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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 specifications. 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. 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
existence 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 This American National Standard may be revised or withdrawn at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.

Science and Technology

AWWA unites the entire water community by developing and distributing authoritative scientific and technological
knowledge. Through its members, AWWA develops industry standards for products and processes that advance public
health and safety. AWWA also provides quality improvement programs for water and wastewater utilities.

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.

Copyright © 2005 by American Water Works Association
Printed in USA

Documents

Document Sharing Hub

Full document details: AWWA C713 2005

100U "paniwlad SI UOINQUISIP JO uonoNpoldal JayuNg ON “UaNng uesng Aq G10Z-9Z-Uel U0 PapEojUMOP ‘W0 183115Y03) suonduosgns “ou| ‘(oInusing) s1ainay uoswoy ] Aq emo] o AIISISAIUN O] pasuadl| [eudlew paybuidon


http://www.avadocuments.com/doc/awwa-c713-2005
http://www.avadocuments.com/doc/awwa-c713-2005

Committee Personnel

The AWWA Standards Subcommittee on Fluidic-Oscillator-Type Water Meters, which
developed this standard, had the following personnel at the time of approval:

Don Kullmann, Chair

D.C. Beets, Strategic Metering Consultants LLC, Cincinnati, Ohio (AWWA)
Martin Cole, AMCO Water Metering Systems Inc., Ocala, Fla. (AWWA)
Neil Furmidge, Severn Trent-Avatar Utility Services LLC,

Chesterfield, UK (AWWA)
Greg Gomez, Badger Meter Inc., Milwaukee, Wis. (AWWA)
R.N. Koch, Master Meter Inc., Sewickley, Pa. (AWWA)
Matt Kogut, Severn Trent-Avatar Utility Services LLC,

Fort Washington, Pa. (AWWA)
Don Kullmann, Neptune Technology Group Inc., Roswell, Ga. (AWWA)
D.C. Pinney, Sensus Metering Systems, Orlando, Fla. (AWWA)
ES. Salser Jr., Floyd S. Salser Jr. & Associates DBA Mars Company,

Ocala, Fla. (AWWA)

The AWWA Standards Committee on Water Meters, which approved this standard, had

the following personnel at the time of approval:

Michael J. Kebles, Chair

General Interest Members

D.C. Beets, Strategic Metering Consultants LLC, Cincinnati, Ohio (AWWA)

T.H. Gerardi, BERMAD Inc., Ocala, Fla. (AWWA)

T.W. Hodson, Ford Meter Box Company Inc., Wabash, Ind. (AWWA)

A.L. McKnight, Mountain States Pipe & Supply, Littleton, Colo. (AWWA)

PJ. Olson," Staff Engineer Liaison, AWWA, Denver, Colo. (AWWA)
*Alternate

T Liaison, nonvoting

iii

Documents

Document Sharing Hub

Full document details: AWWA C713 2005

100U "paniwlad SI UOINQUISIP JO uonoNpoldal JayuNg ON “UaNng uesng Aq G10Z-9Z-Uel U0 PapEojUMOP ‘W0 183115Y03) suonduosgns “ou| ‘(oInusing) s1ainay uoswoy ] Aq emo] o AIISISAIUN O] pasuadl| [eudlew paybuidon


http://www.avadocuments.com/doc/awwa-c713-2005
http://www.avadocuments.com/doc/awwa-c713-2005

. . * . . . . . .
A.E Posinski, Standards Council Liaison, Cincinnati Water Works,

Cincinnati, Ohio (AWWA)
Richard San Giacomo, R & D Engineering Inc., Buffalo, NY (AWWA)
Producer Members
Martin Cole, AMCO Wiater Metering Systems Inc., Ocala, Fla. (AWWA)
G.H. DeJarlais,” Badger Meter Inc., Milwaukee, Wis. (AWWA)
Don Faber, Badger Meter Inc., Milwaukee, Wis. (AWWA)
L.W. Fleury Jr., Mueller Group, Smithfield, R.1. (AWWA)
R.N. Koch, Master Meter Inc., Sewickley, Pa. (AWWA)
Don Kullmann, Neptune Technology Group Inc., Roswell, Ga. (AWWA)
Matthew Laird, Metron Farnier, Boulder, Colo. (AWWA)
D.C. Pinney, Sensus Metering Systems, Orlando, Fla. (AWWA)
Jerry Potter,” Master Meter Inc., Longview, Texas (AWWA)

ES. Salser Jr., Floyd S. Salser Jr. & Associates DBA Mars Company,

Ocala, Fla. (AWWA)
Paul Sandhu, Sparling Instruments Company Inc., El Monte, Calif. (AWWA)
Mark Shamley,” Metron Farnier, Boulder, Colo. (AWWA)
Thierry Swinson, Neptune Technology Group Inc., Tallassee, Ala. (AWWA)
Matt Thomas,” Hersey Meters, Cleveland, N.C. (AWWA)
G.M. Voss, McCrometer, Division of Ketema, Hemet, Calif. (AWWA)

User Members
M.L. Aigen, Boston Water & Sewer Commission, Roxbury, Mass. (NEWWA)
Joe Alongi, Kansas City Water Services Department, Kansas City, Mo. (AWWA)
T.R. Curran, Monroeville Water Authority, Monroeville, Pa. (AWWA)
W.M. Garfield, Arizona Water Company, Phoenix, Ariz. (AWWA)
J.R. Grabinski, Dallas Water Utilities, Dallas, Texas (AWWA)

*Liaison, nonvoting
T Alternate
iv

Documents

Document Sharing Hub

Full document details: AWWA C713 2005

100U "paniwlad SI UOINQUISIP JO uonoNpoldal JayuNg ON “UaNng uesng Aq G10Z-9Z-Uel U0 PapEojUMOP ‘W0 183115Y03) suonduosgns “ou| ‘(oInusing) s1ainay uoswoy ] Aq emo] o AIISISAIUN O] pasuadl| [eudlew paybuidon


http://www.avadocuments.com/doc/awwa-c713-2005
http://www.avadocuments.com/doc/awwa-c713-2005

R.C. Graff, Poway, Calif.
K.W. Grant, Louisville Water Company, Louisville, Ky.
Duane Griffin, City of Winnipeg, Winnipeg, Man.
C.R. Joyner, Washington Suburban Sanitary Commission, Laurel, Md.
M.]. Kebles, Las Vegas Valley Water District, Las Vegas, Nev.
M.A. Lucca, Marina Coast Water District, Marina, Calif.
J.A. Novak, Milwaukee Water Works, Milwaukee, Wis.
K.M. Poe, Memphis Light Gas & Water, Memphis, Tenn.
G.E. Raymond, Los Angeles Department of Water & Power,
Los Angeles, Calif.
Sheldon Solotoff, Miami—Dade Water & Sewer, Miami, Fla.
J.H. Standi Jr., Southern California Water Company, Fontana, Calif.

Full document details: AWWA C713 2005

(AWWA)
(AWWA)
(AWWA)
(AWWA)
(AWWA)
(AWWA)
(AWWA)
(AWWA)

(AWWA)
(AWWA)
(AWWA)

Documents

Document Sharing Hub

100U "paniwlad SI UOINQUISIP JO uonoNpoldal JayuNg ON “UaNng uesng Aq G10Z-9Z-Uel U0 PapEojUMOP ‘W0 183115Y03) suonduosgns “ou| ‘(oInusing) s1ainay uoswoy ] Aq emo] o AIISISAIUN O] pasuadl| [eudlew paybuidon


http://www.avadocuments.com/doc/awwa-c713-2005
http://www.avadocuments.com/doc/awwa-c713-2005

Copyrighted material licensed to University of lowa by Thomson Reuters (Scientific), Inc., subscriptions.techstreet.com, downloaded on Jan-26-2015 by Susan Duerr. No further reproduction or distribution is permitted. Uncot

Documents
Document Sharing Hub

This page intentionally blank.

Full document details: AWWA C713 2005


http://www.avadocuments.com/doc/awwa-c713-2005
http://www.avadocuments.com/doc/awwa-c713-2005

Contents

All AWWA standards follow the general format indicated subsequently. Some variations from this format
may be found in a particular standard.

SEC. PAGE SEC. PAGE
Foreword 6 Delivery
I TN CEOAUCTION oo ix 6.1 Marking.....cc.coveieeceivcnnenneinenns 13
LA Background.....ccooooviviniivnnincnnne. ix 6.2  Packaging and Shipping..........c........ 13
LB HStOMYoooooeoooo i 63 Affidavit of Compliance............... 13
LC  Acceptance.......coceveviiiivcniinennnnnnn ix
I Special Issues.....ccoeverrnieininccennnes xi  Appendix
A Fire FIoW cooeviieieiieecieeeeee, xi  A.l1  Units of Measure ......ccoecevrvevvenieencnne 15
I Use of This Standard........ccccueeneeee. xi A2  Register Dial Types.....cccoccureuruunnnne. 15
IIILA  Purchaser Options and A3 TeStS coiiieeieeee e 15
Alternatives ......ce.eeeeveeveeeniecneenennenes xi A4  Testing Equipment.......cccceceeveuennne. 17
[II.LB  Modification to Standard................. xii A5  Registration Accuracy .......cccoeeeenee. 17
v Major Revisions ........cccccevveveniennnee xii A6 Periodic Tests .ccoevvrerrienririeieannnn, 18
\Y% Comments .......cocevvvievciiiniinininnnne. xii A7  Meter Storage ......ccocevviiuiiiiiinnnnnn 19
A8  Installation......cccceevieienenienieiiennne, 19
Standard
1 General Tables
L1 SCOPE cveriteieereiicieicieeeeieee e 1 1 Characteristics of Fluidic
1.2 Purpose....c.viivviininiiniiiiiccie, 1 Meters....coviviiviiiiiniiiiiiiicieics 8
1.3 Application .......ccccoeviiciniicinincnnn. 2 2 Dimensional Design Limits
for Meters and External
2 References........ccccevvevuivieiienienieiennene, 2
CoNNECtionsS......veerveerueeenieeeneeenns 10
3 Definitions ........ccccceeevieeeevienreennenne 4 3 Flange Dimensions ...........occveueenine. 10
Maximum Indication on
4 Requirements Initial Dial and Minimum
4.1 Materials .cocoooeveeverieininecenceee 4 Register Capacity ..............cooo..e.... 11
4.2 General Design ...c.ccccveeveinieennennnnee 7 Al Most Frequently Used
4.3 Detailed Design .......ccecervruirueuerueucnnee 9 Intervals Between Meter
5 Verification TESS ettt 18
5.1 Notice of Nonconformance............. 12
vii
Documents

Document Sharing Hub

Full document details: AWWA C713 2005

100U "paniwlad SI UOINQUISIP JO uonoNpoldal JayuNg ON “UaNng uesng Aq G10Z-9Z-Uel U0 PapEojUMOP ‘W0 183115Y03) suonduosgns “ou| ‘(oInusing) s1ainay uoswoy ] Aq emo] o AIISISAIUN O] pasuadl| [eudlew paybuidon


http://www.avadocuments.com/doc/awwa-c713-2005
http://www.avadocuments.com/doc/awwa-c713-2005

Copyrighted material licensed to University of lowa by Thomson Reuters (Scientific), Inc., subscriptions.techstreet.com, downloaded on Jan-26-2015 by Susan Duerr. No further reproduction or distribution is permitted. Uncot

Documents
Document Sharing Hub

This page intentionally blank.

Full document details: AWWA C713 2005


http://www.avadocuments.com/doc/awwa-c713-2005
http://www.avadocuments.com/doc/awwa-c713-2005

Foreword

This foreword is for information only and is not a part of ANSIAWWA C713.

I. Introduction.

LA.  Background. Fluidic-oscillator meters covered by this standard represent a
new measurement technique that differs from those used in other AWWA standards.
The basis for volume measurement is a transducer element that utilizes fluidic
oscillation in place of the moving mechanical element required in most traditional
cold-water volumetric meters.

Flowing water enters the transducer and a converging entrance nozzle forms a jet
flow. Two diverging walls produce opposing forces on the jet flow due to the Coanda’
effect and cause the jet to oscillate. Each oscillation corresponds to a specific volume
of water flowing through the meter, and these are electronically detected, integrated,
and displayed on the register.

I.B. History. While the knowledge of fluidic principles is quite old, it was not
until the 1960s that fluidic devices began to be used commercially in measurement
and control applications. Fluidic-oscillator meters were initially used in both gas and
liquid industrial measurement because of high costs. Within the last 10 or 15 years,
advances in electronics have made reductions in size and power requirements possible
and have made fluidic-oscillator meters commercially feasible for residential water use
measurement.

This standard is the first edition for meters of this type and was developed by
AWWA Subcommittee 380.10, which was originally formed on June 10, 2000, to
develop a standard for solid state meters of capacity and application similar to ANSI/
AWWA C700.

On June 15, 2002, the work of the subcommittee was redirected to develop a
standard for fluidic-oscillator meters. This first edition of the standard was approved
by the AWWA Board of Directors on Jan. 16, 2005.

L.C. Acceptance. In May 1985, the US Environmental Protection Agency

(USEPA) entered into a cooperative agreement with a consortium led by NSF

*The Coanda effect is the observed tendency of a stream of fluid emerging from a nozzle to follow
a nearby curved or flat surface. The effect was discovered in the 1930s by Romanian Henri

Coanda.
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International (NSF) to develop voluntary third-party consensus standards and a
certification program for all direct and indirect drinking water additives. Other
members of the original consortium include the American Water Works 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. 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 NSFT, 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
accordance with NSF/ANSI 61. Individual states or local agencies have authority to
accept or accredit certification organizations within their jurisdiction. Accreditation
of certification 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 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).

*Persons outside the US should contact the appropriate authority having jurisdiction.
TNSF International, 789 N. Dixboro Rd., Ann Arbor, MI 48105.
F#American National Standards Institute, 25 West 43rd Street, New York, NY 10036.

§Both publications available from National Academy of Sciences, 500 Fifth St., Washington, DC
20001.
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Use of Annex A procedures may not always be identical, depending on the certifier.
ANSI/AWWA C713 does not address additive requirements. Users of this standard
should consult the appropriate state or local agency having jurisdiction in order to

1. Determine additive requirements including applicable standards.

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

3. Determine current information on product certification.

II. Special Issues.

II.A.  Fire Flow. The meters described in this standard are not designed to be
used in water service piping intended to extinguish fire. Requirements for residential
fire service products and combined residential domestic/fire service products are
currently being developed as a part of ANSI/AWWA C703, Standard for Cold-Water
Meters—Fire Service Type.

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.

HLA.  Purchaser Options and Alternatives. The following items should be pro-
vided by the purchaser:

1. Standard used—that is, ANSI/AWWA C713, Standard for Cold-Water
Meters—Fluidic-Oscillator Type, of latest revision.

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

3.  Whether the main case shall be of conventional double case construction or
of modified double case construction (Sec. 4.1.2), and if there is a preference.

4. If meters are to be furnished with cast iron, stainless steel, copper alloy, or
suitable engineering plastic top or bottom covers (Sec. 4.1.5.1 and Sec. 4.1.5.2), and if
there is a preference.

5. If meters are to be furnished with breakable bottom covers (frost protection
devices) (Sec. 4.1.5.2). Breakable bottom covers are only to be used for meter sets
properly equipped to handle functioning failed frost bottoms that can flood surround-
ings with pressurized water when thawing occurs.

6. If meters are to be furnished with full polymer liners (Sec. 4.1.5.2).

7. Size of meters (Sec. 4.2.1) and number of units required.

8. If meters are to be furnished with coupling nuts and tailpieces (Sec. 4.3.2.1)

and whether they are to be copper alloy or suitable engineering plastic (Sec. 4.1.7).
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