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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 كةةك ´؟²®»±ض. The action becomes effective

on the first day of the month following the month of كةةك ´؟²®»±ض 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 This American National Standard may be revised or withdrawn at any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 © 2007 by American Water Works Association

Printed in USA
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 ´«²²±­®«ذ ««¬¬·³³±ف

ô¼®؟¼²؟¬­ ­·¸¬ ¼«°±´«ھ«¼ ¸½·¸© ­ô®«¬«س «°§جَ¬²«®®»ف ²± ««¬¬·³³±½¾»ح كةةك «¸ج
و«³·¬ «¸¬ ¬؟ ´«²²±­®«° ²¹·©±´´±؛ «¸¬ ¼؟¸

®·؟¸ف ²²ô؟³´´»ص ٍض ¼´؟²±ـ

±·¸ر ô·¬؟²²·½²·ف ôفشش ­¬²؟¬´»­²±ف ²¹·®«¬«س ½·¹«¬؟®¬ح ­ô¬««ق ٍفٍـ ÷كةةكّ

جٍ ٍ؟´ع ô؟´؟½ر ³­ô«¬­§ح ²¹·®«¬«س ®«¬؟ة رفسك ôِ®«´¬»ق  ÷كةةكّ

ٍ؟´ع ô؟´؟½ر ³­ô«¬­§ح ²¹·®«¬«س ®«¬؟ة رفسك ô«´±ف ٍس ÷كةةكّ

ٍ­·ة µ»»ô»؟©´·س ôٍ½²× ®«¬«س ®«¹¼؟ق ­ôِ·؟´®؟ض«ـ ٍطٍظ ÷كةةكّ

ٍ­·ة µ»»ô»؟©´·س ôٍ½²× ®«¬«س ®«¹¼؟ق ô®«¾؟ع ٍـ ÷كةةكّ

­؟¨«ج ­ô؟´´؟ـ ­ô«·¬·´·¬ث ®«¬؟ة ­؟´´؟ـ ²­µ·ô·¾؟®ظ ٍخٍض ÷كةةكّ

جٍٍخ ٍ؛·´؟ف ô«´´·ھ®«¬®±ذ ²ô±·¬؟®±°®±ف ­«·¬´؟·½«°ح ®«¬؟ة ô¸¬»ط  ÷كةةكّ

­؟¨«ج ô؟²؟µ®؟¨«ج ³­ô«¬­§ح ²¹·®«¬«س ­§­²«ھµ­±²ô ×²½؟ض ٍغٍض ÷كةةكّ

ٍ؟ظ ô؟¬¬«·®؟س ôٍ½²× °»±®ظ §¹±´±²¸½«ج «²»¬°«ز ²²ô؟³´´»ص ٍضٍـ ÷كةةكّ

¼«ھ±®°°؟ ¼²؟ ¼«©«·ھ«® ¸½·¸© ­ô®«¬«س ®«¬؟ة ²± ««¬¬·³³±ف ­¼®؟¼²؟¬ح كةةك «¸ج
و´؟ھ±®°°؟ ؛± «³·¬ «¸¬ ¬؟ ´«²²±­®«° ²¹·©±´´±؛ «¸¬ ¼؟¸ ô¼®؟¼²؟¬­ ­·¸¬

®·؟¸ف ­ô«´¾«ص ٍض ´«؟¸½·س

­®«¾³«س ¬­«®«¬²× ´؟®«²«ظ

±·¸ر ô·¬؟²²·½²·ف ôفشش ­¬²؟¬´»­²±ف ²¹·®«¬«س ½·¹«¬؟®¬ح ­ô¬««ق ٍفٍـ ÷كةةكّ

ٍ؟´ع ô؟´؟½ر ôٍ½²× ـكسخغق ô·¼®؟®«ظ ٍطجٍ ÷كةةكّ

ٍ¼ô ×²¸­؟¾؟ة ôٍ½²× §²؟°³±ف ¨±ق ®«¬«س ¼®±ع ²ô±­¼±ط ٍةجٍ ÷كةةكّ

ٍ±´±ف ²ô±¬«´¬¬·ش ô§´°°»ح ْ «°·ذ ­«¬؟¬ح ²·؟¬²»±س ô¬¸¹·²ص½س ٍشٍك ÷كةةكّ

ٍ±´±ف ô®«ھ²«ـ ôكةةك ²ô±­·؟·ش ®««²·²¹غ ­¼®؟¼²؟¬ح ڑ²ô±­´ر ٍضذٍ ÷كةةكّ

عٍٍك ±·¸ر ô·¬؟²²·½²·ف µ­ô®±ة ®«¬؟ة ·¬؟²²·½²·ف ®«¬؟«®ظ ڑ²­µ·ô·­±ذ  ÷كةةكّ

اٍٍز µô®؟ذ ¼®؟¸½®ر ôٍفذٍ ²¹·®««²·²¹غ ـ ْ خ ô±³±½؟·ظ ²؟ح ٍخ ÷كةةكّ

­®«¾³«س ®«½»¼±®ذ

جٍ ٍ؟´ع ô؟´؟½ر ³­ô«¬­§ح ²¹·®«¬«س ®«¬؟ة رفسك ôِ®«´¬»ق  ÷كةةكّ

«¬؟²®«¬´كِ

²¹·¬±ھ²ô ²±²±­·؟·شڑ
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ٍ؟´ع ô؟´؟½ر ôٍ½²× ­³«¬­§ح ²¹·®«¬«س ®«¬؟ة رفسك ô«´±ف ٍس ÷كةةكّ

ٍ­·ة µ»»ô»؟©´·س ôٍ½²× ®«¬«س ®«¹¼؟ق ­ôِ·؟´®؟ض«ـ ٍطٍظ ÷كةةكّ

ٍ­·ة µ»»ô»؟©´·س ôٍ½²× ®«¬«س ®«¹¼؟ق ô®«¾؟ع ٍـ ÷كةةكّ

ٍ®ض §®»«´ع ٍةٍش ô ظ ®«´´«»س®±«°ô ؛¸¬·³ح·»´¼ô ٍخ×ٍ ÷كةةكّ

ٍ؟ذ µ´»§ô½·©«ح ôٍ½²× ®«¬«س ®«¬­؟س ô¸½±ص ٍزٍخ ÷كةةكّ

ٍ؟ظ ô؟¬¬«·®؟س ôٍ½²× °»±®ظ §¹±´±²¸½«ج «²»¬°«ز ²²ô؟³´´»ص ٍضٍـ ÷كةةكّ

ٍ±´±ف ô®«¼´»±ق ô®«·²®؟ع²َ±®¬«س ô¼®·؟ش ٍس ÷كةةكّ

ٍ؟´ع ô±¼²؟´®ر ³­ô«¬­§ح ²¹·®«¬«س ­»­²«ح ô§«²²·ذ ٍفٍـ ÷كةةكّ

­؟¨«ج ô¼´«·؛­²؟س ôٍ½²× ®«¬«س ®«¬­؟س ôِ®«¬¬±ذ ٍض ÷كةةكّ

ٍ®ض ®«­´؟ح ٍحعٍ ô ض ®«­´؟ح ٍح ¼§±´ع®ٍ ٍ؟´ع ô؟´؟½ر ô§²؟°³±ف ­®؟س ٍ½±­­ك ْ  ÷كةةكّ

ٍ±´±ف ô®«¼´»±ق ô®«·²®؟ع²َ±®¬«س ôِ§«´³؟¸ح ٍس ÷كةةكّ

جٍ ٍ؟´ك ô««­­؟´´؟ج ôٍ½²× °»±®ظ §¹±´±²¸½«ج «²»¬°«ز ²ôِ±­²·©ح  ÷كةةكّ

ٍفٍز ô¼²؟´«ھ«´ف ­ô®«¬«س §«­®«ط ­ôِ؟³±¸ج ٍس ÷كةةكّ

ٍ؛·´؟ف ô¬«³«ط ô؟³«¬«ص ؛± ²±·­·ھ·ـ ô®«¬«³±®ف½س ­­ô±ت ٍسٍظ ÷كةةكّ

­®«¾³«س ®«­ث

ٍ­­؟س ô§®»¾¨±خ ²ô±·­­·³³±ف ®«©«ح ْ ®«¬؟ة ²±¬­±ق ²ô«¹·ك ٍشٍس ÷كةةغزّ

ٍ±س ô§¬·ف ­؟­²؟ص ô¬²«³¬®؟°«ـ ­«½·ھ®«ح ®«¬؟ة §¬·ف ­؟­²؟ص ô·²¹±´ك ٍض ÷كةةكّ

ٍ؟ذ ô«´´·ھ«±®²±س ô§¬·®±¸¬»ك ®«¬؟ة «´´·ھ«±®²±س ²ô؟®®»ف ٍخجٍ ÷كةةكّ

ٍ¦·®ك ô¨·²«±¸ذ ô§²؟°³±ف ®«¬؟ة ؟²±¦·®ك ô¼´«·؛®؟ظ ٍسٍة ÷كةةكّ

­؟¨«ج ­ô؟´´؟ـ ­ô«·¬·´·¬ث ®«¬؟ة ­؟´´؟ـ ²­µ·ô·¾؟®ظ ٍخٍض ÷كةةكّ

ٍ؛·´؟ف ô§؟©±ذ ô؛؛؟®ظ ٍفٍخ ÷كةةكّ

²ٍ؟س ¹ô«°·²²·ة ¹ô«°·²²·ة ؛± §¬·ف ²ô·؛؛·®ظ ٍـ ÷كةةكّ

ھٍ«ز ­ô؟¹«ت ­؟ش ô¬½·®¬­·ـ ®«¬؟ة §«´´؟ت ­؟¹«ت ­؟ش ­ô«´¾«ص ٍضٍس ÷كةةكّ

ٍ¼س ô´«®»؟ش ²ô±·­­·³³±ف §®؟¬·²؟ح ²؟¾®»¾»ح ²±¬²¹·¸­؟ة ô§´´«ص ٍكجٍ ÷كةةكّ

ٍ؛·´؟ف ô؟²·®؟س ô¬½·®¬­·ـ ®«¬؟ة ¬­؟±ف ؟²·®؟س ô؟½½»ش ٍكٍس ÷كةةكّ

ٍ­·ة µ»»ô»؟©´·س µ­ô®±ة ®«¬؟ة ««µ»؟©´·س µô؟ھ±ز ٍكٍض ÷كةةكّ

ٍ؛·´؟ف ­ô«´«²¹ك ­±ش ­ô«½·ھ®«ح ®«¬«س‰²±·¬»¾·®¬­·ـ ®«¬؟ة ô¼²±³§؟خ ٍغٍظ ÷كةةكّ

ٍ؟´ع ô·³؟·س ô®«©«ح ْ ®«¬؟ة «¼؟ـٹ·³؟·س ô؛؛±¬±´±ح ٍح ÷كةةكّ

ٍ®ض ·¼²؟¬ح ٍطٍض ô ²؟°³±ف ®«¬؟ة «¬؟¬ح ²«¼´±ظ§ô ؟²؟¬²±عô ٍ؛·´؟ف ÷كةةكّ

«¬؟²®«¬´كِ
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­¬²«¬²±ف

ٍ§´¬²«»¯«­¾»­ ¼«¬؟½·¼²· ¬؟³®±؛ ´؟®«²«¹ «¸¬ ©±´´±؛ ­¼®؟¼²؟¬­ كةةك ´´ك ¬؟³®±؛ ­·¸¬ ³±®؛ ­²±·¬؟·®؟ھ «³±ح 
ٍ¼®؟¼²؟¬­ ®؟´»½·¬®؟° ؟ ²· ¼²»±؛ «¾ §؟³

SEC. PAGE SEC. PAGE

¼®±©«®±ع

× ×²¬®±¼«½¬·±²ٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍ ··ھ

كٍ× ٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍ¼µ¹®±«²½؟ق ··ھ

قٍ× ٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍ§®±¬­·ط ··ھ

فٍ× «½²؟¬°«½½ك ٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍ ···ھ

×× ٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍ­«»­­× ´؟·½«°ح ·¨

××× ¼®؟¼²؟¬ح ­·¸ج ؛± «­ث ٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍ ·¨

كٍ××× ­«ھ·¬؟²®«¬´ك ¼²؟ ­²±·¬°ر ®«­؟¸½®»ذ ٍٍ ·¨

قٍ××× ٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍ¼®؟¼²؟¬ح ±¬ ²±·¬؟½·؛·¼±س ¨

ت× ­²±·­·ھ«خ ®±¶؟س ٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍ ¨

ت ­¬²«³³±ف ٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍ ¨

¼®؟¼²؟¬ح

ï ´؟®«²«ظ

ïٍï «°±½ح ٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍ ï

ïٍî «­±°®»ذ ٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍ ï

ïٍي ²±·¬؟½·´°°ك ٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍ î

î ­«½²«®«؛«خ ٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍ î

ي ­²±·¬·²·؛«ـ ٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍ ي

ى ­¬²«³«®·»¯«خ

ïٍى ­´؟·®«¬؟س ٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍ ى

îٍى ¹²·­«ـ ´؟®«²«ظ ٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍ é

يٍى ¹²·­«ـ ¼«´·؟¬«ـ ٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍ é

ë ²±·¬؟½·؛·®«ت

ëٍï ²±·¬½«¶«خ ®±؛ ­·­؟ق ٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍ ïي

ê §®«ھ·´«ـ

êٍï µ·²¹®؟س ٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍ ïى

êٍî ²¹ٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍ·°°·¸ح ¼²؟ ²¹·¹؟µ½؟ذ ïى

êٍي ٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍ «½²؟·´°³±ف ؛± ¬·ھ؟¼·؛؛ك ïى

¨·¼²«°°ك

ك ²±·¬؟³®±؛²× ´؟¬²«³«´°°»ح

ïٍك «®»­؟«س ؛± ­¬·²ث ٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍ ïë

îٍك ٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍ­«°§ج ®«¬­·¹«خ ïë

يٍك ­¬­«ج ٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍ ïë

ىٍك ¬²«³°·»¯غ ²¹·¬­«ج ٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍ ïé

ëٍك §½؟®»½½ك ²±·¬؟®¬­·¹«خ ٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍ ïé

êٍك ­¬­«ج ½·¼±®«ذ ٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍ ïç

éٍك «¹؟®±¬ح ®«¬«س ٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍ îً

èٍك ²ٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍ±·¬؟´´؟¬­²× îً

­«´¾؟ج

ï ٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍ­½·¬­·®«¬½؟®؟¸ف ²¹·¬؟®«°ر è

î  ¼²؟ × ­­؟´ف ®±؛ ­²±·­²«³·ـ ®«¬«س

­®«¬«س «°§جَ«²·¾®»ج ×× ­­؟´ف ٍٍٍٍٍٍٍٍ ç

ي  ²±·²؟°³±ف‰­²±·¬½«²²±ف ®«¬«س
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