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Chair

A. Gould Reliance Comfort Ltd. Partnership, dba Reliance 
Home Comfort, 
Cambridge, Ontario, Canada 
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Regina, Saskatchewan, Canada 
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A. Abdel-Rehim A.O. Smith Enterprises Ltd., 
Fergus, Ontario, Canada 
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P.A. Baker Maxitrol Company, 
Hamilton, Ontario, Canada 
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D. Baxter Enbridge Gas Distribution, 
Thorold, Ontario, Canada 
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Ottawa, Ontario, Canada 
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Montréal, Quebec, Canada 
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E. Grzesik Mississauga, Ontario, Canada 
Category: General Interest

D.R. Jamieson GHP Group Inc., 
Oakville, Ontario, Canada 
Category: Producer Interest

C.E. Jorgenson British Columbia Safety Authority (BCSA), 
New Westminster, British Columbia, Canada 
Category: Government and/or Regulatory Authority

S. Katz S. Katz and Associates Inc., 
North Vancouver, British Columbia, Canada 
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J.R. Marshall Technical Standards & Safety Authority (TSSA), 
Toronto, Ontario, Canada 
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J. Melling SaskPower, 
Saskatoon, Saskatchewan, Canada 

Associate

J. Overall Union Gas Limited, 
Toronto, Ontario, Canada 

Associate

G.B. Prociw Union Gas Limited, 
Chatham, Ontario, Canada 
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E. Scott British Columbia Safety Authority (BCSA), 
New Westminster, British Columbia, Canada 

Associate

B.J. Swiecicki National Propane Gas Association, 
Washington, District of Columbia, USA 

Associate

M. Thomas Natural Resources Canada CANMET Energy, 
Ottawa, Ontario, Canada 

Associate

J. Novkovic CSA Group, 
Cleveland, Ohio, USA 

Program Manager

C.L. Rake CSA Group, 
Cleveland, Ohio, USA 

Project Manager
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Joint Technical Subcommittee on 
Standards for Gas-Fired Water Heaters 
A.B. Sherwin St. Louis Community College, 

St. Louis, Missouri, USA 
Chair

D. Berning A.O. Smith Corporation, 
McBee, South Carolina, USA 

Vice-Chair

A. Abdel-Rehim A.O. Smith Enterprises Ltd., 
Fergus, Ontario, Canada 

Alternate

G. Altomare IPEX Inc., 
Mississauga, Ontario, Canada 

Alternate

G. Bergum Honeywell International Inc., ACS, Environmental & 
Combustion Controls, 
Golden Valley, Minnesota, USA 

D. Bixby A.O. Smith Water Products Company, Division of A.O. 
Smith Corporation, 
McBee, South Carolina, USA 

Alternate

J. Boros Rheem Sales Co. Inc., AKA Rheem Manufacturing Co., 
Montgomery, Alabama, USA 

D. Breejen Allegan Tubular Products, Inc., 
Allegan, Michigan, USA 

S.R. Caudle Southern California Gas Company, 
Los Angeles, California, USA 

Alternate

J. Chicoine Mestex, A Division of Mestek, Inc., 
Dallas, Texas, USA 

R. Choi KD Navien America, Inc., 
Irvine, California, USA 

Alternate

H. Davis Air-Conditioning, Heating, and Refrigeration Institute, 
Arlington, Virginia, USA 
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D. Delaquila Aquila Consulting, LLC, 
Warren, Ohio, USA 

J. Derksen Direct Energy Home Services, 
Markham, Ontario, Canada 

E. Dionne Emerson Climate Technologies, 
St. Louis, Missouri, USA 

Alternate

R. Dominguez Brass-Craft Manufacturing Co., 
Novi, Michigan, USA 

K.S. Dorrough Rinnai America Corporation, 
Peachtree City, Georgia, USA 

Alternate

G. Doss Bradford-White Corporation, 
Rochester, New Hampshire, USA 

Alternate

G. Edgar VenTech Consulting Ltd., 
Lancaster, Ohio, USA 

Non-voting

R.R. Frazier ATMOS Energy, 
Arlington, Texas, USA 

L. Gill IPEX Management Inc., 
Mississauga, Ontario, Canada 

A. Gould Reliance Comfort Ltd. Partnership, dba Reliance 
Home Comfort, 
Cambridge, Ontario, Canada 

R. Green Brass-Craft Manufacturing Co., 
Novi, Michigan, USA 

Alternate

T.F. Hardin Underwriters Laboratories, Inc., 
Research Triangle Park, North Carolina, USA 

Non-voting

P. Hikspoors Giant Factories Inc., Usines Giant Inc., 
Montreal, Quebec, Canada 

D. Hubbard Intertek Commercial and Electrical, 
Chagrin Falls, Ohio, USA 
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S. Isaksen Noritz America Corporation, 
Fountain Valley, California, USA 

Alternate

R. Jensen Emerson Climate Technologies, 
St. Louis, Missouri, USA 

R.A. Jordan Consumer Product Safety Commission, 
Rockville, Maryland, USA 

Non-voting

L. Kidd Air Conditioning Division, Rheem Manufacturing 
Company, 
Fort Smith, Arkansas, USA 

Alternate

J. Kleiss Lochinvar, LLC, 
Lebanon, Tennessee, USA 

K. Koda Noritz America Corporation, 
Fountain Valley, California, USA 

Alternate

A. Kovalenko Heat Transfer Products, Inc., 
East Freetown, Massachusetts, USA 

G.M. Kusterer Bock Water Heaters, Inc., 
Madison, Wisconsin, USA 

F. Lazar Channel Products, Inc., 
Chesterland, Ohio, USA 

K.J. Madill Direct Energy Home Services, 
Markham, Ontario, Canada 

Alternate

K. Minkler Robertshaw, 
Corona, California, USA 

M. Mohammed Cash Acme, A Division of the Reliance Worldwide 
Corporation, 
Cullman, Alabama, USA 

T.D. Mulligan Brass-Craft Manufacturing Co., 
Novi, Michigan, USA 

F. Myers PVI Industries, LLC, 
Fort Worth, Texas, USA 
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J. Myers Channel Products, Inc., 
Chesterland, Ohio, USA 
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J. Nelson General Electric Company, 
Louisville, Kentucky, USA 

M. O'Donnell Beckett Gas Inc., 
North Ridgeville, Ohio, USA 

R. Oshiro Noritz America Corporation, 
Fountain Valley, California, USA 

M. Pablo Orkli, S. Coop, 
Ordizia-Gipuzkoa, Spain 

Non-Voting

K. Pirotin KD Navien America, Inc., 
Irvine, California, USA 

T.W. Poulin A.O. Smith Enterprises Ltd., 
Fergus, Ontario, Canada 

K. Reaves Cash Acme, A Division of the Reliance Worldwide 
Corporation, 
Cullman, Alabama, USA 

Alternate

E. Rightmier AERCO International, Inc., 
Blauvelt, New York, USA 

J. Rose Southern California Gas Company, 
Los Angeles, California, USA 

M. Sanz Enbridge Gas Distribution, 
Toronto, Ontario, California 

G.A. Schmidt Atwood Mobile Products, LLC, 
Salt Lake City, Utah, USA 

Alternate

K. Shaw M&G Duravent, Inc., 
Vacaville, California, USA 

Alternate

W. Shepard Allegan Tubular Products, Inc., 
Allegan, Michigan, USA 

Alternate
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S. Siddiqui Zodiac Pool Systems, Inc., 
Vista, California, USA 

D. Snyder American Water Heater Company, 
Johnson City, Tennessee, USA 

F.A. Stanonik Air-Conditioning, Heating, and Refrigeration Institute, 
Arlington, Virginia, USA 

Alternate

M. Steinhafel Bock Water Heaters, Inc., 
Madison, Wisconsin, USA 

Alternate

C. Suchovsky Burner Technology Unlimited, Inc., 
Walton Hills, Ohio, USA 

B.J. Swiecicki National Propane Gas Association, 
Frankfort, Illinois, USA 

Non-Voting

J. Todd General Electric Company, 
Louisville, Kentucky, USA 

Alternate

M. Travers Reliance Comfort Ltd., 
Cambridge, Ontario, Canada 

Alternate

E. Truskoski Bradford-White Corporation, 
Middleville, Michigan, USA 

Alternate

J. Van Beurden Airmax Technologies Inc., 
Concord, Ontario, Canada 

R. Vlasic Union Gas Limited, 
London, Ontario, Canada 

C. Weiss Field Controls LLC, 
Kinston, North Carolina, USA 

Non-Voting

M.W. Wilber Crane Engineering, 
Plymouth, Minnesota, USA 

T.A. Williams American Gas Association Inc., 
Washington, District of Columbia, USA 
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J. York Rinnai America Corporation, 
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J. Zhou Allied Engineering Company, Div. of E-Z-Rect 
Manufacturing Ltd., 
North Vancouver, British Columbia, Canada 

Non-Voting

J. Novkovic CSA Group, 
Cleveland, Ohio, USA 

Program Manager

S.M. Corcoran CSA Group, 
Cleveland, Ohio, USA 

Project Manager
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Preface 
This is the third edition of ANSI Z21.98 • CSA 4.10, Non-metallic dip tubes for use in water heaters. It 
supersedes the previous editions published in 2014 and 2012.

This Standard was prepared by the Z21/CSA Joint Technical Sub-Committee on Standards for Gas-Fired 
Water Heaters, under the jurisdiction of the Technical Committee on Gas Appliances and Related 
Accessories, the Z21/83 Technical Committee on Performance and Installation of Gas Burning 
Appliances and Related Accessories, and the Strategic Steering Committee on Standards for Fuel 
Burning Appliances, and has been formally approved by the Technical Committee(s), American National 
Standards Institute, and the Interprovincial Gas Advisory Council.

Interpretations: The Strategic Steering Committee on Standards for Fuel Burning Appliances has 
provided the following direction for the interpretation of standards under its jurisdiction: “The literal 
text shall be used in judging compliance of products with the safety requirements of this Standard. 
When the literal text cannot be applied to the product, such as for new materials or construction, and 
when a relevant committee interpretation has not already been published, CSA Group's procedures for 
interpretation shall be followed to determine the intended safety principle.”
Notes: 
1) Use of the singular does not exclude the plural (and vice versa) when the sense allows.
2) This Standard contains SI (Metric) units corresponding to the yard/pound quantities, the purpose being to 

allow the standard to be used in SI (Metric) units. (IEEE/ASTM SI 10, American National Standard for Metric 
Practice, or ISO 80000-1:2009, Quantities and units – Part 1: General, is used as a guide in making metric 
conversion from yard/pound quantities.) If a value for a measurement and a corresponding value in other 
units are stated, the first stated value is to be regarded as the requirement. The given corresponding value 
may be approximate. If a value for a measurement and a corresponding value in other units are both 
specified as a quoted marking requirement, the first stated unit, or both, are to be provided.

3) Although the intended primary application of this Standard is stated in its Scope, it is important to note that it 
remains the responsibility of the users of the Standard to judge its suitability for their particular purpose.

4) This publication was developed by consensus, which is defined by CSA Policy governing standardization – 
Code of good practice for standardization as “substantial agreement. Consensus implies much more than a 
simple majority, but not necessarily unanimity.” It is consistent with this definition that a member may be 
included in the Technical Committee list and yet not be in full agreement with all clauses of this publication.

5) This Standard is subject to review five years from the date of publication, and suggestions for its improvement 
will be referred to the appropriate committee. To submit a proposal for change, please send the following 
information to inquiries@csagroup.org and include “Proposal for change” in the subject line: 
a) Standard designation (number);
b) relevant clause, table, and/or figure number;
c) wording of the proposed change; and
d) rationale for the change.

6) To submit a request for interpretation of this Standard, please send the following information to 
inquiries@csagroup.org and include “Request for interpretation” in the subject line: 
a) define the problem, making reference to the specific clause, and, where appropriate, include an 

illustrative sketch;
b) provide an explanation of circumstances surrounding the actual field condition; and
c) where possible, phrase the request in such a way that a specific “yes” or “no” answer will address the 

issue.
7) Committee interpretations are processed in accordance with the CSA Directives and guidelines governing 

standardization and are available on the Current Standards Activities page at standardsactivities.csa.ca.
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History of the development of the Standard for Non-metallic dip tubes 
for use in water heaters
Note: This History is informative and is not part of the Standard.

With the onset of the Free Trade Agreement between the United States and Canada on January 2, 1988, 
significant attention was given to the harmonization of the United States and Canadian safety standards 
addressing gas-fired equipment for residential, commercial and industrial applications. It was believed 
that the elimination of the differences between the standards would remove potential trade barriers 
and provide an atmosphere in which North American manufacturers could market more freely in the 
United States and Canada. The harmonization of these standards was also seen as a step toward 
harmonization with international standards.

During its October 1-2, 2008 meeting, the Joint Technical Advisory Group on Standards for Gas-Fired 
Water Heaters recommended a draft proposed standard, Z21.98 • CSA 4.10, be distributed for review 
and comment as a harmonized standard. The first draft of the harmonized standard for non-metallic dip 
tubes for use in water heaters was distributed for review and comment during November 2008.

Following reconsideration and modification of the proposed harmonized draft standard for non-metallic 
dip tubes for use in water heaters, the Joint Technical Advisory Group on Standards for Gas-Fired Water 
Heaters at its May 28, 2009 meeting, recommended the proposed standard to the Z21/83 Technical 
Committee and the CSA Technical Committee on Gas Appliances and Related Equipment for approval.

The proposed harmonized standard for non-metallic dip tubes for use in water heaters was approved by 
the Z21/83 Committee at their meeting on September 28, 2010. The CSA Technical Committee 
approved the proposed harmonized standard for non-metallic dip tubes for use in water heaters by 
letter ballot dated May 12, 2011.

The first edition of the harmonized Z21/CSA Standard for Non-metallic dip tubes for use in water 
heaters, Z21.98 • CSA 4.10,was approved by the Canadian Interprovincial Gas Advisory Council on 
March 19, 2012 and by the American National Standards Institute, Inc., on March 30, 2012.

The second edition of the harmonized Z21/CSA Standard for Non-metallic dip tubes for use in water 
heaters, ANSI Z21.98 • CSA 4.10, was approved by the Canadian Interprovincial Gas Advisory Council on 
August 4, 2014, and by the American National Standards Institute, Inc., on June 24, 2014.

This, the third edition of the harmonized Z21/CSA Standard for Non-metallic dip tubes for use in water 
heaters, ANSI Z21.98 • CSA 4.10, was approved by the Canadian Interprovincial Gas Advisory Council on 
August 27, 2015, and by the American National Standards Institute, Inc., on July 28, 2015.

The previous edition of the Standard for Non-metallic dip tubes for use in water heaters, and addenda 
thereto, approved by the Canadian Interprovincial Gas Advisory Council and American National 
Standards Institute, Inc. are as follows:

ANSI Z21.98-2012 • CSA 4.10-2012 
ANSI Z21.98a-2013 • CSA 4.10a-2013

ANSI Z21.98-2014 • CSA 4.10-2014
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The following identifies the designation and year of the third edition of the Standard:

ANSI Z21.98-2015 • CSA 4.10-2015
Note: This, the 2015 edition of ANSI Z21.98 • CSA 4.10 incorporates changes to the 2014 edition. Changes other 
than editorial, are denoted by a delta in the margin.
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ANSI Z21.98-2015 • CSA 4.10-2015
Non-metallic dip tubes for use in water 
heaters

1 Scope

1.1 
This Standard applies to newly produced non-metallic dip tubes intended for use in water heaters.

1.2 
Compliance of a dip tube with this Standard does not imply that such dip tube is acceptable for use in 
water heaters without supplemental tests with the dip tube installed in the particular water heater 
design.

1.3 
This standard contains SI (Metric) corresponding to the yard/pound quantities, the purpose being to 
allow the Standard to be used in SI (Metric) units. (American National Standard for Metric Practice, 
IEEE/ASTM SI 10, or ISO 80000-1:2009, Quantities and units — Part 1: General, is used as a guide in 
making metric conversion from yard/pound quantities.) If a value for a measurement and a 
corresponding value in other units are stated, the first stated value is to be regarded as the 
requirement. The given corresponding value may be approximate. If a value for a measurement and a 
corresponding value in other units are both specified as a quoted marking requirement, the first stated 
unit, or both, are to be provided.

1.4 
In this Standard, “shall” is used to express a requirement, i.e., a provision that the user shall satisfy in 
order to comply with the standard; “should” is used to express a recommendation or that which is 
advised but not required; and “may” is used to express an option or that which is permissible within the 
limits of the Standard.

Notes accompanying clauses do not include requirements or alternative requirements; the purpose of a 
note accompanying a clause is to separate from the text explanatory or informative material.

Notes to tables and figures are considered part of the table or figure and may be written as 
requirements.

Annexes are designated normative (mandatory) or informative (non-mandatory) to define their 
application.
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