁄2
Water Closet, 1.6 GPF Flushometer Tank 1⁄2
Water Closet, 1.6 GPF Flushometer Valve 3⁄4
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SUBSTANTIATION:
1. During the 2012 UPC Code Cycle, the TC rejected a similar proposal as they felt such provisions could elimi-

nate the use of copper systems due to the valve requirements. To address the issues of the TC, the proposed
language only pertains to plastic tubing and references existing valve requirements located in Section 606.5.
Therefore, there should be no impact on copper systems.

2. The bottom line is that the UPC provides very little in the way of installation and sizing requirements for parallel
water distribution systems. For one, the UPC does not address the installation of water distribution piping where
exposed to sources of high heat, such as recessed light fixtures, flue gas vents, or heating appliances. Keep-
ing tubing a minimum of 12 inches vertically or 6 inches horizontally away from sources of high heat is common
practice when installing plastic tubing. Additionally, the UPC currently permits such systems to be sized in accor-
dance with Table 610.4 which is incorrect as such systems are sized based on maximum demand measured in
gallons per minute, and not fixture units. The values provided in Table 613.4 do not conflict with the maximum
velocities outlined in Section 610.12, and are based on industry standards.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
The velocity column for 4 feet per second that is shown in Table 613.4 conflicts with Section 610.12.2 where 5 feet
per second is indicated for hot water. Additionally, the term “high heat” in Section 613.3 is not defined and a limita-
tion on the length of the pipe is needed. The committee would also like to see additional research to support the pro-
posed change.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT 1:
SUBMITTER: Michael Cudahy, Plastic Pipe and Fittings Association (PPFA)

RECOMMENDATION: 
Request to replace the code change proposal by this public comment.

610.12.2 Tubing Systems Using Copper Fittings. Maximum velocities through copper fittings in tubing other than cop-
per shall not exceed 8 ft/s (2.4 m/s) in cold water and 5 ft/s (1.5 m/s) in hot water, or in accordance with Table 613.5 for PEX
manifolds used in parallel distribution systems.

613.0 610.4 Parallel Distribution Systems for PEX Tubing. Systems within the range of Table 610.4 shall be permit-
ted to be sized from that table or by the method in accordance with Section 610.5. Listed parallel water distribution systems shall
be installed in accordance with their listing, but at no time shall a portion of the system exceed the maximum velocities allowed
by the code.
613.1 General. Parallel distribution systems for PEX tubing shall be installed in accordance with the manufacturer’s installa-
tion instructions, and the requirements of Section 613.2 through Section 613.5. 
613.2 Manifolds. Where incorporating removable tubing connections or valves, manifolds shall be accessible.
613.3 Valves. Individual fixture shutoff valves shall be installed in accordance with Section 606.5.
613.4 Installation. Tubing shall be not less than 12 inches (305 mm) vertically or 6 inches (152 mm) horizontally from water
heaters, boilers, electric motors, light fixtures, fuel gas appliance vents, or other sources of extreme temperatures as required by
the manufacturer unless protected by insulation or other approved method. Tubing shall be installed to permit expansion and
contraction, and shall be permitted to be bundled together provided hot and cold water lines are separated by insulation.
613.5 Sizing. Where not specified by the manufacturer, manifolds shall be sized in accordance with Table 613.5 and individ-
ual water distribution tubing shall be sized to supply the fixture in accordance with Table 613.5(1).  Tubing shall not exceed 60
feet (18 288 mm) in length from the manifold to the fixture unless approved by the Authority Having Jurisdiction.
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TABLE 613.5
MANIFOLD SIzING

For SI units: 1 inch = 25 mm, 1 gallon per minute = 0.06 L/s, 1 foot per second = 0.3048 m/s

TABLE 613.5(1)
MINIMUM SIzES OF INDIVIDUAL WATER DISTRIBUTION TUBING 

FOR PARALLEL DISTRIBUTION SySTEMS

For SI units: 1 inch = 25 mm

SUBSTANTIATION:
1. The proposed language has been revised to only account for PEX tubing, and not all types of plastic tubing, since

PEX is the most widely used material in parallel distribution systems.  
2. The proposed revisions also attempt to resolve the issues of the TC, as indicated in the “committee statement”

for rejection of the original proposed code change, as follows:
• Velocity of 4 fps vs. 5 fps. The TC indicated that the velocity of 4 feet per second in Table 613.5 was in con-

flict with Section 610.2.2.  This is not necessarily true as the velocities are based on the required testing of
ASTM F876 and ASTM F877, which are both approved standards for PEX tubing as indicated in Table 604.1.
However, to make sure that no conflict is present in the UPC, a revision to Section 610.12.2 is being pro-
posed to reference Table 613.5 for PEX manifolds, and to only account for 8 feet per second (which is the nor-
mal range for both metallic and plastic manifolds) in Table 613.5. 

• High heat sources. Most manufacturers of PEX tubing indicate that their product must be installed at least
12 inches vertically and 6 inches horizontally from sources of extreme temperatures such as water heaters,
boilers, light fixtures, gas vents, etc.

• Sizing and length limitations. In Section 613.5, the text “Where not specified by the manufacturer,” has
been added to clarify to the end user that the sizing requirements of the manufacturer shall be used unless
such requirements are not provided, and therefore Tables 613.5 and 613.5(1) would apply. The 60 foot length
requirement is based on the recommendation of various manufacturers in order to efficiently deliver hot water
to fixtures.

INTERNAL DIAMETER (inches) MAXIMUM DEMAND (gallons per minute)
VELOCITy at 8 feet per second

1⁄2 5
3⁄4 11
1 20

11⁄4 31
11⁄2 44
2 54

FIXTURE MINIMUM PIPE SIzE (inches)
Bathtub or Combination Bath/Shower 1⁄2
Bidet 1⁄2
Clothes Washer 1⁄2
Lavatory 1⁄2
Sinks

Kitchen, domestic 1⁄2
Laundry 1⁄2
Service or Mop Basin 1⁄2

Shower, per head 1⁄2
Urinal, 1.0 GPF Flushometer Valve 3⁄4
Urinal, Flush Tank 1⁄2
Water Closet, 1.6 GPF Gravity Tank 1⁄2
Water Closet, 1.6 GPF Flushometer Tank 1⁄2
Water Closet, 1.6 GPF Flushometer Valve 3⁄4
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• Research to support the proposed change. The proposed code text is based on the “Design Guide – Res-
idential PEX Water Supply Plumbing Systems,” and provides the necessary information and resources to
design and install a PEX water supply system. This guide was developed by the NAHB Research Center for
the Plastic Pipe and Fittings Association, Plastics Pipe Institute, Department of Housing and Urban Develop-
ment (HUD), and several manufacturers in 2006.  

PUBLIC COMMENT 2:
SUBMITTER: Gary Klein, Affiliated International Management, LLC

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

613.3 Installation. Tubing shall be not less than 12 inches (305 mm) vertically or 6 inches (152 mm) horizontally from sources
of high heat unless protected by insulation or other approved method. Tubing shall be installed to permit expansion and con-
traction. Water distribution piping shall be permitted to be bundled together provided hot and cold water lines are separated by
insulation and that the bundles permit movement. Where hot water piping is bundled with cold or hot water piping, each hot water
pipe shall be insulated.

SUBSTANTIATION:
(Attachments for Item # 213 are included in the substantiation CD presented to the TC)

The language in Section 613.3 makes a good start, but there is a problem that the proposal does not appear to
clearly address. What about a bundle that includes only hot water piping? In the majority of instances only one of
the hot water pipes in a parallel water distribution system actually has hot water running through it at any given time.
The other hot water pipes have cold water sitting in them and there will be heat transfer between the hot water pipe
being used and the other non-hot pipes in the bundle. The hot water piping should not be grouped into a bundle either,
whether or not this bundle is insulated. Each hot water pipe needs to be insulated separately. An air space around
each pipe is better than being in a bundle, but insulation is significantly better. According to research conducted by
the California Energy Commission, uninsulated plastic piping performs worse than copper piping. In addition, the heat
transfer from a hot water pipe within a bundle of cold and hot water piping had a conductivity almost twice that of
uninsulated PEX in air. The testing was done with hot water temperatures in the range of 110-140°F and air tem-
peratures in the range of 55-75°F, typical of those found in hot water systems and the buildings in which they are
installed. When insulated, all hot water piping was found to have very similar performance. 
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Item # 215 Comment Seq # 081
UPC 2015 – (610.14 – 610.14.3, Table 610.14):

SUBMITTER: Karen Hobbs and Edward R. Osann
Natural Resources Defense Council; 
Gary Klein, Affiliated International Management, LLC

RECOMMENDATION:
Add new text as follows:

610.14 Maximum Volume of Hot Water. The maximum volume of water contained in the hot water distribution shall be in
accordance with Section 610.14.1 or Section 610.14.2. The water volume shall be calculated using Table 610.14. 
Exception: Whirlpool bathtubs or bathtubs that are not equipped with a shower.
610.14.1 Maximum Volume of Hot Water Without Recirculation or Heat Trace. The maximum volume of water con-
tained in the hot water distribution pipe between the water heater and a fixture fitting shall not exceed 32 ounces (oz) (946 mL).
Where a fixture fitting shutoff valve (supply stop) is installed ahead of the fixture fitting, the maximum volume of water is per-
mitted to be calculated between the water heater and the fixture fitting shutoff valve (supply stop).
610.14.2 Maximum Volume of Hot Water with Recirculation or Heat Trace. The maximum volume of water contained
in the branches between the recirculation loop or electrically heat traced pipe and the fixture fitting shall not exceed 16 oz (473
mL). Where a fixture fitting shutoff valve (supply stop) is installed ahead of the fixture fitting, the maximum volume of water
is permitted to be calculated between the recirculation loop or electrically heat traced pipe and the fixture fitting shutoff valve
(supply stop).
610.14.3 Hot Water System Submeters. Where a hot water pipe from a circulation loop or electric heat trace line is
equipped with a submeter, the hot water distribution system downstream of the submeter shall have either an end-of-line hot water
circulation pump or shall be electrically heat traced. The maximum volume of water in a branch from the circulation loop or
electric heat trace line downstream of the submeter shall not exceed 16 oz (473 mL). Where there is no circulation loop or elec-
tric heat traced line downstream of the submeter, the submeter shall be located within 2 feet (610 mm) of the central hot water
system; or the branch line to the submeter shall be circulated or heat traced to within 2 feet (610 mm) of the submeter. The max-
imum volume from the submeter to each fixture shall not exceed 32 oz (946 mL).

TABLE 610.14
WATER VOLUME FOR DISTRIBUTION PIPING MATERIALS2

For SI units: 1 inch = 25 mm, 1 foot = 304.8 mm, 1 ounce = 29.573 mL
Notes:
1 For the fixture supply tubing only.
2 NA: Not Applicable.

SUBSTANTIATION:
Limiting volume has the effect of reducing the time it takes for hot water to arrive at the outlet (time-to-tap) and
reducing the amount of water wasted while waiting for the hot water (volume-to-hot). Limiting the volume in the hot
water supply system piping also has the effect of reducing the energy losses during use and when the water in the
pipe cools down between uses.

This proposal is based on language in the IAPMO Green Plumbing and Mechanical Code Supplement, 2012 edi-
tion. Similar language appears in UPC 2012, Appendix L.

OUNCES OF WATER PER FOOT LENGTH OF PIPING
NOMINAL SIzE

(inch)
COPPER M COPPER L COPPER K CPVC CTS SDR 11 CPVC SCH 40 PEX-AL-PEX PE-AL-PE PEX CTS SDR 9

3⁄81 1.06 0.97 0.84 NA 1.17 0.63 0.63 0.64
1⁄2 1.69 1.55 1.45 1.25 1.89 1.31 1.31 1.18
3⁄4 3.43 3.22 2.90 2.67 3.38 3.39 3.39 2.35
1 5.81 5.49 5.17 4.43 5.53 5.56 5.56 3.91

11⁄4 8.70 8.36 8.09 6.61 9.66 8.49 8.49 5.81
11⁄2 12.18 11.83 11.45 9.22 13.20 13.88 13.88 8.09
2 21.08 20.58 20.04 15.79 21.88 21.48 21.48 13.86
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COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
The proposed change is overly restrictive and unenforceable. For small residential buildings, where plumbing plan
submittal and review is not required, this would place an undue burden on the field inspector to calculate and enforce
the proposed provisions during the inspection. In addition, there are other technologies and methods available to
achieve the intent of the proposed change.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Karen Hobbs, Natural Resources Defense Council 

RECOMMENDATION: 
Request to replace the code change proposal by this public comment.

610.14 Pipe Insulation. Insulation of domestic hot water piping shall be in accordance with Section 610.14.1 and Section
610.14.2.
610.14.1 Insulation Requirements. Domestic hot water piping shall be insulated.
610.14.2. Pipe Insulation Wall Thickness. Hot water pipe insulation shall have a minimum wall thickness of not less than
the diameter of the pipe for a pipe up to 2 inches (50 mm) in diameter.  Insulation wall thickness shall be not less than 2 inches
(51 mm) for a pipe of 2 inches (50 mm) or more in diameter.
Exceptions:
(1) Piping that penetrates framing members shall not be required to have pipe insulation for the distance of the framing pene-

tration.
(2) Hot water piping between the fixture control valve or supply stop and the fixture or appliance shall not be required to be

insulated.

SUBSTANTIATION:
• This proposal, as originally filed, was intended to address the excess purging of water supplied by a domestic

hot water piping system. In response to comments made by the Technical Committee, and after further discus-
sions with various experts and proponents, this comment revises the original proposal to accomplish its original
purpose with a more simplified approach.

• Cold or tepid water in the initial draw from a hot water outlet is often unusable for its intended purpose; as a result,
it is frequently purged, resulting in a waste of water, energy, and time for building occupants. Insulating the hot
water piping has the effect of reducing the time it takes for hot water to arrive at the outlet (time-to-tap) and
reducing the amount of water wasted while waiting for the hot water (volume-to-hot). Insulating the hot water pip-
ing also has the effect of reducing the energy losses during use and when the water in the pipe cools down
between uses.

• In 2009, an analysis led by Robert Hendron of the National Renewable Energy Laboratory quantified the waste
of hot water in initial draws waiting for water to reach 105°F. Modeling the plumbing typical of a 3-bedroom, 2-
bath, single-story home found that an estimated 12 percent of all hot water used on an annual basis is wasted.
Purging at showers, kitchen sinks, and lavatory faucets was responsible for 95 percent of the estimated total of
nearly 3,000 gallons of hot water wastage annually.  Pipe insulation can reduce this waste of hot water and
energy by 15 to 30 percent. Of course, many new homes are built with more hot water outlets than this model’s
base case, and with hot water distribution systems that are far less efficient.  

• In 2012, researchers at Lawrence Berkeley National Laboratory (LBNL) analyzed the hot water use data from
12 independent studies representing 159 single family households in climate zones covering much of the United
States and some parts of Canada. There were more than 22,900 days of data and 1,679,668 hot water draws,
an average of more than 73 draws per day.

The study found that almost 95 percent of all hot water events occurred within 60 minutes of each other. Hot
water events are highly clustered as 50 percent of all events occur less than 3 minutes apart. This clustered hot
water draw pattern is consistent with what water utilities report on water use patterns, which are dominated by
morning peaks of 1-2 hours duration and evening secondary peaks of 3-5 hours duration during the work and
school week and more spread-out use on the weekends, including lunch time and washing machine uses.

This clustering of hot water events is important relative to pipe insulation because the water in uninsulated
½ inch nominal pipe surrounded by room temperature air cools down from 120°F to 105°F in about 10 minutes;
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in ¾ inch nominal pipe it cools down in about 15 minutes. R-3 pipe insulation roughly doubles the cool down time
to 20 minutes for ½ inch piping and roughly triples it to 45 minutes for ¾ inch piping. When the time between
hot water events exceeds one hour, the water in the insulated pipes is likely to cool down back to ambient, min-
imizing the benefit of pipe insulation for spread out draws. Based on the LBNL research findings, about 30 per-
cent of hot water draws are within 10 and 60 minutes apart. Pipe insulation will eliminate most of the water and
energy wasted while waiting for these hot water draws.
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Item # 218 Comment Seq # 082
UPC 2015 – (612.1, Table 1401.1):

SUBMITTER: Steve Silber
American Society of Sanitary Engineering (ASSE)

RECOMMENDATION:
Revise text as follows:

612.0 Residential Fire Sprinkler Systems.
612.1 General. Where residential fire sprinkler systems are installed, they shall be installed by an ASSE/IAPMO Series 7000
certified installer in accordance with the standards listed in Table 1401.1.

TABLE 1401.1
REFERENCED STANDARDS

Note: ASSE/IAPMO Series 7000 is a working draft and is not completed at the time of this monograph.

(portions of table not shown remain unchanged)

SUBSTANTIATION:
ASSE/IAPMO Standard Series 7000 is an ANSI approved standard developed under the consensus process and
establishes minimum criteria for installers and inspectors for fire protection systems in one-and two-family dwellings.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
This proposed change is rejected as the proposed standard is still a working draft, and should not be referenced in
the code until its development is completed.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Steve Silber, American Society of Sanitary Engineering (ASSE)

RECOMMENDATION: 
Request to replace the code change proposal by this public comment.

612.1 Where Required. Where residential sprinkler systems are required in one and two family dwellings or townhouses, the
systems shall be installed by an ASSE/IAPMO Series 7000 certified installer in accordance with this section or NFPA 13D.
This section shall be considered equivalent to NFPA 13D. Partial residential sprinkler systems shall be permitted to be installed
in buildings not required to be equipped with a residential sprinkler system.

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED
SECTIONS

ASSE/IAPMO Series
7000-2013

Residential Potable Water Fire Protection System Installers & Inspectors for
One and Two Family Dwellings

Miscellaneous 612.1
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TABLE 1401.1
REFERENCED STANDARDS

Note: ASSE/IAPMO Series 7000 meets the requirements for a mandatory reference standard in accordance
with Section 3-3.7.1 of IAPMO’s Regulations Governing Committee Projects.

(portions of table not shown remain unchanged)

SUBSTANTIATION:
The proposed language takes Section 612.1 (Where Required) that was approved by the TC for Item # 216, and adds
provisions for a ASSE/IAPMO Series 7000 certified installer. The original code change proposal was rejected because
the TC stated that the proposed standard was a working draft and should not be referenced in the code until its
development was completed. Since then, ASSE/IAPMO Series 7000 has been completed and is an ANSI standard. 

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED
SECTIONS

ASSE/IAPMO Series 7000-
2013*

Residential Potable Water Fire Protection System Installers &
Inspectors for One and Two Family Dwellings

Miscellaneous 612.1
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Item # 220 Comment Seq # 083
UPC 2015 – (613.0, 613.1, Table 1401.1):

SUBMITTER: Gerald Van Decker, M.A.Sc., P.Eng.
RenewABILITY Energy Inc.

RECOMMENDATION:
Add new text as follows:

613.0 Drain Water Heat Recovery Heat Exchangers. 
613.1 General. Drain water heat recovery (DWHR) heat exchangers shall comply with IAPMO PS 92 or CSA B55.2. DWHR
heat exchangers shall be constructed of two or more parallel fresh water coils to achieve an equivalency of 3⁄4 of an inch (20 mm)
nominal or larger, or DWHR heat exchangers shall have a labeled pressure loss of less than 3 psi (21 kPa) in accordance with
CSA B55.1. The heat exchangers shall be accessible until these compliance requirements are verified.

TABLE 1401.1
REFERENCED STANDARDS

Note: CSA B55.1 and CSA B55.2 meet the requirements for mandatory reference standards in accordance
with Section 3-3.7.1 of IAPMO’s Regulations Governing Committee Projects.

(portions of table not shown remain unchanged)

SUBSTANTIATION:
This code change proposal is derived from the 2012 IAPMO Green Plumbing and Mechanical Code Supplement.
Over 50,000 DWHR heat exchangers have been installed in Canada and Europe, and there are 3 manufacturers in
North America. In anticipation of the technology gaining wider use, it makes sense to include safety, quality, and
inspection provisions in the UPC.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
The proposed change is better suited for an above minimum code such as a voluntary green code or nationally
adopted conservation program such as EPA Water Sense. The purpose of the UPC is to be a minimum code for the
protection of the public health, safety, and welfare. Furthermore, IAPMO PS 92 is a non-consensus standard that
competes with the proposed ANSI-consensus standards referenced in Section 613.1.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: David Velan, Ecodrain, Inc.

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

613.0 Drain Water Heat Recovery Heat Exchangers. 
613.1 General. Drain water heat recovery (DWHR) heat exchangers shall comply with IAPMO PS 92 or CSA B55.2. DWHR
heat exchangers shall be constructed of two or more parallel fresh water coils to achieve an equivalency of 3⁄4 of an inch (20 mm)
nominal or larger, or DWHR heat exchangers shall have a labeled pressure loss of less than 3 psi (21 kPa) in accordance with
CSA B55.1. The heat exchangers shall be accessible until these compliance requirements are verified.

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED
SECTIONS

CSA B55.1-2012 Test Method for Measuring Efficiency and Pressure Loss of Drain Water Heat
Recovery Units

Miscellaneous 613.1

CSA B55.2-2012 Drain Water Heat Recovery Units Miscellaneous 613.1
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TABLE 1401.1
REFERENCED STANDARDS

(portions of table not shown remain unchanged)

SUBSTANTIATION:
Although CSA B55.2 is an ANSI-consensus standard, it describes only a subset of DWHR devices currently on the
market. Specifically, those that are vertical falling film heat exchangers with a copper coil wrapped around a copper
drain pipe, and which must be installed on a vertical drain line. Other heat exchangers such as the Ecodrain A1000,
which my company manufactures, are designed to be installed on horizontal (minimum slope) or sloped drain lines.
The Ecodrain A1000 recently obtained three certificates of listing from IAPMO-RT, making it suitable for the UPC.
The IAPMO PS 92 was developed as a broader health and safety standard to cover all drain water heat exchang-
ers, independent of the direction they are installed. Pressure loss is a performance criteria and not all installers of
DWHR heat exchangers have a need for a 3 psi or lower pressure loss. Considering that the purpose of the UPC is
to be a minimum code for the protection of public health, safety and welfare, the pressure loss restriction is not
appropriate. 

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED
SECTIONS

CSA B55.1-2012 Test Method for Measuring Efficiency and Pressure Loss of Drain Water Heat
Recovery Units

Miscellaneous 613.1



160

Item # 221 Comment Seq # 084
UPC 2015 – (613.0, 613.1, Table 1401.1):

SUBMITTER: Gary Klein
Affiliated International Management, LLC

RECOMMENDATION:
Add new text as follows:

613.0 Heat Trace. 
613.1 General. Heat trace controls shall automatically adjust the energy input to the piping to maintain the desired system tem-
perature. The controls shall have the ability to adjust the energy input to match the times where heated water is used in the occu-
pancy. Heat trace shall be approved for hot water temperature maintenance systems in accordance with UL 515 or CSA C22.2
No. 130.

TABLE 1401.1
REFERENCED STANDARDS

Note: CSA C22.2 No. 130 and UL 515 meet the requirements for mandatory reference standards in accor-
dance with Section 3-3.7.1 of IAPMO’s Regulations Governing Committee Projects.

(portions of table not shown remain unchanged)

SUBSTANTIATION:
Self-regulating electric heat trace systems are becoming more widely used. In anticipation of this, it makes sense to
include safety and inspection provisions in the UPC.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
The proposed electrical requirements are better suited for the electrical code, and not the UPC.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT 1:
SUBMITTER: Gary Klein, Affiliated International Management, LLC

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

613.0 Heat Trace. 
613.1 General. Heat trace controls shall automatically adjust the energy input to the piping to maintain the desired system tem-
perature. The controls shall have the ability to adjust the energy input to match the times where heated water is used in the occu-
pancy. Heat trace shall be approved for hot water temperature maintenance systems use on water supply systems in accordance
with UL 515 or CSA C22.2 No. 130. Heat trace controls shall be accessible. The controls shall automatically adjust the energy
input to the piping to maintain the desired system temperature. The controls shall have the ability to adjust the energy input to
match the times when heated water is used in the occupancy.

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED
SECTIONS

CSA C22.2 No. 130-
2003 (R2008)

Requirements for Electrical Resistance Heating Cables and Heating
Device Sets

Miscellaneous 613.1

UL 515-2001 Electrical Resistance Heat Tracing for Commercial and Industrial Applica-
tions (with revisions through November 30, 2011)

Miscellaneous 613.1
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SUBSTANTIATION:
This comment addresses a key concern of the committee, and it reorganizes the text so that health and safety issues
come before any other considerations. The key concern was that the UPC does not include the term hot water tem-
perature maintenance system. The more proper reference in the UPC is to a water supply system. Heat trace sys-
tems are attached to plumbing systems and it seems wise for the UPC to ensure that such systems are suitable for
use with water supply systems and are installed safely. Assuming that heat trace will be inspected for health and
safety by a UPC inspector, it also makes sense that the control requirements be inspected at the same time. 

PUBLIC COMMENT 2:
SUBMITTER: Gary Klein, Affiliated International Management, LLC

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

613.0 Heat Trace. 
613.1 General. Heat trace controls shall automatically adjust the energy input to the piping to maintain the desired system tem-
perature. The controls shall have the ability to adjust the energy input to match the times where heated water is used in the occu-
pancy. Heat trace shall be approved for hot water temperature maintenance systems use on water supply systems in accordance
with UL 515 or CSA C22.2 No. 130.

SUBSTANTIATION:
This comment addresses the committee's concern that the electrical requirements belong in the electrical code. The
only sentence that remains is the one referring to the standards that discuss the safe installation of heat trace when
attached to water supply systems. The comment also addresses a question raised during the discussion as to what
was meant by a temperature maintenance system. The more correct wording for the UPC is to make sure that the
heat trace being installed is suitable for use on water supply systems. As pointed out by several members of the com-
mittee, heat trace systems are being installed as part of water supply systems in a variety of occupancies. It makes
sense that their applicability and safe installation be recognized by the UPC.
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Item # 222 Comment Seq # 085
UPC 2015 – (613.0 – 613.4, Appendix L):

SUBMITTER: Greg Towsley
Grundfos

RECOMMENDATION:
Revise text as follows:

613.0 Heated Water System Controls. 
613.1 General. Access shall be provided to automatic controls, temperature sensors, and pumps. Ready access shall be pro-
vided to manual controls. Gravity and thermo-syphon heated water circulation systems shall be prohibited. Continuous opera-
tion of pumps in heated water circulation systems shall be prohibited. Circulating hot water system pumps or heat trace shall
be controlled in accordance with Section 613.1 through Section 613.4.
613.2 Demand Activation. Demand activation controls shall start the pump based on the identification of a demand for
heated water within the occupancy. Controls shall automatically turn off the pump where the water in the circulation loop is at
the desired temperature and where there is no demand for hot water. 
613.3 Time Clock Controls. Time clock controls for pumps shall not let the pump operate more than 15 minutes every hour.
Temperature sensors shall stop circulation where the temperature set point is reached and shall be located on the circulation loop
at or near the last fixture. The pump, pump controls, and temperature sensors shall be accessible. Pump operation shall be lim-
ited to the building’s hours of operation. 
613.4 Heat Trace. Heat trace controls shall automatically adjust the energy input to the piping to maintain the desired system
temperature. The controls shall have the ability to adjust the energy input to match the times where heated water is used in the
occupancy.

L 602.3.1 Pump Operation. Circulating hot water systems shall be arranged so that the circulating pump(s) are capable of
being turned off (automatically or manually) where the hot water system is not in operation. [ASHRAE 90.2:7.2]
L 602.3.2 Demand Controlled. The circulation pump shall not operate continuously, be controlled by a timer or have the
pump operation initiated by water temperature. The circulation pump shall operate where a signal is received shortly before hot
water is desired at the fixture.

(renumber remaining sections)

L 602.3.6 Gravity or Thermosyphon Systems. Gravity or thermosyphon systems are prohibited.

L 602.7.3 Recirculation Loop. Run out lines from a hot water recirculation loop shall not exceed a volume of 16 oz (473
mL). Residential hot water recirculation systems are limited to those that utilize on-demand activation of the circulating pump.

L 603.4.5.2 Temperature Maintenance Controls. Systems designed to maintain usage temperatures in hot-water pipes,
such as recirculating hot-water systems or heat trace, shall be equipped with automatic time switches or other controls that are
capable of being set to switch off the usage temperature maintenance system during extended periods where hot water is not
required. [ASHRAE 90.1:7.4.4.2]

L 603.4.5.4 Circulating Pump Controls. Where used to maintain storage tank water temperature, recirculating pumps shall
be equipped with controls limiting operation to a period from the start of the heating cycle to a maximum of 5 minutes after the
end of the heating cycle. [ASHRAE 90.1:7.4.4.4]

(renumber remaining sections)

SUBSTANTIATION:
In Chapter 6 of the Uniform Plumbing Code, there is currently no text for heated water circulation systems. The cur-
rent code text available in Appendix L – Sustainable Practices, Sections L 601.0, L 602.0, and L 603.0 allows for the
use of continuously operating circulation pumps in a hot water system. With no limitation of prohibiting pumps that
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operate continuously, this control methodology is not energy efficient, even when there is no need for hot water or
there is ample hot water available in the system.

Energy can be saved with circulating hot water systems by operating the pump only when there is a demand for
hot water. In addition, the pump does not need to operate when the hot water system is capable of providing the hot
water at the desired temperature.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
The proposed change is better suited for an above minimum code such as a voluntary green code or nationally
adopted conservation program such as EPA Water Sense. The purpose of the UPC is to be a minimum code for the
protection of the public health, safety, and welfare. In addition, the proposed change is unenforceable as this is a
design requirement for energy efficiency.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Gary Klein, Affiliated International Management, LLC

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

613.0 Heated Water System Controls.
613.1 General. Access shall be provided to automatic controls, temperature sensors, and pumps. Ready access shall be pro-
vided to manual controls. Gravity and thermo-syphon heated water circulation systems shall be prohibited. Continuous opera-
tion of pumps in heated water circulation systems shall be prohibited. Circulating hot water system pumps or heat trace shall
be controlled in accordance with Section 613.1 613.6 through Section 613.4 613.8.
613.2 Pumps Between Boilers and Storage Tanks. Where used to maintain storage tank water temperature, recirculat-
ing pumps shall be equipped with controls limiting operation to a period from the start of the heating cycle to not more than 5
minutes after the end of the heating cycle.
613.3 System Balancing. Systems with multiple recirculation zones shall be balanced to uniformly distribute hot water, or
they shall be operated with a pump for each zone. The circulation pump controls shall comply with the provisions of Section
613.6 or Section 613.7.
613.4 Flow Balancing Valves. Flow balancing valves shall be a factory preset automatic flow control valve, a flow-regu-
lating valve, or a balancing valve with memory stop.
613.5 Air Elimination. Provision shall be made for the elimination of air from the return system.
613.2 613.6 Demand Activation. Demand activation controls shall start the pump based on the identification of a demand
for heated water within the occupancy. Controls shall automatically turn off the pump where the water in the circulation loop
is at the desired temperature and where there is no demand for hot water.
613.3 613.7 Time Clock Controls. Time clock controls for pumps shall not let the pump operate more than 15 minutes
every hour. Temperature sensors or other controls shall automatically turn off the pump when the water in the circulation loop
is at the desired temperature. shall stop circulation where the temperature set point is reached and shall be located on the circu-
lation loop at or near the last fixture. The pump, pump controls, and temperature sensors shall be accessible. Controls shall have
the ability to limit pPump operation shall be limited to the building's hours of operation.
613.4 613.8 Heat Trace. Heat trace controls shall automatically adjust the energy input to the piping to maintain the desired
system temperature. The controls shall have the ability to adjust the energy input to match the times where heated water is used
in the occupancy. 

SUBSTANTIATION:
Four committee members voted in favor of and commented on the need for having provisions in the UPC that
address the safe installation of circulation systems and heat trace (see ROP #171). This comment combines the gen-
erally clearer language found in this proposal with a few provisions taken from Item #171. If the Committee decides
to adopt these proposed changes, it will be necessary to determine what, if any, changes need to be made to sim-
ilar language that currently appears in Appendix L.
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Item # 223 Comment Seq # 086
UPC 2015 – (613.0 – 613.3):

SUBMITTER: Karen Hobbs and Edward R. Osann
Natural Resources Defense Council

RECOMMENDATION:
Add new text as follows:

613.0 Meters.
613.1 Required. A water meter shall be required for buildings connected to a public water system, including municipally sup-
plied reclaimed (recycled) water. In other than single-family houses, multi-family structures of three stories or fewer above
grade, and modular houses, a separate meter or submeter shall be installed in the following locations:
(1) The water supply for an irrigated landscape with an accumulative area exceeding 2500 square feet (232.3 m2).
(2) The water supply to each building on a property with multiple buildings where the water consumption exceeds 500 gallons

per day (gal/d) (0.022 L/s).
(3) A makeup water supply to a swimming pool.
613.2 Consumption Data. A means of communicating water consumption data from submeters to the water consumer shall
be provided.
613.3 Access. Meters and submeters shall be accessible.

SUBSTANTIATION:
Outdoor water use should be separately metered in large irrigated landscapes, i.e., those greater than 2,500 square
feet. According to USEPA’s WaterSense Program, as much as 50 percent of commercial and residential irrigation
water use goes to waste due to evaporation, wind, improper system design, or overwatering. Without accurate meas-
urement of outdoor water use, potential waste cannot be identified, quantified, and minimized. Avoidance of water
waste is a basic obligation of all property owners.

Similarly, the measurement of makeup water to swimming pools is necessary to identify leaks before hazardous
conditions can develop and to monitor the performance of essential equipment, such as filters.

Measuring water use within each building on a campus or other large property is essential for effective water man-
agement, as well as to assure health and safety for tenants and/or residents. Metering individual buildings supports
the early detection and repair of leaks and damaged fixtures which can contribute to hazardous and unsafe condi-
tions such as mold growth, bathroom slip and fall, and ice accumulation. Individual building metering alerts building
managers to excessive use in individual buildings (occupied or unoccupied) that may be attributable to significant
leakage that may otherwise go undetected or unreported.

This proposal is based on language in the IAPMO Green Plumbing and Mechanical Code Supplement, 2012 edi-
tion. Similar language appears in UPC 2012, Appendix L.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
The proposed change is better suited for an above minimum code such as a voluntary green code or nationally
adopted conservation program such as EPA Water Sense. The purpose of the UPC is to be a minimum code for the
protection of the public health, safety, and welfare.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Karen Hobbs, Natural Resources Defense Council

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.
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613.0 Meters Submeters.
613.1 Required. A water meter shall be required for buildings connected to a public water system, including municipally sup-
plied reclaimed (recycled) water. In other than single-family houses, multi-family structures of three stories or fewer less above
grade, and modular houses, a separate meter or submeter shall be installed in on the potable water piping serving the following
locations:
(1) The water supply for to an in-ground irrigation system for an irrigated outdoor landscape with an accumulative irrigated

area exceeding 2500 5000 square feet (232.3 464.5 m2).
(2) The water supply to each building on a property with multiple buildings where the water consumption exceeds 500 gallons

per day (gal/d) (0.022 L/s).
(3) A makeup water supply to an outdoor swimming pool.
Exceptions: 
(1) A property where a utility-owned meter is not present on the water service connection.
(2) Where a utility service meter is installed on the water supply lines in accordance with Section 613.1(1) through Section

613.1(3), a separate submeter shall not be required.
613.3 613.2 Access. Meters and sSubmeters shall be accessible.
613.2 Consumption Data. A means of communicating water consumption data from submeters to the water consumer shall
be provided.

SUBSTANTIATION:
We revised this proposal to clarify that meters or submeters are only required in locations where a service meter is
provided, and to respond to a comment made from a member of the Technical Committee. We made other changes
to clarify the intent of the proposal and deleted a section on consumption data. In addition, we would like to respond
to the reason given for rejection by the Technical Committee, which stated, “The proposed change is better suited
for an above minimum code such as a voluntary green code or nationally adopted conservation program such as
EPA Water Sense. The purpose of the UPC is to be a minimum code for the protection of the public health, safety,
and welfare.” There is nothing more basic to the protection of public health, safety, and welfare than measuring and
monitoring water use to protect consumers. Metering individual buildings will provide early detection of leaks and
damaged fixtures; which can contribute to hazardous and unsafe conditions such as mold growth, bathroom slip and
falls, and ice accumulation. Individual building metering alerts building managers when there is an excessive use of
water in individual buildings (occupied or unoccupied) which may be attributable to significant leakage that may oth-
erwise go undetected or unreported. In addition, without accurate measurement of outdoor water use, potential
waste cannot be identified, quantified, and minimized. Avoidance of water waste is a basic obligation for all property
owners and  helps maintain a consistent supply.
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Item # 224 Comment Seq # 087
UPC 2015 – (701.1, 701.1.1):

SUBMITTER: Cyril Unger, CPD, Chairman
American Society of Plumbing Engineers Legislative Committee

RECOMMENDATION:
Revise text as follows:

701.1 Drainage Piping. Materials for drainage piping shall be in accordance with one of the referenced standards in Table
701.1. except that:
(1) No galvanized wrought-iron or galvanized steel pipe shall be used underground and shall be kept not less than 6 inches (152

mm) aboveground.
(2) ABS and PVC DWV piping installations shall be installed in accordance with applicable standards referenced in Table

1401.1 and Chapter 15 “Firestop Protection.” Except for individual single-family dwelling units, materials exposed within
ducts or plenums shall have a flame-spread index of a maximum of 25 and a smoke-developed index of a maximum 50,
where tested in accordance with ASTM E84 and UL 723.

(3) No vitrified clay pipe or fittings shall be used aboveground or where pressurized by a pump or ejector. They shall be kept
not less than 12 inches (305 mm) belowground.

(4) Copper tube for drainage and vent piping shall have a weight of not less than that of copper drainage tube type DWV.
(5) Stainless steel 304 pipe and fittings shall not be installed underground and shall be kept not less than 6 inches (152 mm)

aboveground.
(6) 701.1.1 Cast-Iron Soil Pipe Identification. Cast-iron soil pipe and fittings shall be listed and tested in accordance with
standards referenced in Table 1401.1. Such pipe and fittings shall be marked with country of origin and identification of the orig-
inal manufacturer in addition to markings required by referenced standards.

SUBSTANTIATION:
With the addition of Table 701.1, the exceptions to this section becomes unnecessary other than the marking require-
ments for cast iron. All the other requirements are found in Table 701.1 or Chapter 15. Galvanized steel pipe is listed
as only being approved for aboveground applications. Galvanized wrought iron hasn’t been manufactured in the
United States since the 1950’s.

Chapter 15 applies to all pipe penetrations, not just ABS and PVC penetrations. Furthermore, the chapter spec-
ifies when protection is required. There is no need to repeat partial requirements in Chapter 7.

Table 701.1 limits the use of vitrified clay pipe to building sewers, which are outside and underground. The ref-
erenced copper standard list Type DWV as the minimum wall thickness. Type 304 stainless steel is limited in the table
to aboveground use.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
The proposed code language to be deleted contains requirements that are needed for the application and enforce-
ment of the code.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Cyril Unger, CPD, Chairman, American Society of Plumbing Engineers Legislative Committee 

RECOMMENDATION: 
Request to accept the code change proposal as submitted by this public comment.

SUBSTANTIATION:
The Committee was incorrect in stating that there is important information being deleted by the proposed code
change. Every item listed for deletion is identified in the substantiation as to why it should be deleted. All the nec-
essary requirements are properly addressed elsewhere in the code.  
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Item # 225 Comment Seq # 088
UPC 2015 – (701.1):

SUBMITTER: William H. LeVan
Cast Iron Soil Pipe Institute

RECOMMENDATION:
Revise text as follows:

701.1 Drainage Piping. Materials for drainage piping shall be in accordance with one of the referenced standards in Table
701.1 except that:
(1) – (5) (remaining text unchanged)
(6) Cast-iron soil pipe and fittings shall be listed and tested in accordance with standards referenced in Table 1401.1. Third party

certifiers or inspectors conducting regular inspections at the manufacturer’s production facility shall include, but not be lim-
ited to, inspection procedures found in the mandatory Annex A1 of the ASTM A74, ASTM A888, and CISPI 301 standards
referenced in Table 1401.1. Such pipe and fittings shall be marked with country of origin and identification of the original
manufacturer in addition to markings required by referenced standards.

SUBSTANTIATION:
The ability of owners, installers, inspectors, and design professionals to identify the makers of the products installed
is crucial to determining if a product meets the requirements of the product standards. Without the identification of
the manufacturer, other manufacturers of like products can be blamed. ASTM A74, ASTM A888, and CISPI 301
standards were revised adding instructions for inspectors and certifiers of the products covered by these standards
to enable the inspector/certifier to understand the requirements.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
The proposed change would place restrictions and additional certification requirements on third-party certifiers. The
proposed change also duplicates requirements already found in Section 301.1. Also, there is concern as to which
referenced standards contain “Annex A.” See committee action on Items # 046 and # 245.

NOTE: Item # 225 failed to achieve the necessary 2⁄3 affirmative vote of returned ballots. In accordance with Section
4-3.5.2 of the Regulations Governing Committee Projects, a public comment is requested for this proposal. The
technical committee will reconsider this proposal as a public comment.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT 1:
SUBMITTER: Robert W. Miller, P.E., Self

RECOMMENDATION: 
Request to reject the code change proposal by this public comment.

SUBSTANTIATION: 
(Attachments for Item # 225 are included in the substantiation CD presented to the TC)

I urge the committee to reject the proposal. Section 301.1 of the UPC requires that devices used in a plumbing sys-
tem be listed or labeled (third party certified) by a listing agency [accredited conformity assessment body (CAB)]. The
basis for certification is conformity to applicable performance standards which provide the minimum requirements
for the protection of the public health, safety, and welfare (Section 101.3). The manufacturer is responsible for prod-
uct quality and an independent third party certification body can verify that the manufacturer is conducting the appro-
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priate production tests. The UPC is an American National Standard and follows ANSI’s standard development pro-
cedures. The UPC is used by Certification Bodies (CB) to issue listings. The accredited CAB is responsible for the
development and implementation of certification requirements with involved stakeholders. Accreditation of CBs is in
accordance with ISO/IEC 17065 which requires the standards used for conformity assessment to be developed
under ISO 17007 (Guide 7) procedures. The referenced standards were not developed under the ANSI or 17007 stan-
dards development process. Moreover, quality is not within the scope of ANSI/UPC (Section 101.2). This is not a code
issue, it is a quality issue which should be directed to the certification body for consideration. The listing agency has
the responsibility to perform ongoing product testing and periodic inspection of current production to requirements
it establishes for surveillance of the product under the certification scheme. This issue should be directed to the cer-
tification body and not the UPC committee since it is outside the scope of the UPC. 

PUBLIC COMMENT 2:
SUBMITTER: David McHenry, County of Madera

RECOMMENDATION: 
Request to reject the code change proposal by this public comment.

SUBSTANTIATION:
To include Annex A1 of the cast iron pipe standards (ASTM A74, A888, and CISPI 301) into the body of the code
makes them mandatory. Annex A1 instructs independent, third party certification organizations how to conduct inspec-
tions. Standards should not dictate or impose inspection policies on accredited certification organizations, and codes
should not dictate or impose continuous compliance procedures of accredited certification organizations. These
annexes specify how business is to be conducted; therefore, such annexes conflict with ISO 17065 and with the ANSI
Essential Requirements which, in Section 3.2, specify that standards shall not contain commercial conditions. Finally,
codes should address the compliance to product standards, and not the inspection process by third parties. 

PUBLIC COMMENT 3 (Assembly Action):
SUBMITTER: Sarah Aguilar, Southland Industries

RECOMMENDATION: 
Request to accept the code change proposal as submitted by this public comment.

SUBSTANTIATION:
The proposed change provides information covering the minimum requirements which are necessary for inspection
of these products and to ensure they comply with the standards. This is necessary information for inspectors, con-
tractors, and owners and does not place any restrictions on the third party inspector or certifying agency.
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Item # 228 Comment Seq # 089
UPC 2015 – (Table 701.1)

SUBMITTER: Michael Cudahy
Plastic Pipe and Fittings Association (PPFA)

RECOMMENDATION:
Revise text as follows:

TABLE 701.1
MATERIALS FOR DRAIN, WASTE, VENT PIPE AND FITTINGS

(portions of table not shown remain unchanged)

SUBSTANTIATION:
At the time of the drafting of this proposal, it is a possibility that all mandatory standards in Table 1401.1 may also
require a mention in the body of the code. This proposal simply references ASTM F667, Large Diameter Corrugated
Polyethylene Pipe and Fittings, and ASTM F2306, Specification for 12 to 60 in. [300 to 1500 mm] Annular Corrugated
Profile Wall Polyethylene (PE) Pipe and Fittings for Gravity Flow Storm Sewer and Subsurface Drainage Applica-
tions, in the code body.

COMMITTEE ACTION: Accept as Submitted

NOTE: Item # 228 failed to achieve the necessary 2⁄3 affirmative vote of returned ballots. In accordance with Section
4-3.5.2 of the Regulations Governing Committee Projects, a public comment is requested for this proposal. The
technical committee will reconsider this proposal as a public comment.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT 1:
SUBMITTER: Julius Ballanco, P.E., CPD, FASPE, JB Engineering and Code Consulting, P.C.

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

TABLE 701.1
MATERIALS FOR DRAIN, WASTE, VENT PIPE AND FITTINGS

(portions of table not shown remain unchanged)

MATERIAL
UNDERGROUND

DRAIN, WASTE, VENT
PIPE AND FITTINGS

ABOVEGROUND
DRAIN, WASTE, VENT
PIPE AND FITTINGS

BUILDING SEWER PIPE
AND FITTINGS

REFERENCED STAN-
DARD(S) PIPE

REFERENCED STAN-
DARD(S) FITTINGS

Polyethylene

– – X

ASTM F714, ASTM
F667, ASTM F2306,

ASTM D2683,
ASTM D3261,
ASTM F1055, ASTM
F2206

MATERIAL
UNDERGROUND

DRAIN, WASTE, VENT
PIPE AND FITTINGS

ABOVEGROUND
DRAIN, WASTE, VENT
PIPE AND FITTINGS

BUILDING SEWER
PIPE AND FITTINGS

REFERENCED 
STANDARD(S) PIPE

REFERENCED 
STANDARD(S) 

FITTINGS

Polyethylene – – X
ASTM F714,
ASTM F667,
ASTM F2306

ASTM D2683,
ASTM D3261,
ASTM F1055,
ASTM F2206
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SUBSTANTIATION:
1. The ASTM standards that are currently listed in Table 701.1 for polyethylene fittings are not approved for DWV

applications. ASTM D2683, ASTM D3261 & ASTM F1055 apply to socket-type, butt fusion, and electrofusion fit-
tings (that include short radius fittings) that are intended for water supply applications as currently referenced in
Table 604.1 of the UPC. ASTM F2206 applies to fabricated fittings that are required to comply with ASTM D3261
(refer to previous comment on ASTM D3261).  

2. For polyethylene DWV piping, the other two major plumbing codes (International Plumbing Code and National
Standard Plumbing Code) only reference ASTM F714 for sewer piping and have no referenced standards listed
for approved fittings.  

PUBLIC COMMENT 2 (Assembly Action):
SUBMITTER: Sarah Aguilar, Southland Industries

RECOMMENDATION: 
Request to reject the code change proposal by this public comment.

SUBSTANTIATION:
ASTM F2306, Paragraph 1.2, limits the use of these pipes to storm water and subsurface drainage. Adding to a
table for building drains is not consistent with the intent of the standard. ASTM F667 contains numerous uses of per-
missive words making enforcement difficult, and like ASTM F2306 is unsuitable for a building drain.
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Item # 229 Comment Seq # 090
UPC 2015 – (Table 701.1, 705.1, 705.7):

SUBMITTER: David Gingras
INEOS ABS (USA) Corporation

RECOMMENDATION:
Revise text as follows:

TABLE 701.1
MATERIALS FOR DRAIN, WASTE, VENT PIPE AND FITTINGS

(portions of table not shown remain unchanged)

705.1 ABS and ABS Co-Extruded Plastic Pipe and Joints. Joining methods for ABS plastic pipe and fittings shall be
installed in accordance with the manufacturer’s installation instructions and shall comply with Section 705.1.1 through Section
705.1.3.

705.7 PVC and PVC Co-Extruded Plastic Pipe and Joining Methods. Joining methods for PVC plastic pipe and fit-
tings shall be installed in accordance with the manufacturer’s installation instructions and shall comply with Section 705.7.1
through Section 705.7.3.

SUBSTANTIATION:
1. In regards to ASTM F1488, this standard covers co-extruded composite pipe produced by a co-extrusion die sys-

tem in which the concentric layers are formed before exiting the die. PVC and ABS when processed alone are
processed at different temperatures. The recommended processing temperatures for these resins are: PVC at
370°F melt temperature and ABS at 460°F melt temperature. In the case of co-extruded pipe the system is
processed near the PVC temperature. The heat stability of PVC is very poor. When the temperature reaches
158°F, PVC begins to decompose, generating hydrochloric acid (HCI). This is an autocatalytic process, which
tends to go faster after the first HCI molecule is generated. This occurs even lower than the melting tempera-
ture of 320°F. Therefore, the addition of a heat stabilizer is necessary. If the composite processing temperature
tends toward the ABS processing temperature this could result in corrosion of processing equipment. If the com-
posite processing temperature tends toward the PVC processing temperature, the ABS would process very
poorly. This would result in the pipe having high stress which would cause a reduction in heat performance,
impact, and chemical resistance.

2. In regards to Section 6.5.2 of ASTM F1488, rework material generated from composite pipe shall not be used
in the outer layer. In Section 6.5.3, reworked material generated from composite pipe with a thermally foamed
layer shall not be used in the inner or outer layer. Regrinds from the scrap from this system will be a mixture of
PVC and ABS. Reworking this mixture into the inner, outer, or middle layer will introduce significant variability
into the system composition and will be detrimental to system performance. This will also further complicate the
concern regarding processing temperature.

3. In regards to Section X3.13 of ASTM F1488, the coefficient of expansion for ABS/PVC pipe is 3.3 x 10 - 5
in./in./°F. There will be significant variation in the coefficient of linear thermal expansion (CLTE), between the lay-
ers of the co-extruded pipe. The foamed PVC CLTE will be different from the CLTE of the ABS layers. More
specifically the composite CLTE stated in the standard is very close to the CLTE for PVC pipe but the CLTE for
ABS is near 4.7 x 10 - 5 in./in./°F, this corresponds to a 42% difference. This difference can lead to increased

MATERIAL
UNDERGROUND

DRAIN, WASTE, VENT
PIPE AND FITTINGS

ABOVEGROUND
DRAIN, WASTE, VENT
PIPE AND FITTINGS

BUILDING SEWER PIPE
AND FITTINGS

REFERENCED STAN-
DARD(S) PIPE

REFERENCED STAN-
DARD(S) FITTINGS

Co-Extruded ABS
(Schedule 40) X X X ASTM F1488 ASTM D2661,

ASTM D2680*

Co-Extruded PVC
(Schedule 40) X X X

ASTM F891, ASTM
F1488

ASTM D2665,
ASTM F794*, ASTM
F1866
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stress in the pipe especially at the interfaces of the PVC and ABS. This additional stress can lead to reduced
chemical resistance since a chemical attack adds stress in and of itself, bowing or warping of the pipe, reduced
impact performance, and separation of the ABS/PVC (bond failure) in the pipe flattening testing. The differences
in pipe growth or shrinkage due to CLTE may not be consistent within an ABS/XXX/ABS system. Irregularities
in thickness of the three layers will lead to possible erratic growth. This could be a significant issue for piping sys-
tems that routinely handle near boiling water from the stove after cooking.

4. Both flexible PVC and PVC foams could contain phthalate based plasticizers. Although the PVC itself is com-
patible with many styrenic polymers, it has long been know that phthalate plasticizers can attack styrenic and
other polymers at low to moderate strain levels, ranging from as low as 0.25% and up depending on the partic-
ular phthalate and polymer used. When the PVC foams are compressed, as in normal use as a weather-strip,
the plasticizer can actually be observed to be squeezed out of the foamed material. This plasticizer then coats
the surface of the polymeric material which then will lead to surface cracking or surface embrittlement depend-
ing on the strain level the part is under. In general, unless the source of the PVC is known to be plasticizer free,
any PVC material being used in an ABS - PVC/CPVC/ABS - ABS piping system application should be tested
under various strains and temperatures to ensure that chemical attack or surface embrittlement does not occur.

5. As a minimum, the pipe producer should be required to maintain the core color as a bright white. The core being
a bright white, with the inner and outer layer of the pipe being black, would signal to the installer that they are
using a A-P-A schedule 40 pipe [(ABS- CPVC/PVC/ABS - ABS) vs. a proven A-A-A pipe system (ABS-ABS-
ABS)]. In this manner, if the A-P-A schedule 40 system fails, then the proven A-A-A product maintains its indus-
try integrity.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
The proposed change does not achieve the intent presented by the proponent.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: David E. Gingras, INEOS ABS (USA) Corporation

RECOMMENDATION: 
Request to replace the code change proposal by this public comment.

TABLE 701.1
MATERIALS FOR DRAIN, WASTE, VENT PIPE AND FITTINGS

(portions of table not shown remain unchanged)

MATERIAL
UNDERGROUND

DRAIN, WASTE, VENT
PIPE AND FITTINGS

ABOVEGROUND
DRAIN, WASTE, VENT
PIPE AND FITTINGS

BUILDING SEWER PIPE
AND FITTINGS

REFERENCED 
STANDARD(S) PIPE

REFERENCED 
STANDARD(S) FIT-

TINGS
ABS (Schedule 40)

X X X

ASTM D1527,
ASTM D2661,
ASTM D2680*,
ASTM F628

ASTM D2661,
ASTM D2680*

Co-Extruded ABS
(Schedule 40) X X X

ASTM F628, ASTM
F1488

ASTM D2661,
ASTM D2680*

Co-Extruded PVC
(Schedule 40) X X X

ASTM F891, ASTM
F1488

ASTM D2665,
ASTM F794*, ASTM
F1866

Co-Extruded
Composite (Schedule
40) X X X

ASTM F1488 ASTM D2661,
ASTM D2665,
ASTM F794* 
ASTM F1866
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SUBSTANTIATION:
1. The scope of ASTM F1488 indicates that the standard only applies to “co-extruded composite pipe,” and not “co-

extruded ABS” or “co-extruded PVC” pipe, as indicated as follows: “This specification covers co-extruded com-
posite pipe, produced by a co-extrusion die system, in which the concentric layers are formed and combined
before exiting the die.” Furthermore, the standard defines “co-extruded composite pipe” as: “Pipe consisting of
two or more concentric layers of the same or different material bonded together in processing by any combina-
tion of temperature, pressure, graftin, crosslinking or adhesion with a specific purpose to serve as pipe.” There-
fore, a new row should be added to Table 701.1 to reflect the appropriate standards for “Co-Extruded Composite
(Schedule 40)” pipe and fittings. 

2. ASTM F628 is incorrectly referenced in Table 701.1 for “ABS (Schedule 40)” pipe in accordance with the scope
of the standard which states: “This specification covers co-extruded acrylonitrile-butadiene-styrene (ABS) plas-
tic drain, waste, and vent pipe made to Schedule 40 iron pipe sizes (IPS) and produces by the co-extrusion
process with concentric inner and outer solid ABS layers and the core consisting of closed-cell cellular ABS.”
Therefore, Table 701.1 should be revised to show ASTM F628 being referenced for “Co-Extruded ABS (Sched-
ule 40)” pipe only.
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Item # 230 Comment Seq # 091
UPC 2015 – (Table 701.1, Table 1401.1)

SUBMITTER: Michael Cudahy
Plastic Pipe and Fittings Association (PPFA)

RECOMMENDATION:
Revise text as follows:

TABLE 701.1
MATERIALS FOR DRAIN, WASTE, VENT PIPE AND FITTINGS

(portions of table not shown remain unchanged)

TABLE 1401.1
REFERENCED STANDARDS

Note: ASTM F1760 meets the requirements for a mandatory reference standard in accordance with Section
3-3.7.1 of IAPMO’s Regulations Governing Committee Projects.

(portions of table not shown remain unchanged)

SUBSTANTIATION:
ASTM F1760 has been published in response to the special circumstance of regulatory requirements regarding fed-
eral procurement guidelines for plastic pipe having recycled content. This specification covers coextruded poly (vinyl
chloride) (PVC) plastic pipe with a center layer and concentric inner and outer solid layers. The pipe is produced using
a multi-layer coextrusion die. The inner and outer layers are made of virgin PVC compound and the center layer has
reprocessed-recycled PVC content. The pipe is for nonpressure use in three series: Sewer-Drain series; IPS Sched-
ule 40 series; and IPS Pipe Stiffness (PS) series. Quality control test requirements, nondestructive testing, impact
resistance, bond integrity, flattening integrity, pipe stiffness, joint integrity, solvent-cement joints, joint integrity, and
elastomeric-gasket joints shall conform with the specified requirements.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
There has been a costly history associated with recycled plastics being used in the manufacturing of piping as they
are difficult to separate and prevent from contamination.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Michael Cudahy, Plastic Pipe and Fittings Association (PPFA)

MATERIAL
UNDERGROUND

DRAIN, WASTE, VENT
PIPE AND FITTINGS

ABOVEGROUND
DRAIN, WASTE, VENT
PIPE AND FITTINGS

BUILDING SEWER PIPE
AND FITTINGS

REFERENCED STAN-
DARD(S) PIPE

REFERENCED STAN-
DARD(S) FITTINGS

Co-Extruded PVC
(Schedule 40) X X X

ASTM F891, ASTM
F1488, ASTM F1760

ASTM D2665,
ASTM F794*, ASTM
F1866

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED
SECTIONS

ASTM F1760-2001 (R2011)* Coextruded Poly(Vinyl Chloride) (PVC) Non-Pressure Plastic Pipe
having Reprocessed-Recycled Content

Piping, Plastic Table 701.1
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RECOMMENDATION: 
Request to accept the code change proposal as submitted by this public comment.

SUBSTANTIATION:
ASTM F1760 has been published in response to the special circumstance of regulatory requirements regarding fed-
eral procurement guidelines for plastic pipe having recycled content. This specification covers coextruded poly(vinyl
chloride) (PVC) plastic pipe with a center layer and concentric inner and outer solid layers. The pipe is produced using
a multi-layer coextrusion die. The inner and outer layers are made of virgin PVC compound and the center layer has
reprocessed-recycled PVC content. The pipe is for nonpressure use in three series: sewer-drain series; IPS sched-
ule 40 series; and IPS pipe stiffness (PS) series. Quality control testing requirements such as: nondestructive test-
ing; impact resistance; bond integrity; flattening integrity; pipe stiffness; and joint integrity of solvent-cement joints
and elastomeric-gasket joints. There are multiple manufacturers of the product, NSF has two listings for the prod-
uct, and ASTM F1760 is an appropriate standard to add to the code. There is no technical justification for not per-
mitting a viable product with a consensus standard. 
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Item # 231 Comment Seq # 092
UPC 2015 – (701.2.1 – 701.2.3):

SUBMITTER: Cyril Unger, CPD, Chairman
American Society of Plumbing Engineers Legislative Committee 

RECOMMENDATION:
Delete text without substitution:

701.2.1 Screwed Pipe. Fittings on screwed pipe shall be of the recessed drainage type. Burred ends shall be reamed to the
full bore of the pipe.
701.2.2 Threads. The threads of drainage fittings shall be tapped so as to allow 1⁄4 inch per foot (20.8 mm/m) grade.
701.2.3 Type. Fittings used for drainage shall be of the drainage type, have a smooth interior water-way, and be constructed
so as to allow 1⁄4 inch per foot (20.8 mm/m) grade.

SUBSTANTIATION:
With the addition of the fitting standards to Table 701.1, these requirements become unnecessary. The fitting stan-
dards address the pitch in the fitting and the threads in the fitting. It is easier for the AHJ to rely on the listing for com-
pliance with the fitting standard than trying to enforce these requirements by individually inspecting every drainage
fitting for compliance. 

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
The proposed code language to be deleted contains requirements that are needed for the application and enforce-
ment of the code.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Cyril Unger, CPD, Chairman, American Society of Plumbing Engineers Legislative Committee

RECOMMENDATION: 
Request to accept the code change proposal as submitted by this public comment.

SUBSTANTIATION:
Reaming of pipe is addressed in Section 309.3. The standards referenced in the code address the remaining require-
ments proposed for deletion. These are not items checked by a plumbing inspector. These are items regulated by
the standard and checked as a part of the listing process. 
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Item # 232 Comment Seq # 093
UPC 2015 – (701.3, 810.0, 810.1):

SUBMITTER: Julius Ballanco, P.E., CPD, FASPE
JB Engineering and Code Consulting, P.C.

RECOMMENDATION:
Revise text as follows:

701.3 High Temperature Rating. Drainage pipe receiving the discharge of waste in excess of 140°F (60°C) shall be rated
for the maximum discharge temperature of the waste water.

(renumber remaining sections)

810.0 Steam and Hot Boiler Water Drainage Condensers and Sumps.
810.1 High Temperature Discharge. No steam pipe shall be directly connected to a plumbing or drainage system, nor shall
boiler water having a temperature above 140°F (60°C) be discharged under pressure directly into a drainage system. Pipes from
boilers shall discharge by means of indirect waste piping, as determined by the Authority Having Jurisdiction or the boiler man-
ufacturer’s recommendations. Such pipes shall be permitted to be indirectly connected by discharging into an open or closed
condenser or an intercepting sump of an approved type that will prevent the entrance of steam or such water under pressure into
the drainage system. Closed condensers or sumps shall be provided with a vent that shall be taken off the top and extended sep-
arately, full size above the roof. Condensers and sumps shall be properly trapped at the outlet with a deep seal trap extending to
within 6 inches (152 mm) of the bottom of the tank. The top of the deep seal trap shall have a 3⁄4 of an inch (19.1 mm) opening
located at the highest point of the trap to serve as a siphon breaker. Outlets shall be taken off from the side in such a manner as
to allow a waterline to be maintained that will permanently occupy not less than one-half the capacity of the condenser or sump.
Inlets shall enter above the waterline. Wearing plates or baffles shall be installed in the tank to protect the shell. The sizes of the
blowoff line inlet, the water outlets, and the vent shall be as shown in Table 810.1. The contents of condensers receiving steam
or hot water under pressure shall pass through an open sump before entering the drainage system.

SUBSTANTIATION:
Section 810.0 and Section 810.1 address steam and boiler water. The current wording, however, expands the require-
ment to include all waste water in excess of 140°F. This would include all water discharging from a dishwasher. It
could also be interpreted as applying to floor drains in the vicinity of a water heater relief valve discharge tube. This
section has never been enforced for dishwashers nor any residential installation.

The addition of Section 701.3 adds the appropriate requirements for rating drainage pipe for discharges above
140°F. The original reason for limiting the discharge water to 140°F was to protect galvanized steel pipe. At tem-
peratures above 140°F, the galvanizing comes off the piping leaving the pipe susceptible to corrosion. Plastic pipe,
as well as, cast iron pipe and copper tube, can handle temperatures in excess of 140°F.

This change is also consistent with Federal Law which prohibits the cooling of water by dilution. As such, most
dishwashers discharge to the drainage system without first cooling the waste water.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
Inserting the term “boiler” is inappropriate relative to the intent of Section 810.1 as this section applies to all drainage
situations where the water temperature exceeds 140°F when discharged under pressure. Also, the proposed change
would eliminate some types of approved pipe materials.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Julius Ballanco, P.E., CPD, FASPE, JB Engineering and Code Consulting, P.C.
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RECOMMENDATION: 
Request to accept the code change proposal as submitted by this public comment.

SUBSTANTIATION:
Only certain drainage piping materials are designed to receive the discharge of waste water in excess of 140 degrees
Fahrenheit. This new section is necessary to address high temperature discharge. The Technical Committee incor-
rectly stated that Section 810.0 applies to more than just boilers. When reading this section, the requirements are
clearly addressing boilers. Adding “boiler” before water merely clarifies what type of hot water is being regulated by
this section. 



179

Item # 233 Comment Seq # 094
UPC 2015 – (701.4, 701.5, Table 701.4, Table 701.5):

SUBMITTER: Cyril Unger, CPD, Chairman
American Society of Plumbing Engineers Legislative Committee 

RECOMMENDATION:
Delete text without substitution:

701.4 Caulking Ferrules. Caulking ferrules shall be manufactured from bronze or copper and shall be in accordance with
Table 701.4.
701.5 Soldering Bushings. Soldering bushings shall be of bronze or copper in accordance with Table 701.5.

TABLE 701.4
CAULKING FERRULES

For SI units: 1 inch = 25 mm, 1 pound = 0.453 kg, 1 ounce = 0.02834 kg

TABLE 701.5
SOLDERING BUSHINGS

For SI units: 1 inch = 25 mm, 1 pound = 0.453 kg, 1 ounce = 0.02834 kg

SUBSTANTIATION:
With the addition of the fitting standards to Table 701.1, these requirements become unnecessary. The fitting stan-
dards address the requirements for caulking ferrules and soldering bushings. It is easier for the AHJ to rely on the
listing for compliance with the fitting standard than trying to enforce these requirements by individually inspecting
every drainage fitting for compliance.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
The proposed code language to be deleted contains requirements that are needed for the application and enforce-
ment of the code.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Cyril Unger, CPD, Chairman, American Society of Plumbing Engineers Legislative Committee 

RECOMMENDATION: 
Request to accept the code change proposal as submitted by this public comment.

SUBSTANTIATION:
Caulking ferrules and soldering bushings are regulated by the standards referenced in the code. These are require-
ments that are checked by the listing agency in order to obtain a listing. These items are not checked by the plumb-
ing inspector.

PIPE SIzE
(inches)

INSIDE DIAMETER
(inches)

LENGTH
(inches)

MINIMUM WEIGHT EACH
pounds ounces

2 21⁄4 41⁄2 1 0
3 31⁄4 41⁄2 1 12
4 41⁄4 41⁄2 2 8

PIPE SIzE
(inches)

MINIMUM WEIGHT EACH PIPE SIzE
(inches)

MINIMUM WEIGHT EACH
pounds ounces pounds ounces

11⁄4 0 6 21⁄2 1 6
11⁄2 0 8 3 2 0
2 0 14 4 3 8
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Item # 235 Comment Seq # 095
UPC 2015 – (Table 702.1):

SUBMITTER: Julius Ballanco, P.E., CPD, FASPE
JB Engineering and Code Consulting, P.C./Rep. Waterless Company
and Falcon Waterfree Technologies
Cyril Unger, CPD, Chairman
American Society of Plumbing Engineers Legislative Committee

RECOMMENDATION:
Add new text as follows:

TABLE 702.1
DRAINAGE FIXTURE UNIT VALUES (DFU)

(portions of table not shown remain unchanged)

SUBSTANTIATION:
While nonwater urinals are permitted in the UPC, there is no requirement in the code providing the fixture unit value.
As such, a designer has no guideline regarding the proper sizing of a drainline receiving the discharge of nonwater
urinals. Some AHJ’s are interpreting the lack of a DFU listing as requiring the DFU listing for water supplied urinals.
This is completely inappropriate since it will grossly oversize the drain line. Oversized drain lines are as big a prob-
lem as undersized drain lines.

Studies have identified that the average maximum discharge of urine is one pint. Using this discharge and the
interval between uses on the urinal would result in a small DFU. However, common practice is to use 0.5 DFUs as
the smallest value. Hence, this is the value selected. The minimum drain size is that currently specified by manu-
facturers.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
The rejection is based on committee action for Item # 086. In addition, the trap and trap arm size are not consistent
with the product standards.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT :
SUBMITTER: Julius Ballanco, P.E., CPD, FASPE, JB Engineering and Code Consulting, P.C./Rep. Waterless 

Company and Falcon Waterfree Technologies
Cyril Unger, CPD, Chairman, American Society of Plumbing Engineers Legislative Committee 

RECOMMENDATION: 
Request to accept the code change proposal as submitted by this public comment.

SUBSTANTIATION:
The Technical Committee statement is incorrect. ASME A112.19.19 was revised in 2006 to allow a nonwater urinal
to have a 11⁄2 inch spud connection. Hence, the trap size listed in the proposal is correct. This change is necessary
since the code does not currently have any requirements for nonwater urinals in Table 702.1. Without providing fix-
ture unit values, the plumbing system cannot be properly sized. 

PLUMBING APPLIANCES, APPURTENANCES, 
OR FIXTURES

MINIMUM SIzE TRAP
AND TRAP ARM7

(inches)
PRIVATE PUBLIC ASSEMBLy8

Urinal, Nonwater 11⁄2 0.5 0.5 0.5
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Item # 236 Comment Seq # 096
UPC 2015 – (Table 702.1):

SUBMITTER: Cyril Unger, CPD, Chairman
American Society of Plumbing Engineers Legislative Committee 

RECOMMENDATION:
Revise text as follows:

TABLE 702.1
DRAINAGE FIXTURE UNIT VALUES (DFU)

(portions of table not shown remain unchanged)

SUBSTANTIATION:
The requirement for a 2 inch trap for a shower dates back to when showers discharged 8 to 10 gpm. Federal require-
ments limit the shower discharge to 2.5 gpm. Using the roughest material, which is cast iron, the flow rate through
a 11⁄2 inch drain pitched 1⁄4 inch per foot would be 4.9 gpm at half full flow. If the pitch was 1⁄2 inch per foot, the flow
rate increased to 6.9 gpm. An 11⁄2 inch drain can provide proper drainage for a shower.

The problem with oversizing the drain is that the velocity will drop below 2 feet per second. It has been well
established in the plumbing profession that the minimum velocity in a drain needs to be 2 feet per second. Dis-
charging 2.5 gpm into a 2 inch drain drops the velocity of flow well below 2 feet per second when pitch 1⁄4 inch per
foot.

Manufacturer’s products have already been modified to accommodate a 11⁄2 inch shower drain.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
The reason that a 11⁄2 inch trap works for a tub/shower combo, and not a shower, is that a tub/shower combo gen-
erally has an overflow that prevents water from spilling over the top of the fixture. Furthermore, it is extremely diffi-
cult to clean hair out of a 11⁄2 inch shower trap. See committee action on Item # 101.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Cyril Unger, CPD, Chairman, American Society of Plumbing Engineers Legislative Committee 

RECOMMENDATION: 
Request to accept the code change proposal as submitted by this public comment.

SUBSTANTIATION:
The change of a shower drain from 2 inch to 11⁄2 inch is technically justified. The maximum flow rate permitted for a
showerhead is 2.5 gpm. A 11⁄2 inch drain pitched at 1⁄4 inch per foot will have a flow of 8.3 gpm when flowing half full.
This is based on the Manning expression and is published in the ASPE Plumbing Engineering & Design Handbook
of Tables. The flow rate permitted through a 11⁄2 inch drain is more than three times the allowable flow for a show-
erhead. With a 2 inch drain, the flow velocity will drop below 2 feet per second, which will increase the likelihood of
a stoppage. Furthermore, a 2 inch drain with a 1⁄4 inch per foot pitch flowing 2.5 gpm will have a velocity of less than
0.5 feet per second. 

PLUMBING APPLIANCES, APPURTENANCES, 
OR FIXTURES

MINIMUM SIzE TRAP
AND TRAP ARM7

(inches)
PRIVATE PUBLIC ASSEMBLy8

Shower, single-head trap 211⁄2 2.0 2.0 2.0

Multi-head, each additional 211⁄2 1.0 1.0 1.0
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Item # 238 Comment Seq # 097
UPC 2015 – (703.0 – 703.3, C 5.0 – C 6.4.2,

Table C 5.3, Table C 5.4, Table C 6.1):

SUBMITTER: Arnold Rodio
Chair, UPC Code Review Task Group (see Code Review Task Group Report Item # 50)

RECOMMENDATION:
Revise text as follows:

703.0 Size of Drainage Piping.
703.1 Minimum Size. The minimum sizes of vertical, horizontal, or both drainage piping shall be determined from the total
of fixture units connected thereto, and additionally, in the case of vertical drainage pipes, in accordance with their length.
703.2 Maximum Number of Fixture Units. Table 703.2 shows the maximum number of fixture units allowed on a verti-
cal or horizontal drainage pipe, building drain, or building sewer of a given size; the maximum number of fixture units allowed
on a branch interval of a given size; and the maximum length (in feet and (meters) of a vertical drainage pipe of a given size.
Where a multistory or engineered system design is present, a drainage system shall be permitted to be sized in accordance with
Section 704.0. A vent system shall be permitted to be sized in accordance with Section 905.0.
703.3 Sizing per Appendix C. For alternate method of sizing drainage piping, see Appendix C.

C 5.0 704.0 Alternate Method for Drainage System Sizing.
704.1 General. Drainage piping shall be sized in accordance with Section 704.2 and Section 704.3. C 5.2 Drainage Fixture
Units. Drainage fixture unit values shall be sized in accordance with Table 702.1 and Section 702.0.
C 5.3 704.2 Size of Building Drain and Building Sewer. The maximum number of drainage fixture units allowed on the
building drain or building sewer of a given size shall be in accordance with Table C 5.3 704.2. The size of a building drain or
building sewer serving a water closet shall be not less than 3 inches (80 mm).

TABLE C 5.3 704.2
BUILDING DRAINS AND BUILDING SEWERS1

For SI units: 1 inch = 25 mm, 1 inch per foot = 83.3 mm/m
Notes:
1 On-site sewers that serve more than one building shall be permitted to be sized according to the current standards and specifications of the administrative

authority for public sewers.
2 A maximum of two water closets or two bathroom groups, except in single-family dwellings, where a maximum of three water closets or three bathroom

groups shall be permitted to be installed.

C 5.4 704.3 Size of Horizontal Branch or Vertical Stack. The maximum number of drainage fixture units allowed on a
horizontal branch or vertical soil or waste stack of a given size shall be in accordance with Table C 5.4 704.3. Stacks shall be
sized based on the total accumulated connected load at each story or branch interval.
C 5.4.1 704.3.1 Horizontal Stack Offsets. Horizontal stack offsets shall be sized in accordance with Table C 5.3 704.2 as
required for building drains.
C 5.4.2 704.3.2 Vertical Stack Offsets. Vertical stack offsets shall be sized in accordance with Table C 5.4 704.3 as required
for stacks.

DIAMETER OF PIPE
(inches)

MAXIMUM NUMBER OF DRAINAGE FIXTURE UNITS FOR SANITARy BUILDING DRAINS AND RUNOUTS FROM STACKS
SLOPE (inches per foot)

1⁄16 1⁄8 1⁄4 1⁄2
2 – – 21 26

21⁄2 – – 24 31
3 – 20 422 502

4 – 180 216 250
5 – 390 480 575
6 – 700 840 1000
8 1400 1600 1920 2300
10 2500 2900 3500 4200
12 2900 4600 5600 6700
15 7000 8300 10 000 12 000
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TABLE C 5.4 704.3
HORIzONTAL FIXTURE BRANCHES AND STACKS

For SI units: 1 inch = 25 mm
Notes:
1 Does not include branches of the building drain.
2 A maximum of two water closets or bathroom groups within each branch interval or more than six water closets or bathroom groups on the stack.

C 5.5 704.4 Horizontal Stack Offset and Horizontal Branch Connections. Horizontal branch connections shall not
connect to a horizontal stack offset or within 2 feet (610 mm) above or below the offset where such horizontal offset is located
more than four branch intervals below the top of the stack.

(renumber remaining sections)

C 6.0 905.0 Alternate Method for Vent System Sizing.
C 6.1 Size of Vents 905.1 General. The size of vent piping shall be determined from the developed length and the total num-
ber of drainage fixture units connected in accordance with Table C 6.1 905.1. Vents shall be not less than one-half the required
size of the drainage pipe size served as determined by Table C 5.4 704.3 for horizontal fixture branches and stacks nor less than
11⁄4 inches (32 mm) in diameter. The drainage system shall be vented by not less than one vent pipe which shall be not less than
one-half the size of the required building drain and which shall extend from the building drain or extension of building drain to
the outdoors. Vents shall be installed in accordance with Chapter 9 this chapter.
C 6.2 905.2 Vent Stack. A vent stack shall be required for a drainage stack that extends five or more branch intervals above
the building drain or horizontal branch. The developed length of the vent stack shall be measured from the lowest connection
of a branch vent to the termination outdoors.
C 6.3 905.3 Branch Vents. Where branch vents exceed 40 feet (12 192 mm) in developed length, such vent shall be increased
by one pipe size for the entire developed length of the vent pipe.
C 6.4 905.4 Venting Horizontal Offsets. Drainage stacks with horizontal offsets shall be vented where five or more branch
intervals are located above the offset. The upper and lower section of the horizontal offset shall be vented in accordance with
Section C 6.4.1 905.4.1 and Section C 6.4.2 905.4.2.
C 6.4.1 905.4.1 Venting Upper Section. The vent for the upper section of the stack shall be vented as a separate stack with
a vent stack connection installed at the base of the drainage stack. Such vent stack shall connect below the lowest horizontal
branch or building drain. Where vent stack connects to the building drain, the connection shall be located downstream of the
drainage stack and within a distance of 10 times the diameter of the drainage stack.
C 6.4.2 905.4.2 Venting Lower Section. The vent for the lower section of the stack shall be vented by a yoke vent con-
necting between the offset and the next lower horizontal branch by means of a wye-branch fitting. The size of the yoke vent and
connection shall be not less in diameter than the required size for the vent serving the drainage stack. The yoke vent connection
shall be permitted to be a vertical extension of the drainage stack.

(renumber remaining sections)

DIAMETER OF PIPE
(inches)

MAXIMUM NUMBER OF DRAINAGE FIXTURE UNITS

HORIzONTAL FIXTURE
BRANCH1

ONE STACK OF THREE OR
FEWER BRANCH INTER-

VALS

STACKS WITH MORE THAN THREE BRANCH INTERVALS

TOTAL FOR STACK TOTAL AT ONE BRANCH
INTERVAL

11⁄2 3 4 8 2
2 6 10 24 6

21⁄2 12 20 42 9
3 202 482 722 202

4 160 240 500 90
5 360 540 1100 200
6 620 960 1900 350
8 1400 2200 3600 600
10 2500 3800 5600 1000
12 3900 6000 8400 1500
15 7000 6000 8400 1500
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TABLE C 6.1 905.1
SIzE AND LENGTH OF VENTS

For SI units: 1 inch = 25 mm, 1 foot = 304.8 mm

SUBSTANTIATION:
Table 703.2 does not account for multistory applications since it does not account for the total amount of drainage
fixture units that discharge into a stack from multiple horizontal branches or branch intervals. Therefore, where pro-
visions for drainage and vent pipe sizing are needed for multistory applications one must refer to Appendix C. The
problem lies in the fact that several jurisdictions do not adopt the appendices of the UPC. Therefore, the sizing
requirements for multistory applications that are located in Appendix C would not be permitted by such jurisdictions
since they are not recognized within the adopted portions of the code. This proposal seeks to relocate the drainage
and vent sizing requirements of Appendix C, that apply to multistory applications, to Chapters 7 & 9 so that provi-
sions that have been proven to safeguard public health can be applied and enforced.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
The committee believes that alternate methods for drainage and vent pipe sizing should be located in the appen-
dices in order to grant the AHJ the opportunity to accept the alternate method based on Section 301.2 versus being
required to accept the method where located within the body of the code.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Cyril Unger, CPD, Chairman, American Society of Plumbing Engineers Legislative Committee 

SIzE OF
SOIL OR
WASTE
STACK
(inches)

FIXTURE
UNITS CON-

NECTED

DIAMETER OF VENT REQUIRED (inches)

11⁄4 11⁄2 2 21⁄2 3 4 5 6 8

MAXIMUM LENGTH OF VENT (feet)
11⁄2 8 50 150 –– –– –– –– –– –– ––
2 12 30 75 200 –– –– –– –– –– ––
2 20 26 50 150 –– –– –– –– –– ––

21⁄2 42 –– 30 100 300 –– –– –– –– ––
3 10 –– 30 100 100 600 –– –– –– ––
3 30 –– –– 60 200 500 –– –– –– ––
3 60 –– –– 50 80 400 –– –– –– ––
4 100 –– –– 35 100 260 1000 –– –– ––
4 200 –– –– 30 90 250 900 –– –– ––
4 500 –– –– 20 70 180 700 –– –– ––
5 200 –– –– –– 35 80 350 1000 –– ––
5 500 –– –– –– 30 70 300 900 –– ––
5 1100 –– –– –– 20 50 200 700 –– ––
6 350 –– –– –– 25 50 200 400 1300 ––
6 620 –– –– –– 15 30 125 300 1100 ––
6 960 –– –– –– –– 24 100 250 1000 ––
6 1900 –– –– –– –– 20 70 200 700 ––
8 600 –– –– –– –– –– 50 150 500 1300
8 1400 –– –– –– –– –– 40 100 400 1200
8 2200 –– –– –– –– –– 30 80 350 1100
8 3600 –– –– –– –– –– 25 60 250 800
10 1000 –– –– –– –– –– –– 75 125 1000
10 2500 –– –– –– –– –– –– 50 100 500
10 3800 –– –– –– –– –– –– 30 80 350
10 5600 –– –– –– –– –– –– 25 60 250
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RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

TABLE 704.3
HORIzONTAL FIXTURE BRANCHES AND STACKS

(portions of table not shown remain unchanged)

SUBSTANTIATION:
1. The Technical Committee’s substantiation for rejecting this proposed code change was based solely on an opin-

ion of where the requirements should be located, and not on the technical accuracy of the content. The current
location in the appendix does not provide the code user with an immediate acceptance of a technically accurate
method of sizing. Hence, the Technical Committee should have accepted the proposed code change that is
based on the original research performed by Dr. Roy B. Hunter which was published in BMS66 in 1940. Since
that time, the values in the tables were further evaluated through research and field experience. Some values
increased, while other decreased from the original Hunter values. Many of the current values were published in
NBS Monograph 31, by Wyly and Eaton, published in 1961. The values were further refined by research at
Stevens Institute of Technology by Konen. This sizing method is currently published in the ASPE Plumbing Engi-
neering Design Handbook. Hence, there is no question about the technical accuracy of the sizing method. There-
fore, the sizing method must be included in Chapters 7 and 9. This is not a design sizing method that should only
be accepted by special approval of the Authority Having Jurisdiction.

2. With regard to the proposed modification to the table, this corrects an error. The table was added to the UPC
during the 2009 development cycle. However, when it was brought into the UPC it did not accurately reflect the
correct data for a 15 inch diameter pipe in accordance with the ASPE Plumbing Engineering Design Handbook,
from which it is based. Therefore, this public comment makes the necessary corrections to the table for corre-
lation purposes.

DIAMETER OF PIPE
(inches)

MAXIMUM NUMBER OF DRAINAGE FIXTURE UNITS

HORIzONTAL FIXTURE
BRANCH1

ONE STACK OF THREE OR
FEWER BRANCH INTER-

VALS

STACKS WITH MORE THAN THREE BRANCH INTERVALS

TOTAL FOR STACK TOTAL AT ONE BRANCH
INTERVAL

11⁄2 3 4 8 2
2 6 10 24 6

21⁄2 12 20 42 9
3 202 482 722 202

4 160 240 500 90
5 360 540 1100 200
6 620 960 1900 350
8 1400 2200 3600 600
10 2500 3800 5600 1000
12 3900 6000 8400 1500
15 7000 6000 8400 1500
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Item # 239 Comment Seq # 098
UPC 2015 – (Table 703.2):

SUBMITTER: Cyril Unger, CPD, Chairman
American Society of Plumbing Engineers Legislative Committee 

RECOMMENDATION:
Revise text as follows:

TABLE 703.2
MAXIMUM UNIT LOADING AND MAXIMUM LENGTH OF DRAINAGE AND VENT PIPING

For SI units: 1 inch = 25 mm, 1 foot = 304.8 mm

Notes:
1 Excluding trap arm.
2 Except sinks, urinals, and dishwashers – exceeding 1 fixture unit.
3 Except six-unit traps or water closets.
4 Only four water closets or six-unit traps allowed on a vertical pipe or stack; and not to exceed three water closets or six-unit traps on a horizontal branch or drain.
5 Based on 1⁄4 inch per foot (20.8 mm/m) slope. For 1⁄8 of an inch per foot (10.4 mm/m) slope, multiply horizontal fixture units by a factor of 0.8.
6 The diameter of an individual vent shall be not less than 11⁄4 inches (32 mm) nor less than one-half the diameter of the drain to which it is connected. Fix-

ture unit load values for drainage and vent piping shall be computed from Table 702.1 and Table 702.2(b). Not to exceed one-third of the total permitted length
of a vent shall be permitted to be installed in a horizontal position. Where vents are increased one pipe size for their entire length, the maximum length lim-
itations specified in this table do not apply. This table is in accordance with the requirements of Section 901.2.

SUBSTANTIATION:
A 21⁄2 inch pipe is no longer a standard size for drainage installations. While the pipe size is used in water piping, it
is not used for drainage since drainage pattern fittings are no longer made in this size. This merely cleans up the
table by listing the available pipe sizes for drainage and vent installations.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
No technical documentation was provided to support requiring a vertical wet vent to be 2 times versus 1 times larger
than the minimum currently required. In addition, the proposed change does not solve the problem shown in the sub-
stantiation.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Cyril Unger, CPD, Chairman, American Society of Plumbing Engineers Legislative Committee 

SIzE OF PIPE (inches) 11⁄4 11⁄2 2 21⁄2 3 4 5 6 8 10 12
Maximum Units
Drainage Piping1

Vertical
Horizontal

1
1

22

1
163

83
323 

143
484 

354

256
2165

600
4285

1380
7205

3600
26405

5600
46805

8400
82005

Maximum Length
Drainage Piping
Vertical, (feet)
Horizontal (unlimited)

45 65 85 148 212 300 390 510 750 – –

Vent Piping
Horizontal and Vertical6

Maximum Units
Maximum Lengths, (feet)

1
45

83

60
24
120

48
180

84
212

256
300

600
390

1380
510

3600
750 – –
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RECOMMENDATION: 
Request to accept the code change proposal as submitted by this public comment.

SUBSTANTIATION:
There is no drainage pipe or fitting that is 21⁄2 inches in size. Thus, there is no reason for including 21⁄2 inch piping in
Table 703.2. Furthermore, the Technical Committee referenced the vertical wet vent section (Section 908.1) as to
why 21⁄2 inch piping should remain in Table 703.2. However, this should not be a valid reason for keeping 21⁄2 inch
piping in Table 703.2 as there is no requirement for increasing a pipe by two pipe diameters.
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Item # 240 Comment Seq # 099
UPC 2015 – (Table 703.2):

SUBMITTER: Cyril Unger, CPD, Chairman
American Society of Plumbing Engineers Legislative Committee 

RECOMMENDATION:
Revise text as follows:

TABLE 703.2
MAXIMUM UNIT LOADING AND MAXIMUM LENGTH OF DRAINAGE AND VENT PIPING

For SI units: 1 inch = 25 mm, 1 foot = 304.8 mm

Notes:
1 Excluding trap arm.
2 Except sinks, urinals, and dishwashers – exceeding 1 fixture unit.
32 Except six-unit traps or water closets.
43 Only four water closets or six-unit traps allowed on a vertical pipe or stack; and not to exceed three water closets or six-unit traps on a horizontal branch or

drain.
54 Based on 1⁄4 inch per foot (20.8 mm/m) slope. For 1⁄8 of an inch per foot (10.4 mm/m) slope, multiply horizontal fixture units by a factor of 0.8.
65 The diameter of an individual vent shall be not less than 11⁄4 inches (32 mm) nor less than one-half the diameter of the drain to which it is connected. Fix-

ture unit load values for drainage and vent piping shall be computed from Table 702.1 and Table 702.2(b). Not to exceed one-third of the total permitted length
of a vent shall be permitted to be installed in a horizontal position. Where vents are increased one pipe size for their entire length, the maximum length lim-
itations specified in this table do not apply. This table is in accordance with the requirements of Section 901.2.

SUBSTANTIATION:
A 11⁄2 inch drain can easily accommodate the discharge of a 2 DFU fixture. This was proven in studies at the National
Bureau of Standards in the 1930’s. This has been continuously verified since first being identified. With lower dis-
charge fixtures, a 2 DFU fixture cannot overload a 11⁄2 inch drain. The problem with oversizing the drain, as currently
required in the Uniform Plumbing Code, is that the velocity of flow slows down increasing the likelihood of stop-
pages.

ASPE publishes a Tables Book and a Table App. For the roughest piping material, which is cast iron, at 1⁄4 inch
per foot pitch, a 11⁄2 inch drain flowing half full flow will flow 4.9 gpm. This capacity exceeds the flow rate from any 2
DFU fixture discharge.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
The substantiation lacks technical justification to support the proposed change.

SIzE OF PIPE (inches) 11⁄4 11⁄2 2 21⁄2 3 4 5 6 8 10 12
Maximum Units
Drainage Piping1

Vertical
Horizontal

1
1

22

1
1632

832
3232

1432
4843

3543

256
21654

600
42854

1380
72054

3600
264054

5600
468054

8400
820054

Maximum Length
Drainage Piping
Vertical, (feet)
Horizontal (unlimited) 45 65 85 148 212 300 390 510 750 – –
Vent Piping
Horizontal and Vertical65

Maximum Units 
Maximum Lengths, (feet)

1
45

832

60
24
120

48
180

84
212

256
300

600
390

1380
510

3600
750

– –
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A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Cyril Unger, CPD, Chairman, American Society of Plumbing Engineers Legislative Committee 

RECOMMENDATION: 
Request to accept the code change proposal as submitted by this public comment.

SUBSTANTIATION:
The Technical Committee stated that there is no technical justification for this change. However, ASPE has provided
the technical justification in the substantiation. There is actually no technical justification for leaving this requirement
in the code. A 11⁄2 inch drain can readily accommodate the discharge from a kitchen sink. It can also handle the dis-
charge from a nonwater urinal or dishwasher. The capacity of a 11⁄2 inch drain exceeds the flow rate from a kitchen
sink, nonwater urinal, and dishwasher as stated in the original substantiation. 
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Item # 241 Comment Seq # 100
UPC 2015 – (Table 703.2):

SUBMITTER: Cyril Unger, CPD, Chairman
American Society of Plumbing Engineers Legislative Committee 

RECOMMENDATION:
Revise text as follows:

TABLE 703.2
MAXIMUM UNIT LOADING AND MAXIMUM LENGTH OF DRAINAGE AND VENT PIPING

For SI units: 1 inch = 25 mm, 1 foot = 304.8 mm

Notes:
1 Excluding trap arm.
2 Except sinks, urinals, and dishwashers – exceeding 1 fixture unit.
3 Except six-unit traps or water closets.
43 Only four water closets or six-unit traps allowed on a vertical pipe or stack; and not to exceed three water closets or six-unit traps on a horizontal branch or

drain.
54 Based on 1⁄4 inch per foot (20.8 mm/m) slope. For 1⁄8 of an inch per foot (10.4 mm/m) slope, multiply horizontal fixture units by a factor of 0.8.
65 The diameter of an individual vent shall be not less than 11⁄4 inches (32 mm) nor less than one-half the diameter of the drain to which it is connected. Fix-

ture unit load values for drainage and vent piping shall be computed from Table 702.1 and Table 702.2(b). Not to exceed one-third of the total permitted length
of a vent shall be permitted to be installed in a horizontal position. Where vents are increased one pipe size for their entire length, the maximum length lim-
itations specified in this table do not apply. This table is in accordance with the requirements of Section 901.2.

SUBSTANTIATION:
Note 3 is unnecessary since 6 DFU fixtures are required to have a trap that is a minimum of 3 inch in diameter.
Since it is not possible to reduce the diameter of a drainage pipe, all 6 DFU traps would not be permitted to discharge
to any drain smaller than 3 inch. There is no reason for duplicating requirements with a confusing note.

The note is also used to restrict the use of a 11⁄2 inch vent for a 6 DFU fixture. There is no technical basis for such
a requirement. The work at the National Bureau of Standards, later known as the National Institute of Standards and
Technology, identified that a 11⁄2 inch vent can readily vent any 6 DFU fixture with a 3 inch trap. That would include
any water closet. The ASPE Plumbing Engineering Design Handbook identifies that a 11⁄2 inch vent can serve a 6
DFU fixture with a 3 inch trap. The latest book by Prof. Swaffield also identified that a 11⁄2 inch vent can serve a 6
DFU fixture.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
The proposed change will produce a conflict between Table 703.2 and Table 702.1 for drainage fixture values for
water closets. In addition, though the proposed change may be correct for engineered systems it is not necessarily
correct for non-engineered systems.

SIzE OF PIPE (inches) 11⁄4 11⁄2 2 21⁄2 3 4 5 6 8 10 12
Maximum Units
Drainage Piping1

Vertical 
Horizontal

1
1

22

1
163

83
323

143
4843

3543

256
21654

600
42854

1380
72054

3600
264054

5600
468054

8400
820054

Maximum Length
Drainage Piping 
Vertical, (feet) 
Horizontal (unlimited)

45 65 85 148 212 300 390 510 750 – –

Vent Piping
Horizontal and Vertical65

Maximum Units
Maximum Lengths, (feet)

1
45

83

60
24
120

48
180

84
212

256
300

600
390

1380
510

3600
750

– –
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A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Cyril Unger, CPD, Chairman, American Society of Plumbing Engineers Legislative Committee 

RECOMMENDATION: 
Request to accept the code change proposal as submitted by this public comment.

SUBSTANTIATION:
There is no conflict between Table 703.2 and Table 702.1. Table 702.1 specifies the fixture unit value and the mini-
mum trap size. Those fixture unit values and trap sizes still apply when using Table 703.2. Thus, there cannot be a
conflict. The change to Table 703.2 removes an arbitrary limitation that has no technical substantiation. The Tech-
nical Committee stated that it works for an engineered system but not for a non-engineered system. There is no dif-
ference between the performance of an engineered drainage system versus a non-engineered system. The system
either works or it doesn't. For a 3 inch drain with a 11⁄2 inch vent, the system works. 

Dr. Roy B. Hunter performed some of the original research that resulted in drainage pipe sizing in the United
States. His research was misinterpreted following his death regarding sizing for 3 inch drains. The original fixture unit
value for water closets was 10 dfu for public and 6 dfu for private. With a limitation of 20 dfu on a 3 inch, this was
interpreted to limit the number of water closets to 2 or 3 depending on whether the water closet was for public or pri-
vate use. Hunter never made any statement in this regard in his research. His research always allowed the fixture
unit value to establish the pipe size without arbitrary restrictions.

Hunter’s work was followed by Wyly, Eaton, French, Galowin, and Swaffield. Galowin and Swaffield found that
a 3 inch drain can handle any number of water closets based on the limitations of the fixture unit value. They further
found that the solids transport better in a pipe when there is a greater depth of flow allowing for a buoyancy of the
solids. There is a greater depth of flow in a 3 inch pipe as opposed to a 4 inch pipe. 

More recently, Demarco pointed out the potential problems with solids separating in a 4 inch drain. This is largely
due to the depth of flow being inadequate to maintain the buoyancy of the solids. This research also supports the
greater use of 3 inch drains rather than arbitrarily oversizing the drain to a 4 inch pipe. 

The venting research is equally compelling to support lowering the vent size for a water closet to 11⁄2 inch. Both
Galowin and Swaffield published extensive research on the venting of drainage systems. Their research, as well as
previous research at the National Bureau of Standards, established that the amount of air movement required to
maintain the trap seal for a water closet combined with a lavatory and bathtub was approximately 1 cfm. One report
indicated a quantity of 0.9 cfm. Using this value, Galowin concluded that a water closet could be vented with a 11⁄2
inch vent. This was further confirmed by Swaffield in his final published book. Hence, a 11⁄2 inch vent can easily vent
a water closet. There is no need to have a code requirement that arbitrarily increases the vent size to 2 inches. 
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Item # 242 Comment Seq # 101
UPC 2015 – (Table 703.2):

SUBMITTER: Cyril Unger, CPD, Chairman
American Society of Plumbing Engineers Legislative Committee 

RECOMMENDATION:
Revise text as follows:

TABLE 703.2
MAXIMUM UNIT LOADING AND MAXIMUM LENGTH OF DRAINAGE AND VENT PIPING

For SI units: 1 inch = 25 mm, 1 foot = 304.8 mm

Notes:
1 Excluding trap arm.
2 Except sinks, urinals, and dishwashers – exceeding 1 fixture unit.
3 Except six-unit traps or water closets.
4 Only four water closets or six-unit traps allowed on a vertical pipe or stack; and not to exceed three water closets or six-unit traps on a horizontal branch or drain.
54 Based on 1⁄4 inch per foot (20.8 mm/m) slope. For 1⁄8 of an inch per foot (10.4 mm/m) slope, multiply horizontal fixture units by a factor of 0.8.
65 The diameter of an individual vent shall be not less than 11⁄4 inches (32 mm) nor less than one-half the diameter of the drain to which it is connected. Fix-

ture unit load values for drainage and vent piping shall be computed from Table 702.1 and Table 702.2(b). Not to exceed one-third of the total permitted length
of a vent shall be permitted to be installed in a horizontal position. Where vents are increased one pipe size for their entire length, the maximum length lim-
itations specified in this table do not apply. This table is in accordance with the requirements of Section 901.2.

SUBSTANTIATION:
The restrictions added to the sizing of a 3 inch drain are arbitrary. There is no technical justification for limiting the num-
ber of water closets or 6 DFU fixtures on a 3 inch drain. The original work done by Hunter had no limitation on the dis-
charge to a 3 inch drain. The original limitation was added to the code based on a misinterpretation of Hunter’s work.

Galowin and Swaffield have completed subsequent research that verifies that there is no technical justification
for restricting the discharge to a 3 inch drain. The fixture unit values alone can be the sizing criteria for 3 inch drains.
The International Plumbing Code does not have any restrictions on the discharge of water closets into a 3 inch pipe.
The sizing is based on fixture unit values.

The major concern today is inadequate flow in the drain pipe with water conserving water closets. When flush-
ing 1.28 gallons or less, the flow is minimal. A smaller drain is necessary to assure that the solids stay in suspen-
sion without stoppages. By arbitrarily increasing the pipe size, the flow velocity reduces. This can result in stoppages.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
This proposed change would remove the limitation on the number of water closets allowed on a vertical drain pipe
that is necessary for proper pipe sizing.

SIzE OF PIPE (inches) 11⁄4 11⁄2 2 21⁄2 3 4 5 6 8 10 12
Maximum Units
Drainage Piping1

Vertical 
Horizontal

1
1

22

1
163

83
323

143
484

354
256

21654
600

42854
1380
72054

3600
264054

5600
468054

8400
820054

Maximum Length
Drainage Piping 
Vertical, (feet) 
Horizontal (unlimited)

45 65 85 148 212 300 390 510 750
– –

Vent Piping
Horizontal and Vertical65

Maximum Units
Maximum Lengths, (feet)

1
45

83

60
24
120

48
180

84
212

256
300

600
390

1380
510

3600
750

– –
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A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Cyril Unger, CPD, Chairman, American Society of Plumbing Engineers Legislative Committee 

RECOMMENDATION: 
Request to accept the code change proposal as submitted by this public comment.

SUBSTANTIATION:
There has been extensive research by Galowin and Swaffield, among others, that verified that there is no limitation
on the number of water closets that can discharge to a 3 inch stack other than the fixture unit value. Unlike a hori-
zontal drain, a stack can achieve terminal velocity within a short period of time. The loading of solids from a water
closet have no detrimental impact on the flow within the stack. When there is a separation, the solids reach the base
of the stack before the liquids. The liquids easily wash the solids down the drain. Hunter never placed a limitation
on the number of water closets that can discharge to a drainage stack.
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Item # 243 Comment Seq # 102
UPC 2015 – (Table 703.2):

SUBMITTER: Krista Braaksma
Washington State Building Code Council

RECOMMENDATION:
Revise text as follows:

TABLE 703.2
MAXIMUM UNIT LOADING AND MAXIMUM LENGTH OF DRAINAGE AND VENT PIPING

Notes:
1 – 3 (remaining text unchanged)
4 Only four water closets or six-unit traps allowed on a vertical pipe or stack; and not to exceed three water closets or six-unit traps on a horizontal branch

or drain.

Exception: In a single family dwelling addition or alteration where a 4 inch (100 mm) horizontal waste is not readily available, four water closets not to
exceed 1.6 gpf (6.0 Lpf) each shall be permitted on a 3 inch (80 mm) horizontal waste where approved by the Authority Having Jurisdiction.

5 – 6 (remaining text unchanged)

(portions of table not shown remain unchanged)

SUBSTANTIATION:
This would allow the use of existing plumbing when doing popular residential remodeling such as adding an en suite
bath to a master bedroom.

COMMITTEE ACTION: Accept as Submitted

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT 1:
SUBMITTER: William Erickson, C.J. Erickson Plumbing Co.

RECOMMENDATION: 
Request to reject the code change proposal by this public comment.

SUBSTANTIATION:
The proposed exception is not necessary as an AHJ can already approve an alternate design based on Section
301.3 (Alternate Materials and Methods of Construction Equivalency). Furthermore, the proposed exception includes
terminology (“addition,” “alteration,” and “readily available”) that is not defined within the code, and therefore cannot
be enforced consistently.

PUBLIC COMMENT 2:
SUBMITTER: Cyril Unger, CPD, Chairman, American Society of Plumbing Engineers Legislative Committee 

RECOMMENDATION: 
Request to reject the code change proposal by this public comment.

SUBSTANTIATION:
The proposed changes for Item # 241 and Item # 242 from ASPE are far superior to the proposed text in this code
change. This change should be rejected.
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Item # 244 Comment Seq # 103
UPC 2015 – (704.3, 807.1):

SUBMITTER: Arnold Rodio
Chair, UPC Code Review Task Group (see Code Review Task Group Report Item # 51)

RECOMMENDATION:
Revise text as follows:

704.3 Commercial Dishwashing Machines and Sinks. Pot sinks, scullery sinks, dishwashing sinks, silverware sinks,
commercial dishwashing machines, silverware-washing machines, and other similar fixtures shall be connected directly to the
drainage system. A floor drain shall be provided adjacent to the fixture, and the fixture shall be connected on the sewer side of
the floor drain trap, provided that no other drainage line is connected between the floor drain waste connection and the fixture
drain. The fixture and floor drain shall be trapped and vented in accordance with this code.

807.1 Non-Classed Apparatus. Commercial dishwashing machines, silverware washing machines, and other Aappliances,
devices, equipment, or other apparatus not regularly classed as plumbing fixtures, which are equipped with pumps, drips, or
drainage outlets, shall be permitted to be drained by indirect waste pipes discharging into an approved type of open receptor.

SUBSTANTIATION:
1. In defining a plumbing appliance, Section 218.0 defines it as a device or equipment that’s operation is depend-

ent on one or more energized components such as motors, controls, heating elements, etc. and operates auto-
matically by a timed cycle, temperature range, or pressure range and may be controlled by the user or operator.
A commercial dishwashing machine and a silverware-washing machine are defined as plumbing appliances as
each has a motor, controls, heating element, timed cycle, and are controlled by the user. Therefore, Section
807.1 would apply to a commercial dishwashing machine or a silverware-washing machine, and Section 704.3
would not.

2. Most health departments require indirect connection versus direct connection for commercial dishwashing
machines and silverware washing machines since an indirect connection, where properly maintained, is a guar-
anteed method for preventing sewage backup, whereas a direct connection with a floor drain is not.

COMMITTEE ACTION: Accept as Submitted

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: April Trafton, Donald Dickerson Associates

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

414.3 Drainage Connection. Domestic dishwashing machines shall discharge indirectly through an air gap fitting in accor-
dance with Section 807.4 into a waste receptor, a wye branch fitting on the tailpiece of a kitchen sink, or dishwasher connec-
tion of a food waste grinder disposer. Commercial dishwashing machines shall discharge indirectly through an air gap or direct
connection in accordance with Section 807.1 704.3 with floor drain protection.

SUBSTANTIATION:
Since the TC agreed that Section 704.3 (Commercial Sinks) does not pertain to commercial dishwashing machines,
as the UPC classifies them as appliances and not fixtures, Section 414.3 should be revised accordingly to reference
Section 807.1 (Non-Classed Apparatus) for drainage requirements.
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Item # 245 Comment Seq # 104
UPC 2015 – (705.4.2):

SUBMITTER: Bruce Bowater
Ideal Clamp Products, Inc.

RECOMMENDATION:
Revise text as follows:

705.4.2 Mechanical Joints. Mechanical joints for cast-iron soil pipe and fittings shall be of the compression or mechanical
joint coupling type. Compression type joints with an elastomeric gasket for cast-iron hub and spigot pipe shall comply with
ASTM C564. Hub and spigot shall be clean and free of dirt, mud, sand, and foreign materials. Cut pipe shall be free from sharp
edges. Fold and insert gasket into hub. Lubricate the joint following manufacturer’s instructions. Insert spigot into hub until the
spigot end of the pipe bottom out in the hub. Use the same procedure for the installation of fittings. 

A mechanical joint shielded coupling type for hubless cast-iron pipe and fittings shall have a metallic shield where installed
aboveground, and shall comply with ASTM A1056, ASTM C1277, ASTM C1540, or CISPI 310. Couplings manufactured in
accordance with ASTM C1277 or CISPI 310 shall be inspected by third party certifiers in accordance with the mandatory
requirements of Annex A1 of these standards where certified by third party certifiers. The elastomeric gasket shall comply with
ASTM C564. Hubless cast-iron pipe and fittings shall be clean and free of dirt, mud, sand, and foreign materials. Cut pipe shall
be free from sharp edges. Gasket shall be placed on the end of the pipe or fitting and the stainless steel shield and clamp assem-
bly on the end of the other pipe or fitting. Pipe or fittings shall be seated against the center stop inside the elastomeric sleeve.
Slide the stainless steel shield and clamp assembly into position centered over the gasket and tighten. Bands shall be tightened
using an approved calibrated torque wrench specifically set by the manufacturer of the couplings.

SUBSTANTIATION:
ASTM C1277 and ClSPl 310 have been revised to include mandatory requirements for third party inspections for list-
ings by third party certifiers. These requirements are found in Annex A1 of these standards.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
The proposed change would place restrictions and additional certification requirements on third-party certifiers. The
proposed change also duplicates requirements already found in Section 301.1. Also, there is concern as to which
referenced standards contain “Annex A.” See committee action on Items # 046 and # 225.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT 1:
SUBMITTER: Robert W. Miller, P.E., Self

RECOMMENDATION: 
Request to reject the code change proposal by this public comment.

SUBSTANTIATION: 
(Attachments for Item # 245 are included in the substantiation CD presented to the TC)

I urge the committee to reject the proposal. Section 301.1 of the UPC requires that devices used in a plumbing sys-
tem be listed or labeled (third party certified) by a listing agency [accredited conformity assessment body (CAB)]. The
basis for certification is conformity to applicable performance standards which provide the minimum requirements
for the protection of the public health, safety, and welfare (Section 101.3). The manufacturer is responsible for prod-
uct quality and an independent third party certification body can verify that the manufacturer is conducting the appro-
priate production tests. The UPC is an American National Standard and follows ANSI’s standard development
procedures. The UPC is used by Certification Bodies (CB) to issue listings. The accredited CAB is responsible for
the development and implementation of certification requirements with involved stakeholders. Accreditation of CBs
is in accordance with ISO/IEC 17065 which requires the standards used for conformity assessment to be devel-
oped under ISO 17007 (Guide 7) procedures. The referenced standards were not developed under the ANSI or
17007 standards development process. Moreover, quality is not within the scope of ANSI/UPC (Section 101.2). This
is not a code issue, it is a quality issue which should be directed to the certification body for consideration. The list-
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ing agency has the responsibility to perform ongoing product testing and periodic inspection of current production
to requirements it establishes for surveillance of the product under the certification scheme. This issue should be
directed to the certification body and not the UPC committee since it is outside the scope of the UPC. 

PUBLIC COMMENT 2:
SUBMITTER: David McHenry, County of Madera

RECOMMENDATION: 
Request to reject the code change proposal by this public comment.

SUBSTANTIATION:
To include Annex A1 of the cast iron pipe standards (ASTM C1277 and CISPI 310) into the body of the code makes
them mandatory. Annex A1 instructs independent, third party certification organizations how to conduct inspections.
Standards should not dictate or impose inspection policies on accredited certification organizations, and codes
should not dictate or impose continuous compliance procedures of accredited certification organizations. These
annexes specify how business is to be conducted; therefore, such annexes conflict with ISO 17065 and with the ANSI
Essential Requirements which, in Section 3.2, specify that standards shall not contain commercial conditions. Finally,
codes should address the compliance to product standards, and not the inspection process by third parties.
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Item # 246 Comment Seq # 105
UPC 2015 – (705.4.2, Table 1401.1):

SUBMITTER: William H. LeVan
Cast Iron Soil Pipe Institute 

RECOMMENDATION:
Revise text as follows:

705.4.2 Mechanical Joints and Compression Joints. Mechanical joints for cast-iron pipe and fittings shall be of the rub-
ber compression type or mechanical joint couplings type. Compression type joints with an elastomeric gasket for cast-iron hub
and spigot pipe shall comply with ASTM C564 and be tested in accordance with ASTM C1563. Hub and spigot shall be clean
and free of dirt, mud, sand, and foreign materials. Cut pipe shall be free from sharp edges. Fold and insert gasket into hub.
Lubricate the joint following manufacturer’s instructions. Insert spigot into hub until the spigot end of the pipe bottom out in
the hub. Use the same procedure for the installation of fittings.

A mechanical joint shielded coupling type for hubless cast-iron pipe and fittings shall have a metallic shield where installed
aboveground, and shall comply with ASTM A1056, ASTM C1277, ASTM C1540, or CISPI 310. The elastomeric gasket shall
comply with ASTM C564. Hubless cast-iron pipe and fittings shall be clean and free of dirt, mud, sand, and foreign materials.
Cut pipe shall be free from sharp edges. Gasket shall be placed on the end of the pipe or fitting and the stainless steel shield and
clamp assembly on the end of the other pipe or fitting. Pipe or fittings shall be seated against the center stop inside the elastomeric
sleeve. Slide the stainless steel shield and clamp assembly into position centered over the gasket and tighten. Bands shall be tight-
ened using an approved calibrated torque wrench specifically set by the manufacturer of the couplings.

TABLE 1401.1
REFERENCED STANDARDS

Note: ASTM C1563 meets the requirements for a mandatory reference standard in accordance with Section
3-3.7.1 of IAPMO’s Regulations Governing Committee Projects.

(portions of table not shown remain unchanged)

SUBSTANTIATION:
This change corrects the text to explain that compression joints are not considered mechanical joints and adds the
ASTM C1563 standard which relates to the testing of compression gaskets. ASTM C564 already referenced for the
rubber compression gaskets covers the elastomeric materials used for the gaskets.

COMMITTEE ACTION: Accept as Amended by the TC
Amend proposal as follows:

705.4.2 Mechanical Joints and Compression Joints. Mechanical joints for cast-iron pipe and fittings shall be of the rub-
ber elastomeric compression type or mechanical joint couplings. Compression type joints with an elastomeric gasket for cast-
iron hub and spigot pipe shall comply with ASTM C564 and be tested in accordance with ASTM C1563. Hub and spigot shall
be clean and free of dirt, mud, sand, and foreign materials. Cut pipe shall be free from sharp edges. Fold and insert gasket into
hub. Lubricate the joint following manufacturer’s instructions. Insert spigot into hub until the spigot end of the pipe bottom out
in the hub. Use the same procedure for the installation of fittings.
A mechanical joint shielded coupling type for hubless cast-iron pipe and fittings shall have a metallic shield where installed
aboveground, and shall comply with ASTM A1056, ASTM C1277, ASTM C1540, or CISPI 310. The elastomeric gasket shall
comply with ASTM C564. Hubless cast-iron pipe and fittings shall be clean and free of dirt, mud, sand, and foreign materials.

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED
SECTIONS

ASTM C1563-2004 Gaskets for Use in Connection with Hub & Spigot Cast Iron Soil
Pipe and Fittings for Sanitary Drain, Waste, Vent, and Storm Piping
Applications

Joints 705.4.2
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Cut pipe shall be free from sharp edges. Gasket shall be placed on the end of the pipe or fitting and the stainless steel shield and
clamp assembly on the end of the other pipe or fitting. Pipe or fittings shall be seated against the center stop inside the elastomeric
sleeve. Slide the stainless steel shield and clamp assembly into position centered over the gasket and tighten. Bands shall be tight-
ened using an approved calibrated torque wrench specifically set by the manufacturer of the couplings.

COMMITTEE STATEMENT:
The amendment provides the correct terminology for the proposed type of coupling.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Tim Ross, Ross Distributing, Inc.

RECOMMENDATION: 
Request to reject the code change proposal by this public comment.

SUBSTANTIATION:
1. The code already requires the elastomeric gasket used for cast-iron hub and spigot pipe to comply with ASTM

C564. To require it to be tested further, as part of a final installation, in accordance with ASTM C1563 is overly
restrictive considering no technical documentation was provided to demonstrate an issue with the current test-
ing practices outlined in Section 712.0 (Testing) of the UPC.  

2. Furthermore, the testing requirements in ASTM C1563 not only conflict, but it could be argued are more restric-
tive than the requirements in Section 712.0 of the UPC. For example, Section 11.0 of ASTM C1563 requires that
the installation be tested with only water, with the pressure being increased at a rate of 5 psi for the first minute
and then 10 psi for the second minute until a target pressure of 13 psi is reached. The target pressure is to be
maintained for a period of not less than 20 minutes.  On the other hand, Section 712.0 of the UPC permits either
air or water to be used for testing purposes except for plastic pipe. Where water is used, the entire system shall
be filled to the point of overflow, or in sections that are subjected to a test of not less than 10 foot head of water
or 4.3 psi, for a period of not less than 15 minutes. 

3. Finally, the testing procedures of ASTM C1563 (Section 10.1) require that all testing be performed at room tem-
perature which is generally considered an average temperature of 70 degrees Fahrenheit. This of course is not
practical for most conditions encountered in the field, and better suited for testing that is conducted in a labora-
tory. 
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Item # 252 Comment Seq # 106
UPC 2015 – (707.4):

SUBMITTER: Jim Dimit
City of Los Angeles, Department of Building & Safety 

RECOMMENDATION:
Revise text as follows:

707.4 Location. Each horizontal drainage pipe shall be provided with a cleanout at its upper terminal, and each run of piping,
that is more than 100 feet (30 480 mm) in total developed length, shall be provided with a cleanout for each 100 feet (30 480
mm), or fraction thereof, in length of such piping. An additional cleanout shall be provided in a drainage line for each aggre-
gate horizontal change of direction exceeding 135 degrees (2.36 rad). A cleanout shall be installed above the fixture connection
fitting, serving each urinal, regardless of the location of the urinal in the building.
Exceptions:
(1) & (2) (remaining text unchanged)
(3) Excepting the building drain, and its horizontal branches, and urinals, a cleanout shall not be required on a pipe or piping

that is above the floor level of the lowest floor of the building.
(4) (remaining text unchanged)

SUBSTANTIATION:
(Attachments for Item # 252 are included in the substantiation CD presented to the TC)

Regardless of the location of the urinal in a building there continues to be a problem of stoppages immediately down-
stream of the fixture connection fitting outlet.

Using a “urinal auger” has limited effect and range for thoroughly cleaning the urinal drain lines. This condition
has been exasperated with the smaller diameter trap area of the “high efficiency urinals,” and/or “waterless urinals.”
Removing the urinal from the wall has been necessary for most mechanical cleaning of the vertical and horizontal
urinal drains.

Installing a cleanout above the fixture connection fitting serving each urinal will provide access for mechanically
cleaning the drain line without having to remove the urinal from the wall.

I have discussed this situation with many plumbing contractors. They agree that a code required cleanout
installed above the fixture connection fitting of the urinal would expedite cleaning of the drain lines and be less incon-
venient to their customers. An accessible cleanout would also promote ongoing preventative maintenance of the uri-
nal drain system.

Please see the attached letter from Mr. Brauer Plumbing Supervisor for Los Angeles World Airports.

COMMITTEE ACTION: Accept as Submitted

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT 1:
SUBMITTER: April Trafton, Donald Dickerson Associates

RECOMMENDATION: 
Request to reject the code change proposal by this public comment.

SUBSTANTIATION:
No technical justification was provided to support this overly restrictive requirement. For years, it has been an
accepted practice to simply remove the urinal if cleaning of the drain line(s) was necessary. The UPC is a minimum
code for the protection of public health and safety; which this code change proposal does not address. As indicated
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by the substantiation provided by the submitter, the intent of this code change proposal is to provide a way for mak-
ing it easier to clean the drain line(s) of a urinal so that customers are not inconvenienced; which should not be a
sufficient enough reason for justifying the added costs to construction since the level of public health and safety is
not improved.

PUBLIC COMMENT 2:
SUBMITTER: Cyril Unger, CPD, Chairman, American Society of Plumbing Engineers Legislative Committee 

RECOMMENDATION: 
Request to reject the code change proposal by this public comment.

SUBSTANTIATION:
To require a cleanout for every urinal is overly restrictive, and there was no technical justification provided for this
change. This change is based on someone’s belief that urinals are a problem. If there was such a problem, there
would be valid statistics to support this change. Furthermore, it would be rather ugly to have cleanout covers all
over the walls of public toilet rooms. 
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Item # 259 Comment Seq # 107
UPC 2015 – (708.1, Table 708.1):

SUBMITTER: Cyril Unger, CPD, Chairman
American Society of Plumbing Engineers Legislative Committee

RECOMMENDATION:
Revise text as follows:

708.0 Grade of Horizontal Drainage Piping.
708.1 General. Horizontal drainage piping shall have a minimum pitch in accordance with Table 708.1. be run in practical
alignment and a Horizontal drainage piping shall be installed with a uniform slope. of not less than 1⁄4 inch per foot (20.8 mm/m)
or 2 percent toward the point of disposal provided that, where it is impractical due to the depth of the street sewer, to the struc-
tural features, or to the arrangement of a building or structure to obtain a slope of 1⁄4 inch per foot (20.8 mm/m) or 2 percent,
such pipe or piping 4 inches (100 mm) or larger in diameter shall be permitted to have a slope of not less than 1⁄8 inch per foot
(10.4 mm/m) or 1 percent, where first approved by the Authority Having Jurisdiction.

TABLE 708.1
MINIMUM HORIzONTAL PITCH

For SI units: 1 inch = 25 mm, 1 inch per foot = 83.3 mm/m

SUBSTANTIATION:
The pitch of a drain pipe must provide a velocity of flow of 2 feet per second. This is the recognized velocity for
keeping solids suspended in the liquids. The velocity of flow is always calculated with half full flow. Using the Man-
ning equation, the flow velocity for half full flow can be calculated for any piping material.

All materials approved for drainage piping that are 3 inch will flow 2 feet per second or greater with a pitch of 1⁄8
inch per foot. For 6 inch and larger pipe, a pitch of 1⁄16 inch per foot will produce a velocity of 2 feet per second or
greater. These values are all published in the ASPE Handbook of Tables.

Pitch should never be left to the discretion of the Authority Having Jurisdiction. There is nothing arbitrary with
pitch. Either there is adequate velocity of flow or there is not. It is all dependent on the pitch based on the pipe size
and the roughness of the pipe.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
The proposed code language to be deleted contains requirements that are needed for the application and enforce-
ment of the code.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Cyril Unger, CPD, Chairman, American Society of Plumbing Engineers Legislative Committee

RECOMMENDATION: 
Request to accept the code change proposal as submitted by this public comment.

SUBSTANTIATION:
The TC’s reason for rejecting this change is that it deletes needed requirements. The only text being removed that
does not have a replacement requirement is the statement that drains be “run in practical alignment.” The question
becomes, alignment with what? Furthermore, what is practical? The only requirement for this section is to specify
the minimum pitch for the piping system. The change being proposed by ASPE is clearly understood with a table to
identify the minimum pitch. 

DRAINAGE PIPE SIzE (inch) MINIMUM PITCH (inches per foot) 
11⁄4 to 2 1⁄4 
3 to 5 1⁄8 

6 or larger 1⁄16 
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Item # 263 Comment Seq # 108
UPC 2015 – (710.13):

SUBMITTER: Julius Ballanco, P.E., CPD, FASPE
JB Engineering and Code Consulting, P.C.

RECOMMENDATION:
Revise text as follows:

710.13 Macerating Toilet Systems and Pumped Waste Systems. Listed Fixtures shall be permitted to discharge to a
macerating toilet systems or pumped waste system. shall be permitted as an alternate to a sewage pump system where approved
by the Authority Having Jurisdiction. Macerating toilet systems and pumped waste systems shall comply with ASME
A112.3.4/CSA B45.9 and shall be installed in accordance with the manufacturer’s installation instructions.

TABLE 1401.1
REFERENCED STANDARDS

Note: ASME A112.3.4/CSA B45.9 is a working draft and is not completed at the time of this monograph.

(portions of table not shown remain unchanged)

SUBSTANTIATION:
At the time of the code change deadline, a harmonized standard (ASME A112.3.4/CSA B45.9) is being finalized that
expands the macerating toilet standard to include pumped waste systems. Pumped waste systems are typically
used to add handicapped fixtures to existing buildings. A common fixture is a shower that is placed along an acces-
sible route in an existing dwelling unit.

The harmonized standard includes all of the original requirements for macerating toilet systems. Similar require-
ments are provided for pumped waste systems.

The modification to the code text will simply identify that a plumbing fixture can discharge to either a macerat-
ing toilet system or a pumped waste system. If the fixture is a water closet, a macerating toilet system would be
required. All other fixtures could discharge to either a macerating toilet system or a pumped waste system. 

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
Problems may occur if any type of fixture is discharged to a macerating toilet system. The committee prefers Item
# 262 as this proposal references a standard that is still a working draft, and should not be referenced in the UPC
until its completed.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Julius Ballanco, P.E., CPD, FASPE, JB Engineering and Code Consulting, P.C.

RECOMMENDATION: 
Request to replace the code change proposal by this public comment.

710.13 Macerating Toilet Systems and Pumped Waste Systems. Fixtures shall be permitted to discharge to a Mmac-
erating toilet systems or pumped waste system. shall be permitted as an alternate to a sewage pump system where approved by
the Authority Having Jurisdiction. Such systems shall comply with ASME A112.3.4/CSA B45.9 or CSA B45.9 and shall be
installed in accordance with the manufacturer’s installation instructions.

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED
SECTIONS

ASME A112.3.4-2012/CSA
B45.9-2012

Plumbing Fixtures with Pumped Waste and Macerated Toilet Systems Fixtures 710.13
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TABLE 1401.1
REFERENCED STANDARDS

Note: ASME A112.3.4/CSA B45.9 meets the requirements for a mandatory reference standard in accordance
with Section 3-3.7.1 of IAPMO’s Regulations Governing Committee Projects.

(portions of table not shown remain unchanged)

SUBSTANTIATION:
At the time when the originally code change proposal was discussed in Salt Lake City, I asked for a rejection since
the standard had not yet been finalized. Since that time, the standard has been finalized and should supersede
ASME A112.3.4 and CSA B45.9 where referenced in the UPC in accordance with the preface of the new harmonized
standard. The proposed language is based on what the Technical Committee approved for Item # 262, and has
been modified accordingly. 

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED
SECTIONS

ASME A112.3.4-2013/CSA
B45.9-2013

Plumbing Fixtures with Pumped Waste and Macerating Toilet Sys-
tems

Fixtures 710.13

ASME A112.3.4-2000
(R2004)*

Macerating Toilet Systems and Related Components Fixtures 710.13

CSA B45.9-2002 (R2008) Macerating Systems and Related Components DWV Com-
ponents

710.13
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Item # 265 Comment Seq # 109
UPC 2015 – (715.4):

SUBMITTER: Michael Cudahy
Plastic Pipe and Fittings Association (PPFA)

RECOMMENDATION:
Add new text as follows:

715.4 Installation. Thermoplastic piping shall be installed in accordance with this code and ASTM D2321.

SUBSTANTIATION:
At the time of the drafting of this proposal, it is a possibility that all mandatory standards in Table 1401.1 may also
require a mention in the body of the code. This proposal simply creates a section so that ASTM D2321, Standard
Practice for Underground Installation of Thermoplastic Pipe for Sewers and Other Gravity-Flow Applications, has a
mention in the code body.

COMMITTEE ACTION: Accept as Submitted

NOTE: Item # 265 failed to achieve the necessary 2⁄3 affirmative vote of returned ballots. In accordance with Section
4-3.5.2 of the Regulations Governing Committee Projects, a public comment is requested for this proposal. The
technical committee will reconsider this proposal as a public comment.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT 1:
SUBMITTER: Michael Cudahy, Plastic Pipe and Fittings Association (PPFA)

RECOMMENDATION: 
Request to accept the code change proposal as submitted by this public comment.

SUBSTANTIATION:
ASTM D2321, “Standard Practice for Underground Installation of Thermoplastic Pipe for Sewers and Other Grav-
ity-Flow Applications,” should be in the code. This item had a close vote on the letter ballot. Some commenters
wished to see extracts of the standard to be included within the body of the code. However, this is a lengthy twelve-
page installation standard, which is subject to change and copyright. Therefore, such extracts are not possible.  

PUBLIC COMMENT 2 (Assembly Action):
SUBMITTER: Sarah Aguilar, Southland Industries

RECOMMENDATION: 
Request to reject the code change proposal by this public comment.

SUBSTANTIATION:
This is an installation standard and would require one to purchase the standard to properly install the piping. The
language should be included in the body of the code to provide proper direction to the installer.
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Item # 266 Comment Seq # 110
UPC 2015 – (814.0 – 814.6, Table 814.3):

SUBMITTER: Dave Levanger
Chair, Technical Correlating Committee (TCC) (see TCC Report Item # 92)

RECOMMENDATION:
Revise text as follows:

814.0 Condensate Wastes and Control.
814.1 Condensate Disposal. Condensate from air washers, air-cooling coils, fuel-burning condensing appliances, and the
overflow from evaporative coolers, and similar water-supplied equipment or similar air-conditioning equipment shall be collected
and discharged to an approved plumbing fixture or disposal area. Where discharged into the drainage system, equipment shall
drain by means of an indirect waste pipe. The waste pipe shall have a slope of not less than 1⁄8 inch per foot (10.4 mm/m) or 1
percent slope and shall be of approved corrosion-resistant material not smaller than the outlet size in accordance with Table 814.1
Section 814.3 or Section 814.4 for air-cooling coils or condensing fuel-burning appliances, respectively. Condensate or waste-
water shall not drain over a public way.
814.2 Condensate Control. Where a cooling coil or cooling unit is located in an attic or furred space where damage is capa-
ble of resulting from condensate overflow, an additional watertight pan of corrosion-resistant metal shall be installed beneath
the cooling coil or unit top to catch the overflow condensate due to a clogged primary condensate drain, or one pan with a stand-
ing overflow and a separate secondary drain shall be permitted to be provided in lieu of the secondary drain pan. The additional
pan or the standing overflow shall be provided with a drain pipe, not less than 3⁄4 of an inch (20 mm) nominal pipe size, dis-
charging at a point that is readily observed. This requirement is in addition to the requirements in Section 814.3 and Section 814.4.
814.23 Condensate Waste Sizeing. Condensate waste pipes from air-cooling coils shall be sized in accordance with the
equipment capacity as specified in Table 814.3.

TABLE 814.1 814.3
MINIMUM CONDENSATE PIPE SIzE

For SI units: 1 ton of refrigerant = 3.52 kW, 1 inch = 25 mm

The size of condensate waste pipes is for one unit or a combination of units, or as recommended by the manufacturer. The
capacity of waste pipes assumes a 1⁄8 inch per foot (10.4 mm/m) or 1 percent slope, with the pipe running three-quarters full at
the following pipe conditions:

(remaining text unchanged)

814.4 Fuel-Burning Appliance Condensate Drains. Condensate drain lines from individual fuel-burning condensing
appliances shall be sized as required by the manufacturer’s instructions. Condensate drain lines serving more than one appli-
ance shall be approved by the Authority Having Jurisdiction prior to installation.
814.35 Point of Discharge. Air-conditioning condensate waste pipes shall connect indirectly to the drainage system through
an air gap or air break to properly trapped and vented receptors, dry wells, leach pits, or the tailpiece of plumbing fixtures.

Condensate waste shall not drain over a public way.
814.6 Condensate Waste From Air-Conditioning Coils. Where the condensate waste from air-conditioning coils dis-
charges by direct connection to a lavatory tailpiece or to an approved accessible inlet on a bathtub overflow, the connection shall
be located in the area controlled by the same person controlling the air-conditioned space.

EQUIPMENT CAPACITy IN TONS OF REFRIGERATION MINIMUM CONDENSATE PIPE DIAMETER (inches)
Up to 20 3⁄4
21 – 40 1
41 – 90 11⁄4
91 – 125 11⁄2
126 – 250 2
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SUBSTANTIATION:
Sections 814.1 and 814.3 are being revised to correlate with Sections 312.1 and 312.3 of the UMC. Sections 814.2,
814.4, and 814.6 were added since provisions for air cooling coils, fuel-burning condensing appliances, and similar
water-supplied equipment are addressed in the UPC, and therefore relevant condensate waste provisions should
be included as well. These additions correlate the UPC with the UMC. The text “condensate waste shall not drain
over a public way” should be deleted from Section 814.5 of the UPC since similar provisions are already addressed
in Section 814.1, and therefore are redundant.

COMMITTEE ACTION: Accept as Submitted

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT 1:
SUBMITTER: William Erickson, C.J. Erickson Plumbing Co.

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

807.2 Condensate Waste. Where the condensate waste from air-conditioning coils discharges by direct connection to a
lavatory tailpiece or to an approved accessible inlet on a bathtub overflow, the connection shall be located in the area controlled
by the same person controlling the air-conditioned space.

(renumber remaining sections)

SUBSTANTIATION:
The provisions of Section 807.2 (Condensate Waste) are already stated in new Section 814.6 (Condensate Waste
From Air-Conditioning Coils), and therefore redundant.  

PUBLIC COMMENT 2:
SUBMITTER: Marguerite Carroll, UL, LLC

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

814.1 Condensate Disposal. Condensate from air washers, air-cooling coils, fuel-burning condensing appliances, and the
overflow from evaporative coolers and similar water-supplied equipment or similar air-conditioning equipment shall be collected
and discharged to an approved plumbing fixture or disposal area. Where discharged into the drainage system, equipment shall
drain by means of an indirect waste pipe. The waste pipe shall have a slope of not less than 1⁄8 inch per foot (10.4 mm/m) or 1
percent slope and shall be of approved corrosion-resistant material not smaller than the outlet size in accordance with Section
814.3 or Section 814.4 for air-cooling coils or condensing fuel-burning appliances, respectively. Condensate or wastewater shall
not drain over a public way. 

814.4 Fuel-Burning Appliance Condensate Drains. Condensate drain lines from individual fuel-burning condensing
appliances shall be sized as required by the manufacturer’s instructions. Condensate drain lines serving more than one appli-
ance shall be approved by the Authority Having Jurisdiction prior to installation. 

SUBSTANTIATION:
These requirements are applicable to all condensing appliances and should not be restricted to only those that are
fuel-burning. Text has been modified to eliminate reference to fuel-burning appliances to clarify that the require-
ments apply to all types of condensing appliances. 
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Item # 268 Comment Seq # 111
UPC 2015 – (811.2):

SUBMITTER: William H. LeVan
Cast Iron Soil Pipe Institute 

RECOMMENDATION:
Revise text as follows:

811.2 Waste and Vent Pipes. Each waste pipe receiving or intended to receive the discharge of a fixture into which acid or
corrosive chemical is placed, and each vent pipe connected thereto, shall be constructed of Chlorinated Poly(vinyl-chloride)
(CPVC), Polypropylene (PP), Polyvinylidene Fluoride (PVDF), chemical-resistant glass, high-silicon iron pipe, or lead pipe with
a wall thickness of not less than 1⁄8 of an inch (3.2 mm); an approved type of ceramic glazed or unglazed vitrified clay; or other
approved corrosion-resistant materials. High-silicon iron pipe and fittings shall comply with ASTM A861.

SUBSTANTIATION:
ASTM A861 is found in Chapter 14 but not previously found in the body of the code. Adding the referenced standard
enables users of the code to identify the proper standard for these products.

COMMITTEE ACTION: Accept as Submitted

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Julius Ballanco, P.E., CPD, FASPE, JB Engineering and Code Consulting, P.C.

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

811.2 Waste and Vent Pipes. Each waste pipe receiving or intended to receive the discharge of a fixture into which acid or
corrosive chemical is placed, and each vent pipe connected thereto, shall be constructed of Chlorinated Poly(vinyl-chloride)
(CPVC), Polypropylene (PP), Polyvinylidene Fluoride (PVDF), chemical-resistant glass, high-silicon iron pipe, or lead pipe with
a wall thickness of not less than 1⁄8 of an inch (3.2 mm); an approved type of ceramic glazed or unglazed vitrified clay; or other
approved corrosion-resistant materials. PP pipe and fittings shall comply with ASTM F1412 or CSA B181.3. PVDF pipe and
fittings shall comply with ASTM F1673 or CSA B181.3.  Chemical-resistant glass pipe and fittings shall comply with ASTM
C1053. High-silicon iron pipe and fittings shall comply with ASTM A861. 

SUBSTANTIATION:
This proposed change adds the appropriate standards for PP, PVDF, and chemical-resistant glass pipe and fittings
that are approved for acids or other corrosive chemicals.  This change is consistent with the recommendations from
the Standards Task Group to reference the appropriate standards in the chapters. Such a reference is necessary for
the standards to be enforceable. ASTM C1053, ASTM F1412, ASTM F1673, and CSA B181.3 are already refer-
enced in Table 1401.1 (Referenced Standards).
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Item # 272 Comment Seq # 112
UPC 2015 – (908.2 – 908.2.4, 206.0):

SUBMITTER: Julius Ballanco, P.E., CPD, FASPE
JB Engineering and Code Consulting, P.C.

RECOMMENDATION:
Revise text as follows:

908.2 Horizontal Wet Venting for Bathroom Groups. A maximum of 2 Wwater closets, 4 lavatories, 2 bathtubs, or com-
bination bath/showers or showers, 2 bidets or and 2 emergency floor drains connected to a horizontal branch drain within one
or two bathroom groups located on the same floor level and for private use shall be permitted to be vented by a horizontal wet
vent. Each fixture drain shall connect independently in a horizontal plane of less than 45 degrees (0.79 rad) with the horizontal
wet vent. The wet vent horizontal wet vent shall be considered the as a vent for the fixtures and shall extend from the connec-
tion of the dry vent along the direction of the flow in the drain pipe to from the most downstream fixture drain or trap arm con-
nection to the most upstream fixture drain connection to the horizontal branch drain. Each wet-vented fixture drain or trap arm
shall connect independently to the wet-vented horizontal branch drain. Each individual fixture drain or trap arm shall connect
horizontally to the wet-vented horizontal branch drain or shall be provided with a dry vent. The trap to vent distance shall be in
accordance with Table 1002.2. Only the fixtures within the bathroom groups shall connect to the wet-vented horizontal branch
drain. The water closet fixture drain or trap arm connection to the wet vent shall be downstream of the fixture drain or trap arm
connections. Additional fixtures shall discharge downstream of the wet vent system and be conventionally vented.
908.2.1 Vent Connection. The dry vent shall connect to the horizontal branch drain and shall be installed in accordance with
Sections 905.2, 905.3, and 905.5. connection to the wet vent shall be an individual vent or common vent for the lavatory, uri-
nal, bidet, shower, or bathtub. Only one wet-vented fixture drain or trap arm shall discharge upstream of the dry-vented fixture
drain connection.
908.2.2 Size. The horizontal wet vent shall be sized based on the fixture unit discharge into the horizontal wet vent, and. The
wet vent shall be not less than 2 inches (50 mm) in diameter for 4 drainage fixture units (dfu) or less, and not less than 3 inches
(80 mm) in diameter for 5 dfu or more. The dry vent shall be sized in accordance with Table 702.1 and Table 703.2 based on
the total fixture units discharging into the horizontal wet vent.
908.2.3 Trap Arm. The length of a fixture trap arm shall not exceed the limits of Table 1002.2. The trap size shall comply with
Section 1003.3.
908.2.4 Fixtures. A water closet fixture drain or trap arm connection to the horizontal wet vent shall be located downstream
of other fixture drain or trap arm connections made to the horizontal wet vent. Other fixtures, other than wet vented fixtures,
located downstream of the horizontal wet vent shall be vented in accordance with Section 901.1.

206.0
Dry Vent. A type of vent for a drainage system not intended to receive the discharge of liquid waste or sewage.

SUBSTANTIATION:
1. The TIA that was developed following the publication of the 2012 UPC is incorrect regarding the application of

horizontal wet venting. The justification for the TIA was that the section was confusing. To assist in the under-
standing of the requirements, Section 908.2 (Horizontal Wet Venting for Bathroom Groups) has been restruc-
tured into Section 908.2.3 (Trap Arm) and Section 908.2.4 (Fixtures). This will assist the end user in applying
and enforcing the horizontal wet venting provisions of Chapter 9.

2. In Section 908.2, the reference to one and two bathroom groups has been replaced with the maximum number
and type of fixtures that can be accommodated by any one horizontal wet vent. Apparently, there was confusion
as to the application of bathroom groups. Furthermore, in Section 908.2, the text “and for private use” has been
deleted as provisions for horizontal wet venting should be applicable for both private and public occupancies as
long as the requirements of Section 908.2 are met. Finally, the language pertaining to how each fixture drain or
trap arm shall connect into the horizontal wet vent has been revised to ensure that the trap weir of the fixture
trap is not located above the connection.
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3. In Section 908.2.1 (Vent Connection), a reference to Section 905.2 (Horizontal Drainage Pipe) has been added
to clarify to the end user that where a vent connects to a horizontal drainage pipe, such vent shall have its invert
located above the drainage centerline to prevent the flow of waste from blocking the flow of air through the vent,
or resulting in waste flowing into the vent piping. Furthermore, a reference to Section 905.3 (Vent Pipe Rise) has
been added to clarify that, unless prohibited by a structural condition, each vent shall rise vertically to a point of
not less than 6 inches above the flood-level rim of the fixtures it serves before offsetting. Finally, a reference to
Section 905.5 (Location of Opening) has been added to clarify to the end user that the vent pipe opening of the
dry vent (except for water closets and similar fixtures) cannot be located below the weir of the trap.

4. Section 908.2.3 (Traps) should not only include the maximum trap arm length provisions of Table 1002.2, but
trap size requirements in accordance with Section 1003.3 (Size) as well.

5. Section 908.2.4 (Fixtures) should include text that clarifies to the end user that where a water closet is installed
on a horizontal wet vent. While it is not necessary, the location of the water closet is listed as being located
downstream of all other fixture or trap arm connections made to the same horizontal wet vent. Again, this is
unnecessary, but it was added by the TC during previous code cycles. It should be noted that testing over the
last 50 years has verified that water closets don’t have to be located the furthest downstream in a wet venting
installation. Furthermore, the text clarifies that other fixtures that are not wet vented, and located downstream
of the horizontal wet vent, should be vented in accordance with Section 901.1 to protect such fixtures from back-
siphonage and backpressure.

6. A definition for “dry vent” has been added to assist the end user in applying and enforcing the term where used
in Section 908.2. As the definition states, a “dry vent” is a type of “vent” which is only intended to ventilate a
plumbing drainage system, and is not intended to receive the discharge of liquid waste or sewage like a “wet
vent”.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
The committee prefers Item # 273 which was developed by a task group that was charged with making the provi-
sions of Section 908.2 easier to apply and enforce.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Cyril Unger, CPD, Chairman, American Society of Plumbing Engineers Legislative Committee

RECOMMENDATION: 
Request to accept the code change proposal as submitted by this public comment.

SUBSTANTIATION:
The proposed change to the wet venting section is consistent with the design parameters identified by ASPE in their
Design Handbook. The limitations for wet venting have been identified in this manner since the 1940s. Further
research was done at the National Bureau of Standards resulting in the publication of BMS 119 in 1950. This research
was followed up by additional research at the Stevens Institute of Technology, the NAHB Research Laboratories, and
the National Bureau of Standards. In Professor Swaffield’s last book, Transient Airflow in Building Drainage Systems,
he explained the airflow phenomenon that occurs in wet venting that supports the original proposed code change.
Following the research over the last 80 years, and understanding the air transport in such a piping system, it is
clearly understood that this proposed code change correctly identifies the application and proper limitations of a wet
venting system. While it could be further expanded, the change is consistent with the remainder of the code.  See
the following diagrams for back to back bathroom group wet venting that are consistent with the original proposed
code change, and they work because they are based on all of the previously stated research.
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Item # 273 Comment Seq # 113
UPC 2015 – (TIA UPC - 001-12, 908.2 – 908.2.1.5, 204.0, 206.0, 224.0):

SUBMITTER: Phil Ribbs
PHR Consultants

RECOMMENDATION:
Revise text as follows:

908.2 Horizontal Wet Venting for a Bathroom Groups. 
908.2.1 Where Permitted. A bathroom group located on the same floor level shall be permitted to be vented by a horizon-
tal wet vent where all of the conditions of Section 908.2.1.1 through Section 908.2.1.5 are met.
Water closets, bathtubs, showers, and floor drains within one or two bathroom groups located on the same floor level and for
private use shall be permitted to be vented by a wet vent. The wet vent shall be considered the vent for the fixtures and shall
extend from the connection of the dry vent along the direction of the flow in the drain pipe to the most downstream fixture drain
or trap arm connection to the horizontal branch drain. Each wet-vented fixture drain or trap arm shall connect independently to
the wet-vented horizontal branch drain. Each individual fixture drain or trap arm shall connect horizontally to the wet vented
horizontal branch drain or shall be provided with a dry vent. The trap to vent distance shall be in accordance with Table 1002.2.
Only the fixtures within the bathroom groups shall connect to the wet-vented horizontal branch drain. The water closet fixture
drain or trap arm connection to the wet vent shall be downstream of the fixture drain or trap arm connections. Additional fix-
tures shall discharge downstream of the wet vent system and be conventionally vented.
908.2.1.1 Vent Connection. The dry vent connection to the wet vent shall be an individual vent or common vent for the lava-
tory, urinal, for the bidet, shower, or bathtub. One or two vented lavatory(s) shall be permitted to serve as a wet vent for a bath-
room group. Only one wet-vented fixture drain or trap arm shall discharge upstream of the dry-vented fixture drain connection.
All dry vent connections to the horizontal wet vent shall be in accordance with Section 905.2 and Section 905.3.
908.2.2.1.2 Size. The wet vent shall be sized based on the fixture unit discharge into the wet vent. The wet vent shall be not
less than 2 inches (50 mm) in diameter for 4 drainage fixture units (dfu) or less, and not less than 3 inches (80 mm) in diame-
ter for 5 dfu or more. The dry vent shall be sized in accordance with Table 702.1 and Table 703.2 based on the total fixtures units
discharging into the wet vent.
908.2.1.3 Trap Arm. The length of the trap arm shall not exceed the limits in Table 1002.2. The trap size shall be in accor-
dance with Section 1003.3. The vent pipe opening from the horizontal wet vent, except for water closets and similar fixtures,
shall not be below the weir of the trap.
908.2.1.4 Water Closet. The water closet fixture drain or trap arm connection to the wet vent shall be downstream of all fix-
ture drain or trap arm connections to the horizontal wet vent.
908.2.1.5 Additional Fixtures. Additional fixtures shall discharge downstream of the wet vent system and be convention-
ally vented. Only the fixtures within the bathroom group shall connect to the wet-vented horizontal branch.

204.0
Bathroom Group. A group of fixtures consisting of a Any combination of fixtures, not to exceed one water closet, one or two
lavatories, and either a one bathtub, a or one combination bath/shower, or and a one shower, and may include a urinal or bidet
and an emergency floor drain.

Bathroom. A room equipped with a shower, bathtub, or combination bath/shower.

206.0
Dry Vent. A vent that does not receive the discharge of any sewage or waste.

224.0
Vent. See Plumbing Vent; Dry Vent; Wet Vent.

SUBSTANTIATION:
Technical Merit:
1. Because of the public concern that the current code language is confusing as to the meaning, application and

enforcement of horizontal wet venting, increasing the liability of unsafe installations where the trap seal of fix-
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tures may be unduly compromised, the committee recommends this Tentative Interim Amendment. The pro-
posed changes rectify this confusion by creating sub-sections to better simplify the major components of the wet
vent system. The new Subsections 908.2.1.3, 908.2.1.4, and 908.2.1.5 contain language current in Section
908.2.1 but have been moved from a single paragraph that is the cause of confusion to subsections for better
clarity. 

2. The figures illustrate the intent of the proposed code language. Figure 1 illustrates two bathroom groups on
separate horizontal wet vent systems permitted by Section 908.2.1. The lavatory(s) in each bathroom group
serves as the wet vent for the bathroom group in accordance with Section 908.2.1.1. In Bathroom Group 1, the
bathtub is upstream the dry-vented lavatory complying with Section 908.2.1.1. The water closet is downstream
of all the trap arm connections to the horizontal wet vent according to Section 908.2.1.4. Figure 2 and Figure
3 illustrate the same as Figure 1, but allowing different configurations. Figure 4 and Figure 5 illustrate the bath-
tub serving as the wet vent for the bathroom group in accordance with Section 908.2.1.1. The lavatory is required
to be vented according to Section 908.2.1.3. 

Emergency nature:
1. The current code language has overlooked the consequence of allowing the option of the dry vent connection

to the wet vent on fixtures other than the lavatory. This would allow an unvented lavatory to connect independ-
ently to the wet vented horizontal branch as long as the distance of the lavatory trap arm to the wet vented hor-
izontal branch is in accordance with Table 1002.2. This would allow the lavatory trap arm to form an S-trap,
which is in conflict with Section 1004.1 that prohibits S-traps.

2. Because of the allowance mentioned above that has overlooked the prohibition of an S-trap that would be formed
by an unvented lavatory trap arm, there is the potential of a health risk in the event that the S-trap is subject to
self-siphon, allowing sewer gas to enter the living space. 

3. The proposed revision removes the conflict with the other code section by adding provisions in Section 908.2.1.3
that comply with Section 1002.4 to prevent any trap arm from forming an S-trap. With this provision, the lava-
tory(s) may serve as the wet vent, or shall be individually vented when not serving as the wet vent (as shown in
Figure 4).

4. The revision has removed the health risk by further adding a factor of safety to prevent siphonage or self-
siphonage of fixtures by limiting the number of bathroom groups to one on a horizontal wet vent, and by limiting
the number of fixtures allowed on a horizontal wet vent. Therefore, the committee revised the definition of bath-
room group to reflect this factor of safety. 

*Please note that the following figures are for informational purposes only, and are not a part of the code
change that is requested by this TIA.

Figure 1
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Figure 2

Figure 3
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Figure 4

Figure 5

COMMITTEE ACTION: Accept as Submitted

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Cyril Unger, CPD, Chairman, American Society of Plumbing Engineers Legislative Committee

RECOMMENDATION: 
Request to reject the code change proposal by this public comment.

SUBSTANTIATION:
The proposed change shows a lack of understanding of a horizontal wet vent system. The proposal is overly restric-
tive with the arbitrary removal of double bathroom group wet venting. The only reason given for removing double bath-
room group wet venting is that it is confusing. That is not a technical justification for the removal of a viable venting
system that has withstood the test of time with numerous installations throughout the United States. 
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Item # 275 Comment Seq # 114
UPC 2015 – (912.0 – 912.6, Table 1401.1):

SUBMITTER: Cyril Unger, CPD, Chairman
American Society of Plumbing Engineers Legislative Committee 

RECOMMENDATION:
Add new text as follows:

912.0 Air Admittance Valves.
912.1 General. Vent systems shall be permitted to utilize air admittance valves. Stack-type air admittance valves shall com-
ply with ASSE 1050. Individual and branch-type air admittance valves shall comply with ASSE 1051. Chemical waste air admit-
tance valves shall comply with ASSE 1049.
912.1.1 Vent Required. Not less than one stack vent or vent stack shall extend outdoors to the open air on a drainage and vent
system utilizing air admittance valves.
912.2 Installation. Air admittance valves shall be installed in accordance with the manufacturer’s installation instructions.
912.3 Where Permitted. Individual, branch, and circuit vents shall be permitted to terminate with a connection to an indi-
vidual or branch-type air admittance valve. Stack vents and vent stacks shall be permitted to terminate to stack-type air admit-
tance valves. Individual and branch-type air admittance valves shall vent only fixtures that are located on the same floor level
and connect to a horizontal branch drain. The horizontal branch drain having individual and branch-type air admittance valves
shall be in accordance with Section 912.3.1 or Section 912.3.2. Stack-type air admittance valves shall comply with Section
912.3.3.
912.3.1 Location of Branch. The horizontal branch drain shall connect to the drainage stack or building drain not more than
five stories from the top of the stack.
912.3.2 Relief Vent. Where the horizontal branch is located more than five stories from the top of the stack, the horizontal
branch shall be provided with a relief vent that shall connect to a vent stack or stack vent, or extend outdoors to the open air.
The relief vent shall connect to the horizontal branch drain between the stack and the most downstream fixture drain connected
to the horizontal branch drain. The relief vent shall be not less than 2 inches (50 mm) in diameter. The relief vent shall be per-
mitted to serve as the vent for other fixtures.
912.3.3 Stack Type Connection. Stack-type air admittance valves shall connect to vent stacks or stack vents that serve
drainage stacks not exceeding seven stories in height.
912.4 Location. Individual and branch-type air admittance valves shall be located not less than 4 inches (102 mm) above the
horizontal branch drain or 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 max-
imum developed length permitted for the vent. The air admittance valve shall be installed not less than 6 inches (152 mm) above
insulation materials.
912.5 Access and Ventilation. Air admittance valves shall be accessible. The valve shall be located within a ventilated
space that allows air to enter the valve.
912.6 Size. The air admittance valve shall be sized for the fixture unit discharge and drainage pipe size of the connected drain.

TABLE 1401.1
REFERENCED STANDARDS

Note: ASSE 1049, ASSE 1050, and ASSE 1051 meet the requirements for mandatory reference standards in
accordance with Section 3-3.7.1 of IAPMO’s Regulations Governing Committee Projects.

(portions of table not shown remain unchanged)

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED 
SECTIONS

ASSE 1049-2009* Individual and Branch Type Air Admittance Valves for Chemical
Waste Systems

DWV Compo-
nents

912.1

ASSE 1050-2009* Stack Air Admittance Valves for Sanitary Drainage Systems DWV Compo-
nents

912.1

ASSE 1051-2009 Individual and Branch Type Air Admittance Valves for Sanitary
Drainage Systems

DWV Compo-
nents

912.1
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SUBSTANTIATION:
This change adds the necessary requirements for the allowance of air admittance valves. The requirements are
consistent with the ASPE Plumbing Engineering and Design Handbook. Air admittance valves are currently permit-
ted under the engineered design section. By introducing the requirements to Chapter 9, an engineer will not be
required to design a system using air admittance valves.

The proposed requirements reference the three AAV standards, ASSE 1049, ASSE 1050, and ASSE 1051. With
the merger between ASSE and IAPMO it is appropriate to reference the proper use of IAPMO standards (ASSE) in
the Uniform Plumbing Code.

There has been extensive research done on the use of air admittance valves. They are used throughout the
United States. There is not one state that does not have working air admittance valves in use today. Many states
have modified the Uniform Plumbing Code with language similar to what is proposed. 

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
The committee has presented arguments and reasons for rejection of this item as shown in the Report on Propos-
als (ROP) and Report on Comments (ROC) from previous code development cycles. The committee is concerned
of the possibility that a mechanical AAV device will fail. The installation of an AAV would not be in compliance with
Section 1002.1. The committee notes that AAV’s could be installed under Section 301.4 for an Alternative Engi-
neered Design or Section 301.2 for Alternate Materials and Methods of Construction Equivalency.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Cyril Unger, CPD, Chairman, American Society of Plumbing Engineers Legislative Committee

RECOMMENDATION: 
Request to accept the code change proposal as submitted by this public comment.

SUBSTANTIATION:
The Technical Committee’s reason for rejecting this change is because of their concern about air admittance valves.
Furthermore, they want such use to be limited to alternative design or engineered design. This make no sense since
the use of air admittance valves is technically justified. It is inappropriate to restrict a system to a special condition
when the only justification given is there is concern that a component may fail. We have components failing in every
type of plumbing system. That doesn't mean that we restrict the system to an alternative design or engineered
design. 

With more than 8,000,000 air admittance valves in use in the United States, it is difficult to claim they are going
to fail. For more than 25 years, air admittance valves have performed as designed. Numerous jurisdictions that
adopt the Uniform Plumbing Code have amended the code to allow the use of air admittance valves. 
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Item # 278 Comment Seq # 115
UPC 2015 – (1007.1):

SUBMITTER: Julius Ballanco, P.E., CPD, FASPE
JB Engineering and Code Consulting, P.C.

RECOMMENDATION:
Revise text as follows:

1007.0 Trap Seal Protection.
1007.1 General. Floor drain or similar traps directly connected to the drainage system and subject to infrequent use shall be
protected with a trap seal primer, except where not deemed necessary for safety or sanitation by the Authority Having Jurisdic-
tion. Trap seal primers shall be accessible for maintenance.

SUBSTANTIATION: 
Sewer gas is a serious concern. One of the leading causes of the escape of sewer gas into a building is through a
floor drain with a trap seal that has evaporated. How can an AHJ deem protection to be unnecessary? This would
be equivalent to allowing a vent to not extend through the roof, or by allowing a judgement as to whether backflow
protection is needed on the water supply to a water closet. Neither situation would allow an AHJ to deem the code
requirement unnecessary. Similarly, there is no method provided for an AHJ to make such a determination. Without
such guidelines, there should never be a statement relying on an AHJ judgement.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
The proposed code language to be deleted contains requirements that are needed to provide the AHJ with the flex-
ibility to enforce the code.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Julius Ballanco, P.E., CPD, FASPE, JB Engineering and Code Consulting, P.C.

RECOMMENDATION: 
Request to accept the code change proposal as submitted by this public comment.

SUBSTANTIATION:
When a statement of, “where deemed necessary for safety and sanitation by the Authority Having Jurisdiction”
appears in the code, there must be guidelines provided for the AHJ to make such determination. There are no guide-
lines provided for this section. An inspector can simply declare that no hazard exists. Yet, within a month a trap seal
can evaporate and sewer gas can leak into the building. The only justification given by the AHJ would be, “I didn’t
think it was necessary.” Evaporation of a trap is something that occurs in every trap that is not used for an extended
period of time. Most emergency floor drains receive no regular discharge of water. Hence, the trap seal will evapo-
rate. The time until the seal is evaporated enough to cause a leakage of sewer gas depends on the temperature and
humidity of the ambient air. Some form of protection is necessary to prevent the escape of sewer gas into the build-
ing due to infrequently used traps. 
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Item # 279 Comment Seq # 116
UPC 2015 – (1007.1, Table 1401.1):

SUBMITTER: Julius Ballanco, P.E., CPD, FASPE
JB Engineering and Code Consulting, P.C./Rep. Sure Seal

RECOMMENDATION:
Revise text as follows:

1007.0 Trap Seal Protection.
1007.1 General. Floor drain or similar traps directly connected to the drainage system and subject to infrequent use shall be
protected with a trap seal primer or trap seal protection device, except where not deemed necessary for safety or sanitation by
the Authority Having Jurisdiction. Trap seal primers shall comply with ASSE 1018 and ASSE 1044. Trap seal protection devices
shall comply with ASSE 1072. Trap seal primers shall be accessible for maintenance.

TABLE 1401.1
REFERENCED STANDARDS

Note: ASSE 1072 meets the requirements for a mandatory reference standard in accordance with Section
3-3.7.1 of IAPMO’s Regulations Governing Committee Projects.

(portions of table not shown remain unchanged)

SUBSTANTIATION:
This change adds the reference to the appropriate standards for trap seal primers. This follows the recommenda-
tion of the Standards Task Group for referencing the appropriate standards directly in the code.

An additional protection measure has been added for protecting trap seals with trap seal protection devices.
These devices are regulated by ASSE 1072. ASSE 1072 has the appropriate requirements for testing and listing
these protection devices.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
These devices do not comply with Section 1004.2 as they contain movable parts. The committee has rejected sim-
ilar proposals in the past. See committee action on Item # 277 on the acceptance of approved standards.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Julius Ballanco, P.E., CPD, FASPE, JB Engineering and Code Consulting, P.C./Rep. Sure Seal

RECOMMENDATION: 
Request to accept the code change proposal as submitted by this public comment.

SUBSTANTIATION:
The Technical Committee’s justification was that trap seal protection devices contain moveable parts and do not
comply with Section 1004.2. However, Section 1004.2 applies to a trap, not a trap seal protection device. Apparently,
there is confusion on the difference between a water trap seal and a device used to protect a water trap seal. A trap
primer valve has moving parts. That is the means by which the device adds water to the trap seal. A trap seal pro-

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED SECTIONS
ASSE 1072-2007 Barrier Type Floor Drain Trap Seal Protection Devices DWV Compo-

nents
1007.1
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tection device uses a membrane to prevent the evaporation of the liquid trap seal. A trap seal protection device is
not a trap seal, it is not a trap, and it is not a part of a trap. Furthermore, ASSE 1072 does not allow the device to
come in contact with the trap seal or in anyway inhibit the trap seal. This change is complete in listing all of the
acceptable standards for regulating trap seal protection methods. ASSE 1072 devices have been proven to be very
effective in protecting the trap seal from evaporation. ASSE 1072 is a national consensus standard developed by
ASSE which is a part of IAPMO.
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Item # 282 Comment Seq # 117
UPC 2015 – (1014.1):

SUBMITTER: Julius Ballanco, P.E., CPD, FASPE
JB Engineering and Code Consulting, P.C.

RECOMMENDATION:
Revise text as follows

1014.0 Grease Interceptors.
1014.1 Where Required General. Where it is determined by the Authority Having Jurisdiction that waste pretreatment is
required, aAn approved type of grease interceptor(s) in accordance with the provisions of this section shall be correctly sized
and properly installed in grease waste line(s) leading from sinks and drains, such as floor drains, floor sinks, and other fixtures
or equipment in serving establishments such as restaurants, cafes, lunch counters, cafeterias, bars and clubs, hotels, hospitals,
sanitariums, factory or school kitchens, or other establishments where grease is introduced into the drainage or sewage system
in quantities that can effect line stoppage or hinder sewage treatment or private sewage disposal. A combination of hydrome-
chanical, gravity grease interceptors, and engineered systems shall be allowed in order to meet this code and other applicable
requirements of the Authority Having Jurisdiction where space or existing physical constraints of existing buildings necessitate
such installations. A grease interceptor shall not be required for individual dwelling units or for private living quarters. Water
closets, urinals, and other plumbing fixtures conveying human waste shall not drain into or through the grease interceptor.

SUBSTANTIATION:
Reference to the AHJ is not necessary in this section. If there is grease laden waste, the discharge must be through
the grease interceptor. An AHJ should not have the power to waive such requirement which is the implication of the
current code text.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
An AHJ should have the authority to determine, based on the situation, whether or not a grease interceptor should
be installed.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Julius Ballanco, P.E., CPD, FASPE, JB Engineering and Code Consulting, P.C.

RECOMMENDATION: 
Request to accept the code change proposal as submitted by this public comment.

SUBSTANTIATION:
FOG has been identified as a major problem in public sewer systems. The Uniform Plumbing Code requires grease
interceptors to reduce the discharge of FOG into the public sewer systems. There cannot be language in the code
that allows the AHJ to arbitrarily exempt the use of a grease interceptor for grease laden waste. The Federal Gov-
ernment regulates the amount of grease that can be discharged from a building. Therefore, the only way to comply
with this regulation is to provide grease interceptors on drain lines that contain grease laden waste. 
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Item # 284 Comment Seq # 118
UPC 2015 – (1014.1.3):

SUBMITTER: Julius Ballanco, P.E., CPD, FASPE
JB Engineering and Code Consulting, P.C./Rep. InSinkErator

RECOMMENDATION:
Revise text as follows:

1014.1.3 Food Waste Disposal Units and Dishwashers. Unless specifically required or permitted by the Authority
Having Jurisdiction, nNo food waste disposal unit or dishwasher shall be connected to or discharge into a grease interceptor.
Commercial food waste disposers shall be permitted to discharge directly into the building’s drainage system.

SUBSTANTIATION:
There is no basis for an AHJ to allow the discharge of a food waste disposal unit into a grease interceptor. It has been
well established by studies and field experience that food waste disposal units should never discharge through a
grease interceptor. Such a discharge would not allow the grease interceptor to properly operate. Food waste disposal
units should always connect downstream of any grease interceptor.

Dishwashers should also never connect to a grease interceptor. The chemicals used in the dishwasher will
adversely affect the performance of the grease interceptor. Again, there is no basis for an AHJ to allow such an
installation.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
The proposed change will remove the ability of the AHJ to allow this type of installation where warranted.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Julius Ballanco, P.E., CPD, FASPE, JB Engineering and Code Consulting, P.C./Rep. InSinkErator

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

1014.1.3 Food Waste Disposal Units and Dishwashers. No food waste disposal unit or dishwasher shall be connected
to or discharge into a grease interceptor. Commercial food waste disposers shall be permitted to discharge directly into the build-
ing’s drainage system.
Exception: Food waste disposers shall be permitted to discharge to grease interceptors that are designed to receive the dis-
charge of food waste.

SUBSTANTIATION:
The modification was coordinated with the Plumbing and Drainage Institute (PDI). As PDI has indicated the only time
a food waste disposer should discharge to a grease interceptor is when the grease interceptor is specifically designed
to accept food waste. There are very few of these type of grease interceptors, however, they do exist and perform
properly. Otherwise, a food waste disposer should never discharge to a grease interceptor as such a discharge can
cause the grease interceptor to fail. 
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Item # 285 Comment Seq # 119
UPC 2015 – (1014.1.4):

SUBMITTER: Arnold Rodio
Chair, UPC Code Review Task Group (see Code Review Task Group Report Item # 61)

RECOMMENDATION:
Add new text as follows:

1014.1.4 Discharge Piping. The discharge piping from a grease interceptor shall be connected directly to the drainage sys-
tem where located in a building where food is prepared.

SUBSTANTIATION:
It is not uncommon for the discharge piping from a grease interceptor to be indirectly connected to the sanitary
drainage system where permitted by the manufacturer. The problem is that where such a grease interceptor is
installed in a kitchen, or an area of food preparation, the odors from the discharge piping could result in a health haz-
ard since the piping is open to atmosphere.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
Several health departments would not allow this type of connection. It is noted that the regulations of the U.S. Depart-
ment of Agriculture allow different methods for this connection. The proposed language also needs to be correlated
to other provisions within the UPC.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Laura Biggie, Los Angeles Department of Building & Safety

RECOMMENDATION: 
Request to accept the code change proposal as submitted by this public comment.

SUBSTANTIATION:
1. The TC stated that the proposed language needed to correlate with other provisions in the UPC. Currently there

are no provisions in the UPC that pertain to the connection of a grease interceptor to the sanitary drainage sys-
tem. Additional clarification is required for these special grease waste connections. Local health departments vary
in their required connections, this is true, yet should not dictate the stance of the model code. Amendments can
be made at the local level to address any health department concerns. 

2. The TC indicated that the U.S. Department of Agriculture (USDA) permitted different methods for connecting a
grease interceptor to a drainage system. However, the “Sanitation Performance Standards Compliance Guide,”
published by the USDA, does not indicate how a grease interceptor or trap is to be connected to the drainage
system. For informational purposes only, all of the sections within the guide that pertain to grease interceptors
or traps are shown as follows: 
a. 5-201.11 Approved. A plumbing system and hoses conveying water shall be constructed and repaired with

approved materials according to law.
b. 5-402.10 Establishment Drainage System. Food establishment drainage systems, including grease traps,

that convey sewage shall be designed and installed as specified under § 5-202.11(A).
c. 5-402.12 Grease Trap. If used, a grease trap shall be located to be easily accessible for cleaning.

3. An unsafe condition can result if the indirect waste receptor becomes overwhelmed by discharge (ex: slippery
floor).

4. Most manufacturers require or recommend a direct connection (ex: Schier, Zurn, Jay R. Smith, Watts, etc.). 
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Item # 287 Comment Seq # 120 
UPC 2015 – (1101.11.1 – 1101.11.2.2, 1105.1 – 1105.1.2):

SUBMITTER: Rand Ackroyd
Rand Technical Consulting, LLC

RECOMMENDATION:
Revise text as follows:

1101.11 Roof Drainage.
1101.11.1 Primary Roof Drainage. Roof areas of a building shall be drained by roof drains or gutters. The location and siz-
ing of drains and gutters shall be coordinated with the structural design and pitch of the roof. Unless otherwise required by the
Authority Having Jurisdiction, roof drains, gutters, vertical conductors or leaders, and horizontal storm drains for primary
drainage shall be sized based on a storm of 60 minutes duration and 100 year return period, with a maximum of 2 inches (51
mm) of ponding. Refer to Table D 1.1 (in Appendix D) for 100 year, 60 minute storms at various locations. 
1101.11.2 Secondary Drainage. Secondary (emergency) roof drainage shall be provided by one of the methods specified
in Section 1101.11.2.1 or Section 1101.11.2.2.
1101.11.2.1 Roof Scuppers or Open Side. Where Ssecondary roof drainage shall be is provided by an open-sided roof or
scuppers where the roof perimeter construction extends above the roof in such a manner that water will be entrapped, the pond-
ing depth for roof load design shall be 1 inch (25.4 mm) above the (overflow level) height of the perimeter. An open-sided roof
or scuppers shall be sized to prevent the depth of ponding water from exceeding that for which the roof was designed as deter-
mined by Section 1101.11.1. Scupper openings shall be not less than 4 inches (102 mm) high and have a width equal to the cir-
cumference three times the diameter of the roof drain required for the area served, sized in accordance with Table 1101.11. 
1101.11.2.2 Secondary Roof Drain. Secondary roof drains shall be provided. The secondary roof drains shall be located
not less than 2 inches (51 mm) above the roof surface. primary roof drains measured from the roof level at a point of 2 feet (610
mm) horizontal from the center of the primary drain. They shall be sized the same as the primary roof drain. The total depth of
ponding for the roof design will be 2 inches (51 mm) for the primary and 2 inches (51 mm) additional for the secondary for a
total of 4 inches (102 mm) ponding depth. The maximum height of the roof drains shall be a height to prevent the depth of pond-
ing water from exceeding that for which the roof was designed as determined by Section 1101.11.1. The secondary roof drains
shall connect to a piping system in accordance with Section 1101.11.2.2(A) or Section 1101.11.2.2(B). 

1105.0 Roof Drains.
1105.1 Materials. Requirements for roof drain materials shall comply with Section 1105.1.1 and Section 1105.1.2.
1105.1.1 Lead. Roof drains shall be constructed of materials cast-iron, copper or copper alloy, lead, or plastic and be in accor-
dance with ASME A112.6.4 Table 1401.1.
1105.1.2 Copper. Roof drains shall be of cast-iron, copper or copper alloy, lead, or plastic.

SUBSTANTIATION:
1. This proposal removes language that is not necessary for proper application and enforcement. It further brings

the text into conformance with the IAPMO Manual of Style.
2. Mandatory reference standard has been added to Section 1105.1 to assist the end user in identifying roof drains

that are approved based on material and performance requirements without having to search throughout Table
1401.1. Adding mandatory reference standards to the body of the code is one of the recommendations that
have been made to the Technical Committee by the Standards Task Group.

3. Maximum ponding depth is required for proper roof design.
4. ASME A112.6.4 is in revision to add testing for roof drain flows at 2” ponding depths.

COMMITTEE ACTION: Accept as Amended by the TC
Amend proposal as follows:

1105.0 Roof Drains.
1105.1 Materials. Roof drains shall be constructed of cast-iron, copper or copper alloy, lead, or plastic, or stainless steel and
be in accordance with ASME A112.6.4 or ASME A112.3.1.
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COMMITTEE STATEMENT:
The amendment is to include stainless steel as an allowable material for roof drains as permitted by the applicable
standards. Furthermore, ASME A112.3.1 should be added to the approved list of standards as it addresses mate-
rial, dimension, mechanical, and physical requirements for roof drains and is already referenced in Table 1401.1.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Cyril Unger, CPD, Chairman, American Society of Plumbing Engineers Legislative Committee

RECOMMENDATION: 
Request to reject the code change proposal by this public comment.

SUBSTANTIATION:
The proposed change implies that the roof drainage system should be based on 2 inches of ponding at the secondary
roof drain and 4 inches of ponding at the primary roof drain. The problem with such an assertion is that it does not
take into consideration the flow rate through the roof drain nor the secondary drain. The ASPE Research Founda-
tion study, co-sponsored by IAPMO, clearly establishes that the flow rate through a roof drain varies significantly.
Without considering the flow rate through the roof drain, you cannot properly size the storm drainage system. Based
on this code change most storm drainage systems will exceed the allowable flow rate in the piping system during a
microburst. This change should be rejected in favor of the ASPE changes on storm drainage.
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Item # 289 Comment Seq # 121
UPC 2015 – (1101.13):

SUBMITTER: Bob Eugene
UL LLC

RECOMMENDATION:
Revise text as follows:

1101.13 Rainwater Sumps. Rainwater sumps serving “public use” occupancy buildings shall be provided with dual pumps
arranged to function alternately in case of overload or mechanical failure. Pumps shall comply with UL 778 and shall be installed
in accordance with the manufacturer’s installation instructions.

SUBSTANTIATION:
UL 778 includes a comprehensive set of construction and performance requirements that are used to evaluate and
list pumps. UL 778 is currently listed in Table 1401.1.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
UL 778 does not cover larger pumps. It is suggested that the proposal be reworded to be applicable to the pumps
covered under UL 778 and other applicable standards.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT 1:
SUBMITTER: Marguerite Carroll, UL, LLC

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

1101.13 Rainwater Sumps. Rainwater sumps serving “public use” occupancy buildings shall be provided with dual pumps
arranged to function alternately in case of overload or mechanical failure. Pumps rated 600 V or less shall comply with UL 778
and shall be installed in accordance with the manufacturer’s installation instructions.

SUBSTANTIATION:
Language was amended from the original proposal to clearly define the pumps which are under the scope of UL 778.

PUBLIC COMMENT 2:
SUBMITTER: Greg Towsley, Grundfos

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

1101.13 Rainwater Sumps. Rainwater sumps serving “public use” occupancy buildings shall be provided with dual pumps
arranged to function alternately in case of overload or mechanical failure. Pumps shall comply with UL 778, as applicable, and
shall be installed in accordance with the manufacturer’s installation instructions.

SUBSTANTIATION:
UL 778 is not applicable for all pumps used in rainwater sumps. In addition, some sumps that capture rainwater
may be installed in an elevator or garage which may contain flammable liquids, therefore, requiring other safety
requirements for explosion proof pumps and motors. The addition of this language clarifies that UL 778 shall only
apply to those pumps for which it is relevant.
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Item # 290 Comment Seq # 122
UPC 2015 – (1103.4):

SUBMITTER: Julius Ballanco, P.E., CPD, FASPE
JB Engineering and Code Consulting, P.C.

RECOMMENDATION:
Revise text as follows

1103.4 Method of Installation of Connection to a Combined Sewer. Individual storm-water traps shall be installed
on the stormwater drain branch serving each storm-water inlet, or a single trap shall be installed in the main storm drain just
before its connection with the combined building sewer. Such traps shall be provided with an accessible cleanout on the outlet
side of the trap. Storm sewers shall connect independently to the combined sewer.

SUBSTANTIATION:
When combined sewers are provided, the storm drainage must be connected separately to the combined sewer. This
is done to facilitate the future separation of the storm sewer from the sanitary sewer. If the two systems are com-
bined inside the building, it makes it difficult and very expensive to separate the two systems in the future. The goal
is to eliminate all combined sewers. While this is a lofty goal, it is being done in many parts of the country. When a
combined sewer is separated, the connecting buildings are required to make the change to their connections.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
Storm water drain lines need to be trapped as they may be connected to local parking lot interceptors.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Julius Ballanco, P.E., CPD, FASPE, JB Engineering and Code Consulting, P.C.

RECOMMENDATION: 
Request to accept the code change proposal as submitted by this public comment.

SUBSTANTIATION:
The Technical Committee statement indicates that there was a lack of understanding regarding this code change.
Section 1103.4 only addresses the method for a storm building sewer to connect to a combined public sewer sys-
tem. When these systems were originally installed in major cities, the concept was to combine all of the waste into
a single connection to the public main. However, combined sewers are considered antiquated. Efforts are being
taken across the country to separate all combined sewers. To accommodate the possible future separation of the
public sewers, all storm sewers should connect separately to the combined public sewer. There is not a single con-
nection to the public sewer, there are two connections. Thus, when the separate sewers are installed, the connec-
tion can be readily facilitated. This is currently a standard practice in the engineering profession. It is also required
by the jurisdictions that have combined sewers.
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Item # 291 Comment Seq # 123
UPC 2015 – (1105.1 – 1105.1.2):

SUBMITTER: Cyril Unger, CPD, Chairman
American Society of Plumbing Engineers Legislative Committee 

RECOMMENDATION:
Revise text as follows:

1105.1 Materials Application. Requirements for roof drain materials shall comply with Section 1105.1.1 and Section
1105.1.2. Roof drains shall comply with ASME A112.3.1 or ASME A112.6.4. Siphonic roof drains shall comply with ASME
A112.6.9.
1105.1.1 Lead. Roof drains shall be constructed of materials in accordance with Table 1401.1.
1105.1.2 Copper. Roof drains shall be of cast-iron, copper or copper alloy, lead, or plastic.

SUBSTANTIATION:
The appropriate standards for roof drains are included in this proposed change. This change is consistent with the
recommendations from the Standards Task Group to reference the appropriate standards in the chapters. Such a
reference is necessary for the standards to be enforceable.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
Siphonic roof drains require an engineered design that should be approved by the AHJ based on Section 301.2. The
substantiation provided no reason for striking out the list of allowable materials. Relating the appropriate material(s)
to the applicable standard(s) is preferable. See committee action on Item # 287.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Cyril Unger, CPD, Chairman, American Society of Plumbing Engineers Legislative Committee

RECOMMENDATION: 
Request to accept the code change proposal as submitted by this public comment.

SUBSTANTIATION:
There is no need to provide a list of materials for roof drains. The material requirements are specified in the mate-
rial standard(s). Like other sections of the code, the roof drain section should simply reference the appropriate stan-
dard(s). 

There is concern that the proposal includes a reference to siphonic roof drains. This standard is a national con-
sensus standard meeting the requirements for a referenced standard in accordance with IAPMO’s Rules and Reg-
ulations. While siphonic roof drainage systems may be an engineered system, the roof drain also works on a standard
roof drainage system. Hence, there is no reason for restricting the use of a viable roof drain.  
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Item # 292 Comment Seq # 124
UPC 2015 – (1105.1 – 1105.1.2):

SUBMITTER: Cyril Unger, CPD, Chairman
American Society of Plumbing Engineers Legislative Committee 

RECOMMENDATION:
Revise text as follows:

1105.1 Materials Application. Requirements for roof drain materials shall comply with Section 1105.1.1 and Section
1105.1.2. Roof drains shall comply with ASME A112.3.1 or ASME A112.6.4.
1105.1.1 Lead. Roof drains shall be constructed of materials in accordance with Table 1401.1.
1105.1.2 Copper. Roof drains shall be of cast-iron, copper or copper alloy, lead, or plastic.

SUBSTANTIATION:
The appropriate standards for roof drains are included in this proposed change. This change is consistent with the
recommendations from the Standards Task Group to reference the appropriate standards in the chapters. Such a
reference is necessary for the standards to be enforceable.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
The substantiation provided no reason for striking out the list of allowable materials. Relating the appropriate mate-
rial(s) to the applicable standard(s) is preferable. See committee action on Item # 287.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Cyril Unger, CPD, Chairman, American Society of Plumbing Engineers Legislative Committee

RECOMMENDATION: 
Request to accept the code change proposal as submitted by this public comment.

SUBSTANTIATION:
There is no need to provide a list of materials for roof drains. The material requirements are specified in the mate-
rial standard(s). Like other sections of the code, the roof drain section should simply reference the appropriate stan-
dard(s). 



230

Item # 293 Comment Seq # 125
UPC 2015 – (1105.2, 1105.3):

SUBMITTER: Julius Ballanco, P.E., CPD, FASPE
JB Engineering and Code Consulting, P.C./
Rep. Froet Industries

RECOMMENDATION:
Revise text as follows:

1105.2 Dome or Strainer for General Use. Roof drains shall have domed strainers in accordance with ASME A112.6.4.
and overflow drains, except those draining to hanging gutters, shall be equipped with strainers extending not less than 4 inches
(102 mm) above the surface of the roof immediately adjacent to the drain. Strainers shall have a minimum inlet area above the
roof level not less than one and one-half times the area of the conductor or leader to which the drain is connected.
1105.3 Strainers for Flat Decks. Roof drain strainers for use on sun decks, parking decks, and similar areas that are nor-
mally serviced and maintained, shall be permitted to be of the flat surface type. Such roof drain strainers shall be level with the
deck and shall have a flat strainer in accordance with ASME A112.6.4. an available inlet area of not less than two times the area
of the conductor or leader to which the drain is connected.

SUBSTANTIATION:
ASME A112.6.4 regulates strainers. The standard requirements are not the same as the language currently listed
in the UPC. The standard should be the regulation for the roof drains to maintain consistency in the industry. If there
are requirements believed to be appropriate for ASME A112.6.4, then changes should be proposed to the standard,
not placed within the UPC.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
The committee prefers to retain the current language to provide proper guidance for installation and enforcement.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Julius Ballanco, P.E., CPD, FASPE, JB Engineering and Code Consulting, P.C./

Rep. Froet Industries

RECOMMENDATION: 
Request to accept the code change proposal as submitted by this public comment.

SUBSTANTIATION:
The product standard should regulate the requirements for a product; that would include a roof drain. ASME A112.6.4
identifies the requirements for a dome strainer. The code should not add arbitrary requirements that are inconsis-
tent with the ASME standard. This section currently restricts the use of viable roof drains that do not have a dome
strainer that extends 4 inches above the roof. While one may argue that this is necessary for some fabricated rea-
son, such a reason cannot hold up when a flat deck roof drain is permitted in Section 1105.3. The dome should only
be regulated by the standard. This allows the listing agency to have the appropriate testing done before listing the
roof drain. Contrary to the implications in the Technical Committee statement, AHJs do not check the inlet area of
roof drain domes. Furthermore, to measure such an opening is extremely difficult. The guidance that an installer
requires is the installation instructions for the listed roof drain.
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Item # 294 Comment Seq # 126
UPC 2015 – (1105.2, 1105.3):

SUBMITTER: Cyril Unger, CPD, Chairman
American Society of Plumbing Engineers Legislative Committee 

RECOMMENDATION:
Revise text as follows:

1105.2 Dome or Strainers Required for General Use. Roof drains shall have domed strainers. and overflow drains,
except those draining to hanging gutters, shall be equipped with strainers extending not less than 4 inches (102 mm) above the
surface of the roof immediately adjacent to the drain. Strainers shall have a minimum inlet area above the roof level not less than
one and one-half times the area of the conductor or leader to which the drain is connected.
1105.3 Strainers for Flat Decks. Exception: Roof drain strainers for use on sun decks, parking decks, and similar areas that
are normally serviced and maintained, shall be permitted to be of the flat surface type. Such roof drain strainers shall be level
with the deck and shall have an available inlet area of not less than two times the area of the conductor or leader to which the
drain is connected.

SUBSTANTIATION:
The ASME standards regulate the dome strainer size and height. This change will emphasize that domed strainers
are required except when the roof is used on a regular basis for sunning, parking, or similar activities.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
The committee prefers to retain the current language to provide proper guidance for installation and enforcement.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Cyril Unger, CPD, Chairman, American Society of Plumbing Engineers Legislative Committee

RECOMMENDATION: 
Request to accept the code change proposal as submitted by this public comment.

SUBSTANTIATION:
The current code does not provide proper guidance as implied in the Technical Committee statement. Proper guid-
ance would be to simply require a domed strainer. The size, shape, and configuration of the domed strainer is reg-
ulated by the ASME roof drain standards. By adding an exception, it identifies when a domed strainer is not required.



232

Item # 295 Comment Seq # 127
UPC 2015 – (1105.4):

SUBMITTER: Cyril Unger, CPD, Chairman
American Society of Plumbing Engineers Legislative Committee 

RECOMMENDATION:
Revise text as follows:

1105.4 Roof Drain Flashings. Connection between the roof and roof drains that pass through the roof and into the interior
of the building shall be made watertight by the use of proper flashing material. The flashing material shall not obstruct the inside
opening of the roof drain.

SUBSTANTIATION:
Occasionally, an inspector encounters a roof drain installation with the flashing covering part of the inside opening
of the drain. This will reduce the flow rate through the drain and may result in a roof failure. The addition of this lan-
guage will provide the AHJ with the necessary requirement to enforce the full size opening of the roof drain.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
The plumbing contractor is usually not responsible for installing roof flashing. This provision is better suited for inclu-
sion within the building code.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Cyril Unger, CPD, Chairman, American Society of Plumbing Engineers Legislative Committee

RECOMMENDATION: 
Request to accept the code change proposal as submitted by this public comment.

SUBSTANTIATION:
If the flashing material blocks the opening to a roof drain, the roof drain will not operate properly. This makes it a
plumbing code problem, not a building code problem. The AHJ should be able to find this requirement in the plumb-
ing code and enforce it accordingly. 

The Committee has created a Catch-22 in their statement. They say the requirement belongs in the building code.
The building code committee says that it is plumbing and belongs in the plumbing code. So, while both committees
agree it is necessary, neither includes it in their respective code. The result is a failure of the roof drainage system
as neither code has regulations. 
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Item # 296 Comment Seq # 128
UPC 2015 – (1105.4.1, 1105.4.2):

SUBMITTER: Cyril Unger, CPD, Chairman
American Society of Plumbing Engineers Legislative Committee 

RECOMMENDATION:
Delete text without substitution:

1105.4.1 Lead Flashing. Where lead flashing material is used, it shall be not less than 4 pounds per square foot (lb/ft2) (19
kg/m2).
1105.4.2 Copper Flashing. Where copper flashing material is used, it shall be not less than 12 ounces per square foot (oz/ft2)
(3.7 kg/m2).

SUBSTANTIATION:
The manufacturer of the roof drain or the roof membrane stipulates the acceptable types of flashing. The current sec-
tion only lists two flashing materials. These are two of the least used materials. It is not appropriate to list some
flashing material but not all flashing material. Furthermore, it is better to leave the installation requirements to the
manufacturer, including the flashing material.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
The products that are proposed to be deleted are still in use and these requirements need to be retained for proper
application and enforcement.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Cyril Unger, CPD, Chairman, American Society of Plumbing Engineers Legislative Committee

RECOMMENDATION: 
Request to accept the code change proposal as submitted by this public comment.

SUBSTANTIATION:
Flashing is not installed by the plumbing contractor, it is installed by the roofing contractor. Furthermore, flashing
materials are regulated by the building code and not the plumbing code. 
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Item # 297 Comment Seq # 129
UPC 2015 – (1105.5):

SUBMITTER: Julius Ballanco, P.E., CPD, FASPE
JB Engineering and Code Consulting, P.C./Rep. Froet Industries

RECOMMENDATION:
Add new text as follows:

1105.5 Secondary (Emergency) Roof Drains. Secondary (emergency) roof drains shall not be required to have strainers.
Where a strainer is provided on the secondary (emergency) roof drain, the strainer shall be separate and independent from the
primary roof drain strainer.

SUBSTANTIATION:
The primary purpose of a secondary roof drain is to provide storm drainage when the primary roof drain is blocked
at the dome strainer. A secondary roof drain is often a pipe extended above the roof surface without a strainer. How-
ever, some secondary roof drains do have strainers. When a strainer is provided, it must be separate and inde-
pendent of the primary roof drain strainer. If the strainer was not separate and independent, the secondary roof drain
would not function when the strainer is blocked. Thus, the secondary roof drain would not be providing the emer-
gency back-up for which it is intended.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
Roof drains should be required to have strainers to prevent blockages.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Julius Ballanco, P.E., CPD, FASPE, JB Engineering and Code Consulting, P.C./

Rep. Froet Industries

RECOMMENDATION: 
Request to replace the code change proposal by this public comment.

1105.5 Secondary (Emergency) Roof Drains. Secondary (emergency) roof drains shall have strainers. Where the primary
roof drain and secondary roof drain are a single combined roof drain, the secondary roof drain strainer shall be separate and inde-
pendent from the primary roof drain strainer.

SUBSTANTIATION:
This change has been replaced based on the Technical Committee’s comment. The primary purpose of a second-
ary roof drain is to provide storm drainage when the primary roof drain is blocked at the dome strainer. A secondary
means of storm drainage can be a pipe extended above the roof surface or a scupper. It can also be through a roof
drain installed at a higher elevation. Some roof drains are combined units having both primary and secondary
drainage. For these combined roof drains, the secondary roof drain strainer must be separate and independent of
the primary roof drain strainer. If the strainer is not separate and independent, the secondary roof drain would not
function when the strainer is blocked. Thus, the secondary roof drain would not be providing the emergency back-
up for which it is intended. 
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Item # 298 Comment Seq # 130
UPC 2015 – (1106.0 – 1106.5, Table 1101.7, Table 1101.11, Table 1106.3):

SUBMITTER: Cyril Unger, CPD, Chairman
American Society of Plumbing Engineers Legislative Committee

RECOMMENDATION:
Revise text as follows:

1106.0 Size of Leaders, Conductors, and Storm Drains.
1106.1 Vertical Conductors and Leaders. Vertical conductors and leaders shall be sized on the basis of the maximum pro-
jected roof area and Table 1101.11.
1106.2 Size of Horizontal Storm Drains and Sewers. The size of building storm drains or building storm sewers or their
horizontal branches shall be based upon the maximum projected roof or paved area to be handled and Table 1101.7.
1106.3 Size of Roof Gutters. The size of semi-circular gutters shall be based on the maximum projected roof area and Table
1106.3.
1106.4 Side Walls Draining onto a Roof. Where vertical walls project above a roof so as to permit storm water to drain
to the roof area below, the adjacent roof area shall be permitted to be computed from Table 1101.11 as follows:
(1) For one wall – add 50 percent of the wall area to the roof area figures.
(2) For two adjacent walls of equal height – add 35 percent of the total wall areas.
(3) For two adjacent walls of unequal height – add 35 percent of the total common height and add 50 percent of the remaining

height of the highest wall.
(4) Two opposite walls of same height – add no additional area.
(5) Two opposite walls of differing heights – add 50 percent of the wall area above the top of lower wall.
(6) Walls on three sides – add 50 percent of the area of the inner wall below the top of the lowest wall, plus allowance for the

area of the wall above the top of the lowest wall, in accordance with Section 1106.4(3) and Section 1106.4(5) above.
(7) Walls on four sides – no allowance for wall areas below the top of the lowest wall – add for areas above the top of the low-

est wall in accordance with Section 1106.4(1), Section 1106.4(3), Section 1106.4(5), and Section 1106.4(6) above.

TABLE 1101.7
SIzING OF HORIzONTAL RAINWATER PIPING

TABLE 1101.11
SIzING ROOF DRAINS, LEADERS, AND VERTICAL RAINWATER PIPING

TABLE 1106.3
SIzE OF GUTTERS

1106.0 Roof Drainage Sizing. The roof drainage system shall be sized in accordance with Section 1106.1 or Section 1106.2.
1106.1 Roof Drainage. The rainwater drainage flow rate from the roof surface shall be determined based on the rainfall rate
of a 60 minute storm with a 100 year return period, and the area of the roof being drained in accordance with Table 1106.1.
1106.1.1 Roof Drains. The flow rate used for sizing the roof drainage system shall be not less than the roof drain manufac-
turer’s published flow rate based on a head height of 4 inches (102 mm) of water ponding. Roof drainage piping shall be sized
in accordance with Section 1106.3 through Section 1106.5.
1106.1.2 Secondary Roof Drainage. The opening for the secondary roof drainage shall be not less than 2 inches (51 mm)
and not more than 3 inches (76 mm) above the bottom opening of the primary roof drain.
1106.2 Engineered Roof Drain Flow Rate. The flow rate used for sizing the roof drainage piping shall be based on the
maximum anticipated ponding at the roof drain based on a rainfall rate of a 60 minute storm with a 100 year return period, and
a 5 minute storm with a 10 year return period. The flow rate used for sizing the roof drainage system shall be the manufacturer’s
published flow rate for the roof drain based on the established maximum anticipated water ponding height. The roof drainage
piping shall be sized in accordance with Section 1106.3 through Section 1106.5.
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1106.2.1 Secondary Roof Drain. The discharge through the secondary roof drain shall not be considered where establish-
ing the maximum height of ponding at the primary roof drain. The opening for the secondary roof drainage shall be not less than
2 inches (51 mm) above the bottom opening of the primary roof drain.

TABLE 1106.1
ROOF DRAINAGE FLOW RATE

For SI units: 1 square foot = 0.0929 m2, 1 gallon per minute = 0.06 L/s, 1 inch per hour = 25.4 mm/h

1106.3 Sizing Roof Drainage Piping. Vertical and horizontal roof drainage piping shall be sized based on the flow rate
through the roof drain, and in accordance with Table 1106.3.

TABLE 1106.3
ROOF DRAINAGE PIPE SIzING

For SI units: 1 inch = 25 mm, 1 gallon per minute = 0.06 L/s, 1⁄16 inch per foot = 5.2 mm/m

1106.4 Sizing Conductors and Leaders. Conductors and leaders shall be sized based on the flow rate from the gutters or
through the roof drain, and in accordance with Table 1106.4.

ROOF DRAINAGE
AREA

(square feet)

DRAINAGE FLOW RATE (gpm)
BASED ON RAINFALL RATES (in/h)

1 2 3 4 5 6
500 5 10 16 21 26 31

1000 10 21 31 42 52 62
1500 16 31 47 62 78 94
2000 21 42 62 83 104 125
2500 26 52 78 104 130 156
3000 31 62 94 125 156 187
3500 36 73 109 145 182 218
4000 42 83 125 166 208 249
4500 47 94 140 187 234 281
5000 52 104 156 208 260 312
5500 57 114 171 229 286 343
6000 62 125 187 249 312 374
6500 68 135 203 270 338 405
7000 73 145 218 291 364 436
7500 78 156 234 312 390 468
8000 83 166 249 332 416 499
9000 94 187 281 374 468 561

10 000 104 208 312 416 519 623
11 000 114 229 343 457 571 686
12 000 125 249 374 499 623 748

PIPE SIzE
(inch)

MAXIMUM PERMITTED FLOW RATE
(gpm)

VERTICAL
DRAIN

HORIzONTAL DRAIN BASED ON PITCH
1⁄16 (inch per foot) 1⁄8 (inch per foot) ¼ (inch per foot) ½ (inch per foot)

2 34 15 22 31 44
3 87 39 55 79 111
4 180 81 115 163 231
5 311 117 165 234 331
6 538 243 344 487 689
8 1117 505 714 1010 1429
10 2050 927 1311 1855 2623
12 3272 1480 2093 2960 4187
15 5543 2508 3546 5016 7093
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TABLE 1106.4
CONDUCTOR AND LEADER SIzING

For SI units: 1 inch = 25 mm, 1 gallon per minute = 0.06 L/s

1106.5 Sizing Gutters. Gutters shall be sized based on the flow rate from the roof surface, and in accordance with Table
1106.5.

TABLE 1106.5
GUTTER SIzING

For SI units: 1 inch = 25 mm, 1⁄16 inch per foot = 5.2 mm/m, 1 gallon per minute = 0.06 L/s

SIzE OF CONDUCTOR OR LEADER
(inch)

MAXIMUM PERMITTED FLOW RATE
(gpm)

2 30
2 × 2 30

11⁄2 × 21⁄2 30
21⁄2 54

21⁄2 × 21⁄2 54
3 92

2 × 4 92
21⁄2 × 3 92

4 192
3 × 41⁄4 192
31⁄2 × 4 192

5 360
4 × 5 360

41⁄2 × 41⁄2 360
6 563

5 × 6 563
51⁄2 × 51⁄2 563

8 1208
6 × 8 1208

DIAMETER OF GUTTER
(inches)

SLOPE
(inch per foot)

CAPACITy
(gpm)

11⁄2 × 21⁄2 1⁄4 26
11⁄2 × 21⁄2 1⁄2 40

4 1⁄8 39
21⁄4 × 3 1⁄4 55
21⁄4 × 3 1⁄2 87

5 1⁄8 74
4 × 21⁄2 1⁄4 106
3 × 31⁄2 1⁄2 156

6 1⁄8 110
3 × 5 1⁄4 157
3 × 5 1⁄2 225

8 1⁄16 172
8 1⁄8 247

41⁄2 × 6 1⁄4 348
41⁄2 × 6 1⁄2 494

10 1⁄16 331
10 1⁄8 472

5 × 8 1⁄4 651
4 × 10 1⁄2 1055
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SUBSTANTIATION:
(Attachments for Item # 298 are included in the substantiation CD presented to the TC)

ASPE Research Foundation and IAPMO cosponsored research on the performance of roof drains in storm drainage
systems. This code change is consistent with the recommendations in the ASPE RF report. The research report
states the problem and the justification for this change. The research report is included with the submittal and can
be downloaded at no cost at www.aspe.org. The only difference between this change and the recommendation in
the ASPE RF report is the first methodology for sizing a storm drainage system in proposed Section 1106.1. These
requirements were developed by the Storm Drainage Task Group. While the Task Group did not vote to bring these
forward, it was thought that in the best interest of code development, the proposed text would be included. This first
method is a “cook book” method for designing a storm drainage system.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
The committee believes that the current provisions within the UPC provide the necessary requirements for the instal-
lation of roof drainage systems. Furthermore, the committee is concerned about making revisions to the UPC before
such revisions are made to the applicable standards (ex: ASME A112.6.4). It is noted that the recommendation of
the Storm Drainage System Sizing Task Group is that this proposed change not be accepted. Please refer to the
Storm Drainage System Sizing Task Group Report.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT 1:
SUBMITTER: Julius Ballanco, P.E., CPD, FASPE, JB Engineering and Code Consulting, P.C./

Rep. Froet Industries

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

1106.1.2 Secondary Roof Drainage. The opening for the secondary roof drainage shall be not less than 2 inches (51 mm)
and not more than 3 4 inches (76 102 mm) above the bottom opening of the primary roof drain.

SUBSTANTIATION:
The 2 to 3 inch height requirement originated from the Storm Drainage Task Group. The upper limit was merely an
attempt to have some requirement in the code. However, the overall provision of the non-engineered sizing method
is based on 4 inches of ponding. Some roof drains which incorporate an emergency drain are designed with an inlet
that is 4 inches above the primary inlet. Since these roof drains comply with ASME A112.6.4, this section should not
prohibit their use. 

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT 2:
SUBMITTER: Cyril Unger, CPD, Chairman, American Society of Plumbing Engineers Legislative Committee

RECOMMENDATION: 
Request to accept the code change proposal as submitted by this public comment.

SUBSTANTIATION:
This is one of the most important code changes to be proposed to the Uniform Plumbing Code in the last 80 years.
The ASPE Research Foundation Study, co-sponsored by IAPMO with testing conducted at IAPMO R&T Laborato-
ries, clearly established that the sizing protocol for storm drainage systems in the Uniform Plumbing Code, Interna-
tional Plumbing Code, and National Standard Plumbing Code is wrong. This change corrects the sizing protocol to
prevent future failures of storm drainage systems. The International Plumbing Code has already modified their siz-
ing protocol based on the ASPE Research Foundation Study. The Uniform Plumbing Code needs to also update the
code so that the code is technically accurate to prevent storm drainage system failures in the field.
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Item # 301 Comment Seq # 131
UPC 2015 – (1208.5.8.1):

SUBMITTER: Curtis Dady
Viega, LLC

RECOMMENDATION:
Revise text as follows:

1208.5.8.1 Pipe Joints. Pipe joints shall be threaded, flanged, brazed, or welded, or made by press-connect fittings in accor-
dance with CSA LC-4. Where nonferrous pipe is brazed, the brazing materials shall have a melting point in excess of 1000°F
(538°C). Brazing alloys shall not contain more than 0.05 percent phosphorus. [NFPA 54:5.6.8.1]

SUBSTANTIATION:
Press connect fittings are now made for pipe. This verbiage will harmonize Section 1208.5.8.1 for pipe joints with
Section 1208.5.8.2 for tubing joints by specifying the listing that is required in order to use this connection system.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
The current edition of CSA LC-4 does not recognize press-connect fittings. The committee prefers to wait for action
by the NFPA 54 Technical Committee before revising the UPC.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Curtis Dady, Viega, LLC

RECOMMENDATION: 
Request to accept the code change proposal as submitted by this public comment.

SUBSTANTIATION:
Table 1701.1 lists “CSA LC4-2007 (Press-Connect Copper and Copper Alloy Fittings for Use in Fuel Gas Distribu-
tion Systems) (Same as CSA 6.3.2).” Furthermore, CSA LC4 is referenced in Section 1208.5.8.2 (Tubing Joints). The
scope (Section 1.1) of CSA LC4 has been revised to include steel and stainless steel materials, as well as pipe and
tubing joint connections. Because of the change of scope, the new title of the CSA LC4 standard is now “Press-Con-
nect Metallic Fittings for Use in Fuel Gas Distribution Systems,” and has been proposed for inclusion into Table
1701.1. Therefore, Section 1208.5.8.1 should be revised to include the text “press-connected fittings” to harmonize
with the title change of the standard, Table 1701.1, and Section 1208.5.8.2. 
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Item # 310 Comment Seq # 132
UPC 2015 – (1303.0, 1303.1):

SUBMITTER: Arnold Rodio
Chair, UPC Code Review Task Group (see Code Review Task Group Report Item # 83)

RECOMMENDATION:
Add new text as follows:

1303.0 Hospitals.
1303.1 Water Supply. Hospitals shall be provided with not less than two potable water building supply lines.

(renumber remaining sections)

SUBSTANTIATION:
Hospitals must have a continuous supply of potable water for patient care and treatment. A minimum of two build-
ing supply lines are necessary in the event of a water main interruption or pipe failure.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
Requirements for this type of installation will vary by jurisdiction and site conditions. The committee believes that there
are more reliable methods for preventing the disruption of potable water to a hospital.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Julius Ballanco, P.E., CPD, FASPE, JB Engineering and Code Consulting, P.C.

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

1303.0 Hospitals.
1303.1 1303.8 Water Supply for Hospitals. Hospitals shall be provided with not less than two approved potable water
sources that are installed in such a manner as to prevent the interruption of water service building supply lines.

SUBSTANTIATION:
The proposed modification addresses the concerns of the TC by requiring two different sources of potable water, such
as a building supply line and emergency potable water tank(s), to be provided for a hospital as approved by the AHJ.
If there is a failure with the water main or building supply, the hospital would still have one source of potable water
for patient care. This proposed language is also consistent with provisions found in the Centers for Disease Control
and Prevention’s (CDC), “Emergency Water Supply Planning Guide for Hospitals and Health Care Facilities.”
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Item # 316 Comment Seq # 133
UPC 2015 – (1307.0 – 1307.2, 205.0):

SUBMITTER: Arnold Rodio
Chair, UPC Code Review Task Group (see Code Review Task Group Report Item # 85)

RECOMMENDATION:
Add new text as follows:

1307.0 Clinical Sinks.
1307.1 General. Clinical sinks shall be installed in accordance with the manufacturer’s installation instructions and shall com-
ply with Section 1307.2.
1307.2 Drainage Connection. Clinical sinks shall be directly connected to the sanitary drainage system, and shall be pro-
vided with approved flushing devices installed in accordance with Section 413.2.

(renumber remaining sections)

205.0
Clinical Sink. A fixture that has the same flushing and cleansing characteristics of a water closet that is used to receive the
wastes from a bedpan. Also known as a bedpan washer.

SUBSTANTIATION:
1. Clinical sinks are the most commonly used fixture in a health care facility, and therefore the UPC should con-

tain installation and drainage connection provisions for clinical sinks to safeguard the public.
2. In Section 1307.2 (Drainage Connection), the reference made to Section 413.2 (Flushing Devices Required) is

necessary to ensure that flushing devices for clinical sinks are installed in accordance with this code.
3. The definition for “clinical sink” has been added to assist the end user in applying the term where used in Sec-

tions 413.2, 420.2, and 1307.0.

COMMITTEE ACTION: Accept as Submitted

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: William Erickson, C.J. Erickson Plumbing Co./Rep. MCAA

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

205.0
Clinic Sink. A sink designed primarily to receive wastes from bedpans and having a flush rim, an integral trap with a visible
trap seal, and the same flushing and cleansing characteristic as a water closet.

221.0
Soil Pipe. A pipe that conveys the discharge of water closets, urinals, clinic clinical sinks, or fixtures having similar functions
of collection and removal of domestic sewage, with or without the discharge from other fixtures, to the building drain or build-
ing sewer.
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TABLE 610.3
WATER SUPPLy FIXTURE UNITS (WSFU) AND MINIMUM FIXTURE BRANCH PIPE SIzES3

(portions of table not shown remain unchanged)

TABLE A 3.1
WATER SUPPLy FIXTURE UNITS (WSFU) AND MINIMUM FIXTURE BRANCH PIPE SIzES3

(portions of table not shown remain unchanged)

L 201.3 Kitchen and Bar Sink Faucets. A faucet that discharges into a kitchen or bar sink in domestic or commercial
installations. Supply fittings that discharge into other type sinks, including clinic clinical sinks, floor sinks, service sinks and
laundry trays are not included.

SUBSTANTIATION:
The correct terminology for a fixture used to receive the wastes from a bedpan within a health care facility is a “clin-
ical sink” and not a “clinic sink.” The proposed revisions will correlate with the action taken by the TC to approve the
provisions and terminology in Item # 316.

APPLIANCES, 
APPURTENANCES OR FIXTURES2

MINIMUM FIXTURE BRANCH
PIPE SIzE1,4 (inches) PRIVATE PUBLIC ASSEMBLy6

Sinks — — — —
Clinic Clinical Faucet 1⁄2 — 3.0 —
Clinic Clinical Flushometer Valve
with or without faucet 1 — 8.0 —

APPLIANCES, 
APPURTENANCES OR FIXTURES2

MINIMUM FIXTURE BRANCH
PIPE SIzE1,4 (inches) PRIVATE PUBLIC ASSEMBLy6

Sinks — — — —
Clinic Clinical Faucet 1⁄2 –– 3.0 —
Clinic Clinical Flushometer Valve
with or without faucet 1 — 8.0 —
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Item # 320 Comment Seq # 134
UPC 2015 – (1310.0 – 1310.11.2, 218.0, 221.0, Tables 1310.2.1(1),

1310.2.1(2), 1310.5.4, 1310.5.4(1))

SUBMITTER: Arnold Rodio
Chair, UPC Code Review Task Group (see Code Review Task Group Report Item # 72)

RECOMMENDATION:
Revise text as follows:

1317.0 1310.0 Installation of Piping.
1310.1 General. The installer shall furnish documentation certifying that installed piping materials for medical gas or med-
ical vacuum systems are in accordance with Section 1308.0. [NFPA 99:5.1.10.1.6]
1313.0 1310.2 Required Pipe Sizing. Medical gas and medical vacuum piping systems shall be designed and sized to
deliver the required flow rates at the utilization pressures in accordance with Section 1310.2.1 through Section 1310.2.3. [NFPA
99:5.1.10.11.1.1, 5.3.6.11.1] In no case, shall pipe sizing be less than as follows: 
(1) Mains and branches in medical gas piping systems shall be not less than DN15 (NPS 1⁄2) (15 mm) (5⁄8 of an inch O.D.) size.

[NFPA 99:5.1.10.11.1.2]
(2) Mains and branches in medical-surgical vacuum systems shall be not less than DN20 (NPS 3⁄4) (20 mm) (7⁄8 of an inch

O.D.) size. [NFPA 99:5.1.10.11.1.3]
(3) Drops to individual station outlets and inlets shall be not less than DN15 (NPS 1⁄2) (15 mm) (5⁄8 of an inch O.D.) size. [NFPA

99:5.1.10.11.1.4]
(4) Runouts to alarm panels and connecting tubing for gauges and alarm devices shall be permitted to be DN8 (NPS 1⁄4) (8 mm)

(3⁄8 of an inch O.D.) size. [NFPA 99:5.1.10.11.1.5]
(5) Category 3 medical gas piping systems that utilize oxygen shall be not less than DN10 (NPS 3⁄8) (10 mm) (1⁄2 of an inch O.D.),

and systems that utilize nitrous oxide shall be not less than DN8 (NPS 1⁄4) (8 mm) (3⁄8 of an inch O.D.) size. [NFPA
99:5.3.6.11.2]

1313.1 1310.2.1 Maximum Demand. Where the maximum demand for each medical gas or medical vacuum system and
the maximum length of piping between the source equipment and the most distant station outlet⁄ or inlet do not exceed the val-
ues in Table 1313.2 1310.2.1(2), the size of pipe of each section of the system shall be determined using Table 1313.1 1310.2.1(1)
and Table 1313.2 1310.2.1(2). The size for systems beyond the range of Table 1313.2 1310.2.1(2) shall be determined by using
the methods in accordance with Section 1313.3 1310.2.3 of this chapter.
1313.2 1310.2.2 Sizing Procedures. To determine tThe size of each section of pipe in a system within the range of Table
1313.2 1310.2.1(2), proceed as follows shall be determined in accordance with the following:
(1) Measure the length of the pipe from the source equipment location to the most remote station inlet⁄outlet outlet or inlet on

the system.
(2) In Table 1313.2 1310.2.1(2), select the column showing that distance, or the next longer distance if where the table does

not give the exact length.
(3) Starting at the most remote outlet⁄inlet, find in the vertical column just selected the medical gas or medical vacuum demand

for that inlet⁄outlet outlet or inlet. Where the exact figure of demand is not shown, choose the next larger figure below in
the column.

(4) Opposite this demand figure, in the first column at the left in Table 1313.2 1310.2.1(2), will be found the correct size of
pipe.

(5) Using this same vertical column, proceed in a similar manner for each section of pipe serving this inlet⁄outlet outlet or inlet.
For each section of pipe, determine the total gas or vacuum demand supplied by the section, using Table 1313.1 1310.2.1(1).

(6) Size each section of branch piping not previously sized by measuring the distance from the source equipment location to
the most remote inlet⁄outlet outlet or inlet in that branch, and follow the procedures of Section 1313.2 1310.2.2(2) through
Section 1313.2 1310.2.2(5). Size branch piping in the order of the distance from the source location, beginning with the most
distant outlet not previously sized.

1313.3 1310.2.3 Engineering Methods. For conditions other than those covered by Section 1313.1 1310.2.1 of this sec-
tion, such as longer runs of greater gas or vacuum demands, the size of each medical gas or medical vacuum piping system shall
be determined by standard engineering methods acceptable to the Authority Having Jurisdiction, and each system shall be so
designed that the total pressure drop or gain between the source equipment and an inlet⁄outlet outlet or inlet shall not exceed the
allowable pressures shown in Table 1312.1 1305.1.
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1314.0 Workmanship.
1314.1 Accepted Engineering Practices. Design, construction, and workmanship shall be in conformity with accepted
engineering practices and shall meet the requirements of this code.
1314.2 Imperfections. Cracks, holes, or other imperfections in materials shall not be concealed by welding, brazing, or sol-
dering, or by using paint, wax, tar, other leak-sealing or repair agents.
1314.3 Burred Ends. Burred ends of tubing shall be deburred using a deburring tool to the full bore of the tube, and chips
shall be removed.

TABLE 1313.1 1310.2.1(1)
SySTEM SIzING – FLOW REQUIREMENTS FOR STATION INLET⁄OUTLET OUTLETS AND INLETS 1

(portions of table not shown remain unchanged)

TABLE 1313.2 1310.2.1(2)
SIzE OF MEDICAL GAS⁄ AND VACUUM PIPING

(portions of table not shown remain unchanged)

Notes:
1 Length of piping includes a 30 percent allowance for fittings.
2 One-half inch (15 mm) diameter pipe is the minimum size allowed in medical gas systems.
32 Based on the following maximum pressure drops:

(a) Oxygen, nitrous oxide, and medical air – 5 psig (34 kPa) 

(b) Vacuum – 1.96 psig 4 inch Hg (13.5 kPa)

(c) Nitrogen – 20 psig (138 kPa)

1317.1 1310.3 Pipe Protection. Piping shall be protected against freezing, corrosion, and physical damage. [NFPA
99:5.1.10.10.2 5.1.10.11.2, 5.3.6.11.4.1] 
1303.2 1310.3.1 Exposed Piping. Piping exposed in corridors and other areas where subject to physical damage from the move-
ment of carts, stretchers, beds, portable equipment, or vehicles shall be protected. [NFPA 99:5.1.10.10.2.1 5.1.10.11.2.1, 5.3.6.11.4.2]
1310.3.2 Underground Piping. Piping underground within buildings or embedded in concrete floors or walls shall be
installed in a continuous conduit. [NFPA 99:5.1.10.10.2.2 5.1.10.11.2.2] 
Exception: Category 3 medical gas piping shall not be installed within floor slabs. [NFPA 99:5.3.6.15]
1317.3 1310.3.3 Frost Protection. Buried piping outside of buildings shall be installed below the local level of frost pen-
etration. [NFPA 99:5.1.10.10.5.1 5.1.10.11.5.1, 5.3.6.13.1]
1317.2 1310.4 Location of Piping. Piping risers shall be permitted to be installed in pipe shafts where protected from phys-
ical damage, effects of excessive heat, corrosion, or contact with oil. [NFPA 99:5.1.10.10.3.1 5.1.10.11.3.1]
1310.4.1 Prohibited Locations. Piping shall not be installed in kitchens, elevator shafts, elevator machine rooms, areas
with open flames, electrical service equipment exceeding 600 volts, and areas prohibited under NFPA 70 except for the following
locations:
(1) Room locations for medical air compressor supply systems and medical-surgical vacuum pump supply systems.
(2) Room locations for secondary distribution circuit panels and breakers having a maximum voltage rating of not exceeding

600 volts. [NFPA 99:5.1.10.10.3.2 5.1.10.11.3.2]
(3) Medical gas piping, including oxygen and nitrous oxide piping, shall not be located where subject to contact with oil,

including a possible flooding area in the case of a major oil leak. [NFPA 99:5.1.10.10.3.4 5.1.10.11.3.4, 5.3.6.11.3]
1310.4.2 Approved Locations. Medical gas piping shall be permitted to be installed in the same service trench or tunnel
with fuel gas lines, fuel oil lines, electrical lines, steam lines, and similar utilities provided that the space is ventilated (naturally
or mechanically) and the ambient temperature around the medical gas piping shall does not exceed 130°F (54°C). [NFPA
99:5.1.10.10.3.3 5.1.10.11.3.3]

MAXIMUM DELIVERy CAPACITy32

(standard cubic feet per minute)
LENGTH OF PIPING (feet)1

MEDICAL SySTEM GAS PIPE SIzE
(inches)2 100 250 500 750 1000
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1317.7 1310.5 Pipe Support. Piping shall be supported from the building structure in accordance with MSS SP-69. [NFPA
99:5.1.10.10.4.1 5.1.10.11.4.1, 5.3.6.12.1]
1310.5.1 Hangers and Supports. Hangers and supports shall comply be installed in accordance with MSS SP-58. [NFPA
99:5.1.10.10.4.2 5.1.10.11.4.2, 5.3.6.12.2]
1310.5.2 Copper Tube. Hangers and supports for copper tube shall have a copper finish and be sized for copper tube. [NFPA
99:5.1.10.10.4.3 5.1.10.11.4.3, 5.3.6.12.3]
1310.5.3 Damp Locations. In damp locations, copper tube hangers or supports that are in contact with the tube shall be
plastic-coated or otherwise be electrically insulated from the tube by a material that will not absorb moisture. [NFPA
99:5.1.10.10.4.4 5.1.10.11.4.4, 5.3.6.12.4]
1310.5.4 Maximum Spacing. Maximum support spacing for metallic piping shall be in accordance with Table 1317.7
1310.5.4. [NFPA 99:5.1.10.10.4.5 5.1.10.11.4.5, 5.3.6.12.5] Maximum support spacing for plastic pipe shall be in accordance
with Table 1310.5.4(1). [NFPA 99:5.3.8.3.4]
1317.8 1310.5.5 Seismic Provisions. Where required, medical gas and medical vacuum piping shall be seismically
restrained against earthquakes in accordance with the applicable building code. [NFPA 99:5.1.10.10.4.6 5.1.10.11.4.6]

Seismic considerations shall comply with the requirements of this code and the Authority Having Jurisdiction.

TABLE 1317.7 1310.5.4
MAXIMUM METALLIC PIPE SUPPORT SPACING

[NFPA 99:5.1.10.10.4.5 TABLE 5.1.10.11.4.5, 5.3.6.12.5]

For SI units: 1 inch = 25 mm, 1 foot = 304.8 mm

TABLE 1310.5.4(1)
MAXIMUM PLASTIC PIPE SUPPORT SPACING

[NFPA 99:TABLE 5.3.8.3.4]

For SI units: 1 inch = 25 mm, 1 foot = 304.8 mm 

1317.4 Underground Piping 1310.6 Backfilling and Trenching. The installation procedure for underground piping
shall protect the piping from physical damage while being backfilled. [NFPA 99:5.1.10.10.5.2 5.1.10.11.5.2, 5.3.6.13.2]
1310.6.1 Conduit, Cover, or Enclosure. Where u Underground piping is shall comply with the following where protected
by a conduit, cover, or other enclosure, the following requirements shall be met:
(1) Access shall be provided at the joints for visual inspection and leak testing.
(2) The conduit, cover, or enclosure shall be self-draining and not retain groundwater in prolonged contact with the pipe. [NFPA

99:5.1.10.10.5.3 5.1.10.11.5.3, 5.3.6.13.3]
1310.6.2 Excessive Stresses. Buried piping that will be subject to surface loads shall be buried at a depth that will protect
the piping or its enclosure from excessive stresses. [NFPA 99:5.1.10.10.5.4 5.1.10.11.5.4, 5.3.6.13.4]

PIPE SIzE HANGER SPACING (feet)
DN8 (NPS 1⁄4) (3⁄8 of an inch O.D.) 5
DN10 (NPS 3⁄8) (1⁄2 of an inch O.D.) 6

DN15 (NPS 1⁄2) (5⁄8 of an inch O.D.) 6
DN20 (NPS 3⁄4) (7⁄8 of an inch O.D.) 7
DN25 (NPS 1) (11⁄8 of an inch O.D.) 8
DN32 (NPS 11⁄4) (13⁄8 of an inch O.D.) 9
DN40 and larger (NPS 11⁄2) (15⁄8 of an inch O.D.) 10
Vertical risers, all sizes, every floor, but not to exceed: 15

PIPE SIzE HANGER SPACING (feet)
DN15 (NPS 1⁄2) (5⁄8 of an inch O.D.) 4

DN20 (NPS 3⁄4) (7⁄8 of an inch O.D.) 4

DN25 (NPS 1) (11⁄8 of an inch O.D.) 4.33

DN32 (NPS 11⁄4) (13⁄8 of an inch O.D.) 4.33

DN40 (NPS 11⁄2) (15⁄8 of an inch O.D.) 4.67

DN50 (NPS 2) (23⁄8 of an inch O.D.) 4.67

DN65 and larger (NPS 21⁄2) (27⁄8 of an inch O.D.) 5

Vertical risers, all sizes, every floor, but not to exceed: 10
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1310.6.3 Minimum Backfill. The minimum backfilled cover above the top of the pipe piping or its enclosure for buried pip-
ing outside of buildings shall be 36 inches (914 mm), except that the minimum cover shall be permitted to be reduced to 18 inches
(457 mm) where physical damage is otherwise prevented there is no potential for damage from surface loads or surface condi-
tions. [NFPA 99:5.1.10.10.5.5 5.1.10.11.5.5, 5.3.6.13.5]
1310.6.4 Trenches. Trenches shall be excavated so that the pipe piping or its enclosure has firm, substantially continuous bear-
ing on the bottom of the trench. [NFPA 99:5.1.10.10.5.6 5.1.10.11.5.6, 5.3.6.13.6]
1310.6.5 Composition of Backfill. Backfill shall be clean, free from material that is capable of damaging the pipe, and
compacted so as to protect and uniformly support the pipe enclosure. [NFPA 99:5.1.10.10.5.7 5.1.10.11.5.7, 5.3.6.13.7]
1310.6.6 Marker. A continuous warning tape or marker placed immediately above the piping or its enclosure shall clearly
identify the pipeline by specific name. [NFPA 99:5.1.10.10.5.8 5.1.10.11.5.8, 5.3.6.13.8]
1310.6.7 Warning. A continuous warning means shall also be provided above the pipeline at approximately one-half the depth
of bury burial. [NFPA 99:5.1.10.10.5.9 5.1.10.11.5.9, 5.3.6.13.9]
1310.6.8 Wall Sleeve. Where underground piping is installed through a wall sleeve, the outdoor ends of the sleeve shall be
sealed watertight to prevent the entrance of groundwater into the building. [NFPA 99:5.1.10.10.5.10 5.1.10.11.5.10, 5.3.6.13.10]
1317.5 1310.7 Connectors. Hose and flexible connectors, both metallic and nonmetallic, shall not be longer than necessary
and shall not penetrate or be concealed in walls, floors, ceilings, or partitions. [NFPA 99:5.1.10.11.6.1, 5.3.6.16.1] Hose and flex-
ible connectors for Category 3 medical gas shall be gas specific and not be permitted to conduct any other gas, gas mixture, or
liquid. [NFPA 99:5.3.6.16.5] 
Exception: Flexible connectors, used in Category 3 systems, of other than all-metal construction that connect manifolds to the
gas distribution piping shall not exceed 5 feet (1524 mm) in length. [NFPA 99:5.3.6.21.9]
1310.7.1 Flexible Connectors. FHose and flexible connectors, metallic or nonmetallic, shall have a minimum burst gauge
pressure, with a gauge pressure of not less than 1000 psi (6895 kPa). [NFPA 99:5.1.10.10.7 5.1.10.11.6.2, 5.3.6.16.2]
1310.7.2 Metallic Flexible Joints. Metallic flexible joints shall be permitted in the pipeline where required for expansion
joints, seismic protection, thermal expansion, or vibration control and shall be as follows:
(1) For wetted surfaces, made of bronze, copper, or stainless steel.
(2) Cleaned at the factory for oxygen service and received on the job site with certification of cleanliness.
(3) Approved for service at 300 psig (2068 kPa) or more and able to withstand temperatures of 1000°F (538°C).
(4) Provided with brazing extensions to allow brazing into the pipeline in accordance with Section 1309.3.
(5) Supported with pipe hangers and supports as required for their additional weight. [NFPA 99:5.1.10.11.6.3]
1317.9 Testing 1310.8 Prohibited System Interconnections. Two or more medical gas or medical vacuum piping sys-
tems shall not be interconnected for installation, testing, or other reason. [NFPA 99:5.1.10.11.7.1]
1310.8.1 Leak Testing. Leak testing shall be accomplished by separately charging and testing the each individual piping
system. [NFPA 99:5.1.10.10.8 5.1.10.11.7.2]
1317.6 1310.9 Positive-Pressure Medical Gas Piping Distribution Systems Changes in System Use. Where a
positive-pressure medical gas piping distribution system, originally used or constructed for the use at one pressure and for one
gas, is converted for operation at another pressure or for another gas, the provisions of Section 1315.0 1308.0 shall apply as if
the system were new. [NFPA 99:5.1.10.10.10.1 5.1.10.11.9.1]
1310.9.1 Medical Vacuum System. A medical vacuum system shall not be permitted to be converted for use as a medical
gas system. [NFPA 99:5.1.10.10.10.2 5.1.10.11.9.2]
1310.10 Breaching or Penetrating Medical Gas Piping. Positive pressure patient medical gas piping shall not be
breached or penetrated by any means or process that will result in residual copper particles or other debris remaining in the pip-
ing or affect the oxygen-clean interior of the piping. The breaching or penetrating process shall ensure that debris created by the
process remains contained within the work area. [NFPA 99:5.1.10.11.12]
1322.0 1310.11 Labeling and Identification. 1322.1 General. The gas content of medical gas piping systems shall be
readily identifiable by labeling with the name and pressure contained. Such labeling shall be by means of metal tags, stencil-
ing, stamping, or adhesive markers, in a manner that is not readily removable. Where supplementary color identification of pip-
ing is used, it shall be in accordance with the gases and colors indicated in CGA C-9, see Table 1312.1 Color and pressure
requirements shall be in accordance with Table 1305.1. Medical gas piping shall not be painted. [NFPA 99:5.1.11.1.3]
1322.2 1310.11.1 Pipe Labeling. Piping shall be labeled by stenciling or adhesive markers that identify the patient medical
gas, support gas, or medical vacuum system and include the following:
(1) The name of the medical gas⁄ or medical vacuum system or the chemical symbol shall comply with Table 1312.1 1305.1.
(2) The medical gas or medical vacuum system color code shall comply with Table 1312.1 1305.1.
(3) Where positive-pressure gas piping systems operate at pressures other than the standard gauge pressure in Table 1312.1

1305.1, the pipe labeling shall include the operating pressure in addition to the name of the gas. [NFPA 99:5.1.11.1.1]
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1310.11.2 Location of Pipe Labeling. Pipe labels shall be located as follows:
(a) (1) At intervals of not more than 20 feet (6096 mm).
(b) (2) Not less than once in or above every room.
(c) (3) On both sides of walls or partitions penetrated by the piping.
(d) (4) Not less than once in every story height traversed by risers. [NFPA 99:5.1.11.1.2]
1317.10 Labeled. Piping shall be labeled by stenciling or adhesive markers that identify the patient medical gas, the support
gas, or vacuum system, and include:
(1) The name of the gas⁄vacuum system or the chemical symbol in accordance with Table 1312.1.
(2) The gas or vacuum system color code in accordance with Table 1312.1.
(3) Where positive-pressure gas piping systems operate at pressures other than the standard gauge pressure in Table 1312.1,

the pipe labeling shall include the operating pressure in addition to the name of the gas. [NFPA 99:5.1.11.1.1]

218.0
Patient Medical Gas. Piped gases such as oxygen, nitrous oxide, helium, carbon dioxide, and medical air that are used in the
application of human respiration and the calibration of medical devices used for human respiration. [NFPA 99:3.3.142]

221.0
SCFM. Standard cubic feet per minute. [NFPA 99:3.3.163 161]

SUBSTANTIATION:
1. Text has been added or revised to correlate the UPC with the latest version of NFPA 99-2012 in accordance with

the Extract Guidelines located in IAPMO’s Regulations Governing Committee Projects.
2. Definitions have been added or revised to correlate with NFPA 99-2012, and to assist the end user in applying

and enforcing the terms where used throughout Chapter 13.
3. Language has been added to address Category 3 systems (ex: dental offices) based on NFPA 99-2012. Cur-

rently, the UPC only provides code language that is based Category 1 & 2 systems (or Levels 1 & 2 from NFPA
99-2005). The lack of provisions for Category 3 systems (or Level 3 from NFPA 99-2005) has made it difficult
for one to apply or enforce Chapter 13 for facilities such as dental offices.

4. Section 1314.0 (Workmanship) through Section 1314.3 (Burred Ends) should be deleted as the provisions are
already addressed in Section 309.0 (Workmanship) through Section 309.3 (Burred Ends), and therefore redun-
dant.

5. Footnote #2 of Table 1310.2.1(2) (Size of Medical Gas/Vacuum Piping) should be deleted as the provisions are
already addressed in Section 1310.2 (Required Pipe Sizing), and therefore redundant.

6. In Section 1310.11.1 (Pipe Labeling), the text “support gas” has been deleted as such provisions are outside the
scope of Chapter 13 of the UPC (refer to Section 1301.2 - Where Not Applicable).

7. Section 1317.10 (Labeled) is being deleted as the provisions are already addressed in Section 1310.11.1 (Pipe
Labeling).

8. The text “medical” is being added to “vacuum system” or “vacuum piping” to provide correlation throughout
Chapter 13, and to provide clarity to the end user that this chapter deals with medical vacuum systems only and
not other types of vacuum systems (ex: vacuum drainage systems).

9. Other revisions made in accordance with the IAPMO Manual of Style.

COMMITTEE ACTION: Accept as Submitted

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Julius Ballanco, P.E., CPD, FASPE, JB Engineering and Code Consulting, P.C.

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.
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1310.2.1 Maximum Demand. Where the maximum demand for each medical gas or medical vacuum system and the max-
imum length of piping between the source equipment and the most distant station outlet or inlet does not exceed the values in
Table 1310.2.1(2) through Table 1310.2.1(7), the size of pipe of each section of the system shall be determined in accordance
with Section 1310.2.2 using Table 1310.2.1(1) and Table 1310.2.1(2). The size for systems beyond the range of Table 1310.2.1(2)
through Table 1310.2.1(7) shall be determined by using the methods in accordance with Section 1310.2.3.
1310.2.2 Sizing Procedures. The size of each section of pipe in a system within the range of Table 1310.2.1(2) through Table
1310.2.1(7) shall be determined in accordance with the following:
(1) Determine the total flow rate and number of outlets or inlets for each section of pipe in accordance with Table 1305.2 and

Table 1305.3. Measure the length of the pipe from the source equipment location to the most remote station outlet or inlet
on the system.

(2) Measure the length of the section of pipe to each station outlet or inlet on the system. Multiply the measured pipe length
by 1.5 (150 percent), to account for the number of fittings in the system, to determine the pipe equivalent length. In Table
1310.2.1(2), select the column showing that distance, or the next longer distance where the table does not give the exact
length.

(3) Beginning with the most remote outlet or inlet, multiply the total flow rate by the diversity factor specified in Table
1310.2.1(1) for each section of pipe to determine the sizing flow rate for the piping. Starting at the most remote outlet or
inlet, find in the vertical column just selected the medical gas or medical vacuum demand for that outlet or inlet. Where the
exact figure of demand is not shown, choose the next larger figure below in the column.

(4) Select Table 1310.2.1(2) through Table 1310.2.1(7) based on the medical gas or medical vacuum being transported through
the piping. Opposite this demand figure, in the first column at the left in Table 1310.2.1(2), will be found the correct size
of pipe.

(5) Select an estimated pipe size for determining the system pressure loss. Multiply the pipe equivalent length, for a given sec-
tion of pipe, by the pressure loss for the sizing flow rate in the applicable table. Divide that number by 100 to determine
the system pressure loss for the section of pipe. Using this same vertical column, proceed in a similar manner for each sec-
tion of pipe serving this outlet or inlet. For each section of pipe, determine the total gas or vacuum demand supplied by the
section, using Table 1310.2.1(1).

(6) Add the pressure loss for each section of piping, from the source equipment location to the outlet or inlet, to determine the
total system pressure loss to each outlet or inlet. The total system pressure loss in the piping to each outlet or inlet shall not
exceed the values specified in Table 1310.2.2(1). Size each section of branch piping not previously sized by measuring the
distance from the source equipment location to the most remote outlet or inlet in that branch, and follow the procedures of
Section 1310.2.2(2) through Section 1310.2.2(5). Size branch piping in the order of the distance from the source location,
beginning with the most distant outlet not previously sized.

TABLE 1310.2.2(1)
MAXIMUM PERMITTED PRESSURE LOSS IN MEDICAL GAS AND MEDICAL VACUUM SySTEMS

For SI units: 1 pound-force per square inch = 6.8947 kPa, 1 inch of mercury = 3.386 kPa

SUBSTANTIATION: 
With the change in the sizing tables, Sections 1310.2.1 and 1310.2.2 must be modified to correlate with the new
tables. The proposed sizing method is consistent with the engineering design parameters for medical gas and med-
ical vacuum systems. The sizing methodology is very similar to sizing a water distribution system. However, rather
than using fixture units, the actual flow rate is used. This flow rate is multiplied by a diversity factor. Basically, that is
the equivalent of a fixture unit since a fixture unit has a built in diversity factor. Rather than sizing based on velocity
(for water piping), the sizing is based on pressure loss. The flow rate for a given pipe size has a pressure loss that
is based on a loss per 100 feet of pipe which is listed in Table 1310.2.1(2) through Table 1310.2.1(7). While the
measurement of the pipe is along the centerline of the pipe, the pressure loss is based on the equivalent length of
pipe. Hence, there must be an accounting for the fittings. The typical fitting loss would add 50 percent. Thus, when
the length of a section of pipe is determined, this length is multiplied by 1.5 to account for the additional 50 percent

TyPE OF SySTEM MAXIMUM ALLOWABLE SySTEM PRESSURE LOSS

Medical Air 5 psi
Nitrogen 15 psi

Nitrous Oxide 5 psi
Carbon Dioxide 5 psi

Oxygen 5 psi
Medical Vacuum 4 inches of mercury
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in equivalent length for the pipe fittings. To get the pressure loss of a section of pipe, you multiply the equivalent length
of pipe by the pressure loss in the table and then divide by 100 since the loss is based on a 100 feet of pipe. Once
the pressure loss from the source equipment location is determined, it is simply a matter of comparing it to the allow-
able pressure loss table. If the pressure loss is higher than the allowable amount, the pipe must be increased in size
to reduce the pressure loss. When evaluating the pipe size, it is common practice to look at the section of pipe with
the highest pressure loss. This is the pipe that is first increased in size to see if the total pressure loss drops within
the total allowable amount. This is a simple sizing method that any contractor can follow.
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Item # 332 Comment Seq # 135
UPC 2015 – (Table 1401.1):

SUBMITTER: Angel Guzman
American Society of Mechanical Engineers (ASME)/
Rep. ASME A112 Committee

RECOMMENDATION:
Revise text as follows:

TABLE 1401.1
REFERENCED STANDARDS

(portions of table not shown remain unchanged)

SUBSTANTIATION:
The above revisions reflect the latest updates to the ASME standards that are referenced in Table 1401.1 of the UPC.

COMMITTEE ACTION: Accept as Submitted

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Angel Guzman/Colleen O’Brien, The American Society of Mechanical Engineers (ASME)

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED 
SECTIONS

ASME A112.1.2-
20042012*

Air Gaps in Plumbing Systems (For Plumbing Fixtures
and Water-Connected Receptors) 

Fittings Table 603.2

ASME A112.3.1-
2007(R2012)*

Stainless Steel Drainage Systems for Sanitary DWV,
Storm, and Vacuum Applications, Above- and Below
Ground (Notes 1 and 7)

Piping, Ferrous 705.8.2, Table 701.1

ASME A112.18.1-
20052012/CSA B125.1-
20052012

Plumbing Supply Fittings Fittings 402.10, 403.5, 408.2,
408.3, 417.1, 417.3,
417.4, 420.2, 603.5.20, L
402.4.1, L 402.4.2.1, L
402.5.1

ASME A112.18.2-
20052011/CSA B125.2-
20052011

Plumbing Waste Fittings Fittings 301.1.2, 301.2

ASME A112.19.5-
20052011/CSA B45.15-
2011*

Trim for Water-Closet Bowls, Tanks, and Urinals Flush
Valves and Spuds for Water Closets, Urinals, and Tanks

Fixtures 301.1.2, 301.2

ASME A112.19.7-
20062012/CSA B45.10-
2012*

Hydromassage Bathtub Appliances Systems Fixtures 409.6

ASME A112.19.15-2005
(R2010)2012* 

Bathtubs/Whirlpool Bathtubs with Pressure Sealed Doors Fixtures 301.1.2, 301.2
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TABLE 1401.1
REFERENCED STANDARDS

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED
SECTIONS

ASME A13.1-2007
(R2013)*

Scheme for the Identification of Piping Systems Piping 301.1.2, 301.2

ASME A112.6.1M-1997
(R2008) (R2012)

Floor-Affixed Supports for Off-the-Floor Plumbing Fixtures
for Public Use

Fixtures 301.1.2, 301.2

ASME A112.6.4-2003
(R2008) (R2012)*

Roof, Deck, and Balcony Drains DWV Components 301.1.2, 301.2

ASME A112.14.1-2003
(R2008) (R2012)*

Backwater Valves Valves 301.1.2, 301.2

ASME A112.14.4-2001
(R2007) (R2012)*

Grease Removal Devices Fixtures 301.1.2, 301.2

ASME A112.18.3-2002
(R2008) (R2012)*

Performance Requirements for Backflow Protection Devices
and Systems in Plumbing Fixture Fittings

Backflow Protection 417.3, 417.4

ASME A112.19.1-2008
2013/CSA B45.2-2008
2013*

Enamelled Cast Iron and Enamelled Steel Plumbing Fixtures Fixtures 301.1.2, 301.2

ASME A112.19.2-2008
2013/CSA B45.1-2008
2013*

Ceramic Plumbing Fixtures Fixtures L 402.2, L 402.3

ASME A112.19.14-2006
(R2011) 2013*

Six-Liter Water Closets Equipped with a Dual Flushing
Device

Fixtures L 402.2.1

ASME A112.36.2M-1991
(R2008) (R2012)*

Cleanouts (Note 1) DWV Components 301.1.2, 301.2

ASME B1.20.1-1983
(R2006) 2013*

Pipe Threads, General Purpose, (Inch) Joints 605.2.3, 605.3.5,
605.4.3, 605.6.2,
605.13.3, 705.1.3,
705.3.3, 705.5.4,
705.6.2, 705.7.3,
1208.5.7, 1315.7.1(2)

ASME B1.20.3-1976
(R2008) (R2013)*

Dryseal Pipe Threads, (Inch) Joints 301.1.2, 301.2

ASME B16.3-2006 2011* Malleable Iron Threaded Fittings: Classes 150 and 300 Fittings Table 604.1, Table
701.1

ASME B16.4-2006 2011* Gray Iron Threaded Fittings: (Classes 125 and 250) Fittings Table 604.1

ASME B16.5-2009 2013* Pipe Flanges and Flanged Fittings: NPS 1/2 through NPS 24
Metric/Inch

Fittings 301.1.2, 301.2

ASME B16.15-2006 2013* Cast Copper Alloy Threaded Fittings: Classes 125 and 250 Fittings Table 604.1
ASME B16.18-2001
(R2005) 2012*

Cast Copper Alloy Solder Joint Pressure Fittings (Note 1) Fittings Table 604.1

ASME B16.20-2007
2012*

Metallic Gaskets For Pipe Flanges: Ring-Joint, Spiral-
Wound, and Jacketed

Joints 1208.5.10

ASME B16.21-2005 2011* Nonmetallic Flat Gaskets for Pipe Flanges Joints 301.1.2, 301.2
ASME B16.22-2001
(R2010) 2013*

Wrought Copper and Copper Alloy Solder-Joint Pressure Fit-
tings

Fittings 1315.5, Table 604.1

ASME B16.23-2002
(R2006) 2011*

Cast Copper Alloy Solder Joint Drainage Fittings: DWV Fittings Table 701.1

ASME B16.24-2006
2011*

Cast Copper Alloy Pipe Flanges and Flanged Fittings:
Classes 150, 300, 600, 900, 1500, and 2500

Fittings 301.1.2, 301.2

ASME B16.26-2006
2013*

Cast Copper Alloy Fittings for Flared Copper Tubes Fittings Table 604.1

ASME B16.29-2007
2012*

Wrought Copper and Wrought Copper Alloy Solder-Joint
Drainage Fittings – DWV (Note 1)

Fittings Table 701.1
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(portions of table not shown remain unchanged)

SUBSTANTIATION:
The above revisions reflect the latest updates to the ASME standards that are referenced in Table 1401.1 of the UPC.

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED
SECTIONS

ASME B16.33-2002
(R2007) 2012*

Manually Operated Metallic Gas Valves for Use in Gas Pip-
ing Systems up to 125 175 psi (Sizes NPS 1⁄2 - through NPS
2)

Valves 301.1.2, 301.2

ASME B16.34-2009
2013*

Valves – Flanged, Threaded, and Welding End Valves 301.1.2, 301.2

ASME B16.40-2008
2013*

Manually Operated Thermoplastic Gas Shutoffs and Valves
in Gas Distribution Systems

Valves 301.1.2, 301.2

ASME B16.47-2006
2011*

Large Diameter Steel Flanges: NPS 26 through NPS 60 Met-
ric/Inch

Fittings 301.1.2, 301.2

ASME B16.50-2001
(R2008) 2013*

Wrought Copper and Copper Alloy Braze-Joint Pressure Fit-
tings

Fittings 1315.5

ASME B16.51-2011 2013* Copper and Copper Alloy Press-Connect Pressure Fittings Fittings Table 604.1

ASME B31.1-2010 2012* Power Piping Piping 301.1.2, 301.2

ASME B31.3-2010 2012* Process Piping Piping F 12.1

ASME BPVC Section IV-
2010 2013*

Rules for Construction of Heating Boilers Miscellaneous 301.1.2, 301.2

ASME BPVC Section
VIII-2010 2013*

Rules for Construction of Pressure Vessels Division 1 Miscellaneous 1324.7(2), 1325.4(2),
E 36.6.2

ASME BPVC Section IX-
2010 2013*

Welding, and Brazing, and Fusing Qualifications Certification 225.0, 1310.6
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Item # 333 Comment Seq # 136
UPC 2015 – (Table 1401.1):

SUBMITTER: Steve Mawn
American Society of Testing and Materials (ASTM)

RECOMMENDATION:
Revise text as follows:

TABLE 1401.1
REFERENCED STANDARDS

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED 
SECTIONS

ASTM A53/A53M-2010 2012 Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,
Welded, and Seamless 

Piping, Ferrous 1208.5.2.2(2), Table
604.1, Table 701.1

ASTM A106/A106M-2010 2011 Seamless Carbon Steel Pipe for High-Temperature
Service

Piping, Ferrous 1208.5.2.2(3)

ASTM A197/A197M-2000
(R2006) (R2011)

Cupola Malleable Iron Piping, Ferrous 301.1.2, 301.2

ASTM A312/A312M-2009 2012 Seamless, Welded, and Heavily Cold Worked
Austenitic Stainless Steel Pipes

Piping, Ferrous Table 604.1

ASTM A479/A479M- 2010a 2011 Stainless Steel Bars and Shapes for Use in Boilers
and Other Pressure Vessels 

Piping, Ferrous F 8.3

ASTM A653/A653M- 2010 2011 Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip
Process 

Piping, Ferrous 301.1.2, 301.2

ASTM A888-2009 2011 Hubless Cast Iron Soil Pipe and Fittings for Sani-
tary and Storm Drain, Waste, and Vent Piping
Applications (Note 7)

Piping, Ferrous Table 701.1

ASTM A1045-2008 2010 Flexible Poly (Vinyl Chloride) (PVC) Gaskets
used in Connection of Water Closets Vitreous
China Plumbing Fixtures to Sanitary Drainage
Systems

Piping, Plastic 301.1.2, 301.2

ASTM B75/B75M-2002 (R2010)
2011

Seamless Copper Tube (Note 7) Piping, Copper Alloy Table 604.1, Table 701.1

ASTM B187/B187M-2006 2011 Copper, Bus Bar, Rod, and Shapes and General
Purpose Rod, Bar, and Shapes

Miscellaneous 301.1.2, 301.2

ASTM B210-2004 2012 Aluminum and Aluminum-Alloy Drawn Seamless
Tubes

Piping, Ferrous 1208.5.3.3

ASTM B302-2007 2012 Threadless Copper Pipe, Standard Sizes (Note 7) Piping, Copper Alloy Table 604.1, Table 701.1
ASTM B370-2009 2011e1 Copper Sheet and Strip for Building Construction Miscellaneous 301.1.2, 301.2
ASTM B447-2007 2012 Welded Copper Tube Piping, Copper Alloy Table 604.1
ASTM B584-2009a 2012a Copper Alloy Sand Castings for General Applica-

tions (Note 3) 
Piping, Copper Alloy 301.1.2, 301.2

ASTM B687-1999 (R2005)e1 (R2011) Brass, Copper, and Chromium-Plated Pipe Nipples Piping, Copper Alloy 301.1.2, 301.2
ASTM B819-2000 (R2006)
(R2011)

Seamless Copper Tube for Medical Gas Systems Piping, Copper Alloy 1315.4(1), 1324.4(3)

ASTM C14-2007 2011 Nonreinforced Concrete Sewer, Storm Drain, and
Culvert Pipe (Note 7)

Piping, Non-Metallic Table 701.1

ASTM C412-2005a 2011 Concrete Drain Tile Piping, Non-Metallic 301.1.2, 301.2
ASTM C428/C428M-2005
(R2006) (R2011)e1

Asbestos-Cement Nonpressure Sewer Pipe (Notes
4, 5 and 7) 

Piping, Non-Metallic Table 701.1

ASTM C443-2010 2012 Joints for Concrete Pipe and Manholes, Using
Rubber Gaskets

Joints 301.1.2, 301.2

ASTM C564-2009a 2011 Rubber Gaskets for Cast Iron Soil Pipe and Fittings Joints 705.4.2
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STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED 
SECTIONS

ASTM C1173-2010e1 Flexible Transition Couplings for Underground
Piping Systems 

Joints 301.1.2, 301.2

ASTM C1227-2009 2012 Precast Concrete Septic Tanks DWV Components 301.1.2, 301.2
ASTM C1277-2009a 2011 Shielded Couplings Joining Hubless Cast Iron Soil

Pipe and Fittings 
Joints 705.4.2

ASTM C1540-2009a 2011 Heavy Duty Shielded Couplings Joining Hubless
Cast Iron Soil Pipe and Fittings 

Joints 705.4.2

ASTM D1784-2008 2011 Rigid Poly (Vinyl Chloride) (PVC) Compounds
and Chlorinated Poly (Vinyl Chloride) (CPVC)
Compounds 

Piping, Plastic 301.1.2, 301.2

ASTM D1785-2006 2012* Poly (Vinyl Chloride) (PVC) Plastic Pipe, Sched-
ules 40, 80, and 120 (Note 7)

Piping, Plastic Table 604.1, Table
701.1

ASTM D2239-2003 2012* Polyethylene (PE) Plastic Pipe, (SIDR-PR) Based
on Controlled Inside Diameter 

Piping, Plastic Table 604.1

ASTM D2513-2011 2012a* Polyethylene (PE) Gas Pressure Pipe, Tubing, and
Fittings (Note 1) 

Piping, Plastic 1208.5.4, 1208.5.4.2(B),
1208.5.9.2,
1210.1.7.1(1), E 32.3

ASTM D2517-2006 (R2011)* Reinforced Epoxy Resin Gas Pressure Pipe and
Fittings

Piping, Plastic E 32.3

ASTM D2564-2004 (R2009) 2012* Solvent Cements for Poly (Vinyl Chloride) (PVC)
Plastic Piping Systems 

Joints 605.13.2, 705.7.2

ASTM D2661-2008 2011* Acrylonitrile-Butadiene-Styrene (ABS) Schedule
40 Plastic Drain, Waste, and Vent Pipe and Fittings
(Notes 1 and 7) 

Piping, Plastic Table 701.1

ASTM D2665-2010 2012* Poly (Vinyl Chloride) (PVC) Plastic Drain, Waste,
and Vent Pipe and Fittings (Note 7)

Piping, Plastic Table 701.1

ASTM D2737-2003 2012e1* Polyethylene (PE) Plastic Tubing Piping, Plastic Table 604.1
ASTM D2774-2010 2012* Underground Installation of Thermoplastic Pres-

sure Piping 
Piping, Plastic 301.1.2, 301.2

ASTM D3035-2010 2012* Polyethylene (PE) Plastic Pipe (DR-PR) Based on
Controlled Outside Diameter

Piping, Plastic Table 604.1

ASTM D3261-2010a 2012* Butt Heat Fusion Polyethylene (PE) Plastic Fittings
for Polyethylene (PE) Plastic Pipe and Tubing 

Fittings Table 604.1, Table
701.1

ASTM D3311-2009a 2011* Drain, Waste, and Vent (DWV) Plastic Fittings
Patterns (Note 1)

Fittings 301.1.2, 301.2

ASTM D3965-2005 2011* Rigid Acrylonitrile-Butadiene-Styrene (ABS)
Materials for Pipe and Fittings 

Piping, Plastic 301.1.2, 301.2

ASTM D4101-2010a 2011 Polypropylene Injection and Extrusion Materials Miscellaneous 301.1.2, 301.2
ASTM D4551-1996 (R2008)e1

2012* 
Poly (Vinyl Chloride) (PVC) Plastic Flexible Con-
cealed Water-Containment Membrane 

Miscellaneous 301.1.2, 301.2

ASTM D6104-1997 (R2003)
(R2011)

Determining the Performance of Oil/Water Sepa-
rators Subjected to Surface Run-Off 

Miscellaneous 301.1.2, 301.2

ASTM E84-2010b 2012b* Surface Burning Characteristics of Building Mate-
rials 

Miscellaneous 701.1(2), 903.1(2),
1101.3

ASTM E119-2010b 2012a* Fire Tests of Building Construction and Materials Miscellaneous 1504.3, 1505.3
ASTM E814-2011a* Fire Tests of Penetration Firestop Systems Miscellaneous 208.0, 222.0, 1504.3,

1505.3
ASTM F402-2005 (R2012)* Safe Handling of Solvent Cements, Primers, and

Cleaners Used for Joining Thermoplastic Pipe and
Fittings 

Joints 301.1.2, 301.2

ASTM F409-2002 (R2008) 2012* Thermoplastic Accessible and Replaceable Plastic
Tube and Tubular Fittings (Note 1) 

Piping, Plastic 301.1.2, 301.2

ASTM F439-2009 2012* Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic
Pipe Fittings, Schedule 80 

Fittings Table 604.1
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STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED 
SECTIONS

ASTM F441/F441M-2009 2012* Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic
Pipe, Schedules 40 and 80

Piping, Plastic Table 604.1

ASTM F442/F442M-2009 2012* Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic
Pipe (SDR-PR) 

Piping, Plastic Table 604.1

ASTM F480-2006be1 2012* Thermoplastic Well Casing Pipe and Couplings
Made in Standard Dimension Ratios (SDR),
Schedule SCH 40 and Schedule SCH 80 

Piping, Plastic 301.1.2, 301.2

ASTM F667-2006 2012* Large Diameter 3 through 24 in. Corrugated Poly-
ethylene Pipe and Fittings 

Piping, Plastic 301.1.2, 301.2

ASTM F714-2010 2012e1* Polyethylene (PE) Plastic Pipe (SDR-PR) Based
on Outside Diameter

Piping, Plastic Table 701.1

ASTM F876-2010e1* Crosslinked Polyethylene (PEX) Tubing Piping, Plastic 605.10.1, Table 604.1
ASTM F877-2007 2011a* Crosslinked Polyethylene (PEX) Plastic Hot- and

Cold-Water Distribution Systems 
Piping, Plastic Table 604.1

ASTM F1055-1998 (R2006) 2011* Electrofusion Type Polyethylene Fittings for Out-
side Diameter Controlled Polyethylene and
Crosslinked Polyethylene (PEX) Pipe and Tubing 

Fittings Table 604.1, Table
701.1

ASTM F1281-2007 2011* Crosslinked Polyethylene/Aluminum/ Crosslinked
Polyethylene (PEX-AL-PEX) Pressure Pipe 

Piping, Plastic Table 604.1

ASTM F1335-2004* (D) Pressure-Rated Composite Pipe and Fittings for
Elevated Temperature Service (Discontinued)

Piping, Plastic 301.1.2, 301.2

ASTM F1499-2001 (R2008) 2012* Coextruded Composite Drain, Waste, and Vent
Pipe (DWV) 

Piping, Plastic 301.1.2, 301.2

ASTM F1807-2010e1 2012* Metal Insert Fittings Utilizing a Copper Crimp
Ring for SDR9 Cross-linked Polyethylene (PEX)
Tubing and SDR9 Polyethylene of Raised Temper-
ature (PE-RT) Tubing

Fittings Table 604.1

ASTM F1924-2005 (R2011) 2012* Plastic Mechanical Fittings for Use on Outside
Diameter Controlled Polyethylene Gas Distribu-
tion Pipe and Tubing 

Fittings 301.1.2, 301.2

ASTM F1948-2005 (R2011) 2012* Metallic Mechanical Fittings for Use on Outside
Diameter Controlled Thermoplastic Gas Distribu-
tion Pipe and Tubing 

Fittings 301.1.2, 301.2

ASTM F1960-2010 2012* Cold Expansion Fittings with PEX Reinforcing
Rings for Use with Cross-linked Polyethylene
(PEX) Tubing 

Fittings Table 604.1

ASTM F2159-2010 2011* Plastic Insert Fittings Utilizing a Copper Crimp
Ring for SDR9 Cross-linked Polyethylene (PEX)
Tubing and SDR9 Polyethylene of Raised Temper-
ature (PE-RT) Tubing

Joints Table 604.1

ASTM F2206-2002 2011* Fabricated Fittings of Butt-Fused Polyethylene
(PE) Plastic Pipe, Fittings, Sheet Stock, Plate
Stock, or Block Stock

DWV Components Table 701.1

ASTM F2306/F2306M-2008 2011 Specification for 12 to 60 in. [300 to 1500 mm]
Annular Corrugated Profile-Wall Polyethylene
(PE) Pipe and Fittings for Gravity-Flow Storm
Sewer and Subsurface Drainage Applications 

Piping, Plastic 301.1.2, 301.2

ASTM F2509-2006 (R2012)* Field-Assembled Anodeless Riser Kits for Use on
Outside Diameter Controlled Polyethylene Gas
Distribution Pipe and Tubing 

Fuel Gas 1210.1.7.1(3)

ASTM F2769-2009 2010 Polyethylene of Raised Temperature (PE-RT) Plas-
tic Hot and Cold-Water Tubing and Distribution
Systems

Piping and Fittings,
Plastic

Table 604.1
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(portions of table not shown remain unchanged)

SUBSTANTIATION:
The above revisions reflect the latest updates to the ASTM standards that are referenced in Table 1401.1 of the
UPC.

COMMITTEE ACTION: Accept as Submitted

NOTE: Item # 333 failed to achieve the necessary 2⁄3 affirmative vote of returned ballots. In accordance with Section
4-3.5.2 of the Regulations Governing Committee Projects, a public comment is requested for this proposal. The
technical committee will reconsider this proposal as a public comment.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT 1:
SUBMITTER: Steve Mawn, American Society of Testing and Materials (ASTM)

RECOMMENDATION: 
Request to replace the code change proposal by this public comment.

TABLE 1401.1
REFERENCED STANDARDS

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED 
SECTIONS

ASTM F2831-2011 2012* Standard Practice for Internal Non Structural
Epoxy Barrier Coating Material Used in Rehabili-
tation of Metallic Pressurized Piping Systems

Miscellaneous 301.1.2, 301.2

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED 
SECTIONS

ASTM A47/A47M-1999
(R2009)

Ferritic Malleable Iron Castings Piping, Ferrous 301.1.2, 301.2

ASTM A48/A48M-2003
(R2008) (R2012)

Gray Iron Castings Piping, Ferrous 301.1.2, 301.2

ASTM A53/A53M-2010 2012 Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,
Welded, and Seamless

Piping, Ferrous 1208.5.2.2(2), Table
604.1, Table 701.1

ASTM A74-2009 2013a Cast Iron Soil Pipe and Fittings (Notes 1 and 7) Piping, Ferrous Table 701.1
ASTM A106/A106M-2010 2013 Seamless Carbon Steel Pipe for High-Temperature

Service
Piping, Ferrous 1208.5.2.2(3)

ASTM A197/A197M-2000
(R2006) (R2011)

Cupola Malleable Iron Piping, Ferrous 301.1.2, 301.2

ASTM A254/A254M-1997
(R2007) 2012

Copper-Brazed Steel Tubing Piping, Ferrous 1208.5.3.1, E 32.1

ASTM A269-2010 2013 Seamless and Welded Austenitic Stainless Steel
Tubing for General Service

Piping, Ferrous F 8.2, Table 604.1

ASTM A312/A312M-2009 2013b Seamless, Welded, and Heavily Cold Worked
Austenitic Stainless Steel Pipes

Piping, Ferrous Table 604.1

ASTM A479/A479M- 2010a 2013b Stainless Steel Bars and Shapes for Use in Boilers
and Other Pressure Vessels

Piping, Ferrous F 8.3

ASTM A518/A518M-1999
(R2008) (R2012)

Corrosion-Resistant High-Silicon Iron Castings Piping, Ferrous 301.1.2, 301.2

ASTM A653/A653M-2010 2013 Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip
Process

Piping, Ferrous 301.1.2, 301.2

ASTM A733-2003 (R2009)e1 2013 Welded and Seamless Carbon Steel and Austenitic
Stainless Steel Pipe Nipples

Piping, Ferrous 301.1.2, 301.2
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STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED 
SECTIONS

ASTM A861-2004 (R2008)
(R2013)

High-Silicon Iron Pipe and Fittings (Note 1) Piping, Ferrous 301.1.2, 301.2

ASTM A888-2009 2013a Hubless Cast Iron Soil Pipe and Fittings for Sani-
tary and Storm Drain, Waste, and Vent Piping
Applications (Note 7)

Piping, Ferrous Table 701.1

ASTM A1045-2008 2010 Flexible Poly (Vinyl Chloride) (PVC) Gaskets
used in Connection of Water Closets Vitreous
China Plumbing Fixtures to Sanitary Drainage
Systems

Piping, Plastic 301.1.2, 301.2

ASTM A 1056-2008 2012 Cast Iron Couplings used for Joining Hubless Cast
Iron Soil Pipe and Fittings 

Piping, Ferrous 705.4.2

ASTM B75/B75M-2002 (R2010)
2011

Seamless Copper Tube (Note 7) Piping, Copper Alloy Table 604.1, Table
701.1

ASTM B152/B152M-2009 2013 Copper Sheet, Strip, Plate, and Rolled Bar Miscellaneous 301.1.2, 301.2
ASTM B187/B187M-2006 2011 Copper, Bus Bar, Rod, and Shapes and General

Purpose Rod, Bar, and Shapes
Miscellaneous 301.1.2, 301.2

ASTM B210-2004 2012 Aluminum and Aluminum-Alloy Drawn Seamless
Tubes

Piping, Ferrous 1208.5.3.3

ASTM B241/B241M-2010 2012e1 Aluminum and Aluminum-Alloy Seamless Pipe
and Seamless Extruded Tube

Piping, Ferrous 1208.5.2.4, 1208.5.3.3

ASTM B280-2008 2013 Seamless Copper Tube for Air Conditioning and
Refrigeration Field Service 

Piping, Copper Alloy 1208.5.3.2, 1315.4(1),
1324.4(2), E 32.1

ASTM B302-2007 2012 Threadless Copper Pipe, Standard Sizes (Note 7) Piping, Copper Alloy Table 604.1, Table
701.1

ASTM B306-2009 2013 Copper Drainage Tube (DWV) (Note 7) Piping, Copper Alloy 903.2.4, Table 701.1
ASTM B370-2009 2012 Copper Sheet and Strip for Building Construction Miscellaneous 301.1.2, 301.2
ASTM B447-2007 2012a Welded Copper Tube Piping, Copper Alloy Table 604.1
ASTM B584-2009a 2013 Copper Alloy Sand Castings for General Applica-

tions (Note 3) 
Piping, Copper Alloy 301.1.2, 301.2

ASTM B587-2008 2012 Welded Brass Tube Piping, Copper Alloy 301.1.2, 301.2
ASTM B687-1999 (R2005)e1

(R2011)
Brass, Copper, and Chromium-Plated Pipe Nip-
ples

Piping, Copper Alloy 301.1.2, 301.2

ASTM B819-2000 (R2006)
(R2011)

Seamless Copper Tube for Medical Gas Systems Piping, Copper Alloy 1315.4(1), 1324.4(3)

ASTM C14-2007 2011 Nonreinforced Concrete Sewer, Storm Drain, and
Culvert Pipe (Note 7)

Piping, Non-Metallic Table 701.1

ASTM C296/C296M-2000
(R2009)e1

Asbestos-Cement Pressure Pipe Piping, Non-Metallic Table 604.1

ASTM C412-2005a 2011 Concrete Drain Tile Piping, Non-Metallic 301.1.2, 301.2
ASTM C425-2004 (R2009)
(R2013)

Compression Joints for Vitrified Clay Pipe and
Fittings

Joints 705.9.1

ASTM C428/C428M-2005
(R2006) (R2011)e1

Asbestos-Cement Nonpressure Sewer Pipe (Notes
4, 5 and 7)

Piping, Non-Metallic Table 701.1

ASTM C443-2010 2012 Joints for Concrete Pipe and Manholes, Using
Rubber Gaskets

Joints 301.1.2, 301.2

ASTM C478-2009 2013 Precast Reinforced Concrete Manhole Sections Miscellaneous 301.1.2, 301.2
ASTM C508/C508M-2000
(R2009)e1

Asbestos-Cement Underdrain Pipe Piping, Non-Metallic Table 1102.5

ASTM C564-2009a 2012 Rubber Gaskets for Cast Iron Soil Pipe and Fittings Joints 705.4.2
ASTM C700-2011 2013 Vitrified Clay Pipe, Extra Strength, Standard

Strength, and Perforated (Note 7)
Piping, Non-Metallic Table 701.1, Table

1102.5
ASTM C1173-2010e1 Flexible Transition Couplings for Underground

Piping Systems 
Joints 301.1.2, 301.2

ASTM C1227-2009 2013 Precast Concrete Septic Tanks DWV Components 301.1.2, 301.2
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STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED 
SECTIONS

ASTM C1277-2009a 2012 Shielded Couplings Joining Hubless Cast Iron Soil
Pipe and Fittings 

Joints 705.4.2

ASTM C1440-2008 (R2013)e1 Thermoplastic Elastomeric (TPE) Gasket Materi-
als for Drain, Waste, and Vent (DWV), Sewer,
Sanitary and Storm Plumbing Systems 

Joints 301.1.2, 301.2

ASTM C1460-2008 2012 Shielded Transition Couplings for Use With Dis-
similar DWV Pipe and Fittings Above Ground 

Joints 301.1.2, 301.2

ASTM C1461-2008 (R2013) Mechanical Couplings Using Thermoplastic Elas-
tomeric (TPE) Gaskets for Joining Drain, Waste,
and Vent (DWV), Sewer, Sanitary, and Storm
Plumbing Systems for Above and Below Ground
Use

Joints 301.1.2, 301.2

ASTM C1540-2009a 2011 Heavy Duty Shielded Couplings Joining Hubless
Cast Iron Soil Pipe and Fittings

Joints 705.4.2

ASTM D 1527-1999 (R2005)* (D) Acrylonitrile-Butadiene-Styrene (ABS) Plastic
Pipe, Schedules 40 and 80 (Note 7)
(Discontinued)

Piping, Plastic Table 701.1

ASTM D1784-2008 2011 Rigid Poly (Vinyl Chloride) (PVC) Compounds
and Chlorinated Poly (Vinyl Chloride) (CPVC)
Compounds

Piping, Plastic 301.1.2, 301.2

ASTM D1785-2006 2012* Poly (Vinyl Chloride) (PVC) Plastic Pipe, Sched-
ules 40, 80, and 120 (Note 7)

Piping, Plastic Table 604.1, Table
701.1

ASTM D2239-2003 2012a* Polyethylene (PE) Plastic Pipe, (SIDR-PR) Based
on Controlled Inside Diameter

Piping, Plastic Table 604.1

ASTM D2464-2006 2013* Threaded Poly (Vinyl Chloride) (PVC) Plastic
Pipe Fittings, Schedule 80 (Note 1)

Fittings Table 604.1

ASTM D2466-2006 2013* Poly (Vinyl Chloride) (PVC) Plastic Pipe Fittings,
Schedule 40 (Note 1)

Fittings Table 604.1

ASTM D 2467-2006 2013a* Poly (Vinyl Chloride) (PVC) Plastic Pipe Fittings,
Schedule 80 (Note 1)

Fittings Table 604.1

ASTM D2513-2011 2013* Polyethylene (PE) Gas Pressure Pipe, Tubing, and
Fittings (Note 1) 

Piping, Plastic 1208.5.4,
1208.5.4.2(B),
1208.5.9.2,
1210.1.7.1(1), E 32.3

ASTM D2517-2006 (R2011)* Reinforced Epoxy Resin Gas Pressure Pipe and
Fittings

Piping, Plastic E 32.3

ASTM D2564-2004 (R2009) 2012* Solvent Cements for Poly (Vinyl Chloride) (PVC)
Plastic Piping Systems 

Joints 605.13.2, 705.7.2

ASTM D2661-2008 2011* Acrylonitrile-Butadiene-Styrene (ABS) Schedule
40 Plastic Drain, Waste, and Vent Pipe and Fit-
tings (Notes 1 and 7) 

Piping, Plastic Table 701.1

ASTM D2665-2010 2012* Poly (Vinyl Chloride) (PVC) Plastic Drain, Waste,
and Vent Pipe and Fittings (Note 7)

Piping, Plastic Table 701.1

ASTM D2683-2010e1* Socket-Type Polyethylene Fittings for Outside
Diameter-Controlled Polyethylene Pipe and Tub-
ing

Fittings Table 604.1, Table
701.1

ASTM D2737-2003 2012a* Polyethylene (PE) Plastic Tubing Piping, Plastic Table 604.1
ASTM D2774-2010 2012* Underground Installation of Thermoplastic Pres-

sure Piping
Piping, Plastic 301.1.2, 301.2

ASTM D2846/D2846M-2009be1* Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic
Hot- and Cold-Water Distribution Systems

Piping, Plastic 605.4.2, Table 604.1

ASTM D3035-2010 2012e2* Polyethylene (PE) Plastic Pipe (DR-PR) Based on
Controlled Outside Diameter

Piping, Plastic Table 604.1

ASTM D3212-2007 (R2013)* Joints for Drain and Sewer Plastic Pipes Using
Flexible Elastomeric Seals

Joints 705.1.1, 705.7.1
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STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED 
SECTIONS

ASTM D3261-2010a 2012e1* Butt Heat Fusion Polyethylene (PE) Plastic Fit-
tings for Polyethylene (PE) Plastic Pipe and Tub-
ing

Fittings Table 604.1, Table
701.1

ASTM D3311-2009a 2011* Drain, Waste, and Vent (DWV) Plastic Fittings
Patterns (Note 1)

Fittings 301.1.2, 301.2

ASTM D3965-2005 2011* Rigid Acrylonitrile-Butadiene-Styrene (ABS)
Materials for Pipe and Fittings

Piping, Plastic 301.1.2, 301.2

ASTM D4101-2010a 2011 Polypropylene Injection and Extrusion Materials Miscellaneous 301.1.2, 301.2
ASTM D4551-1996 (R2008)e1

2012*
Poly (Vinyl Chloride) (PVC) Plastic Flexible Con-
cealed Water-Containment Membrane

Miscellaneous 301.1.2, 301.2

ASTM D6104-1997 (R2003)
(R2011)

Determining the Performance of Oil/Water Sepa-
rators Subjected to Surface Run-Off

Miscellaneous 301.1.2, 301.2

ASTM E84-2010b 2013a* Surface Burning Characteristics of Building Mate-
rials

Miscellaneous 701.1(2), 903.1(2),
1101.3

ASTM E119-2010b 2012a* Fire Tests of Building Construction and Materials Miscellaneous 1504.3, 1505.3
ASTM E814-2011 2013a* Fire Tests of Penetration Firestop Systems Miscellaneous 208.0, 222.0, 1504.3,

1505.3
ASTM F402-2005 (R2012)* Safe Handling of Solvent Cements, Primers, and

Cleaners Used for Joining Thermoplastic Pipe and
Fittings

Joints 301.1.2, 301.2

ASTM F405-2005 2013* Corrugated Polyethylene (PE) Pipe and Fittings Piping, Plastic Table 1102.5
ASTM F409-2002 (R2008) 2012* Thermoplastic Accessible and Replaceable Plastic

Tube and Tubular Fittings (Note 1)
Piping, Plastic 301.1.2, 301.2

ASTM F439-2009 2013* Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic
Pipe Fittings, Schedule 80

Fittings Table 604.1

ASTM F441/F441M-2009 2013e1* Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic
Pipe, Schedules 40 and 80

Piping, Plastic Table 604.1

ASTM F442/F442M-2009 2013e1* Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic
Pipe (SDR-PR)

Piping, Plastic Table 604.1

ASTM F480-2006be1 2012* Thermoplastic Well Casing Pipe and Couplings
Made in Standard Dimension Ratios (SDR),
Schedule SCH 40 and Schedule SCH 80

Piping, Plastic 301.1.2, 301.2

ASTM F628-2008 2012e1* Acrylonitrile-Butadiene-Styrene (ABS) Schedule
40 Plastic Drain, Waste, and Vent Pipe with a Cel-
lular Core (Notes 1 and 7)

Piping, Plastic Table 701.1

ASTM F667-2006 2012* Large Diameter 3 through 24 in. Corrugated Poly-
ethylene Pipe and Fittings

Piping, Plastic 301.1.2, 301.2

ASTM F714-2010 2013* Polyethylene (PE) Plastic Pipe (SDR-PR) Based
on Outside Diameter

Piping, Plastic Table 701.1

ASTM F810-2007 2012* Smoothwall Polyethylene (PE) Pipe for Use in
Drainage and Waste Disposal Absorption Fields

Piping, Plastic 301.1.2, 301.2

ASTM F876-2010 2013a* Crosslinked Polyethylene (PEX) Tubing Piping, Plastic 605.10.1, Table 604.1

ASTM F877-2007 2011a* Crosslinked Polyethylene (PEX) Plastic Hot- and
Cold-Water Distribution Systems

Piping, Plastic Table 604.1

ASTM F894-2007 2013* Polyethylene (PE) Large Diameter Profile Wall
Sewer and Drain Pipe (Note 7)

Piping, Plastic 301.1.2, 301.2

ASTM F1055-1998 (R2006)
2013*

Electrofusion Type Polyethylene Fittings for Out-
side Diameter Controlled Polyethylene and
Crosslinked Polyethylene (PEX) Pipe and Tubing

Fittings Table 604.1, Table
701.1

ASTM F1281-2007 2011* Crosslinked Polyethylene/Aluminum/Crosslinked
Polyethylene (PEX-AL-PEX) Pressure Pipe

Piping, Plastic Table 604.1

ASTM F1335-2004* (D) Pressure-Rated Composite Pipe and Fittings for
Elevated Temperature Service (Discontinued)

Piping, Plastic 301.1.2, 301.2
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(portions of table not shown remain unchanged)

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED 
SECTIONS

ASTM F1476-2007 (R2013)* Performance of Gasketed Mechanical Couplings
for Use in Piping Applications

Joints 301.1.2, 301.2

ASTM F1499-2001 (R2008) 2012* Coextruded Composite Drain, Waste, and Vent
Pipe (DWV)

Piping, Plastic 301.1.2, 301.2

ASTM F1807-2010e1 2013a* Metal Insert Fittings Utilizing a Copper Crimp
Ring for SDR9 Cross-linked Polyethylene (PEX)
Tubing and SDR9 Polyethylene of Raised Temper-
ature (PE-RT) Tubing

Fittings Table 604.1

ASTM F1924-2005 (R2011) 2012* Plastic Mechanical Fittings for Use on Outside
Diameter Controlled Polyethylene Gas Distribu-
tion Pipe and Tubing

Fittings 301.1.2, 301.2

ASTM F1948-2005 (R2011) 2012* Metallic Mechanical Fittings for Use on Outside
Diameter Controlled Thermoplastic Gas Distribu-
tion Pipe and Tubing

Fittings 301.1.2, 301.2

ASTM F1960-2010 2012* Cold Expansion Fittings with PEX Reinforcing
Rings for Use with Cross-linked Polyethylene
(PEX) Tubing

Fittings Table 604.1

ASTM F1970-2005 2012e1* Special Engineered Fittings, Appurtenances or
Valves for Use in Poly (Vinyl Chloride) (PVC) or
Chlorinated Poly (Vinyl Chloride) (CPVC) Sys-
tems

Piping, Plastic Table 604.1

ASTM F1973-2008 2013e1* Factory Assembled Anodeless Risers and Tran si-
tion Fittings in Polyethylene (PE) and Polyamide
11 (PA11) and Polyamide 12 (PA12) Fuel Gas
Distribution Systems

Fuel Gas 1210.1.7.1(2)

ASTM F1986-2001 (R2006)
(R2011)*

Multilayer Pipe Type 2, Compression Fittings, and
Compression Joints for Hot and Cold Drinking-
Water Systems

Fittings 301.1.2, 301.2

ASTM F2080-2009 2012* Cold-Expansion Fittings with Metal Compression-
Sleeves for Cross-linked Polyethylene (PEX) Pipe

Fittings Table 604.1

ASTM F2159-2010 2011* Plastic Insert Fittings Utilizing a Copper Crimp
Ring for SDR9 Cross-linked Polyethylene (PEX)
Tubing and SDR9 Polyethylene of Raised Temper-
ature (PE-RT) Tubing

Joints Table 604.1

ASTM F2165-2002 (R2008)
2013*

Flexible Pre-Insulated Piping Piping, Plastic 301.1.2, 301.2

ASTM F2206-2002 2011* Fabricated Fittings of Butt-Fused Polyethylene
(PE) Plastic Pipe, Fittings, Sheet Stock, Plate
Stock, or Block Stock

DWV Components Table 701.1

ASTM F2306/F2306M-2008 2013 Specification for 12 to 60 in. [300 to 1500 mm]
Annular Corrugated Profile-Wall Polyethylene
(PE) Pipe and Fittings for Gravity-Flow Storm
Sewer and Subsurface Drainage Applications 

Piping, Plastic 301.1.2, 301.2

ASTM F2509-2006 2012* Field-Assembled Anodeless Riser Kits for Use on
Outside Diameter Controlled Polyethylene Gas
Distribution Pipe and Tubing 

Fuel Gas 1210.1.7.1(3)

ASTM F2769-2009 2010 Polyethylene of Raised Temperature (PE-RT)
Plastic Hot and Cold-Water Tubing and Distribu-
tion Systems

Piping and Fittings,
Plastic

Table 604.1

ASTM F2831-2011 2012* Standard Practice for Internal Non Structural
Epoxy Barrier Coating Material Used in Rehabili-
tation of Metallic Pressurized Piping Systems

Miscellaneous 301.1.2, 301.2
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SUBSTANTIATION: 
In accordance with Section 5.0 (Procedure for Updating Mandatory Standards) of the “Guidelines for Referencing
Mandatory Standards,” updates to referenced standards shall be submitted by the promulgator during the proposal
and public comment stage of a code cycle. Therefore, the proposed revisions submitted by ASTM during the pro-
posal and comment stages of the 2015 UPC Code Development Cycle should be accepted as the “Guidelines for
Referencing Mandatory Standards” was adopted by IAPMO’s Standards Council on August 21, 2013. 

For informational purposes only, Section 5.0 of the “Guidelines for Referencing Mandatory Standards” is shown
as follows: Standards shall be kept current with that of the source document by administratively sending requests
for updates to the standard promulgator. Updates shall be accomplished via a proposal or a comment during the reg-
ular revision process of the document.

The above revisions reflect not only the updates to the ASTM standards that were originally submitted for the
2013 UPC ROP Monograph, but the latest updates to the ASTM standards that occurred after the ROP Monograph
as well.

PUBLIC COMMENT 2 (Assembly Action):
SUBMITTER: Mo Salberg, UA Local 393

RECOMMENDATION: 
Request to reject the code change proposal by this public comment.

SUBSTANTIATION:
The list submitted by ASTM staff is not completely up-to-date. There is no mechanism in ASTM for the ASTM Tech-
nical Committees to provide input to these updates to the table. As an example, ASTM A888-11 has been updated
3 separate times and these updates are not found in the ASTM submission. Code changes were submitted by ASTM
technical committee members, but these were not processed because of the policy that all standard updates must
come from the standard developer.
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Item # 334 Comment Seq # 137
UPC 2015 – (Table 1401.1):

SUBMITTER: Annette Alonso
American Welding Society

RECOMMENDATION:
Revise text as follows:

TABLE 1401.1
REFERENCED STANDARDS

(portions of table not shown remain unchanged)

SUBSTANTIATION:
The above revisions reflect the latest updates to the AWS standards that are referenced in Table 1401.1 of the UPC.

COMMITTEE ACTION: Accept as Submitted

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT 1:
SUBMITTER: Steve Ferguson, The American Society of Heating, Refrigerating and 

Air Conditioning Engineers (ASHRAE)

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

TABLE 1401.1
REFERENCED STANDARDS

(portions of table not shown remain unchanged)

SUBSTANTIATION: 
The above revisions reflect the latest updates to the ASHRAE standards that are referenced in Table 1401.1 of the
UPC. These updates were not available at the time the ROP monograph was published.

PUBLIC COMMENT 2:
SUBMITTER: Scott Hamilton, ASSE International

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED
SECTIONS

ASHRAE 90.1-2010
2013*

Energy Standard for Buildings Except Low-Rise Residential
Buildings

Miscellaneous L 603.3.1, Table L
603.4.2

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED
SECTIONS

AWS A5.8-2004 2011* Filler Metals for Brazing and Braze Welding Joints 605.2.1, 605.3.1,
705.3.1, 705.5.1, 1318.2

AWS A5.9-2006 2012 Bare Stainless Steel Welding Electrodes and Rods Joints 605.14.2
AWS B2.4-2006 2012* Welding Procedure and Performance Qualification

for Thermoplastics 
Joints, Certification 1208.5.9.2
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TABLE 1401.1
REFERENCED STANDARDS

(portions of table not shown remain unchanged)

SUBSTANTIATION: 
The above revisions reflect the latest updates to the ASSE standards that are referenced in Table 1401.1 of the
UPC. These updates were not available at the time the ROP monograph was published.

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED
SECTIONS

ASSE 1007-1986* (D) Home Laundry Equipment (Discontinued) Appliances 301.1.2, 301.2

ASSE 1013-2009 2011* Reduced Pressure Principle Backflow Preventers and
Reduced Pressure Principle Fire Protection Backflow Preven-
ters

Backflow Protection Table 603.2

ASSE 1015-2009 2011* Double Check Backflow Prevention Assemblies and Double
Check Fire Protection Backflow Prevention Assemblies 

Backflow Protection Table 603.2

ASSE 1016-2005 2011/
ASME A112.1016-2011/
CSA B125.16-2011*

Automatic Compensating Valves for Individual Showers and
Tub/Shower Combinations

Valves 408.3

ASSE 1019-2004 2011* Vacuum Breaker Wall Hydrants, with Backflow Protection
and Freeze Resistant Resistance, Automatic Draining Type

Backflow Protection Table 603.2

ASSE 1021-2001 (D) Drains Air Gaps for Domestic Dishwasher Applications
(Discontinued)

Backflow Protection 301.1.2, 301.2

ASSE 1032-2004 (R2011)* Dual Check Valve Type Backflow Preventers for Carbonated
Beverage Dispensers, Post Mix Type

Backflow Protection 301.1.2, 301.2

ASSE 1047-2009 2011* Reduced Pressure Detector Fire Protection Backflow Preven-
tion Assemblies 

Backflow Protection Table 603.2

ASSE 1048-2009 2011* Double Check Detector Fire Protection Backflow Prevention
Assemblies 

Backflow Protection Table 603.2

ASSE 1056-2001 2013* Spill Resistant Vacuum Breakers Assemblies Backflow Protection Table 603.2
ASSE 1057-2001 2012 Freeze Resistant Sanitary Yard Hydrants with Backflow Pro-

tection
Backflow Protection 301.1.2, 301.2

ASSE 1061-2006 2011* Push-Fit Fittings Fittings 605.3.3.3, 605.4.1,
Table 604.1

ASSE 1071-2008 2012 Temperature Actuated Mixing Valves for Plumbed Emer-
gency Equipment

Valves 301.1.2, 301.2

ASSE 1079-2005 2012 Dielectric Pipe Unions Joints 605.16, 605.17.1,
605.17.3

ASSE Series 6000-2006
2012*

Professional Qualifications Standard for Medical Gas Sys-
tems Personnel

Certification 1302.3, 1327.1.1
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Item # 335 Comment Seq # 138
UPC 2015 – (Table 1401.1):

SUBMITTER: Paul Olson
American Water Works Association (AWWA)

RECOMMENDATION:
Revise text as follows:

TABLE 1401.1
REFERENCED STANDARDS

(portions of table not shown remain unchanged)

SUBSTANTIATION:
The above revisions reflect the latest updates to the AWWA standards that are referenced in Table 1401.1 of the UPC.

COMMITTEE ACTION: Accept as Submitted

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT 1:
SUBMITTER: William LeVan, Cast Iron Soil Pipe Institute (CISPI)

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

TABLE 1401.1
REFERENCED STANDARDS

(portions of table not shown remain unchanged)

SUBSTANTIATION: 
The above revisions reflect the latest updates to the CISPI standards that are referenced in Table 1401.1 of the
UPC. These updates were not available at the time the ROP monograph was published.

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED
SECTIONS

AWWA C110-2008 2012* Ductile-Iron and Gray-Iron Fittings Fittings Table 604.1
AWWA C111-2007 2012* Rubber-Gasket Joints for Ductile-Iron Pressure

Pipe and Fittings 
Joints 605.5.1, 605.5.2

AWWA C153-2006 2011* Ductile-Iron Compact Fittings for Water Service Fittings Table 604.1
AWWA C507-2005 2011* Ball Valves, 6 in. through 48 60 in. (150 mm

through 1200 1500 mm) 
Valves 301.1.2, 301.2

AWWA C606-2006 2011* Grooved and Shouldered Joints Joints 301.1.2, 301.2
AWWA C907-2004 2012* Injection-Molded Polyvinyl Chloride (PVC)

Pressure Fittings, 4 in. through 12 in. (100 mm
through 300 mm), for Water, Distribution Waste-
water, and Reclaimed Water Service

Fittings 301.1.2, 301.2

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED
SECTIONS

CISPI 301-2009 2012 Hubless Cast Iron Soil Pipe and Fittings for Sanitary and Storm
Drain, Waste, and Vent Piping Applications (Notes 1 and 7)

Piping, Ferrous Table 701.1

CISPI 310-2009 2012 Couplings for Use in Connection with Hubless Cast Iron Soil
Pipe and Fittings for Sanitary and Storm Drain, Waste, and
Vent Piping Applications

Joints 705.4.2
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PUBLIC COMMENT 2:
SUBMITTER: Rich Craig, Compressed Gas Association (CGA)

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

TABLE 1401.1
REFERENCED STANDARDS

(portions of table not shown remain unchanged)

SUBSTANTIATION: 
The above revisions reflect the latest updates to the CGA standards that are referenced in Table 1401.1 of the UPC.
These updates were not available at the time the ROP monograph was published.

PUBLIC COMMENT 3:
SUBMITTER: Katelyn Simpson, Tile Council of North America, Inc. (TCNA)/

Rep. TCNA/ANSI ASC A108 Committee

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

TABLE 1401.1
REFERENCED STANDARDS

(portions of table not shown remain unchanged)

SUBSTANTIATION: 
The above revisions reflect the latest updates to the TCNA standards that are referenced in Table 1401.1 of the
UPC. These updates were not available at the time the ROP monograph was published.

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED
SECTIONS

CGA C-9-2004 (R2008)
2013

Standard Color Marking of Compressed Gas Containers for
Medical Use

Miscellaneous 1322.1

CGA V-1-2005 2013 Compressed Gas Cylinder Valve Outlet and Inlet Connec-
tions 

Valves F 6.6, F 7.4

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED
SECTIONS

TCNA A137.1-2008 2012* Specifications for Ceramic Tile Miscellaneous 301.1.2, 301.2
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Item # 336 Comment Seq # 139
UPC 2015 – (Table 1401.1):

SUBMITTER: Lauro Pilla
Canadian Standards Association (CSA)

RECOMMENDATION:
Revise text as follows:

TABLE 1401.1
REFERENCED STANDARDS

(portions of table not shown remain unchanged)

SUBSTANTIATION:
The above revisions reflect the latest updates to the CSA standards that are referenced in Table 1401.1 of the UPC.

COMMITTEE ACTION: Accept as Submitted

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Lauro Pilla/Nikki Kidd, Canadian Standards Association (CSA)

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED
SECTIONS

CSA B45.5-2002 (R2008) CSA
B45.5-2011/IAPMO Z124-2011

Plastic Plumbing Fixtures Fixtures 301.1.2, 301.2

CSA B45.10-2001 (R2006) Hydromassage Bathtubs (Replaced with ASME
A112.19.7-2012/CSA B45.10-2012 - Hydromas-
sage Bathtub Systems)

Fixtures 301.1.2, 301.2

CSA B45.11-2004 CSA B45.11-
2011/IAPMO Z401-2011

Glass Lavatories Glass Plumbing Fixtures Fixtures 301.1.2, 301.2

CSA B66-2005 2010 Design, Material, and Manufacturing Require-
ments for Prefabricated Septic Tanks and
Sewage Holding Tanks 

DWV Components 301.1.2, 301.2

CSA B128.1-2006/B128.2-2006
(R2011)

Design and Installation of Non-Potable Water
Systems/Maintenance and Field Testing of Non-
Potable Water Systems (Note 1) 

Miscellaneous 301.1.2, 301.2

CSA B181.3-2006 2011 Polyolefin and Polyvinylidene Fluoride (PVDF)
Laboratory Drainage Systems 

Piping, Plastic 301.1.2, 301.2

CSA B242-2005 (R2011) Groove- and Shoulder-Type Mechanical Pipe
Couplings 

Fittings 301.1.2, 301.2

CSA Z21.10.3b-2008 (R2010)
2011*

Gas Water Heaters – Volume III, Storage Water
Heaters with Input Ratings Above 75 000 Btu
Per Hour, Circulating and Instantaneous (same as
CSA 4.3b) 

Fuel Gas, Appliances Table L 603.4.2

CSA Z21.41b-2010 2011* Quick-Disconnect Devices for Use with Gas
Fuel Appliances (same as CSA 6.9b)

Fuel Gas 301.1.2, 301.2

CSA Z21.47b-2008 2012* Gas-Fired Central Furnaces (same as CSA 2.3b) Fuel Gas, Appliances UMC
CSA Z21.80b-2010 2011* Line Pressure Regulators (same as CSA 6.22b) Fuel Gas 1208.7.2, 1208.7.5.1(1)
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TABLE 1401.1
REFERENCED STANDARDS

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED
SECTIONS

CSA B45.8-2013/IAPMO
Z403-2013*

Terrazzo, Concrete, and Natural Stone Plumbing Fixtures Fixtures 301.1.2, 301.2

CSA B45.12-2013/IAPMO
Z402-2013*

Aluminum and Copper Plumbing Fixtures Fixtures 301.1.2, 301.2

CSA B64-2007 2011 Backflow Preventers and Vacuum Breakers Backflow Protection 301.1.2, 301.2
CSA B64.1.1-2007 2011 Atmospheric Vacuum Breakers (AVB) Backflow Protection Table 603.2
CSA B64.1.2-2007 2011 Pressure Vacuum Breakers (PVB) Backflow Protection Table 603.2
CSA B64.2-2007 2011 Hose Connection Vacuum Breakers (HCVB) Backflow Protection 301.1.2, 301.2
CSA B64.2.1.1-2007 2011 Hose Connection Dual Check Vacuum Breakers (HCDVB) Backflow Protection Table 603.2
CSA B64.4-2007 2011 Reduced Pressure Principle (RP) Backflow Preventers Backflow Protection Table 603.2
CSA B64.4.1-2007 2011 Reduced Pressure Principle Backflow Preventers for Fire

Protection Systems (RPF) 
Backflow Protection Table 603.2

CSA B64.5-2007 2011 Double Check Valve (DVCA) Backflow Preventers Backflow Protection Table 603.2
CSA B64.5.1-2007 2011 Double Check Valve Backflow Preventers for Fire Protection

Systems (DVCAF) 
Backflow Protection Table 603.2

CSA B64.7-2007 2011 Laboratory Faucet Vacuum Breakers (LFVB) Backflow Protection 301.1.2, 301.2
CSA B79-2008 (R2013) Commercial and Residential Drains and Cleanouts DWV Components 301.1.2, 301.2
CSA B125.3-2005 2012 Plumbing Fittings Fittings 409.4, 410.3, 421.2,

Table 603.2
CSA B137.1-2009 2013 Polyethylene (PE) Pipe, Tubing, and Fittings for Cold-Water

Pressure Services 
Piping, Plastic Table 604.1 

CSA B137.5-2009 2013 Crosslinked Polyethylene (PEX) Tubing Systems for Pres-
sure Applications 

Piping, Plastic Table 604.1

CSA B137.6-2009 2013 Chlorinated Polyvinylchloride (CPVC) Pipe, Tubing, and
Fittings for Hot- and Cold-Water Distribution Systems

Piping, Plastic Table 604.1

CSA B137.9-2009 2013 Polyethylene/Aluminum/Polyethylene (PE-AL-PE) Compos-
ite Pressure-Pipe Systems 

Piping, Plastic Table 604.1

CSA B137.10-2009 2013 Crosslinked Polyethylene/Aluminum/Crosslinked Polyethyl-
ene (PEX-AL-PEX) Composite Pressure-Pipe Systems 

Piping, Plastic Table 604.1

CSA B137.11-2009 2013 Polypropylene (PP-R) Pipe and Fittings for Pressure Appli-
cations

Piping, Plastic 605.12.1, Table 604.1

CSA B481-2007 2012 Grease Interceptors DWV Components 301.1.2, 301.2
CSA G401-2007 (R2013) Corrugated Steel Pipe Products Piping, Ferrous 301.1.2, 301.2
CSA LC-1ab-2009 2011* Fuel Gas Piping Systems Using Corrugated Stainless Steel

Tubing (CSST) (same as CSA 6.26ab) 
Fuel Gas 1208.5.3.4

CSA LC-4a-2007 2013* Press-Connect Copper and Copper Alloy Fittings Metallic
Fittings for Use in Fuel Gas Distribution Systems (same as
CSA 6.32a) 

Fuel Gas 1208.5.8.2

CSA Z21.10.1a-2009
2013*

Gas Water Heaters – Volume I, Storage Water Heaters with
Input Ratings of 75 000 Btu Per Hour or Less (same as CSA
4.1a) 

Fuel Gas, Appliances 301.1.2, 301.2

CSA Z21.10.3-2011 2013* Gas-Fired Water Heaters – Volume III, Storage Water
Heaters with Input Ratings Above 75 000 Btu Per Hour, Cir-
culating and Instantaneous (same as CSA 4.3) 

Fuel Gas, Appliances Table L 603.4.2

CSA Z21.13a-2010 2013* Gas-Fired Low Pressure Steam and Hot Water Boilers (same
as CSA 4.9a)

Fuel Gas, Appliances 301.1.2, 301.2

CSA Z21.15b-2009 2013* Manually Operated Gas Valves for Appliances, Appliance
Connector Valves, and Hose End Valves (same as CSA 9.1b)

Fuel Gas 301.1.2, 301.2

CSA Z21.24a-2009
(R2011)*

Connectors for Gas Appliances (same as CSA 6.10a) Fuel Gas 1211.1(3), 1211.2

CSA Z21.40.1a-1997
(R2007) (R2012)*

Gas-Fired, Heat Activated Air Conditioning and Heat Pump
Appliances (same as CSA 2.91a) 

Fuel Gas, Appliances UMC
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Note: CSA B45.8/IAPMO z403, CSA B45.12/IAPMO z402 and CSA z21.93 meet the requirements for manda-
tory reference standards in accordance with Section 3-3.7.1 of IAPMO’s Regulations Governing Committee
Projects.

Note: CSA B45.8/IAPMO z403, CSA B45.12/IAPMO z402, and CSA z21.93 are not in compliance with Section
1.2 (Code References) of the “Guidelines for Referencing Mandatory Standards” which was adopted by the
IAPMO standards Council on August 21, 2013. For informational purposes only, Section 1.2 (Code References)
is shown as follows: Mandatory standards shall be identifiable by title, date or edition, and name of the developing
organization. The manner in which it is to be utilized shall be specifically referenced in the code text (referenced sec-
tion that applies), all in accordance with the IAPMO Manual of Style.

(portions of table not shown remain unchanged)

SUBSTANTIATION:
The above revisions reflect the latest updates to the CSA standards that are referenced in Table 1401.1 of the UPC.
CSA B45.8/IAPMO Z403, CSA B45.12/IAPMO Z402, and CSA Z21.93 were submitted for the UPC ROP Mono-
graph, but were not published at that time to be made available to the Technical Committee for review. These stan-
dards are being resubmitted as they are now finalized.

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED
SECTIONS

CSA Z21.56a-2008 2013* Gas-Fired Pool Heaters (same as CSA 4.7a) Fuel Gas, Swimming
Pools, Spas, and Hot
Tubs 

USPSHTC

CSA Z21.69a-2009 2012* Connectors for Movable Gas Appliances (same as CSA
6.16a) 

Fuel Gas 1211.1(6)

CSA Z21.80a-2011 2012* Line Pressure Regulators (same as CSA 6.22a) Fuel Gas 1208.7.2,
1208.7.5.1(1)

CSA Z21.90b-2006
(R2011)*

Gas Convenience Outlets and Optional Enclosures (same as
CSA 6.24b)

Fuel Gas 1211.7

CSA No. 3-1992 Z21.93-
2013*

U.S. Requirements for Excess Flow Valves Excess Flow
Valves for Natural and LP Gas with Pressures up to 5 psig
(same as CSA 6.30)

Fuel Gas 301.1.2, 301.2

CSA Z83.11b-2009
(R2011)*

Gas Food Service Equipment (same as CSA 1.8b) Fuel Gas, Appliances UMC
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Item # 337 Comment Seq # 140
UPC 2015 – (Table 1401.1):

SUBMITTER: Kyle Thompson
International Association of Plumbing and Mechanical Officials (IAPMO)

RECOMMENDATION:
Revise text as follows:

TABLE 1401.1
REFERENCED STANDARDS

(portions of table not shown remain unchanged)

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED
SECTIONS

IAPMO IGC 154 – 2009
2012

Tub/Shower Enclosures and Shower Panels Assemblies Fixtures 301.1.2, 301.2

IAPMO IGC 157-2010 2012 Ball Valves Valves 301.1.2, 301.2
IAPMO IGC 172-2010 Glass Lavatories, Sinks and Counter Top (Replaced with

CSA B45.11-2011/IAPMO Z401-2011 - Glass Plumbing
Fixtures)

Fixtures 301.1.2, 301.2

IAPMO PS 43-2007 (D) Cushioned Bathtubs and Whirlpool Bathtub Appliances
(Discontinued)

Fixtures 301.1.2, 301.2

IAPMO PS 46-2010c Field-Fabricated Tiling Kits Miscellaneous 301.1.2, 301.2
IAPMO PS 53-2008 2011 Grooved Mechanical Pipe Couplings and Grooved End Fit-

tings 
Joints 301.1.2, 301.2

IAPMO PS 54-2010 2011a Metallic and Plastic Utility Boxes Miscellaneous 301.1.2, 301.2
IAPMO PS 59-2010 2012 Septic Effluent and Waste Water Diverter Valves or and

Diversion Systems
DWV Components 301.1.2, 301.2

IAPMO PS 64-2007a 2012a Roof Pipe Flashings Miscellaneous 301.1.2, 301.2
IAPMO PS 76-1995 2012a Ballcock or Flushometer Valve Tailpiece Trap Primers and

Trap Primer Receptors/Adapters Trap Primers for Fill
Valves and Flushometer Valves

DWV Components 301.1.2, 301.2

IAPMO PS 88-2010 2012 Pre-Pressurized Potable Water or Expansion Tanks Miscellaneous 301.1.2, 301.2
IAPMO PS 90-2006 2012 Elastomeric Test Caps/, Cleanout Caps, and Combination

Test Caps/Shielded Couplings
DWV Components 301.1.2, 301.2

IAPMO PS 92-2010 2012 Heat Exchangers and Indirect Water Heaters Miscellaneous 301.1.2, 301.2
IAPMO PS 94-2008 2012 Insulated Protectors for P-Traps, Supply Stops and Risers

Insulated Protector
Miscellaneous 301.1.2, 301.2

IAPMO PS 106-2010 2012 Pre-Fabricated Prefabricated, Tileable Shower Receptors Fixtures 301.1.2, 301.2
IAPMO PS 117-2008 2012ae1 Copper and Copper Alloy Tubing System Incorporating

Press-Type or Nail-Type Connections Press and Nail Con-
nections

Fittings 301.1.2, 301.2

IAPMO PS 119-2006 2012a Water-Powered Energized Sump Pump Miscellaneous 301.1.2, 301.2
IAPMO Z124.1.2-2005* Plastic Bathtub and Shower Units (Replaced with CSA

B45.5-2011/IAPMO Z124-2011-Plastic Plumbing Fixtures)
Fixtures 301.1.2, 301.2

IAPMO Z124.3-2005* Plastic Lavatories (Replaced with CSA B45.5-
2011/IAPMO Z124-2011-Plastic Plumbing Fixtures)

Fixtures 301.1.2, 301.2

IAPMO Z124.4-2006* Plastic Water Closet Bowls and Tanks (Replaced with CSA
B45.5-2011/IAPMO Z124-2011-Plastic Plumbing Fixtures)

Fixtures 301.1.2, 301.2

IAPMO Z124.6-2007 Plastic Sinks (Replaced with CSA B45.5-2011/IAPMO
Z124-2011-Plastic Plumbing Fixtures)

Fixtures 301.1.2, 301.2

IAPMO Z124.9-2004* Plastic Urinal Fixtures (Note 1) (Replaced with CSA
B45.5-2011/IAPMO Z124-2011-Plastic Plumbing Fixtures)

Fixtures L 402.3
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SUBSTANTIATION:
The above revisions reflect the latest updates to the IAPMO standards that are referenced in Table 1401.1 of the
UPC. The above standards have been approved by IAPMO’s Standards Review Committee for listing purposes.
IAPMO R&T currently has manufacturers listed to these standards.

COMMITTEE ACTION: Accept as Submitted

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT 1:
SUBMITTER: David McHenry, County of Madera

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

813.2 Flexible PVC Hoses and Tubing. Flexible PVC hoses and tubing intended to be used on swimming pool, hot tub,
spa, and jetted bathtub water circulation systems or pneumatic systems shall be in accordance with IAPMO Z1033.

TABLE 1401.1
REFERENCED STANDARDS

Note: IAPMO z1033 meets the requirements for a mandatory reference standard in accordance with Section
3-3.7.1 of IAPMO’s Regulations Governing Committee Projects. 

(portions of table not shown remain unchanged)

SUBSTANTIATION:
Add Section 813.2 to include requirements for flexible PVC hoses and tubing. Add IAPMO Z1033 to Table 1401.1
to serve as a guide for producers, distributors, architects, engineers, contractors, installers, inspectors, and users;
to promote understanding regarding materials, manufacture, and installation; and to provide for identifying flexible
PVC tubing for pools, hot tubs, spas, and jetted bathtubs complying with the code.

PUBLIC COMMENT 2:
SUBMITTER: Kyle Thompson, International Association of Plumbing and Mechanical Officials (IAPMO)

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED 
SECTIONS

IAPMO Z1033-2013e1*
IAPMO PS 33-2010c 

Flexible PVC Hoses and Tubing Hose for Pools, Hot Tubs,
Spas, and Jetted Bathtubs

Fixtures, Swimming
Pools, Spas, and Hot
Tubs

813.2 301.1.2,
301.2, USPSHTC  
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TABLE 1401.1
REFERENCED STANDARDS

Note: IAPMO z1088 meets the requirements for a mandatory reference standard in accordance with Section
3-3.7.1 of IAPMO’s Regulations Governing Committee Projects. 

(portions of table not shown remain unchanged)

SUBSTANTIATION:
The above revisions reflect the latest updates to the IAPMO standards that are referenced in Table 1401.1 of the
UPC.

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED
SECTIONS

IAPMO IGC 154-2012 2013 Shower Enclosures and Tub/Shower Enclosures and Shower
Panels

Fixtures 301.1.2, 301.2

IAPMO IGC 157-2012
2013e1

Ball Valves Valves 301.1.2, 301.2

IAPMO IGC 194-2004a Copper Alloy or Aluminum Alloy Sinks and Lavatories
(Replaced with CSA B45.12-2013/IAPMO Z402-2013-Alu-
minum and Copper Plumbing Fixtures)

Fixtures 301.1.2, 301.2

IAPMO IGC 217-2007 Metallic Bathtubs, Shower Pans and Whirlpool Bathtubs
(Replaced with CSA B45.12-2013/IAPMO Z402-2013-Alu-
minum and Copper Plumbing Fixtures)

Fixtures 301.1.2, 301.2

IAPMO PS 42-1996 2013e1 Pipe Alignment & and Secondary Support Systems Miscellaneous 301.1.2, 301.2

IAPMO PS 46-2010 Field-Fabricated Tiling Kits (Replaced with IAPMO PS 106-
2013b Tileable Shower Receptors and Shower Kits)

Miscellaneous 301.1.2, 301.2

IAPMO PS 51-1998 2013 Plastic and Metallic Expansion Joints for DWV Piping Systems Joints 301.1.2, 301.2
IAPMO PS 53-2011 2013 Grooved Mechanical Pipe Couplings and Grooved End Fittings Joints 301.1.2, 301.2
IAPMO PS 55-1992 Bathwaste Strainer Drains (Replaced with ASME A112.18.2-

2011/CSA B125.2-2011-Plumbing Waste Fittings)
Fixtures 301.1.2, 301.2

IAPMO PS 59-2012 2013 Waste Water Wastewater Diverter Valves and Diversion Systems DWV Components 301.1.2, 301.2
IAPMO PS 63-2005 2013 Plastic Leaching Chambers DWV Components 301.1.2, 301.2
IAPMO PS 64-2012ae1 Roof Pipe Flashings Miscellaneous 301.1.2, 301.2

IAPMO PS 72-2007e1 Valves with Atmospheric Vacuum Breakers Valves 301.1.2, 301.2

IAPMO PS 90-2012e1 Elastomeric Test Caps, Cleanout Caps , and Combination Test
Caps/Shielded Couplings

DWV Components 301.1.2, 301.2

IAPMO PS 92-2012 2013 Heat Exchangers and Indirect Water Heaters Miscellaneous 301.1.2, 301.2
IAPMO PS 99-2007 Terrazzo, Marble, Concrete, Granite, and Slate Plumbing Fix-

tures (Replaced with CSA B45.8-2013/IAPMO Z403-2013-Ter-
razzo, Concrete, Natural Stone Plumbing Fixtures)

Fixtures 301.1.2, 301.2

IAPMO PS 106-2012 2013b Prefabricated, Tileable Shower Receptors and Shower Kits Fixtures 301.1.2, 301.2

IAPMO PS 119-2012ae1 Water-Powered Sump Pumps Miscellaneous 301.1.2, 301.2

IAPMO Z124.5-2006
2013e1*

Plastic Toilet (Water Closet) Seats Fixtures 301.1.2, 301.2

IAPMO Z124.7-1997 2013* Prefabricated Plastic Spa Shells Fixtures, Swimming
Pools, Spas, and
Hot Tubs

301.1.2, 301.2, 
USPSHTC

IAPMO Z124.8-1990
2013e1*

Plastic Liners for Bathtubs and Shower Receptors Liners Fixtures 301.1.2, 301.2

IAPMO Z1000-2007 2013* Prefabricated Septic Tanks DWV Components 301.1.2, 301.2

IAPMO Z1001-2007 2013* Prefabricated Gravity Grease Interceptors DWV Components 1014.3.4
IAPMO PS 88-2012 Z1088-
2013*

Pre-Pressurized Water Expansion Tanks Miscellaneous 301.1.2, 301.2
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Item # 338 Comment Seq # 141
UPC 2015 – (Table 1401.1, 1317.7):

SUBMITTER: Robert O’Neill
Manufacturers Standardization Society of the Valve and Fittings Industry (MSS)

RECOMMENDATION:
Revise text as follows:

TABLE 1401.1
REFERENCED STANDARDS

(portions of table not shown remain unchanged)

1317.7 Support. Piping shall be supported from the building structure in accordance with MSS SP-6958. [NFPA
99:5.1.10.10.4.1]

(remaining text unchanged)

SUBSTANTIATION:
1. The above revisions reflect the latest updates to the MSS standards that are referenced in Table 1401.1 and Sec-

tion 1317.7.
2. The MSS SP-58-2009 “comprehensive” edition integrates the content of a revised MSS SP-58 with ANSI/MSS

SP-69-2003, MSS SP-77-1995 (R2000), MSS SP-89-2003, and MSS SP-90-2000 into a single source document;
enabling the user to specify a minimum level of acceptance for pipe hanger design and performance, in addi-
tion to defining the types of hangers and supports. The aforementioned MSS SP-69 will not be revised and MSS
89 was withdrawn in 2010. The ANSI/MSS SP-58-2009 edition supplants, and can officially be utilized and ref-
erenced in place of, the aforementioned MSS SP-69 and MSS SP-89.

COMMITTEE ACTION: Accept as Submitted

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED
SECTIONS

MSS SP-6-2007 2012 Finishes for Contact Faces of Pipe Flanges and Connect-
ing-End Flanges of Valves and Fittings

Fuel Gas 1208.5.10

MSS SP-58-2009* Pipe Hangers and Supports – Materials, Design, Manufac-
ture, Selection, Application, and Installation 

Fuel Gas Miscella-
neous

1210.2.4, 1317.7

MSS SP-67-2002a 2011* Butterfly Valves Valves 301.1.2, 301.2
MSS SP-69-2003* (D) Pipe Hangers and Supports -Selection and Application

(Discontinued)
Miscellaneous 1317.7

MSS SP-70-2006 2011* Gray Iron Gate Valves, Flanged and Threaded Ends Valves 301.1.2, 301.2
MSS SP-71-2010 2011* Gray Iron Swing Check Valves, Flanged and Threaded

Ends 
Valves 301.1.2, 301.2

MSS SP-72-2010a* Ball Valves with Flanged or Butt-Welding Ends for General
Service 

Valves 301.1.2, 301.2

MSS SP-78-2005a 2011* Gray Iron Plug Valves, Flanged and Threaded Ends Valves 301.1.2, 301.2
MSS SP-89-2003* (D) Pipe Hangers and Supports-Fabrication and Installation

Practices (Discontinued)
Miscellaneous 301.1.2, 301.2

MSS SP-104-2003 2012* Wrought Copper Solder-Joint Pressure Fittings Fittings 301.1.2, 301.2
MSS SP-106-2003 2012* Cast Copper Alloy Flanges and Flanged Fittings: Class

125, 150, and 300 
Fittings 301.1.2, 301.2

MSS SP-109-1997 (R2006)
2012* 

Welded-Fabricated Copper Solder-Joint Pressure Fittings Fittings 301.1.2, 301.2
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A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: David Thompson, Manufacturers Standardization Society of the Valve and Fittings Industry (MSS)

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

TABLE 1401.1
REFERENCED STANDARDS

(portions of table not shown remain unchanged)

SUBSTANTIATION:
The above revisions reflect the latest updates to the MSS standards that are referenced in Table 1401.1 of the UPC.

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED
SECTIONS

MSS SP-25-2008 2013* Marking Systems for Valves, Fittings, Flanges, and Unions Miscellaneous 301.1.2, 301.2

MSS SP-42-2009 2013* Corrosion-Resistant Gate, Globe, Angle, and Check Valves
with Flanged and Butt Weld Ends (Classes 150, 300, & 600)

Piping, Ferrous 301.1.2, 301.2

MSS SP-80-2008 2013* Bronze Gate, Globe, Angle, and Check Valves Valves 301.1.2, 301.2

MSS SP-123-1998 (R2006)
2013*

Non-Ferrous Threaded and Solder-Joint Unions for Use with
Copper Water Tube 

Joints 301.1.2, 301.2
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Item # 339 Comment Seq # 142
UPC 2015 – (Table 1401.1):

SUBMITTER: Denise Beach
National Fire Protection Association (NFPA)

RECOMMENDATION:
Revise text as follows:

TABLE 1401.1
REFERENCED STANDARDS

(portions of table not shown remain unchanged)

SUBSTANTIATION:
The above revisions reflect the latest updates to the NFPA standards that are referenced in Table 1401.1 of the UPC.

COMMITTEE ACTION: Accept as Submitted

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: National Fire Protection Association (NFPA)

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED
SECTIONS

NFPA 13D-2010 2013* Installation of Sprinkler Systems in One- and Two-Family
Dwellings and Manufactured Homes 

Miscellaneous 301.1.2, 301.2

NFPA 13R-2010 2013* Installation of Sprinkler Systems in Low-Rise Residential
Occupancies Up to and Including Four Stories in Height

Miscellaneous 301.1.2, 301.2

NFPA 30A-2008 2012* Motor Fuel Dispensing Facilities and Repair Garages Miscellaneous 507.14.2
NFPA 54/Z223.1-2009 2012* National Fuel Gas Code Fuel Gas 1210.14, E 23.1, E 31.1,

E 37.1, E 38.1

NFPA 80-2010 2013* Fire Doors and Other Opening Protectives Miscellaneous 301.1.2, 301.2
NFPA 99-2005 2012* Health Care Facilities Code Piping 1309.6, 1310.2,

1318.7(3), 1323.1(9),
1326.1.1

NFPA 99C-2005* (D) Gas and Vacuum Systems (Discontinued) Piping 301.1.2, 301.2
NFPA 220-2009 2012* Types of Building Construction Miscellaneous 301.1.2, 301.2
NFPA 5000-2009 2012* Building Construction and Safety Code Miscellaneous 301.1.2, 301.2
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TABLE 1401.1
REFERENCED STANDARDS

(portions of table not shown remain unchanged)

SUBSTANTIATION:
The above revisions reflect the latest updates to the NFPA standards that are referenced in Table 1401.1 of the UPC.

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED
SECTIONS

NFPA 51-2007 2013* Design and Installation of Oxygen-Fuel Gas Systems for
Welding, Cutting, and Allied Processes

Fuel Gas 507.9

NFPA 58-2011 2014* Liquefied Petroleum Gas Code Fuel Gas 1208.5.4.2(C),
1208.5.9.4, 1210.5(6),
1210.5.1(2), 1212.1,
E 23.1, E 23.2, E 24.1,
E 29.1, E 34.1, E 37.1,
E 38.1

NFPA 70-2011 2014* National Electrical Code Miscellaneous 1210.17, 1317.2,
1323.1(11), F 7.1

NFPA 130-2010 2014* Fixed Guideway Transit and Passenger Rail Systems Miscellaneous 301.1.2, 301.2

NFPA 211-2010 2013* Chimneys, Fireplaces, Vents, and Solid Fuel-Burning Appli-
ances 

Fuel Gas, Appliances 509.5.2, 509.5.3,
509.5.6.1, 509.5.6.3

NFPA 501A-2009 2013* Fire Safety Criteria for Manufactured Home Installations,
Sites, and Communities

Miscellaneous 301.1.2, 301.2

NFPA 502-2011 2014* Road Tunnels, Bridges, and Other Limited Access Highways Miscellaneous 301.1.2, 301.2

NFPA 780-2011 2014* Installation of Lightning Protection Systems Fuel Gas 1210.15.4

NFPA 1981-2007 2013* Open-Circuit Self-Contained Breathing Apparatus (SCBA)
for Emergency Services

Miscellaneous 301.1.2, 301.2

NFPA 1989-2008 2013* Breathing Air Quality for Emergency Services Respiratory
Protection 

Miscellaneous F 12.7
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Item # 340 Comment Seq # 143
UPC 2015 – (Table 1401.1):

SUBMITTER: Jeremy Brown
NSF International (NSF)

RECOMMENDATION:
Revise text as follows:

TABLE 1401.1
REFERENCED STANDARDS

(portions of table not shown remain unchanged)

SUBSTANTIATION:
The above revisions reflect the latest updates to the NSF standards that are referenced in Table 1401.1 of the UPC.

COMMITTEE ACTION: Accept as Submitted

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Jeremy Brown, NSF International (NSF)

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED
SECTIONS

NSF 3-2009 2010* Commercial Warewashing Equipment Appliances 301.1.2, 301.2
NSF 14-2010 2011* Plastics Piping System Components and Related Materials Piping, Plastic 301.1, 611.3
NSF 18-2009 2011* Manual Food and Beverage Dispensing Equipment Appliances 301.1.2, 301.2
NSF 40-2009 2010* Residential Wastewater Treatment Systems DWV Components 301.1.2, 301.2
NSF 41-2005 2011* Non-Liquid Saturated Treatment Systems DWV Components 301.1.2, 301.2
NSF 42-2009 2011* Drinking Water Treatment Units–Aesthetic Effects Appliances 611.1, 611.3
NSF 46-2010a* Evaluation of Components and Devices Used in Waste-

water Treatment Systems 
DWV Components 301.1.2, 301.2

NSF 53-2009e 2011a* Drinking Water Treatment Units–Health Effects Appliances 611.1, 611.3, K 104.2.1,
L 504.2.1

NSF 61-2010a 2012* Drinking Water System Components – Health Effects Water Supply Com-
ponents

415.1, 417.1, 604.1,
604.8, 606.1, 607.2,
608.2
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TABLE 1401.1
REFERENCED STANDARDS

(portions of table not shown remain unchanged)

SUBSTANTIATION:
The above revisions reflect the latest updates to the NSF standards that are referenced in Table 1401.1 of the UPC.

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED
SECTIONS

NSF 2-2010 2012* Food Equipment Appliances 301.1.2, 301.2

NSF 5-2009 2012* Water Heaters, Hot Water Supply Boilers, and Heat Recovery
Equipment

Appliances 301.1.2, 301.2

NSF 12-2009 2012* Automatic Ice Making Equipment Appliances 301.1.2, 301.2

NSF 14-2011 2012* Plastics Piping System Components and Related Materials Piping, Plastic 301.1, 611.3

NSF 18-2011 2012* Manual Food and Beverage Dispensing Equipment Appliances 301.1.2, 301.2

NSF 40-2010 2013* Residential Wastewater Treatment Systems DWV Components 301.1.2, 301.2

NSF 42-2011 2013* Drinking Water Treatment Units – Aesthetic Effects Appliances 611.1, 611.3

NSF 44-2009 2013* Residential Cation Exchange Water Softeners Appliances 611.1, 611.3

NSF 46-2010a 2012* Evaluation of Components and Devices Used in Wastewater
Treatment Systems

DWV Components 301.1.2, 301.2

NSF 53-2011a 2013* Drinking Water Treatment Units – Health Effects Appliances 611.1, 611.3,
K 104.2.1, L 504.2.1

NSF 55-2009 2013* Ultraviolet Microbiological Water Treatment Systems Appliances 611.1, 611.3

NSF 58-2009 2013* Reverse Osmosis Drinking Water Treatment Systems Appliances 611.1, 611.2, 611.3

NSF 62-2009 2013* Drinking Water Distillation Systems Appliances 611.1, 611.3
NSF 169-2009 2012* Special Purpose Food Equipment and Devices Appliances 301.1.2, 301.2
NSF 350-2011 2012* Onsite Residential and Commercial Water Reuse Treatment

Systems
Miscellaneous 1604.7
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Item # 342 Comment Seq # 144
UPC 2015 – (Table 1401.1):

SUBMITTER: Bob Eugene
Underwriters Laboratories (UL) 

RECOMMENDATION:
Revise text as follows:

TABLE 1401.1
REFERENCED STANDARDS

(portions of table not shown remain unchanged)

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED
SECTIONS

UL 103-2010* Factory-Built Chimneys for Residential Type and Building Heating
Appliances (with revisions through July 27, 2012)

Fuel Gas, Appliances 301.1.2, 301.2

UL 125-2009* Flow Control Valves for Anhydrous Ammonia and LP-Gas (with
revisions through February 26, 2010 November 10, 2011)

Fuel Gas 301.1.2, 301.2

UL 144-1999 2012* LP-Gas Regulators (with revisions through August 27, 2010) Fuel Gas 301.1.2, 301.2
UL 174-2004* Household Electric Storage Tank Water Heaters (with revisions

through April 22, 2009 September 21, 2012) 
Appliances 301.1.2, 301.2

UL 263-2003 2011* Fire Tests of Building Construction and Materials (with revisions
through October 24, 2007)

Miscellaneous 1504.3, 1505.3

UL 296-2003* Oil Burners (with revisions through March 5, 2010 June 15, 2011) Fuel Gas, Appliances 301.1.2, 301.2
UL 352-2006 (D) Constant-Level Oil Valves (with revisions through March 16, 2010)

(Discontinued)
Fuel Gas 301.1.2, 301.2

UL 399-2008* Drinking Water Coolers (with revisions through December 15, 2009
July 20, 2012)

Appliances 301.1.2, 301.2

UL 430-2009* Waste Disposers (with revisions through March 23, 2011) Appliances 301.1.2, 301.2
UL 499-2005* Electric Heating Appliances (with revisions through November 30,

2010 April 11, 2012) 
Appliances 301.1.2, 301.2

UL 563-2009* Ice Makers (with revisions through November 19, 2009 September
30, 2011)

Appliances 301.1.2, 301.2

UL 651-2005 2011* Schedule 40, and 80, Type EB and A Rigid PVC Conduit and Fittings
(with revisions through March 11, 2010 30, 2012)

Piping, Plastic 1208.5.4.1

UL 726-1995 Oil-Fired Boiler Assemblies (with revisions through April 22, 2010
6, 2011) 

Fuel Gas, Appliances 301.1.2, 301.2

UL 778-2010* Motor-Operated Water Pumps (with revisions through August 25,
2011 May 25, 2012) 

Appliances 301.1.2, 301.2

UL 921-2006* Commercial Dishwashers (with revisions through June 23, 2010 July
6, 2012)

Appliances 301.1.2, 301.2

UL 1081-2008* Swimming Pool Pumps, Filters, and Chlorinators (with revisions
through May 31, 2010 November 29, 2011)

Swimming Pools,
Spas, and Hot Tubs

USPSHTC

UL 1206-2003
(R2012)* 

Electric Commercial Clothes-Washing Equipment (with revisions
through June 16, 2010 April 11, 2012)

Appliances 301.1.2, 301.2

UL 1261-2001
(R2012)* 

Electric Water Heaters for Pools and Tubs (with revisions through
June 16, 2010 July 31, 2012)

Appliances, Swim-
ming Pools, Spas,
and Hot Tubs

301.1.2, 301.2,
USPSHTC

UL 1453-2004* Electric Booster and Commercial Storage Tank Water Heaters (with
revisions through December 4, 2009 July 15, 2011) 

Appliances 301.1.2, 301.2

UL 1795-2009 Hydromassage Bathtubs (with revisions through March 23, 2010
January 13, 2012)

Fixtures 301.1.2, 301.2

UL 1951-1994 2011* Electric Plumbing Accessories (with revisions through June 25,
2010)

Miscellaneous 301.1.2, 301.2
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SUBSTANTIATION:
The above revisions reflect the latest updates to the UL standards that are referenced in Table 1401.1 of the UPC.

COMMITTEE ACTION: Accept as Submitted

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Marguerite Carroll, UL, LLC

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

TABLE 1401.1
REFERENCED STANDARDS

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED
SECTIONS

UL 80-2007* Steel Tanks for Oil-Burner Fuels and Other Combustible Liq-
uids (with revisions through August 26, 2009 January 16,
2014)

Fuel Gas E 36.6.2

UL 252-2010* Compressed Gas Regulators (with revisions through Septem-
ber 4, 2013)

Fuel Gas 301.1.2, 301.2

UL 296-2003* Oil Burners (with revisions through June 15, 2011 September
17, 2013) 

Fuel Gas, Appliances 301.1.2, 301.2

UL 343-2008 Pumps for Oil-Burning Appliances (with revisions through
June 12, 2013)

Fuel Gas, Appliances 301.1.2, 301.2

UL 378-2006 Draft Equipment (with revisions through January 27, 2010
September 17, 2013)

Fuel Gas, Appliances 301.1.2, 301.2

UL 399-2008* Drinking Water Coolers (with revisions through July 20,
2012 October 18, 2013)

Appliances 301.1.2, 301.2

UL 429-2009 2013 Electrically Operated Valves (with revisions through January
6, 2010)

Valves 301.1.2, 301.2

UL 430-2009* Waste Disposers (with revisions through March 23, 2011
October 3, 2013)

Appliances 301.1.2, 301.2

UL 443-2006* Steel Auxiliary Tanks for Oil-Burner Fuel (with revisions
through March 25, 2008 March 8, 2013)

Fuel Gas 301.1.2, 301.2

UL 499-2005* Electric Heating Appliances (with revisions through April 11,
2012 February 11, 2013) 

Appliances 301.1.2, 301.2

UL 563-2009* Ice Makers (with revisions through September 30, 2011
November 29, 2013)

Appliances 301.1.2, 301.2

UL 565-1998 2013 Liquid-Level Gauges and Indicators for Anhydrous Ammonia
and LP-Gas (with revisions through June 1, 2001)

Fuel Gas 301.1.2, 301.2

UL 569-1995 2013* Pigtails and Flexible Hose Connectors for LP-Gas (with revi-
sions through November 3, 2009)

Fuel Gas 301.1.2, 301.2

UL 641-2010* Type L Low-Temperature Venting Systems (with revisions
through December 13, 2010 June 12, 2013)

Fuel Gas 509.1.1

UL 723-2008* Test for Surface Burning Characteristics of Building Materials
(with revisions through September 13, 2010 August 12, 2013)

Miscellaneous 701.1(2), 903.1(2),
1101.3

UL 726-1995 Oil-Fired Boiler Assemblies (with revisions through April 6,
2011 October 9, 2013)

Fuel Gas, Appliances 301.1.2, 301.2

UL 732-1995* Oil-Fired Storage Tank Water Heaters (with revisions through
April 22, 2010 October 9, 2013) 

Fuel Gas, Appliances 301.1.2, 301.2

UL 749-2008 2013 Household Dishwashers (with revisions through May 24, 2013) Appliances 301.1.2, 301.2
UL 834-2004* Heating, Water Supply, and Power Boilers–Electric (with

revisions through December 4, 2009 December 9, 2013)
Appliances 301.1.2, 301.2
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(portions of table not shown remain unchanged)

SUBSTANTIATION:
The above revisions reflect the latest updates to the UL standards that are referenced in Table 1401.1 of the UPC.

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED
SECTIONS

UL 1081-2008* Swimming Pool Pumps, Filters, and Chlorinators (with revi-
sions through November 29, 2011 May 31, 2013)

Swimming Pools,
Spas, and Hot Tubs

USPSHTC

UL 1206-2003 (R2012)* Electric Commercial Clothes-Washing Equipment (with revi-
sions through April 11, 2012 November 30, 2012)

Appliances 301.1.2, 301.2

UL 1261-2001 (R2012)* Electric Water Heaters for Pools and Tubs (with revisions
through July 31, 2012)

Appliances 301.1.2, 301.2

UL 1479-2003* Fire Tests of Through-Penetration Firestops (with revisions
through March 1, 2010 October 19, 2012)

Miscellaneous 208.0, 222.0, 1504.3,
1505.3

UL 2523-2009 * Solid Fuel-Fired Hydronic Heating Appliances, Water
Heaters, and Boilers (with revisions through October 17,
2011 February 8, 2013)

Fuel Gas, Appliances Table 501.2
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Item # 344 Comment Seq # 145
UPC 2015 – (Table 1401.1):

SUBMITTER: Bob Siemsen
City of Lincoln

RECOMMENDATION:
Add new text as follows:

TABLE 1401.1
REFERENCED STANDARDS

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED
SECTIONS

IAPMO IGC 45-2006 Odor Removing Toilet with Ventilation Fan System Fixtures 301.1.2, 301.2
IAPMO IGC 67-2009a Specialized Miscellaneous Plastic DWV Fittings and Fitting

Assemblies
DWV Components 301.1.2, 301.2

IAPMO IGC 78-2002 Drain, Waste and Vent (DWV) Internal Cleanout Fittings DWV Components 301.1.2, 301.2
IAPMO IGC 91-2009 Electrical or High Density Magnetic Anti–Scale or Water Condi-

tioning Appliance
Water Supply Com-
ponents

301.1.2, 301.2

IAPMO IGC 100-1998 Copper Wrought Solder-Filled Joint Fittings Fittings 301.1.2, 301.2
IAPMO IGC 109-2010 Water Distribution Manifolds for use with SDR 9 PEX Tubing,

PE-AL-PE, and PEX-AL-PEX Composite Piping
Water Supply Com-
ponents

301.1.2, 301.2

IAPMO IGC 115-2012 Automatic Water Leak Detection Devices Water Supply Com-
ponents

301.1.2, 301.2

IAPMO IGC 119-1997 Water Treatment Equipment Drain Connectors DWV Components 301.1.2, 301.2 
IAPMO IGC 122-2005a Test Caps and Test Gates with ABS (Acrylonitrile-Butadiene-

Styrene) or PVC (Poly Vinyl Chloride) Housings
DWV Components 301.1.2, 301.2

IAPMO IGC 127-2009 Combined Hand Washer/Dryer with Integral Soap Dispenser with
or without a Lavatory

Fixtures 301.1.2, 301.2

IAPMO IGC 128-2008 Water Heater Supply Shutoff Valve with a Thermal Expansion
Control Valve

Valves 301.1.2, 301.2

IAPMO IGC 142-2012 Whirlpool Bathtubs Fillable through the Whirlpool Piping System Fixtures 301.1.2, 301.2
IAPMO IGC 147-1999 Flexible Elastomeric Mechanical Fittings for use with Plain End

Drain, Waste, and Vent (DWV) and Plain End Sewer (Tubular
Waste) Pipe

DWV Components 301.1.2, 301.2

IAPMO IGC 150-2009 Vacuum Sewage, Grease Waste and/or Condensate Collection Sys-
tems

DWV Components 301.1.2, 301.2

IAPMO IGC 155-2008 Pipeless Whirlpool Bathtub Appliances Fixtures 301.1.2, 301.2
IAPMO IGC 156-2012 Wash Fountains and Lavatory Systems with or without Water

Closets
Fixtures 301.1.2, 301.2

IAPMO IGC 159-2000a Zero Waste Water Reverse Osmosis Systems and Zero Waste
Retrofit Kits for Reverse Osmosis Systems

Appliances 301.1.2, 301.2

IAPMO IGC 163-2001 Freeze Protection Valve Water Supply Com-
ponents

301.1.2, 301.2

IAPMO IGC 166-2001e1 Plastic DWV to Sewer Adapter Fittings DWV Components 301.1.2, 301.2

IAPMO IGC 167-2011ae1 Solid Waste Containment Interceptors DWV Components 301.1.2, 301.2
IAPMO IGC 168-2012 Supply Stops with Integral Water Hammer Arresters Water Supply Com-

ponents
301.1.2, 301.2

IAPMO IGC 171-2007 Air Jetted Laundry Tub Fixtures 301.1.2, 301.2
IAPMO IGC 174-2002 Shower Arm Adapter which allows Connection of the Shower Arm

Assembly to be made to CTS Tube Outside of the Finished Wall
Fittings 301.1.2, 301.2

IAPMO IGC 178-2002 Gravity Fed Water Distribution Manifolds for Trap Primers Water Supply Com-
ponents

301.1.2, 301.2

IAPMO IGC 180-2003 Aerobic Bacterial Generator for Insert into Septic Tanks, Grease
Interceptors and Grease Traps

DWV Components 301.1.2, 301.2
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STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED
SECTIONS

IAPMO IGC 181-2009 Combination Fill Valve and Hydraulic Actuated Flush Valve for
Gravity Type Water Closets

Fittings, Fixtures 301.1.2, 301.2

IAPMO IGC 183-2008 Oil/Water Separators and Coalescing Plate Separators DWV Components 301.1.2, 301.2
IAPMO IGC 187-2012 Roof Drains with Integral Overflows or Air Vents DWV Components, 301.1.2, 301.2
IAPMO IGC 195-2011e1 Shower Drains with Integrated Bonding Flanges Fixtures 301.1.2, 301.2
IAPMO IGC 196-2003 Condensate Traps and Overflow Switches as used in Central Air

Conditioning Systems
DWV Components 301.1.2, 301.2

IAPMO IGC 202-2004a Bracing Systems for Water Heaters to Wood Studs Miscellaneous 301.1.2, 301.2
IAPMO IGC 212-2009a Factory Applied Aluminum and Polyethylene or Crosslinked Poly-

ethylene Coated SDR9 PEX Tubing
Water Supply Com-
ponents

301.1.2, 301.2

IAPMO IGC 214-2009 In-Line Devices for Downspout Filtration DWV Components 301.1.2, 301.2
IAPMO IGC 219-2005 Vertical Leaching Systems DWV Components 301.1.2, 301.2
IAPMO IGC 220-2006 Breathing Air Replenishment Systems (BARS) Miscellaneous 301.1.2, 301.2
IAPMO IGC 224-2009 ABS, PVC, and Cast Iron DWV Test Fitting with Integral

Cleanout
DWV Components 301.1.2, 301.2

IAPMO IGC 225-2006 Lavatory or Sink Trap with or without Removable Filter or Clean-
ing Device

DWV Components 301.1.2, 301.2

IAPMO IGC 227-2006 Bathtubs with Over-the-Rim Overflow Drain Receptor Fixtures 301.1.2, 301.2
IAPMO IGC 230-2006 Manually Operated Water Softener By-Pass Valves Water Supply Com-

ponents
301.1.2, 301.2

IAPMO IGC 233-2009 Corrugated Stainless Steel Hot- and Cold-Water Distribution Sys-
tems

Water Supply Com-
ponents

301.1.2, 301.2

IAPMO IGC 236-2006 Closet Flange Extender DWV Components 301.1.2, 301.2
IAPMO IGC 241-2011a Water Flow Shut-Off Devices Water Supply Com-

ponents
301.1.2, 301.2

IAPMO IGC 244-2007a Flow Shutoff Device with or without Shower Head Fittings 301.1.2, 301.2
IAPMO IGC 250-2007 Diverter Valve for Rainwater Tank Valves 301.1.2, 301.2
IAPMO IGC 255-2009 Water Closet with Integral Rinse Station Fixtures 301.1.2, 301.2
IAPMO IGC 256-2008 Residential Sinks with Integrated Rinsing Outlets Fixtures 301.1.2, 301.2
IAPMO IGC 257-2009a Hinge Type Couplings used for Joining Hubless Cast Iron Soil

Pipe and Fittings
Fittings 301.1.2, 301.2

IAPMO IGC 258-2008 Low Flow Laundry Faucet Fittings 301.1.2, 301.2
IAPMO IGC 260-2009 Whirlpool Bathtub with Pressure Sealed Door and Optional Reser-

voir/Waste Tank(s)
Fixtures 301.1.2, 301.2

IAPMO IGC 262-2010 Corrugated Thermoplastic Tank DWV Components 301.1.2, 301.2
IAPMO IGC 267-2011 Wall Hydrants with Alternate End Connections Valves 301.1.2, 301.2
IAPMO IGC 269-2009 PVC or ABS Cover for use with Unshielded Flexible Transition

Couplings for Underground Piping Systems
DWV Components 301.1.2, 301.2

IAPMO IGC 270-2008 Longitudinally Welded Hot-Dip Galvanized Steel Pipe and Fit-
tings for Wastewater Systems

DWV Components 301.1.2, 301.2

IAPMO IGC 273-2009 Hydromechanical Grease Interceptors Rated Over 100 GPM DWV Components 301.1.2, 301.2
IAPMO IGC 276-2011 Bundled Expanded Polystyrene Synthetic Aggregate Units DWV Components 301.1.2, 301.2
IAPMO IGC 281-2011 Pedicure Fixture Fixtures 301.1.2, 301.2
IAPMO IGC 282-2011 Inline Sewer Dosing Units DWV Components 301.1.2, 301.2
IAPMO IGC 283-2011ae1 Electro-Pneumatic Backwater Prevention Systems DWV Components 301.1.2, 301.2
IAPMO IGC 284-2011a Stainless Steel Tanks without Heat Exchangers Intended for Pres-

sure and Non-Pressure Applications
Water Supply Com-
ponents

301.1.2, 301.2

IAPMO IGC 285-2012 Water Closet Flanges for use with Floor-Covering Membranes DWV Components 301.1.2, 301.2
IAPMO IGC 288-2012 Thermostatic Shower Mixing Valves with On-Demand Hot Water

Circulation Systems
Valves 301.1.2, 301.2

IAPMO IGC 289-2012b Portable Seated Personal Showering Systems Fixtures 301.1.2, 301.2
IAPMO IGC 291-2012 Flexible Fittings for Connecting Water Closets and Urinals to the

Drainage System
DWV Components 301.1.2, 301.2

IAPMO IGC 292-2012 Plastic Shower Pans with Epoxy-Bonded Drain Pipes Fixtures 301.1.2, 301.2
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Note: CSA B125.5/IAPMO z600 meets the requirements for a mandatory reference standard in accordance
with Section 3-3.7.1 of IAPMO’s Regulations Governing Committee Projects.

Note: The IAPMO Guide Criteria (IGC) and IAPMO Material and Property Standards (PS) publications were
not developed via an open process having a published development procedure in accordance with Section
3-3.7.1 of IAPMO’s Regulations Governing Committee Projects.

(portions of table not shown remain unchanged)

SUBSTANTIATION:
The above standards have been approved by IAPMO’s Standards Review Committee for listing purposes. IAPMO
R&T currently has manufacturers listed to these standards.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
The committee prefers that the list of IGC standards be reviewed to ascertain that they do conform to the require-
ments of the UPC and to make sure that they have not been superseded by ANSI-consensus standards. The Stan-
dards Task Group should review this proposed change.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: David McHenry, County of Madera

RECOMMENDATION: 
Request to accept the code change proposal as submitted by this public comment.

SUBSTANTIATION:
IAPMO industry standards (i.e., non-ANSI standards such as IGC and PS) are developed via an open process fol-
lowing the published Policy S-001, Standards Development Process, which utilizes the principles of a consensus
standards development process. Some of the requirements of IAPMO’s published standards development process
are:
• All views and objections be considered, and that a concerted effort be made toward their resolution.
• All standards be offered for public review, where all affected stakeholders can submit comments.
• Public review comments be resolved by a committee of industry experts.
• Substantial agreement be reached before a standard is published.
• Appeals are processed in accordance with IAPMO Policy S-008, Appeals, which offers the possibility of appeals

for stakeholders who have been affected by an action of the Standards Review Committee.
In summary, the development process for IAPMO IGC and PS standards parallels the ANSI process for stan-

dards development. IAPMO’s more than 300 industry standards do not compete with ANSI standards, but comple-
ment them by:
• Covering innovative new plumbing products not covered by existing standards. 
• Widely accepted by the industry and regulators (jurisdictions).
• Protecting public health and safety because they cover products that would otherwise have no standards.
• Incorporating the expertise of IAPMO staff and stakeholders.
• Being approved by the IAPMO Standards Review Committee, which holds monthly meetings open to the public

where all participants are given the opportunity to present their views and supporting information. 

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED
SECTIONS

IAPMO IGC 294-2012e1 Carbon Steel Sanitary Floor Sinks Fixtures 301.1.2, 301.2
IAPMO PS 1-2007 Tank Risers DWV Components 301.1.2, 301.2
CSA B125.5-
2011/IAPMO Z600-2011

Flexible Water Connectors with Excess Flow Shut-Off Devices Fittings 301.1.2, 301.2
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A significant number of IAPMO’s industry standards have been developed in accordance with ANSI in response
to industry and jurisdiction needs. In addition, in accordance with Policy S-001, IAPMO industry standards must be
withdrawn when superseded by equivalent ANSI standards.  Innovative products and technologies arise faster than
most standards can be developed. IAPMO industry standards provide an expedient method to verify that innovative
products and technologies are properly vetted and pose no threat to public health or safety. Once an IAPMO indus-
try standard is approved, any certification organization can list products manufactured in compliance with the new
requirements. Referencing IAPMO industry standards in the UPC is necessary to notify officials, and help ensure
that such products or technologies are properly vetted and do not subvert the intent of the code. 

Note: This public comment is not in compliance with Section 1.2 (Code References) of the “Guidelines for
Referencing Mandatory Standards” which was adopted by the IAPMO Standards Council on August 21,
2013. For informational purposes only, Section 1.2 (Code References) is shown as follows: Mandatory standards shall
be identifiable by title, date or edition, and name of the developing organization. The manner in which it is to be uti-
lized shall be specifically referenced in the code text (referenced section that applies), all in accordance with the
IAPMO Manual of Style.
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Item # 346 Comment Seq # 146
UPC 2015 – (1504.3, 1505.3):

SUBMITTER: Jeff Hutcher
City of Oakland

RECOMMENDATION:
Revise text as follows:

1504.3 Firestop Systems. Penetrations shall be protected by an approved penetration firestop system installed as tested in
accordance with ASTM E119, ASTM E814, UL 263, or UL 1479 with a positive pressure differential of not less than 0.01 of
an inch of water (0.002 kPa). Systems shall have an F rating of not less than 1 hour but not less than the required fire resistance
rating of the assembly being penetrated. Systems protecting floor penetrations shall have a T rating of not less than 1 hour but
not less than the required fire resistance rating of the floor being penetrated. Floor penetrations contained within the cavity of
a wall at the location of the floor penetration do not require a T rating. No T rating shall be required for floor penetrations by
piping that is not in direct contact with combustible material. Firestop materials for PEX or other material conveying potable
water for human consumption known to have permeable or semi-permeable walls shall be listed in accordance with NSF 61.
Firestop materials used on a material known to have a linear expansion rate of 1⁄2 of an inch (12.7 mm) or more per 100 feet (30
480 mm) per 10°F (6°C) temperature rise shall be provided with a method to maintain the firestop material in place during nor-
mal use.

1505.3 Firestop Systems. Penetrations shall be protected by an approved penetration firestop system installed as tested in
accordance with ASTM E119, ASTM E814, UL 263, or UL 1479 with a positive pressure differential of not less than 0.01 of
an inch of water (0.002 kPa). Systems shall have an F rating of not less than 1 hour but not less than the required fire-resistance
rating of the assembly being penetrated. Systems protecting floor penetrations shall have a T rating of not less than 1 hour but
not less than the required fire-resistance rating of the floor being penetrated. Floor penetrations contained within the cavity of
a wall at the location of the floor penetration do not require a T rating. No T rating shall be required for floor penetrations by
piping that is not in direct contact with combustible material. Firestop materials for PEX or other material conveying potable
water for human consumption known to have permeable or semi-permeable walls shall be listed in accordance with NSF 61.
Firestop materials used on a material known to have a linear expansion rate of 1⁄2 of an inch (12.7 mm) or more per 100 feet (30
480 mm) per 10°F (6°C) temperature rise shall be provided with a method to maintain the firestop material in place during nor-
mal use.

SUBSTANTIATION: 
(Attachments for Item # 346 are included in the substantiation CD presented to the TC)

The use of PEX has created a lot of controversy. This proposal only addresses the issues of firestops for this mate-
rial. It is common knowledge, even among PEX manufactures, that the walls of PEX pipe are permeable. The most
attention has been leaching from the interior of the pipe, but the issue of exterior products in the environment leach-
ing through the exterior walls into the water has not gained the same attention. Section 1504.3 and Section 1505.3,
as written, only deal with the ability of the firestop material to be compatible (not degrade) and close off any pene-
trations during a fire. It does not address whether the materials/chemicals in the firestop materials can leach into the
water being consumed. Are we sure we are not creating or allowing a health risk? 

According to PPI, PEX manufacturers, and independent tests PEX is known to expand 1 to 1.1 inches per hun-
dred feet at each 10 degree temperature rise. That equals over 5 inches from 65 degrees street temp to 115 degrees. 

All PEX manufactures require methods for expansion (loops and offsets). Unfortunately, installers ignore these
requirements and we don’t always know if the pipe will expand at the location of the firestop material. There should
be a method prescribed by the firestop manufacturer that will ensure its reliability during expansion and contraction.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
Firestop materials are not listed to NSF 61. No technical data was provided to show that the existing code provisions
were not sufficient for safeguarding public health and safety.
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NOTE: Item # 346 failed to achieve the necessary 2⁄3 affirmative vote of returned ballots. In accordance with Section
4-3.5.2 of the Regulations Governing Committee Projects, a public comment is requested for this proposal. The
technical committee will reconsider this proposal as a public comment.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT 1:
SUBMITTER: Jeremy Brown, NSF International

RECOMMENDATION: 
Request to reject the code change proposal by this public comment.

SUBSTANTIATION:
Firestop materials are not listed to NSF 61 as the standard only addresses materials or products that come into
direct contact with drinking water, drinking water treatment chemicals, or both (ex: process media, coatings, linings,
solvent cements, gaskets, solders, pipes, tanks, fittings, valves, faucets, etc.). In addition, the standard does not have
assumptions for how to address testing and normalization of these products. Therefore, the proposed code change
is flawed by referencing NSF 61.  

For informational purposes only, Section 1.2.1 (Scope) of NSF 61 is shown as follows: This Standard is intended
to cover specific materials or products that come into contact with: drinking water, drinking water treatment chemi-
cals, or both. The focus of the Standard is evaluation of contaminants or impurities imparted indirectly to drinking
water. The products and materials covered include, but are not limited to, process media (e.g., carbon, sand), pro-
tective materials (e.g., coatings, linings, liners), joining and sealing materials (e.g., solvent cements, welding mate-
rials, gaskets), pipes and related products (e.g., pipes, tanks, fittings), mechanical devices used in
treatment/transmission/distribution systems (e.g., valves, chlorinators, separation membranes, point-of-entry drink-
ing water treatment systems), and mechanical plumbing devices (e.g., faucets, endpoint control valves).   

PUBLIC COMMENT 2:
SUBMITTER: Tony Crimi, A.C. Consulting Solutions Inc./Rep. International Firestop Council

RECOMMENDATION: 
Request to reject the code change proposal by this public comment.

SUBSTANTIATION:
We do not support the proposal for a number of reasons, some of which summarized as follows:
1. The proposed change would require testing of firestopping materials used around PEX piping or other material

conveying potable water for human consumption known to have permeable or semi-permeable walls. The pro-
posal is open ended, leaving the question as to which "other materials" and to whom they are "known to have
permeable or semi-permeable walls" unanswered. This is not only poor code language, but unenforceable as
well. It may also lead to liability for jurisdictions which "ought to have known" that a material might be consid-
ered permeable or semi-permeable.

2. The proposal isolates the interface between the PEX piping and the firestopping material, and suggests that  addi-
tional NSF 61 testing be conducted. The concerns expressed in this proposal seem to be centered around the
PEX piping itself, and any associated fittings, gaskets, or sealants. The surface area of firestopping material in
direct contact with the PEX piping is extremely minimal compared to the interior surface area over the length of
the PEX piping itself, and the surface area of the fittings. The thickness of typical firestop sealants around PEX
piping ranges from 1⁄2 inch to 1 inch maximum at each penetration. For example, in a typical 6 story building with
the PEX firestopped vertically at every floor (5 instances), the surface area of 1⁄2 inch thick firestopping material
in contact with the exterior surface of a 2 inch diameter pipe would total 15.7 square inches. By comparison, the
surface area of PEX pipe that would be directly in contact with the drinking water inside the pipe over that length
would be in the order of 3,921 square inches. It is clearly unreasonable to require additional NSF 61 testing on
firestop materials, when they represent 0.4% of the total surface area of the pipe and they are not in direct con-
tact with drinking water.
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3. There is no logical explanation provided as to why this proposal singles out the firestopping material for the NSF
61 testing, while other materials may have more opportunity to have contact with PEX piping. Examples include
regular construction sealants, fireblocking sealants, water seals, acoustical sealants, and anything can be in
contact with PEX piping. Furthermore, the exterior of the PEX piping might be in contact with contaminated
water or even polluted air.

4. Concerns have been raised regarding the linear expansion coefficient of PEX piping, and the associated effect
on the firestop system installation. Many piping materials undergo expansion both at elevated temperatures,
and during normal operating temperatures. The UPC acknowledges this phenomena, and measures are insti-
tuted to compensate for this expansion. Some typical expansion factors are as follows:

Steel – 1 inch/100°F/100 ft

Copper – 1.5 inch/100°F/100 ft

Plastics – 10 inches/100°F/100 ft

PEX is not unique in this respect. Firestop materials have been used in the United States to firestop many kinds
of pipe for decades. Proper system selection assures the ability of the materials to perform under fire conditions.
Installers allow for movement when installed correctly. In systems with wide temperature swings using larger
diameters of PEX (≥ 1 inch), deflection legs may be required to accommodate for expansion and contraction of
pipes without excessive force on fittings and fixed brackets. However, these considerations are not unique to PEX
piping, and can be accommodated. 

5. Lastly, no evidence has been provided of any actual problems in the field. No technical data was provided to show
that the existing code provisions are not sufficient for safeguarding public health and safety.

PUBLIC COMMENT 3:
SUBMITTER: Gary P. Morgan, Viega LLC

RECOMMENDATION: 
Request to reject the code change proposal by this public comment.

SUBSTANTIATION:
This proposal was nearly unanimously defeated during the Technical Committee meeting when several members
from the floor spoke against the proposal but the subsequent letter ballot gained enough affirmative votes to keep
the proposal alive. We believe this proposal as written is not enforceable, rational, or necessary. Furthermore, no
technical documentation was provided to support this change. We urge the Technical Committee to reject this pro-
posal without consideration of any modifications based on the following:
1. In regards to permeation, this proposal seems more directed at PEX but yet goes on to state that it would also

apply to other materials which have "permeable or semi-permeable walls." The UPC does not define "perme-
able" or "semi-permeable," therefore it would be impossible for the code official to interpret this proposed require-
ment for an actual field application. Considering all materials are permeable to some extent there has to be, at
bare minimum, a clear definition established for permeation. 

2. The proposed requirement to test firestop materials in accordance with NSF 61 is not realistic. First of all, there
is no specific provision within NSF 61 for testing materials that are not in direct contact with drinking water.  Sec-
ondly, even if there were provisions, there is no evaluation criteria to determine normalizations of the testing
results needed to establish pass/fail limits. The proposal is asking for testing which is not defined in the refer-
enced NSF standard, therefore it cannot be conducted nor enforced. 

3. In regards to permeation of firestopping compounds through the pipe wall and into the drinking water, there has
been absolutely no evidence to date presented by the proponent documenting this has ever been an issue. The
firestopping manufacturers which produce caulking type compounds for use with polyolefin type piping materi-
als, such as HDPE, PEX and PP (polypropylene) have designed and engineered their products to insure the
firestop is compatible with the base polymer. The firestopping manufacturers use no chemicals in their formu-
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lation which might otherwise react with, soften, or otherwise weaken the polymer matrixes. Therefore most, if
not all, firestop caulks, with plastic piping, are using water or acrylic based curing agents; which release very lit-
tle, if any, hydrocarbons in the process of curing. Ultimately, the firestop manufacturer is required to list their prod-
uct for use with the intended piping material type through a third party agency. As a PEX pipe manufacturer, Viega
requires the use of firestopping compounds specifically listed and approved for use with PEX. Finally, perme-
ation in any significant quantity through the pipe wall of any chemicals, specifically from the caulking compound,
would require the caulking to stay in an uncured or wetted state indefinitely. Generally speaking, all firestopping
caulking compounds, in which we have experience with, are fully cured in a matter of several hours and do not
remain in a wetted state. There are several technical documents from polymer and chemical scientists which sup-
port this understanding. 

4. In regards to thermal expansion and contraction portion of the proposal, thermal expansion or contraction is
merely a fact of physics which is very well understood by design engineers who have to plan according to the
material type for proper supporting of the piping for dynamic loading (from change in water velocity), expansion,
and contraction. All piping materials (metal or plastic) are subject to thermal expansion or contraction which
needs to be accounted for in the design phase of any construction project using the manufacturer's recom-
mendations, and to be enforced by code officials. As correctly pointed out by the proponent, for non-rigid plas-
tic piping materials such as PEX, the thermal expansion or contraction is very easily accommodated with full
expansion loops or "S" shaped offsets, with the pipe being rigidly supported at or near the point of penetration
of a firewall using caulk-type firestop. Larger, more rigid size pipes often utilize dry, flange-type firestop assem-
blies which allow the pipe to move axially within the firestop assembly during times of expansion or contraction.
The proposal as written does absolutely nothing to define the method of maintaining the firestop material in
place during normal use. The substantiation provided by the proponent suggests that the firestop manufactur-
ers be the ones to define this method. As written, this proposal only seems to target the materials with larger coef-
ficients of thermal expansion, and ignores other materials which could also move large axial distances through
fire rated walls creating the same theoretical issue of pulling out the firestop caulking. There may be some good
intentions in this particular portion of the proposal but there needs to be a better definition seeking input and coop-
eration from the firestop industry before presenting this proposal in a future code cycle. Finally, a poll of our
commercial building contractors revealed that there have been no problems reported in regards to firestop being
pulled out of the fire wall penetration due to plastic piping. This proposal seeks to fix a problem which we believe
does not exist.  

PUBLIC COMMENT 4:
SUBMITTER: Mary Kimlinger, Uponor Inc.

RECOMMENDATION: 
Request to reject the code change proposal by this public comment.

SUBSTANTIATION:
The letter ballot for item # 346 reversed the Technical Committee meeting decision to reject this proposal. The floor
vote of the Technical Committee should be upheld and this proposal should be rejected. Item # 346 does not include
factual evidence that a problem exists with the product as installed. The proponent included personal statements as
facts and even asks the reader if there is an issue by ending the substantiation with a question. The statement that
a potential permeation may or may not cause a health risk should not be allowed to justify inclusion of a major
change to product testing. Furthermore, if a product test is determined to be required by the proper standards com-
mittee for which the test is defined, that test criteria would be defined in the standard, and not the code. The require-
ment of this proposal to list firestop materials to NSF 61 is not possible as there is not a listing available for that type
of product to NSF 61. In Sections 1504.3 and 1505.3 as proposed, PEX is the only material specifically called out
in the proposal, but the statement "other material conveying potable water for human consumption known to have
permeable or semi-permeable walls" is ambiguous and creates confusion for the code user. The issue of expansion
and contraction is currently addressed in this code, and putting additional or different requirements in this section
would be redundant and unnecessary. Furthermore, there have not been any reports from installers, in regards to
firestop "breaking away" due to expansion or contraction of the piping. Additionally, the proponant states that "All PEX
manufactures require methods for expansion (loops and offsets). Unfortunately, installers ignore these require-
ments." Writing code to counteract an installer not following the code only serves to diminish the robustness of the
code itself. 
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PUBLIC COMMENT 5:
SUBMITTER: Vickie Lovell, InterCode Inc./Rep. 3M Comany

RECOMMENDATION: 
Request to reject the code change proposal by this public comment.

SUBSTANTIATION:
3M Company is a pioneer in the firestop industry and continues to be a major manufacturer and distributor of firestop
products worldwide. 3M is committed to public safety and welfare by means of distributing products that meet or
exceed industry standards as appropriate for their use and intended purpose. If there was a documented problem
with unsafe chemicals from 3M firestop products permeating piping or tubing used for potable water, 3M would be
highly proactive in taking appropriate measures to protect the public’s interest in safe drinking water. 

However, 3M is opposed to the approval of Item # 346 because the proposal creates an arbitrary burden on the
firestopping industry; to address an unverified problem that has not been proven to be a threat to public safety. Even
if such a problem was demonstrated to actually exist, this proposal is premature. 

Firestop materials are applied around the circumference of the pipes or tubes in small amounts in relation to the
overall surface area of any type of tubing or piping system.  At this time, there is no data to support that any quan-
tities of unsuitable chemicals from firestop materials actually permeate through PEX to the water supply. Requiring
firestops to comply with NSF 61 is currently inappropriate since NSF 61 is intended for materials that would be in
direct contact with the potable water.  Firestop is never intended to be in direct contact with potable water, so using
this standard is not appropriate and does not address the actual use of a firestop material that is applied to the exte-
rior walls of pipes or tubes. Such a provision to the standard would have to be developed through the consensus
process before it could be effectively implemented.

Approving Item # 346 creates a plumbing code requirement that requires adherence to a misapplied standard
by enforcers, specifiers, users, and manufacturers and is, therefore, of questionable benefit to the UPC.

PUBLIC COMMENT 6:
SUBMITTER: Michael Cudahy, Plastic Pipe and Fittings Association (PPFA)

RECOMMENDATION: 
Request to reject the code change proposal by this public comment.

SUBSTANTIATION:
(Attachments for Item # 346 are included in the substantiation CD presented to the TC)

Item # 346 failed on the floor of the Technical Committee (TC) meeting, but the decision was reversed in the letter
ballot. PPFA believes the floor vote was the correct one, and this proposal should be rejected. Our comments are
divided into three parts - general, items specific to installation issues, and items specific to permeation issues. Gen-
eral reasons to deny this proposal:
1. The terms “permeation” and “semipermeable” are undefined in the UPC. These terms are also not used in the

code, based on a word search. 
2. The TC is obligated to consider facts and technically justify proposals to a reasonable extent.  While this pro-

posal is lengthy and had a large volume of material presented with it, it lacked any data to demonstrate that either
of the issues addressed by the proposal presented any recognized problem or risk to users or were simply con-
cocted.  This proposal is an attempt to address something that does not occur.

3. Related to (2) is the committee members' response in the letter ballot where all the negative ballots mentioned
"compatibility" of firestop material and piping. And yet, there was not one shred of technical evidence provided
that showed any incompatibility between any piping material and the available firestops. 

4. A legitimate concern about public health or safety because of the compatibility of firestop devices with piping
would be with other materials, and the proposal should examine another very serious existing problem. There
are hundreds of thousands, if not millions, of documented cases of pin hole leaks in copper piping caused either
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by contact with corrosive materials such as soil or concrete in which it is installed, or by the chemical makeup
of the water running through it. We discovered that even a slow water leak on firestopped joints or firestop mate-
rial from such a pin hole leak may render the firestop useless for its intended purpose.  

5. NSF Standard 61 is designed and intended to measure leaching from the materials used to construct the potable
water system that are in direct contact with potable water.  A test to determine any amount of chemicals that may
be permeating through pipe walls has yet to be developed. 

Reasons relating to specific installation issues:
1. There is no question the co-efficient of expansion and contraction is greater for plastic pipe than for metallic

pipe. However, PVC and ABS plastic pipes have been in the market for 60 years now.  It seems obvious that
our industry, from engineers to code officials, have been educated on the differences in expansion and con-
traction. PEX, which isn't even rigid, has been in markets for nearly 30 years.  We queried the industry distribu-
tion channel and were not able to find one case of a firestop device being negatively affected by expansion and
contraction. Engineers are prepared to properly specify these systems. We sincerely hope that plan checkers
and other code enforcement officials are familiar with the construction documents and processes followed to
install all materials under the Uniform Plumbing Code. 

2. The proposal also considers the expansion of some, but not all materials. This appears technically incorrect, and
would leave a hole in the code, as all materials can expand, and the piping layout and expected temperature
variations would need to be considered.

Reasons relating to permeation: 
1. The author of the proposal relies exclusively on information about submittals made to the California Building Stan-

dards Commission (BSC) regarding the Environmental Impact Report (EIR) on PEX. That is to say he relies on
the information rejected in the EIR process.  After the evidence was in, the PEX EIR was accepted and so was
PEX use for the State of California. There was a mitigation (a term used in California EIR's that relates to restric-
tions) relating to that EIR. Under California law and its plumbing code, PEX was determined to be suitable for
use underground if it were protected from long-term exposure to underground chemical contaminants by a
sleeve. The plastic pipe industry accepted that mitigation without appeal because the industry does not recom-
mend direct installation of products underground in areas that have been toxic waste dumps or contain high
levels of organic contamination. These are common environmental problems in California. The additional infor-
mation attached to this public comment includes extracts of a paper submitted to the California PEX EIR in 2005
by Professor Michael Hoffman and information on his background.  The summary of Hoffman's input is that for
many organic chemicals the permeation rate through PEX piping can be expected to take hundreds of years.
This is based on studies of HDPE, not only in pipe form but in the form used for geomembranes to contain land
fills and protect hazardous waste disposal sites.  The Hoffmann paper also suggests that PEX would be even
less susceptible than HDPE to permeation. Dr. Hoffman's paper relates to hydrocarbons, chemicals used as
antioxidants, or pesticides, and other materials one would expect to have a long life span in underground water
contamination. He concludes that it will take many hundreds of years to penetrate the walls of the piping, when
the piping and the building may only last 50 to 100 years. In fact, the time for permeation through a 2 to 5 mm
PEX tube may even exceed the life-time of the chemical.

2. Other conditions not discussed in the Dr. Hoffman paper are discussed in a second paper, written by Dr. Bryan
Hauger (summarized). According to a letter by Dr. Hauger, firestops are only applied to a small percentage of a
pipe overall length, and as they are immobile solids when cured, have no driving mechanism for introducing
chemicals to the surface of the tubing. Water based products have nothing to permeate, as inorganic solids con-
tained within the firestop are immobile. Water based and fully cured firestops are not expected to contain mate-
rials that can permeate plastic. If a firestop product did contain small amounts of volatile solvent type chemicals,
these materials would tend to rapidly evaporate into the air of the construction site, and not be available for per-
meation; which would require contact with the piping material. In summary, a good deal of investigation has
been done concerning permeability of plastics by hydrocarbons. What is clear is that permeation of a plastic
requires a carrier of chemical substances such as water or a VOC. Firestops that have an volatile organic can
only supply a chemical for permeation before they cure  or release their VOC carriers to the air. This is a short
time period during construction. Firestop systems using water as a carrier (water based systems) won't contain
a chemical to permeate the pipe. There is no long-term exposure expected for PEX or any other piping to chem-
icals, in a carrier, in a firestop system. Dr. Bryan E. Hauger, January 2014 letter, "Permeation Potential from
Firestop Materials into Plastic Tubing” states: “Firestop is in direct contact mainly at wall penetrations resulting
in a small area of direct tubing contact when considered in relation to the overall surface area of the tubing. No
permeation would occur in areas where there is no direct contact with hydrocarbons. Most firestop materials are
not liquids once cured. Most previous work on the permeation of hydrocarbons studied the movement of hydro-
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carbons out of a liquid (such as ground water) and into the plastic material because the movement of the hydro-
carbon is greatly accelerated by the presence of a liquid in contact with the plastic material. In the absence of
a liquid in contact with the plastic material, such as exists in cured firestop materials, transport of hydrocarbons
to the plastic is dramatically slower. In this regard, inorganic solids contained within the firestop material are
generally assumed to have no permeation rate at all. Volatile hydrocarbon levels within cured or water-based
firestop materials, if present, are quite low and have the opportunity to evaporate into open air (in this above
ground installation) further reducing hydrocarbon levels."
In the proposal itself, and in the voting by the committee, there was absolutely no technical evidence that was

presented to justify approval of this proposal. Therefore, this proposal should be rejected by the TC.

PUBLIC COMMENT 7 (Assembly Action):
SUBMITTER: Jeff Hutcher, City of Oakland

RECOMMENDATION: 
Request to accept the code change proposal as submitted by this public comment.

SUBSTANTIATION:
PEX is known to be permeable, and the firestopping material installed should be compatible with the tubing used.
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Item # 347 Comment Seq # 147
UPC 2015 – (Chapter 16, Table 1401.1):

SUBMITTER: Ronald Rice
IAPMO Green Technical Committee

RECOMMENDATION:
Revise text as follows:

CHAPTER 16
ALTERNATE WATER SOURCES FOR NONPOTABLE APPLICATIONS

1601.0 General.
1601.1 Applicability. The provisions of this chapter shall apply to the construction, alteration, and repair of alternate water
source systems for nonpotable applications.
1601.1.1 Allowable Use of Alternate Water. Where approved or required by the Authority Having Jurisdiction, alternate
water sources [reclaimed (recycled)] water, rainwater, gray water and on-site treated nonpotable water)] shall be permitted to
be used in lieu of potable water for the applications identified in this chapter.
1601.2 System Design. Alternate water source systems in accordance with this chapter shall be designed in accordance with
this chapter by a person registered or licensed to perform plumbing design work or who demonstrates competency to design the
alternate water source system as required by the Authority Having Jurisdiction. Components, piping, and fittings used in an
alternate water source system shall be listed.
Exceptions:
(1) A person registered or licensed to perform plumbing design work is not required to design rainwater catchment systems used

for irrigation with a maximum storage capacity of 360 gallons (1363 L).
(2) A person registered or licensed to perform plumbing design work is not required to design rainwater catchment systems for

single family dwellings where outlets, piping, and system components are located on the exterior of the building.
(31) A person registered or licensed to perform plumbing design work is not required to design gray water systems having a max-

imum discharge capacity of 250 gallons per day (gal/d) (0.011 L/s) for single family and multi-family dwellings.
(42) A person registered or licensed to perform plumbing design work is not required to design an on-site treated nonpotable water

system for single family dwellings having a maximum discharge capacity of 250 gal/d (0.011 L/s).
1601.3 Permit. It shall be unlawful for a person to construct, install, alter, or cause to be constructed, installed, or altered an
alternate water source system in a building or on a premise without first obtaining a permit to do such work from the Authority
Having Jurisdiction.
Exceptions:
(1) A permit is not required for exterior rainwater catchment systems used for outdoor drip and subsurface irrigation with a max-

imum storage capacity of 360 gallons (1363 L).
(2) A plumbing permit is not required for rainwater catchment systems for single family dwellings where outlets, piping, and

system components are located on the exterior of the building. This does not exempt the need for permits where required
for electrical connections, tank supports, or enclosures.

1601.4 Component Identification. System components shall be properly identified as to the manufacturer.
1601.5 Maintenance and Inspection. Alternate water source systems and components shall be inspected and maintained
in accordance with Section 1601.5.1 through Section 1601.5.3.
1601.5.1 Frequency. Alternate water source systems and components shall be inspected and maintained in accordance with
Table 1601.5 unless more frequent inspection and maintenance is required by the manufacturer.
1601.5.2 Maintenance Log. A maintenance log for gray water, rainwater, and on-site treated nonpotable water systems is
required to have a permit in accordance with Section 1601.3 and shall be maintained by the property owner and be available for
inspection. The property owner or designated appointee shall ensure that a record of testing, inspection, and maintenance in accor-
dance with Table 1601.5 is maintained in the log. The log will indicate the frequency of inspection and maintenance for each
system.
1601.5.3 Maintenance Responsibility. The required maintenance and inspection of alternate water source systems shall
be the responsibility of the property owner, unless otherwise required by the Authority Having Jurisdiction.
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TABLE 1601.5
MINIMUM ALTERNATE WATER SOURCE TESTING, INSPECTION, AND MAINTENANCE FREQUENCy

* The cross-connection test shall be performed in the presence of the Authority Having Jurisdiction in accordance with the requirements of this chapter.

1601.6 Operation and Maintenance Manual. An operation and maintenance manual for gray water, rainwater, and on-site
treated water systems required to have a permit in accordance with Section 1601.3 shall be supplied to the building owner by
the system designer. The operating and maintenance manual shall include the following:
(1) Detailed diagram of the entire system and the location of system components.
(2) Instructions on operating and maintaining the system.
(3) Details on maintaining the required water quality as determined by the Authority Having Jurisdiction.
(4) Details on deactivating the system for maintenance, repair, or other purposes.
(5) Applicable testing, inspection, and maintenance frequencies in accordance with Table 1601.5.
(6) A method of contacting the manufacturer(s).
1601.7 Minimum Water Quality Requirements. The minimum water quality for alternate water source systems shall meet
the applicable water quality requirements for the intended application as determined by the public health Authority Having
Jurisdiction. In the absence of water quality requirements, the EPA/625/R-04/108 contains recommended water reuse guidelines
to assist regulatory agencies develop, revise, or expand alternate water source water quality standards.
Exceptions:
(1) Water treatment is not required for rainwater catchment systems used for aboveground irrigation with a maximum storage

capacity of 360 gallons (1363 L).
(2) Water treatment is not required for gray water used for subsurface irrigation.
(3) Water treatment is not required for rainwater catchment systems used for subsurface or drip irrigation.
1601.8 Material Compatibility. Alternate water source systems shall be constructed of materials that are compatible with the
type of pipe and fitting materials, water treatment, and water conditions in the system.
1601.9 System Controls. Controls for pumps, valves, and other devices that contain mercury that come in contact with alter-
nate water source water supply shall not be permitted.
1601.10 Commercial, Industrial, and Institutional Restroom Signs. A sign shall be installed in restrooms in com-
mercial, industrial, and institutional occupancies using reclaimed (recycled) water and on-site treated water, for water closets,
urinals, or both. Each sign shall contain 1⁄2 of an inch (12.7 mm) letters of a highly visible color on a contrasting background.
The location of the sign(s) shall be such that the sign(s) shall be visible to users. The location of the sign(s) shall be approved
by the Authority Having Jurisdiction and shall contain the following text:
TO CONSERVE WATER, THIS BUILDING USES *____________* TO FLUSH TOILETS AND URINALS.

DESCRIPTION MINIMUM FREQUENCy
Inspect and clean filters and screens, and replace (where necessary). Every 3 months

Inspect and verify that disinfection, filters and water quality treat-
ment devices and systems are operational and maintaining mini-
mum water quality requirements as determined by the Authority
Having Jurisdiction.

In accordance with manufacturer’s instructions, and the Authority
Having Jurisdiction.

Inspect and clear debris from rainwater gutters, downspouts, and
roof washers.

Every 6 months

Inspect and clear debris from roof or other aboveground rainwater
collection surfaces.

Every 6 months

Remove tree branches and vegetation overhanging roof or other
aboveground rainwater collection surfaces.

As needed

Inspect pumps and verify operation. After initial installation and every 12 months thereafter

Inspect valves and verify operation. After initial installation and every 12 months thereafter

Inspect pressure tanks and verify operation. After initial installation and every 12 months thereafter

Clear debris from and inspect storage tanks, locking devices, and
verify operation.

After initial installation and every 12 months thereafter

Inspect caution labels and marking. After initial installation and every 12 months thereafter

Inspect and maintain mulch basins for gray water irrigation systems. As needed to maintain mulch depth and prevent ponding and runoff.

Cross-connection inspection and test* After initial installation and every 12 months thereafter
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1601.10.1 Equipment Room Signs. Each room containing reclaimed (recycled) water and on-site treated water equipment
shall have a sign posted in a location that is visible to anyone working on or near nonpotable water equipment with the follow-
ing wording in 1 inch (25.4 mm) letters:

CAUTION: NONPOTABLE *____________*, DO NOT DRINK. DO NOT CONNECT TO DRINKING WATER SYSTEM.
NOTICE: CONTACT BUILDING MANAGEMENT BEFORE PERFORMING ANY WORK ON THIS WATER SYSTEM.

*____________* Shall indicate RECLAIMED (RECYCLED) WATER or ON-SITE TREATED WATER, accordingly.

1601.11 Inspection and Testing. Alternate water source systems shall be inspected and tested in accordance with Section
1601.11.1 and Section 1601.11.2.
1601.11.1 Supply System Inspection and Test. Alternate water source systems shall be inspected and tested in accor-
dance with this code for testing of potable water piping.
1601.11.2 Annual Cross-Connection Inspection and Testing. An initial and subsequent annual inspection and test
shall be performed on both the potable and alternate water source systems. The potable and alternate water source system shall
be isolated from each other and independently inspected and tested to ensure there is no cross-connection in accordance with
Section 1601.11.2.1 through Section 1601.11.2.4.
1601.11.2.1 Visual System Inspection. Prior to commencing the cross-connection testing, a dual system inspection shall
be conducted by the Authority Having Jurisdiction and other authorities having jurisdiction as follows:
(1) Meter locations of the alternate water source and potable water lines shall be checked to verify that no modifications were

made, and that no cross-connections are visible.
(2) Pumps and equipment, equipment room signs, and exposed piping in equipment room shall be checked.
(3) Valves shall be checked to ensure that valve lock seals are still in place and intact. Valve control door signs shall be checked

to verify that no signs have been removed.
1601.11.2.2 Cross-Connection Test. The procedure for determining cross-connection shall be followed by the applicant
in the presence of the Authority Having Jurisdiction and other authorities having jurisdiction to determine whether a cross-con-
nection has occurred as follows:
(1) The potable water system shall be activated and pressurized. The alternate water source system shall be shut down, depres-

surized, and drained.
(2) The potable water system shall remain pressurized for a minimum period of time specified by the Authority Having Juris-

diction while the alternate water source system is empty. The minimum period the alternate water source system is to remain
depressurized shall be determined on a case-by-case basis, taking into account the size and complexity of the potable and
the alternate water source distribution systems, but in no case shall that period be less than 1 hour.

(3) The drain on the alternate water source system shall be checked for flow during the test and fixtures, potable and alternate
water source, shall be tested and inspected for flow. Flow from an alternate water source system outlet indicates a cross-
connection. No flow from a potable water outlet shall indicate that it is connected to the alternate water source system.

(4) The potable water system shall then be depressurized and drained.
(5) The alternate water source system shall then be activated and pressurized.
(6) The alternate water source system shall remain pressurized for a minimum period of time specified by the Authority Hav-

ing Jurisdiction while the potable water system is empty. The minimum period the potable water system is to remain depres-
surized shall be determined on a case-by-case basis, but in no case shall that period be less than 1 hour.

(7) Fixtures, potable and alternate water source, shall be tested and inspected for flow. Flow from a potable water system out-
let indicates a cross-connection. No flow from an alternate water source outlet will indicate that it is connected to the potable
water system.

(8) The drain on the potable water system shall be checked for flow during the test and at the end of the test.
(9) Where there is no flow detected in the fixtures which would indicate a cross-connection, the potable water system shall be

repressurized.
1601.11.2.3 Discovery of Cross-Connection. In the event that a cross-connection is discovered, the following procedure,
in the presence of the Authority Having Jurisdiction, shall be activated immediately:
(1) The alternate water source piping to the building shall be shut down at the meter, and the alternate water source riser shall

be drained.
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(2) Potable water piping to the building shall be shut down at the meter.
(3) The cross-connection shall be uncovered and disconnected.
(4) The building shall be retested in accordance with Section 1601.11.2.1 and Section 1601.11.2.2.
(5) The potable water system shall be chlorinated with 50 parts-per-million (ppm) chlorine for 24 hours.
(6) The potable water system shall be flushed after 24 hours, and a standard bacteriological test shall be performed. Where test

results are acceptable, the potable water system shall be permitted to be recharged.
1601.11.2.4 Annual Inspection. An annual inspection of the alternate water source system, following the procedures listed
in Section 1601.11.2.1 shall be required. Annual cross-connection testing, following the procedures listed in Section 1601.11.2.2
shall be required by the Authority Having Jurisdiction, unless site conditions do not require it. In no event shall the test occur
less than once in 4 years. Alternate testing requirements shall be permitted by the Authority Having Jurisdiction.
1601.12 Separation Requirements. Underground alternate water source service piping other than gray water shall be sep-
arated from the building sewer in accordance with this code. Treated nonpotable water pipes shall be permitted to be run or laid
in the same trench as potable water pipes with a 12 inch (305 mm) minimum vertical and horizontal separation where both pipe
materials are approved for use within a building. Where horizontal piping materials do not comply with this requirement the min-
imum separation shall be increased to 60 inches (1524 mm). The potable water piping shall be installed at an elevation above
the treated nonpotable water piping.
1601.13 Abandonment. Alternate water source systems that are no longer in use or fail to be maintained in accordance with
Section 1601.5 shall be abandoned. Abandonment shall comply with Section 1601.13.1 and Section 1601.13.2.
1601.13.1 General. An abandoned system or part thereof covered under the scope of this chapter shall be disconnected from
remaining systems, drained, plugged, and capped in an approved manner.
1601.13.2 Underground Tank. An underground water storage tank that has been abandoned or otherwise discontinued from
use in a system covered under the scope of this chapter shall be completely drained and filled with earth, sand, gravel, concrete,
or other approved material or removed in a manner satisfactory to the Authority Having Jurisdiction.
1601.14 Sizing. Unless otherwise provided for in this chapter, alternate water source piping shall be sized in accordance with
Chapter 6 for sizing potable water piping.

1602.0 Gray Water Systems.
1602.1 General. The provisions of this section shall apply to the construction, alteration, and repair of gray water systems.
1602.2 System Requirements. 1602.2.1 Discharge. Gray water shall be permitted to be diverted away from a sewer or
private sewage disposal system, and discharge to a subsurface irrigation or subsoil irrigation system. The gray water shall be
permitted to discharge to a mulch basin for single family and multi-family dwellings. Gray water shall not be used to irrigate
root crops or food crops intended for human consumption that come in contact with soil.
1602.2.21 Surge Capacity. Gray water systems shall be designed to have the capacity to accommodate peak flow rates and
distribute the total amount of estimated gray water on a daily basis to a subsurface irrigation field, subsoil irrigation field, or
mulch basin without surfacing, ponding, or runoff. A surge tank is required for systems that are unable to accommodate peak
flow rates and distribute the total amount of gray water by gravity drainage. The water discharge for gray water systems shall
be determined in accordance with Section 1602.8.1 or Section 1602.8.2.
1602.2.32 Diversion. The point of diversion of gray water system shall connect to the sanitary drainage system shall occur
downstream of fixture traps and vent connections through an approved gray water diverter valve. The gray water diverter shall
be installed in an accessible location and clearly indicate the direction of flow.
1602.2.43 Backwater Valves. Gray water drains subject to backflow shall be provided with a backwater valve so located as
to be accessible for inspection and maintenance.
1602.3 Connections to Potable and Reclaimed (Recycled) Water Systems. Gray water systems shall have no direct
connection to a potable water supply, on-site treated nonpotable water supply, or reclaimed (recycled) water systems. Potable,
on-site treated nonpotable, or reclaimed (recycled) water is permitted to be used as makeup water for a non-pressurized storage
tank provided the connection is protected by an air gap in accordance with this code.
1602.4 Location. No gray water system or part thereof shall be located on a lot other than the lot that is the site of the build-
ing or structure that discharges the gray water, nor shall a gray water system or part thereof be located at a point having less than
the minimum distances indicated in Table 1602.4.
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TABLE 1602.4
LOCATION OF GRAy WATER SySTEM7

For SI units: 1 foot = 304.8 mm

Notes: 
1 Including porches and steps, whether covered or uncovered, breezeways, roofed carports, roofed patios, carports, covered walks, covered driveways, and sim-

ilar structures or appurtenances.
2 The distance shall be permitted to be reduced to 0 feet for aboveground tanks where first approved by the Authority Having Jurisdiction.
3 Reference to a 45 degree (0.79 rad) angle from foundation.
4 Where special hazards are involved, the distance required shall be increased as directed by the Authority Having Jurisdiction.
5 These minimum clear horizontal distances shall apply between the irrigation or disposal field and the ocean mean higher high tide line.
6 Add 2 feet (610 mm) for each additional foot of depth in excess of 1 foot (305 mm) below the bottom of the drain line.
7 For parallel construction or for crossings, approval by the Authority Having Jurisdiction shall be required.
8 The distance shall be permitted to be reduced to 11⁄2 feet (457 mm) for drip and mulch basin irrigation systems.
9 The distance shall be permitted to be reduced to 0 feet for surge tanks of 75 gallons (284 L) or less.
10 Where irrigation or disposal fields are installed in sloping ground, the minimum horizontal distance between a part of the distribution system and the ground

surface shall be 15 feet (4572 mm).

1603.10 Signs. Rooms and water closet tanks in buildings using reclaimed (recycled) water shall be in accordance with Sec-
tion 1601.10 1603.10.1 and Section 1603.10.2.
1603.10.1 Commercial, Industrial, and Institutional Restroom Signs. A sign shall be installed in restrooms in com-
mercial, industrial, and institutional occupancies using reclaimed (recycled) water for water closets, urinals, or both. Each sign
shall contain 1⁄2 of an inch (12.7 mm) letters of a highly visible color on a contrasting background. The location of the sign(s)
shall be such that the sign(s) shall be visible to users. The location of the sign(s) shall be approved by the Authority Having Juris-
diction and shall contain the following text:
TO CONSERVE WATER, THIS BUILDING USES RECLAIMED (RECYCLED) WATER TO FLUSH TOILETS AND URI-
NALS.
1603.10.2 Equipment Room Signs. Each room containing reclaimed (recycled) water equipment shall have a sign posted
with the following wording in 1 inch (25.4 mm) letters:
CAUTION: NONPOTABLE RECLAIMED (RECYCLED) WATER, DO NOT DRINK. DO NOT CONNECT TO DRINK-
ING WATER SYSTEM. NOTICE: CONTACT BUILDING MANAGEMENT BEFORE PERFORMING ANY WORK ON
THIS WATER SYSTEM.
1603.11 Inspection and Testing. Reclaimed (recycled) water systems shall be inspected and tested in accordance with Sec-
tion 1603.11.1 and Section 1603.11.2 1601.11.
1603.11.1 Supply System Inspection and Test. Reclaimed (recycled) water systems shall be inspected and tested in
accordance with this code for testing of potable water piping.
1603.11.2 Annual Cross-Connection Inspection and Testing. An initial and subsequent annual inspection and test
shall be performed on both the potable and reclaimed (recycled) water systems. The potable and reclaimed (recycled) water sys-
tem shall be isolated from each other and independently inspected and tested to ensure there is no cross-connection in accor-
dance with Section 1603.11.2.1 through Section 1603.11.2.4.
1603.11.2.1 Visual System Inspection. Prior to commencing the cross-connection testing, a dual system inspection shall
be conducted by the Authority Having Jurisdiction and other authorities having jurisdiction as follows:
(1) Meter locations of the reclaimed (recycled) water and potable water lines shall be checked to verify that no modifications

were made, and that no cross-connections are visible.

MINIMUM HORIzONTAL DISTANCE IN CLEAR
REQUIRED FROM

SURGE TANK (feet) SUBSURFACE AND SUBSOIL IRRIGATION FIELD
AND MULCH BED (feet)

Building structures1 52, 9 23, 8

Property line adjoining private property 5 58

Water supply wells4 50 100
Streams and lakes4 50 505

Sewage pits or cesspools 5 5
Sewage disposal field10 5 46

Septic tank 0 5
On-site domestic water service line 5 5
Pressurized public water main 10 107
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(2) Pumps and equipment, equipment room signs, and exposed piping in equipment room shall be checked.
(3) Valves shall be checked to ensure that valve lock seals are still in place and intact. Valve control door signs shall be checked

to verify that no signs have been removed.
1603.11.2.2 Cross-Connection Test. The procedure for determining cross-connection shall be followed by the applicant
in the presence of the Authority Having Jurisdiction and other authorities having jurisdiction to determine whether a cross-con-
nection has occurred as follows:
(1) The potable water system shall be activated and pressurized. The reclaimed (recycled) water system shall be shut down,

depressurized, and drained.
(2) The potable water system shall remain pressurized for a minimum period of time specified by the Authority Having Juris-

diction while the reclaimed (recycled) water system is empty. The minimum period the reclaimed (recycled) water system
is to remain depressurized shall be determined on a case-by-case basis, taking into account the size and complexity of the
potable and reclaimed (recycled) water distribution systems, but in no case shall that period be less than 1 hour.

(3) The drain on the reclaimed (recycled) water system shall be checked for flow during the test and fixtures, potable and
reclaimed (recycled), shall be tested and inspected for flow. Flow from a reclaimed (recycled) water system outlet indicates
a cross-connection. No flow from a potable water outlet shall indicate that it is connected to the reclaimed (recycled) water
system.

(4) The potable water system shall then be depressurized and drained.
(5) The reclaimed (recycled) water system shall then be activated and pressurized.
(6) The reclaimed (recycled) water system shall remain pressurized for a minimum period of time specified by the Authority

Having Jurisdiction while the potable water system is empty. The minimum period the potable water system is to remain
depressurized shall be determined on a case-by-case basis, but in no case shall that period be less than 1 hour.

(7) Fixtures, potable and reclaimed (recycled), shall be tested and inspected for flow. Flow from a potable water system outlet
indicates a cross-connection. No flow from a reclaimed (recycled) water outlet will indicate that it is connected to the
potable water system.

(8) The drain on the potable water system shall be checked for flow during the test and at the end of the test.
(9) Where there is no flow detected in the fixtures which would indicate a cross-connection, the potable water system shall be

repressurized.
1603.11.2.3 Discovery of Cross-Connection. In the event that a cross-connection is discovered, the following procedure,
in the presence of the Authority Having Jurisdiction, shall be activated immediately:
(1) Reclaimed (recycled) water piping to the building shall be shut down at the meter, and the reclaimed (recycled) water riser

shall be drained.
(2) Potable water piping to the building shall be shut down at the meter.
(3) The cross-connection shall be uncovered and disconnected.
(4) The building shall be retested following procedures listed in Section 1603.11.2.1 and Section 1603.11.2.2.
(5) The potable water system shall be chlorinated with 50 parts-per-million (ppm) chlorine for 24 hours.
(6) The potable water system shall be flushed after 24 hours, and a standard bacteriological test shall be performed. Where test

results are acceptable, the potable water system shall be permitted to be recharged.
1603.11.2.4 Annual Inspection. An annual inspection of the reclaimed (recycled) water system, following the procedures
listed in Section 1603.11.2.1 shall be required. Annual cross-connection testing, following the procedures listed in Section
1603.11.2.2 shall be required by the Authority Having Jurisdiction, unless site conditions do not require it. In no event shall the
test occur less than once in 4 years.

Alternate testing requirements shall be permitted by the Authority Having Jurisdiction.
1603.12 Sizing. Reclaimed (recycled) water piping shall be sized in accordance with this code for sizing potable water piping.

1604.7 On-Site Treated Nonpotable Water Devices and Systems. Devices or equipment used to treat on-site treated
nonpotable water in order to maintain the minimum water quality requirements determined by the Authority Having Jurisdic-
tion shall be listed or labeled (third-party certified) by a listing agency (accredited conformity assessment body) and or approved
for the intended application. Devices or equipment used to treat on-site treated nonpotable water for use in water closet and uri-
nal flushing, surface irrigation, and similar applications shall be listed or labeled to IGC 207, NSF 350, or approved by the
Authority Having Jurisdiction.

1604.11 Signs. Signs in buildings using on-site treated nonpotable water shall comply with Section 1604.11.1 and Section
1604.11.2 1601.10.
1604.11.1 Commercial, Industrial, and Institutional Restroom Signs. A sign shall be installed in restrooms in com-
mercial, industrial, and institutional occupancies using on-site treated water for water closets, urinals, or both. Each sign shall
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contain 1⁄2 of an inch (12.7 mm) letters of a highly visible color on a contrasting background. The location of the sign(s) shall
be such that the sign(s) shall be visible to users. The location of the sign(s) shall be approved by the Authority Having Juris-
diction and shall contain the following text:
TO CONSERVE WATER, THIS BUILDING USES ON-SITE TREATED NONPOTABLE WATER TO FLUSH TOILETS
AND URINALS.
1604.11.2 Equipment Room Signs. Each room containing on-site treated water equipment shall have a sign posted with
the following wording in 1 inch (25.4 mm) letters:
CAUTION ON-SITE TREATED NONPOTABLE WATER, DO NOT DRINK. DO NOT CONNECT TO DRINKING WATER
SYSTEM. NOTICE: CONTACT BUILDING MANAGEMENT BEFORE PERFORMING ANY WORK ON THIS WATER
SYSTEM.

This sign shall be posted in a location that is visible to anyone working on or near on-site treated nonpotable water equip-
ment.
1604.12 Inspection and Testing. On-site treated nonpotable water systems shall be inspected and tested in accordance with
Section 1604.12.1 and Section 1604.12.2 1601.11.
1604.12.1 Supply System Inspection and Test. On-site treated nonpotable water systems shall be inspected and tested
in accordance with this code for testing of potable water piping.
1604.12.2 Annual Cross-Connection Inspection and Testing. An initial and subsequent annual inspection and test
shall be performed on both the potable and on-site treated nonpotable water systems. The potable and on-site treated nonpotable
water system shall be isolated from each other and independently inspected and tested to ensure there is no cross-connection in
accordance with Section 1604.12.2.1 through Section 1604.12.2.4.
1604.12.2.1 Visual System Inspection. Prior to commencing the cross-connection testing, a dual system inspection shall
be conducted by the Authority Having Jurisdiction and other authorities having jurisdiction as follows:
(1) Pumps and equipment, equipment room signs, and exposed piping in equipment room shall be checked.
(2) Valves shall be checked to ensure that valve lock seals are still in place and intact. Valve control door signs shall be checked

to verify that no signs have been removed.
1604.12.2.2 Cross-Connection Test. The procedure for determining cross-connection shall be followed by the applicant
in the presence of the Authority Having Jurisdiction and other authorities having jurisdiction to determine whether a cross-con-
nection has occurred as follows:
(1) The potable water system shall be activated and pressurized. The on-site treated nonpotable water system shall be shut

down and completely drained.
(2) The potable water system shall remain pressurized for a minimum period of time specified by the Authority Having Juris-

diction while the on-site treated nonpotable water system is empty. The minimum period the on-site treated nonpotable
water system is to remain depressurized shall be determined on a case-by-case basis, taking into account the size and com-
plexity of the potable and on-site treated water distribution systems, but in no case shall that period be less than 1 hour.

(3) Fixtures, potable and on-site treated, shall be tested and inspected for flow. Flow from an on-site treated water system out-
let indicates a cross-connection. No flow from a potable water outlet shall indicate that it is connected to the on-site treated
water system.

(4) The drain on the on-site treated nonpotable water system shall be checked for flow during the test and at the end of the test.
(5) The potable water system shall then be completely drained.
(6) The on-site treated nonpotable water system shall then be activated and pressurized.
(7) The on-site treated nonpotable water system shall remain pressurized for a minimum period of time specified by the Author-

ity Having Jurisdiction while the potable water system is empty. The minimum period the potable water system is to remain
depressurized shall be determined on a case-by-case basis, but in no case shall that period be less than 1 hour.

(8) Fixtures, potable and on-site treated nonpotable, shall be tested and inspected for flow. Flow from a potable water system
outlet indicates a cross-connection. No flow from an on-site treated water outlet will indicate that it is connected to the
potable water system.

(9) The drain on the potable water system shall be checked for flow during the test and at the end of the test.
(10) Where there is no flow detected in the fixtures which would indicate a cross-connection, the potable water system shall be

repressurized.
1604.12.2.3 Discovery of Cross-Connection. In the event that a cross-connection is discovered, the following proce-
dure, in the presence of the Authority Having Jurisdiction, shall be activated immediately:
(1) On-site treated nonpotable water piping to the building shall be shut down at the meter and the on-site treated water riser

shall be drained.
(2) Potable water piping to the building shall be shut down at the meter.
(3) The cross-connection shall be uncovered and disconnected.
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(4) The building shall be retested in accordance with procedures listed in Section 1604.12.2.1 and Section 1604.12.2.2.
(5) The potable water system shall be chlorinated with 50 ppm chlorine for 24 hours.
(6) The potable water system shall be flushed after 24 hours, and a standard bacteriological test shall be performed. Where test

results are acceptable, the potable water system shall be permitted to be recharged.
1604.12.2.4 Annual Inspection. An annual inspection of the on-site treated nonpotable water system shall be required in
accordance with Section 1604.12.2.1. Annual cross-connection testing in accordance with Section 1604.12.2.2 shall be required
by the Authority Having Jurisdiction, unless site conditions do not require it. The test shall occur no less than once every 4
years.

Alternate testing requirements shall be permitted by the Authority Having Jurisdiction.
1604.13 Sizing. On-site treated nonpotable water piping shall be sized in accordance with Section 610.0 of this code.

TABLE 1401.1
REFERENCED STANDARDS

Note: IAPMO Guide Criteria (IGC) 207 publication was not developed via open process having a published
development procedure in accordance with Section 3-3.7.1.2 of IAPMO’s Regulations Governing Commit-
tee Projects.

Note: NSF 350 meets the requirements for a mandatory reference standard in accordance with Section 3-
3.7.1 of IAPMO’s Regulations Governing Committee Projects.

(portions of table not shown remain unchanged)

SUBSTANTIATION:
This proposal updates Chapter 16 of the UPC to the Alternate Water Sources portion of the 2012 IAPMO Green
Plumbing and Mechanical Code Supplement.

COMMITTEE ACTION: Accept as Amended by the TC
Amend proposal as follows:

1604.7 On-Site Treated Nonpotable Water Devices and Systems. Devices or equipment used to treat on-site treated
nonpotable water in order to maintain the minimum water quality requirements determined by the Authority Having Jurisdic-
tion shall be listed or labeled (third-party certified) by a listing agency (accredited conformity assessment body) or approved
for the intended application. Devices or equipment used to treat on-site treated nonpotable water for use in water closet and uri-
nal flushing, surface irrigation, and similar applications shall be listed or labeled to IGC 207, NSF 350, or approved by the
Authority Having Jurisdiction.

TABLE 1401.1
REFERENCED STANDARDS

COMMITTEE STATEMENT:
IAPMO IGC 207 is a non-consensus standard that competes with the ANSI-consensus standard being proposed for
reference in Section 1604.7.

STANDARD TITLE STANDARD NUMBER APPLICATION REFERENCED 
SECTIONS

IGC 207-2009a Reclaimed Water Conservation System for Flushing Toilets Miscellaneous 1604.7
NSF 350-2011* Onsite Residential and Commercial Water Reuse Treatment Sys-

tems
Miscellaneous 1604.7

STANDARD TITLE STANDARD NUMBER APPLICATION REFERENCED 
SECTIONS

IGC 207-2009a Reclaimed Water Conservation System for Flushing Toilets Miscellaneous 1604.7
NSF 350-2011* Onsite Residential and Commercial Water Reuse Treatment Sys-

tems
Miscellaneous 1604.7
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A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Tim Ross, Ross Distributing, Inc.

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

610.13 Exceptions. The provisions of this section relative to size of water piping shall not apply to the following:
(1) Water supply piping systems designed in accordance with recognized engineering procedures acceptable to the Authority

Having Jurisdiction.
(2) Alteration of or minor additions to existing installations, provided the Authority Having Jurisdiction finds that there will

be an adequate supply of water to operate fixtures.
(3) Replacement of existing fixtures or appliances.
(4) Piping that is part of fixture equipment.
(5) Unusual conditions where, in the judgment of the Authority Having Jurisdiction, an adequate supply of water is provided

to operate fixtures and equipment.
(6) Nonpotable waterlines as defined in Section 601.3.
(7 6) The size and material of irrigation water piping installed outside of a building or structure and separated from the potable

water supply by means of an approved air gap or backflow prevention device is not regulated by this code. The potable water
piping system supplying each such irrigation system shall be adequately sized as required elsewhere in this chapter to
deliver the full connected demand of both the domestic use and the irrigation systems.

SUBSTANTIATION:
Section 1601.14 (Sizing) and Section 1701.12 (Sizing) state that alternate water source piping shall be sized in
accordance with the requirements for sizing potable water piping located in Chapter 6. The requirements for sizing
potable water piping are located in Section 610.0. However, Section 610.13(6) indicates that Section 610.0 does not
apply to nonpotable waterlines that are referenced in Section 601.3 which includes gray water, reclaimed (recycled)
water, on-site treated water, and rainwater catchment systems. Therefore, Section 610.13(6) should be deleted to
make the reference in Sections 1601.14 and 1701.12 valid.
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Item # 351 Comment Seq # 148
UPC 2015 – (1702.1, Table 1401.1):

SUBMITTER: Ronald Rice
IAPMO Green Technical Committee

RECOMMENDATION:
Revise text as follows:

1702.1 General. The installation, construction, alteration, and repair of rainwater catchments systems intended to supply uses
such as water closets, urinals, trap primers for floor drains and floor sinks, irrigation, industrial processes, water features, cool-
ing tower makeup and other uses shall be approved by the Authority Having Jurisdiction. Additional design criteria is capable
of being found in ARCSA/ASPE 63.

TABLE 1401.1
REFERENCED STANDARDS

Note: ARCSA/ASPE 63 is a working draft and is not completed at the time of this monograph.

(portions of table not shown remain unchanged)

SUBSTANTIATION:
This proposal updates Section 1702.1 of the UPC to Section 505.1 of the 2012 IAPMO Green Plumbing and Mechan-
ical Code Supplement.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
The proposed standard is still a working draft, and should not be referenced in the code until its completed.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Jim Kendzel, American Society of Plumbing Engineers (ASPE)

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

1702.1 General. The installation, construction, alteration, and repair of rainwater catchments systems intended to supply uses
such as water closets, urinals, trap primers for floor drains and floor sinks, irrigation, industrial processes, water features, cool-
ing tower makeup and other uses shall be approved by the Authority Having Jurisdiction. Additional design criteria is capable
of being found in ARCSA/ASPE 63.

TABLE 1401.1
REFERENCED STANDARDS

Note: ARCSA/ASPE 63 meets the requirements for a mandatory reference standard in accordance with Sec-
tion 3-3.7.1 of IAPMO’s Regulations Governing Committee Projects.

SUBSTANTIATION:
ARCSA/ASPE 63 was recently finalized and approved as an American National Standard.

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED 
SECTIONS

ARCSA/ASPE 63 Rainwater Catchment Systems Miscellaneous 1702.1

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED 
SECTIONS

ARCSA/ASPE 63-2013* Rainwater Catchment Systems Miscellaneous 1702.1
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Item # 352 Comment Seq # 149
UPC 2015 – (1702.9.6):

SUBMITTER: Bob Eugene
UL LLC

RECOMMENDATION:
Revise text as follows:

1702.9.6 Pumps. Pumps serving rainwater catchment systems shall be listed in accordance with UL 778 and installed in
accordance with the manufacturer’s installation instructions. Pumps supplying water to water closets, urinals, and trap primers
shall be capable of delivering not less than 15 pounds-force per square inch (psi) (103 kPa) residual pressure at the highest and
most remote outlet served. Where the water pressure in the rainwater supply system within the building exceeds 80 psi (552 kPa),
a pressure reducing valve reducing the pressure to 80 psi (552 kPa) or less to water outlets in the building shall be installed in
accordance with this code.

SUBSTANTIATION:
UL 778 includes a comprehensive set of construction and performance requirements that are used to evaluate and
list pumps. UL 778 is currently listed in Table 1401.1.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
UL 778 does not address larger sized pumps. It is suggested that the proposal be reworded to be applicable to the
pumps covered under UL 778 and other applicable standards.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT 1:
SUBMITTER: Marguerite Carroll, UL, LLC

RECOMMENDATION: 
Request to replace the code change proposal by this public comment.

1702.9.6.1 Listing. Pumps rated 600 V or less shall comply with UL 778 and be installed in accordance with the manufac-
turer’s installation instructions.

SUBSTANTIATION:
UL 778 includes a comprehensive set of construction and performance requirements that are used to evaluate and
list pumps covered by this section. Language was amended from the original proposal to clearly define the pumps
which are under the scope of UL 778.

PUBLIC COMMENT 2:
SUBMITTER: Greg Towsley, Grundfos

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

1702.9.6 Pumps. Pumps serving rainwater catchment systems shall be listed in accordance with UL 778, as applicable, and
installed in accordance with the manufacturer’s installation instructions. Pumps supplying water to water closets, urinals, and
trap primers shall be capable of delivering not less than 15 pounds-force per square inch (psi) (103 kPa) residual pressure at the
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highest and most remote outlet served. Where the water pressure in the rainwater supply system within the building exceeds 80
psi (552 kPa), a pressure reducing valve reducing the pressure to 80 psi (552 kPa) or less to water outlets in the building shall
be installed in accordance with this code.

SUBSTANTIATION:
UL 778 is not applicable for all pumps that may be used in rainwater catchment systems. The addition of the text “as
applicable” will clarify that UL 778 shall only apply to those pumps for which it is relevant.
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Item # 353 Comment Seq # 150
UPC 2015 – (Appendix A):

SUBMITTER: Julius Ballanco, P.E., CPD, FASPE
JB Engineering and Code Consulting, P.C.

RECOMMENDATION:
Revise text as follows:

APPENDIX A
RECOMMENDED RULES FOR SIzING THE WATER SUPPLy SySTEM

Because of the variable conditions encountered, it is impractical to lay down definite detailed rules of procedure for determin-
ing the sizes of water supply pipes in an appendix, which shall necessarily be limited in length. For a more adequate under-
standing of the problems involved, refer to Water-Distributing Systems for Buildings, Report BMS 79 of the National Bureau
of Standards; and Plumbing Manual, Report BMS 66, also published by the National Bureau of Standards.

The following is a suggested order of procedure for sizing the water supply system.

A 1.0 Preliminary Information.
A 1.1 Daily Service Pressure. Obtain the necessary information regarding the minimum daily static service pressure in the
area where the building is to be located.
A 1.2 Water Meter. Where the building supply is to be metered, obtain information regarding friction loss relative to the rate
of flow for meters in the range of sizes likely to be used. Friction-loss data is capable of being obtained from most manufac-
turers of water meters. Friction losses for disk-type meters shall be permitted to be obtained from Chart A 1.2.

A 1.3 Local Information. Obtain available local information regarding the use of different kinds of pipe with respect both to
durability and to decrease in capacity with length of service in the particular water supply.

A 2.0 Demand Load.
A 2.1 Supply Demand. Estimate the supply demand for the building main, the principal branches, and risers of the system
by totaling the fixture units on each, in accordance with Table A 2.1, and then referencing Table A 2.1(1) to determine demand
in gallons per minute (gpm) (L/s) determine by reading the corresponding ordinate from Chart A 2.1 or Chart A 2.1(1), whichever
is applicable.
A 2.2 Continuous Supply Demand. Estimate continuous supply demands in gallons per minute (gpm) (L/s) for lawn sprin-
klers, air conditioners, etc., and add the sum to the total demand for fixtures. The result is the estimated supply demand of the
building supply.
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TABLE A 2.1
LOAD VALUE ASSIGNED TO FIXTURES1,2

For SI units: 1 pound = 0.454 kg
Notes:
1 For fixtures and appliances not referenced in this table, load values shall be permitted to be determined by referencing fixtures or appliances having similar

flow rates and frequency of use.
2 The separate cold and hot water load values are three-fourths of the total load for each fixture or appliance.
3 Where sizing flushometer systems, see Section 610.10.

WATER SUPPLy FIXTURE UNITS (WSFU) AND MINIMUM FIXTURE BRANCH PIPE SIzES3

FIXTURE OCCUPANCy
LOAD VALUES, IN WATER SUPPLy FIXTURE UNITS (WSFU)

COLD HOT TOTAL
Bathtub Private 1.0 1.0 1.4
Bathtub Public 3.0 3.0 4.0
Bidet Private 1.5 1.5 2.0
Clothes Washer (8 pound load capacity) Private 1.0 1.0 1.4
Clothes Washer (8 pound load capacity) Public 2.25 2.25 3.0
Clothes Washer (15 pound load capacity) Public 3.0 3.0 4.0
Combination Bathtub/Shower Private 2.25 2.25 3.0
Dishwasher Private – 1.4 1.4
Drinking Fountain Public 0.25 - 0.25
Lavatory Private 0.5 0.5 0.7
Lavatory Public 1.5 1.5 2.0
Kitchen Sink Private 1.0 1.0 1.4
Kitchen Sink Public 3.0 3.0 4.0
Laundry Tray Private 1.0 1.0 1.4
Service Sink Public 2.25 2.25 3.0
Shower, per head Private 1.0 1.0 1.4
Shower, per head Public 3.0 3.0 4.0
Urinal, flushometer valve Public See Footnote3

Urinal, flush tank Public 3.0 – 3.0
Water Closet, flush tank Private 2.2 – 2.2
Water Closet, flush tank Public 5.0 – 5.0
Water Closet, flushometer tank Private or Public See Footnote3

Water Closet, flushometer valve Private or Public See Footnote3

APPLIANCES, APPURTENANCES, OR FIXTURES2
MINIMUM FIXTURE

BRANCH PIPE SIzE1,4

(inches)
PRIVATE PUBLIC ASSEMBLy6

Bathtub or Combination Bath/Shower (fill) 1⁄2 4.0 4.0 –
3⁄4 inch Bathtub Fill Valve 3⁄4 10.0 10.0 –
Bidet 1⁄2 1.0 – –
Clothes Washer 1⁄2 4.0 4.0 –
Dental Unit, cuspidor 1⁄2 – 1.0 –
Dishwasher, domestic 1⁄2 1.5 1.5 –
Drinking Fountain or Water Cooler 1⁄2 0.5 0.5 0.75
Hose Bibb 1⁄2 2.5 2.5 –
Hose Bibb, each additional7 1⁄2 1.0 1.0 –
Lavatory 1⁄2 1.0 1.0 1.0
Lawn Sprinkler, each head5 – 1.0 1.0 –
Mobile Home, each (minimum) – 12.0 – –
Sinks – – – –

Bar 1⁄2 1.0 2.0 –
Clinic Faucet 1⁄2 – 3.0 –
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For SI units: 1 inch = 25 mm
Notes:
1 Size of the cold branch pipe, or both the hot and cold branch pipes.
2 Appliances, appurtenances, or fixtures not included in this table shall be permitted to be sized by reference to fixtures having a similar flow rate and frequency

of use.
3 The listed fixture unit values represent their total load on the cold water building supply. The separate cold water and hot water fixture unit value for fixtures

having both cold and hot water connections shall be permitted to each be taken as three-quarters of the listed total value of the fixture.
4 The listed minimum supply branch pipe sizes for individual fixtures are the nominal (I.D.) pipe size.
5 For fixtures or supply connections likely to impose continuous flow demands, determine the required flow in gallons per minute (gpm) (L/s) and add it sep-

arately to the demand in gpm (L/s) for the distribution system or portions thereof.
6 Assembly [Public Use (see Table 422.1)].
7 Reduced fixture unit loading for additional hose ibs is to be used where sizing total building demand and for pipe sizing where more than one hose bibb is

supplied by a segment of water distribution pipe. The fixture branch to each hose bibb shall be sized on the basis of 2.5 fixture units.

TABLE A 2.1(1)
ESTIMATING DEMAND

Clinic Flushometer Valve with or without faucet 1 – 8.0 –
Kitchen, domestic 1⁄2 1.5 1.5 –
Laundry 1⁄2 1.5 1.5 –
Service or Mop Basin 1⁄2 1.5 3.0 –
Washup, each set of faucets 1⁄2 – 2.0 –

Shower per head 1⁄2 2.0 2.0 –
Urinal, 1.0 GPF Flushometer Valve 3⁄4 3.0 4.0 5.0
Urinal, greater than 1.0 GPF Flushometer Valve 3⁄4 4.0 5.0 6.0
Urinal, flush tank 1⁄2 2.0 2.0 3.0
Wash Fountain, circular spray 3⁄4 – 4.0 –
Water Closet, 1.6 GPF Gravity Tank 1⁄2 2.5 2.5 3.5
Water Closet, 1.6 GPF Flushometer Tank 1⁄2 2.5 2.5 3.5
Water Closet, 1.6 GPF Flushometer Valve 1 5.0 5.0 8.0
Water Closet, greater than 1.6 GPF Gravity Tank 1⁄2 3.0 5.5 7.0
Water Closet, greater than 1.6 GPF Flushometer Valve 1 7.0 8.0 10.0

SUPPLy SySTEMS FOR FLUSH TANKS SUPPLy SySTEMS FOR FLUSHOMETER VALVES
LOAD VALUES, WATER SUPPLy

FIXTURE UNITS (WSFU)
DEMAND (gpm)

LOAD VALUES, WATER SUPPLy
FIXTURE UNITS (WSFU)

DEMAND (gpm)

1 3.0 - -
2 5.0 - -
3 6.5 - -
4 8.0 - -
5 9.4 5 15.0
6 10.7 6 17.4
7 11.8 7 19.8
8 12.8 8 22.2
9 13.7 9 24.6
10 14.6 10 27.0
11 15.4 11 27.8
12 16.0 12 28.6
13 16.5 13 29.4
14 17.0 14 30.2
15 17.5 15 31.0
16 18.0 16 31.8
17 18.4 17 32.6
18 18.8 18 33.4
19 19.2 19 34.2
20 19.6 20 35.0
25 21.5 25 38.0
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TABLE A 2.1(1)
ESTIMATING DEMAND (continued)

For SI units: 1 gallon per minute = 0.06 L/s

A 3.0 Permissible Friction Loss.
A 3.1 Residual Pressure. Decide what is the desirable minimum residual pressure that shall be maintained at the highest fix-
ture in the supply system. Where the highest group of fixtures contains flushometer valves, the residual pressure for the group
shall be not less than 15 25 pounds-force per square inch (psi) (103 172 kPa). For compensating valves, the available residual
pressure shall be not less than 20 psi (138 kPa). For flush tank supplies, the available residual pressure shall be not less than 8
psi (55 kPa).
A 3.2 Elevation. Determine the elevation of the highest fixture or group of fixtures above the water (street) main. Multiply
this difference in elevation by 0.43. The result is the loss in static pressure in psi (kPa).
A 3.3 Available Pressure. Subtract the sum of loss in static pressure and the residual pressure to be maintained at the high-
est fixture from the average minimum daily service pressure. The result will be the pressure available for friction loss in the sup-
ply pipes, where no water meter is used. Where a meter is to be installed, the friction loss in the meter for the estimated maximum
demand should also be subtracted from the service pressure to determine the pressure loss available for friction loss in the sup-
ply pipes.
A 3.4 Developed Length. Determine the developed length of pipe from the water (street) main to the highest fixture. Where
close estimates are desired, compute with the aid of Table A 3.4, the equivalent length of pipe for fittings in the line from the
water (street) main to the highest fixture and add the sum to the developed length. The pressure available for friction loss in psi

SUPPLy SySTEMS FOR FLUSH TANKS SUPPLy SySTEMS FOR FLUSHOMETER VALVES

LOAD VALUES, WATER SUPPLy
FIXTURE UNITS (WSFU)

DEMAND (gpm)
LOAD VALUES, WATER SUPPLy

FIXTURE UNITS (WSFU)
DEMAND (gpm)

30 23.3 30 42.0
35 24.9 35 44.0
40 26.3 40 46.0
45 27.7 45 48.0
50 29.1 50 50.0
60 32.0 60 54.0
70 35.0 70 58.0
80 38.0 80 61.2
90 41.0 90 64.3
100 43.5 100 67.5
120 48.0 120 73.0
140 52.5 140 77.0
160 57.0 160 81.0
180 61.0 180 85.5
200 65.0 200 90.0
225 70.0 225 95.5
250 75.0 250 101.0
275 80.0 275 104.5
300 85.0 300 108.0
400 105.0 400 127.0
500 124.0 500 143.0
750 170.0 750 177.0
1000 208.0 1000 208.0
1250 239.0 1250 239.0
1500 269.0 1500 269.0
1750 297.0 1750 297.0
2000 325.0 2000 325.0
2500 380.0 2500 380.0
3000 433.0 3000 433.0
4000 525.0 4000 525.0
5000 593.0 5000 593.0
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(kPa), divided by the developed lengths of pipe from the water (street) main to the highest fixture, times 100, will be the aver-
age permissible friction loss per 100 feet (30 480 mm) length of pipe.

A 4.0 Size of Building Supply.
A 4.1 Diameter. Knowing the permissible friction loss per 100 feet (30 480 mm) of pipe and the total demand, the diameter
of the building supply pipe shall be permitted to be obtained from Chart A 4.1, Chart A 4.1(1), Chart A 4.1(2), or Chart A 4.1(3),
whichever is applicable. The diameter of pipe on or next above the coordinate point corresponding to the estimated total demand
and the permissible friction loss will be the size needed up to the first branch from the building supply pipe.
A 4.2 Copper Tubing and Brass Piping. Where copper tubing or brass pipe is to be used for the supply piping and where
the character of the water is such that slight changes in the hydraulic characteristics are expected, Chart A 4.1 or Table A 4.2(1)
through Table A 4.2(3) shall be permitted to be used.
A 4.3 Hard Water. Chart A 4.1(1) shall be used for ferrous pipe with the most favorable water supply in regards to corrosion
and caking. Where the water is hard or corrosive, Chart A 4.1(2) or Chart A 4.1(3) will be applicable. For extremely hard water,
it will be advisable to make additional allowances for the reduction of capacity of hot-water lines in service. Galvanized Steel
Pipe. Where galvanized steel pipe is to be used for the supply piping, Table A 4.2(4) shall be used.
A 4.4 CPVC Plastic Pipe. Where CPVC plastic pipe is to be used for supply piping, Table A 4.2(5) shall be used.
A 4.5 PEX, PEX-AL-PEX, and PE-RT Plastic Tube. Where PEX, PEX-AL-PEX, or PE-RT plastic pipe is to be used for
supply piping, Table A 4.2(6) shall be used.

A 5.0 Size of Principal Branches and Risers.
A 5.1 Size. The required size of branches and risers shall be permitted to be obtained in the same manner as the building sup-
ply, by obtaining the demand load on each branch or riser and using the permissible friction loss computed in Section A 3.0.
A 5.2 Branches. Fixture branches to the building supply, where they are sized for the same permissible friction loss per 100
feet (30 480 mm) of pipe as the branches and risers to the highest level in the building, are capable of providing inadequate water
supply to the upper floor of a building. This shall be controlled by one or more of the following:
(1) Selecting the sizes of pipe for the different branches so that the total friction loss in each lower branch is approximately equal

to the total loss in the riser, including both friction loss and loss in static pressure.
(2) Throttling each such branch by means of a valve until the preceding balance is obtained.
(3) Increasing the size of the building supply and risers above the minimum required to meet the maximum permissible fric-

tion loss.
A 5.3 Water Closets. The size of branches and mains serving flushometer tanks shall be consistent with sizing procedures
for flush tank water closets.

A 6.0 General.
A 6.1 Velocities. Velocities shall not exceed 10 feet per second (ft/s) (3 m/s) or the maximum values given in the appropriate
Installation Standard, except as otherwise approved by the Authority Having Jurisdiction.
A 6.2 Pressure-Reducing Valves. Where a pressure-reducing valve is used in the building supply, the developed length of
supply piping and the permissible friction loss shall be computed from the building side of the valve.
A 6.3 Fittings. The allowances in Table A 3.4 for fittings are based on non-recessed threaded fittings. For recessed threaded
fittings and streamlined soldered fittings, one-half of the allowances given in the table will be ample.

A 7.0 Sizing.
A 7.1 Example. Assume an office building of four stories and basement; pressure on the building side of the pressure-reduc-
ing valve of 55 psi (379 kPa) (after an allowance for reduced pressure falloff at peak demand); an elevation of highest fixture
above the pressure-reducing valve of 45 feet (13 716 mm); a developed length of pipe from the pressure-reducing valve to the
most distant fixture of 200 feet (60 960 mm); and fixtures to be installed in accordance with Table A 7.1. The size of the build-
ing supply and branch to the hot-water system shall be determined in accordance with the following: with flush valves for water
closets and stall urinals as follows:

Where the pipe material and water supply are such that Chart A 4.1(1) applies, the required diameter of the building sup-
ply is 31⁄2 inches (90 mm) and the required diameter of the branch to the hot-water heater is 11⁄2 inches (40 mm).

The sizes of the various branches and risers shall be permitted to be determined in the same manner as the size of the build-
ing supply or the branch to the hot-water system, by estimating the demand for the riser or branch from Chart A 2.1 or Chart A
2.1(1) and applying the total demand estimate from the branch, riser, or section thereof to the appropriate flowchart.

Step 1: Determine the total number of fixture units and supply demand based on Table A 2.1 and Table A 2.1(1) as follows:
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TABLE A 7.1 Example
EXAMPLE

For SI units: 1 gallon per minute = 0.06 L/s, 1 pound-force per square foot = 6.8947 kPa
Notes:
1 Refer to Table A 2.1 for water supply fixture units (wsfu).
2 Refer to Table A 2.1(1) to determine supply demand based on total number of water supply fixture units (wsfu). 
Allowing for 15 psi (103 kPa) at the highest fixture under the maximum demand of 252 gallons per minute (15.88 L/s), the pressure available for friction loss
is found by the following:
55 – [15 + (45 x 0.43)] = 20.65 psi (142.38 kPa)
The allowable friction loss per 100 feet (30 480 mm) of pipe is therefore:
100 x 20.65 ÷ 200 = 10.32 psi (71.15 kPa)

Step 2: Determine pressure available for friction loss as follows:

Allowing for 15 psi (103 kPa) at the highest fixture under the maximum demand of 239 gallons per minute (15.08 L/s) (in
accordance with Table A 7.1), the pressure available for friction loss is found by the following:

55 – [15 + (45 x 0.43)] = 20.65 psi (142.38 kPa)

Step 3: Determine the allowable friction loss per 100 feet (30 480 mm) of pipe as follows:

100 x 20.65 ÷ 200 = 10.32 psi (71.15 kPa)

Step 4: Determine the required diameter of pipe as follows:
(1) Using Chart A 4.1(1) (Fairly Smooth).
(2) Not exceeding a velocity of 10 ft/s (3 m/s) in accordance with Section A 6.1.
(3) Using a building supply demand of 239 gpm (15.08 L/s) and a supply demand to the hot water system of 75 gpm (4.73 L/s)

as determined in Table A 7.1. 
(4) Factoring an allowable friction loss per 100 feet (30 480 mm) of pipe of 10.32 psi (71.15 kPa) as indicated above.

The required diameter of the building supply is 31⁄2 inches (90 mm) and the required diameter of the branch to the hot-
water system is 2 inches (50 mm).

The sizes of the various branches and risers shall be permitted to be determined in the same manner as the size of the build-
ing supply or the branch to the hot-water system, by estimating the demand for the riser or branch from Table A 2.1(1) and
applying the total demand estimate from the branch, riser, or section thereof to the appropriate flowchart.

KIND OF 
FIXTURES

BUILDING SUPPLy DEMAND BRANCH TO THE HOT WATER-SySTEM

NUMBER
OF 

FIXTURES

FIXTURE 
UNIT

DEMAND1
TOTAL
UNITS

BUILDING SUPPLy
DEMAND (gallons

per minute)2
NUMBER OF
FIXTURES

FIXTURE UNIT
DEMAND1 

CALCULATION
TOTAL
UNITS

DEMAND
(gallons per

minute)2

Water Closets
(with flush
tanks)

130 8.0 5.0 1040 650 – – – - –

Urinals (with
flush tanks)

30 4.0 3.0 120 90 – – – - –

Shower heads 12 2.0 4.0 24 48 – 12 12 x 3.0 2 x 3⁄4 = 18 36 –
Lavatories 100 1.0 2.0 100 200 – 100 100 x 1.5 1 x 3⁄4 = 75 150 –
Service Sinks 27 3.0 81 – 27 27 x 2.25 3 x 3⁄4 = 61 60.75 –
Total – – 1365 1069 252 239 – 246.75 55 75
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TABLE A 3.4
ALLOWANCE IN EQUIVALENT LENGTH OF PIPE FOR FRICTION LOSS IN VALVES AND THREADED FITTINGS*

EQUIVALENT LENGTH OF PIPE FOR VARIOUS FITTINGS

(portions of table not shown remain unchanged)

CHART A 4.1

(remaining text unchanged)
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CHART A 4.1(1)

(remaining text unchanged)
CHART A 4.1(2)

(remaining text unchanged)
CHART A 4.1(3)

(remaining text unchanged)

TABLE A 4.2(1)
TyPE M COPPER TUBE

FLOW RATE, VELOCITy, AND FRICTION LOSS1, 2

FLOW
RATE
(gpm)

3⁄8 inch 1⁄2 inch 3⁄4 inch 1 inch 11⁄4 inch 11⁄2 inch 2 inch 21⁄2 inch 3 inch

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

VELOC
ITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

(ft/s) (psi/
100 ft) (ft/s) (psi/

100 ft) (ft/s) (psi/10
0 feet) (ft/s) (psi/

100 ft) (ft/s) (psi/
100 ft) (ft/s) (psi/

100 ft) (ft/s) (psi/
100 ft) (ft/s) (psi/

100 ft) (ft/s) (psi/
100 ft)

1 2.02 1.61 1.26 0.50 0.62 0.08 – – – – – – – – – – – –
2 4.03 6.43 2.52 1.99 1.24 0.34 – – – – – – – – – – – –
3 6.05 14.46 3.79 4.47 1.86 0.76 – – – – – – – – – – – –
4 8.07 25.70 5.05 7.95 2.48 1.35 – – – – – – – – – – – –
5 10.09 40.16 6.31 12.43 3.11 2.11 1.81 0.55 – – – – – – – – – –
6 – – 7.57 17.89 3.73 3.04 2.17 0.79 – – – – – – – – – –
7 – – 8.83 24.35 4.35 4.14 2.54 1.08 1.72 0.41 – – – – – – – –
8 – – 10.09 31.81 4.97 5.41 2.90 1.40 1.96 0.53 – – – – – – – –
9 – – – – 5.59 6.84 3.26 1.78 2.21 0.67 1.58 0.29 – – – – – –
10 – – – – 6.21 8.45 3.62 2.19 2.45 0.83 1.75 0.36 – – – – – –
11 – – – – 6.83 10.22 3.98 2.66 2.70 1.00 1.93 0.43 – – – – – –
12 – – – – 7.45 12.17 4.35 3.16 2.94 1.19 2.10 0.51 – – – – – –
13 – – – – 8.07 14.28 4.71 3.71 3.19 1.40 2.28 0.60 – – – – – –
14 – – – – 8.70 16.56 5.07 4.30 3.43 1.62 2.45 0.70 – – – – – –
15 – – – – 9.32 19.01 5.43 4.94 3.68 1.86 2.63 0.80 1.44 0.18 – – – –
16 – – – – – – 5.80 5.62 3.92 2.12 2.80 0.91 1.54 0.20 – – – –
17 – – – – – – 6.16 6.34 4.17 2.39 2.98 1.03 1.63 0.23 – – – –
18 – – – – – – 6.52 7.11 4.41 2.68 3.15 1.16 1.73 0.26 – – – –
19 – – – – – – 6.88 7.92 4.66 2.98 3.33 1.29 1.83 0.29 – – – –
20 – – – – – – 7.24 8.78 4.90 3.31 3.50 1.43 1.92 0.32 – – – –
22 – – – – – – 7.97 10.62 5.39 4.00 3.85 1.73 2.11 0.38 1.44 0.15 – –
24 – – – – – – 8.69 12.64 5.88 4.76 4.20 2.06 2.31 0.46 1.57 0.18 – –
26 – – – – – – 9.42 14.83 6.37 5.59 4.55 2.41 2.50 0.54 1.71 0.21 – –
28 – – – – – – 10.14 17.20 6.86 6.48 4.91 2.80 2.69 0.62 1.84 0.24 – –
30 – – – – – – – – 7.35 7.44 5.26 3.21 2.88 0.72 1.97 0.28 – –
32 – – – – – – – – 7.84 8.46 5.61 3.66 3.07 0.81 2.10 0.31 – –
34 – – – – – – – – 8.33 9.56 5.96 4.13 3.27 0.92 2.23 0.35 – –
36 – – – – – – – – 8.82 10.71 6.31 4.63 3.46 1.03 2.36 0.40 – –
38 – – – – – – – – 9.31 11.94 6.66 5.16 3.65 1.15 2.49 0.44 – –
40 – – – – – – – – 9.80 13.23 7.01 5.71 3.84 1.27 2.62 0.49 – –
42 – – – – – – – – 10.29 14.58 7.36 6.30 4.04 1.40 2.76 0.54 – –
44 – – – – – – – – – – 7.71 6.91 4.23 1.54 2.89 0.59 – –
46 – – – – – – – – – – 8.06 7.56 4.42 1.68 3.02 0.65 – –
48 – – – – – – – – – – 8.41 8.23 4.61 1.83 3.15 0.71 – –
50 – – – – – – – – – – 8.76 8.93 4.80 1.99 3.28 0.77 – –
55 – – – – – – – – – – 9.64 10.80 5.28 2.41 3.61 0.93 – –
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TABLE A 4.2(1)
TyPE M COPPER TUBE

FLOW RATE, VELOCITy, AND FRICTION LOSS1, 2 (continued)

For SI units: 1 gallon per minute = 0.06 L/s, 1 inch = 25 mm, 1 foot per second = 0.3048 m/s, 1 pound-force per second = 6.8947 kPa, 1 foot = 304.8 mm
Notes:
1 Pipe or tube size is based on the inside diameter.
2 Coefficient of Friction = 0.022 Using Darcy Weisbach Equation.

FLOW
RATE
(gpm)

3⁄8 inch 1⁄2 inch 3⁄4 inch 1 inch 11⁄4 inch 11⁄2 inch 2 inch 21⁄2 inch 3 inch

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

(ft/s) (psi/
100 ft) (ft/s) (psi/

100 ft) (ft/s) (psi/
100 ft) (ft/s) (psi/

100 ft) (ft/s) (psi/
100 ft) (ft/s) (psi/

100 ft) (ft/s) (psi/
100 ft) (ft/s) (psi/

100 ft) (ft/s) (psi/
100 ft)

60 – – – – – – – – – – 10.51 12.85 5.76 2.86 3.94 1.10 – –
65 – – – – – – – – – – – – 6.24 3.36 4.27 1.30 2.99 0.53
70 – – – – – – – – – – – – 6.73 3.90 4.59 1.50 3.22 0.62
75 – – – – – – – – – – – – 7.21 4.47 4.92 1.72 3.45 0.71
80 – – – – – – – – – – – – 7.69 5.09 5.25 1.96 3.68 0.81
85 – – – – – – – – – – – – 8.17 5.75 5.58 2.22 3.91 0.91
90 – – – – – – – – – – – – 8.65 6.44 5.91 2.48 4.14 1.02
95 – – – – – – – – – – – – 9.13 7.18 6.23 2.77 4.37 1.14
100 – – – – – – – – – – – – 9.61 7.95 6.56 3.07 4.60 1.26
110 – – – – – – – – – – – – 10.57 9.62 7.22 3.71 5.06 1.52
120 – – – – – – – – – – – – – – 7.87 4.41 5.52 1.81
130 – – – – – – – – – – – – – – 8.53 5.18 5.98 2.13
140 – – – – – – – – – – – – – – 9.19 6.01 6.44 2.47
150 – – – – – – – – – – – – – – 9.84 6.90 6.90 2.83
160 – – – – – – – – – – – – – – 10.50 7.85 7.36 3.22
170 – – – – – – – – – – – – – – – – 7.81 3.64
180 – – – – – – – – – – – – – – – – 8.27 4.08
190 – – – – – – – – – – – – – – – – 8.73 4.55
200 – – – – – – – – – – – – – – – – 9.19 5.04
210 – – – – – – – – – – – – – – – – 9.65 5.55
220 – – – – – – – – – – – – – – – – 10.11 6.09
230 – – – – – – – – – – – – – – – – 10.57 6.66
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TABLE A 4.2(2)
TyPE L COPPER TUBE

FLOW RATE, VELOCITy, AND FRICTION LOSS1, 2

FLOW
RATE
(gpm)

3⁄8 inch 1⁄2 inch 3⁄4 inch 1 inch 11⁄4 inch 11⁄2 inch 2 inch 21⁄2 inch 3 inch

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

(ft/s) (psi/
100 ft) (ft/s) (psi/

100 ft) (ft/s) (psi/
100 ft) (ft/s) (psi/

100 ft) (ft/s) (psi/
100 ft) (ft/s) (psi/

100 ft) (ft/s) (psi/
100 ft) (ft/s) (psi/

100 ft) (ft/s) (psi/
100 ft)

1 2.11 1.80 1.38 0.62 0.66 0.10 – – – – – – – – – – – –
2 4.22 7.19 2.75 2.47 1.33 0.40 – – – – – – – – – – – –
3 6.33 16.18 4.13 5.55 1.99 0.89 – – – – – – – – – – – –
4 8.44 28.76 5.50 9.86 2.65 1.59 – – – – – – – – – – – –
5 10.55 44.94 6.88 15.41 3.31 2.49 1.94 0.65 – – – – – – – – – –
6 – – 8.25 22.19 3.98 3.58 2.33 0.94 – – – – – – – – – –
7 – – 9.63 30.21 4.64 4.87 2.72 1.28 1.79 0.45 – – – – – – – –
8 – – 11.00 39.46 5.30 6.36 3.11 1.68 2.04 0.59 – – – – – – – –
9 – – – – 5.97 8.05 3.50 2.12 2.30 0.74 1.62 0.31 – – – – – –
10 – – – – 6.63 9.94 3.89 2.62 2.55 0.92 1.80 0.38 – – – – – –
11 – – – – 7.29 12.03 4.28 3.17 2.81 1.11 1.98 0.46 – – – – – –
12 – – – – 7.95 14.32 4.67 3.77 3.06 1.32 2.16 0.55 – – – – – –
13 – – – – 8.62 16.81 5.05 4.43 3.32 1.55 2.34 0.65 – – – – – –
14 – – – – 9.28 19.49 5.44 5.14 3.57 1.79 2.52 0.75 – – – – – –
15 – – – – 9.94 22.37 5.83 5.89 3.83 2.06 2.71 0.86 1.56 0.22 – – – –
16 – – – – – – 6.22 6.71 4.08 2.34 2.89 0.98 1.66 0.25 – – – –
17 – – – – – – 6.61 7.57 4.34 2.64 3.07 1.11 1.76 0.28 – – – –
18 – – – – – – 7.00 8.49 4.59 2.96 3.25 1.24 1.87 0.31 – – – –
19 – – – – – – 7.39 9.46 4.85 3.30 3.43 1.39 1.97 0.35 – – – –
20 – – – – – – 7.78 10.48 5.11 3.66 3.61 1.54 2.07 0.38 – – – –
22 – – – – – – 8.55 12.68 5.62 4.43 3.97 1.86 2.28 0.47 1.48 0.16 – –
24 – – – – – – 9.33 15.09 6.13 5.27 4.33 2.21 2.49 0.55 1.61 0.19 – –
26 – – – – – – 10.11 17.71 6.64 6.19 4.69 2.60 2.70 0.65 1.75 0.22 – –
28 – – – – – – 10.89 20.54 7.15 7.17 5.05 3.01 2.90 0.75 1.88 0.26 – –
30 – – – – – – – – 7.66 8.24 5.41 3.46 3.11 0.87 2.02 0.29 – –
32 – – – – – – – – 8.17 9.37 5.77 3.93 3.32 0.98 2.15 0.33 – –
34 – – – – – – – – 8.68 10.58 6.13 4.44 3.52 1.11 2.29 0.38 – –
36 – – – – – – – – 9.19 11.86 6.49 4.98 3.73 1.25 2.42 0.42 – –
38 – – – – – – – – 9.70 13.21 6.85 5.54 3.94 1.39 2.55 0.47 – –
40 – – – – – – – – 10.21 14.64 7.21 6.14 4.15 1.54 2.69 0.52 – –
42 – – – – – – – – 10.72 16.14 7.57 6.77 4.35 1.70 2.82 0.57 – –
44 – – – – – – – – – – 7.94 7.43 4.56 1.86 2.96 0.63 – –
46 – – – – – – – – – – 8.30 8.12 4.77 2.04 3.09 0.69 – –
48 – – – – – – – – – – 8.66 8.85 4.98 2.22 3.23 0.75 – –
50 – – – – – – – – – – 9.02 9.60 5.18 2.40 3.36 0.81 – –
55 – – – – – – – – – – 9.92 11.61 5.70 2.91 3.70 0.99 – –
60 – – – – – – – – – – 10.82 13.82 6.22 3.46 4.03 1.17 – –
65 – – – – – – – – – – – – 6.74 4.06 4.37 1.38 3.06 0.57
70 – – – – – – – – – – – – 7.26 4.71 4.71 1.60 3.30 0.66
75 – – – – – – – – – – – – 7.78 5.41 5.04 1.83 3.53 0.75
80 – – – – – – – – – – – – 8.29 6.16 5.38 2.08 3.77 0.86
85 – – – – – – – – – – – – 8.81 6.95 5.71 2.35 4.00 0.97
90 – – – – – – – – – – – – 9.33 7.79 6.05 2.64 4.24 1.08
95 – – – – – – – – – – – – 9.85 8.68 6.39 2.94 4.47 1.21
100 – – – – – – – – – – – – 10.37 9.62 6.72 3.26 4.71 1.34
110 – – – – – – – – – – – – 11.40 11.64 7.40 3.94 5.18 1.62
120 – – – – – – – – – – – – – – 8.07 4.69 5.65 1.93
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TABLE A 4.2(2)
TyPE L COPPER TUBE

FLOW RATE, VELOCITy, AND FRICTION LOSS1, 2 (continued)

For SI units: 1 gallon per minute = 0.06 L/s, 1 inch = 25 mm, 1 foot per second = 0.3048 m/s, 1 pound-force per second = 6.8947 kPa, 1 foot = 304.8 mm
Notes:
1 Pipe or tube size is based on the inside diameter.
2 Coefficient of Friction = 0.022 Using Darcy Weisbach Equation.

FLOW
RATE
(gpm)

3⁄8 inch 1⁄2 inch 3⁄4 inch 1 inch 11⁄4 inch 11⁄2 inch 2 inch 21⁄2 inch 3 inch

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

(ft/s) (psi/
100 ft) (ft/s) (psi/

100 ft) (ft/s) (psi/
100 ft) (ft/s) (psi/

100 ft) (ft/s) (psi/
100 ft) (ft/s) (psi/

100 ft) (ft/s) (psi/
100 ft) (ft/s) (psi/

100 ft) (ft/s) (psi/
100 ft)

130 – – – – – – – – – – – – – – 8.74 5.50 6.12 2.26
140 – – – – – – – – – – – – – – 9.41 6.38 6.59 2.62
150 – – – – – – – – – – – – – – 10.08 7.33 7.06 3.01
160 – – – – – – – – – – – – – – 10.76 8.34 7.54 3.43
170 – – – – – – – – – – – – – – – – 8.01 3.87
180 – – – – – – – – – – – – – – – – 8.48 4.34
190 – – – – – – – – – – – – – – – – 8.95 4.83
200 – – – – – – – – – – – – – – – – 9.42 5.35
210 – – – – – – – – – – – – – – – – 9.89 5.90
220 – – – – – – – – – – – – – – – – 10.36 6.48
230 – – – – – – – – – – – – – – – – 10.83 7.08
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TABLE A 4.2(3)
TyPE K COPPER TUBE

FLOW RATE, VELOCITy, AND FRICTION LOSS1, 2

FLOW
RATE
(gpm)

3⁄8 inch 1⁄2 inch 3⁄4 inch 1 inch 11⁄4 inch 11⁄2 inch 2 inch 21⁄2 inch 3 inch

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

(ft/s) (psi/
100 ft) (ft/s) (psi/

100 ft) (ft/s) (psi/
100 ft) (ft/s) (psi/

100 ft) (ft/s) (psi/
100 ft) (ft/s) (psi/

100 ft) (ft/s) (psi/
100 ft) (ft/s) (psi/

100 ft) (ft/s) (psi/
100 ft)

1 2.53 2.82 1.47 0.73 0.74 0.13 – – – – – – – – – – – –
2 5.06 11.29 2.94 2.92 1.47 0.52 – – – – – – – – – – – –
3 7.58 25.41 4.41 6.56 2.21 1.16 – – – – – – – – – – – –
4 10.11 45.18 5.88 11.67 2.94 2.07 – – – – – – – – – – – –
5 12.64 70.59 7.35 18.23 3.68 3.23 2.06 0.76 – – – – – – – – – –
6 – – 8.83 26.25 4.42 4.65 2.48 1.09 – – – – – – – – – –
7 – – 10.30 35.73 5.15 6.33 2.89 1.49 1.84 0.49 – – – – – – – –
8 – – 11.77 46.67 5.89 8.27 3.30 1.95 2.11 0.63 – – – – – – – –
9 – – – – 6.62 10.46 3.71 2.46 2.37 0.80 1.68 0.34 – – – – – –
10 – – – – 7.36 12.92 4.13 3.04 2.64 0.99 1.86 0.42 – – – – – –
11 – – – – 8.10 15.63 4.54 3.68 2.90 1.20 2.05 0.50 – – – – – –
12 – – – – 8.83 18.60 4.95 4.38 3.16 1.43 2.23 0.60 – – – – – –
13 – – – – 9.57 21.83 5.36 5.14 3.43 1.67 2.42 0.70 – – – – – –
14 – – – – 10.30 25.32 5.78 5.96 3.69 1.94 2.61 0.82 – – – – – –
15 – – – – 11.04 29.06 6.19 6.84 3.95 2.23 2.79 0.94 1.60 0.23 – – – –
16 – – – – – – 6.60 7.78 4.22 2.54 2.98 1.07 1.70 0.26 – – – –
17 – – – – – – 7.01 8.78 4.48 2.86 3.17 1.20 1.81 0.30 – – – –
18 – – – – – – 7.43 9.85 4.74 3.21 3.35 1.35 1.92 0.33 – – – –
19 – – – – – – 7.84 10.97 5.01 3.58 3.54 1.50 2.02 0.37 – – – –
20 – – – – – – 8.25 12.16 5.27 3.96 3.72 1.66 2.13 0.41 – – – –
22 – – – – – – 9.08 14.71 5.80 4.80 4.10 2.01 2.34 0.50 1.52 0.17 – –
24 – – – – – – 9.90 17.51 6.33 5.71 4.47 2.40 2.55 0.59 1.65 0.20 – –
26 – – – – – – 10.73 20.55 6.85 6.70 4.84 2.81 2.77 0.69 1.79 0.23 – –
28 – – – – – – 11.55 23.83 7.38 7.77 5.21 3.26 2.98 0.81 1.93 0.27 – –
30 – – – – – – – – 7.91 8.92 5.59 3.74 3.19 0.92 2.07 0.31 – –
32 – – – – – – – – 8.43 10.15 5.96 4.26 3.41 1.05 2.20 0.35 – –
34 – – – – – – – – 8.96 11.46 6.33 4.81 3.62 1.19 2.34 0.40 – –
36 – – – – – – – – 9.49 12.84 6.70 5.39 3.83 1.33 2.48 0.45 – –
38 – – – – – – – – 10.01 14.31 7.08 6.01 4.04 1.48 2.62 0.50 – –
40 – – – – – – – – 10.54 15.86 7.45 6.66 4.26 1.64 2.76 0.55 – –
42 – – – – – – – – 11.07 17.48 7.82 7.34 4.47 1.81 2.89 0.61 – –
44 – – – – – – – – – – 8.19 8.05 4.68 1.99 3.03 0.67 – –
46 – – – – – – – – – – 8.57 8.80 4.90 2.17 3.17 0.73 – –
48 – – – – – – – – – – 8.94 9.59 5.11 2.37 3.31 0.80 – –
50 – – – – – – – – – – 9.31 10.40 5.32 2.57 3.44 0.87 – –
55 – – – – – – – – – – 10.24 12.59 5.85 3.11 3.79 1.05 – –
60 – – – – – – – – – – 11.17 14.98 6.39 3.70 4.13 1.25 – –
65 – – – – – – – – – – – – 6.92 4.34 4.48 1.46 3.14 0.60
70 – – – – – – – – – – – – 7.45 5.03 4.82 1.70 3.38 0.70
75 – – – – – – – – – – – – 7.98 5.78 5.17 1.95 3.63 0.80
80 – – – – – – – – – – – – 8.52 6.58 5.51 2.22 3.87 0.91
85 – – – – – – – – – – – – 9.05 7.42 5.86 2.50 4.11 1.03
90 – – – – – – – – – – – – 9.58 8.32 6.20 2.80 4.35 1.16
95 – – – – – – – – – – – – 10.11 9.27 6.55 3.13 4.59 1.29
100 – – – – – – – – – – – – 10.64 10.27 6.89 3.46 4.83 1.43
110 – – – – – – – – – – – – 11.71 12.43 7.58 4.19 5.32 1.73
120 – – – – – – – – – – – – – – 8.27 4.99 5.80 2.06
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TABLE A 4.2(3)
TyPE K COPPER TUBE

FLOW RATE, VELOCITy, AND FRICTION LOSS1, 2 (continued)

For SI units: 1 gallon per minute = 0.06 L/s, 1 inch = 25 mm, 1 foot per second = 0.3048 m/s, 1 pound-force per second = 6.8947 kPa, 1 foot = 304.8 mm
Notes:
1 Pipe or tube size is based on the inside diameter.
2 Coefficient of Friction = 0.022 Using Darcy Weisbach Equation.

FLOW
RATE
(gpm)

3⁄8 inch 1⁄2 inch 3⁄4 inch 1 inch 11⁄4 inch 11⁄2 inch 2 inch 21⁄2 inch 3 inch

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

(ft/s) (psi/
100 ft) (ft/s) (psi/

100 ft) (ft/s) (psi/
100 ft) (ft/s) (psi/

100 ft) (ft/s) (psi/
100 ft) (ft/s) (psi/

100 ft) (ft/s) (psi/
100 ft) (ft/s) (psi/

100 ft) (ft/s) (psi/
100 ft)

130 – – – – – – – – – – – – – – 8.96 5.85 6.28 2.41
140 – – – – – – – – – – – – – – 9.65 6.79 6.77 2.80
150 – – – – – – – – – – – – – – 10.33 7.79 7.25 3.21
160 – – – – – – – – – – – – – – 11.02 8.86 7.73 3.66
170 – – – – – – – – – – – – – – – – 8.22 4.13
180 – – – – – – – – – – – – – – – – 8.70 4.63
190 – – – – – – – – – – – – – – – – 9.18 5.15
200 – – – – – – – – – – – – – – – – 9.67 5.71
210 – – – – – – – – – – – – – – – – 10.15 6.30
220 – – – – – – – – – – – – – – – – 10.63 6.91
230 – – – – – – – – – – – – – – – – 11.12 7.55
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TABLE A 4.2(4)
GALVANIzED STEEL PIPE

FLOW RATE, VELOCITy, AND FRICTION LOSS1, 2

FLOW
RATE
(gpm)

1⁄2 inch 3⁄4 inch 1 inch 11⁄4 inch 11⁄2 inch 2 inch 21⁄2 inch 3 inch

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

(ft/s) (psi/
100 ft) (ft/s) (psi/

100 ft) (ft/s) (psi/
100 ft) (ft/s) (psi/

100 ft) (ft/s) (psi/
100 ft) (ft/s) (psi/

100 ft) (ft/s) (psi/
100 ft) (ft/s) (psi/

100 ft)
1 1.06 0.32 0.60 0.08 – – – – – – – – – – – –
2 2.11 1.27 1.20 0.31 – – – – – – – – – – – –
3 3.17 2.87 1.80 0.70 – – – – – – – – – – – –
4 4.22 5.09 2.41 1.25 – – – – – – – – – – – –
5 5.28 7.96 3.01 1.95 1.86 0.58 – – – – – – – – – –
6 6.34 11.46 3.61 2.81 2.23 0.84 – – – – – – – – – –
7 7.39 15.60 4.21 3.82 2.60 1.14 1.50 0.29 – – – – – – – –
8 8.45 20.38 4.81 4.99 2.97 1.49 1.72 0.38 – – – – – – – –
9 9.50 25.79 5.41 6.32 3.34 1.89 1.93 0.48 1.42 0.22 – – – – – –
10 10.56 31.84 6.02 7.80 3.71 2.33 2.15 0.59 1.58 0.27 – – – – – –
11 – – 6.62 9.44 4.08 2.82 2.36 0.72 1.73 0.33 – – – – – –
12 – – 7.22 11.24 4.45 3.36 2.57 0.85 1.89 0.39 – – – – – –
13 – – 7.82 13.19 4.83 3.94 2.79 1.00 2.05 0.46 – – – – – –
14 – – 8.42 15.29 5.20 4.57 3.00 1.16 2.21 0.54 – – – – – –
15 – – 9.02 17.56 5.57 5.25 3.22 1.33 2.36 0.62 1.43 0.18 – – – –
16 – – 9.63 19.98 5.94 5.97 3.43 1.52 2.52 0.70 1.53 0.20 – – – –
17 – – 10.23 22.55 6.31 6.74 3.65 1.71 2.68 0.79 1.63 0.23 – – – –
18 – – – – 6.68 7.56 3.86 1.92 2.84 0.89 1.72 0.25 – – – –
19 – – – – 7.05 8.42 4.08 2.14 2.99 0.99 1.82 0.28 – – – –
20 – – – – 7.42 9.33 4.29 2.37 3.15 1.10 1.91 0.31 – – – –
22 – – – – 8.17 11.29 4.72 2.87 3.47 1.33 2.10 0.38 1.47 0.16 – –
24 – – – – 8.91 13.44 5.15 3.41 3.78 1.58 2.29 0.45 1.61 0.19 – –
26 – – – – 9.65 15.78 5.58 4.00 4.10 1.85 2.49 0.53 1.74 0.22 – –
28 – – – – 10.39 18.30 6.01 4.64 4.41 2.15 2.68 0.62 1.88 0.25 – –
30 – – – – – – 6.44 5.33 4.73 2.47 2.87 0.71 2.01 0.29 – –
32 – – – – – – 6.86 6.06 5.04 2.81 3.06 0.80 2.14 0.33 – –
34 – – – – – – 7.29 6.85 5.36 3.17 3.25 0.91 2.28 0.37 – –
36 – – – – – – 7.72 7.68 5.67 3.55 3.44 1.02 2.41 0.42 – –
38 – – – – – – 8.15 8.55 5.99 3.96 3.63 1.13 2.55 0.47 – –
40 – – – – – – 8.58 9.48 6.30 4.38 3.82 1.26 2.68 0.52 – –
42 – – – – – – 9.01 10.45 6.62 4.83 4.02 1.39 2.81 0.57 – –
44 – – – – – – – – 6.93 5.31 4.21 1.52 2.95 0.63 – –
46 – – – – – – – – 7.25 5.80 4.40 1.66 3.08 0.68 – –
48 – – – – – – – – 7.56 6.31 4.59 1.81 3.22 0.74 – –
50 – – – – – – – – 7.88 6.85 4.78 1.96 3.35 0.81 – –
55 – – – – – – – – 8.67 8.29 5.26 2.38 3.69 0.98 – –
60 – – – – – – – – 9.46 9.86 5.74 2.83 4.02 1.16 – –
65 – – – – – – – – – – 6.21 3.32 4.36 1.37 2.82 0.46
70 – – – – – – – – – – 6.69 3.85 4.69 1.58 3.04 0.53
75 – – – – – – – – – – 7.17 4.42 5.03 1.82 3.25 0.61
80 – – – – – – – – – – 7.65 5.03 5.36 2.07 3.47 0.70
85 – – – – – – – – – – 8.13 5.68 5.70 2.33 3.69 0.79
90 – – – – – – – – – – 8.60 6.36 6.03 2.62 3.91 0.88
95 – – – – – – – – – – 9.08 7.09 6.37 2.92 4.12 0.98
100 – – – – – – – – – – 9.56 7.86 6.70 3.23 4.34 1.09
110 – – – – – – – – – – 10.52 9.51 7.37 3.91 4.77 1.32
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TABLE A 4.2(4)
GALVANIzED STEEL PIPE

FLOW RATE, VELOCITy, AND FRICTION LOSS1, 2 (continued)

For SI units: 1 gallon per minute = 0.06 L/s, 1 inch = 25 mm, 1 foot per second = 0.3048 m/s, 1 pound-force per second = 6.8947 kPa, 1 foot = 304.8 mm
Notes:
1 Pipe or tube size is based on the inside diameter.
2 Coefficient of Friction = 0.022 Using Darcy Weisbach Equation.

FLOW
RATE
(gpm)

1⁄2 inch 3⁄4 inch 1 inch 11⁄4 inch 11⁄2 inch 2 inch 21⁄2 inch 3 inch

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

(ft/s) (psi/
100 ft) (ft/s) (psi/

100 ft) (ft/s) (psi/
100 ft) (ft/s) (psi/

100 ft) (ft/s) (psi/
100 ft) (ft/s) (psi/

100 ft) (ft/s) (psi/
100 ft) (ft/s) (psi/

100 ft)
120 – – – – – – – – – – – – 8.04 4.65 5.21 1.57
130 – – – – – – – – – – – – 8.71 5.46 5.64 1.84
140 – – – – – – – – – – – – 9.38 6.33 6.08 2.14
150 – – – – – – – – – – – – 10.05 7.27 6.51 2.45
160 – – – – – – – – – – – – 10.72 8.27 6.94 2.79
170 – – – – – – – – – – – – – – 7.38 3.15
180 – – – – – – – – – – – – – – 7.81 3.53
190 – – – – – – – – – – – – – – 8.25 3.94
200 – – – – – – – – – – – – – – 8.68 4.36
210 – – – – – – – – – – – – – – 9.11 4.81
220 – – – – – – – – – – – – – – 9.55 5.28
230 – – – – – – – – – – – – – – 9.98 5.77
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TABLE A 4.2(5)
CPVC PLASTIC PIPE

FLOW RATE, VELOCITy, AND FRICTION LOSS1, 2

For SI units: 1 gallon per minute = 0.06 L/s, 1 inch = 25 mm, 1 foot per second = 0.3048 m/s, 1 pound-force per second = 6.8947 kPa, 1 foot = 304.8 mm
Notes:
1 Pipe or tube size is based on the inside diameter.
2 Coefficient of Friction = 0.022 Using Darcy Weisbach Equation.

FLOW
RATE
(gpm)

1⁄2 inch 3⁄4 inch 1 inch 11⁄4 inch 11⁄2 inch 2 inch

VELOCITy
PRES-
SURE
LOSS

VELOCITy
PRES-
SURE
LOSS

VELOCITy
PRES-
SURE
LOSS

VELOCITy
PRES-
SURE
LOSS

VELOCITy
PRES-
SURE
LOSS

VELOCITy
PRES-
SURE
LOSS

(ft/s) (psi/
100 ft) (ft/s) (psi/

100 ft) (ft/s) (psi/
100 ft) (ft/s) (psi/

100 ft) (ft/s) (psi/
100 ft) (ft/s) (psi/

100 ft)
1 1.71 0.96 0.80 0.14 – – – – – – – –
2 3.42 3.86 1.60 0.58 – – – – – – – –
3 5.12 8.67 2.40 1.30 – – – – – – – –
4 6.83 15.42 3.20 2.31 – – – – – – – –
5 8.54 24.09 4.00 3.61 2.41 1.02 – – – – – –
6 10.25 34.70 4.79 5.19 2.89 1.46 – – – – – –
7 11.96 47.23 5.59 7.07 3.37 1.99 2.26 0.73 – – – –
8 – – 6.39 9.23 3.85 2.60 2.58 0.96 – – – –
9 – – 7.19 11.68 4.33 3.29 2.90 1.21 2.08 0.53 – –
10 – – 7.99 14.42 4.82 4.07 3.23 1.50 2.31 0.65 – –
11 – – 8.79 17.45 5.30 4.92 3.55 1.81 2.54 0.79 – –
12 – – 9.59 20.77 5.78 5.86 3.87 2.15 2.78 0.94 – –
13 – – 10.39 24.37 6.26 6.87 4.20 2.53 3.01 1.10 – –
14 – – 11.19 28.27 6.74 7.97 4.52 2.93 3.24 1.27 – –
15 – – – – 7.22 9.15 4.84 3.36 3.47 1.46 2.03 0.38
16 – – – – 7.71 10.41 5.16 3.83 3.70 1.66 2.16 0.43
17 – – – – 8.19 11.75 5.49 4.32 3.93 1.88 2.30 0.49
18 – – – – 8.67 13.18 5.81 4.85 4.16 2.11 2.43 0.55
19 – – – – 9.15 14.68 6.13 5.40 4.39 2.35 2.57 0.61
20 – – – – 9.63 16.27 6.46 5.98 4.63 2.60 2.70 0.68
22 – – – – 10.59 19.68 7.10 7.24 5.09 3.15 2.97 0.82
24 – – – – 11.56 23.42 7.75 8.61 5.55 3.74 3.24 0.98
26 – – – – – – 8.39 10.11 6.01 4.39 3.51 1.15
28 – – – – – – 9.04 11.72 6.48 5.10 3.78 1.33
30 – – – – – – 9.68 13.46 6.94 5.85 4.05 1.53
32 – – – – – – 10.33 15.31 7.40 6.66 4.32 1.74
34 – – – – – – 10.97 17.29 7.86 7.51 4.59 1.96
36 – – – – – – 11.62 19.38 8.33 8.42 4.86 2.20
38 – – – – – – – – 8.79 9.39 5.13 2.45
40 – – – – – – – – 9.25 10.40 5.40 2.71
42 – – – – – – – – 9.71 11.47 5.67 2.99
44 – – – – – – – – 10.18 12.58 5.94 3.28
46 – – – – – – – – 10.64 13.75 6.21 3.59
48 – – – – – – – – 11.10 14.98 6.48 3.90
50 – – – – – – – – – – 6.75 4.24
55 – – – – – – – – – – 7.43 5.13
60 – – – – – – – – – – 8.10 6.10
65 – – – – – – – – – – 8.78 7.16
70 – – – – – – – – – – 9.46 8.30
75 – – – – – – – – – – 10.13 9.53
80 – – – – – – – – – – 10.81 10.84
85 – – – – – – – – – – 11.48 12.24
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TABLE A 4.2(6)
PEX, PEX-AL-PEX, AND PE-RT TUBE

FLOW RATE, VELOCITy, AND FRICTION LOSS1, 2

For SI units: 1 gallon per minute = 0.06 L/s, 1 inch = 25 mm, 1 foot per second = 0.3048 m/s, 1 pound-force per second = 6.8947 kPa, 1 foot = 304.8 mm
Notes:
1 Pipe or tube size is based on the inside diameter.
2 Coefficient of Friction = 0.022 Using Darcy Weisbach Equation.

FLOW
RATE
(gpm)

3⁄8 inch 1⁄2 inch 3⁄4 inch 1 inch 11⁄4 inch 11⁄2 inch 2 inch

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

VELO-
CITy

PRES-
SURE
LOSS

(ft/s) (psi/
100 ft) (ft/s) (psi/

100 ft) (ft/s) (psi/
100 ft) (ft/s) (psi/

100 ft) (ft/s) (psi/
100 ft) (ft/s) (psi/

100 ft) (ft/s) (psi/
100 ft)

1 3.15 4.46 1.74 1.00 0.88 0.18 – – – – – – – –
2 6.30 17.83 3.47 4.02 1.76 0.74 – – – – – – – –
3 9.46 40.11 5.21 9.04 2.64 1.66 – – – – – – – –
4 12.61 71.31 6.95 16.07 3.52 2.94 – – – – – – – –
5 – – 8.68 25.10 4.40 4.60 2.67 1.31 – – – – – –
6 – – 10.42 36.15 5.29 6.62 3.20 1.89 – – – – – –
7 – – 12.16 49.21 6.17 9.02 3.73 2.57 2.50 0.95 – – – –
8 – – – – 7.05 11.78 4.27 3.36 2.86 1.24 – – – –
9 – – – – 7.93 14.90 4.80 4.26 3.22 1.56 2.30 0.68 – –
10 – – – – 8.81 18.40 5.34 5.25 3.57 1.93 2.56 0.84 – –
11 – – – – 9.69 22.26 5.87 6.36 3.93 2.34 2.82 1.01 – –
12 – – – – 10.57 26.49 6.40 7.57 4.29 2.78 3.07 1.21 – –
13 – – – – 11.45 31.09 6.94 8.88 4.65 3.26 3.33 1.42 – –
14 – – – – 12.33 36.06 7.47 10.30 5.00 3.78 3.59 1.64 – –
15 – – – – – – 8.00 11.82 5.36 4.34 3.84 1.89 2.24 0.49
16 – – – – – – 8.54 13.45 5.72 4.94 4.10 2.15 2.39 0.56
17 – – – – – – 9.07 15.18 6.08 5.58 4.35 2.42 2.54 0.63
18 – – – – – – 9.60 17.02 6.43 6.25 4.61 2.72 2.69 0.71
19 – – – – – – 10.14 18.97 6.79 6.97 4.87 3.03 2.84 0.79
20 – – – – – – 10.67 21.02 7.15 7.72 5.12 3.35 2.99 0.87
22 – – – – – – 11.74 25.43 7.86 9.34 5.63 4.06 3.29 1.06
24 – – – – – – 12.81 30.26 8.58 11.12 6.15 4.83 3.59 1.26
26 – – – – – – – – 9.29 13.05 6.66 5.67 3.89 1.48
28 – – – – – – – – 10.01 15.13 7.17 6.57 4.19 1.71
30 – – – – – – – – 10.72 17.37 7.68 7.55 4.49 1.97
32 – – – – – – – – 11.44 19.77 8.19 8.59 4.78 2.24
34 – – – – – – – – 12.15 22.31 8.71 9.69 5.08 2.52
36 – – – – – – – – 12.87 25.02 9.22 10.87 5.38 2.83
38 – – – – – – – – – – 9.73 12.11 5.68 3.15
40 – – – – – – – – – – 10.24 13.42 5.98 3.49
42 – – – – – – – – – – 10.76 14.79 6.28 3.85
44 – – – – – – – – – – 11.27 16.23 6.58 4.23
46 – – – – – – – – – – 11.78 17.74 6.88 4.62
48 – – – – – – – – – – 12.29 19.32 7.18 5.03
50 – – – – – – – – – – 12.80 20.96 7.48 5.46
55 – – – – – – – – – – – – 8.22 6.61
60 – – – – – – – – – – – – 8.97 7.86
65 – – – – – – – – – – – – 9.72 9.23
70 – – – – – – – – – – – – 10.47 10.70
75 – – – – – – – – – – – – 11.21 12.28
80 – – – – – – – – – – – – 11.96 13.97
85 – – – – – – – – – – – – 12.71 15.78
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SUBSTANTIATION:
1. The revisions being proposed for Appendix A are being done to improve accuracy of results by factoring in both

cold and hot water fixture units and replacing Charts A 2.1 and A 2.1(1) with Table A 2.1(1) for estimating demand
loads.

2. The text “static” is being added to Section A 1.1 to clarify to the end-user that the minimum daily service pres-
sure should be based on the static pressure and not residual pressure.

3. Minimum pressure requirements have been updated to reflect the requirements for the types of fixtures.
Flushometer valves require a minimum of 25 psi, while compensating valves (balanced pressure and thermo-
static mixing) require a minimum of 20 psi to operate correctly.

4. New tables were added for sizing to assist in the use of Charts A 4.1 – A 4.1(3). The sizing tables are for cop-
per tube, galvanized steel pipe, CPVC plastic pipe, PEX tube, PEX-AL-PEX tube, and PE-RT tube. These tables
are based on the inside diameter of the pipe or tube using the flow rate equation to establish the velocity and
the Darcy-Weisbach equation for determining the pressure loss. The friction coefficient is listed for each mate-
rial.

5. Example 7.0 is being revised to comply with new Tables A 2.1 and A 2.1(1), and to make it more user-friendly. 

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
More research needs to be completed to support the calculations used within this proposed change. No technical
data was provided to show that the existing code provisions were not sufficient for safeguarding public health and
safety.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Julius Ballanco, P.E., CPD, FASPE, JB Engineering and Code Consulting, P.C.

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

APPENDIX A
RECOMMENDED RULES FOR SIzING THE WATER SUPPLy SySTEM

TABLE A 2.1
LOAD VALUE ASSIGNED TO FIXTURES1,2

FIXTURE OCCUPANCy
LOAD VALUES, IN WATER SUPPLy FIXTURE UNITS (WSFU)

COLD HOT TOTAL
Bar Sink Private 0.75 0.75 1.0
Bar Sink Public 1.5 1.5 2.0
Bathtub (1/2 inch fill valve) Private or Public 1.0 3.0 1.0 3.0 1.4 4.0
Bathtub (3⁄4 inch fill valve) Private or Public 3.0 7.5 3.0 7.5 4.0 10.0
Bidet Private 1.5 0.75 1.5 0.75 2.0 1.0
Clinical Faucet Public 2.25 2.25 3.0
Clinical Flushometer Valve with
or without faucet

Public 6.0 6.0 8.0

Clothes Washer (8 pound load
capacity)

Private or Public 1.0 3.0 1.0 3.0 1.4 4.0

Clothes Washer (8 pound load
capacity

Public 2.25 2.25 3.0

Clothes Washer (15 pound load
capacity)

Public 3.0 3.0 4.0

Combination Bathtub/Shower Private or Public 2.25 3.0 2.25 3.0 3.0 4.0
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For SI units: 1 pound = 0.454 kg 1 inch = 25 mm

Notes:
1 For fixtures and appliances not referenced in this table, load values shall be permitted to be determined by referencing fixtures or appliances having similar

flow rates and frequency of use.
2 The separate cold and hot water load values are three-fourths of the total load for each fixture or appliance.
3 Where sizing flushometer systems, see Section 610.10 For fixtures or supply connections likely to impose continuous flow demands, determine the required

flow in gallons per minute (gpm) (L/s), and add it separately to the demand in gpm (L/s) for the distribution system or portions thereof.
4 Reduced fixture unit loading for additional hose bibbs is to be used where sizing total building demand and for pipe sizing where more than one hose bibb

is supplied by a segment of water distribution pipe. The fixture branch to each hose bibb shall be sized on the basis of 2.5 fixture units.

A 4.0 Size of Building Supply.
A 4.1 Diameter. Knowing the permissible friction loss per 100 feet (30 480 mm) of pipe and the total demand, the diameter
of the building supply pipe shall be permitted to be obtained from Chart A 4.1, Chart A 4.1(1), Chart A 4.1(2), or Chart A 4.1(3),
whichever is applicable. The diameter of pipe on or next above the coordinate point corresponding to the estimated total demand
and the permissible friction loss will be the size needed up to the first branch from the building supply pipe.  In accordance with
Section A 4.2 through Section A 4.5, Table A 4.2(1) through Table A 4.2(6) shall be permitted to be used in place of Chart A 4.1
through Chart A 4.1(3).
A 4.2 Copper or Copper Alloy Pipe and Tubing. Where copper or copper alloy pipe or tubing is to be used for the sup-
ply piping, Chart A 4.1 or Table A 4.2(1) through Table A 4.2(3) shall be used.
A 4.3 Galvanized Steel Pipe. Where galvanized steel pipe is to be used for the supply piping, Table A 4.2(4) shall be used.
A 4.4 CPVC Plastic Pipe. Where CPVC plastic pipe is to be used for supply piping, Table A 4.2(5) shall be used.
A 4.5 PEX, PEX-AL-PEX, and PE-RT Plastic Tube. Where PEX, PEX-AL-PEX, or PE-RT plastic pipe is to be used for
supply piping, Table A 4.2(6) shall be used.

FIXTURE OCCUPANCy
LOAD VALUES, IN WATER SUPPLy FIXTURE UNITS (WSFU)

COLD HOT TOTAL

Dental Unit, cuspidor Public 1.0 – 1.0
Dishwasher, domestic Private or Public – 1.4 1.5 1.4 1.5
Drinking Fountain or Water
Cooler Private or Public 0.25 0.5 – 0.25 0.5

Hose Bibb Private or Public 2.5 – 2.5
Hose Bibb, each additional4 Private or Public 1.0 – 1.0
Lavatory Private 0.5 0.5 0.7
Lavatory Public 1.5 1.5 2.0
Kitchen Sink, domestic with or
without dishwasher Private or Public 1.0 1.0 1.4 1.5 

Kitchen Sink Public 3.0 3.0 4.0
Laundry Tray Sink Private or Public 1.0 1.0 1.4 1.5
Lavatory Private or Public 0.75 0.75 1.0 
Lawn Sprinkler, each head3 Private or Public 1.0 – 1.0
Service Sink or Mop Basin Private 1.0 1.0 1.5
Service Sink or Mop Basin Public 2.25 2.25 3.0
Shower, per head Private or Public 1.0 1.5 1.0 1.5 1.4 2.0
Shower, per head Public 3.0 3.0 4.0
Urinal, flushometer valve Private 3.0 – 3.0
Urinal, flushometer valve Public 4.0 See Footnote3 4.0
Urinal, flush tank Private or Public 3.0 2.0 – 3.0 2.0
Wash Fountain, circular spray Public 4.0 – 4.0
Wash-up Sink, each set of
faucets Public 1.5 1.5 2.0

Water Closet, flush tank Private or Public 2.2 2.5 – 2.2 2.5
Water Closet, flush tank Public 5.0 – 5.0
Water Closet, flushometer tank Private or Public 2.5 See Footnote3 2.5
Water Closet, flushometer valve Private or Public 5.0 See Footnote3 5.0
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A 7.0 Sizing.
A 7.1 Example. Assume an office building of four stories and basement; pressure on the building side of the pressure-reduc-
ing valve of 55 psi (379 kPa) (after an allowance for reduced pressure falloff at peak demand); an elevation of highest fixture
above the pressure-reducing valve of 45 feet (13 716 mm); a developed length of pipe from the pressure-reducing valve to the
most distant fixture of 200 feet (60 960 mm); and fixtures to be installed in accordance with Table A 7.1. Where the pipe mate-
rial for the building supply and branch to the hot water system are Type L copper, Chart A 4.1 or Table A 4.2(2) shall be per-
mitted to be used. The size of the building supply and branch to the hot water system shall be determined in accordance with
the following: 

Step 1: Determine the total number of fixture units and supply demand based on in accordance with Table A 2.1 and Table A
2.1(1) as follows:

TABLE A 7.1
EXAMPLE

For SI units: 1 gallon per minute = 0.06 L/s

Notes:
1 Refer to Table A 2.1 for water supply fixture units (wsfu).
2 Refer to Table A 2.1(1) to determine supply demand based on total number of water supply fixture units (wsfu). 

Step 2: Determine pressure available for friction loss as follows:
Allowing for 15 psi (103 kPa) at the highest fixture under the maximum demand of 239 170 gallons per minute (15.08 10.7 L/s)
(based on rounding up to the next highest load value in accordance with Table A 7.1), the pressure available for friction loss is
found by the as followsing:
55 – [15 + (45 x 0.43)] = 20.65 psi (142.38 kPa)

Step 3: Determine the allowable friction loss per 100 feet (30 480 mm) of pipe as follows:
100 x 20.65 ÷ 200 = 10.32 psi (71.15 kPa)

Step 4: Determine the required diameter of pipe using Chart A 4.1 (Copper Tubing – Smooth Pipe) as follows:
(1) Using Chart A 4.1(1) (Fairly Smooth).
(2) (1) Not exceeding a velocity of 10 8 ft/s (3.0 2.4 m/s) for the building supply and 5 ft/s (1.5 m/s) for the hot water system

in accordance with Section A 6.1 610.12.1.
(3) (2) Using a building supply demand of 239 170 gpm (15.08 10.7 L/s) and a supply demand to the hot water system of 75

57 gpm (4.73 3.59 L/s) as determined in Table A 7.1. 
(4) Factoring an allowable friction loss per 100 feet (30 480 mm) of pipe of 10.32 psi (71.15 kPa) as indicated above.
or
Determine the required diameter of pipe using Table A 4.2(2) (Type L Copper Tube) as follows:

FIXTURE UNITS AND ESTIMATED DEMANDS

BUILDING SUPPLy BRANCH TO THE HOT WATER SySTEM

KIND OF 
FIXTURES

NUMBER OF
FIXTURES

FIXTURE UNIT
DEMAND1 TOTAL UNITS

DEMAND 
(gallons per

minute)2

NUMBER OF
FIXTURES

FIXTURE UNIT
DEMAND1 TOTAL UNITS

DEMAND 
(gallons per

minute)2

Water Closets
(with flush
tanks)

130 5.0 2.5 650 325 – – – – –

Urinals (with
flush tanks) 30 3.0 2.0 90 60 – – – – –

Shower heads 12 4.0 2.0 48 24 – 12 3.0 1.5 36 18 –

Lavatories 100 2.0 1.0 200 100 – 100 1.5 0.75 150 75 –

Service Sinks 27 3.0 81 – 27 2.25 60.75 –

Total – – 1069 590 239 170.0 – – 246.75
153.75 75 57.0
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(1) Using a building supply demand of 170 gpm (10.7 L/s) and a supply demand to the hot water system of 57 gpm (3.59 L/s)
[rounding up to 60 gpm (3.79 L/s)] as determined in Table A 7.1.

(2) Making sure that the velocity does not exceed 8 ft/s (2.4 m/s) for the building supply and 5 ft/s (1.5 m/s) for the hot water
system in accordance with Section 610.12.1, and the friction loss is less than 10.32 psi (71.15 kPa) as determined in Step 3.
The required diameter of the building supply is 31⁄2 3 inches (90 80 mm) and the required diameter of the branch to the hot-

water system is 2 21⁄2 inches (50 65 mm).
The sizes of the various branches and risers shall be permitted to be determined in the same manner as the size of the build-

ing supply or the branch to the hot-water system, by estimating the demand for the riser or branch from Table A 2.1(1) and
applying the total demand estimate from the branch, riser, or section thereof to the appropriate flowchart or table based on the
pipe material.

TABLE A 4.2(1)
TyPE M COPPER TUBE

FLOW RATE, VELOCITy, AND FRICTION LOSS1, 2

(portions of table not shown remain unchanged)

TABLE A 4.2(2)
TyPE L COPPER TUBE

FLOW RATE, VELOCITy, AND FRICTION LOSS1, 2

(portions of table not shown remain unchanged)

TABLE A 4.2(3)
TyPE K COPPER TUBE

FLOW RATE, VELOCITy, AND FRICTION LOSS1, 2

(portions of table not shown remain unchanged)

FLOW
RATE
(GPM)     

3⁄8 inch 1⁄2 inch 3⁄4 inch 1 inch 11⁄4 inch 11⁄2 inch 2 inch 21⁄2 inch 3 inch
VELO-
CITy

PRES-
SURE
FRIC-
TION
LOSS

VELO-
CITy

PRES-
SURE
FRIC-
TION
LOSS

VELO-
CITy

PRES-
SURE
FRIC-
TION
LOSS

VELO-
CITy

PRES-
SURE
FRIC-
TION
LOSS

VELO-
CITy

PRES-
SURE
FRIC-
TION
LOSS

VELO-
CITy

PRES-
SURE
FRIC-
TION
LOSS

VELO-
CITy

PRES-
SURE
FRIC-
TION
LOSS

VELO-
CITy

PRES-
SURE
FRIC-
TION
LOSS

VELO-
CITy 

PRES-
SURE
FRIC-
TION
LOSS

(ft/s) (psi/10
0 feet)

(ft/s) (psi/10
0 feet)

(ft/s) (psi/10
0 feet)

(ft/s) (psi/10
0 feet)

(ft/s) (psi/10
0 feet)

(ft/s) (psi/10
0 feet)

(ft/s) (psi/10
0 feet)

(ft/s) (psi/10
0 feet)

(ft/s) (psi/10
0 feet)

FLOW
RATE
(GPM)

3⁄8 inch 1⁄2 inch 3⁄4 inch 1 inch 11⁄4 inch 11⁄2 inch 2 inch 21⁄2 inch 3 inch

VELO-
CITy

PRES-
SURE
FRIC-
TION
LOSS

VELO-
CITy 

PRES-
SURE
FRIC-
TION
LOSS

VELO-
CITy

PRES-
SURE
FRIC-
TION
LOSS

VELO-
CITy

PRES-
SURE
FRIC-
TION
LOSS

VELO-
CITy

PRES-
SURE
FRIC-
TION
LOSS

VELO-
CITy

PRES-
SURE
FRIC-
TION
LOSS

VELO-
CITy

PRES-
SURE
FRIC-
TION
LOSS

VELO-
CITy

PRES-
SURE
FRIC-
TION
LOSS

VELO-
CITy

PRES-
SURE
FRIC-
TION
LOSS

(ft/s) (psi/
100
feet)

(ft/s) (psi/
100
feet)

(ft/s) (psi/
100
feet)

(ft/s) (psi/
100
feet)

(ft/s) (psi/
100
feet)

(ft/s) (psi/
100
feet)

(ft/s) (psi/10
0 feet)

(ft/s) (psi/
100
feet)

(ft/s) (psi/
100
feet)

FLOW
RATE
(GPM)

3⁄8 inch 1⁄2 inch 3⁄4 inch 1 inch 11⁄4 inch 11⁄2 inch 2 inch 21⁄2 inch 3 inch

VELO-
CITy

PRES-
SURE
FRIC-
TION
LOSS

VELO-
CITy 

PRES-
SURE
FRIC-
TION
LOSS

VELO-
CITy

PRES-
SURE
FRIC-
TION
LOSS

VELO-
CITy

PRES-
SURE
FRIC-
TION
LOSS

VELO-
CITy

PRES-
SURE
FRIC-
TION
LOSS

VELO-
CITy

PRES-
SURE
FRIC-
TION
LOSS

VELO-
CITy

PRES-
SURE
FRIC-
TION
LOSS

VELO-
CITy

PRES-
SURE
FRIC-
TION
LOSS

VELO-
CITy

PRES-
SURE
FRIC-
TION
LOSS

(ft/s) (psi/
100
feet)

(ft/s) (psi/
100
feet)

(ft/s) (psi/
100
feet)

(ft/s) (psi/
100
feet)

(ft/s) (psi/
100
feet)

(ft/s) (psi/
100
feet)

(ft/s) (psi/10
0 feet)

(ft/s) (psi/
100
feet)

(ft/s) (psi/
100
feet)
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TABLE A 4.2(4)
GALVANIzED STEEL PIPE

FLOW RATE, VELOCITy, AND FRICTION LOSS1, 2

(portions of table not shown remain unchanged)

TABLE A 4.2(5)
CPVC PLASTIC PIPE

FLOW RATE, VELOCITy, AND FRICTION LOSS1, 2

(portions of table not shown remain unchanged)

TABLE A 4.2(6)
PEX, PEX-AL-PEX, AND PE-RT TUBE

FLOW RATE, VELOCITy, AND FRICTION LOSS1, 2

(portions of table not shown remain unchanged)

SUBSTANTIATION: 
The original proposed code change is being submitted with the following revisions to address the concerns of the
TC:
1. Table A 4.2(1) through Table A 4.2(6) are based on the actual inside diameter of the pipe or tubing as listed in

the pipe or tubing standard. These diameters are used in the flow equation (Q=Va) to determine the flow veloc-
ity and the Darcy-Weisbach equation for determining the pressure loss. Both equations are published in the
ASPE Plumbing Engineering Design Handbook. The friction factor “f” in the Darcy-Weisbach equation is taken
from the ASPE Plumbing Engineering and Design Handbook of Tables. The friction factors are the most updated
and are based on the smoothness of the inside pipe wall.

2. The code provisions in the 2012 UPC are not sufficient for safeguarding public health and safety because Chart
A 4.1(1) through Chart A 4.1(3) are not appropriate for sizing PEX, PEX-AL-PEX, and PE-RT tubing which are
commonly used for building supply and water distribution; therefore, the need for Table A 4.2(6). Furthermore,
Table A 4.2(1) through Table A 4.2(5) are far easier to use, and therefore will result in more accurate pipe sizing,
than Chart A 4.1 through Chart A 4.1(3).

3. The modifications throughout this public comment are to clarify that either Chart A 4.1 through Chart A 4.1(3) or
Table A 4.2(1) through Table A 4.2(6) can be used.  Section A 7.1 (Example) has been revised to demonstrate
how to size water piping using Chart A 4.1 through Chart A 4.1(3) or Table A 4.2(1) through Table A 4.2(6).  

4. The modifications within Table A 2.1, including the footnotes, are based on using the current list of fixtures that
are referenced in Table A 2.1 of the 2012 UPC. The proposed load values are based on Table A 2.1 (footnote
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#3) of the 2012 UPC which permits fixtures that have both cold and hot water connections to be taken at three-
quarters of the total value. For informational purposes only, Table A 2.1 (footnote #3) is shown as follows: The
listed fixture unit values represent their total load on the cold water building supply. The separate cold water and
hot water fixture unit value for fixtures having both cold and hot water connections shall be permitted to each be
taken as three-quarters of the listed total value of the fixture.

5. Based on the revisions made to Table A 2.1, Example A 7.1 has been revised accordingly based on using Chart
A 4.1 or Table A 4.2(2) for Type L copper tubing.

6. In Step 4 of Example A 7.1 where using Chart A 4.1, the maximum velocities have been revised to be in accor-
dance with both Section 610.12.1 and IAPMO IS 3 (Installation Standard for Copper Plumbing Tube, Pipe, and
Fittings) which state that the maximum velocity for copper piping or tubing shall not exceed 8 ft/s for cold water
and 5 ft/s for hot water. Furthermore, the text: “Factoring an allowable friction loss per 100 feet (30 480 mm) of
pipe of 10.32 psi (71.15 kPa) as indicated above,” is being deleted to prevent confusion as the velocities of 8
ft/s for cold water and 5 ft/s for hot water cannot be exceeded, and therefore, the 10.32 psi friction loss per 100
feet is irrelevant as it would result in smaller pipe sizes based on higher velocities.

7. The text “pressure loss” is being revised to “friction loss” within Table A 4.2(1) through Table A 4.2(6) to corre-
late with terminology used throughout Appendix A.

8. In order to correlate throughout the UPC, the text “brass” needs to be replaced with “copper alloy” within the pro-
posed sections. This change is consistent with terminology that is used throughout the industry.
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Item # 356 Comment Seq # 151
UPC 2015 – (C 7.0 – C 7.9):

SUBMITTER: Arnold Rodio
Chair, UPC Code Review Task Group (see Code Review Task Group Report Item # 56)

RECOMMENDATION:
Revise text as follows:

C 7.0 724.0 Vacuum Drainage Systems.
C 7.1 724.1 General. This section regulates the design and installation provisions for vacuum waste drainage systems. Plans
for vacuum waste drainage systems shall be submitted to the Authority Having Jurisdiction for approval and shall be consid-
ered an engineered designed system. Such plans shall be prepared by a registered or licensed person to perform plumbing design
work. Details are necessary to ensure compliance with the requirements of this section, together with a full description of the
complete installation including quality, grade of materials, equipment, construction, and methods of assembly and installation.
Components, materials, and equipment shall comply with standards and specifications listed in Table 1401.1 of this code or
approved by the Authority Having Jurisdiction and other national consensus standards applicable to plumbing systems and
materials. Where such standards and specifications are not available, alternate materials and equipment shall be approved in
accordance with Section 301.2.
C 7.2 724.2 System Design. Vacuum waste drainage systems shall be designed and installed in accordance with the manu-
facturer’s installation instructions. A vacuum waste drainage system shall include a vacuum generating system, waste collec-
tion center, piping network, vacuum valve, and control components used to isolate the vacuum piping network from atmospheric
pressure and to collect waste at its point of origin. Where a vacuum system provides the only means of sanitation, duplicate vac-
uum generating equipment set to operate automatically shall be installed to allow the system to continue in operation during peri-
ods of maintenance.
C 7.2.1 724.2.1 Vacuum Generating System. The vacuum generating station shall include vacuum pumps to create a
constant vacuum pressure within the piping network and storage tanks. The discharge from the tank shall be through an air gap
in accordance with Table 603.3.1. Operation of pumps, collection tanks, and alarms shall be automated by controls. The vac-
uum pumps shall be activated on demand and accessible for repair or replacement. The vent from the vacuum pump shall be
provided for vacuum pump air exhaust, and shall be of a size capable of handling the total air volume of the vacuum pump.
C 7.2.2 724.2.2 Waste Collection Center or Storage Tanks. Vacuum collection center or storage tanks shall be of such
capacity as to provide storage of waste to prevent fouling of the system. Such collection or storage tank shall be capable of with-
standing 150 percent of the rated vacuum (negative pressure) created by the vacuum source without leakage or collapse. Waste
collection center or storage tanks shall be accessible for adjustment, repair, or replacement.
C 7.2.3 724.2.3 Piping Network. The piping network shall be under a continuous vacuum and shall be designed to withstand
150 percent of the vacuum (negative pressure) created by the vacuum source within the system without leakage or collapse. Siz-
ing the piping network shall be in accordance with the manufacturer’s instructions. The water closet outlet fitting shall connect
with a piping network having not less than a 11⁄2 inch (40 mm) nominal inside diameter.
C 7.2.4 724.2.4 Vacuum Interface Valve. A closed vacuum interface valve shall be installed to separate the piping network
vacuum from atmospheric pressure. A control device shall open the vacuum interface valve where a signal is generated to
remove waste from the plumbing fixture.
C 7.2.5 724.2.5 Control Components. Where a pneumatic signal is generated at the controller, a vacuum from the system
to open the extraction valve shall be designed to operate where vacuum pressure exists to remove the accumulated waste. Each
tank shall incorporate a level indicator switch that automatically controls the discharge pump and warns of malfunction or block-
age as follows:
(1) Start discharge.
(2) Stop discharge.
(3) Activate an audible alarm where the level of effluent is usually high.
(4) Warning of system shutdown where tank is full.
C 7.3 724.3 Fixtures. Fixtures utilized in a vacuum waste drainage system shall be in accordance with referenced standards
listed in Table 1401.1. Components shall be of corrosion resistant materials. The water closet outlet shall be able to pass a 1 inch
(25 mm) diameter ball and shall have a smooth, impervious surface. The waste outlet and passages shall be free of obstructions,
recesses, or chambers that are capable of permitting fouling. The mechanical valve and its seat shall be of such materials and
design to provide a leak-free connection where at atmospheric pressure or under vacuum. The flushing mechanism shall be so
designed as to ensure proper cleansing of the interior surfaces during the flushing cycle at a minimum operating flow rate.
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Mechanical seal mechanisms shall withdraw completely from the path of the waste discharge during flushing operation. Each
mechanical seal vacuum water closet shall be equipped with a listed vacuum breaker. The vacuum breaker shall be mounted with
the critical level or marking not less than 1 inch (25.4 mm) above the flood-level rim of the fixture. Vacuum breakers shall be
installed on the discharge side of the last control valve in the potable water supply line and shall be located so as to be protected
from physical damage and contamination.
C 7.4 724.4 Drainage Fixture Units. Drainage fixture units shall be determined by the manufacturer’s instructions. The pump
discharge load from the collector tanks shall be in accordance with this appendix chapter.
C 7.5 724.5 Water Supply Fixture Units. Water supply fixture units shall be determined by the manufacturer’s instructions.
C 7.6 724.6 Materials. Materials used for water distribution pipe and fittings shall be in accordance with Table 604.1. Mate-
rials used for aboveground drainage shall be in accordance with Table 701.1 and shall have a smooth bore, and be constructed
of non-porous material.
C 7.7 724.7 Traps and Cleanouts. Traps and cleanouts shall be installed in accordance with Chapter 7 and Chapter 10 this
code.
C 7.8 724.8 Testing. The entire vacuum waste system shall be subjected to a vacuum test of 29 inches of mercury (98 kPa)
or not less than the working pressure of the system for 30 minutes. The system shall be gastight and watertight at all points. Ver-
ification of test results shall be submitted to the Authority Having Jurisdiction.
C 7.9 724.9 Manufacturer’s Instructions. Manufacturer’s instructions shall be provided for the purpose of providing infor-
mation regarding safe and proper operating instructions whether or not as part of the condition of listing in order to determine
compliance. Such instructions shall be submitted and approved by the Authority Having Jurisdiction.

SUBSTANTIATION:
1. There are several jurisdictions that do not adopt the appendices of the UPC. Therefore, drainage systems such

as vacuum drainage most likely would not be permitted by such a jurisdiction since they are not recognized
within the adopted portion of the code. This proposal seeks to relocate the vacuum drainage system requirements
of Appendix C to Chapter 7 so that provisions that have been proven to safeguard public health can be applied
and enforced.

2. The text “negative pressure” is being deleted as the definition for “vacuum” in Chapter 2 already states a pres-
sure less than atmosphere (negative pressure), and therefore is redundant.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
The committee believes that provisions for vacuum drainage systems should be located in the appendices in order
to grant the AHJ the opportunity to accept the alternate method based on Section 301.2 versus being required to
accept the method where located within the body of the code. See committee action on Item # 238.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Cyril Unger, CPD, Chairman, American Society of Plumbing Engineers Legislative Committee 

RECOMMENDATION: 
Request to accept the code change proposal as submitted by this public comment.

SUBSTANTIATION: 
The vacuum drainage section should be addressed in Chapter 7 of the code. Furthermore, it is a viable drainage sys-
tem that should be within the sanitary drainage chapter and not the appendices.
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Item # 357 Comment Seq # 152
UPC 2015 – (C 8.0 – C 8.5):

SUBMITTER: Arnold Rodio
Chair, UPC Code Review Task Group (see Code Review Task Group Report Item # 59)

RECOMMENDATION:
Revise text as follows:

C 8.0 911.0 Circuit Venting.
C 8.1 911.1 Circuit Vent Permitted. Circuit venting shall be designed by a registered professional engineer as an engineered
design. A maximum of eight fixtures connected to a horizontal branch drain shall be permitted to be circuit vented. Each fixture
drain shall connect horizontally to the horizontal branch being circuit vented. The horizontal branch drain shall be classified as a
vent from the most downstream fixture drain connection to the most upstream fixture drain connection to the horizontal branch.
C 8.1.1 911.1.1 Multiple Circuit-Vented Branches. Circuit-vented horizontal branch drains are permitted to be connected
together. Each group of a maximum of eight fixtures shall be considered a separate circuit vent and shall be in accordance with
the requirements of this section.
C 8.2 911.2 Vent Size and Connection. The circuit vent shall be not less than 2 inches (50 mm) in diameter and the con-
nection shall be located between the two most upstream fixture drains. The vent shall connect to the horizontal branch on the
vertical. The circuit vent pipe shall not receive the discharge of a soil or waste.
C 8.3 911.3 Slope and Size of Horizontal Branch. The maximum slope of the vent section of the horizontal branch drain
shall be not more than 1 inch per foot (83.3 mm/m). The entire length of the vented section of the horizontal branch drain shall
be sized for the total drainage discharge to the branch.
C 8.3.1 911.3.1 Size of Multiple Circuit Vent. Multiple circuit vented branches shall be permitted to connect on the same
floor level. Each separate circuit-vented horizontal branch that is interconnected shall be sized independently in accordance
with Section C 8.3 911.3. The downstream circuit-vented horizontal branch shall be sized for the total discharge into the branch,
including the upstream branches and the fixtures within the branch.
C 8.4 911.4 Relief Vent. A 2 inch (50 mm) relief vent shall be provided for circuit-vented horizontal branches receiving the
discharge of four or more water closets and connecting to a drainage stack that receives the discharge of soil or waste from
upper horizontal branches.
C 8.4.1 911.4.1 Connection and Installation. The relief vent shall connect to the horizontal branch drain between the stack
and the most downstream fixture drain of the circuit vent. The relief vent shall be installed on the vertical to the horizontal branch.
C 8.4.2 911.4.2 Fixture Drain or Branch. The relief vent is permitted to be a fixture drain or fixture branch for a fixture located
within the same branch interval as the circuit-vented horizontal branch. The discharge to a relief vent shall not exceed 4 fixture units.
C 8.5 911.5 Additional Fixtures. Fixtures, other than the circuit-vented fixtures, are permitted to discharge to the horizon-
tal branch drain. Such fixtures shall be located on the same floor as the circuit-vented fixtures and shall be either individually
or common vented.

(renumber remaining sections)

SUBSTANTIATION: 
1. There are several jurisdictions that do not adopt the appendices of the UPC. Therefore, venting methods such

as circuit venting most likely would not be permitted by such a jurisdiction since they are not recognized within
the adopted portion of the code. This proposal seeks to relocate the circuit venting requirements of Appendix C
to Chapter 9 with all of the other venting methods so that provisions that have been proven to safeguard public
health can be applied and enforced.

2. In Section 911.1 (Circuit Vent Permitted), the text “circuit venting shall be designed by a registered professional
engineer as an engineered design” should be deleted as the text already provides prescriptive language for the
safe installation of such a system without the need for an engineer. Furthermore, circuit venting is no more com-
plex of a venting method than wet venting or combination waste and venting methods that already have provi-
sions located within the body of the code without being required to be designed by an engineer. 

3. Other revisions bring the text in accordance with the IAPMO Manual of Style.

COMMITTEE ACTION: Accept as Submitted
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NOTE: Item # 357 failed to achieve the necessary 2⁄3 affirmative vote of returned ballots. In accordance with Section
4-3.5.2 of the Regulations Governing Committee Projects, a public comment is requested for this proposal. The
technical committee will reconsider this proposal as a public comment.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT 1:
SUBMITTER: Cyril Unger, CPD, Chairman, American Society of Plumbing Engineers Legislative Committee 

RECOMMENDATION: 
Request to accept the code change proposal as submitted by this public comment.

SUBSTANTIATION: 
Circuit venting has been a common venting practice used in plumbing in the United States since the 1920’s. The text
proposed for inclusion in the body of the code has the same requirements that were established for this type of vent-
ing. Circut venting is an effective and efficient method of venting a battery of fixtures connected to a horizontal
branch. Without the turbulent action of a vertical stack, maintaining the pressure within a horizontal branch becomes
less demanding. One vent for every 8 fixtures is all that is required to maintain the pressure within the branch to plus
or minus 1 inch of a water column.

Dr. Hunter included circuit venting in his report BMS 66 published in 1940. By this time, circuit venting had
become widely accepted and recognized throughout the United States.

Studies done at both the National Bureau of Standards and Stevens Institute of Technology verified that the
pressure differential of a circuit vented branch is close to zero. This is because of the open channel flow, half full flow
maximum flow parameters, and the vent for every 8 fixtures.

Circuit venting was demonstrated at the ASPE Show in Long Beach, California, in 1988, by the ASPE Research
Foundation. During their demonstration, they confirmed that a straw could vent a circuit vented branch of 4 water
closets. The demonstration was simply to show the minimal amounts of air required to vent the horizontal branch.
Of course, one has to remember that a straw is very short with minimal friction. The vent for a circuit vent is typically
2 inch in diameter providing more than an adequate amount of air for venting the battery of fixtures.

Circuit venting is a standard venting method used by plumbing contractors. As such, it should be included in
Chapter 9 as a commonly accepted venting method, and not Appendix C where a jurisdiction may not adopt. Refer
to the following diagrams that demonstrate circuit vent designs that work based on the provisions of the proposed
code change and the previously mentioned studies.
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PUBLIC COMMENT 2 (Assembly Action):
SUBMITTER: Brian Fenty, City of Benicia, CA

RECOMMENDATION: 
Request to reject the code change proposal by this public comment.

SUBSTANTIATION: 
The first sentence requires the system to be designed by an engineer, and should not be deleted. The remaining ver-
biage does not provide clear direction as to how to design the system. This will lead to inconsistencies in design and
AHJ enforcement.
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Item # 358 Comment Seq # 153
UPC 2015 – (C 10.0 – C 10.6, Table 1401.1):

SUBMITTER: Cyril Unger, CPD, Chairman
American Society of Plumbing Engineers Legislative Committee 

RECOMMENDATION:
Add new text as follows:

C 10.0 Air Admittance Valves.
C 10.1 General. Vent systems shall be permitted to utilize air admittance valves. The design and installation of air admittance
valves shall comply with this section. Stack-type air admittance valves shall comply with ASSE 1050. Individual and branch-
type air admittance valves shall comply with ASSE 1051. Chemical waste air admittance valves shall comply with ASSE 1049.
C 10.1.1 Vent Required. Not less than one stack vent or vent stack shall extend outdoors to the open air on a drainage and
vent system utilizing air admittance valves.
C10.2 Installation. Air admittance valves shall be installed in accordance with the manufacturer’s installation instructions.
C10.3 Where Permitted. Individual, branch, and circuit vents shall be permitted to terminate with a connection to an indi-
vidual or branch-type air admittance valve. Stack vents and vent stacks shall be permitted to terminate to stack-type air admit-
tance valves. Individual and branch-type air admittance valves shall vent only fixtures that are located on the same floor level
and connect to a horizontal branch drain. The horizontal branch drain having individual and branch-type air admittance valves
shall be in accordance with Section C 10.3.1 or Section C 10.3.2. Stack-type air admittance valves shall comply with Section
C 10.3.3.
C 10.3.1 Location of Branch. The horizontal branch drain shall connect to the drainage stack or building drain not more than
five stories from the top of the stack.
C 10.3.2 Relief Vent. Where the horizontal branch is located more than five stories from the top of the stack, the horizontal
branch shall be provided with a relief vent that shall connect to a vent stack or stack vent, or extend outdoors to the open air.
The relief vent shall connect to the horizontal branch drain between the stack and the most downstream fixture drain connected
to the horizontal branch drain. The relief vent shall be not less than 2 inches (50 mm) in diameter. The relief vent shall be per-
mitted to serve as the vent for other fixtures.
C 10.3.3 Stack Type Connection. Stack-type air admittance valves shall connect to vent stacks or stack vents that serve
drainage stacks not exceeding seven stories in height.
C 10.4 Location. Individual and branch-type air admittance valves shall be located not less than 4 inches (102 mm) above the
horizontal branch drain or 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 max-
imum developed length permitted for the vent. The air admittance valve shall be installed not less than 6 inches (152 mm) above
insulation materials.
C 10.5 Access and Ventilation. Air admittance valves shall be accessible. The valve shall be located within a ventilated space
that allows air to enter the valve.
C 10.6 Size. The air admittance valve shall be sized for the fixture unit discharge and drainage pipe size of the connected
drain.

TABLE 1401.1
REFERENCED STANDARDS

Note: ASSE 1049, ASSE 1050, and ASSE 1051 meet the requirements for mandatory reference standards in
accordance with Section 3-3.7.1 of IAPMO’s Regulations Governing Committee Projects.

(portions of table not shown remain unchanged)

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED
SECTIONS

ASSE 1049-2009* Individual and Branch Type Air Admittance Valves for Chemical Waste
Systems

DWV Components C 10.1

ASSE 1050-2009* Stack Air Admittance Valves for Sanitary Drainage Systems DWV Components C 10.1
ASSE 1051-2009 Individual and Branch Type Air Admittance Valves for Sanitary

Drainage Systems
DWV Components C 10.1
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SUBSTANTIATION:
This change provides the necessary requirement for an inspector to evaluate an engineered design that uses air
admittance valves. The requirements are consistent with the ASPE Plumbing Engineering and Design Handbook.
The engineered design section already permits the use of air admittance valves. However, there are no guidelines
for an inspector to follow. Hence, it becomes difficult for an inspector to review and inspect such an engineered
installation.

The proposed requirements reference the three AAV standards, ASSE 1049, ASSE 1050, and ASSE 1051. With
the merger between ASSE and IAPMO it is appropriate to reference the proper use of IAPMO standards (ASSE) in
the Uniform Plumbing Code.

There has been extensive research done on the use of air admittance valves. They are used throughout the
United States. There is not one state that does not have working air admittance valves in use today. Many states
have modified the Uniform Plumbing Code with language similar to what is proposed. This is an appropriate change
to include in the engineered section of the code.

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
The committee has presented arguments and reasons for rejection of this item as shown in the Report on Propos-
als (ROP) and Report on Comments (ROC) from previous code development cycles. The committee is concerned
of the possibility that a mechanical AAV device will fail. The installation of an AAV would not be in compliance with
Section 1002.1. The committee notes that AAV’s could be installed under Section 301.4 for an Alternative Engi-
neered Design or Section 301.2 for Alternate Materials and Methods of Construction Equivalency.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Cyril Unger, CPD, Chairman, American Society of Plumbing Engineers Legislative Committee

RECOMMENDATION: 
Request to accept the code change proposal as submitted by this public comment.

SUBSTANTIATION:
The Committee states that air admittance valves should be installed as an engineered design in accordance with
Section 301.4. Yet, the Committee provides no guidance to the AHJ for the engineered design. The requirements
for air admittance valves should be addressed in the code, either in Chapter 9 or Appendix C. See ASPE’s comments
to Item # 275. See the following drawings for acceptable designs based on the proposed language.
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Item # 359 Comment Seq # 154
UPC 2015 – (E 25.1, E 31.2, E 33.4):

SUBMITTER: Dave Levanger
Chair, Technical Correlating Committee (TCC) (see TCC Report Items # 120, 121, 122)

RECOMMENDATION:
Revise text as follows:

E 25.1 General. Each M/H site shall have a listed gas shutoff valve installed upstream of the M/H site gas outlet. The gas shut-
off valve shall be located on the outlet riser at a height of not less than 6 inches (152 mm) above finished grade. A gas shutoff
valve shall not be located under a M/H. The outlet shall be equipped with a cap or plug to prevent discharge of gas where the
M/H site outlet is not connected to a M/H.

(remaining text unchanged)

E 31.2 Pressure. Where connected appliances are operated at their rated capacity, the gas supply pressure shall be not less
than 7 inches of water column (1.7 kPa). The gas supply pressure shall not exceed 14 inches of water column (3.5 kPa). [NFPA
501A:4.3.5.2]

E 33.4 Gas Piping System Shutoff Valve. An readily accessible and identifiable shutoff valve controlling the flow of gas
to the entire M/H community gas piping system shall be installed near the point of connection to the service piping or to the sup-
ply connection of an LPG container. [NFPA 501A:4.3.7.4]

SUBSTANTIATION: 
Sections E 25.1, E 31.2, and E 33.4 are being revised to correlate with NFPA 501A-2009 in accordance with IAPMO’s
Regulations Governing Committee Projects (Extract Guidelines).

COMMITTEE ACTION: Accept as Submitted

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Tim Ross, Ross Distributing, Inc.

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

E 23.0 Fuel Gas Piping Systems.
E 23.1 General. (remaining text unchanged)
E 23.2 Gas Supply Connections. Gas supply connections at sites, where provided from an underground gas supply piping
system, shall be located and arranged to permit attachment to a manufactured home (M/H) occupying the site in a work-like man-
ner. For the installation of liquefied petroleum gas (LPG) storage systems, the applicable provisions of NFPA 58 shall be fol-
lowed. [NFPA 501A:4.1.2]
E 23.3 Location of Gas Supply Connection. (remaining text unchanged)
E 23.4 Recreational Vehicle Park Fuel Gas Equipment and Installations. (remaining text unchanged)

E 24.0 Single and Multiple Manufactured Home Site Fuel Supply Systems.
E 24.1 Gas Supply Connections – Underground Gas Piping. Gas supply connections at sites, where provided from
an underground gas supply piping system, shall be located and arranged to permit attachment in a work-like manner to a man-
ufactured home occupying the site. For the installation of LPG storage systems, the provisions of NFPA 58 shall be followed.
[NFPA 501A:4.1.2]
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E 24.1.1 E 24.1 Underground Installations. (remaining text unchanged)
E 24.1.1.1 E 24.1.1 Open-Ended Gastight Conduit. (remaining text unchanged)
E 24.1.1.2 E 24.1.2 Requirements. The open-ended gastight conduit shall comply with the following:
(1) – (3) (remaining text unchanged)
(4) Where the conduit terminates within a M/H, accessory building, or structure, it shall be readily accessible, and the space
between the conduit and the gas piping shall be sealed to prevent leakage of gas into the building. [NFPA 501A:4.2.1.2]

E 25.0 Manufactured Home Site Gas Shutoff Valve.
E 25.1 General. Each M/H site shall have a listed gas shutoff valve installed upstream of the M/H site gas outlet.
The gas shutoff valve shall be located on the outlet riser at a height of not less than 6 inches (152 mm) above finished grade. A
gas shutoff valve shall not be located under a M/H. The outlet shall be equipped with a cap or plug to prevent discharge of gas
where the M/H site outlet is not connected to an M/H.
Exception: Gas shutoff valves for manufactured homes located on foundations constructed in accordance with the local build-
ing code or, in the absence of a local code, with a recognized model building code. [NFPA 501A:4.2.2]

E 26.0 Gas Meters.
E 26.1 Support of Meters. (remaining text unchanged)
E 26.2 Location of Meters. (remaining text unchanged)
E 26.3 Meter Shutoff Valve or Cock. (remaining text unchanged)

E 27.0 Multiple Manufactured Home Site Fuel Distribution and Supply Systems. [NFPA 501A:4.1, 4.3.11, 4.4, and
4.4.5]

E 28.0 E 27.0 Cathodic Protection Requirements.
E 28.1 E 27.1 General. (remaining text unchanged)

E 29.0 E 28.0 Manufactured Home Community LPG Supply Systems.
E 29.1 E 28.1 General. Where 10 or more customers are served by one LPG supply system, the installation of the gas sup-
ply system shall be in accordance with 49 CFR 192. Other types of liquefied petroleum gas supply systems and the storage and
handling of LPG shall be in accordance with NFPA 58 (see Section E 34.0 33.0). [NFPA 501A:4.3.2]

E 30.0 E 29.0 Required Gas Supply.
E 30.1 E 29.1 General. (remaining text unchanged)

TABLE E 30.1 E 29.1
DEMAND FACTORS FOR USE IN CALCULATING GAS PIPING SySTEMS IN M/H COMMUNITIES*
[NFPA 501A: TABLE 4.3.4.1, 4.3.4.2]

(portions of table not shown remain unchanged)

E 31.0 E 30.0 Gas Pipe Sizing and Pressure.
E 31.1 E 30.1 Size. (remaining text unchanged)
E 31.2 E 30.2 Pressure. (remaining text unchanged)

E 32.0 E 31.0 Gas Piping Materials.
E 32.1 E 31.1 Metal. (remaining text unchanged)
E 32.2 E 31.2 Protection Coatings for Metal Gas Piping. (remaining text unchanged)
E 32.3 E 31.3 Plastic. (remaining text unchanged)
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E 33.0 E 32.0 Gas Piping Installations.
E 33.1 E 32.1 Minimum Burial Below Ground Level and Clearances. (remaining text unchanged)
E 33.2 E 32.2 Metallic Gas Piping. (remaining text unchanged)
E 33.2.1 E 32.2.1 Cathodic Protection. (remaining text unchanged)
E 33.2.2 E 32.2.2 Underground Metallic Systems. (remaining text unchanged)
E 33.3 E 32.3 Plastic Gas Piping. (remaining text unchanged)
E 33.4 E 32.4 Gas Piping System Shutoff Valve. An accessible and identifiable shutoff valve controlling the flow of gas
to the entire M/H community gas piping system shall be installed in a location approved by the Authority Having Jurisdiction
and near the point of connection to the service piping or to the supply connection of an LPG container. [NFPA 501A:4.3.7.4]

E 34.0 E 33.0 Liquefied Petroleum Gas Equipment.
E 34.1 E 33.1 General. (remaining text unchanged)

E 35.0 E 34.0 Oil Supply.
E 35.1 E 34.1 General. (remaining text unchanged)
E 35.2 E 34.2 Minimum Oil Supply Tank Size. (remaining text unchanged)
E 35.3 E 34.3 Oil Supply Connections. Oil supply connections at M/H sites, where provided from a centralized oil dis-
tribution system, shall be located and arranged to permit attachment in a work-like manner to a M/H utilizing the stand. [NFPA
501A:4.3.11.1] 

(remaining text unchanged)

E 36.0 E 35.0 Fuel Supply Systems Installation.
E 36.1 E 35.1 Flexible Gas Connector. Each gas supply connector shall be listed for outside M/H use, shall be not more
than 6 feet (1829 mm) in length, and shall have a capacity rating adequate to supply the connected load.

(remaining text unchanged)

E 36.2 E 35.2 Use of Approved Pipe and Fittings of Extension. (remaining text unchanged)
E 36.3 E 35.3 Mechanical Protection. (remaining text unchanged)
E 36.4 E 35.4 Special Rules on Atmospherically Controlled Regulators. (remaining text unchanged)
E 36.5 E 35.5 Fuel Gas Piping Test. (remaining text unchanged)
E 36.5.1 E 35.5.1 Procedures. The fuel gas piping test shall consist of air pressure of not less than 10 inches water column
or more than 14 inches water column (2.5 kPa to 3.5 kPa). The fuel gas piping system shall be isolated from the air pressure
source and shall maintain this pressure for not less than 10 minutes without perceptible leakage. Upon satisfactory completion
of the fuel gas piping test, the appliance valves shall be opened, and the gas appliance connectors shall be tested with soapy water
or bubble solution while under the pressure remaining in the piping system. Solutions used for testing for leakage shall not con-
tain corrosive chemicals. Pressure shall be measured with either a manometer, slope gauge, or gauge that is calibrated in either
water inch (mm) or psi (kPa), with increments of either 1⁄10 of an inch (2.5 mm) or 1⁄10 psi (0.7 kPa gauge), as applicable. Upon
satisfactory completion of the fuel gas piping test, the M/H gas supply connector shall be installed, and the connections shall
be tested with soapy water or bubble solution. [NFPA 501A:4.4.5.1]
E 36.5.2 E 35.5.2 Warning. (remaining text unchanged)
E 36.5.3 E 35.5.3 Vents. (remaining text unchanged)
E 36.6 E 35.6 Oil Tanks. Not more than one 660 gallon (2498 L) tank or two tanks with aggregate capacity of 660 gallons
(2498 L) or less shall be connected to one oil-burning appliance. Two supply tanks, where used, shall be cross-connected and
provided with a single fill and single vent in accordance with NFPA 31, and shall be on a common slab and rigidly secured one
to the other. Tanks having a capacity of 660 gallons (2498 L) or less shall be securely supported by rigid, noncombustible sup-
ports to prevent settling, sliding, or lifting. [NFPA 501A:4.4.6]
E 36.6.1 E 35.6.1 Installation. (remaining text unchanged)
E 36.6.2 E 35.6.2 Capacity. (remaining text unchanged)
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E 36.6.3 E 35.6.3 Location. (remaining text unchanged)
E 36.6.4 E 35.6.4 Vent. Tanks with a capacity not larger than 660 gallons (2498 L) shall be equipped with an open vent not
smaller than a 11⁄2 inch (40 mm) iron pipe size; tanks with a 500 gallon (1892 L) or less capacity shall have a vent of 11⁄4 inch
(32 mm) iron pipe size. [NFPA 501A:4.4.6.4]
E 36.6.5 E 35.6.5 Liquid Level. (remaining text unchanged)
E 36.6.6 E 35.6.6 Fill Opening. (remaining text unchanged)

E 37.0 E 36.0 Manufactured Home Accessory Building Fuel Supply Systems.
E 37.1 E 36.1 General. (remaining text unchanged)

E 38.0 E 37.0 Community Building Fuel Supply Systems in Manufactured Home Communities.
E 38.1 E 37.1 Fuel Gas Piping and Equipment Installations. Fuel gas piping and equipment installed within a perma-
nent building in a M/H community shall be in accordance with nationally recognized appliance and fuel gas piping codes and
standards adopted by the Authority Having Jurisdiction. Where the state or other political subdivision does not assume juris-
diction, such fuel gas piping and equipment installations shall be designed and installed in accordance with the applicable pro-
visions of NFPA 54 or NFPA 58. [NFPA 501A:4.6.1]
E 38.2 E 37.2 Oil Supply Systems in M/H Communities. Oil burning equipment and installation within a M/H community
shall be designed and constructed in accordance with the applicable codes and standards adopted by the Authority Having Juris-
diction. Where the state or other political subdivision does not assume jurisdiction, such installations shall be designed and con-
structed in accordance with the applicable provisions of NFPA 31. [NFPA 501A:4.6.2]
E 38.3 E 37.3 Oil-Burning Equipment and Installation. Oil burning equipment and installation within a building con-
structed in a M/H community in accordance with the local building code or a nationally recognized building code shall be in
accordance with nationally recognized codes and standards adopted by the Authority Having Jurisdiction. Where the state or other
political subdivision does not assume jurisdiction, such oil-burning equipment and installations shall be designed and installed
in accordance with the applicable provisions of NFPA 31. [NFPA 501A:4.6.3]
E 38.4 E 37.4 Inspections and Tests. (remaining text unchanged)

E 39.0 E 38.0 Plumbing Systems.
E 39.1 E 38.1 General. (remaining text unchanged)

E 40.0 E 39.0 Definitions. (remaining text unchanged)

E 41.0 E 40.0 Water Closets and Urinals.
E 41.1 E 40.1 General. (remaining text unchanged)

E 42.0 E 41.0 Markings.
E 42.1 E 41.1 General. (remaining text unchanged)

E 43.0 E 42.0 Number of Water Closets.
E 43.1 E 42.1 General. (remaining text unchanged)

E 44.0 E 43.0 Interior Finish.
E 44.1 E 43.1 General. (remaining text unchanged)

E 45.0 E 44.0 Floors and Drains.
E 45.1 E 44.1 General. (remaining text unchanged)

E 46.0 E 45.0 Lavatories.
E 46.1 E 45.1 General. (remaining text unchanged)
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E 47.0 E 46.0 Urinals.
E 47.1 E 46.1 General. (remaining text unchanged)

E 48.0 E 47.0 Approved Water Closets.
E 48.1 E 47.1 General. (remaining text unchanged)

E 49.0 E 48.0 Water Closet Compartment.
E 49.1 E 48.1 General. (remaining text unchanged)

E 50.0 E 49.0 Compartment Size.
E 50.1 E 49.1 General. (remaining text unchanged)

E 51.0 E 50.0 Receptacle.
E 51.1 E 50.1 General. (remaining text unchanged)

E 52.0 E 51.0 Shower Size.
E 52.1 E 51.1 General. (remaining text unchanged)

E 53.0 E 52.0 Drainage System Connection.
E 53.1 E 52.1 General. (remaining text unchanged)

E 54.0 E 53.0 Ceiling Height and Doors.
E 54.1 E 53.1 General. (remaining text unchanged)

E 55.0 E 54.0 Ventilation.
E 55.1 E 54.1 General. (remaining text unchanged)

E 56.0 E 55.0 Quality.
E 56.1 E 55.1 General. (remaining text unchanged)

E 57.0 E 56.0 Sources.
E 57.1 E 56.1 General. (remaining text unchanged)

E 58.0 E 57.0 Prohibited Connections.
E 58.1 E 57.1 General. (remaining text unchanged)

E 59.0 E 58.0 Supply.
E 59.1 E 58.1 General. (remaining text unchanged)

E 60.0 E 59.0 Pressure and Volume.
E 60.1 E 59.1 General. (remaining text unchanged)

E 61.0 E 60.0 Outlets.
E 61.1 E 60.1 General. (remaining text unchanged)

E 62.0 E 61.0 Storage Tanks.
E 62.1 E 61.1 General. (remaining text unchanged)
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E 63.0 E 62.0 Location.
E 63.1 E 62.1 General. (remaining text unchanged)

E 64.0 E 63.0 Water Riser Pipe.
E 64.1 E 63.1 General. (remaining text unchanged)

E 65.0 E 64.0 Drinking Fountains.
E 65.1 E 64.1 General. (remaining text unchanged)

E 66.0 E 65.0 Where Required.
E 66.1 E 65.1 General. (remaining text unchanged)

E 67.0 E 66.0 Materials.
E 67.1 E 66.1 General. (remaining text unchanged)

E 68.0 E 67.0 Pipe Sizes.
E 68.1 E 67.1 General. (remaining text unchanged)

TABLE E 68.1 E 67.1
PIPE SIzES

(portions of table not shown remain unchanged)

E 69.0 E 68.0 Sewer Lines.
E 69.1 E 68.1 General. (remaining text unchanged)

E 70.0 E 69.0 Cleanouts.
E 70.1 E 69.1 General. (remaining text unchanged)

E 71.0 E 70.0 Sewer Riser Pipe.
E 71.1 E 70.1 General. (remaining text unchanged)

E 72.0 E 71.0 Location.
E 72.1 E 71.1 General. (remaining text unchanged)

E 73.0 E 72.0 Protection.
E 73.1 E 72.1 General. (remaining text unchanged)

E 74.0 E 73.0 Where Required.
E 74.1 E 73.1 General. (remaining text unchanged)

E 75.0 E 74.0 Access.
E 75.1 E 74.1 General. (remaining text unchanged)

E 76.0 E 75.0 Construction.
E 76.1 E 75.1 General. (remaining text unchanged)
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E 77.0 E 76.0 Flushing Device.
E 77.1 E 76.1 General. (remaining text unchanged)

E 78.0 E 77.0 Potable Watering Stations.
E 78.1 E 77.1 General. (remaining text unchanged)

SUBSTANTIATION:
1. Sections within Appendix E of the UPC are being revised to correlate with NFPA 501A-2013 (latest version) in

accordance with IAPMO’s Regulations Governing Committee Projects (Extract Guidelines).
2. Section E 24.1 (Gas Supply Connections – Underground Gas Piping) should be deleted as the provisions are

already stated in Section E 23.2 (Gas Supply Connections), and therefore redundant. This proposed change will
also correlate the UPC with the UMC where the same section was approved for deletion with Item # 344.

3. Section E 27.0 (Multiple Manufactured Home Site Fuel Distribution and Supply Systems) should be deleted as
it does not contain any provisions that can be applied or enforced.
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Item # 362 Comment Seq # 155
UPC 2015 – (Appendix F, 210.0, 211.0. 217.0, 221.0, 225.0, Table 1401.1):

SUBMITTER: Jim Tidwell
Tidwell Code Consulting

RECOMMENDATION:
Revise text as follows:

APPENDIX F CHAPTER 18
FIREFIGHTER BREATHING AIR REPLENISHMENT SySTEMS

1801.0 F 1.0 General.
1801.1 F 1.1 Applicability. This chapter covers minimum requirements for the installation of firefighter breathing air replen-
ishment systems.

1802.0 F 3.0 System Components.
1802.1 F 3.1 General. Firefighter breathing air replenishment systems shall contain, as a minimum, the following components:
(1) Exterior fire department connection panel
(2) Interior fire department air fill panel or station
(3) Interconnected piping distribution system
(4) Pressure monitoring switch Air monitoring system

1803.0 F 4.0 Required Installations.
1803.1 F 4.1 General. A firefighter air system shall be installed in the following buildings:
(1) High-rise buildings.
(2) Underground structures that are three or more floors below grade with an area greater than 20 000 square feet (1858 m2).
(3) Large area structures with an area greater than 200 000 square feet (18 580 m2) and where the travel distance from the

building centerline to the closest exit is greater than 500 feet (152.4 m), such as warehouses, manufacturing complexes,
malls, or convention centers.

(4) Underground transportation or pedestrian tunnels exceeding 500 feet (152.4 m) in length.

1804.0 F 5.0 Exterior Fire Department Connection Panel and Enclosure.
1804.1 F 5.1 Purpose. The exterior fire department connection panel shall provide the fire department’s mobile air operator
access to the system and shall be compatible with the fire department’s mobile air unit.
1804.2 F 5.2 Number of Panels. Each building or structure shall have a minimum of two panels.
1804.3 F 5.3 Location. Each panel shall be attached to the building or on a remote monument at the exterior of the building
with a minimum 6 foot (1829 mm) radius and 180-degree (3.14 rad) clear unobstructed access to the front of the panel. The panel
shall be weather-resistant or secured inside of a weather-resistant enclosure. The panel shall be located on opposite sides of the
building within 50 feet (15 240 mm) of an approved roadway or driveway, or other locations approved by the Authority Hav-
ing Jurisdiction.
1804.4 F 5.4 Construction. The fire department connection panel shall be installed in a metal cabinet constructed of not less
than 18-gauge carbon steel or equivalent. The cabinet shall be provided with a coating or other means to protect the cabinet from
corrosion.
1804.5 F 5.5 Vehicle Protection. Where the panel is located in an area subject to vehicle traffic, impact protection shall be
provided.
1804.6 F 5.6 Enclosure Marking. The front of the enclosure shall be marked, “FIREFIGHTER AIR SYSTEM”. The let-
tering shall be in a color that contrasts with the enclosure front and in letters that are not less than 2 inches (51 mm) high with
3⁄8 of an inch (9.5 mm) brush stroke.
1804.7 F 5.7 Enclosure Components. The exterior fire department connection panel shall contain the necessary gauges,
isolation valves, pressure-relief valves, pressure-regulating valves, check valves, tubing, fittings, supports, connectors, adapters,
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and other necessary components as required to allow the fire department’s mobile air unit to connect and augment the system
with a constant source of breathing air. Each fire department connection panel shall contain not less than two inlet air connec-
tions.
1804.8 F 5.8 Pressure-Relief Valve. Pressure-relief valves shall be installed downstream of the pressure regulator inlet. The
relief valve shall meet the requirements of CGA S-1.3 and shall not be field adjustable. The relief valve shall have a set-to-open
pressure not exceeding 1.1 times the design pressure of the system. Pressure-relief valve discharge shall terminate so that the
exhaust air stream cannot impinge upon personnel in the area. Valves, plugs, or caps shall not be installed in the discharge of a
pressure-relief valve. Where discharge piping is used, the end shall not be threaded.
1804.9 F 5.9 Security. The fire department connection panel enclosure shall be locked by an approved means.

1805.0 F 6.0 Interior Cylinder Fill Panels.
1805.1 F 6.1 Cabinet Requirements. Each cylinder fill panel shall be installed in a metal cabinet constructed of not less
than 18-gauge carbon steel or equivalent. The depth of the cabinet shall not create an exit obstruction where installed in build-
ing stairwells. With the exception of the shutoff valve, pressure gauges, fill hoses, and ancillary components; no system com-
ponents shall be visible and shall be contained behind a not less than 18-gauge interior panel.
1805.2 F 6.2 Clearance and Access. The panel shall be located not less than 36 inches (914 mm) but not more than 60
inches (1524 mm) above the finished floor or a stairway landing. Clear unobstructed access shall be provided to each panel.
1805.3 F 6.3 Door. The door shall be arranged such that where the door is open, it does not reduce the required exit width or
create an obstruction in the path of egress.
1805.4 F 6.4 Cabinet Marking. The front of each cylinder fill panel shall be marked, “FIREFIGHTER AIR SYSTEM”. The
lettering shall be in a color that contrasts with the cabinet front and in letters that are not less than 2 inches (51 mm) high with
3⁄8 of an inch (9.5 mm) brush stroke.
1805.5 F 6.5 Cabinet Components. The cabinet shall be of a size to allow for the installation of the components in Sec-
tion F 6.5.1 1805.5.1.
1805.5.1 F 6.5.1 Cylinder Fill Panel. The cylinder fill panel shall contain the gauges, isolation valves, pressure-relief valves,
pressure-regulating valves, check valves, tubing, fittings, supports, connectors, hoses, adapters, and other components to refill
SCBA cylinders.
1805.6 F 6.6 Cylinder Filling Hose. The design of the cabinet shall provide a means for storing the hose to prevent kink-
ing. Where the hose is coiled, the brackets shall be installed so that the hose bend radius is maintained at 4 inches (102 mm) or
greater. Fill hose connectors for connection to SCBA cylinders shall be designed for the direct refilling of firefighters SCBA using
rapid intervention crew/company universal air connection (RIC/UAC) quick connect fittings and shall comply with the require-
ments of CGA V-1, number 346 or 347 NFPA 1500. No other SCBA cylinder fill connections shall be permitted.
1805.7 F 6.7 Security. Each panel cover shall be maintained and locked by an approved means.

1806.0 F 7.0 Interior Cylinder Fill Stations and Enclosures.
1806.1 F 7.1 Location. Interior cylinder fill stations shall be certified rupture containment and comply with NFPA 1901. The
location of the closet or room for each air fill station shall be approved by the Authority Having Jurisdiction. Where approved
by the Authority Having Jurisdiction, the space shall be permitted to be utilized for other firefighting purposes. The door to each
room enclosing the air filling station enclosure shall be readily accessible at all times. Not less than a 6 foot (1829 mm) radius
and 180-degree (3.14 rad) clear unobstructed access to the front of the air filling station shall be provided. The enclosure shall
have emergency lighting installed in accordance with NFPA 70.
1806.2 F 7.2 Security. Each air fill station shall be installed within a lockable enclosure, closet, or room by an approved
means. Access to fill equipment and controls shall be restricted to authorized personnel by key or other means.
1806.3 F 7.3 Components. The air fill station shall contain the gauges, isolation valves, pressure-relief valves, pressure-reg-
ulating valves, check valves, tubing, fittings, supports, connectors, hoses, adapters, and other components to refill SCBA cylin-
ders.
1806.4 F 7.4 Cylinder Filling Hose. Where hoses are used, the design of the cabinet shall provide a means for storing the
hose to prevent kinking. Where the hose is coiled, the brackets shall be installed so that the hose bend radius is maintained at 4
inches (102 mm) or greater. Fill hose connectors for connection to SCBA cylinders shall comply with the requirements of CGA
V-1, no. 346 or 347 be designed for the direct refilling of firefighters SCBA using rapid intervention crew/company universal
air connection (RIC/UAC) quick connect fittings and shall comply with the requirements of NFPA 1500 as approved by the
Authority Having Jurisdiction. For high-pressure SCBA cylinders of 4500 pounds-force per square inch (psi) (31 026 kPa), no.
347 connectors shall be used. For low-pressure SCBA cylinders of 3000 psi (20 684 kPa) and 2200 psi (15 168 kPa), no. 346
connectors shall be used. No other SCBA cylinder fill connections shall be permitted.
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1806.5 F 7.5 Enclosure and Air Filling Station Marking. Each enclosure, closet, or room shall be marked, “FIRE-
FIGHTERS AIR SYSTEM.” The lettering shall be in a color that contrasts with the cabinet front and in letters that are not less
than 2 inches (51 mm) high with 3⁄8 of an inch (9.5 mm) brush stroke.

1807.0 F 8.0 Materials.
1807.1 F 8.1 General. Pressurized components shall be compatible for use with high-pressure breathing air equipment and
self-contained breathing air apparatus. Pressurized breathing air components shall be rated for not less than a working pressure
of 5000 psi (34 474 kPa).
1807.2 F 8.2 Tubing. Tubing shall be stainless steel in accordance with ASTM A269, or other approved materials that are com-
patible with breathing air at the system pressure. Routing of tubing and bends shall be such as to protect the tubing from mechan-
ical damage.
1807.3 F 8.3 Fittings. Fittings shall be constructed of stainless steel in accordance with ASTM A479, or other approved mate-
rials that are compatible with breathing air at the system pressure.
1807.4 F 8.4 Prohibited Materials. The use of nonmetallic materials, carbon steel, iron pipe, malleable iron, high-strength
gray iron, or alloy steel shall be prohibited for breathing air pipe and tubing materials.
1807.5 F 8.5 Pressure Air Monitoring Switch. An electric low automatic air- pressure and air quality monitoring system
switch shall be installed in the piping system to monitor the air pressure. The pressure switch air monitoring system shall trans-
mit a supervisory signal to the central alarm monitoring station where the air quality exceeds NFPA 1989 levels for breathing
air or where the pressure of the breathing air system is less than 80 percent of the system operating pressure. Activation of the
pressure switch air monitoring system shall also activate an audible alarm and visual strobe located at the building annunciator
panel. A weather-resistant sign shall be provided in conjunction with the audible alarm stating, “FIREFIGHTER AIR SYSTEM
– LOW AIR PRESSURE AIR MONITORING SYSTEM ALARM.” Where not part of a building annunciator panel, the lettering
shall be in a contrasting color, and the letters shall be not less than 2 inches (51 mm) high with 3⁄8 of an inch (9.5 mm) brush
stroke.
1807.6 F 8.6 Isolation Valve. A system isolation valve shall be installed downstream of each air fill station and shall be located
in the panel or within 3 feet (914 mm) of the station. The isolation valve shall be marked with its function in letters that are not
less than 3⁄16 of an inch (4.8 mm) high with a 1⁄16 of an inch (1.6 mm) brushstroke.

1808.0 F 9.0 System Requirements.
1808.1 F 9.1 Protection. Components of the firefighter breathing air replenishment system installed in a building or struc-
ture shall be protected by not less than 2 hour fire-resistive construction. Components shall be protected from physical damage.
1808.2 F 9.2 Markings. Components shall be clearly identified by means of stainless steel or plastic labels or tags indicating
their function. This shall include not less than all fire department connection panels, air fill stations, air storage system, gauges,
valves, air connections, air outlets, enclosures, and doors.
1808.3 F 9.3 Tubing Markings. Tubing shall be clearly marked, “FIREFIGHTERS AIR SYSTEM” and “HIGH PRESSURE
BREATHING AIR” by means of signs or self-adhesive labels. Signs shall be 1 inch (25.4 mm) high and shall be secured to the
tubing. Signs shall be made of brass, stainless steel, or plastic and engraved with 3⁄8 of an inch (9.5 mm) letters with 1⁄16 of an
inch (1.6 mm) stroke lettering. Signs or labels shall be placed at not less than 20 foot (6096 mm) intervals and at each fitting,
whether the tubing is concealed or in plain view. Tubing shall have a sign or label at an accessible point.
1808.4 F 9.4 Support. Pipe and tubing shall be supported at intervals not less than shown in Table 313.1 of this code. Pipe
and tubing shall be supported in accordance with Section 313.0 of this code.

1809.0 F 10.0 Design Criteria.
1809.1 F 10.1 Fill Time. The system shall be designed to fill, at the most remote fill station or panel, not less than two 66 cubic
foot (ft3) (1.87 m3) compressed breathing air cylinders to a pressure not to exceed 4500 psi (31 026 kPa) simultaneously in 3
minutes or less. Where greater capacity is required, the Authority Having Jurisdiction shall specify the required system capac-
ity.
1809.2 F 10.2 Fill Panels or Stations Location. Cylinder fill panels or stations shall be installed in the interior of build-
ings in accordance with Section F 10.2.1 1809.2.1 through Section F 10.2.3 1809.2.3.
1809.2.1 F 10.2.1 High-Rise Buildings. An interior cylinder fill panel or station shall be installed commencing on the third
floor and every third floor thereafter above grade. For underground floors in buildings with more than five two underground
floors, an interior cylinder fill panel or station shall be installed commencing on the third floor below grade and every three floors
below grade thereafter, except for the bottom-most floor.
1809.2.2 F 10.2.2 Underground Structures. For underground floors in buildings with more than five two underground
floors, an interior cylinder fill panel or station shall be installed commencing on the third floor below grade and every three floors
below grade thereafter, except for the bottom-most floor.
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1809.2.3 F 10.2.3 Installation Locations. The specific location or locations on each floor shall be approved by the Author-
ity Having Jurisdiction.

1810.0 F 11.0 System Assembly Requirements.
1810.1 F 11.1 General. The system shall be an all-welded system except where the tubing joints are readily accessible and
at the individual air fill panels or stations. Where mechanical high-pressure tube fittings are used, they shall be approved for the
type of materials to be joined and rated for the maximum pressure of the system.
1810.2 F 11.2 Welding Requirements. Prior to and during the welding of sections of tubing, a continuous, regulated dry
nitrogen or argon purge at 3 psi (21 kPa) shall be maintained to eliminate contamination with products of the oxidation or weld-
ing flux. The purge shall commence not less than 2 minutes prior to welding operations and continue until the welded joint is
at ambient temperature. Welding procedures shall comply with the following requirements:
(1) Qualification of the WPS to be used, and of the performance of welders and operators, is required.
(2) No welding shall be done where there is impingement of rain, snow, sleet, or high wind on the weld area.
(3) Tack welds permitted to remain in the finished weld shall be made by a qualified welder. Tack welds made by an unquali-

fied welder shall be removed. Tack welds which remain shall be made with an electrode and WPS which is the same as or
equivalent to the electrode and WPS to be used for the first pass. The stopping and starting ends shall be prepared by grind-
ing or other means so that they are capable of being satisfactory incorporated into the final weld. Tack welds which have
cracked shall be removed.

(4) Arc strikes outside the area of the intended weld shall be avoided on a base material. [ASME B31.1:127.4.1]
1810.3 F 11.3 Prevention of Contamination. The system components shall not be exposed to contaminants, including but
not limited to, oils, solvents, dirt, and construction materials. Where contamination of system components has occurred, the
affected component shall not be installed in the system.

1811.0 F 12.0 System Acceptance and Certification.
1811.1 F 12.1 Static Pressure Testing. Following fabrication, assembly, and installation of the piping distribution system,
exterior connection panel, and interior cylinder fill panels, the Authority Having Jurisdiction shall witness the pneumatic test-
ing of the complete system at a test pressure of not less than 7500 psi (51 711 kPa) using oil-free dry air, nitrogen, or argon. A
pneumatic test of not less than 24 hours shall be performed. During this test, all fittings, joints, and system components shall be
inspected for leaks. A solution compatible with the system component materials shall be used on each joint and fitting. Defects
in the system or leaks detected shall be documented on an inspection report, repaired or replaced. As an alternate, a pressure-
decay test in accordance with ASME B31.3 shall be permitted.
1811.2 F 12.2 Low Pressure Switch Test. Upon successful completion of the 24 hour static pressure test, the system’s low-
pressure monitoring switch shall be calibrated to not less than 3000 psi (20 684 kPa) descending, and tested to verify that the
signal is annunciated at the building’s main fire alarm panel and by means of an audible alarm and visual strobe located in a vis-
ible location.
1811.3 F 12.3 Compatibility Check. Each air fill panel and station, and each exterior fire department connection panel, shall
be tested for compatibility with the fire department’s SCBA fill fittings.
1811.4 F 12.4 Material Certifications. The pipe or tubing material certifications shall be provided to the Authority Having
Jurisdiction.
1811.5 F 12.5 Air Sampling. Before the system is placed into service, a minimum of two samples shall be taken from sep-
arate air fill panels and submitted to an independent certified gas analysis laboratory to verify the system’s cleanliness and that
the air is in accordance with the following requirements for breathing air:
(1) Breathing air shall have oxygen content not less than 19.5 percent and not greater than 23.5 percent by volume.
(2) Breathing air shall not have a concentration of carbon monoxide exceeding 5.0 parts per million (ppm) by volume.
(3) Breathing air shall not have a concentration of carbon dioxide exceeding 1000 ppm by volume.
(4) Breathing air shall not have a concentration of condensed oil and particulate exceeding 7.2 E-11 pounds per cubic inch

(lb/in3) (2.0 mg/m3) at 72°F (22°C) and 30 inches of Hg (102 kPa).
(5) Breathing air shall not have a concentration of water exceeding 24 ppm by volume.
(6) Breathing air shall not have a nonmethane VOC content exceeding 25 ppm as methane equivalents.
(7) Breathing air shall not have a pronounced or unusual odor.
(8) Breathing air shall have a concentration of nitrogen not less than 75 percent and not greater than 81 percent. [NFPA 1989:5.6]

The written report of the analysis shall be submitted to the Authority Having Jurisdiction, documenting that the breathing
air is in accordance with this section.
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1811.5.1 F 12.5.1 Air Quality Analysis. During the period of air quality analysis, the air fill panel inlet shall be secured so
that no air is capable of being introduced into the system and each air fill panel shall be provided with a sign stating, “AIR
QUALITY ANALYSIS IN PROGRESS, DO NOT FILL OR USE ANY AIR FROM THIS SYSTEM.” This sign shall be not
less than 81⁄2 inches (216 mm) by 11 inches (279 mm) with not less than 1 inch (25.4 mm) lettering.
1811.6 F 12.6 Annual Air Sampling. The breathing air within the system shall be sampled and certified annually and
inspected in accordance with the procedure in Section F 12.5 1811.5.
1811.7 F 12.7 Final Proof Test. The Authority Having Jurisdiction shall witness the filling of two empty 66 cubic foot (ft3)
(1.87 m3) capacity SCBA cylinders in 3 minutes or less, using compressed air supplied by fire department equipment connected
to the exterior fire department connection panel. The SCBA cylinders shall be filled at the air fill panel or station farthest from
the exterior fire department connection panel. Following this, not less than two air samples shall then be taken from separate
air filling stations and submitted to an independent certified gas analyst laboratory to verify the system’s cleanliness and that
the air is in accordance with the requirements of NFPA 1989. The written report shall be provided to the Authority Having Juris-
diction certifying that the air analysis is in accordance with the above requirements. 

F 2.0 Definitions.
For purposes of this chapter, the following definitions shall apply:

210.0
High-Rise Building. A building where the floor of an occupiable story exceeds 75 feet (22 860 mm) above the lowest level
of fire department vehicle access. [NFPA 5000:3.3.64.10]

211.0
Interior Cylinder Fill Panels. Lockable interior panels that provide firefighters the ability to regulate breathing air pressure
and refill SCBA cylinders.
Interior Cylinder Fill Stations and Enclosures. Free-standing fill containment stations that provide firefighters the abil-
ity to regulate breathing air pressure and refill SCBA cylinders.

217.0
Open-Circuit Self-Contained Breathing Apparatus. An SCBA in which exhalation is vented to the atmosphere and not
rebreathed. [NFPA 1981:3.3.29]

221.0
Self-Contained Breathing Apparatus (SCBA). An atmosphere-supplying respirator that supplies a respirable air atmos-
phere to the user from a breathing source that is independent of the ambient environment and designed to be carried by the user.
[NFPA 1981:3.3.40]

For the purposes of this appendix code, where this term is used without a qualifier, it indicates an open-circuit self-contained
breathing apparatus or combination SCBA/SARs. For the purposes of this appendix code, combination SCBA/SARs are encom-
passed by the terms self-contained breathing apparatus or SCBA.

225.0
Welding Procedure Specification (WPS). A written qualified welding procedure prepared to provide direction for mak-
ing production welds to code requirements. [ASME B31.1:100.2]

TABLE 1401.1
REFERENCED STANDARDS

Note: NFPA 1500 and NFPA 1901 meet the requirements for mandatory reference standards in accordance
with Section 3-3.7.1 of IAPMO’s Regulations Governing Committee Projects.

(portions of table now shown remain unchanged)

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED 
SECTIONS

CGA V-1-2005 Compressed Gas Cylinder Valve Outlet and Inlet Connections Valves F 6.6, F 7.4
NFPA 1500-2013* Fire Department Occupational Safety and Health Program Miscellaneous 1805.6, 1806.4
NFPA 1901-2009* Automotive Fire Apparatus Miscellaneous 1806.1
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SUBSTANTIATION:
Recognition of firefighter breathing air replenishment systems has become prevalent and more widely accepted
nationally. Jurisdictions from Florida to California are utilizing the systems to dramatically increase firefighter safety
by providing a safe source of breathing air close to the emergency incident. Trained firefighters can now fight the fire,
perform search and rescue, and provide medical treatment instead of wasting critical time lugging oxygen bottles up
and down stairs.

In many jurisdictions that already adopt the UPC such as: Sacramento, San Francisco, San Jose, Phoenix,
Mesa, Tempe, and Reno, it is important to place the language into the mandatory body of the code so that jurisdic-
tions, fire departments, plumbing installers, and manufacturers have specific guidance when designing, installing,
and inspecting these critical life-safety systems.

In 2004, IAPMO created a subcommittee of industry experts including firefighters, safety directors, users, and
plumbers to develop the first safety provisions for these systems. The original proposal was to create a new chap-
ter 17 for FBARS but the committee thought it wise to give the users a chance to get used to the provisions and voted
to place them into the appendices (Appendix F) until such time as these systems become more widespread. This
current proposal moves the safety provisions they created for Appendix F and places them directly into the code in
its entirety so that they can be developed and updated by experts in the ANSI accredited code development process
bringing consistency and uniformity. The systems have been proven effective over the last 10 years.

During the 2006 Uniform Plumbing Code development cycle, the High-Rise Fire Safety Directors Association,
based in New York, sent a letter to the Standards Council Secretary, expressing their support of including the lan-
guage in Chapter 17 of the UPC and stating: “We believe it is in the interest of all fire departments and communities
they serve to be aware of and support the adoption of this critically important fire industry development”.

Many jurisdictions do not adopt all of the appendices of the code and have to go through a separate legislative
process to adopt these requirements. Those cities listed above have systems either based upon or very similar to
Appendix F. This will invite their participation to update and participate in the IAPMO ANSI development process
thereby allowing them to have fewer amendments at the local level and will bring more uniformity to the design,
installation, and inspection of these critical systems.

The following edits made to the provisions of Appendix F (new Chapter 18) increase firefighter safety by bring-
ing consistency and uniformity to the provisions of the chapter and current industry standards:
• Section F 3.1 Systems should monitor the air quality injected by fire fighters as well as the pressure.
• Section F 6.1 Locations for cabinet requirements shall be approved by the Authority Having Jurisdiction.
• Section F 6.2 Locations for cabinet requirements shall be approved by the Authority Having Jurisdiction.
• Section F 6.6 The new language provides for the specification of how and when RIC/UAC quick connect fittings

shall be used in emergency situations per NFPA 1500.
• Section F 7.1 The new language for interior fill stations gives guidance for the safe design of fill stations per

NFPA 1901.
• Section F 7.4 The new language provides for the specification of how and when RIC/UAC quick connect fittings

shall be used in emergency situations per NFPA 1500.
• Section F 8.5 This new language creates safer levels of breathing air for fire fighters based upon the most cur-

rent safe levels per NFPA 1989.
• Section F 10.2 Existing language is inconsistent with Section F 4.1. The new language provides consistency

between code sections.

COMMITTEE ACTION: Accept as Submitted

NOTE: Item # 362 failed to achieve the necessary 2⁄3 affirmative vote of returned ballots. In accordance with Section
4-3.5.2 of the Regulations Governing Committee Projects, a public comment is requested for this proposal. The
technical committee will reconsider this proposal as a public comment.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT (Assembly Action):
SUBMITTER: Michael V. Koch, City of Fowler, CA

RECOMMENDATION: 
Request to reject the code change proposal by this public comment.
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SUBSTANTIATION:
There is no technical justification for mandating such a system. In addition to the cost of installing this system, there
is an ungoing cost as a result of lost leasable space. Assuming a 75 year life to a building, this system will cost the
building owner over $5,500,000 dollars in lost revenue. This cannot be justified for the simple luxury of filling a fire-
fighters self-contained breathing apparatus tank. Many fire departments do not want their firefighters filling breath-
ing tanks because of the inherent dangers associated with the filling operation. Furthermore, the building code
provides firefighter controls for the elevator to facilitate fighting the fire and supplying additional breathing air tanks
to those involved in the firefighting operation. It is inappropriate for a consensus committee that has no involvement
in firefighting, the fire code, nor the building code to be voting to mandate a firefighting breathing air system in build-
ings. The Plumbing Technical Committee does not include the expertise to make such decisions. Any mandate for
such a system belongs in either the building code or fire code.
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Item # 364 Comment Seq # 156
UPC 2015 – (F 12.5):

SUBMITTER: Dave Levanger
Chair, Technical Correlating Committee (TCC) (see TCC Report Item # 135)

RECOMMENDATION:
Revise text as follows:

F 12.5 Air Sampling. Before the system is placed into service, a minimum of two samples shall be taken from separate air
fill panels and submitted to an independent certified gas analysis laboratory to verify the system’s cleanliness and that the air is
in accordance with the following requirements for breathing air:
(1) – (4) (remaining text unchanged)
(5) Where breathing air supply for respirators is stored at pressures exceeding 15 bar (1500 kPa), the bBreathing air shall not

have a concentration of water exceeding 24 ppm by volume.

(remaining text unchanged)

SUBSTANTIATION:
Section F 12.5(5) is being revised to correlate with NFPA 1989-2008 in accordance with IAPMO’s Regulations Gov-
erning Committee Projects (Extract Guidelines).

COMMITTEE ACTION: Accept as Submitted

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Tim Ross, Ross Distributing, Inc.

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

F 11.2 Welding Requirements. (remaining text unchanged)
(4) Arc strikes outside the area of the intended weld shall be avoided on a base material metal. [ASME B31.1:127.4.1]

SUBSTANTIATION:
Section F 11.2(4) of the UPC is being revised to correlate with ASME B31.1-2012 (latest version) in accordance
with IAPMO’s Regulations Governing Committee Projects (Extract Guidelines).
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Item # 367 Comment Seq # 157
UPC 2015 – (Appendix K, Table 1401.1):

SUBMITTER: Ronald Rice
IAPMO Green Technical Committee

RECOMMENDATION:
Revise text as follows:

APPENDIX K
POTABLE RAINWATER CATCHMENT SySTEMS

K 101.0 General.
K 101.1 Applicability. The provisions of this appendix shall apply to the installation, construction, alteration, and repair of
potable rainwater catchment systems.
K 101.2 System Design. Potable rainwater catchment systems in accordance with this appendix shall be designed by a per-
son registered, licensed, or deemed competent by the Authority Having Jurisdiction to perform potable rainwater catchment
system design work.
K 101.3 Permit. It shall be unlawful for a person to construct, install, or alter, or cause to be constructed, installed, or altered
a potable rainwater catchment systems in a building or on a premise without first obtaining a permit to do such work from the
Authority Having Jurisdiction.
K 101.3.1 Plumbing Plan Submission. No permit for a rainwater catchment system requiring a permit shall be issued
until complete plumbing plans, with data satisfactory to the Authority Having Jurisdiction, have been submitted and approved.
No changes or connections shall be made to either the rainfall catchment or the potable water system within a site containing a
rainwater catchment water system without approval by the Authority Having Jurisdiction.
K 101.3.2 System Changes. No changes or connections shall be made to either the rainwater catchment system or the
potable water system within a site containing a rainwater catchment system requiring a permit without approval by the Author-
ity Having Jurisdiction.
K 101.4 Product and Material Approval. System components shall be properly identified as to the manufacturer.
K 101.4.1 Plumbing Materials and Systems. Pipe, pipe fittings, traps, fixtures, material, and devices used in a potable
rainwater system shall be listed or labeled (third-party certified) by a listing agency (accredited conformity assessment body)
and shall be in accordance with approved applicable recognized standards referenced within this code, and shall be free from
defects. Unless otherwise provided for in this appendix, materials, fixtures, or devices used or entering into the construction of
plumbing systems, or parts thereof, shall be submitted to the Authority Having Jurisdiction for approval.
K 101.5 Maintenance and Inspection. Potable rainwater catchment systems and components shall be inspected and main-
tained in accordance with Section K 101.5.1 through Section K 101.5.3.
K 101.5.1 Frequency. Potable rainwater catchment systems and components shall be inspected and maintained in accor-
dance with Table K 101.5 unless more frequent inspection and maintenance is required by the manufacturer.
K 101.5.2 Maintenance Log. A maintenance log for potable rainwater catchment systems shall be maintained by the prop-
erty owner and be available for inspection. The property owner or designated appointee shall ensure that a record of testing,
inspection, and maintenance in accordance with Table K 101.5 is maintained in the log. The log will indicate the frequency of
inspection, and maintenance for each system. A record of the required water quality tests shall be retained for not less than 2
years.
K 101.5.3 Maintenance Responsibility. The required maintenance and inspection of potable rainwater catchment systems
shall be the responsibility of the property owner, unless otherwise required by the Authority Having Jurisdiction.
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TABLE K 101.5
MINIMUM POTABLE RAINWATER CATCHMENT SySTEM TESTING, INSPECTION, AND MAINTENANCE FREQUENCy

K 101.6 Operation and Maintenance Manual. An operation and maintenance manual for potable rainwater catchment sys-
tems shall be supplied to the building owner by the system designer. The operating and maintenance manual shall include the
following:
(1) Detailed diagram of the entire system and the location of system components.
(2) Instructions on operating and maintaining the system.
(3) Details on maintaining the required water quality as determined by the Authority Having Jurisdiction.
(4) Details on deactivating the system for maintenance, repair, or other purposes.
(5) Applicable testing, inspection, and maintenance frequencies in accordance with Table K 101.5.
(6) A method of contacting the manufacturer(s).
K 101.7 Minimum Water Quality Requirements. The minimum water quality for potable rainwater catchment systems
shall comply with the applicable water quality requirements as determined by the public health Authority Having Jurisdiction.
In the absence of water quality requirements, the guidelines EPA/625/R-04/108 contain recommended water reuse guidelines
to assist regulatory agencies develop, revise, or expand alternate water source water quality standards.
K 101.8 Material Compatibility. In addition to the requirements of this appendix, potable rainwater catchment systems shall
be constructed of materials that are compatible with the type of pipe and fitting materials and water conditions in the system.
K 101.9 System Controls. Controls for pumps, valves, and other devices that contain mercury that come in contact with the
water supply shall not be permitted.

K 102.0 Connection.
K 102.1 General. No water piping supplied by a potable rainwater catchment system shall be connected to a source of sup-
ply without the approval of the Authority Having Jurisdiction, Health Department, or other department having jurisdiction.
K 102.2 Connections to Public or Private Potable Water Systems. Potable rainwater catchment systems shall have
no direct connection to a public or private potable water supply or alternate water source system. Potable water from a public
or private potable water system is permitted to be used as makeup water to the rainwater storage tank provided the public or pri-
vate potable water supply connection is protected by an air gap or reduced-pressure principle backflow preventer in accordance
with this code.
K 102.3 Backflow Prevention. The potable rainwater catchment system shall be protected against backflow in accordance
with this code.

DESCRIPTION MINIMUM FREQUENCy
Inspect and clean filters and screens, and replace (where necessary). Every 3 months
Inspect and verify that disinfection, filters and water quality treat-
ment devices and systems are operational. Perform water quality
tests in accordance with the Authority Having Jurisdiction.

In accordance with the manufacturer’s instructions, and the Author-
ity Having Jurisdiction.

Perform applicable water quality tests to verify compliance with
Section K 104.2

Every 3 months

Perform a water quality test for E. Coli, Total Coliform, and Het-
erotrophic bacteria. For a system where 25 different people con-
sume water from the system over a 60 day period, a water quality
test for cryptosporidium shall be performed.

After initial installation and every 12 months thereafter, or as
directed by the Authority Having Jurisdiction.

Inspect and clear debris from rainwater gutters, downspouts, and
roof washers.

Every 6 months

Inspect and clear debris from roof or other aboveground rainwater
collection surface.

Every 6 months

Remove tree branches and vegetation overhanging roof or other
aboveground rainwater collection surface.

As needed

Inspect pumps and verify operation. After initial installation and every 12 months thereafter
Inspect valves and verify operation. After initial installation and every 12 months thereafter
Inspect pressure tanks and verify operation. After initial installation and every 12 months thereafter
Clear debris and inspect storage tanks, locking devices, and verify
operation.

After initial installation and every 12 months thereafter

Inspect caution labels and marking. After initial installation and every 12 months thereafter
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K 103.0 Potable Rainfall Catchment System Materials.
K 103.1 Collections Surfaces. The collection surface for potable applications shall be constructed of a hard, impervious
material and shall be approved for potable water use. Roof coatings, paints, and liners shall comply with NSF Protocol P151.
K 103.1.1 Prohibited. Roof paints and coatings with lead, chromium, or zinc shall not be permitted. Wood roofing material
and lead flashing shall not be permitted.
K 103.2 Rainwater Catchment System Drainage Materials. Materials used in rainwater catchment drainage systems,
including gutters, downspouts, conductors, and leaders shall be in accordance with the requirements of this code for storm
drainage.
K 103.3 Storage Tanks. Rainwater storage shall be constructed of solid, durable materials not subject to excessive corrosion
or decay and shall be watertight. Storage tanks shall be approved by the Authority Having Jurisdiction for potable water appli-
cations, provided such tanks are in accordance with approved applicable standards. Rainwater storage shall comply with Sec-
tion K 104.4.
K 103.4 Water Supply and Distribution Materials. Potable rainwater supply and distribution materials shall comply with
the requirements of this code for potable water supply and distribution systems.

K 104.0 Design and Installation.
K 104.1 Collection Surfaces. Rainwater shall be collected from roof or other cleanable aboveground surfaces specifically
designed for rainwater catchment. A rainwater catchment system shall not collect rainwater from:
(1) Vehicular parking surfaces
(2) Surface water runoff
(3) Bodies of standing water
K 104.1.1 Prohibited Discharges. Overflows, condensate, and bleed-off pipes from roof-mounted equipment and appliances
shall not discharge onto roof surfaces that are intended to collect rainwater.
K 104.2 Minimum Water Quality. The minimum water quality for harvested rainwater shall comply with the applicable
water quality requirements for the intended applications as determined by the Authority Having Jurisdiction, Health Department,
or other department having jurisdiction. Upon initial system startup, the quality of the water for the intended application shall
be verified at the point(s) of use as determined by the Authority Having Jurisdiction. In the absence of water quality require-
ments determined by the Authority Having Jurisdiction, the minimum water quality shall be in accordance with Table K 104.2(1).

TABLE K 104.2(1)
MINIMUM WATER QUALITy1,2

Notes:
1 Upon failure of the fecal coliform test, the system shall be re-commissioned involving cleaning and retesting in accordance with Section K 104.2.
2 One sample shall be analyzed for applications serving up to 1000 persons. Where the treated water shall serve 1000 - 2500 persons two samples shall be ana-

lyzed, and for 2501 - 3300 persons three samples shall be analyzed.

Normal system maintenance will require system testing every 3 months. Systems shall comply with Table K 104.2(2).

TABLE K 104.2(2)
MINIMUM SySTEM MAINTENANCE REQUIREMENTS1,2

Notes:
1 Upon failure of the fecal coliform test, the system shall be re-commissioned involving cleaning and retesting in accordance with Section K 104.2.
2 One sample shall be analyzed for applications serving up to 1000 persons. Where the treated water shall serve 1000 - 2500 persons two samples shall be ana-

lyzed, and for 2501 - 3300 persons three samples shall be analyzed.

Escherichia coli (fecal coliform) 99.9 % reduction
Protozoan Cysts 99.99 % reduction
Viruses 99.99 % reduction
Turbidity <0.3 NTU

Escherichia coli (fecal coliform) 99.9 % reduction
Turbidity <0.3 NTU
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K 104.2.1 Filtration Devices. Potable water filters shall comply with NSF 53 and shall be installed in accordance with the
manufacturer’s installation instructions.
K 104.2.2 Disinfection Devices. Chlorination, ozone, and ultraviolet, or other disinfection methods approved by an Author-
ity Having Jurisdiction, or the product is listed and certified according to a microbiological reduction performance standard for
drinking water, shall be used to treat harvested rainwater to meet the required water quality permitted. The disinfection devices
and systems shall be installed in accordance with the manufacturers installation instructions and the conditions of listing. Dis-
infection devices and systems shall be located downstream of the storage tank.
K 104.3 Overhanging Tree Branches and Vegetation. Tree branches and vegetation shall not be located over the roof
or other aboveground rainwater collection surface. Where existing tree branch and vegetation growth extends over the rainwa-
ter collection surface, it shall be removed in accordance with Section K 101.5.
K 104.4 Rainwater Storage Tanks. Rainwater storage tanks shall be installed in accordance with Section K 104.4.1 through
Section K 104.4.5 104.4.7.
K 104.4.1 Construction. Rainwater storage tanks shall be constructed of solid, durable materials not subject to excessive cor-
rosion or decay and shall be watertight. Storage tanks shall be approved by the Authority Having Jurisdiction for potable water
applications, provided such tanks are in accordance with approved applicable standards.
K 104.4.12 Location. Rainwater storage tanks shall be permitted to be installed above or below grade.
K 104.4.12.1 Above Grade. Above grade storage tanks shall be of an opaque material, approved for aboveground use in direct
sunlight, or shall be shielded from direct sunlight. Tanks shall be installed in an accessible location to allow for inspection and
cleaning. The tank shall be installed on a foundation or platform that is constructed to accommodate loads in accordance with
the building code.
K 104.4.12.2 Below Grade. Rainwater storage tanks installed below grade shall be structurally designed to withstand antic-
ipated earth or other loads. Holding tank covers shall be capable of supporting an earth load of not less than 300 pounds per square
foot (lb/ft2) (1465 kg/m2) where the tank is designed for underground installation. Below grade rainwater tanks installed under-
ground shall be provided with manholes. The manhole opening shall be not less than 20 inches (508 mm) in diameter and located
not less than 4 inches (102 mm) above the surrounding grade. The surrounding grade shall be sloped away from the manhole.
Underground tanks shall be ballasted, anchored, or otherwise secured, to prevent the tank from floating out of the ground where
empty. The combined weight of the tank and hold down system shall meet or exceed the buoyancy force of the tank.
K 104.4.23 Drainage and Overflow. Rainwater storage tanks shall be provided with a means of draining and cleaning. The
overflow drain shall not be equipped with a shutoff valve. The overflow outlet shall discharge in accordance with this code for
storm drainage systems. Where discharging to the storm drainage system, the overflow drain shall be protected from backflow
of the storm drainage system by a backwater valve or other approved method.
K 104.4.23.1 Overflow Outlet Size. The overflow outlet shall be sized to accommodate the flow of the rainwater entering
the tank and not less than the aggregate cross-sectional area of the inflow pipes.
K 104.4.34 Opening and Access Protection.
K 104.4.34.1 Animals and Insects. Rainwater tank openings to the atmosphere shall be protected to prevent the entrance
of insects, birds, or rodents into the tank.
K 104.4.34.2 Human Access. Rainwater tank access openings exceeding 12 inches (305 mm) in diameter shall be secured
to prevent tampering and unintended entry by either a lockable device or other approved method.
K 104.4.34.3 Exposure to Sunlight. Rainwater tank openings shall not be exposed to direct sunlight.
K 104.4.45 Inlets. A device or arrangement of fittings shall be installed at the inlet of the tank to prevent rainwater from dis-
turbing sediment as it enters the tank.
K 104.4.56 Primary Tank Outlets. The primary tank outlet shall be located not less than 4 inches (102 mm) above the bot-
tom of the tank, or shall be provided with a floating inlet to draw water from the cistern just below the water surface.
K 104.4.7 Storage Tank Venting. Where venting by means of drainage or overflow piping is not provided, or is considered
insufficient, a vent shall be installed on each tank. The vent shall extend from the top of the tank and terminate not less than 6
inches (152 mm) above grade and shall be not less than 11⁄2 inches (40 mm) in diameter. The vent terminal shall be directed down-
ward and covered with a 3⁄32 of an inch (2.4 mm) mesh screen to prevent the entry of vermin and insect.
K 104.5 Pumps. Pumps serving rainwater catchment systems shall be listed for potable water use. Pumps supplying water to
water closets, urinals, and trap primers shall be capable of delivering not less than 15 pounds-force per square inch (psi) (103
kPa) residual pressure at the highest and most remote outlet served. Where the water pressure in the rainwater supply system
within the building exceeds 80 psi (552 kPa), a pressure reducing valve reducing the pressure to 80 psi (552 kPa) or less to water
outlets in the building shall be installed in accordance with this code.
K 104.6 Roof Drains. Primary and secondary roof drains, conductors, leaders, overflows, and gutters shall be designed and
installed in accordance with this code.



K 104.7 Water Quality Devices and Equipment. Devices and equipment used to treat rainwater to maintain the minimum
water quality requirements determined by the Authority Having Jurisdiction shall be listed or labeled (third-party certified) by
a listing agency (accredited conformity assessment body) and approved for the intended application.
K 104.7.1 Filtration and Disinfection Systems. Filtration and disinfection systems shall be located after the water stor-
age tank. Where a chlorination system is installed, it shall be installed upstream of filtration systems. Where an ultraviolet dis-
infection system is installed, a filter not more than 5 microns (5 µm) shall be installed upstream of the disinfection system.
K 104.8 Freeze Protection. Tanks and piping installed in locations subject to freezing shall be provided with an approved
means of freeze protection.
K 104.9 Roof Washer or Pre-Filtration System. Collected rainwater shall pass through a roof washer or pre-filtration sys-
tem before the water enters the rainwater storage tank. Roof washer systems shall comply with Section K 104.9.1 through Sec-
tion K 104.9.4.
K 104.9.1 Size. The roof washer shall be sized to direct rainwater containing debris that has accumulated on the collection sur-
face away from the storage tank. The ARCSA/ASPE 63 rainwater catchment design and installation standard contains additional
guidance on acceptable methods of sizing roof washers.
K 104.9.2 Debris Screen. The inlet to the roof washer shall be provided with a debris screen or other approved means that
protects the roof washer from the intrusion of debris and vermin. Where the debris screen is installed, the debris screen shall be
corrosion resistant and shall have openings not larger than 1⁄2 of an inch (12.7 mm).
K 104.9.3 Drain Discharge. Water drained from the roof washer or pre-filter shall be diverted away from the storage tank
and discharged to a disposal area that does not cause property damage or erosion. Roof washer drainage shall not drain over a
public way.
K 104.9.4 Automatic Drain. Roof washing systems shall be provided with an automatic means of self draining between rain
events.
K 104.10 Filtration and Disinfection Systems. Filtration and disinfection systems shall be located after the water stor-
age tank. Where a chlorination system is installed, it shall be installed upstream of filtration systems. Where an ultraviolet dis-
infection system is installed, a filter not more than 5 microns (5 µm) shall be installed upstream of the disinfection system.
K 104.11 Roof Gutters. Gutters shall maintain a minimum slope and be sized in accordance with this code.
K 104.12 Drains, Conductors, and Leaders. The design and size of rainwater drains, conductors, and leaders shall com-
ply with this code.
K 104.13 Size of Potable Water Piping. Potable rainwater system distribution piping shall be sized in accordance with this
code for sizing potable water piping.

K 105.0 Cleaning.
K 105.1 General. The interior surfaces of tanks and equipment shall be clean before they are put into service.

K 106.0 Supply System Inspection and Test.
K 106.1 General. Rainwater catchment systems shall be inspected and tested in accordance with the applicable provisions of
this code for testing of potable water and storm drainage systems. Storage tanks shall be filled with water to the overflow open-
ing for a period of 24 hours, and during inspection, or by other means as approved by the Authority Having Jurisdiction. Seams
and joints shall be exposed during inspection and checked for water tightness.

TABLE 1401.1
REFERENCED STANDARDS

Note: ARCSA/ASPE 63 is a working draft and is not completed at the time of this monograph.

(portions of table not shown remain unchanged)

SUBSTANTIATION:
This proposal updates Appendix K of the UPC with Appendix B of the 2012 IAPMO Green Plumbing and Mechani-
cal Code Supplement.

STANDARD TITLE STANDARD NUMBER APPLICATION REFERENCED 
SECTIONS

ARCSA/ASPE 63 Rainwater Catchment Systems Miscellaneous K 104.9.1
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COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
ARCSA/ASPE 63 is still a working draft, and should not be referenced in the code until its completed. Furthermore,
EPA 625/R-04/108 was not developed via open process having a published development procedure in accordance
with Section 3-3.7.1.2 of IAPMO’s Regulations Governing Committee Projects, and is a guideline that is not enforce-
able. Therefore, the committee would like the reference to EPA 625/R-04/108 deleted in Section K 101.7. See com-
mittee actions on Items # 350 and # 351.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Ronald Rice, IAPMO Green Technical Committee

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

K 101.7 Minimum Water Quality Requirements. The minimum water quality for potable rainwater catchment systems
shall comply with the applicable water quality requirements as determined by the public health Authority Having Jurisdiction.
In the absence of water quality requirements, the guidelines EPA/625/R-04/108 contain recommended water reuse guidelines
to assist regulatory agencies develop, revise, or expand alternate water source water quality standards.

TABLE 1401.1
REFERENCED STANDARDS

Note: ARCSA/ASPE 63 meets the requirements for a mandatory reference standard in accordance with Sec-
tion 3-3.7.1 of IAPMO’s Regulations Governing Committee Projects.

(portions of table not shown remain unchanged)

SUBSTANTIATION: 
The proposed modifications to Appendix K should address the concerns of the TC without creating a major correla-
tion issue between the UPC and IAPMO Green Plumbing & Mechanical Code Supplement. ARCSA/ASPE 63 is now
a finalized ANSI standard, and should be referenced in the UPC. The reference to EPA 625/R-04/108 has been
deleted to be consistent with the same action taken by the TC in modifying Item # 350.  

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED
SECTIONS

ARCSA/ASPE 63-2013* Rainwater Catchment Systems Miscellaneous K 104.9.1
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Item # 368 Comment Seq # 158
UPC 2015 – (Appendix L, Table 1401.1):

SUBMITTER: Ronald Rice
IAPMO Green Technical Committee

RECOMMENDATION:
Revise text as follows:

APPENDIX L
SUSTAINABLE PRACTICES

L 101.0 General.
L 101.1 Applicability. The purpose of this appendix is to provide a comprehensive set of technically sound provisions that
encourage sustainable practices and works towards enhancing the design and construction of plumbing systems that result in a
positive long-term environmental impact. This appendix is not intended to circumvent the health, safety, and general welfare
requirements of this code.
L 101.2 Definition of Terms. For the purposes of this code, the definitions in Section L 201.0 shall apply to this appendix.
No attempt is made to define ordinary words, which are used in accordance with their established dictionary meanings, except
where a word has been used loosely and it is necessary to define its meaning as used in this appendix to avoid misunderstanding.
The definitions of terms are arranged alphabetically according to the first word of the term.

L 201.0 Definitions.
L 201.1 Catch Can Test. Method to measure the precipitation rate of an irrigation system by placing catchment containers
at various random positions in the irrigation zone for a prescribed amount of time during irrigation application. The volumes of
water in the containers are measured, averaged, and calculated to determine precipitation rate. Tests are conducted using irri-
gation industry accepted practices.
L 201.2 Combination Ovens. A device that combines the function of hot air convection (oven mode) and saturated and
superheated steam heating (steam mode), or both, to perform steaming, baking, roasting, rethermalizing, and proofing of vari-
ous food products. In general, the term combination oven is used to describe this type of equipment, which is self contained.
The combination oven is also referred to as a combination oven/steamer, combi or combo.
L 201.13 Energy Star. A joint program of the U.S. Environmental Protection Agency and the U.S. Department of Energy.
Energy Star is a voluntary program designed to identify and promote energy-efficient products and practices.
L 201.4 Evapotranspiration (ET). The combination of water transpired from vegetation and evaporated from the soil, water,
and plant surfaces. Evapotranspiration rates are expressed in inches per day, week, month, or year. Evapotranspiration varies by
climate and time of year. Common usage includes evapotranspiration as the base rate [water demand of 4 - 6 inch (102 mm -
152 mm) tall cool season grass], with coefficients for specific plant types. Evapotranspiration rates are used as a factor in esti-
mating the irrigation water needs of landscapes. Local agriculture extension, state departments of agriculture, water agencies,
irrigation professionals, and internet websites are common sources for obtaining local evapotranspiration rates.
L 201.5 Food Steamers (Steam Cookers). A cooking appliance wherein heat is imparted to food in a closed compartment
by direct contact with steam. The compartment can be at or above atmospheric pressure. The steam can be static or circulated.
L 201.26 Gang Showers (Non-Residential). Shower compartments designed and intended for use by multiple persons
simultaneously in non-residential occupancies.
L 201.7 Hydrozone. A grouping of plants with similar water requirements that are irrigated by the same irrigation zone. 
L 201.8 Irrigation Emission Device. The various landscape irrigation equipment terminal fittings or outlets that emit water
for irrigating vegetation in a landscape.
L 201.9 Irrigation zone. The landscape area that is irrigated by a set of landscape irrigation emission devices installed on the
same water supply line downstream of a single valve.
L 201.310 Kitchen and Bar Sink Faucets. A faucet that discharges into a kitchen or bar sink in domestic or commercial
installations. Supply fittings that discharge into other type sinks, including clinic sinks, floor sinks, service sinks and laundry
trays are not included.
L 201.11 Lavatory. 1) A basin or vessel for washing. 2) A plumbing fixture, as defined in (1), especially placed for use in per-
sonal hygiene. Principally not used for laundry purposes and never used for food preparation, or utensils, in food services. 3) A
fixture designed for the washing of the hands and face. Sometimes called a wash basin.
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L 201.412 Lavatory Faucet. A faucet that discharges into a lavatory basin in a domestic or commercial installation.
L 201.13 Low Application Rate Irrigation. A means of irrigation using low precipitation rate sprinkler heads or low flow
emitters in conjunction with cycling irrigation schedules to apply water at a rate less than the soil absorption rate.
L 201.14 Low Flow Emitter. Low flow irrigation emission device designed to dissipate water pressure and discharge a small
uniform flow or trickle of water at a constant flow rate. To be classified as a low flow emitter: drip emitters shall discharge water
at less than 4 gallons (15 L) per hour per emitter; micro-spray, micro-jet and misters shall discharge water at a maximum of 30
gallons (114 L) per hour per nozzle.
L 201.15 Low Precipitation Rate Sprinkler Heads. Landscape irrigation emission devices or sprinkler heads with max-
imum precipitation rate of 1 inch per hour (25.4 mm/h) over the applied irrigation area. 
L 201.516 Maintenance. The upkeep of property or equipment by the owner of the property in compliance with the require-
ments of this appendix.
L 201.617 Metering Faucet. A self-closing faucet that dispenses a specific volume of water for each actuation cycle. The vol-
ume or cycle duration can be fixed or adjustable.
L 201.718 Multi-Occupant Spaces. Indoor spaces used for presentations and training, including classrooms and conference
rooms.
L 201.19 Precipitation Rate. The sprinkler head application rate of water applied to landscape irrigation zone, measured as
inches per hour (mm/h). Precipitation rates of sprinkler heads are calculated according to the flow rate, pattern, and spacing of
the sprinkler heads. 
L 201.820 Pre-Rinse Spray Valve. A handheld device for use with commercial dishwashing and ware washing equipment
that sprays water on dishes, flatware, and other food service items for the purpose of removing food residue before cleaning and
sanitizing the items.
L 201.21 Recirculation System. A system of hot water supply and return piping with shutoff valves, balancing valves, cir-
culating pumps, and a method of controlling the circulating system.
L 201.922 Run Out. The developed length of pipe that extends away from the circulating loop system to a fixture(s).
L 201.1023 Self Closing Faucet. A faucet that closes itself after the actuation or control mechanism is deactivated. The actu-
ation or control mechanism can be mechanical or electronic.
L 201.1124 Single Occupant Spaces. Private offices, workstations in open offices, reception workstations, and ticket booths.
L 201.25 Soil Absorption Rate. The rate of the soil’s ability to allow water to percolate or infiltrate the soil and be retained
in the root zone of the soil, expressed as inches per hour (mm/h).
L 201.26 Sprinkler Head. Landscape irrigation emission device discharging water in the form of sprays or rotating streams,
not including low flow emitters.
L 201.27 Storage Tank. The central component of the rainwater, stormwater, or dry weather runoff catchment system. Also
known as a cistern or rain barrel.
L 201.28 Stormwater. Natural precipitation that has contacted a surface at grade or below grade and has not been put to ben-
eficial use.
L 201.29 Stormwater Catchment System. A system that collects and stores stormwater for a beneficial use.
L 201.1230 Submeter. A meter installed subordinate to a site meter. Also known as a Dedicated Meter.
L 201.131 WaterSense. A voluntary program of the U.S. Environmental Protection Agency designed to identify and promote
water-efficient products and practices.
L 201.1432 Water Closet. A fixture with a water-containing receptor that receives liquid and solid body waste and on actu-
ation conveys the waste through an exposed integral trap into a drainage system. Also referred to as a toilet.
L 201.1533 Water Factor (WF). A measurement and rating of appliance water efficiency, most often used for residential and
light commercial clothes washers, as follows:
L 201.1533.1 Clothes Washer (Residential and Commercial). The quantity of water in gallons used to complete a full
wash and rinse cycle per measured cubic foot capacity of the clothes container.

L 301.0 General Regulations.
L 301.1 Installation. Plumbing systems covered by this appendix shall be installed in accordance with this code, other appli-
cable codes, and the manufacturer’s installation instructions.
L 301.2 Qualifications. Where permits are required, the Authority Having Jurisdiction shall have the authority to require
contractors, installers, or service technicians to demonstrate competency. Where determined by the Authority Having Jurisdic-
tion, the contractor, installer or service technician shall be licensed to perform such work.
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L 302.0 Disposal of Liquid Waste.
L 302.1 Disposal. It shall be unlawful for a person to cause, suffer, or permit the disposal of sewage, human excrement, or
other liquid wastes, in a place or manner, except through and by means of an approved drainage system, installed and maintained
in accordance with the provisions of this code.
L 302.2 Connections to Plumbing System Required. Equipment and appliances, used to receive or discharge liquid
wastes or sewage, shall be connected properly to the drainage system of the building or premises, in accordance with the require-
ments of this code.

L 303.0 Abandonment.
L 303.1 General. An abandoned system or part thereof covered under the scope of this appendix shall be disconnected from
remaining systems, drained, plugged, and capped in an approved manner.

L 401.0 Water Conservation and Efficiency.
L 401.1 Scope. The provisions of this section establish the means of conserving potable and nonpotable water used in and
around a building.

L 402.0 Water-Conserving Plumbing Fixtures and Fittings.
L 402.1 General. The installation and water consumption for plumbing fixtures and fixture fittings shall be in accordance
with Section L 402.2 through Section L 402.5.2, applicable standards referenced in Table 1401.1, and this code. The maximum
water consumption of fixtures and fixture fittings shall comply with the flow rates specified in Table L 402.1, and Section L 402.2
through Section L 402.9.

TABLE L 402.1
MAXIMUM FIXTURE AND FIXTURE FITTINGS FLOW RATES

For SI units: 1 gallon per minute = 0.06 L/s, 1 pound-force per square inch = 6.8947 kPa, 1 inch = 25.4 mm, 1 gallon = 3.785 L
Notes:
1 For multiple showerheads serving one shower compartment see Section L 402.6.2.
2 Shall be listed to EPA WaterSense Tank-Type Toilet Specification. 
3 Shall be listed to EPA WaterSense Flushing Urinal Specification. Nonwater urinals shall comply with specifications listed in Section L 402.3.1.
4 Remote location is where a water closet is located not less than 30 feet (9144 mm) upstream of the nearest drain line connections or fixtures, and is located

where less than 1.5 drainage fixture units are upstream of the water closet drain line connection.
5 See Section L 402.4.

L 402.2 Water Closets. No water closet shall have a flush volume exceeding 1.6 gallons per flush (gpf) (6.10 Lpf).
L 402.2.1 Gravity, Pressure Assisted, and Electro-Hydraulic Tank Type Water Closets. Gravity, pressure assisted,
and electro-hydraulic tank type water closets shall have a maximum effective flush volume of not more than 1.28 gallons (4.8
4 Lpf) of water per flush in accordance with ASME A112.19.2/CSA B45.1 or ASME A112.19.14 and shall be listed to the EPA
WaterSense Tank-Type High Efficiency Toilet Specification. The effective flush volume for dual flush toilets is defined as the
composite, average flush volume of two reduced flushes and one full flush.
L 402.2.2 Flushometer-Valve Activated Water Closets. Flushometer-valve activated water closets shall have a maxi-
mum flush volume of not more than 1.6 gallons (6.10 Lpf) of water per flush in accordance with ASME A112.19.2/CSA B45.1.
L 402.3 Urinals. Urinals shall have a maximum flush volume of not more than 0.5 gallon (1.9 Lpf) of water per flush in accor-
dance with ASME A112.19.2/CSA B45.1 or IAPMO Z124.9. Flushing urinals shall be listed to the EPA WaterSense Flushing
Urinal Specification.

FIXTURE TyPE FLOW RATE
Showerheads 2.0 gpm at 80 psi1

Kitchen faucets residential5 1.8 gpm at 60 psi
Lavatory faucets residential 1.5 gpm at 60 psi
Lavatory faucets other than residential 0.5 gpm at 60 psi
Metering faucets 0.25 gallons/cycle
Metering faucets for wash fountains One 0.25 gallons/cycle fixture fitting for each 20 inches rim space
Wash fountains One 2.2 gpm at 60 psi fixture fitting for each 20 inches rim space
Water Closets - other than remote locations4 1.28 gallons/flush2

Water Closets - remote locations4 1.6 gallons/flush

Urinals 0.5 gallons/flush3

Commercial Pre-Rinse Spray Valves 1.3 gpm at 60 psi
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L 402.3.1 Nonwater Urinals. Nonwater urinals shall comply with ASME A112.19.3/CSA B45.4, ASME A112.19.19, or
IAPMO Z124.9. Nonwater urinals shall be cleaned and maintained in accordance with the manufacturer’s instructions after instal-
lation. Where nonwater urinals are installed they shall have a water distribution line roughed-in to the urinal location at a height
not less than 56 inches (1422 mm) to allow for the installation of an approved backflow prevention device in the event of a retro-
fit. Such water distribution lines shall be installed with shutoff valves located as close as possible to the distributing main to pre-
vent the creation of dead ends. Where nonwater urinals are installed, not less than one water supplied fixture rated at not less than
1 water supply fixture unit (WSFU) shall be installed upstream on the same drain line to facilitate drain line flow and rinsing.
L 402.4 Residential Kitchen Faucets. The maximum flow rate of residential kitchen faucets shall not exceed 1.8 gallons
per minute (gpm) (6.8 L/m) at 60 pounds-force per square inch (psi) (414 kPa). Kitchen faucets are permitted to temporarily
increase the flow above the maximum rate, but not to exceed 2.2 gpm (8.3 L/m) at 60 psi (414 kPa), and must revert to a max-
imum flow rate of 1.8 gpm (6.8 L/m) at 60 psi (414 kPa) upon valve closure.
L 402.45 Lavatory Faucets. The maximum water flow rate of faucets shall comply with Section L 402.45.1 and Section L
402.45.2.
L 402.45.1 Lavatory Faucets in Residences, Apartments, and Private Bathrooms in Lodging Facilities, Hos-
pitals, and Patient Care Facilities. The flow rate for lavatory faucets installed in residences, apartments, and private bath-
rooms in lodging, hospitals, and patient care facilities (including skilled nursing and long-term care facilities) shall not exceed
1.5 gallons per minute (gpm) (0.09 L/s 5.7 L/m) at 60 pounds-force per square inch (psi) (414 kPa) in accordance with ASME
A112.18.1/CSA B125.1 and shall be listed to the EPA WaterSense High Efficiency Lavatory Faucet Specification.
L 402.45.2 Lavatory Faucets in Other Than Residences, Apartments, and Private Bathrooms in Lodging
Facilities. Lavatory faucets installed in bathrooms of buildings or occupancies other than those specified in Section L 402.45.1
shall be in accordance with Section L 402.45.2.1 or Section L 402.45.2.2.
L 402.45.2.1 Maximum Flow Rate. The flow rate shall not exceed 0.5 gpm (0.03 L/s 1.9 L/m) at 60 psi (414 kPa) in accor-
dance with ASME A112.18.1/CSA B125.1.
L 402.45.2.2 Metering Faucets. Metering faucets shall deliver not more than 0.25 gallons (0.95 1.0 L) of water per cycle.
L 402.56 Showers. 
L 402.56.1 Showerheads. Showerheads shall comply with the requirements of the Energy Policy Act of 1992, except that
the flow rate shall not exceed 2.0 gpm (0.13 L/s 7.6 L/m) at 80 psi (552 kPa), where listed to ASME A112.18.1/CSA B125.1.
L 402.56.2 Multiple Showerheads Serving One Shower Compartment. The total allowable flow rate of water from
multiple showerheads flowing at a given time, with or without a diverter, including rain systems, waterfalls, bodysprays, and
jets, shall not exceed 2.0 gpm (0.13 L/s 7.6 L/m) per shower compartment, where the floor area of the shower compartment is
less than 1800 square inches (1.161 m2). For each increment of 1800 square inches (1.161 m2) of floor area thereafter or part
thereof, additional showerheads are allowed, provided the total flow rate of water from flowing devices shall not exceed 2.0 gpm
(0.13 L/s 7.6 L/m) for each such increment.
Exceptions:
(1) Gang showers in non-residential occupancies. Singular showerheads or multiple shower outlets serving one showering

position in gang showers shall not have more than 2.0 gpm (0.13 L/s 7.6 L/m) total flow.
(2) Where provided, accessible shower compartments shall not be permitted to have more than 4.0 gpm (0.25 L/s 15 L/m) total

flow, where one outlet is the hand shower. The hand shower shall have a control with a nonpositive shutoff feature.
L 402.6.3 Bath and Shower Diverters. The rate of leakage out of the tub spout of bath and shower diverters while operat-
ing in the shower mode shall not exceed 0.1 gpm (0.4 L/m) in accordance with ASME A112.18.1/CSA B125.1.
L 402.6.4 Shower Valves. Shower valves shall comply with the temperature control performance requirements of ASSE
1016 or ASME A112.18.1/CSA B125.1 where tested at 2.0 gpm (7.6 L/m).
L 402.7 Commercial Pre-Rinse Spray Valves. The flow rate for a pre-rinse spray valve installed in a commercial kitchen
to remove food waste from cookware and dishes prior to cleaning shall not be more than 1.3 gpm (4.9 L/m) at 60 psi (414 kPa).
Where pre-rinse spray valves with maximum flow rates of 1.0 gpm (3.8 L/m) or less are installed, the static pressure shall be
not less than 30 psi (207 kPa). Commercial kitchen pre-rinse spray valves shall be equipped with an integral automatic shutoff.
L 402.8 Emergency Safety Showers and Eye Wash Stations. Emergency safety showers and emergency eye wash sta-
tions shall not be limited in their water supply flow rates.
L 402.9 Drinking Fountains. Drinking fountains shall be self-closing.

L 403.0 Appliances.
L 403.1 Dishwashers. Residential and commercial dishwashers shall comply with the Energy Star program requirements.
L 403.2 Clothes Washers. Residential clothes washers shall comply with the Energy Star program requirements. Commer-
cial clothes washers shall comply with Energy Star program requirements, where such requirements exist.
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L 404.0 Occupancy Specific Water Efficiency Requirements.
L 404.1 Commercial Food Service. Commercial food service facilities shall comply with the water efficiency require-
ments in Section L 404.1.1 through Section 404.1.5.
L 404.1.1 Ice Makers. Ice makers shall be air cooled and shall be in accordance with Energy Star for commercial ice machines.
L 404.1.2 Food Steamers. Steamers shall consume not more than 5.0 gallons (19 L) per hour per steamer pan in the full oper-
ational mode.
L 404.1.3 Combination Ovens. Combination ovens shall not consume more than 3.5 gallons per hour (gph) (13.2 L/h) per
pan in the full operational mode.
L 404.1.4 Grease Interceptors. Grease interceptor maintenance procedures shall not include post-pumping/cleaning refill
using potable water. Refill shall be by connected appliance accumulated discharge only.
L 404.1.5 Dipper Well Faucets. Where dipper wells are installed, the water supply to a dipper well shall have a shutoff valve
and flow control. The flow of water into a dipper well shall be limited by not less than one of the following methods:
(1) Water flow shall not exceed the water capacity of the dipper well in one minute at supply pressure of 60 psi (414 kPa), and

the maximum flow shall not exceed 2.2 gpm (8.3 L/m) at a supply pressure of 60 psi (414 kPa). The water capacity of a
dipper well shall be the maximum amount of water that the fixture can hold before water flows into the drain. 

(2) The volume of water dispensed into a dipper well in each activation cycle of a self closing fixture fitting shall not exceed
the water capacity of the dipper well, and the maximum flow shall not exceed 2.2 gpm (8.3 L/m) at a supply pressure of 60
psi (414 kPa).

L 404.2 Medical and Laboratory Facilities. Medical and laboratory facilities shall comply with the water efficiency
requirements in Section L 404.2.1 through Section L 404.2.3.
L 404.2.1 Steam Sterilizers. Controls shall be installed to limit the discharge temperature of condensate or water from steam
sterilizers to 140°F (60°C) or less. A venturi-type vacuum system shall not be utilized with vacuum sterilizers.
L 404.2.2 X-Ray Film Processing Units. Processors for X-ray film exceeding 6 inches (152 mm) in any dimension shall
be equipped with water recycling units.
L 404.2.3 Exhaust Hood Liquid Scrubber Systems. Liquid scrubber systems for exhaust hoods and ducts shall be of the
recirculation type. Liquid scrubber systems for perchloric acid exhaust hoods and ducts shall be equipped with a timer-controlled
water recirculation system. The collection sump for perchloric acid exhaust systems shall be designed to automatically drain after
the wash down process has completed.

L 405.0 Leak Detection and Control. 
L 405.1 General. Where installed, leak detection and control devices shall be in accordance with IAPMO IGC 115. Leak
detection and control devices help protect property from water damage and also conserve water by shutting off the flow where
leaks are detected. 

L 4036.0 Fountains and Other Water Features.
L 4036.1 Use of Alternate Water Source for Special Water Features. Special water features such as ponds and water
fountains shall be provided with reclaimed (recycled) water, rainwater, or on-site treated nonpotable water where the source and
capacity is available on the premises and approved by the Authority Having Jurisdiction.

L 4047.0 Meters.
L 4047.1 Required. A water meter shall be required for buildings connected to a public water system, including municipally
supplied reclaimed (recycled) water. In other than single-family houses, multi-family structures of three stories or fewer above
grade, and modular houses, a separate meter or submeter shall be installed in the following locations:
(1) The water supply to an for irrigationed landscape system for irrigated landscape with an accumulative area exceeding 15

000 2500 square feet (1394 232.3 m2).
(2) The water supply to a water-using process where the consumption exceeds 1000 gallons per day (gal/d) (0.0438 L/s), except

for manufacturing processes.
(3) The water supply to each building on a property with multiple buildings where the water consumption exceeds 500 gal/d

(0.021 L/s).
(4) The water supply to an individual tenant space on a property where one or more of the following applies:

(a) Water consumption exceeds 500 gal/d (0.021 L/s) for that tenant.
(b) Tenant space is occupied by a commercial laundry, cleaning operation, restaurant, food service, medical office, dental

office, laboratory, beauty salon, or barbershop.
(c) Total building area exceeds 50 000 square feet (4645 m2).

(5) A makeup water supply to a swimming pool.
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L 4047.2 Consumption Data. A means of communicating water consumption data from submeters to the water consumer
shall be provided.
L 4047.3 Access. Meters and submeters shall be accessible.

L 408.0 Condensate Recovery. 
L 408.1 General. Condensate is permitted to be used as on-site treated non-potable water where collected, stored, and treated
in accordance with Section 1604.0.

L 4059.0 Water-Powered Sump Pumps.
L 4059.1 General. Sump pumps powered by potable or reclaimed (recycled) water pressure are not permitted shall be used as
an emergency backup pump. The water-powered pump shall be equipped with a battery powered alarm having a minimum rat-
ing of 85 dBa at 10 feet (3048 mm). Water-powered pumps shall have a water efficiency factor of pumping at least 1.4 gallons
(5.3 L) of water to a height of 10 feet (3048 mm) for every gallon of water used to operate the pump, measured at a water pres-
sure of 60 psi (414 kPa). Pumps shall be clearly labeled as to the gallons of water pumped per gallon of potable water consumed.

Water-powered stormwater sump pumps shall be equipped with a reduced pressure principle backflow prevention assembly.

L 410.0 Water Softeners and Treatment Devices. 
L 410.1 Water Softeners. Actuation of regeneration of water softeners shall be by demand initiation. Water softeners shall
be listed to NSF 44. Water softeners shall have a rated salt efficiency exceeding 3400 grains (gr) (0.2199 kg) of total hardness
exchange per pound (0.5 kg) of salt, based on sodium chloride (NaCl) equivalency, and shall not generate more than 5 gallons
(19 L) of water per 1000 grains (0.0647 kg) of hardness removed during the service cycle.
L 410.2 Water Softener Limitations. In residential buildings, where the supplied potable water hardness is equal to or less
than 8 grains per gallon (gr/gal) (137 mg/L) measured as total calcium carbonate equivalents, water softening equipment that dis-
charges water into the wastewater system during the service cycle shall not be allowed, except as required for medical purposes.
L 410.3 Point-of-Use Reverse Osmosis Water Treatment Systems. Reverse osmosis water treatment systems installed
in residential occupancies shall be equipped with automatic shutoff valves to prevent discharge when there is no call for pro-
ducing treated water. Reverse osmosis water treatment systems shall be listed in accordance with NSF 58.

L 411.0 Landscape Irrigation Systems.
L 411.1 General. Where landscape irrigation systems are installed, they shall use low application irrigation methods and shall
be in accordance with Section L 411.2 through Section L 411.12. Requirements limiting the amount or type of plant material
used in landscapes shall be established by the Authority Having Jurisdiction.
Exception: Plants grown for food production.
L 411.2 Backflow Protection. Potable water and reclaimed water supplies to landscape irrigation systems shall be protected
from backflow in accordance with this code and the Authority Having Jurisdiction.
L 411.3 Use of Alternate Water Sources for Landscape Irrigation. Where available by pre-existing treatment, stor-
age, or distribution network, and where approved by the Authority Having Jurisdiction, alternative water source(s) shall be uti-
lized for landscape irrigation. Where adequate capacity and volumes of pre-existing alternative water sources are available, the
irrigation system shall be designed to use a minimum of 75 percent of alternative water for the annual irrigation demand before
supplemental potable water is used.
L 411.4 Irrigation Control Systems. Where installed as part of a landscape irrigation system, irrigation control systems shall: 
(1) Automatically adjust the irrigation schedule to respond to plant water needs determined by weather or soil moisture con-

ditions.
(2) Utilize sensors to suspend irrigation during a rainfall.
(3) Utilize sensors to suspend irrigation where adequate soil moisture is present for plant growth.
(4) Have the capability to program multiple and different run times for each irrigation zone to enable cycling of water appli-

cations and durations to mitigate water flowing off of the intended irrigation zone.
(5) The site specific settings of the irrigation control system affecting the irrigation and shall be posted at the control system

location. The posted data, where applicable to the settings of the controller, shall include:
(a) Precipitation rate for each zone.
(b) Plant evapotranspiration coefficients for each zone.
(c) Soil absorption rate for each zone.
(d) Rain sensor settings. 
(e) Soil moisture setting. 
(f) Peak demand schedule including run times for each zone and the number of cycles to mitigate runoff and monthly adjust-

ments or percentage.
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L 411.5 Low Flow Irrigation. Irrigation zones using low flow irrigation shall be equipped with filters sized for the irrigation
emission devices, and with a pressure regulator installed upstream of the irrigation emission devices as necessary to reduce the
operating water pressure in accordance with the manufacturers’ equipment requirements. 
L 411.6 Mulched Planting Areas. Only low volume emitters are allowed to be installed in mulched planting areas with veg-
etation taller than 12 inches (305 mm).
L 411.7 System Performance Requirements. The landscape irrigation system shall be designed and installed to: 
(1) Prevent irrigation water from runoff out of the irrigation zone.
(2) Prevent water in the supply-line drainage from draining out between irrigation events.
(3) Not allow irrigation water to be applied onto or enter non-targeted areas including: adjacent property and vegetation areas,

adjacent hydrozones not requiring the irrigation water to meet its irrigation demand, non-vegetative areas, impermeable sur-
faces, roadways, and structures.

L 411.8 Narrow or Irregularly Shaped Landscape Areas. Narrow or irregularly shaped landscape areas, less than 4 feet
(1219 mm) in any direction across opposing boundaries, shall not be irrigated by an irrigation emission device except low flow
emitters.
L 411.9 Sloped Areas. Where soil surface rises more than 1 foot (305 mm) per 4 feet (1219 mm) of length, the irrigation zone
system average precipitation rate shall not exceed 0.75 inches (19 mm) per hour as verified through either of the following methods:
(1) Manufacturer documentation that the precipitation rate for the installed sprinkler head does not exceed 0.75 inches (19

mm) per hour where the sprinkler heads are installed not closer than the specified radius and where the water pressure of
the irrigation system is not more than the manufacturer’s recommendations.

(2) Catch can testing in accordance with the requirements of the Authority Having Jurisdiction and where emitted water vol-
ume is measured with a minimum of six catchment containers at random places within the irrigation zone for a minimum
of 15 minutes to determine the average precipitation rate, expressed as inches per hour (mm/h).

L 411.10 Sprinkler Head Installations. Installed sprinkler heads shall be low precipitation rate sprinkler heads.
L 411.10.1 Sprinkler Heads in Common Irrigation zones. Sprinkler heads installed in irrigation zones served by a com-
mon valve shall be limited to applying water to plants with similar irrigation needs, and shall have matched precipitation rates
(identical inches of water application per hour as rated or tested, plus or minus 5 percent).
L 411.10.2 Sprinkler Head Pressure Regulation. Sprinkler heads shall utilize pressure regulating devices (as part of an
irrigation system or integral to the sprinkler head) to maintain manufacturer’s recommended operating pressure for each sprin-
kler and nozzle type.
L 411.10.3 Pop-up Type Sprinkler Heads. Where pop-up type sprinkler heads are installed, the sprinkler heads shall rise
to a height of not less than 4 inches (102 mm) above the soil level where emitting water.
L 411.11 Irrigation zone Performance Criteria. Irrigation zones shall be designed and installed to ensure the average
precipitation rate of the sprinkler heads over the irrigated area does not exceed 1 inch per hour (25.4 mm/h) as verified through
either of the following methods:
(1) Manufacturer’s documentation that the precipitation rate for the installed sprinkler head does not exceed 1 inch per hour

(25.4 mm/h) where the sprinkler heads are installed not closer that the specified radius and where the water pressure of the
irrigation system is not more than the manufacturer’s recommendations.

(2) Catch can testing in accordance with the requirements of the Authority Having Jurisdiction and where emitted water vol-
ume is measured with a minimum of six catchment containers at random places within the irrigation zone for a minimum
of 15 minutes to determine the average precipitation rate, expressed as inches per hour (mm/h).

L 411.12 Qualifications. The Authority Having Jurisdiction shall have the authority to require landscape irrigation contrac-
tors, installers, or designers to demonstrate competency. Where required by the Authority Having Jurisdiction, the contractor,
installer, or designer shall be certified to perform such work.

L 412.0 Trap Seal Protection.
L 412.1 Water Supplied Trap Primers. Water supplied trap primers shall be electronic or pressure activated and shall use
not more than 30 gallons (114 L) per year per drain. Where an alternate water source, as defined by this code, is used for fix-
ture flushing or other uses in the same room, the alternate water source shall be used for the trap primer water supply.
Exception: Flushometer tailpiece trap primers in accordance with IAPMO PS 76.
L 412.2 Drainage Type Trap Seal Primer Devices. Drainage type trap seal primer devices shall not be limited in the
amount of water they discharge.

L 413.0 Vehicle Wash Facilities.
L 413.1 General. The maximum make-up water use for automobile washing shall not exceed 40 gallons (151 L) per vehicle
for in-bay automatic car washes and 35 gallons (132 L) for conveyor and express type car washes. Spray wands and foamy
brushes shall use not more than 3.0 gpm (0.19 L/s). Spot-free reverse osmosis discharge (reject) water shall be recycled. Towel
ringers shall have a positive shutoff valve. Spray nozzles shall be replaced annually.
Exception: Bus and large commercial vehicle washes.
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L 501.0 Alternate Water Sources.
L 501.1 Scope. The provisions of this appendix shall apply to the installation, construction, alteration, and repair of potable rain-
water catchment systems. Alternate water source systems for nonpotable applications shall comply with this section Chapter 16.
L 501.2 System Design. Potable rainwater catchment systems in accordance with this appendix shall be designed by a per-
son registered, licensed, or deemed competent by the Authority Having Jurisdiction to perform potable rainwater catchment
system design work.
L 501.3 Permit. It shall be unlawful for a person to construct, install, or alter, or cause to be constructed, installed, or altered
potable rainwater catchment systems in a building or on a premise without first obtaining a permit to do such work from the
Authority Having Jurisdiction.
L 501.3.1 Plumbing Plan Submission. No permit for a rainwater catchment system requiring a permit shall be issued until
complete plumbing plans, with data satisfactory to the Authority Having Jurisdiction, have been submitted and approved. No
changes or connections shall be made to either the rainfall catchment or the potable water system within a site containing a
rainwater catchment water system without approval by the Authority Having Jurisdiction.
L 501.3.2 System Changes. No changes or connections shall be made to either the rainwater catchment system or the potable
water system within a site containing a rainwater catchment system requiring a permit without approval by the Authority Hav-
ing Jurisdiction.
L 501.4 Product and Material Approval. System components shall be properly identified as to the manufacturer.
L 501.4.1 Plumbing Materials and Systems. Pipe, pipe fittings, traps, fixtures, material, and devices used in a potable rain-
water system shall be listed or labeled (third-party certified) by a listing agency (accredited conformity assessment body) and
shall be in accordance with approved applicable recognized standards referenced in this appendix and this code, and shall be
free from defects. Unless otherwise provided for in this appendix, materials, fixtures, or devices used or entering into the con-
struction of plumbing systems, or parts thereof, shall be submitted to the Authority Having Jurisdiction for approval.
L 501.5 Maintenance and Inspection. Potable rainwater catchment systems and components shall be inspected and main-
tained in accordance with Section L 501.5.1 through Section L 501.5.3.
L 501.5.1 Frequency. Potable rainwater catchment systems and components shall be inspected and maintained in accordance
with Table L 501.5.1 unless more frequent inspection and maintenance is required by the manufacturer.

TABLE L 501.5.1
MINIMUM POTABLE RAINWATER CATCHMENT SySTEM TESTING, INSPECTION, 

AND MAINTENANCE FREQUENCy
DESCRIPTION MINIMUM FREQUENCy

Inspect and clean filters and screens, and replace (where necessary). Every 3 month
Inspect and verify that disinfection, filters and water quality treat-
ment devices and systems are operational. Perform water quality
tests in accordance with the Authority Having Jurisdiction.

In accordance with the manufacturer’s instructions, and the Author-
ity Having Jurisdiction.

Perform applicable water quality tests to verify compliance with
Section L 504.2

Every 3 months

Perform a water quality test for E. Coli, Total Coliform, and Het-
erotrophic bacteria. For a system where 25 different people con-
sume water from the system over a 60 day period, a water quality
test for cryptosporidium shall also be performed.

After initial installation and every 12 months thereafter, or as
directed by the Authority Having Jurisdiction.

Inspect and clear debris from rainwater gutters, downspouts, and
roof washers.

Every 6 months

Inspect and clear debris from roof or other aboveground rainwater
collection surface.

Every 6 months

Remove tree branches and vegetation overhanging roof or other
aboveground rainwater collection surface.

As needed

Inspect pumps and verify operation. After initial installation and every 12 months thereafter
Inspect valves and verify operation. After initial installation and every 12 months thereafter
Inspect pressure tanks and verify operation. After initial installation and every 12 months thereafter
Clear debris and inspect storage tanks, locking devices, and verify
operation.

After initial installation and every 12 months thereafter

Inspect caution labels and marking. After initial installation and every 12 months thereafter
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L 501.5.2 Maintenance Log. A maintenance log for potable rainwater catchment systems shall be maintained by the property
owner and be available for inspection. The property owner or designated appointee shall ensure that a record of testing, inspec-
tion, and maintenance in accordance with Table L 501.5.1 is maintained in the log. The log will indicate the frequency of inspec-
tion, and maintenance for each system. A record of the required water quality tests shall be retained for not less than 2 years.
L 501.5.3 Maintenance Responsibility. The required maintenance and inspection of potable rainwater catchment systems
shall be the responsibility of the property owner, unless otherwise required by the Authority Having Jurisdiction.
L 501.6 Operation and Maintenance Manual. An operation and maintenance manual for potable rainwater catchment
systems shall be supplied to the building owner by the system designer. The operating and maintenance manual shall include
the following:
(1) Detailed diagram of the entire system and the location of system components.
(2) Instructions on operating and maintaining the system.
(3) Details on maintaining the required water quality as determined by the Authority Having Jurisdiction.
(4) Details on deactivating the system for maintenance, repair, or other purposes.
(5) Applicable testing, inspection, and maintenance frequencies in accordance with Table L 501.5.1.
(6) A method of contacting the manufacturer(s).
L 501.7 Minimum Water Quality Requirements. The minimum water quality for potable rainwater catchment systems shall
comply with the applicable water quality requirements as determined by the public health Authority Having Jurisdiction. In the
absence of water quality requirements, the guidelines EPA/625/R-04/108 contain recommended water reuse guidelines to assist
regulatory agencies develop, revise, or expand alternate water source water quality standards.
L 501.8 Material Compatibility. In addition to the requirements of this appendix, potable rainwater catchment systems shall
be constructed of materials that are compatible with the type of pipe and fitting materials and water conditions in the system.
L 501.9 System Controls. Controls for pumps, valves, and other devices that contain mercury that come in contact with the
water supply shall not be permitted.

L 502.0 Connection.
L 502.1 General. No water piping supplied by a potable rainwater catchment system shall be connected to any other source of
supply without the approval of the Authority Having Jurisdiction, Health Department, or other department having jurisdiction.
L 502.2 Connections to Public or Private Potable Water Systems. Potable rainwater catchment systems shall have no
direct connection to a public or private potable water supply or alternate water source system. Potable water from a public or pri-
vate potable water system is permitted to be used as makeup water to the rainwater storage tank provided the public or private potable
water supply connection is protected by an air gap or reduced-pressure principle backflow preventer in accordance with this code.
L 502.3 Backflow Prevention. The potable rainwater catchment system shall be protected against backflow in accordance
with this code.

L 503.0 Potable Rainfall Catchment System Materials.
L 503.1 Collections Surfaces. The collection surface for potable applications shall be constructed of a hard, impervious mate-
rial and shall be approved for potable water use. Roof coatings, paints, and liners shall comply with NSF Protocol P151.
L 503.1.1 Prohibited. Roof paints and coatings with lead, chromium, or zinc shall not be permitted. Wood roofing material
and lead flashing shall not be permitted.
L 503.2 Rainwater Catchment System Drainage Materials. Materials used in rainwater catchment drainage systems,
including gutters, downspouts, conductors, and leaders shall be in accordance with the requirements of this code for storm
drainage.
L 503.3 Storage Tanks. Rainwater storage shall comply be constructed of solid, durable materials not subject to excessive
corrosion or decay and shall be watertight. Storage tanks shall be approved by the Authority Having Jurisdiction for potable water
applications, provided such tanks are in accordance with approved applicable standards with Section L 504.4.
L 503.4 Water Supply and Distribution Materials. Potable rainwater supply and distribution materials shall comply with
the requirements of this code for potable water supply and distribution systems.

L 504.0 Design and Installation.
L 504.1 Collection Surfaces. Rainwater shall be collected from roof or other cleanable aboveground surfaces specifically
designed for rainwater catchment. A rainwater catchment system shall not collect rainwater from:
(1) Vehicular parking surfaces
(2) Surface water runoff
(3) Bodies of standing water
L 504.1.1 Prohibited Discharges. Overflows, condensate, and bleed-off pipes from roof-mounted equipment and appliances
shall not discharge onto roof surfaces that are intended to collect rainwater.
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L 504.2 Minimum Water Quality. The minimum water quality for harvested rainwater shall comply with the applicable water
quality requirements for the intended applications as determined by the public health Authority Having Jurisdiction, Health Depart-
ment, or other department having jurisdiction. Upon initial system startup, the quality of the water for the intended application
shall be verified at the point(s) of use as determined by the Authority Having Jurisdiction. In the absence of water quality require-
ments determined by the Authority Having Jurisdiction, the minimum water quality shall be in accordance with Table L 504.2(1).

TABLE L 504.2(1)
MINIMUM WATER QUALITy1,2

Notes:
1 Upon failure of the fecal coliform test, the system shall be re-commissioned involving cleaning and retesting in accordance with Section L 504.2.
2 One sample shall be analyzed for applications serving up to 1000 persons. Where the treated water shall serve 1000 - 2500 persons two samples shall be

analyzed, and for 2501 - 3300 persons three samples shall be analyzed.

Normal system maintenance will require system testing every 3 months. Systems shall comply with Table L 504.2(2).

TABLE L 504.2(2)
MINIMUM SySTEM MAINTENANCE REQUIREMENTS1,2

Notes:
1 Upon failure of the fecal coliform test, the system shall be re-commissioned involving cleaning and retesting in accordance with Section L 504.2.
2 One sample shall be analyzed for applications serving up to 1000 persons. Where the treated water shall serve 1000 - 2500 persons two samples shall be

analyzed, and for 2501 - 3300 persons three samples shall be analyzed.

L 504.2.1 Filtration Devices. Potable water filters shall comply with NSF 53 and shall be installed in accordance with the
manufacturer’s installation instructions.
L 504.2.2 Disinfection Devices. Chlorination, ozone, and ultraviolet, or other disinfection methods approved by an Author-
ity Having Jurisdiction, or the product is listed and certified according to a microbiological reduction performance standard for
drinking water, shall be used to treat harvested rainwater to meet the required water quality permitted. The disinfection devices
and systems shall be installed in accordance with the manufacturer’s installation instructions and the conditions of listing. Dis-
infection devices and systems shall be located downstream of the storage tank.
L 504.3 Overhanging Tree Branches and Vegetation. Tree branches and vegetation shall not be located over the roof
or other aboveground rainwater collection surface. Where existing tree branch and vegetation growth extends over the rainwa-
ter collection surface, it shall be removed in accordance with Section L 501.5.
L 504.4 Rainwater Storage Tanks. Rainwater storage tanks shall be installed in accordance with Section L 504.4.1 through
Section L 504.4.57.
L 504.4.1 Construction. Rainwater storage tanks shall be constructed of solid, durable materials not subject to excessive cor-
rosion or decay and shall be watertight. Storage tanks shall be approved by the Authority Having Jurisdiction for potable water
applications, provided such tanks are in accordance with approved applicable standards.
L 504.4.12 Location. Rainwater storage tanks shall be permitted to be installed above or below grade.
L 504.4.12.1 Above Grade. Above grade storage tanks shall be of an opaque material, approved for aboveground use in
direct sunlight, or shall be shielded from direct sunlight. Tanks shall be installed in an accessible location to allow for inspec-
tion and cleaning. The tank shall be installed on a foundation or platform that is constructed to accommodate loads in accor-
dance with the building code.
L 504.4.12.2 Below Grade. Rainwater storage tanks installed below grade shall be structurally designed to withstand antic-
ipated earth or other loads. Holding tank covers shall be capable of supporting an earth load of not less than 300 pounds per square
foot (lb/ft2) (1465 kg/m2) where the tank is designed for underground installation. Below grade rainwater tanks installed under-
ground shall be provided with manholes. The manhole opening shall be not less than 20 inches (508 mm) in diameter and located
not less than 4 inches (102 mm) above the surrounding grade. The surrounding grade shall be sloped away from the manhole.
Underground tanks shall be ballasted, anchored, or otherwise secured, to prevent the tank from floating out of the ground where
empty. The combined weight of the tank and hold down system shall meet or exceed the buoyancy force of the tank.
L 504.4.23 Drainage and Overflow. Rainwater storage tanks shall be provided with a means of draining and cleaning. The
overflow drain shall not be equipped with a shutoff valve. The overflow outlet shall discharge in accordance with this code for
storm drainage systems. Where discharging to the storm drainage system, the overflow drain shall be protected from backflow
of the storm drainage system by a backwater valve or other approved method.

Escherichia coli (fecal coliform) 99.9% reduction
Turbidity <0.3 NTU

Escherichia coli (fecal coliform) 99.9% reduction
Protozoan Cysts 99.99% reduction
Viruses 99.99% reduction
Turbidity <0.3 NTU
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L 504.4.23.1 Overflow Outlet Size. The overflow outlet shall be sized to accommodate the flow of the rainwater entering
the tank and not less than the aggregate cross-sectional area of the inflow pipes.
L 504.4.34 Opening and Access Protection.
L 504.4.34.1 Animals and Insects. Rainwater tank openings to the atmosphere shall be protected to prevent the entrance
of insects, birds, or rodents into the tank.
L 504.4.34.2 Human Access. Rainwater tank access openings exceeding 12 inches (305 mm) in diameter shall be secured
to prevent tampering and unintended entry by either a lockable device or other approved method.
L 504.4.34.3 Exposure to Sunlight. Rainwater tank openings shall not be exposed to direct sunlight.
L 504.4.45 Inlets. A device or arrangement of fittings shall be installed at the inlet of the tank to prevent rainwater from dis-
turbing sediment as it enters the tank.
L 504.4.56 Primary Tank Outlets. The primary tank outlet shall be located not less than 4 inches (102 mm) above the bot-
tom of the tank, or shall be provided with a floating inlet to draw water from the cistern just below the water surface.
L 504.4.7 Storage Tank Venting. Where venting by means of drainage or overflow piping is not provided, or is considered
insufficient, a vent shall be installed on each tank. The vent shall extend from the top of the tank and terminate not less than 6
inches (152 mm) above grade and shall be not less than 11⁄2 inches (40 mm) in diameter. The vent terminal shall be directed down-
ward and covered with a 3⁄32 of an inch (2.4 mm) mesh screen to prevent the entry of vermin and insects.
L 504.5 Pumps. Pumps serving rainwater catchment systems shall be listed for potable water use. Pumps supplying water to
water closets, urinals, and trap primers shall be capable of delivering not less than 15 pounds-force per square inch (psi) (103
kPa) residual pressure at the highest and most remote outlet served. Where the water pressure in the rainwater supply system
within the building exceeds 80 psi (552 kPa), a pressure reducing valve reducing the pressure to 80 psi (552 kPa) or less to water
outlets in the building shall be installed in accordance with this code.
L 504.6 Roof Drains. Primary and secondary roof drains, conductors, leaders, overflows, and gutters shall be designed and
installed in accordance with this code.
L 504.7 Water Quality Devices and Equipment. Devices and equipment used to treat rainwater to maintain the minimum
water quality requirements determined by the Authority Having Jurisdiction shall be listed or labeled (third-party certified) by
a listing agency (accredited conformity assessment body) and approved for the intended application.
L 504.7.1 Filtration and Disinfection Systems. Filtration and disinfection systems shall be located after the water stor-
age tank. Where a chlorination system is installed, it shall be installed upstream of filtration systems. Where an ultraviolet dis-
infection system is installed, a filter not more than 5 microns (5 µm) shall be installed upstream of the disinfection system.
L 504.8 Freeze Protection. Tanks and piping installed in locations subject to freezing shall be provided with an approved
means of freeze protection.
L 504.9 Roof Washer or Pre-Filtration System. Collected rainwater shall pass through a roof washer or pre-filtration sys-
tem before the water enters the rainwater storage tank. Roof washer systems shall comply with Section L 504.9.1 through Sec-
tion L 504.9.4.
L 504.9.1 Size. The roof washer shall be sized to direct a sufficient volume of rainwater containing debris that has accumu-
lated on the collection surface away from the storage tank. The ARCSA/ASPE 63 rainwater catchment design and installation
standard contains additional guidance on acceptable methods of sizing roof washers.
L 504.9.2 Debris Screen. The inlet to the roof washer shall be provided with a debris screen or other approved means that
protects the roof washer from the intrusion of debris and vermin. Where the debris screen is installed, the debris screen shall be
corrosion resistant and shall have openings not larger than 1⁄2 of an inch (12.7 mm).
L 504.9.3 Drain Discharge. Water drained from the roof washer or pre-filter shall be diverted away from the storage tank and dis-
charged to a disposal area that does not cause property damage or erosion. Roof washer drainage shall not drain over a public way.
L 504.9.4 Automatic Drain. Roof washing systems shall be provided with an automatic means of self draining between rain
events.
L 504.10 Filtration and Disinfection Systems. Filtration and disinfection systems shall be located after the water storage
tank. Where a chlorination system is installed, it shall be installed upstream of filtration systems. Where an ultraviolet disinfection
system is installed, a filter not more than 5 microns (5 µm) shall be installed upstream of the disinfection system.
L 504.11 Roof Gutters. Gutters shall maintain a minimum slope and be sized in accordance with this code.
L 504.12 Drains, Conductors, and Leaders. The design and size of rainwater drains, conductors, and leaders shall com-
ply with this code.
L 504.13 Size of Potable Water Piping. Potable rainwater system distribution piping shall be sized in accordance with this
code for sizing potable water piping.

L 505.0 Cleaning.
L 505.1 General. The interior surfaces of tanks and equipment shall be clean before they are put into service.
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L 506.0 Supply System Inspection and Test. 
L 506.1 General. Rainwater catchment systems shall be inspected and tested in accordance with the applicable provisions of
this code for testing of potable water and storm drainage systems. Storage tanks shall be filled with water to the overflow open-
ing for a period of 24 hours, and during inspection, or by other means as approved by the Authority Having Jurisdiction. Seams
and joints shall be exposed during inspection and checked for water tightness.

L 601.0 Water Heating Design, Equipment and Installation.
L 601.1 Scope. The provisions of this section shall establish the means of conserving potable and nonpotable water and energy
associated with the generation and use of hot water in a building. This includes provisions for the hot water distribution system,
which is the portion of the potable water distribution system between a water heating device and the plumbing fixtures, includ-
ing dedicated return piping and appurtenances to the water heating device in a recirculation system.
L 601.2 Insulation. Hot water supply and return piping shall be thermally insulated. The wall thickness of the insulation shall
be equal to the nominal diameter of the pipe up to 2 inches (50 mm). The wall thickness shall be not less than 2 inches (51 mm)
for nominal pipe diameters exceeding 2 inches (50 mm). The conductivity of the insulation [k-factor (Btu•in/(h•ft2•°F))], meas-
ured radially, shall not be more than 0.28 [Btu•in/(h•ft2•°F)] [0.04 W/(m•k)]. Hot water piping to be insulated shall be installed
such that insulation is continuous. Pipe insulation shall be installed to within 1⁄4 of an inch (6.4 mm) of appliances, appurtenances,
fixtures, structural members, or a wall where the pipe passes through to connect to a fixture within 24 inches (610 mm). Build-
ing cavities shall be large enough to accommodate the combined diameter of the pipe, the insulation, and other objects in the
cavity that the piping shall cross. Pipe supports shall be installed on the outside of the pipe insulation.
Exceptions:
(1) Where the hot water pipe is installed in a wall that is not of a width to accommodate the pipe and insulation, the insulation

thickness shall be permitted to have the maximum thickness that the wall is capable of accommodating and not less than
1⁄2 of an inch (12.7 mm) thick. 

(2) Hot water supply piping exposed under sinks, lavatories, and similar fixtures. 
(3) Where hot water distribution piping is installed within an attic, crawlspace, or wall insulation.

(a) In attics and crawlspaces the insulation shall cover the pipe not less than 51⁄2 inches (140 mm) further away from the
conditioned space.

(b) In walls, the insulation shall completely surround the pipe with not less than 1 inch (25.4 mm) of insulation.
(c) Where burial within the insulation will not completely or continuously surround the pipe, then these exceptions do not

apply.
L 601.3 Recirculation Systems. Recirculation systems shall comply with Section L 601.3.1 and Section L 601.3.2.
L 601.3.1 For Low-Rise Residential Buildings. Circulating hot water systems shall be arranged so that the circulating pump(s)
are capable of being turned off (automatically or manually) where the hot water system is not in operation. [ASHRAE 90.2:7.2] 
L 601.3.2 For Pumps Between Boilers and Storage Tanks. Where used to maintain storage tank water temperature,
recirculating pumps shall be equipped with controls limiting operation to a period from the start of the heating cycle to a max-
imum of 5 minutes after the end of the heating cycle. [ASHRAE 90.1:7.4.4.4]
L 601.4 Recirculation Pump Controls. Pump controls shall include on-demand activation or time clocks combined with
temperature sensing. Time clock controls for pumps shall not let the pump operate more than 15 minutes every hour. Temper-
ature sensors shall stop circulation where the temperature set point is reached and shall be located on the circulation loop at or
near the last fixture. The pump, pump controls, and temperature sensors shall be accessible. Pump operation shall be limited to
the building’s hours of operation.
L 601.5 Temperature Maintenance Controls. For other than low-rise residential buildings, systems designed to maintain
usage temperatures in hot-water pipes, such as recirculating hot-water systems or heat trace, shall be equipped with automatic
time switches or other controls that are capable of being set to switch off the usage temperature maintenance system during
extended periods where hot water is not required. [ASHRAE 90.1:7.4.4.2]
L 601.6 System Balancing. Systems with multiple recirculation zones shall be balanced to uniformly distribute hot water, or
they shall be operated with a pump for each zone. The circulation pump controls shall comply with the provisions of Section L 601.4.
L 601.7 Flow Balancing Valves. Flow balancing valves shall be a factory preset automatic flow control valve, a flow reg-
ulating valve, or a balancing valve with memory stop.
L 601.8 Air Elimination. Provision shall be made for the elimination of air from the return system.
L 601.9 Gravity or Thermosyphon Systems. Gravity or thermosyphon systems are prohibited.

L 602.0 Service Hot Water – Low-Rise Residential Buildings.
L 602.1 General. The service water heating system for single-family houses, multi-family structures of three stories or fewer
above grade, and modular houses shall comply with Section L 602.2 through Section L 602.7.3. The service water heating sys-
tem of all other buildings shall comply with Section L 603.0.
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L 602.2 Water Heaters and Storage Tanks. Residential-type water heaters, pool heaters, and unfired water heater storage
tanks shall comply with the minimum performance requirements specified by federal law.
Unfired storage water heating equipment shall have a heat loss through the tank surface area of less than 6.5 British thermal units
per square foot hour [Btu/(ft2•h)] (20.5 W/m2). [ASHRAE 90.2:7.1]
L 602.3 Recirculation Systems. Recirculation systems shall comply with the provisions in Section L 601.3.
L 602.3.1 Pump Operation. Circulating hot water systems shall be arranged so that the circulating pump(s) are capable of
being turned off (automatically or manually) where the hot water system is not in operation. [ASHRAE 90.2:7.2]
L 602.3.2 Demand Controlled. The circulation pump shall not operate continuously, be controlled by a timer or have the
pump operation initiated by water temperature. The circulation pump shall operate where a signal is received shortly before hot
water is desired at the fixture.
L 602.3.3 System Balancing. Systems with multiple recirculation zones shall be balanced to uniformly distribute hot water,
or they shall be operated with a pump for each zone.
L 602.3.4 Flow Balancing Valves. Flow balancing valves shall be a factory preset automatic flow control valve, a flow reg-
ulating valve, or a balancing valve with memory stop.
L 602.3.5 Air Elimination. Provision shall be made for the elimination of air from the return system.
L 602.3.6 Gravity or Thermosyphon Systems. Gravity or thermosyphon systems are prohibited.
L 602.4 Central Water Heating Equipment. Service water heating equipment (central systems) that does not fall under the
requirements for residential-type service water heating equipment addressed in Section L 602.0 shall comply with the applica-
ble requirements for service water-heating equipment found in Section L 603.0. [ASHRAE 90.2:7.3]
L 602.5 Insulation. Insulation for hot water and return piping shall comply with the provisions of Section L 601.2. Hot water
supply and return piping shall be thermally insulated. The wall thickness of the insulation shall be equal to the nominal diame-
ter of the pipe up to 2 inches (50 mm). The wall thickness shall be not less than 2 inches (51 mm) for nominal pipe diameters
exceeding 2 inches (50 mm). The conductivity of the insulation k-factor in British thermal unit inch per hour square foot degree
Fahrenheit [Btu•in/(h•ft2•°F)], measured radially, shall be less than or equal to 0.28 [Btu•in/(h•ft2•°F)] [0.04 W/(m•k)]. Hot
water piping to be insulated shall be installed such that insulation is continuous. Pipe insulation shall be installed to within 1⁄4
of an inch (6.4 mm) of appliances, appurtenances, fixtures, structural members, or a wall where the pipe passes through to con-
nect to a fixture within 24 inches (610 mm). Building cavities shall be large enough to accommodate the combined diameter of
the pipe plus the insulation, plus other objects in the cavity that the piping shall cross. Pipe supports shall be installed on the
outside of the pipe insulation.
Exceptions:
(1) Where the hot water pipe is installed in a wall that is not of a width to accommodate the pipe and insulation, the insulation
thickness shall be permitted to have the maximum thickness that the wall is capable of accommodating and not less than 1⁄2 of
an inch (12.7 mm) thick.
(2) Hot water supply piping exposed under sinks, lavatories, and similar fixtures.
(3) Where hot water distribution piping is installed within attic, crawlspace, or wall insulation.
(a) In attics and crawlspaces the insulation shall cover the pipe not less than 51⁄2 inches (140 mm) further away from the con-
ditioned space.
(b) In walls, the insulation shall completely surround the pipe with not less than 1 inch (25.4 mm) of insulation.
(c) Where burial within the insulation will not completely or continuously surround the pipe, then these exceptions do not apply.
L 602.6 Hard Water. Where water has hardness equal to or exceeding 9 grains per gallon (gr/gal) (154 mg/L) measured as
total calcium carbonate equivalents, the water supply line to water heating equipment in new one- and two family dwellings shall
be roughed-in to allow for the installation of water treatment equipment.
L 602.7 Maximum Volume of Hot Water. The maximum volume of water contained in hot water distribution pipes lines
between the water heater and the fixture stop or connection to showers, kitchen faucets, and lavatories shall be determined in
accordance with Section L 602.7.1, or Section L 602.7.2, or Section L 602.7.3. The water volume shall be calculated using
Table L 602.7.
L 602.7.1 Central Core/Remote Manifold. The central core and remote manifold plumbing system hot water distribution
line volume to each qualified fixture shall not exceed a volume of 32 ounces (oz) (946 mL).
L 602.7.2 Central Manifold. The central manifold plumbing system/hot water system (also referred to as parallel piping or
home run), including the supply line from the hot water source to the manifold, the internal volume of the manifold, and the lines
to each qualified fixture shall not exceed a volume of 32 oz (946 mL).
L 602.7.3 Recirculation Loop. Run out lines from a hot water recirculation loop shall not exceed a volume of 16 oz (473
mL). Residential hot water recirculation systems are limited to those that utilize on-demand activation of the circulating pump.
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TABLE L 602.7
WATER VOLUME FOR DISTRIBUTION PIPING MATERIALS2

L 602.7.1 Maximum Volume of Hot Water Without Recirculation or Heat Trace. The maximum volume of water con-
tained in the hot water distribution pipe between the water heater and any fixture fitting shall not exceed 32 ounces (oz) (946 mL).
Where a fixture fitting shutoff valve (supply stop) is installed ahead of the fixture fitting, the maximum volume of water is per-
mitted to be calculated between the water heater and the fixture fitting shutoff valve (supply stop). 
L 602.7.2 Maximum Volume of Hot Water with Recirculation or Heat Trace. The maximum volume of water contained
in the branches between the recirculation loop or electrically heat traced pipe and the fixture fitting shall not exceed 16 oz (473
mL). Where a fixture fitting shutoff valve (supply stop) is installed ahead of the fixture fitting, the maximum volume of water is
permitted to be calculated between the recirculation loop or electrically heat traced pipe and the fixture fitting shutoff valve (sup-
ply stop).
Exception: Whirlpool bathtubs or bathtubs that are not equipped with a shower are exempted from the requirements of Section
L 602.7.
L 602.7.3 Hot Water System Submeters. Where a hot water pipe from a circulation loop or electric heat trace line is
equipped with a submeter, the hot water distribution system downstream of the submeter shall have either an end-of-line hot water
circulation pump or shall be electrically heat traced. The maximum volume of water in a branch from the circulation loop or elec-
tric heat trace line downstream of the submeter shall not exceed 16 oz (473 mL). 

Where there is no circulation loop or electric heat traced line downstream of the submeter, the submeter shall be located within
2 feet (610 mm) of the central hot water system; or the branch line to the submeter shall be circulated or heat traced to within 2
feet (610 mm) of the submeter. The maximum volume from the submeter to each fixture shall not exceed 32 oz (946 mL).

The circulation pump controls shall comply with the provisions of Section L 601.4.

TABLE L 602.7
WATER VOLUME FOR DISTRIBUTION PIPING MATERIALS

For SI units: 1 ounce = 29.573 mL

L 603.0 Service Hot Water – Other Than Low-Rise Residential Buildings.
L 603.1 General. The service hot water, other than single-family houses, multi-family structures of three stories or fewer above
grade, and modular houses, shall comply with this section.
L 603.2 Service Water Heating.
L 603.21.1 New Buildings. Service water heating systems and equipment shall comply with the requirements of this section
as described in Section L 603.32. [ASHRAE 90.1:7.1.1.1]
L 603.21.2 Additions to Existing Buildings. Service water heating systems and equipment shall comply with the require-
ments of this section.

OUNCES OF WATER PER FOOT LENGTH OF PIPING

NOMINAL
SIzE (inch)

COPPER
M

COPPER
L

COPPER
K

CPVC
CTS SDR

11
CPVC

SCH 40
PEX-AL-

PEX
PE-AL-

PE
CPVC

SCH 80
PEX CTS

SDR 9
PE-RT
SDR 9

PP SDR
6

PP SDR
7.3

PP SDR
11

3⁄8 1.06 0.97 0.84 NA 1.17 0.63 0.63 NA 0.64 0.64 0.91 1.09 1.24
1⁄2 1.69 1.55 1.45 1.25 1.89 1.31 1.31 1.46 1.18 1.18 1.41 1.68 2.12
3⁄4 3.43 3.22 2.90 2.67 3.38 3.39 3.39 2.74 2.35 2.35 2.23 2.62 3.37
1 5.81 5.49 5.17 4.43 5.53 5.56 5.56 4.57 3.91 3.91 3.64 4.36 5.56

11⁄4 8.70 8.36 8.09 6.61 9.66 8.49 8.49 8.24 5.81 5.81 5.73 6.81 8.60
11⁄2 12.18 11.83 11.45 9.22 13.20 13.88 13.88 11.38 8.09 8.09 9.03 10.61 13.47
2 21.08 20.58 20.04 15.79 21.88 21.48 21.48 19.11 13.86 13.86 14.28 16.98 21.39

OUNCES OF WATER PER FOOT LENGTH OF PIPING
NOMINAL SIzE

(inch) COPPER M COPPER L COPPER K CPVC CTS
SDR 11 CPVC SCH 40 PEX-AL-PEX PE-AL-PE PEX CTS

SDR 9
3⁄81 1.06 0.97 0.84 NA 1.17 0.63 0.63 0.64
1⁄2 1.69 1.55 1.45 1.25 1.89 1.31 1.31 1.18
3⁄4 3.43 3.22 2.90 2.67 3.38 3.39 3.39 2.35
1 5.81 5.49 5.17 4.43 5.53 5.56 5.56 3.91

11⁄4 8.70 8.36 8.09 6.61 9.66 8.49 8.49 5.81
11⁄2 12.18 11.83 11.45 9.22 13.20 13.88 13.88 8.09
2 21.08 20.58 20.04 15.79 21.88 21.48 21.48 13.86
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Exception: Where the service water heating to an addition is provided by existing service water heating systems and equipment,
such systems and equipment shall not be required to be in accordance with this appendix. However, new systems or equipment
installed shall be in accordance with specific requirements applicable to those systems and equipment. [ASHRAE 90.1:7.1.1.2]
L 603.21.3 Alterations to Existing Buildings. Building service water heating equipment installed as a direct replacement
for existing building service water heating equipment shall be in accordance with the requirements of Section L 603.0 applica-
ble to the equipment being replaced. New and replacement piping shall comply with Section L 603.43.3.
Exception: Compliance shall not be required where there is insufficient space or access to meet these requirements. [ASHRAE
90.1:7.1.1.3]
L 603.32 Compliance Path(s). Compliance shall be achieved in accordance with the requirements of Section L 603.1, Sec-
tion L 603.43, Section L 603.54, and Section L 603.65. [ASHRAE 90.1:7.2.1]
L 603.32.1 Energy Cost Budget Method. Projects using the Energy Cost Budget Method (Section 11 of ASHRAE 90.1)
for demonstrating compliance with the standard shall be in accordance with the requirements of Section L 603.43, in conjunc-
tion with Section 11 of ASHRAE 90.1, Energy Cost Budget Method. [ASHRAE 90.1:7.2.2]
L 603.43 Mandatory Provisions. The mandatory provisions of Section L 603.3.1 through Section L 603.3.7 shall be fol-
lowed.
L 603.43.1 Load Calculations. Service water heating system design loads for the purpose of sizing systems and equipment
shall be determined in accordance with manufacturer’s published sizing guidelines or accepted engineering standards and hand-
books acceptable to the adopting authority (e.g., ASHRAE Handbook – HVAC Applications). [ASHRAE 90.1:7.4.1]
L 603.43.2 Equipment Efficiency. Water heating equipment, hot-water supply boilers used solely for heating potable water,
pool heaters, and hot-water storage tanks shall comply with the criteria listed in Table L 603.43.2. Where multiple criteria are listed,
all criteria shall be met. Omission of minimum performance requirements for certain classes of equipment does not preclude use
of such equipment where appropriate. Equipment not listed in Table L 603.43.2 has no minimum performance requirements.
Exceptions: Water heaters and hot-water supply boilers having more than 140 gallons (530 L) of storage capacity are not
required to meet the standby loss (SL) requirements of Table L 603.43.2 where:
(1) The tank surface is thermally insulated to R-12.5.
(2) A standing pilot light is not installed.
(3) Gas- or oil-fired storage water heaters have a flue damper or fan-assisted combustion. [ASHRAE 90.1:7.4.2]

TABLE L 603.43.2
PERFORMANCE REQUIREMENTS FOR WATER HEATING EQUIPMENT5

[ASHRAE 90.1: TABLE 7.8]
EQUIPMENT TyPE SIzE CATEGORy SUBCATEGORy OR RATING

CONDITION (INPUT)
PERFORMANCE

REQUIRED1 TEST PROCEDURE2,3

Electric Table Top Water
Heaters

≤12 kW Resistance ≥20 gal 0.93–0.00132V EF DOE 10 CFR Part 430

Electric water heaters ≤12 kW Resistance ≥20 gal 0.97–0.00132V EF DOE 10 CFR Part 430
>12 kW Resistance ≥20 gal 20 + 35√V SL, Btu/h Section G.2 of CSA

Z21.10.3
≤24 Amps and ≤250

Volts
Heat Pump 0.93–0.00132V EF DOE 10 CFR Part 430

Gas storage water heaters ≤75 000 Btu/h ≥20 gal 0.62–0.0019V EF DOE 10 CFR Part 430
≤ >75 000 Btu/h <4000 (Btu/h)/gal 80% Et (Q/800 +

110√V)SL, Btu/h
Sections G.1 and G.2 of

CSA Z21.10.3
Gas instantaneous (tank-
less) water heaters

>50 000 Btu/h and
<200 000 Btu/h

≥4000 (Btu/h)/gal and <2 gal 0.62–0.0019V EF DOE 10 CFR Part 430

≥200 000 Btu/h4 ≥4000 (Btu/h)/gal and <10 gal 80% Et CSA Sections G.1 and
G.2 of CSA Z21.10.3≥200 000 Btu/h ≥4000 (Btu/h)/gal and ≥10 gal 80% Et (Q/800 + 110√V)

SL, Btu/h
Electric instantaneous
water heaters5

≤12 kW ≥4000 (Btu/h)/gal and < 2 gal 0.93 – (0.00132•V) EF DOE 10 CFR Part 430
>12 kW ≥4000 (Btu/h)/gal and < 2 gal 95% Et Section G.2 of CSA

Z21.10.3
Oil storage water heaters ≤105 000 Btu/h ≥20 gal 0.59-0.0019V EF DOE 10 CFR Part 430

>105 000 Btu/h <4000 (Btu/h)/gal 78% Et (Q/800 + 110√V)
SL, Btu/h

Sections G.1 and G.2 of
CSA Z21.10.3
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For SI units: 1 gallon = 3.785 L, 1000 British thermal units per hour = 0.293 kW, °C = (°F-32)/1.8
Notes:
1 Energy factor (EF) and thermal efficiency (Et ) are minimum requirements, while standby loss (SL) is maximum Btu/h (kW) based on a 70°F (21°C) tem-

perature difference between stored water and ambient requirements. In the EF equation, V is the rated volume in gallons. In the SL equation, V is the rated
volume in gallons and Q is the nameplate input rate in Btu/h (kW).

2 Section 12 of ASHRAE 90.1 contains a complete specification, including the year version, of the referenced test procedure.
3 Section G.1 is titled “Test Method for Measuring Thermal Efficiency” and Section G.2 is titled “Test Method for Measuring Standby Loss”.
4 Instantaneous water heaters with input rates below 200 000 Btu/h (58.6 kW) shall be in accordance with these requirements where the water heater is

designed to heat water to temperatures of 180°F (82°C) or higher.
5 Not part of ASHRAE 90.1 Table 7-8.

L 603.43.3 Insulation. Insulation for hot water and return piping shall comply with the provisions in Section L 601.2. Hot
water supply and return piping shall be thermally insulated. The minimum wall thickness of the insulation shall be equal to the
nominal diameter of the pipe up to 2 inches (50 mm). The wall thickness shall be not less than 2 inches (51 mm) for nominal
pipe diameters exceeding 2 inches (50 mm). The conductivity of the insulation [k-factor (Btu•in/(h•ft2•°F))], measured radially,
shall be less than or equal to 0.28 [Btu•in/(h•ft2•°F)] [0.04 W/(m•k)]. Hot water piping to be insulated shall be installed such
that insulation is continuous. Pipe insulation shall be installed to within 1⁄4 of an inch (6.4 mm) of appliances, appurtenances,
fixtures, structural members, or a wall where the pipe passes through to connect to a fixture within 24 inches (610 mm). Build-
ing cavities shall be large enough to accommodate the combined diameter of the pipe, the insulation, and other objects in the
cavity that the piping shall cross. Pipe supports shall be installed on the outside of the pipe insulation.
Exceptions:
(1) Where the hot water pipe is installed in a wall that is not of a width to accommodate the pipe and insulation, the insulation

thickness shall be permitted to have the maximum thickness that the wall is capable of accommodating and not less than
1⁄2 of an inch (12.7 mm) thick.

(2) Hot water supply piping exposed under sinks, lavatories, and similar fixtures.
(3) Where hot water distribution piping is installed within attic, crawlspace, or wall insulation:
(a) In attics and crawlspaces the insulation shall cover the pipe not less than 51⁄2 inches (140 mm) further away from the con-

ditioned space.
(b) In walls, the insulation shall completely surround the pipe with not less than 1 inch (25.4 mm) of insulation.
(c) Where burial within the insulation will not completely or continuously surround the pipe, then these exceptions do not apply.
L 603.43.4 Hot Water System Design. Hot water systems shall comply with Section L 603.3.4.1 and Section L 603.3.4.2.
L 603.43.4.1 Recirculation System Balancing. Recirculation systems shall comply with the provisions in Section L 601.3.
Systems with multiple recirculation zones shall be balanced to uniformly distribute hot water, or they shall be operated with a
pump for each zone.
Exception: Systems with multiple recirculation zones that are designed to distribute hot water with differing temperatures.
L 603.4.4.2 Flow Balancing Valves. Flow balancing valves shall be factory preset automatic flow control valves, flow reg-
ulating valves, or balancing valves with memory stop.
L 603.4.4.3 Air Elimination. Provision shall be made for the elimination of air from the return line of a recirculation system.
L 603.43.4.42 Maximum Volume of Hot Water. The maximum volume of water contained in hot water distribution lines
between the water heater and the fixture stop or connection to showers, kitchen faucets, and lavatories shall be determined in
accordance with Section L 602.7.

Oil instantaneous water
heaters

≤210 000 Btu/h ≥4000 (Btu/h)/gal and <2 gal 0.59–0.0019V EF DOE 10 CFR Part 430
≤ >210 000 Btu/h ≥4000 (Btu/h)/gal and <10 gal 80% Et Sections G.1 and G.2 of

CSA Z21.10.3≤ >210 000 Btu/h ≥4000 (Btu/h)/gal and ≥10 gal 78% Et (Q/800 + 110√V)
SL, Btu/h

Hot-water supply boilers,
gas and oil

≥300 000 Btu/h and
<12 500 000 Btu/h

<12 500 000 Btu/h ≥4000
(Btu/h)/gal and <2 gal

≥4000 (Btu/h)/gal and <2
gal 80% Et

Sections G.1 and G.2 of
CSA Z21.10.3

Hot-water supply boilers,
gas

––––– ≥4000 (Btu/h)/gal and <10 gal 80% Et (Q/800 + 110√V)
SL, Btu/h

Hot-water supply boilers,
oil

––––– ≥4000 (Btu/h)/gal and ≥10 gal 78% Et (Q/800 + 110√V)
SL, Btu/h

Pool heaters, oil and gas All ––––– 78% Et ASHRAE 146
Heat pump pool heaters All 50.0°F db 44.2°F wb Outdoor

air 80.0°F Entering Water
4.0 COP ARI 1160

Tanks All ––––– R-12.5 (none)
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L 603.43.5 Service Water Heating System Controls. Service water heating system controls shall comply with Section
L 603.3.5.1 and Section L 603.3.5.2.
L 603.43.5.1 Temperature Controls. Temperature controls shall be provided that allow for storage temperature adjustment
from 120°F (49°C) or lower to a maximum temperature compatible with the intended use.
Exception: Where the manufacturer’s installation instructions specify a higher minimum thermostat setting to minimize con-
densation and resulting corrosion. [ASHRAE 90.1:7.4.4.1]
L 603.4.5.2 Temperature Maintenance Controls. Systems designed to maintain usage temperatures in hot-water pipes,
such as recirculating hot-water systems or heat trace, shall be equipped with automatic time switches or other controls that are
capable of being set to switch off the usage temperature maintenance system during extended periods where hot water is not
required. [ASHRAE 90.1:7.4.4.2]
L 603.43.5.32 Outlet Temperature Controls. Temperature controlling means shall be provided to limit the maximum tem-
perature of water delivered from lavatory faucets in public facility restrooms to 110°F (43°C). [ASHRAE 90.1:7.4.4.3]
L 603.4.5.4 Circulating Pump Controls. Where used to maintain storage tank water temperature, recirculating pumps shall
be equipped with controls limiting operation to a period from the start of the heating cycle to a maximum of 5 minutes after the
end of the heating cycle. [ASHRAE 90.1:7.4.4.4]
L 603.43.6 Pools. Pool heating systems shall comply with Section L 603.3.6.1 through Section L 603.3.6.3.
L 603.43.6.1 Pool Heaters. Pool heaters shall be equipped with a readily accessible ON/OFF switch to allow shutting off
the heater without adjusting the thermostat setting. Pool heaters fired by natural gas shall not have continuously burning pilot
lights. [ASHRAE 90.1:7.4.5.1]
L 603.43.6.2 Pool Covers. Heated pools shall be equipped with a vapor retardant pool cover on or at the water surface. Pools
heated to more than 90°F (32°C) shall have a pool cover with a minimum insulation value of R-12.
Exception: Pools deriving over 60 percent of the energy for heating from site-recovered energy or solar energy source.
[ASHRAE 90.1:7.4.5.2]
L 603.43.6.3 Time Switches. Time switches shall be installed on swimming pool heaters and pumps.
Exceptions:
(1) Where public health standards require 24-hour pump operation.
(2) Where pumps are required to operate solar and waste heat recovery pool heating systems. [ASHRAE 90.1:7.4.5.3]
L 603.43.7 Heat Traps. Vertical pipe risers serving storage water heaters and storage tanks not having integral heat traps and
serving a nonrecirculating system shall have heat traps on both the inlet and outlet piping as close as practical to the storage tank.
A heat trap is a means to counteract the natural convection of heated water in a vertical pipe run. The means is either a device
specifically designed for the purpose or an arrangement of tubing that forms a loop of 360 degrees (6.28 rad) or piping that from
the point of connection to the water heater (inlet or outlet) includes a length of piping directed downward before connection to
the vertical piping of the supply water or hot-water distribution system, as applicable. [ASHRAE 90.1:7.4.6]
L 603.54 Prescriptive Path. The prescriptive path for space or water heating efficiency shall comply with Section L 603.4.1
through Section L 603.4.3.1.
L 603.54.1 Space Heating and Water Heating. The use of a gas-fired or oil-fired space-heating boiler system, otherwise
in accordance with Section L 603.0, to provide the total space heating and water heating for a building is allowed where one of
the following conditions is met:
(1) The single space-heating boiler, or the component of a modular or multiple boiler system that is heating the service water,

has a standby loss in Btu/h (kW) not exceeding (13.3 × pmd + 400)/n, where (pmd) is the probable maximum demand in
gallons per hour, determined in accordance with the procedures described in generally accepted engineering standards and
handbooks, and (n) is the fraction of the year where the outdoor daily mean temperature exceeds 64.9°F (18.28°C).

The standby loss is to be determined for a test period of 24 hours duration while maintaining a boiler water tempera-
ture of not less then 90°F (32°C) above ambient, with an ambient temperature between 60°F (16°C) and 90°F (32°C). For
a boiler with a modulating burner, this test shall be conducted at the lowest input.

(2) It is demonstrated to the satisfaction of the Authority Having Jurisdiction that the use of a single heat source will consume
less energy than separate units.

(3) The energy input of the combined boiler and water heater system is less than 150 000 British thermal units per hour (Btu/h)
(44 kW). [ASHRAE 90.1:7.5.1]

L 603.54.2 Service Water Heating Equipment. Service water heating equipment used to provide the additional function
of space heating as part of a combination (integrated) system shall satisfy stated requirements for the service water heating
equipment. [ASHRAE 90.1:7.5.2]
L 603.54.3 Heat Recovery for Service Water Heating. Condenser heat recovery systems shall be installed for heating
or preheating of service hot water provided the following are true:
(1) The facility operates 24 hours a day.
(2) The total installed heat rejection capacity of the water-cooled systems exceed 6 000 000 Btu/h (1758 kW) of heat rejection.
(3) The design service water heating load exceeds 1 000 000 Btu/h (293 kW). [ASHRAE 90.1:6.5.6.2.1]
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L 603.54.3.1 Capacity. The required heat recovery system shall have the capacity to provide the smaller of:
(1) Sixty percent of the peak heat rejection load at design conditions.
(2) Preheat of the peak service hot water draw to 85°F (29°C).
Exceptions:
(1) Facilities that employ condenser heat recovery for space heating with a heat recovery design exceeding 30 percent of the

peak water-cooled condenser load at design conditions.
(2) Facilities that provide 60 percent of their service water heating from site-solar or site-recovered energy or from other

sources. [ASHRAE 90.1:6.5.6.2.2]
L 603.65 Submittals. The Authority Having Jurisdiction shall require submittal of compliance documentation and supple-
mental information in accordance with Section 103.2.1 of this code.

L 604.0 Solar Water Heating Systems.
L 604.1 General. The erection, installation, alteration, addition to, use or maintenance of solar water heating systems shall be
in accordance with this section and the Uniform Solar Energy Code.
L 604.2 Annual Inspection and Maintenance. Solar energy systems that utilize a heat transfer fluid shall be inspected annu-
ally, unless inspections are required on a more frequent basis by the solar energy system manufacturer.

L 605.0 Hard Water.
L 605.1 Softening and Treatment. Where water has a hardness equal to or exceeding 10 gr/gal (171 mg/L) measured as
total calcium carbonate equivalents, the water supply line to water heating equipment and the circuit of boilers shall be softened
or treated to prevent accumulation of lime scale and consequent reduction in energy efficiency.

L 606.0 Drain Water Heat Exchangers.
L 606.1 General. Drain water heat exchangers shall comply with IAPMO PS 92. The heat exchanger shall be accessible.

L 701.0 Installer Qualifications.
L 701.1 Scope. The provisions of this section address minimum qualifications of installers of plumbing and mechanical sys-
tems covered within the scope of this appendix.
L 702.0 Qualifications.
L 702.1 General. Where permits are required, the Authority Having Jurisdiction shall have the authority to require contrac-
tors, installers, or service technicians to demonstrate competency. Where determined by the Authority Having Jurisdiction, the
contractor, installer, or service technician shall be licensed to perform such work.

L 801.0 Method of Calculating Water Savings.
L 801.1 Purpose. The purpose of this section is to provide a means of estimating the water savings where installing plumb-
ing and fixture fittings that use less water than the maximum required by the Energy Policy Act of 1992 and 2005 and this code.
L 801.2 Calculation of Water Savings. Table L 801.2(1) and Table L 801.2(2) shall be permitted to be used to establish a
water use baseline in calculating the amount of water saved as a result of using plumbing fixtures and fixture fittings that use
less water than the required maximum. Water use is determined by the following equation:

Water use = (flow rate or consumption) x (duration) x (occupants) x (daily uses)

TABLE L 801.2(1)
WATER USE BASELINE5

FIXTURE TyPE MAXIMUM FLOW-RATE 
CONSUMPTION2 DURATION ESTIMATED DAILy

USES PER PERSON OCCUPANTS3, 4

Showerheads 2.5 gpm at 80 psi 8 minutes 1 –
Private or Private Use Lavatory
Faucets

2.2 gpm at 60 psi 0.25 minutes 4 –

Residential Kitchen Faucets 2.2 gpm at 60 psi 4 minutes 1 –
Wash Fountains One 2.2 gpm / 20 [rim space

(inches) at 60 psi] fixture 
fitting for each 20 inches rim

space

– – –
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For SI units: 1 gallon per minute = 0.06 L/s, 1 pound-force per square inch = 6.8947 kPa, 1 gallon = 3.785 L, 1 inch = 25.4 mm
Notes:
1 The daily use number shall be increased to three where urinals are not installed in the room.
2 The maximum flow rate or consumption is from the Energy Policy Act.
3 For residential occupancies, the number of occupants shall be based on two persons for the first bedroom and one additional person for each additional bed-

room.
4 For non-residential occupancies, refer to Table 422.1 for occupant load factors.
5 Where determining calculations, assume one use per person for metering or self closing faucets.

TABLE L 801.2(2)
WATER SAVINGS CALCULATOR1, 2, 3

For SI units: 1 gallon per minute = 0.06 L/s, 1 gallon = 3.785 L
Notes:
1 Consumption values shown as underlined reflect the maximum consumption values associated with the provisions called out in the IAPMO Green Plumb-

ing & Mechanical Code Supplement.
2 Where metering faucets are used, insert the flow rate of the faucet in the “Consumption” column and insert the cycle time in the “Duration” column (assume

1 cycle per use).
3 To determine estimated savings, insert occupant values (same as Baseline) and consumption values based on fixtures and fixture fittings installed.

NON-RESIDENTIAL BUILDINGS
BASELINE CASE: CHANGE OCCUPANT VALUES TO REFLECT ANTICIPATED OCCUPANCy

FIXTURE TyPE CONSUMPTION
(gallons per minute) DAILy USES DURATION

(minutes) OCCUPANTS
DAILy WATER

USES
(gallons)

1.6 gpf (gallons per flush) toilet - male 1.6 1 1 150 240
1.6 gpf toilet - female 1.6 3 1 150 720
1.0 gpf urinal - male 1 2 1 150 300
Commercial lavatory faucet - 0.5 gpm 0.5 3 0.25 300 113
Kitchen sink - 2.2 gpm 2.2 1 0.25 300 165
Showerhead - 2.5 gpm 2.5 0.1 8 300 600

Total Daily Volume 2138
Annual Work Days 260
Total Annual Usage 555 750

Lavatory Faucets in other than Res-
idences, Apartments, and Private
Bathrooms in Lodging Facilities

0.5 gpm 0.25 minutes 4 –

Metering Faucets 0.25 gallons /cycle 0.25 minutes – 3 –
Metering Faucets for Wash Foun-
tains

One 0.25 gallon per cycle 
fixture fitting for each 20

inches rim space gpm / 20 [rim
space (inches) at 60 psi]

0.25 minutes – – –

Water Closets 1.6 gallons per flush 1 flush 1 male1 –
3 female –

Urinals 1.0 gallons per flush 1 flush 2 male –

FIXTURE TyPE CONSUMPTION
(gallons per minute) DAILy USES DURATION

(minutes) OCCUPANTS DAILy WATER
USES (gallons)

1.6 gpf toilet - male 1.28 1 1 150 192
1.6 gpf toilet - female 1.28 3 1 150 576
1.0 gpf urinal - male 0.5 2 1 150 150
Commercial lavatory faucet - 0.5 gpm 0.5 3 0.25 300 113
Kitchen sink - 2.2 gpm 2.2 1 0.25 300 165
Showerhead - 2.5 gpm 2.5 0.1 8 300 600

Total Daily Volume 1796
Annual Work Days 260
Total Annual Usage 466 830

Annual Savings 88 920
% Reduction -16.0 percent
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TABLE 1401.1
REFERENCED STANDARDS

Note: Energy Star Product Specifications, EPA 625/R-04/108, EPA WaterSense Specifications, and IAPMO
Guide Criteria (IGC) 115 publications were not developed via an open process having a published develop-
ment procedure in accordance with Section 3-3.7.1.2 of IAPMO’s Regulations Governing Committee Projects.

Note: ARCSA/ASPE 63 is a working draft and is not completed at the time of this monograph.

(portions of table not shown remain unchanged)

SUBSTANTIATION:
This proposal updates Appendix L of the UPC to the plumbing portion of the 2012 IAPMO Green Plumbing and
Mechanical Code Supplement. 

COMMITTEE ACTION: Reject

COMMITTEE STATEMENT:
ARCSA/ASPE 63 is still a working draft, and should not be referenced in the code until its completed. Furthermore,
Energy Star product specifications, EPA WaterSense specifications, and EPA 625/R-04/108 were not developed via
an open process having a published development procedure in accordance with Section 3-3.7.1.2 of IAPMO’s Reg-
ulations Governing Committee Projects, and are guidelines that are not enforceable. Therefore, the committee would
like the reference to EPA 625/R-04/108 deleted in Section L 501.7. IAPMO IGC 115 is a non-consensus standard
that competes with ANSI-consensus standards. The committee is also not clear on the intent of Section L 602.7.3.
See committee actions on Items # 350, # 351, and # 367.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT 1:
SUBMITTER: Ronald Rice, IAPMO Green Technical Committee

RECOMMENDATION: 
Request to accept the code change proposal as modified by this public comment.

L 405.0 Leak Detection and Control. 
L 405.1 General. Where installed, leak detection and control devices shall be approved by the Authority Having Jurisdiction
in accordance with IAPMO IGC 115. Leak detection and control devices help protect property from water damage and also con-
serve water by shutting off the flow where leaks are detected.

L 501.7 Minimum Water Quality Requirements. The minimum water quality for potable rainwater catchment systems shall
comply with the applicable water quality requirements as determined by the public health Authority Having Jurisdiction. In the
absence of water quality requirements, the guidelines EPA/625/R-04/108 contain recommended water reuse guidelines to assist
regulatory agencies develop, revise, or expand alternate water source water quality standards.

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED
SECTIONS

ARCSA/ASPE 63 Rainwater Catchment Systems Miscellaneous L 504.9.1
Energy Star-2007 (version 2.0) Specification for Commercial Dishwashers Appliances L 403.1
Energy Star-2011 (version 6.0) Specification for Clothes Washers Appliances L 403.2
Energy Star-2012 (version 5.0) Specification for Residential Dishwashers Appliances L 403.1
EPA 625/R-04/108-2004 Guidelines for Water Reuse Miscellaneous L 501.7
EPA WaterSense-2007 High-Efficiency Lavatory Faucet Specification Fixtures L 402.5.1
EPA WaterSense-2009 Specification for Flushing Urinals Fixtures L 402.3, Table L 402.1

EPA WaterSense-2011 Specification for Tank-Type Toilets Fixtures L 402.2.1, Table L 402.1
IAPMO IGC 115-2011 Automatic Water Leak Detection and Control Devices Miscellaneous L 405.1
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TABLE 1401.1
REFERENCED STANDARDS

Note: ARCSA/ASPE 63 meets the requirements for a mandatory reference standard in accordance with Sec-
tion 3-3.7.1 of IAPMO’s Regulations Governing Committee Projects.

(portions of table not shown remain unchanged)

SUBSTANTIATION: 
The proposed modifications to Appendix L should address the concerns of the TC without creating a major correla-
tion issue between the UPC and IAPMO Green Plumbing & Mechanical Code Supplement. ARCSA/ASPE 63 is now
a finalized ANSI standard, and should be referenced in the UPC. Furthermore, reference to IGC 115, in Section L 405.1,
has been deleted and replaced with language to make it clear to the end user that leak detection and control devices
should be approved by the AHJ before being installed. The reference to EPA 625/R-04/108, in Section L 501.7, has
been deleted to be consistent with the same action taken by the TC in modifying Item # 350. However, the references
to the various Energy Star product and EPA WaterSense specifications must remain as they are product specifica-
tions generated by consensus and are used as transformatives in the market place. By their placement in Appendix
L, they are not mandatory, but serve as important guidance when applied to sustainable construction. It should be noted
that the EPA WaterSense specifications are already referenced in the current 2012 UPC Appendix Section L 402.0
(Water-Conserving Plumbing Fixtures and Fittings).

PUBLIC COMMENT 2:
SUBMITTER: Tim Ross, Ross Distributing, Inc.

RECOMMENDATION:
Request to accept the code change proposal as modified by this public comment:

L 601.5 Temperature Maintenance Controls. For other than low-rise residential buildings, sSystems designed to main-
tain usage temperatures in hot-water pipes, such as recirculating hot-water systems or heat trace, shall be equipped with auto-
matic time switches or other controls that are capable of being set to switch off the usage temperature maintenance system
during extended periods where hot water is not required. [ASHRAE 90.1:7.4.4.2]

L 603.2.1 Energy Cost Budget Method. Projects using the Eenergy Ccost Bbudget Mmethod (Section 11 of ASHRAE 90.1)
for demonstrating compliance with the standard shall be in accordance with the requirements of Section L 603.3, in conjunc-
tion with Section 11 of ASHRAE 90.1, the Eenergy Ccost Bbudget Mmethod of ASHRAE 90.1. [ASHRAE 90.1:7.2.2]

TABLE L 603.3.2
PERFORMANCE REQUIREMENTS FOR WATER HEATING EQUIPMENT5, 6

[ASHRAE 90.1: TABLE 7.8]

STANDARD NUMBER STANDARD TITLE APPLICATION REFERENCED SECTIONS
ARCSA/ASPE 63-2013* Rainwater Catchment Systems Miscellaneous L 504.9.1
EPA 625/R-04/108-2004 Guidelines for Water Reuse Miscellaneous L 501.7
IAPMO IGC 115-2011 Automatic Water Leak Detection and Control Devices Miscellaneous L 405.1

EQUIPMENT TyPE SIzE CATEGORy SUBCATEGORy OR RATING
CONDITION (INPUT)

PERFORMANCE
REQUIRED1

TEST 
PROCEDURE2,3

Electric Ttable Ttop Wwa-
ter Hheaters ≤12 kW Resistance ≥20 gal 0.93–0.00132

0.00035V EF DOE 10 CFR Part 430

Electric water heaters

≤12 kW Resistance ≥20 gal 0.97–0.00132 0.00035V
EF DOE 10 CFR Part 430

>12 kW Resistance ≥20 gal 20 + 35√V SL, Btu/h
0.3 + 27√Vm %/h

Section G.2 of CSA
Z21.10.3

≤24 Amps and
≤250 Volts Heat Pump 0.93–0.00132

0.00035V EF DOE 10 CFR Part 430
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For SI units: 1 gallon = 3.785 L, 1000 British thermal units per hour = 0.293 kW, °C = (°F-32)/1.8

Notes:
1 Energy factor (EF) and thermal efficiency (Et) are minimum requirements, while standby loss (SL) is maximum Btu/h (kW) based on a 70°F (21 39°C) tem-

perature difference between stored water and ambient requirements. In the EF equation, V is the rated volume in gallons. In the SL equation, V is the rated
volume in gallons and Q is the nameplate input rate in Btu/h (kW). Vm is the measured volume in the tank.

2 Section 12 of ASHRAE 90.1 contains a complete specification, including the year version, of the referenced test procedure.
3 Section G.1 is titled “Test Method for Measuring Thermal Efficiency” and Section G.2 is titled “Test Method for Measuring Standby Loss”.
4 Instantaneous water heaters with input rates below 200 000 Btu/h (58.6 kW) shall be in accordance with these requirements where the water heater is

designed to heat water to temperatures of 180°F (82°C) or higher.
5 Not part of ASHRAE 90.1 Table 7-8. Electric water heaters with input rates less than 40 946 Btu/h (12 kW) shall be in accordance with these requirements

where the water heater is designed to heat water to temperatures of 180°F (82°C) or higher.
6 Refer to Section L 603.4.2.1 for additional requirements for gas storage and instantaneous water heaters and gas hot-water supply boilers.

L 603.3.3 Insulation. Insulation for hot water and return piping shall comply with the provisions in Section L 601.2. The fol-
lowing piping shall be insulated in accordance with Table L 603.3.3:
(1) Recirculating system piping, including the supply and return piping of a circulating tank type water heater.
(2) The first 8 feet (2438 mm) of outlet piping for a constant temperature nonrecirculating storage system.
(3) The inlet piping between the storage tank and a heat trap in a nonrecirculating storage system.
(4) Piping that is externally heated (such as heat trace or impedance heating).

EQUIPMENT TyPE SIzE CATEGORy SUBCATEGORy OR RATING
CONDITION (INPUT)

PERFORMANCE
REQUIRED1

TEST 
PROCEDURE2,3

Gas storage water heaters
≤75 000 Btu/h ≥20 gal 0.62–0.0019

0.67-0.0005V EF DOE 10 CFR Part 430

>75 000 Btu/h <4000 (Btu/h)/gal 80% Et (Q/800799 +
11016.6√V)SL, Btu/h

Sections G.1 and G.2 of
CSA Z21.10.3

Gas instantaneous water
heaters

>50 000 Btu/h and
<200 000 Btu/h

≥4000 (Btu/h)/gal
and <2 gal

0.62–0.0019
0.0005V EF DOE 10 CFR Part 430

≥200 000 Btu/h4 ≥4000 (Btu/h)/gal
and <10 gal 80% Et Sections G.1 and G.2 of

CSA Z21.10.3
≥200 000 Btu/h ≥4000 (Btu/h)/gal

and ≥10 gal
80% Et (Q/800799 +
11016.6√V) SL, Btu/h

Electric instantaneous
water heaters5

≤12 kW ≥4000 (Btu/h)/gal
and < 2 gal 0.93 – (0.00132•V) EF DOE 10 CFR Part 430

>12 kW ≥4000 (Btu/h)/gal
and < 2 gal 95% Et Section G.2 of CSA

Z21.10.3

Oil storage water heaters
≤105 000 Btu/h ≥20 gal 0.59-0.00190.0005V EF DOE 10 CFR Part 430

>105 000 Btu/h <4000 (Btu/h)/gal 7880% Et (Q/800799 +
11016.6√V) SL, Btu/h

Sections G.1 and G.2 of
CSA Z21.10.3

Oil instantaneous water
heaters

≤210 000 Btu/h ≥4000 (Btu/h)/gal
and <2 gal 0.59–0.00190.0005V EF DOE 10 CFR Part 430

>210 000 Btu/h ≥4000 (Btu/h)/gal
and <10 gal 80% Et Sections G.1 and G.2 of

CSA Z21.10.3
>210 000 Btu/h ≥4000 (Btu/h)/gal

and ≥10 gal
78% Et (Q/800799 +
11016.6√V) SL, Btu/h

Hot-water supply boilers,
gas and oil

≥300 000 Btu/h and
<12 500 000 Btu/h

≥4000 (Btu/h)/gal 
and <2 <10 gal 80% Et

Sections G.1 and G.2 of
CSA Z21.10.3

Hot-water supply boilers,
gas ––––– ≥4000 (Btu/h)/gal 

and <10 ≥10 gal
80% Et (Q/800799 +
11016.6√V) SL, Btu/h

Hot-water supply boilers,
oil ––––– ≥4000 (Btu/h)/gal 

and ≥10 gal
78% Et (Q/800799 +
11016.6√V) SL, Btu/h

Pool heaters, oil and gas All ––––– 78% Et ASHRAE 146

Heat pump pool heaters All
50.0°F db 44.2°F wb Out-
door air 80.0°F Entering

Water
4.0 COP AHRI 1160

Unfired storage Ttanks All ––––– R-12.5 (none)
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TABLE L 603.3.3
MINIMUM PIPE INSULATION THICKNESS FOR HEATING AND HOT WATER SySTEMS

(STEAM, STEAM CONDENSATE, HOT WATER HEATING, AND DOMESTIC WATER SySTEMS)1, 2, 3, 4, 5

[ASHRAE 90.1: TABLE 6.8.3-1]

For SI units: °C=(°F-32)/1.8, 1 British thermal unit inch per hour square foot degree Fahrenheit = [0.1 W/(m•K)], 1 inch = 25 mm
Notes:
1 For insulation outside the stated conductivity range, the minimum thickness (T) shall be determined as follows:

T = r{(1 + t/r)K/k – 1}
Where:
T = minimum insulation thickness (inches) (mm).
r = actual outside radius of pipe (inches) (mm).
t = insulation thickness listed in this table for applicable fluid temperature and pipe size.
K = conductivity of alternate material at mean rating temperature indicated for the applicable fluid temperature [Btu•in/(h•ft2•°F)] [W/(m•K)].
k = the upper value of the conductivity range listed in this table for the applicable fluid temperature.

2 These thicknesses are based on energy efficiency considerations only. Additional insulation is sometimes required relative to safety issues or surface tem-
perature.

3 For piping 11/2 inches (40 mm) or less, and located in partitions within conditioned spaces, reduction of insulation thickness by 1 inch (25.4 mm) shall be

permitted before thickness adjustment required in Footnote 1, but not a thickness less than 1 inch (25.4 mm).
4 For direct-buried heating and hot water system piping, reduction of insulation thickness by 11/2 inch (38 mm) shall be permitted before thickness adjustment

required in Footnote 1, but not a thickness less than 1 inch (25.4 mm).
5 Table L 603.3.3 is based on steel pipe. Non-metallic pipes, less than schedule 80 thickness shall use the table values. For other non-metallic pipes having a

thermal resistance more than that of steel pipe, reduced insulation thicknesses shall be permitted where documentation is provided showing that the pipe
with the proposed insulation has less heat transfer per foot (mm) than a steel pipe of the same size with the insulation thickness shown in Table L 603.3.3.

L 603.4.2 Service Water Heating Equipment. Service water heating equipment used to provide the additional function of
space heating as part of a combination (integrated) system shall satisfy stated requirements for the service water heating equip-
ment. [ASHRAE 90.1:7.5.2]
L 603.4.2.1 Buildings with High-Capacity Service Water Heating Systems. New buildings with gas service hot-
water systems with a total installed gas water-heating input capacity of 1 000 000 Btu/h (293 kW) or more, shall have gas serv-
ice water-heating equipment with a thermal efficiency (Et) of not less than 90 percent. Multiple units of gas water-heating
equipment shall be permitted to comply with this requirement where the water-heating input provided by the equipment, with
thermal efficiency (Et) of more or less than 90 percent, provides an input capacity-weighted average thermal efficiency of not
less than 90 percent. The requirements of Section L 603.4.2.1 are effective on July 30, 2015.
Exceptions:
1. Where 25 percent of the annual service water-heating requirement is provided by site-solar or site-recovered energy.
2. Water heaters installed in individual dwelling units.
3. Individual gas water heaters with input capacity not more than 1 000 000 Btu/h (293 kW). [ASHRAE 90.1:7.5.3]

SUBSTANTIATION: 
Sections within Appendix L of the UPC are being revised to correlate with ASHRAE 90.1-2013 (latest version) in
accordance with IAPMO’s Regulations Governing Committee Projects (Extract Guidelines). 

FLUID DESIGN
OPERATING

TEMPERATURE
RANGE AND
USAGE (F°)

INSULATION CONDUCTIVITy ≥NOMINAL PIPE SIzE OR TUBE SIzE (inches)

CONDUCTIVITy
Btu•inch/(h•ft2•°F)

MEAN RATING
TEMPERATURE

(°F)
<1 1 to <1-1/2 1-1/2 to <4 4 to <8 ≥8

INSULATION THICKNESS (inches)
>350 0.32 - 0.34 250 4.5 5.0 5.0 5.0 5.0

251 - 350 0.29 - 0.32 200 3.0 4.0 4.5 4.5 4.5
201 - 250 0.27 - 0.30 150 2.5 2.5 2.5 3.0 3.0
141 - 200 0.25 - 0.29 125 1.5 1.5 2.0 2.0 2.0
105 - 140 0.22 - 0.28 100 1.0 1.0 1.5 1.5 1.5
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Item # 369 Comment Seq # 159
UPC 2015 – (Appendix M):

SUBMITTER: Michael Cudahy
Plastic Pipe and Fittings Association (PPFA)

RECOMMENDATION:
Add new text as follows:

APPENDIX M
RECOMMENDED PLASTIC PIPING FOR SPECIFIC GREEN APPLICATIONS

M 101.0 General.
M 101.1 Applicability. Table M 101.1 is intended to give guidance on plastic piping in accordance with manufacturing stan-
dards for applications encouraged or required by green and sustainable codes, standards, rating systems, or other documents out-
side of the base plumbing or mechanical codes.

(refer to next page for Table M 101.1)
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TABLE M 101.1
PLASTIC PIPING FOR SPECIFIC GREEN APPLICATIONS1, 2

APPLICATION ABS CPVC PE PE-AL-PE PE-RT PEX PEX-AL-
PEX PP PVC

Central
Vacuum 

System
piping

– – – – – – – – ASTM
F2158

Foundation
Drainage

System
piping

ASTM
F628

– ASTM
F405

– – – – – ASTM
D2665,
ASTM
D2729,
ASTM
D3034

Geother-
mal
Ground-
loop

System
piping

– ASTM
D2846,
ASTM
F441,
ASTM
F442,
ASTM
F2855,
CSA
B137.6

ASTM
D2239,
ASTM
D2737,
ASTM
D3035

ASTM
F1282

ASTM
F2623,
ASTM
F2769

ASTM
F876, CSA
B137.5

ASTM
F1281

ASTM
F2389,
CSA
B137.11 

ASTM
D1785,
ASTM
D2241,
CSA
B137.3

Loop pip-
ing

– – ASTM
D2239,
ASTM
D2737,
ASTM
D3035,
NSF 358-1

ASTM
F1282

ASTM
F2623,
ASTM
F2769

ASTM
F876, CSA
B137.5

– ASTM
F2389,
CSA
B137.11

–

Gray Water Non-pres-
sure distri-
bution/coll
ection

ASTM
F628

– ASTM
D2239,
ASTM
D2737,
ASTM
D3035,
ASTM
F2306

– – – – ASTM
F2389,
CSA
B137.11 

ASTM
D1785,
ASTM
D2729,
ASTM
D2949,
ASTM
D3034,
ASTM
F891,
ASTM
F1760,
CSA
B137.3

Pressure/
distribution

– ASTM
D2846,
ASTM
F441,
ASTM
F442,
ASTM
F2855,
CSA
B137.6

ASTM
D2239,
ASTM
D2737,
ASTM
D3035

ASTM
F1282

ASTM
F2623,
ASTM
F2769

ASTM
F876, CSA
B137.5

ASTM
F1281

ASTM
F2389,
CSA
B137.11 

ASTM
D1785,
ASTM
D2241,
CSA
B137.3

Radiant
Cooling

Loop pip-
ing

– ASTM
D2846,
ASTM
F441,
ASTM
F442,
ASTM
F2855 

ASTM
D2239,
ASTM
D2737,
ASTM
D3035

ASTM
F1282

ASTM
F2623,
ASTM
F2769

ASTM
F876, CSA
B137.5

ASTM
F1281

ASTM
F2389,
CSA
B137.11 

–
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TABLE M 101.1
PLASTIC PIPING FOR SPECIFIC GREEN APPLICATIONS1, 2 (continued)

APPLICATION ABS CPVC PE PE-AL-PE PE-RT PEX PEX-AL-
PEX PP PVC

Radiant
Heating 

Loop pip-
ing

– ASTM
D2846,
ASTM
F441,
ASTM
F442,
ASTM
F2855 

– ASTM
F1282

ASTM
F2623,
ASTM
F2769

ASTM
F876, CSA
B137.5

ASTM
F1281

ASTM
F2389,
CSA
B137.11 

–

Rainwater
Harvesting

Non-pres-
sure/
collection

ASTM
F628

– ASTM
F1901

– – – – ASTM
F2389,
CSA
B137.11 

ASTM
D1785,
ASTM
D2729,
ASTM
D2949,
ASTM
F891,
ASTM
F1760,
CSA
B137.3

Pressure/
distribution

– ASTM
D2846,
ASTM
F441,
ASTM
F442,
ASTM
F2855,
CSA
B137.6

ASTM
D2239,
ASTM
D2737,
ASTM
D3035

ASTM
F1282

ASTM
F2623,
ASTM
F2769

ASTM
F876, CSA
B137.5

ASTM
F1281

ASTM
F2389,
CSA
B137.11 

ASTM
D1785,
ASTM
D2241,
CSA
B137.3

Radon
Venting

System
piping

ASTM
F628

– – – – – – – ASTM
D1785,
ASTM
F891,
ASTM
F1760

Reclaimed
Water

Main to
building
service

– ASTM
D2846,
ASTM
F441,
ASTM
F442,
ASTM
F2855,
CSA
B137.6

ASTM
D3035,
AWWA
C901, CSA
B137.1

ASTM
F1282

ASTM
F2623,
ASTM
F2769

ASTM
F876,
AWWA
C904, CSA
B137.5

– ASTM
F2389,
CSA
B137.11 

ASTM
D1785,
ASTM
D2241,
AWWA
C905, CSA
B137.3

Pressure/
distribu-
tion/
irrigation

– ASTM
D2846,
ASTM
F441,
ASTM
F442,
ASTM
F2855,
CSA
B137.6

ASTM
D2239,
ASTM
D2737,
ASTM
D3035

ASTM
F1282

ASTM
F2623,
ASTM
F2769

ASTM
F876, CSA
B137.5

ASTM
F1281

ASTM
F2389,
CSA
B137.11 

ASTM
D1785,
ASTM
D2241,
AWWA
C900, CSA
B137.3

381



TABLE M 101.1
PLASTIC PIPING FOR SPECIFIC GREEN APPLICATIONS1, 2 (continued)

Notes:
1 This table is intended to describe plastic piping materials in accordance with manufacturing standards that are approved for use in the green and sustainable

applications listed. The user shall verify such application with the local codes and the manufacturer.
2 Use fittings approved for the piping being used or as recommended by the manufacturers of the piping and fittings.
3 Fire sprinkler applications shall use piping systems listed for the application.

Note: The following standards are not currently referenced in Table 1401.1 of the UPC: ASTM D2239, ASTM
D2949, ASTM F1760, ASTM F1901, ASTM F2158, ASTM F2623, ASTM F2855, AWWA C905, CSA B137.3, CSA
B137.6, NSF 358-1, and UL 1821.

SUBSTANTIATION:
The code would be improved by the addition of a table for the specific plastic piping recommended for the green and
sustainable systems now being seen more frequently in buildings.

COMMITTEE ACTION: Accept as Submitted

The TCC has the responsibility to resolve conflicts and achieve correlation among the recommendations of the TCs.
The TCC shall have the authority to choose between alternative text recommended by the TC, but only as neces-
sary for correlation, consistency, and the correction of errors and omissions in accordance with Section 3-4 of the
Regulations Governing Committee Projects. Actions taken on UPC Item # 369 “plastic piping for specific green appli-
cations” and UMC Item # 369 resulted in a conflict within this code. In order to correlate language the following
Technical Correlating Committee proposed action to the UPC is shown as follows:

APPENDIX M
RECOMMENDED PLASTIC PIPING FOR SPECIFIC GREEN APPLICATIONS

M 101.0 General.
M 101.1 Applicability. Table M 101.1 is intended to give guidance on plastic piping in accordance with manufacturing stan-
dards for applications encouraged or required by green and sustainable codes, standards, rating systems, or other documents out-
side of the base plumbing or mechanical codes.

APPLICATION ABS CPVC PE PE-AL-PE PE-RT PEX PEX-AL-
PEX PP PVC

Residential
Fire Sprin-
klers3

Sprinkler
Piping

– ASTM
F441,
ASTM
F442, CSA
B137.6,
UL 1821

– – ASTM
F2769

ASTM
F876, CSA
B137.5 UL
1821

– ASTM
F2389,
CSA
B137.11 

–

Solar Heat-
ing

Pressure/
distribution 

– ASTM
D2846,
ASTM
F441,
ASTM
F442,
ASTM
F2855

– – ASTM
F2623,
ASTM
F2769

ASTM
F876, CSA
B137.5

ASTM
F1281

ASTM
F2389,
CSA
B137.11 

–
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TABLE M 101.1
PLASTIC PIPING FOR SPECIFIC GREEN APPLICATIONS1, 2

APPLICATION ABS CPVC PE PE-AL-PE PE-RT PEX PEX-AL-
PEX PP PVC

Central
Vacuum 

System
piping

– – – – – – – – ASTM
F2158

Foundation
Drainage

System
piping

ASTM
F628

– ASTM
F405

– – – – – ASTM
D2665,
ASTM
D2729,
ASTM
D3034

Geother-
mal
Ground-
loop

System
piping

– ASTM
D2846,
ASTM
F441,
ASTM
F442,
ASTM
F2855,
CSA
B137.6

ASTM
D2239,
ASTM
D2737,
ASTM
D3035

ASTM
F1282

ASTM
F2623,
ASTM
F2769

ASTM
F876, CSA
B137.5

ASTM
F1281

ASTM
F2389,
CSA
B137.11 

ASTM
D1785,
ASTM
D2241,
CSA
B137.3

Loop pip-
ing

– – ASTM
D2239,
ASTM
D2737,
ASTM
D3035,
NSF 358-1

ASTM
F1282

ASTM
F2623,
ASTM
F2769

ASTM
F876, CSA
B137.5

– ASTM
F2389,
CSA
B137.11

–

Gray Water Non-pres-
sure distri-
bution/coll
ection

ASTM
F628

– ASTM
D2239,
ASTM
D2737,
ASTM
D3035,
ASTM
F2306

– – – – ASTM
F2389,
CSA
B137.11 

ASTM
D1785,
ASTM
D2729,
ASTM
D2949,
ASTM
D3034,
ASTM
F891,
ASTM
F1760,
CSA
B137.3

Pressure/
distribution

– ASTM
D2846,
ASTM
F441,
ASTM
F442,
ASTM
F2855,
CSA
B137.6

ASTM
D2239,
ASTM
D2737,
ASTM
D3035

ASTM
F1282

ASTM
F2623,
ASTM
F2769

ASTM
F876, CSA
B137.5

ASTM
F1281

ASTM
F2389,
CSA
B137.11 

ASTM
D1785,
ASTM
D2241,
CSA
B137.3

Radiant
Cooling

Loop pip-
ing

– ASTM
D2846,
ASTM
F441,
ASTM
F442,
ASTM
F2855 

ASTM
D2239,
ASTM
D2737,
ASTM
D3035

ASTM
F1282

ASTM
F2623,
ASTM
F2769

ASTM
F876, CSA
B137.5

ASTM
F1281

ASTM
F2389,
CSA
B137.11 

–
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TABLE M 101.1
PLASTIC PIPING FOR SPECIFIC GREEN APPLICATIONS1, 2 (continued)

APPLICATION ABS CPVC PE PE-AL-PE PE-RT PEX PEX-AL-
PEX PP PVC

Radiant
Heating 

Loop pip-
ing

– ASTM
D2846,
ASTM
F441,
ASTM
F442,
ASTM
F2855 

– ASTM
F1282

ASTM
F2623,
ASTM
F2769

ASTM
F876, CSA
B137.5

ASTM
F1281

ASTM
F2389,
CSA
B137.11 

–

Rainwater
Harvesting

Non-pres-
sure/
collection

ASTM
F628

– ASTM
F1901

– – – – ASTM
F2389,
CSA
B137.11 

ASTM
D1785,
ASTM
D2729,
ASTM
D2949,
ASTM
F891,
ASTM
F1760,
CSA
B137.3

Pressure/
distribution

– ASTM
D2846,
ASTM
F441,
ASTM
F442,
ASTM
F2855,
CSA
B137.6

ASTM
D2239,
ASTM
D2737,
ASTM
D3035

ASTM
F1282

ASTM
F2623,
ASTM
F2769

ASTM
F876, CSA
B137.5

ASTM
F1281

ASTM
F2389,
CSA
B137.11 

ASTM
D1785,
ASTM
D2241,
CSA
B137.3

Radon
Venting

System
piping

ASTM
F628

– – – – – – – ASTM
D1785,
ASTM
F891,
ASTM
F1760

Reclaimed
Water

Main to
building
service

– ASTM
D2846,
ASTM
F441,
ASTM
F442,
ASTM
F2855,
CSA
B137.6

ASTM
D3035,
AWWA
C901, CSA
B137.1

ASTM
F1282

ASTM
F2623,
ASTM
F2769

ASTM
F876,
AWWA
C904, CSA
B137.5

– ASTM
F2389,
CSA
B137.11 

ASTM
D1785,
ASTM
D2241,
AWWA
C905, CSA
B137.3

Pressure/
distribu-
tion/
irrigation

– ASTM
D2846,
ASTM
F441,
ASTM
F442,
ASTM
F2855,
CSA
B137.6

ASTM
D2239,
ASTM
D2737,
ASTM
D3035

ASTM
F1282

ASTM
F2623,
ASTM
F2769

ASTM
F876, CSA
B137.5

ASTM
F1281

ASTM
F2389,
CSA
B137.11 

ASTM
D1785,
ASTM
D2241,
AWWA
C900, CSA
B137.3
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TABLE M 101.1
PLASTIC PIPING FOR SPECIFIC GREEN APPLICATIONS1, 2 (continued)

Notes:
1 This table is intended to describe plastic piping materials in accordance with manufacturing standards that are approved for use in the green and sustainable

applications listed. The user shall verify such application with the local codes and the manufacturer.
2 Use fittings approved for the piping being used or as recommended by the manufacturers of the piping and fittings.
3 Fire sprinkler applications shall use piping systems listed for the application.

TCC COMMITTEE ACTION: Accept as Submitted

TCC COMMITTEE STATEMENT:
The deletion of Appendix M (Recommended Plastic Piping For Specific Green Applications) of the UPC will corre-
late with the actions taken by the UMC TC to “reject” Item # 369.

The reason provided by the UMC TC for “rejecting” Item # 369 is as follows: The proposed text was rejected based
on the concern that not all applicable standards related to the application are listed in the table.

The following proposal action moves forward as approved by the TCC and supersedes the recommendation from
the UPC TC for action taken for Appendix M in regards to plastic piping for specific green applications.

A PUBLIC COMMENT(S) WAS SUBMITTED FOR REVIEW AND CONSIDERATION.
PUBLIC COMMENT:
SUBMITTER: Michael Cudahy, Plastic Pipe and Fittings Association (PPFA)

RECOMMENDATION: 
Request to accept the code change proposal as submitted by this public comment.

SUBSTANTIATION:
The code would be improved by the addition of a table for the specific plastic piping recommended for green and
sustainable systems now being seen more frequently in buildings. The TC unanimously voted to include Table M
101.1 into Appendix M to give guidance to plumbers, code officials, and others where green systems are being
installed. Unfortunately, the table was not accepted into the UMC, and the TCC decided to delete the table from the
UPC. I do not believe that the TCC Committee action made any logical sense. I recommend that Table M 101.1 be
included as it improves the use of the code until such time as all of these systems are properly covered. 

APPLICATION ABS CPVC PE PE-AL-PE PE-RT PEX PEX-AL-
PEX PP PVC

Residential
Fire Sprin-
klers3

Sprinkler
Piping

– ASTM
F441,
ASTM
F442, CSA
B137.6,
UL 1821

– – ASTM
F2769

ASTM
F876, CSA
B137.5 UL
1821

– ASTM
F2389,
CSA
B137.11 

–

Solar Heat-
ing

Pressure/
distribution 

– ASTM
D2846,
ASTM
F441,
ASTM
F442,
ASTM
F2855

– – ASTM
F2623,
ASTM
F2769

ASTM
F876, CSA
B137.5

ASTM
F1281

ASTM
F2389,
CSA
B137.11 

–
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