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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. This standard does not supersede or take precedence over or displace any 
applicable law, regulation, or code of any governmental authority. AWWA standards are intended to represent a consensus 
of the water industry that the product described will provide satisfactory service. When AWWA revises or withdraws this 
standard, an official notice of action will be placed in the Official Notice 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 This American National Standard may be revised or withdrawn at any time.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 ANSI approval. 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, or e-mailing info@ansi.org.
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Foreword
This foreword is for information only and is not a part of ANSI/AWWA B304.

I.	 Introduction.
I.A.	 Background.  Oxygen (O2) is commonly used as a feed gas for generating 

ozone (O3) gas, which is subsequently used for disinfection or oxidation of water 
supplies. Oxygen may be generated onsite as a gas or liquid or purchased in bulk as 
liquid oxygen (LOX). Hundreds of water plants in North America are using ozone for 
water treatment, with a majority generating ozone from purchased oxygen.

Gaseous oxygen is colorless and odorless while LOX is pale blue and odorless. 
Oxygen itself is not combustible, but it accelerates combustion to the point where 
materials, such as some types of clothing that are normally considered nonhazardous, 
become very flammable. LOX may react spontaneously with petroleum products (such 
as gasoline, kerosene, oils, and greases) and other fuels (such as hydrogen and ethanol). 
Oxygen is nontoxic under most conditions of use, but LOX or cold gas will freeze 
tissues and can cause severe cryogenic burns. Breathing high-purity oxygen (greater 
than 60 percent) may produce a cough and chest pains.

LOX is normally produced through a cryogenic air separation process. This process 
involves compressing ambient air; cooling the air with a refrigeration unit; and removing 
residual water, carbon dioxide, and hydrocarbons with a molecular sieve adsorption 
unit. The clean, cold air is then liquefied and separated into its components, mainly 
oxygen and nitrogen, by distillation. Final oxygen purity can be controlled by further 
separating and removing trace components such as argon and krypton.

Ozone can be produced from oxygen in the air or from high-purity gaseous oxygen. 
This can be achieved by several methods, although the silent electrical discharge process 
is the most common method. Ozone is produced when a dry oxygen or air gas stream 
is subjected to a high-voltage/high-density electrical current, which provides the energy 
to drive the reaction. The oxygen-to-ozone reaction takes place between two electrodes 
separated by a dielectric, forming a gap across which the energy discharge occurs. 
Oxygen-fed ozone generators will produce more ozone for a given power input and 
produce higher ozone concentrations in the product gas compared to ozone generators 
fed with an air gas stream.

I.B.	 History.  The first edition of ANSI/AWWA B304 was approved June 12, 
2005. Subsequent editions were approved by the AWWA Board of Directors on 
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June 8, 2008, June 9, 2013, and Oct. 24, 2018. This edition was approved on March 30, 
2021.

I.C.	 Purpose of Standard.  Because of the varied nature of oxygen production 
and feed equipment in use in the water industry today, it was the consensus of the 
AWWA Oxygen for Ozone Generation Committee that this standard should address 
only the recommendations for procurement of commercial LOX to be used for 
ozone generation and not for other potential uses. This does not preclude any user of 
oxygen who produces it onsite for use in ozone production from using the analytical 
techniques described in this standard to determine the purity of the product produced. 
It is not the intention of the committee to recommend any particular means of oxygen 
concentration or use, or to recommend an approach to design of facilities, but merely 
to provide a standard for the purchaser of commercially produced oxygen on the 
industrial market.

One of the purposes of this oxygen standard is to describe the level of quality for the 
oxygen source used in ozone generation systems. As such, if the level of quality is outside 
the recommended quality standards of this document, the purchaser should advise the 
supplier of the ozone generation equipment of the potential nonconformance.

I.D.	 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). 
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 two standards developed under the 
direction of NSF†, NSF/ANSI‡/CAN§ 60, Drinking Water Treatment Chemicals—

*	Persons outside the United States should contact the appropriate authority having jurisdiction.
†	 NSF International, 789 North Dixboro Road, Ann Arbor, MI 48105.
‡	 American National Standards Institute, 25 West 43rd Street, Fourth Floor, New York, NY 10036.
§	 Standards Council of Canada, 55 Metcalfe Street, Suite 600, Ottawa, ON K1P 6L5 Canada.
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