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¼®؟¼²؟¬ح كةةك

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.

¼®؟¼²؟¬ح ´؟²±·¬؟ز ²؟½·®«³ك

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withdrawn at any time.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, 11 W. 42nd St.,
New York, NY 10036; (212) 642-4900.
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´«²²±­®«ذ ««¬¬·³³±ف

÷فكجسذةحّ ««¬¬·³³±ف §®±­·ھ¼ك ´؟½·²¸½«ج ­®«®»¬½؟؛»²؟سَ«°·ذ ®«¬؟ة ´««¬ح «¸ج

«¸¬ ¬؟ ´«²²±­®«° ²¹·©±´´±؛ «¸¬ ¼؟¸ ²ô±·¬·¼« ­·¸¬ ¼«°±´«ھ«¼ ¸½·¸© îîïôف ®±؛ °»±®ظ ­µ؟ج

و«³·¬

®·؟¸ف ²ô©±®ق ٍخ ­؟³±¸ج

®·؟¸فَ«½·ت ²ô±¬®»ق ٍط ­«³؟ض

÷كةةكّ ٍ؟ظ ô؟¬²؟´¬ك ôٍ½²× ­«·®¬­»¼²× ±½·®ق ­ô«¹¼·®ق ٍاٍـ

جٍ ÷كةةكّ ٍ؟ذ ²ô©±¬²±·²ث ôٍ½²× ­«·¹±´±²¸½«ج ­»­²«ح ²ô©±®ق ٍخ

ٍ؛·´؟ف ô؟¼؟®·س؟ش ­ô«·®¬­»¼²× ±½·®ق ²ô±¬®»ق ٍطٍض ÷كةةكّ

ٍ´´× ô«´´·ھµ®±ا ô§²؟°³±ف ²¹·®»¬½؟؛»²؟س ­µ®±©®«¬؟ة «¼؟½­؟ف ô´´«©¼´؟ف ²«ص ÷كةةكّ

­؟¨«ج ô¸­؟ز ôٍ½²× ­«·®¬­»¼²× سفض ²­ô·´´±ف ٍخٍخ ÷كةةكّ

ٍ؟´ك ô§¬·ف ´´«ذ ô§²؟°³±ف ¨±ق ®«¬«س ¼®±ع µô««®ف ٍـ ÷كةةكّ

ٍ¸­؟ة ô´´«¸¬±ق ôٍ½²× ­«·®¬­»¼²× ½؟³±خ ²ô±¬؟غ ٍطٍـ ÷كةةكّ

ٍ´´× ô«´´·ھµ®±ا ô§²؟°³±ف ²¹·®»¬½؟؛»²؟س ­µ®±©®«¬؟ة «¼؟½­؟ف ­µ»©ôغ ٍةٍح ÷كةةكّ

ٍ؟ت ٍة ²ô±¬²¹·¬²»ط ô«¬»¬·¬­²× ¬²«³°±´«ھ«ـ «´µ½·ز ô¾³؟ش ٍح ÷كةةكّ

ٍاٍز ô¬²±³´غ ôٍ½²× ­«¬؟·½±­­ك «®؟»¯حَس ô¦¬²·س ²·ھ®؟س ÷كةةكّ

ٍ؛·´؟ف ­ô«´«²¹ك ­±ش ôٍ½²× §²؟°³±ف ²¹·´°»±ف ®«µ؟ق ô·¸¬®؟§¬؟ح ٍزٍخ ÷كةةكّ

­؟¨«ج ô¸­؟ز ôٍ½²× ­«·®¬­»¼²× سفض ­ô´؟«ح §²²±ـ ÷كةةكّ

­؟¨«ج ô؟²؟µ®؟¨«ج ôٍ½²× ®·؟´قَ¸¬·³ح ô¨·¼¼؟¸ح ٍشٍص ÷كةةكّ

­؟¨«ج ô©؟²·¹؟ح ôٍ½²× ­³«¬­§ح ²¹·°·ذ ô®±´§؟ج ٍفٍض ÷كةةكّ

²²ٍ«ج ²ô±­¨·ط ôٍ¼¬ش ²±­²¸±ض µ·²¹·ت ­ô°°±ج ٍضٍس ÷كةةكّ

ٍ±س ­ô·»±ش ٍ¬ح ­ô¬²؟¬´»­²±ف ®«¹²؟ة ô®«¹²؟ة ٍخٍـ ÷كةةكّ

¼«ھ±®°°؟ ¼²؟ ¼«©«·ھ«® ¸½·¸© ô«°·ذ ´««¬ح ²± ««¬¬·³³±ف ­¼®؟¼²؟¬ح كةةك «¸ج

و´؟ھ±®°°؟ ؛± «³·¬ «¸¬ ¬؟ ´«²²±­®«° ²¹·©±´´±؛ «¸¬ ¼؟¸ ô¼®؟¼²؟¬­ ­·¸¬

®·؟¸ف ô½؟°»ج ٍض «¹®±«ظ

®·؟¸فَ«½·ت ôٍ®ض ·«¾³؟ق ٍط ²¸±ض

§®؟¬«®½«ح ô¬²؟¸½«ـ ٍك ­·²²«ـ

­®«¾³«س ®«³»­²±ف

ٍاٍز ô؟²±®±ف ô§´°°»ح ®«¬؟ة ؛± »؟«®»ق §¬·ف µ®±ا ©«ز ²ô«­®«¼²ك ٍكٍظ ÷كةةكّ

ٍ®ض ·«¾³؟ق ٍطٍض ô ؟ة ®«ھ²«ـ¬»®ô ھ²«ـ»®ô ف±´±ٍ ÷كةةكّ
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 ô§¬·®±¸¬»ك ­«½®»±­«خ ®«¬؟ة ­¬¬«­»¸½؟­­؟س ­ô«°°±ف ٍةٍـ

ٍ­­؟س ²ô©±¬­«´®؟¸ف ÷كةةغزّ

ٍ±´±ف ô®«ھ²«ـ ²ô±·¬؟³؟´½«خ ؛± »؟«®»ق حث ô¦­·®ع ٍتٍخ ÷خقحثّ

جٍ  ô؟·²®±؛·´؟ف ²®«¸¬»±ح ؛± ¬½·®¬­·ـ ®«¬؟ة ²؟¬·´±°±®¬«س ²ô؟¼®±ض ٍض

ٍ؛·´؟ف ô«²®«ت ؟ش ÷كةةكّ

ٍ¼س ô´«®»؟ش ²ô±·­­·³³±ف §®؟¬·²؟ح ²؟¾®»¾»ح ²±¬²¹·¸­؟ة ô»؟³µ«®ص ٍسٍة ÷كةةكّ

جٍ ٍ¸­؟ة ô؟³±½؟ج ²ô±·­·ھ·ـ ®«¬؟ة ؟³±½؟ج ²ô±­®؟ش ٍك ÷كةةكّ

 ô®«©±ذ ْ ®«¬؟ة ؛± ¬²«³¬®؟°«ـ ­«´«²¹ك ­±ش ô¼®؟²·ش ٍشٍك

ٍ؛·´؟ف ­ô«´«²¹ك ­±ش ÷كةةكّ

ذٍٍظ ٍ؛·´؟ف ô±¼·¼²±½­غ ô§¬·®±¸¬»ك ®«¬؟ة §¬²»±ف ±¹«·ـ ²؟ح ô«²·¬ح  ÷كةةكّ

تٍٍض ٍفٍق ô¼²±³¸½·خ ôٍ½²× ­«½·ھ®«ح ®«¬؟ة خرفذغ ²¹ô»±ا  ÷كةةكّ

­®«¾³«س ¬­«®«¬²× ´؟®«²«ظ

ٍ؛·´؟ف ô«²·ھ®× ­ô®««²·²¹غ ²¹·¬´»­²±ف سصك ô´´؟µ؟ق ²»¹®غ ÷كةةكّ

ٍ´´× µ±µ·»ôح ôٍ¼¬ش ­«¬؟·½±­­ك ´´«¦²»®ق ô´´«¦²»®ق ٍخٍة ÷كةةكّ

ٍ¾«ز ô؟¸؟³ر ­ô®««²·²¹غ ²¹·¬´»­²±ف ´«؟¸½·س ³؟¸µ®·ص ô§«؛؛±ف ٍشٍخ ÷كةةكّ

ٍ¸­؟ة ô«»ھ«´´«ق ²ô±­¬؟ة §®«³±¹¬²±س ³ôِ؟¸²»ـ ٍغٍط ÷كةةكّ

ٍ؛·´؟ف ²¹ô·¼¼«خ ôٍ½²× ´´·ط سîطف ô®®؟ع ٍضٍش ÷كةةكّ

ھٍ«ز ­ô؟¹«ت ­؟ش ²ô±­¬؟ة §®«³±¹¬²±س ²ô±­»¹®«ع ٍظٍص ÷كةةكّ

ٍ؛·´؟ف ô«²·ھ®× ôذشش ¸½¬؟«ت ْ µ½؟´ق ô·³´´«±ع ٍزٍح ÷كةةكّ

ٍ´´× ô«´­·ش ²ô±­©±ط ْ µ½·¼®»ق ¼®±ھ´ك ²ô««®ظ ٍةٍض ÷كةةكّ

ٍص ٍ±´±ف ô®«ھ²«ـ ôٍ½²× ²¹·®««²·²¹غ خـط ²ô«­¸½·®²«ط ٍـ ÷كةةكّ

²ٍ؟ص µô®؟ذ ¼²؟´®«ھر ôذشش ¸½¬؟«ت ْ µ½؟´ق ôِ§«´­®±ط ٍقٍس ÷كةةكّ

²²ٍ±ف ô¼®±؛´·س ©«ز ô¬²؟¬´»­²±ف ²¹·®««²·²¹غ ²ô؟´؟°؟§«ض ٍصٍض ÷كةةكّ

­؟¨«ج ²ô±¬­»±ط ôٍ½²× ³؟²©«ز ْ ­©«®¼²ك ¼±±©µ½±ش ô؟¹«¬®ر ´«؟؛؟خ ÷كةةكّ

ٍ؛·´؟ف ô¸½؟«ق ¬®±°©«ز ôٍ°®±ف ²¹·®««²·²¹غ «´§±ق ô®«³±خ ٍغٍك ÷كةةكّ

ٍضٍز ô¼´«·؛²·؟´ذ ¸¬®±ز ô¬²؟¬´»­²±ف ô®«²±¬ح ٍخٍط ÷كةةكّ

ٍ¸­؟ة ô«»ھ«´´«ق ô´´·ط سîطف ¹ôِ®«¾¼²»ح ٍفٍف ÷كةةكّ

ٍ؟ذ ô¸¹®»¾­¬¬·ذ ôٍ½²× ­«¬؟·½±­­ك ¼²؟ ½؟°»ج ٍضٍظ ô½؟°»ج ٍضٍظ ÷كةةكّ

ٍ±´±ف ô®«ھ²«ـ ôكةةك ²ô±­·؟·ش ®««²·²¹غ ­¼®؟¼²؟¬ح ڑ­ô«´·؟ة ٍحٍض ÷كةةكّ

ٍ¸­؟ة ô«´¬¬؟«ح ôٍ½²× ¸½«ج ؟®¬«ج ²ô«®®؟ة ٍةٍش ÷كةةكّ

ٍ؟´ع µô®؟ذ ®«¬²·ة ²ô؟¹·²®«ض ْ ¸»¸½ح §«´µ½»ق ¬­±ذ ²ô«¼¼·¸ة ٍخٍة ÷كةةكّ

«¬؟²®«¬´كِ

²¹·¬±ھ²ô ²±²±­·؟·شڑ
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­®«¾³«س ®«½»¼±®ذ

 ±¸½²؟خ ô«°·ذ ´««¬ح ْ «¬«®½²±ف ²±®«³ك ²ô؟·¶µ؟¼®؟ق ٍطٍط

ٍ؛·´؟ف ô؟²¹±³؟½»ف ÷كةةكّ

جٍ ٍ؟ذ ²ô©±¬²±·²ث ôٍ½²× ­«·¹±´±²¸½«ج ­»­²«ح ²ô©±®ق ٍخ ÷كةةكّ

ٍ؟ظ ô؟¬²؟´¬ك ôٍ½²× ­«·®¬­»¼²× ±½·®ق ô¼®؟ف ٍضٍخ ÷كةةكّ

ٍ؟´ك ³ô؟¸²¹·³®·ق ô§²؟°³±ف «°·ذ ²±®× ¬­؟ف ²؟½·®«³ك ô®«¬²«°®؟ف ٍخٍخ ÷ححسّ

ٍ±´±ف ô®«ھ²«ـ ô§²؟°³±ف «°·ذ ¬­«©¸¬®±ز ô¬²؟¸½«ـ ­·²²«ـ ÷كةةكّ

ٍ؟´ك ³ô؟¸²¹·³®·ق ô§²؟°³±ف «°·ذ ²±®× ¬­؟ف ²؟½·®«³ك ôِ°³؟­µ´«¹؟ط ٍغٍض ÷كةةكّ

¸؟¬ث ô«ھ±®ظ ¬²؟­؟«´ذ ô§²؟°³±ف ²¹·®»¬½؟؛»²؟س «°·ذ ´؟¬²«²·¬²±ف ô´·«ص ٍـٍق ÷كعذحّ

ٍ«®ر ô¼²؟´¬®±ذ ô§²؟°³±ف «°·ذ ¬­«©¸¬®±ز ڑ¹ô«±´°®«¼²؟ت «½»®ق ÷كةةكّ

ٍفٍق ³ô؟´¬·»¯±ف ¬®±ذ ôٍ½²× ­«·®¬­»¼²× ­»²؟ف ô«­·ة ٍكٍض ÷كةةكّ

²¹·¬±ھ²ô ²±²±­·؟·شِ
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­¬²«¬²±ف

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

ٍ¼®؟¼²؟¬­ ®؟´»½·¬®؟° ؟ ²· ¼²»±؛

ٍفغح غظكذ ٍفغح غظكذ

¼«ھ®«­«خ ­¬¸¹·خ ´´ك ²ô±·¬؟·½±­­ك ­µ®±ة ®«¬؟ة ²؟½·®«³ك w îًًï ¬¸¹·®§°±ف

¼®±©«®±ع

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

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

قٍ× §®±¬­·ط ٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍ ·¨

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

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

ت ٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍٍ­¬²«³³±ف ¨··

¼®؟¼²؟¬ح

ï ´؟®«²«ظ
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