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Foreword
This foreword is for information only and is not a part of ANSI*/AWWA C904.

I. Introduction.
I.A. Background. This standard describes crosslinked polyethylene (PEX) 

pressure tubing for use primarily as potable service lines in the construction of 
underground water distribution systems.

This standard describes tubing made with a materials designation code of PEX 
1306, or higher, according to ASTM† F876. This standard describes tubing in nominal 
dimensions ½ in. (13 mm) through 3 in. (76 mm) with a standard dimension ratio of 
9 (SDR9) and pressure class of 160 psi.

I.B. History. On June 18, 2002, the American Water Works Association 
(AWWA) Committee on Polyolefin Pressure Pipe and Fittings was approached to 
develop a standard describing PEX for water service applications. On June 15, 2004, 
the polyolefin committee unanimously approved and authorized the development of a 
new standard for PEX, ½ in. (13 mm) through 3 in. (76 mm), for water service. A new 
PEX subcommittee was also formed at this time to begin development of this standard 
within AWWA. The first edition was approved by the AWWA Board of Directors on 
June 11, 2006. This edition was approved on Jan. 16, 2016.

I.C. Acceptance. In May 1985, the US Environmental Protection Agency 
(USEPA) entered into a cooperative agreement with a consortium led by NSF 
International (NSF) to develop voluntary third-party consensus standards and a 
certification program for direct and indirect drinking water additives. Other members of 
the original consortium included the Water Research Foundation‡ (formerly AwwaRF) 
and the Conference of State Health and Environmental Managers (COSHEM). The 
American Water Works Association (AWWA) and the Association of State Drinking 
Water Administrators (ASDWA) joined later.

In the United States, authority to regulate products for use in, or in contact with, 
drinking water rests with individual states.§ Local agencies may choose to impose 
requirements more stringent than those required by the state. To evaluate the health 

* American National Standards Institute, 25 West 43rd Street, Fourth Floor, New York, NY 10036.
† ASTM International, 100 Barr Harbor Drive, West Conshohocken, PA 19428.
‡ Water Research Foundation, 6666 West Quincy Avenue, Denver, CO 80235.
§ Persons outside the United States should contact the appropriate authority having jurisdiction. 
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effects of products and drinking water additives from such products, state and local 
agencies may use various references, including:

1. An advisory program formerly administered by USEPA, Office of Drinking 
Water, discontinued on Apr. 7, 1990.

2. Specific policies of the state or local agency.
3. Two standards developed under the direction of NSF: NSF*/ANSI 60 

Drinking Water Treatment Chemicals—Health Effects, and NSF/ANSI 61, Drinking 
Water System Components—Health Effects.

4. Other references, including AWWA standards, Food Chemicals Codex, 
Water Chemicals Codex,† and other standards considered appropriate by the state or 
local agency.

Various certification organizations may be involved in certifying products in accor-
dance with NSF/ANSI 61. Individual states or local agencies have authority to accept 
or accredit certification organizations within their jurisdictions. Accreditation of certi-
fication organizations may vary from jurisdiction to jurisdiction.

Annex A, “Toxicology Review and Evaluation Procedures,” to NSF/ANSI 61, does 
not stipulate a maximum allowable level (MAL) of a contaminant level (MCL). The 
MALs of an unspecified list of “unregulated contaminants” are based on toxicity test-
ing guidelines (noncarcinogens) and risk characterization methodology (carcinogens). 
Use of Annex A procedures may not always be identical, depending on the certifier.

Users of this standard should consult the appropriate state or local agency having 
jurisdiction in order to:

1. Determine regulatory requirements, including applicable standards related 
to compounds and chemicals that are regulated as a matter of public health.

2. Determine the status of certifications by parties offering to certify products 
for contact with, or treatment of, drinking water.

3. Determine current information on product certification.
II. Special Issues. AWWA’s “Committee Report—Design and Installation 

of Cross-Linked Polyethylene (PEX) Pipe in Accordance With AWWA C904” was 
developed and approved by the AWWA Standards Committee on Polyolefin Pressure 
Pipe and Fittings, and was published in the March 2012 Journal AWWA. Certain details 
previously contained in this section (tubing selection, surge pressure, temperature 
effects, external loads) are now in this committee report. The full committee report is 

* NSF International, 789 North Dixboro Road, Ann Arbor, MI 48105.
† Both publications are available from National Academy of Sciences, 500 Fifth Street, NW, 

Washington, DC 20001.
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now included in this standard as appendix A and will be included until such time as a 
manual of practice is developed to cover this information.

II.A. Design Criteria.
II.A.1. Hydrostatic design stress. For PEX materials covered by this standard, 

the value of the hydrostatic design stress (hydrostatic design basis [HDB] multiplied by 
the design factor [DF], which in this standard is 0.5) is given in Table F.1. This value 
is for service temperatures of 73°F (23°C) or lower and should be modified for higher 
service temperatures (see appendix A).

II.A.2. Material designation code. The PEX material designation code per 
ASTM F876 is the abbreviation for the material, PEX, followed by four numbers. 
The first number refers to chlorine resistance in one of four categories, when tested in 
accordance with ASTM F2023 and evaluated in accordance with ASTM F876.

• A digit “0” indicates that the PEX tubing either has not been tested for chlorine 
resistance or does not meet the minimum requirement for chlorine resistance.

• A digit “1” indicates the PEX tubing has been tested and meets the ASTM F876 
requirement for minimum chlorine resistance at the end-use condition of 25 percent at 
140°F (60°C) and 75 percent at 73°F (23°C).

• Digit “2” is reserved for future application.
• A digit “3” indicates that the PEX tubing has been tested and meets the ASTM 

F876 requirement for minimum chlorine resistance at end-use condition of 50 percent 
at 140°F and 50 percent at 73°F.

• A digit “5” indicates that the PEX tubing has been tested and meets the re-
quirement for minimum chlorine resistance at end-use conditions of 100 percent of the 
time at 140°F.

The second number refers to UV resistance in one of four categories, when tested 
in accordance with ASTM F2657 and evaluated in accordance with ASTM F876.

• A digit “0” indicates that the PEX tubing either has not been tested for UV 
resistance or does not meet the next category for UV resistance.

Table F.1 Hydrostatic design basis and hydrostatic design stress for PEX tubing

Hydrostatic Design Basis 
at 73°F (23°C)

Hydrostatic Design Stress 
at 73°F (23°C)

Standard PEX Code psi (kPa) psi (kPa)

PEX 1306 1,250 (8,620) 630 (4,340)

©
Hydrostatic design stress. FoFor PEX materials covered br PEX
the hydrostatic design stress (hydrostatic design basis [HDic design stress (hydrostatic desig
actor [DF], which in this standard is 0.5) is given in TableF], which in this standard is 0.5) is given 
e temperatures of 73°F (23°C) or lower and should be modperatures of 73°F (23°C) or lower and should be
peratures (see appendix A).atures (see appendix A).
MaMaterial designation code.terial designation cod The Pe PEX material designEX material desig
6 is the abbreviation for the material, PEX, followed by6 is the abbreviation for the material, PEX, followed by
mber refers to chlorine resistance in one of four categoriesmber refers to chlorine resistance in one of four categories
with ASTM F2023 and evaluated in accordance with ASTwith ASTM F2023 and evaluated in accordance with AST
ggit “0” indicates that the PEX tubing either has not been teit “0” indicates that the PEX tubing either has not been te
r does not meet the minimum requirement for chlorine resdoes not meet the minimum requirement for chlorine re
git “1” indicates the PEX tubing has been tested and meets t“1” indicates the PEX tubing has been tested and mee
for minimum chlorine resistance at the end-use condition minimum chlorine resistance at the end-use cond
) and 75 percent at 73°F (23°C).percent at 73
t “2” is reserved for future application.ved for future application.
it “3” i di t th t th PEX t bi h b t t d dh PEX t bi

Copyright © 2016 American Water Works Association. All Rights Reserved.

This is a preview of "AWWA C904-2016". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/AWWA/AWWAC9042016?source=preview


• A digit “1” indicates that the PEX tubing meets the requirements for 1 month 
UV resistance.

• A digit “2” indicates that the PEX tubing meets the requirements for 3 months 
UV resistance.

• A digit “3” indicates that the PEX tubing meets the requirements for 6 months 
UV resistance.

The third and fourth numbers refer to the HDS for water at 73°F in hundreds of 
psi with tens and units omitted.

II.A.3. Design factor. The allowable long-term strength of ANSI/AWWA C904 
PEX materials takes into consideration the duration of application loading, and 
takes into account two general groups of conditions. The first group considers the 
manufacturing and testing variables, specifically normal variations in the material, 
manufacture, dimensions, good handling techniques, and HDB testing and evaluation 
procedures. The second group considers the application or use, specifically installation 
and unknown local effects such as ovaling and longitudinal bending that occur in 
installed buried pipe, environment, temperature, hazard involved, life expectancy, and 
the degree of reliability. These factors are accounted for through the use of a design 
factor of 0.5 for the PEX materials covered by this standard. Because HDB, DF, and 
HDS relate exclusively to sustained long-term internal pressure service, there is no 
relationship between the 0.5 DF and short-term bursting pressure. In this standard, 
short-term bursting tests are required solely for quality control purposes.

II.B. Installation.
II.B.1. Bending. Bends in PEX tubing are not permitted closer than 10 pipe 

diameters from any fitting or valve. The recommended minimum radius of curvature 
is 8X the tubing diameter when unsupported (free) bends are made. Manufacturer-
approved snap-on bend supports may be used to achieve this bend radius. Bending of 
coiled tubing against the coil (reverse bending beyond straight) may be restricted with 
certain PEX tubing. Consult the tubing manufacturer for specific bending limitations 
and recommendations.

II.B.2. Joining methods and fittings. Fittings used on PEX service line 
applications shall be insert-stiffener type complying with the material and performance 
requirements of ANSI/AWWA C800 and the manufacturer’s requirements for 
dimensions and tolerances. Insert stiffeners shall be used. The use of fittings that are not 
covered by a nationally accredited standard is subject to the judgment and discretion of 
the purchaser. Each such fitting should be qualified before use by investigation and by 
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tests when necessary to determine that the fitting is suitable and safe for the intended 
service.

Qualify each fitting by independent third-party test results when necessary to 
determine if the fitting is safe for the intended service.

PEX tubing can be joined to other PEX tubing or fittings or to tubing or appur-
tenances of other materials using one or more joining systems. The purchaser should 
verify with the tubing and fittings manufacturer that fittings are capable of restraining 
PEX tubing from pullout, especially for larger-diameter products with thicker walls. 
Pressure classes for tubing and fittings should be the same or compatible. Further 
information and specific procedure may be obtained from the tubing and fittings man-
ufacturers.

II.B.2.1. Cold expansion fittings with PEX reinforcing rings (ASTM F1960). Cold 
expansion fittings with PEX reinforcing rings are available for PEX tubing in a variety of 
configurations including couplings, tees, and adapters. Tubing ends should be prepared 
for such fittings by cutting the tubing end square using a cutter tool designed for cutting 
plastic tubing. Connections are made by sliding a PEX ring over the PEX tubing and 
expanding the ring and tubing simultaneously with an expander tool that meets the fit-
ting manufacturer’s guidelines. The expanded tubing and PEX ring then slide over the 
cold expansion fitting. The connection is made as the PEX tubing/flex ring shrinks over 
the inserted fitting. Do not install cold expansion fittings in temperatures below 5°F 
(–15°C). This system includes sizes from ½ in. to 2 in. nominal.

Note: Not all types of PEX tubing are compatible with ASTM F1960 fittings. 
Check with specific tubing manufacturer.

II.B.2.2. Cold expansion fittings with metal compression-sleeves (ASTM F2080). 
Cold expansion fittings with metal compression-sleeves are available for PEX tubing in 
a variety of configurations including couplings, tees, and adapters. Slide the brass sleeve 
over the tubing. Expand the PEX tubing end two times using an expander tool that meets 
the fitting manufacturer’s guidelines. Insert the fitting and then pull the brass compres-
sion-sleeve over the cold expansion fitting and tubing with a compression tool that meets 
the fitting manufacturer’s guidelines until the sleeve is seated against the shoulder of the 
cold expansion fitting. This system includes sizes from ½ in. to 2 in. nominal.

Note: Not all types of PEX tubing are compatible with ASTM F2080 fittings. 
Check with specific tubing manufacturer.

II.B.2.3. Metal insert fittings with copper crimp rings (ASTM F1807). Metal 
insert fittings utilizing a copper crimp ring are available for PEX tubing in a variety 
of configurations including couplings, tees, and adapters. Connections are made by 
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the compression of a copper crimp ring around the outer circumference of the tubing, 
using a tool that meets the fitting manufacturer’s guidelines, forcing the tubing mate-
rial into the annular spaces formed by the ribs of the fitting. This system includes sizes 
from ½ in. to 2 in. nominal.

II.B.3. Embedment of tubing. ANSI/AWWA C904 PEX tubing is intended only 
for underground installation and should be installed in trench bottoms that provide 
continuous support and are free from rocks, stones, and debris (see ASTM D2774). The 
initial backfill, from 3 in. (76 mm) below the pipeline to 4 in. to 6 in. (100 mm to 150 
mm) above the tubing, should be sand or other materials, as allowed in ASTM D2774 
or as approved by the tubing manufacturer. To prevent freezing in the water lines, the 
tubing should be installed below the frost line. Snap-on bend supports, if utilized in the 
trench, shall be manufacturer-approved for direct burial (not subject to corrosion).

II.B.4. Testing. The purchaser should test the system for leakage in accordance 
with the applicable code or engineering standards. (See appendix A, Design and 
Installation of Crosslinked Polyethylene (PEX) Tubing in Accordance With ANSI/
AWWA C904, for recommended test procedures, including the use of ASTM F2164 
standard practice.)

II.C. Water System Disinfection. PEX tubing should be disinfected in 
accordance with ANSI/AWWA C651, Disinfecting Water Mains. Refer to Sec. A.4.10 
and Sec. A.5.1 for more information on disinfection.

II.D. Squeeze-Off. The use of squeeze-off techniques for emergency shutoff 
should be performed only on materials, wall thicknesses, and tubing diameters 
as recommended by the tubing manufacturer. Squeeze-off should be performed in 
accordance with ASTM F1041 using tools that comply with ASTM F1563. Using 
incorrect procedures and improper squeeze-off tools can damage PEX tubing and 
cause premature failure.

II.E. References. The latest editions of the following documents are incorporated 
by reference in Section II of this foreword to the extent specified. In case of conflict, 
the provisions of Section II shall prevail. These references are provided for information 
only and are not part of the ANSI/AWWA C904 standard itself.

ANSI/AWWA C651—Disinfecting Water Mains.
ANSI/AWWA C800—Underground Service Line Valves and Fittings.
ASTM D2774-12—Standard Practice for Underground Installation of Thermo-

plastic Pressure Piping.
ASTM F876-15a—Standard Specification for Crosslinked Polyethylene (PEX) 

Tubing.
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ASTM F1041-02—Standard Guide for Squeeze-Off of Polyolefin Gas Pressure 
Pipe and Tubing.

ASTM F1563-01—Standard Specification for Tools to Squeeze-Off Polyethylene 
(PE) Gas Pipe or Tubing.

ASTM F1807-15—Standard Specification for Metal Insert Fittings Utilizing a 
Copper Crimp Ring for SDR9 Cross-Linked Polyethylene (PEX) Tubing and SDR9 
Polyethylene of Raised Temperature (PE-RT) Tubing.

ASTM F1960-15—Standard Specification for Cold Expansion Fittings With PEX 
Reinforcing Rings for Use With Cross-Linked Polyethylene (PEX) Tubing.

ASTM F2023-13—Standard Test Method for Evaluating the Oxidative Resistance 
of Crosslinked Polyethylene (PEX) Tubing and Systems to Hot Chlorinated Water.

ASTM F2080-15—Standard Specification for Cold-Expansion Fittings With 
Metal Compression-Sleeves for Cross-Linked Polyethylene (PEX) Pipe.

ASTM F2164-13—Standard Practice for Field Leak Testing of Polyethylene (PE) and 
Crosslinked Polyethylene (PEX) Pressure Piping Systems Using Hydrostatic Pressure.

ASTM F2657-07—Standard Test Method for Outdoor Weathering Exposure of 
Crosslinked Polyethylene (PEX) Tubing.

NSF/ANSI 61—Drinking Water System Components—Health Effects.
III. Use of This Standard. It is the responsibility of the user of an AWWA 

standard to determine that the products described in that standard are suitable for use 
in the particular application being considered.

III.A. Purchaser Options and Alternatives. The following items should be 
provided by the purchaser.

1. Standard used, that is, ANSI/AWWA C904, Crosslinked Polyethylene 
(PEX) Pressure Tubing, ½ In. (13 mm) Through 3 In. (76 mm), for Water Service, 
latest revision.

2. Whether compliance with NSF/ANSI 61, Drinking Water System 
Components—Health Effects, is required.

3. Tubing.
a. Standard code designation of the PEX material (Sec. 4.2.1 and Table 1).
b. Nominal size, pressure class (PC), standard dimension ratio, form 

(straight or coiled), length of individual pieces, and total linear feet (linear meters) for 
each different item to be furnished (Tables 2 through 4 and Sec. 4.3).

4. Specifications. The following requirements should be specified:
a. Details of other federal, state or provincial, and local requirements 

(Sec. 4. 2).
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b. Special quality-control tests and records (Section 5).
c. Plant inspection (Sec. 5.6).
d. Special marking (Sec. 6.1).
e. Special preparation for shipment (Sec. 6.2).
f. Affidavit of compliance (Sec. 6.3).

III.B. Modification to Standard. Any modification to the provisions, definitions, 
or terminology in this standard must be provided by the purchaser.

IV. Major Revisions. Major changes made to the standard in this revision 
include the following:

1. Addition of reclaimed water and wastewater to scope and throughout.
2. New requirements for minimum UV resistance of PEX tubing, as deter-

mined by testing in accordance with ASTM F2657, with results analyzed in accor-
dance with ASTM F876. This results in a new minimum material designation code of 
“1306,” as compared with the previous minimum material designation code of “1006.”

3. Removal of original Secs. II.A.1, II.A.2, II.A.3, II.B.4, and original Table 
F1 in foreword.

4. Changes to bend radii in Sec. II.B.1.
5. Additions to Sec. II.B.3, Embedment of Tubing—reference to bend supports.
6. Additions to Sec. II.D, Squeeze-Off.
7. Additional reference standards added to Sec. II.E.
8. Revised definition in Sec. 3(1).
9. New PEX materials added in Sec. 4.2.1.1.
10. Removal of ⅝-in. nominal size from Tables 2, 3, and 4.
11. Changed “pipe” to “tubing” throughout the document.
12. Addition of appendix A, which was previously published as the stand-alone 

“Committee Report: Design and Installation of Cross-Linked Polyethylene (PEX) 
Pipe in Accordance with ANSI/AWWA C904.”

V. Comments. If you have any comments or questions about this standard, 
please contact AWWA Engineering and Technical Services at 303.794.7711; FAX at 
303.795.7603; write to the department at 6666 West Quincy Avenue, Denver, CO 
80235-3098; or email at standards@awwa.org.
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AWWA Standard®

ANSI/AWWA C904-16
(Revision of ANSI/AWWA C904-06)

Crosslinked Polyethylene (PEX) 
Pressure Tubing, ½ In. (13 mm) 
Through 3 In. (76 mm), for Water 
Service

SECTION 1: GENERAL

Sec. 1.1 Scope
This standard describes crosslinked polyethylene (PEX) pressure tubing made 

from material having a standard PEX material designation code of PEX 1306, or 
higher, according to ASTM* F876 and intended for use as underground potable 
water, reclaimed water, and wastewater service lines in sizes ½ in. (13 mm) through 
3 in. (76 mm) that conform to a standard dimension ratio of SDR9. Tubing may 
incorporate an optional polymeric outer layer.

Included in this standard are criteria for classifying PEX plastic tubing mate-
rials, and a system of nomenclature, requirements, and test methods for materials 
and tubing. Methods of marking are given. Design, installation, and application 
considerations are discussed in the foreword of this standard.

* ASTM International, 100 Barr Harbor Drive, West Conshohocken, PA 19428.
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