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Foreword

Tis foreword is for information only and is not a part of ANSI*/AWWA D106.

I.  Introduction.

I.A.  Background.  Tis standard describes sacrifcial anode cathodic protection 

systems for the interior submerged surfaces of steel water storage tanks.  Tis standard 

does not cover automatically controlled impressed current systems (see ANSI/AWWA 

D104)  or impressed current systems with manually controlled rectifers.

I.B.  History.  Cathodic protection equipment,  which was previously included 

in Section 4 of AWWA D102-64,  Painting and Repainting Steel Tanks,  Standpipes,  

Reservoirs,  and Elevated Tanks for Water Storage,  was not included in AWWA D102-

78, Painting Steel Water-Storage Tanks.  Terefore,  AWWA D104 was developed by the 

Standards Committee on Steel Elevated Tanks,  Standpipes,  and Reservoirs to include 

this information.  Te frst edition of ANSI/AWWA D104 was approved by the AWWA 

Board of Directors on Jan.  27,  1991.  It has gone through a series of revisions since that 

time.  Subsequently,  in 2004,  the need for a sacrifcial anode cathodic protection standard 

was identifed, resulting in the development of AWWA D106.  Te frst edition of the 

standard was approved by the AWWA Board of Directors on June 20,  2010.  Tis second 

edition was approved on Jan.  16,  2016.

I.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 

certifcation program for direct and indirect drinking wat er additives.  Other members of 

the original consortium included the Water Research Foundation (formerly AwwaRF)  

and the Conference of State Health and Environmental Managers (COSHEM).  Te 

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 

efects of products and drinking water additives from such products,  state and local 

agencies may use various references,  including

* American National Standards Institute,  25  West 43rd Street,  Fourth Floor,  New York,  NY 10036.

† Persons outside the United States should contact the appropriate authority having jurisdiction.
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1.  An advisory program formerly administered by USEPA,  Ofce of Drinking 

Water,  discontinued on Apr.  7,  1990.

2.  Specifc policies of the state or local agency.

3.  Two standards developed under the direction of NSF*:  NSF/ANSI 60,  

Drinking Water Treatment Chemicals—Health Efects,  and NSF/ANSI 61,  Drinking 

Water System Components—Health Efects.

4.  Other references,  including AWWA standards,  Food Chemicals Codex,  

Water Chemicals Codex,†  and other standards considered appropriate by the state or 

local agency.

Various certifcation 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 certifcation organizations within their jurisdictions.  Accreditation of certi-

fcation 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 fnal maximum contaminant level (MCL).  Te MALs of an 

unspecifed 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 certifer.

ANSI/AWWA D106 does not address additives requirements.  Users of this stan-

dard 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 certifcations by parties ofering to certify products 

for contact with,  or treatment of,  drinking water.

3.  Determine current information on product certifcation.

II.  Special Issues.

II.A.  Protective Coatings.  Protective coatings are commonly used in steel water 

storage tanks.  Tey are an efective method of corrosion control except where faws 

exist in the coating caused by poor surface preparation,  improper application,  defective 

materials,  unanticipated conditions,  deterioration over time,  or damage.  When properly 

designed and maintained,  cathodic protection systems will arrest corrosion at faws in 

the submerged coated surface.  Properly applied coatings reduce the bare surface area 

requiring protection and reduce the amount of current required to protect the surface.  

* NSF International,  789 North Dixboro Road,  Ann Arbor,  MI 48105.

† Both publications available from National Academy of Sciences,  500 Fifth Street,  NW, Washington,  
DC 20001.
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Use and maintenance of protective coatings extend the life of the cathodic protection 

system and reduce operating costs.  For submerged areas of a tank,  cathodic protection 

also reduces the required frequency of coating maintenance.  Cathodic protection or 

coatings alone can reduce corrosion on the interior submerged surfaces;  however,  the 

combination of coatings and cathodic protection is normally more economical and 

efective than using coatings or cathodic protection alone.

II.B.  Cathodic Protection.  Te two major components of a sacrifcial anode 

cathodic protection system are the anodes and the test box for monitoring and current 

control.  In lieu of a test box,  the manufacturer may provide an alternative means for 

monitoring and current control.  Te range of sacrifcial anode output current capacity 

required for a specifc tank is determined by estimating the area of submerged bare 

steel to be protected when the interior tank coating is new and when the interior 

coating has deteriorated to the point where recoating is necessary.  In potable water,  

current density requirements can range from 0.5  to 5.0 mA/ft2  (5.4 to 53.8  mA/m2)  of 

bare steel surface.  Applications involving turbulence,  high temperature,  or both may 

require higher current densities.  For newly coated tanks,  the total current requirement 

may be as little as 1  percent of the current required to protect an uncoated interior 

tank surface.  As a rule,  sacrifcial anode systems for newly coated tanks should have 

sufcient current capacity to protect the anticipated bare submerged surface area before 

coating repairs or replacement.

A sacrifcial anode cathodic protection system should include a test box or other 

means for measuring tank-to-water potentials and adjusting the current output of the 

sacrifcial anodes.  One or more long-life reference electrodes should be included in the 

system to monitor the protection levels on the submerged steel surfaces.  Te reference 

electrode is used to monitor the tank-to-water potential,  free of IR drop error.  IR drop 

must be eliminated or minimized to accurately determine the potential between the 

tank surface and the reference electrode submerged in the tank.  Te test box allows for 

the anode current to be instantaneously interrupted,  providing an IR drop-free poten-

tial that closely approximates the polarized potential of the tank.

III.  Use of Tis 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.

Contractual responsibilities for items such as design,  material,  fabrication,  con-

struction,  inspection,  testing,  and operation have been removed from the standard and 

must be addressed in the contract documents.
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Many tanks using sacrifcial anode cathodic protection systems* for interior sub-

merged surfaces have been in service for more than 30 years.  Proper design and main-

tenance of sacrifcial anode cathodic protection systems can help steel water storage 

tanks achieve an almost unlimited service life.

Tis standard does not cover systems where the purchaser specifes criteria for pro-

tection other than those listed in this standard.  Tis standard does not cover systems to 

be installed in areas subject to regulations or requirements that are more stringent than 

the requirements contained herein.  Where local,  municipal,  county,  or state govern-

ment requirements apply to the installation of the sacrifcial anode cathodic protection 

system, such requirements govern,  and this standard should be interpreted to supple-

ment them.  It is the purchaser’s responsibility to supplement or modify this standard 

for compliance with these local requirements.

At a minimum, it is important that all of the requirements in this standard be 

met.  A sacrifcial anode cathodic protection system cannot be represented as a system 

compliant with ANSI/AWWA D106 if it does not meet the minimum requirements 

of this standard.

Annual inspection and maintenance of the system are important to ensuring maxi-

mum tank life.

AWWA Manual M27,  External Corrosion Control for Infrastructure Sustainability ,  

chapter 6,  addresses corrosion and corrosion protection for water tanks;  and AWWA 

Manual M42,  Steel Water Storage Tanks,  provides guidance on inspection and mainte-

nance of welded steel tanks for water storage.

Tis standard assumes the tank owner utilizes procedures or equipment to pre-

vent freezing of the water in the tank.  Where the possibility of freezing exists,  the 

owner should implement procedures or equipment to prevent freezing.  Te purchaser 

is referred to National Fire Protection Association (NFPA)  document NFPA 22,  

Standard for Water Tanks for Private Fire Protection,  for heater sizing.  Purchasers are 

cautioned against allowing ice to form inside a tank because it may damage system 

components and even the tank itself.

Tis standard does not cover tank disinfection procedures or cleaning and paint-

ing.  ANSI/AWWA C652,  Disinfection of Water Storage Facilities,  should be consulted 

for recommended procedures for disinfection of water storage facilities.

* Te word system  and the phrase cathodic protection system  are used hereinafter broadly in place of the 
lengthy phrase sacrifcial anode cathodic protection system for interior submerged surfaces of steel water 
storage tanks.

Copyright © 201 6 American Water Works Association.  Al l  Rights Reserved.

©
s the purchaser s  responsibility  to supplement  or modify thponsibility to suppl

with these local requirements.ocal requirements.

um,  it is important that all of the requirements in this is important that all of the requirements i

l anode cathodic protection system cannot be representedode cathodic protection system cannot be represe

ANSI/AWWA D106 if it does not meet the minimum rNSI/AWWA D106 if it does not meet the minimum

ection and maintenance of the system are important to ensection and maintenance of the system are important to ens

nual M27,  nual External Corrosion Control for Infrastructure Suxternal Corrosion Control for Infrastructure Su

esses corrosion and corrosion protection for water tanks;  asses corrosion and corrosion protection for water tanks;  

teel Water Storage Tanksel Water Storage Tanks,  provides guidance on inspection ,  provides guidance on inspection

steel tanks for water storage.el tanks for water storage.

rd assumes the tank owner utilizes procedures or equipmumes the tank owner utilizes procedures or e

f the water in the tank.  Where the possibility of freezinger in the tank.  Where the possibility o

mplement procedures or equipment to prevent freezing.  Tedures or equipment to preve

Get more FREE standards from Standard Sharing Group and our chats

Full document details: AWWA D106 2016

https://t.me/standardsharing
http://www.avadocuments.com/doc/awwa-d106-2016
http://www.avadocuments.com/doc/awwa-d106-2016


??

III.A.  Purchaser Options and Alternatives.  Proper use of this standard requires 

that the purchaser specify certain requirements.  Te purchaser may desire to modify,  

delete,  or amplify sections of this standard to suit special conditions.  It is strongly 

recommended that such modifcations,  deletions,  or amplifcations be made by 

supplementing this standard.

III.A.1.  Options and Alternatives.  Te following list identifes aspects of the sys-

tem that have more than one acceptable style,  confguration,  or value.  Te purchaser 

must specify the desired option for each of these items or specify that the system 

designer may select any appropriate option.

1.  Whether compliance with NSF/ANSI 61,  Drinking Water System 

Components—Health Efects,  is required.

2.  Te type of anode connection (included in Sec.  III.A.3,  Information to Be 

Specifed by Purchaser).

a.  Direct connection of the anodes to the tank.

b.  Connection of the anodes through a test box that allows for monitoring 

and adjustment of anode current output.

III.A.2.  Items to Be Provided by Purchaser or Installer.  Te following recom-

mendations represent good practice about what each party should provide,  but they 

are not requirements of ANSI/AWWA D106.  Te contract documents should specify 

which party is to provide each of the following items.

1.  When a sacrifcial anode cathodic protection system is to be purchased un-

der this standard,  the purchaser should provide the following:

a.  Access to the site on which the tank is to be built,  including sufcient 

space to permit access to install,  inspect,  and test the system by customary methods.

b.  A sufcient volume of water in the tank at the time of system installation 

to allow full system testing.

c.  Safe access to the tank roof for installation and inspection of system 

components.

d.  Certifcation that the tank roof is safe to access.

e.  Any materials to be furnished by the purchaser for installation in the 

system by the system installer.

2.  Te system designer should submit design calculations,  specifcations,  and 

construction drawings.

3.  Te system installer should furnish the following items:
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