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AWWA Standard

This document is an American Water Works Association (AWWA) standard. It is not a specification. AWWA standards describe
minimum requirements and do not contain all of the engineering and administrative information normally contained in specifi-
cations. The AWWA standards usually contain options that must be evaluated by the user of the standard. Until each optional
feature is specified by the user, the product or service is not fully defined. AWWA publication of a standard does not constitute
endorsement of any product or product type, nor does AWWA test, certify, or approve any product. The use of AWWA standards
is entirely voluntary. This standard does not supersede or take precedence over or displace any applicable law, regulation, or
codes of any governmental authority. AWWA standards are intended to represent a consensus of the water supply industry that
the product described will provide satisfactory service. When AWWA revises or withdraws this standard, an official notice of
action will be placed on the first page of the classified advertising section of Journal AWWA. The action becomes effective on
the first day of the month following the month of Journal AWWA publication of the official notice.

American National Standard

An American National Standard implies a consensus of those substantially concerned with its scope and provisions. An
American National Standard is intended as a guide to aid the manufacturer, the consumer, and the general public. The ex-
istence of an American National Standard does not in any respect preclude anyone, whether that person has approved the
standard or not, from manufacturing, marketing, purchasing, or using products, processes, or procedures not conforming to the
standard. American National Standards are subject to periodic review, and users are cautioned to obtain the latest editions.
Producers of goods made in conformity with an American National Standard are encouraged to state on their own responsibility
in advertising and promotional materials or on tags or labels that the goods are produced in conformity with particular American
National Standards.

CAuTION NoTICE: The American National Standards Institute (ANSI) approval date on the front cover of this standard indicates
completion of the ANSI approval process. This American National Standard may be revised or withdrawn at any time. ANSI
procedures require that action be taken to reaffirm, revise, or withdraw this standard no later than five years from the date of
publication. Purchasers of American National Standards may receive current information on all standards by calling or writing
the American National Standards Institute, 25 West 43rd Street, Fourth Floor, New York, NY 10036; (212) 642-4900.

All rights reserved. No part of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopy, recording, or any information or retrieval system, except in the form of brief excerpts or
quotations for review purposes, without the written permission of the publisher.
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Foreword

This foreword is for information only and is not a part of ANSIIAWWA C909.

I. Introduction.

LA.  Background. Molecularly oriented polyvinyl chloride (PVCO) pressure
pipe has been installed in Europe since the early 1970s, and in North America since
1991. The longitudinal molecular structure of polyvinyl chloride (PVC) is reoriented to
a circumferential direction using heat and pressure. The manufacturing process begins
by conventionally extruding a starting stock pipe. This starting stock piece is roughly
half the diameter and twice the wall thickness of the finished PVCO pipe (e.g., starting
stock with a nominal 3-in. [75-mm]" diameter and a 0.40-in. [10.2-mm] wall thickness
becomes a finished PVCO pipe with a nominal 6-in. [150-mm] diameter and a 0.20-in.
[5.1-mm)] wall thickness). The starting stock piece is heated and then circumferentially
expanded to its final dimensions. By circumferentially expanding the starting stock
piece, a new molecular orientation is achieved. This new orientation increases physical
and mechanical properties of the pipe. Tensile strength, and hence the hydrostatic
design basis (HDB), is substantially increased from 4,000 psi to 7,100 psi (27.6 MPa to
49.0 MPa).

This standard pertains to 4-in. through 24-in. (100-mm through 600-mm) PVCO
pressure pipe made from class 12454 material. The PVCO pressure pipe is designed
to provide an HDB of 7,100 psi with cast-iron-pipe-equivalent (CI) outside diameter
(OD) dimensions. The wall thicknesses are sufficient to provide pressure classes
165 psi, 235 psi, and 305 psi while maintaining a long-term safety factor of 2.0.

Design considerations are provided in AW WA M23, PVC Pipe— Design and Instal-
lation, which provides detailed information on PVCO pipe covered by ANSI/AW WA
C909. Recommended installation guidance is provided in ANSI/ AW WA C605.

Additional information may be found in ANSI/AW WA C110, C153, C900, C905,
and C907 for use with the PVCO pipes covered by ANSI/AW WA C909. Fabricated
PVC fittings for use with ANSI/AW WA C909 are included in ANSI/AWWA C900
and C905. Ductile-iron mechanical-joint fittings for use with ANSI/AW WA C909 are
covered by ANSI/AW WA C110 and C153.

* Metric conversions given in this standard are direct conversions of US customary units and are not
those specified in International Organization for Standardization (ISO) standards.

Vii
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I.LB.  History. 'This is the third edition of ANSI/AWWA C909. In 1994, the
PVC Pipe and Fittings Committee appointed a subcommittee to develop a standard
for PVCO pressure pipe. The first and second editions of ANSI/AW WA C909 were
approved by the AWWA Board of Directors in 1998 and 2002. This edition was
approved on June 14, 2009.

IL.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 American Water Works Association Research
Foundation (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
effects of products and drinking water additives from such products, state and local
agencies may use various references, including

1. Anadvisory 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, NSFT/ANSIEF 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,S 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 jurisdiction. Accreditation of certi-

fication organizations may vary from jurisdiction to jurisdiction.

* Persons outside the United States should contact the appropriate authority having jurisdiction.
1 NSF International, 789 N. Dixboro Road, Ann Arbor, MI 48105.
1 American National Standards Institute, 25 West 43rd Street, Fourth Floor, New York, NY 10036.

§Both publications available from National Academy of Sciences, 500 Fifth Street NW, Washington,
DC 20001.

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

ANSI/AWWA C909 does not address additives requirements. Thus, users of this
standard should consult the appropriate state or local agency having jurisdiction in
order to

1.  Determine additives requirements, including applicable standards.

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. 'The material presented in this standard will be addressed
in a revision to Manual AWWA M23 that is currently in progress. The material is
published here to ensure users of this standard will have continuous access to the most
up-to-date design information. AW WA M23 and this standard will not be compatible
until AWWA M23 is revised. Where the Design Manual does not match, the intent of
the standard takes precedence, and design matters in AW WA M23 that are inconsistent

with this standard should be discussed with the manufacturer.

ILA.  Pipe Selection.

IILA.1  Selection of pressure class.  'The minimum pressure class of the pipe selected
should be equal to or greater than the system working pressure. The sum of the system
working pressure and occasional surge pressure should not exceed 1.60 times the pressure
class of the pipe. If surge pressures are severe, consideration should be given to removal
of the cause of surge pressures or to the incorporation of surge suppressors in the system.

ITII.  Use of This Standard. It is the responsibility of the user of an AW WA
standard to determine that the products described in that standard are suitable for
use in the particular application being considered. Although this standard generally
presents adequate information to order pipe to meet working pressure requirements,
it does not include information to guide the designer in determining wall thicknesses,
pipe flexibility requirements, and installation conditions to meet external loading
conditions. Pipe designers should refer to AWWA Manual M23, PVC Pipe—Design

and Installation. In addition, consultation with pipe manufacturers is recommended.
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HL.A.  Purchaser Options and Alternatives. 'The following items should be
provided by the purchaser:

1.  Standard used—that is, ANSI/AWWA C909, Molecularly Oriented
Polyvinyl Chloride (PVCO) Pressure Pipe, 4 In. Through 24 In. (100 mm Through
600 mm), for Water, Wastewater, and Reclaimed Water Service, of latest revision.

2. Details of other federal, state or provincial, and local requirements (Sec. 4.2.1).

3. Whether compliance with NSF/ANSI 61, Drinking Water System
Components—Health Effects, is required (Sec. 4.2.4).

4.  Pipe.

a. Nominal size (for example, 4 in. [100 mm]).

b. Pressure class (see Table 1).

c. Linear feet of each pressure class for each nominal pipe size to be provided.

d. Whether drawings and calculations shall be provided by the manufacturer.

5. Standard lengths (Sec. 4.3.3.3).

6. Plantinspection. If plant inspections are desired, provisions must be speci-
fied in the purchase documents (Sec. 5.3).

a. Production notice. The manufacturer should be required to give adequate
advance notice of when and where production of ordered materials will start.

b. Inspection aids. The manufacturer should be required to make available,
without charge, to the purchaser’s inspector, the tools and assistance that are necessary
for inspection and handling of materials.

c. Inspection limitations. To exclude inspection of proprietary manufacturing
processes, the manufacturer should be required to give advance notice to the purchaser.

7. Shipping and delivery (Sec. 6.2).

8.  Affidavit of compliance (Sec. 6.3).

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

IV.  Major Revisions. 'The major revisions to this edition include the following:

The factor of safety was revised from 2.5 to 2.0.
The built-in surge allowance was eliminated.
The pressure classes were revised from 100, 150, and 200 psi (690, 950, and
1,380 kPa) to 165, 235, and 305 psi (1,140, 1,620, and 2,100 kPa), respectively.
4. Treatment of surge pressures was expanded to include occasional (emer-
gency) surge and recurring (cyclic) surge.

5. Wastewater and reclaimed water were added to the standard’s scope.

Copyright © 2010 American Water Works Association. All Rights Reserved.



https://webstore.ansi.org/Standards/AWWA/AWWAC90909?source=preview

This is a preview of "AWWA C909-09". Click here to purchase the full version from the ANSI store.

V.  Comments. If you have any comments or questions about this standard,
please call the AW WA Volunteer and Technical Support Group at 303.794.7711, FAX
at 303.795.7603, write to the group at 6666 West Quincy Avenue, Denver, CO 80235-

3098, or e-mail the group at standards@awwa.org,.

Xi
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ANSI/AWWA C909-09
(Revision of AWWA C909-02)

American Water Works
Association

AWWA Standard

Molecularly Oriented Polyvinyl

Chloride (PVCO) Pressure Pipe, 4 In.
Through 24 In. (100 mm Through
600 mm) for Water, Wastewater, and
Reclaimed Water Service

SECTION 1: = GENERAL

Sec. 1.1

Sec. 1.2

Scope

This standard pertains to molecularly oriented polyvinyl chloride (PVCO)
pressure pipe that is manufactured from starting stock pipe made from ASTM
D1784 cell class 12454 material. The starting stock materials are then oriented
through circumferential expansion to provide a hydrostatic design basis (HDB) of
7,100 psi (49.0 MPa). The pipe is primarily intended for use in transporting potable
water, wastewater, and reclaimed water in buried installations. Pipe outside diam-
eters (OD) conform to those established for Cl-equivalent ODs (CIOD). Pressure
classes range from 165 psi to 305 psi (1,140 kPa to 2,100 kPa) in sizes 4 in. through
24 in. (100 mm through 600 mm).

Purpose

The purpose of this standard is to provide purchasers, manufacturers, and

suppliers with the minimum requirements for PVCO pressure pipe, 4 in. through

1
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