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AWWA Standard

This document is an American Water Works Association (AWWA) standard. K 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 pub-
lication 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, reguiation, 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 ser-
vice. When AWWA revises or withdraws this standard, an official notice of action will be placed on the first page of the
Official Notice section of journal - American Water Works Association. The action becomes effective on the first day of
the month following the month of journal - American Water Works Association 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 proce-
dures not conforming to the standard. American National Standards are subject te periodic review, and users are cau-
tioned 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 Nartional 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 This American National Standard may be revised or withdrawn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 ime. ANSI procedures require that action be taken to reaffirm, revise, ar withdraw this standard no later than
five years from the date of publication, Purchasers of American National Standards may receive current information
on ali standards by calling or writing the American National Standards Institute, 25 West 43rd Street, Fourth Fioor,
New York, NY 10036; 212.642 4900; or emailing info@ansi.org.

This AWWA content is the product of thousands of

hours of work by your fellow water professionais.
Revenue from the sales of this AWWA material supports
ongoing product development. Unauthorized distribution,
either electronic or photocopied, is illegal and hinders
AWWA's mission to support the water community.

ISBN-13, print: 978-1-62576-273-3 2ISBN-13, electronic:  978-1-61300-457-9
DOl: hittp://dx.doi.org/10.12999/AWWA.D102.17

All rights reserved. No part of this publication may be repreduced or transmitted in any form or by any means,
electronic or mechanicat. including photocopy, recording, or any information or retrieval sysiem, except in the form of
brief excerpts or quotations for review purposes, without the written permission of the publisher,
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Foreword

This foreword is for information only and is not a part of ANSIIAW WA D102,

[ Introduction

LA, Background. The purpose of this standard is to provide an outline of
methods and coating systems that can be used for coating or recoaring steel tanks for
water storage. [mmediately after the final approval of ANSYAWWA 1D102-14, the
AWWA Standards Committee on Steel Elevated Tanks, Standpipes, and Reservoirs
directed the [D102 Revision Task Force to start work on this edition. The final scandards
committee letcer ballot on this edition closed on March 16, 2017.

[.B.  History. “The firsc edition of this standard was prepared by a joint
committee of AWWA and the New England Water Works Associarion (NEW WA)
and was approved as tentative on May 9, 1952. Revisions were made on June 2, 1953,
May 24, 1954, and Aug. 5, 1955, The second edition of this standard was approved
as tentative on Jan, 23, 1962, and was approved by the AWWA Board of Directors
on Feb. 11, 1964. The third edition was approved on Jan. 28, 1978, and subsequently
withdeawn on June 23, 1991, ANSHAW WA D102 was reissued as the fourth edition
and subsequently approved on Feb. 2, 1997, The fifth edition was approved on Jan. 19,
2003:; the sixth edition on June 11, 20006; the seventh edition on June 12, 2011; the
eighth edition on June 8, 2014; and this ninth edition on June 11, 2017.

LC.  Acceptance.  In May 1985, the US Cavironmental 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 all direct and indirect drinking water additives. Ocher
members of the original consortium included the Water Research Foundarion
(formerly AwwaRF} and the Conterence of State Health and Environmental Managers
(COSHEM). The American Warer Works Association (AWWA) and the Association
of State Drinking Watér Administrators (ASDWA) joined later.

In the United States, authority to regulate products for use in, or in conrace with,
drinking water rests with individual states” Local agencies may choose to impose

requirements more stringent than those required by the state. To evaluare the health

* American National Standards Tnstiture, 25 West 43nd Steeer, Fourth Floor, New York, NY 10036,
T Persons vutside the United States should contact the appropriate authority baving jurisdicrion.

Vi
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efteces of products and drinking water additives from such products, state and local
llg(‘ncit’s m:l}’ L€ \':lrious l'eFel'eﬂCES, il'lClUdillg

. Specific policies of the state or local agency.

2. Two standards developed under the direction of NSF Internacional:* NSF/
ANSI 60, Drinking Water Treatment Chemicals—Healeh Effects, and NSFANSI 61,
Drinking Water System Componenes—Healch Effects.

3. Other references. including AWWA standards, Food Chemicals Codex,
Water Chemicals Codex,” and ocher standards considered appropriate by the state or
local agency.

Various certification organizations may be involved in certifying products in accor-
dance wich NSF/ANSI 61. Individual states or local agencies have authority o accepr
or aceredir cerrification organizations within their jurisdictions. Accreditation of certi-
fication organizations may vary from jurisdiction to jurisdiction.

Annex A, “Toxicology Review and Lvaluation Procedures,” to NSF/ANSI 61 does
not seipulate 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 rtoxicity testing guidelines
(noncarcinogens) and risk characeerization methodology (carcinogens). Use of Annex A
procedures may not abways be identical, depending on the certificr.

ANSI/AW WA D102 does not address additives requiremaents. Users of this stan-
dard should consult the appropriate state or local agency having jurisdiction in order to

. Determine additives requirements, including applicable standards.

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

3. Determine current information on producr certification.

II.  Special Issues.

Volasile organic compound (VOC) emission and extractable regulations continue
to become more restrictive and vary greatly from state to state and within states. The
user of this AWWA standard should review current federal, state or provincial, and
local regulations when selecting products in this standard.

III.  Use of This Standard. It is the responsibility of the user of this AWWA
standard to determine that the products described in this standard are suitable for use

in the particular locale and application being considered.

= NSF Internadional. 789 Noreh Dixboro Road, Ann Arbor. M1 48105,
% Borh publications available from National Academy of Seicnees. 300 Fitth Streee. NW. Washington,
DC 20001,

vii
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HLA.  Purchaser Options and Alternatives.  The following items should be
provided by the purchaser:

. Standard used—rthar is, ANS/AWWA D102, Coating Steel Water-Storage
Tanks, of latest revision.

2. Size, style, heighr, and location of structure.

3. Required coating systems (including finish color) to be used for interior and
exterior surfaces (Section 4).

4. Deuails of other federal, state or provincial. and local requirements in addi-
tion to or superseding the requirements of this standard (Sec. 4.1).

5. Required documentation of paint test or field service data (Sec. 4.3.1, 4.4.1).

6. ANSI/AWWA D102 contains a defaule checklist of optional requirements
that the purchaser may incorporate into the project documents (see appendix C).

LB,  Modification to Standard.  Any modihcation to the provisions, definitions,
or terminology in this standard must be provided by the purchaser.

IV.  Major Revisions. Major revisions made to the standard in this revision
include the following:

1. The definition of inaccessible areas has been revised (Section 3).

2. Minimum dry thickness criteria have changed for outside coating systems
0OCS-2, OCS-3, OCS-5, and OCS-6 (Sec. 4.3), and inside coating systems [CS-3,
ICS-4, and ICS-5 (Sec. 4.4).

3. A new inside coating systemy, FCS-6. has been added (Sec. 4.4.7 and
Sec. A3.6).

4. 'The section on surtace preparation (Sec. 4.6) has numerous major changes.

5. References to standards 150 12944-2 and 1SO 12944-5 have been added to
appendix A as guidance documents on establishing exposure conditions and selecting
coating systems based on exposure conditions (Sec. A.1).

6. Guidance on dissimilar metals has been added to appendix A (Sec. A.4).

7. Guidance on inaccessible areas has been expanded in appendix A (Sec. A.3).

8. Guidance on undersides of tank botroms has been modified {(Sec. A.5.4).

9. Roof construction options have changed (Sec. A.5.6 and Table A.1).

V.  Comments. If you have any comments or questions abour this standard,
please call AWWA Lngineering and Technical Services at 303.794.7711, FAX
303.795.7603: write to the department at 6666 West Quincy Avenue, Denver, CO
80235-3098:; or email at standards@awwa.org,

ix
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ANSI/AWWA D102-17

‘ (Revision of ANSI/AWWA D102-14)
American Water Works

Association

Dedicated to the World's Most Important Resource® AWW A St an d ar d.

Coating Steel Water-Storage Tanks

SECTION 1:  GENERAL

Sec. 1.1 Scope
This standard describes coating systems for coating and recoating the inside
and ourside surtaces of steel tanks used for potable water storage in warter supply
service, Coating systems for new bolred steel tanks are not described in chis stan-

dard (see ANSI/AW WA [103).

Sec. 1.2 Purpose
‘The purpose of this standard is to provide the minimum requirements for
coating steel water-storage ranks, including materials, coating systems, surface

preparation, applicarion, and inspection and testing,

Sec. 1.3 Application
This standard can be referenced in purchase documents for coating steel
water-storage tanks. The requirements of this standard apply when this document

has heen referenced and then only o coating steel warer-storage tanks,

SECTION 2: REFERENCES

‘this standard reterences the following documents. These documents in rhe

edition specified, or the latest edition if not specified, form a pare of this standard

1
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2 AWWA D102-17

to the extent specified within the standard. In any case of conflict, the require-
ments of this standard shall prevail.
AAMA* 2604—Voluneary Specification, Performance Requirements and
Test Procedures for High Performance Organic Coatings on Aluminum Excra-
sions and Panels (With Coil Coating Appendix).
ANSI/AW WA C210—Liquid-Epoxy Coatings and Linings for Steel Water
Pipe and Fittings.
ANSI/AW WA C222—Polyurethane Coatings for the Interior and Exterior
of Steel Water Pipe and Fitrings.
ANSHAW WA D103—Facrory-Coated Bolted Carbon Steel Tanks tor Warter
Storage.
ASTM D4141—Srandard Practice for Conducting Black Box and Solar
Concentrating Exposures of Coatings.
ASTM GY0—Srandard Practice for Performing Accelerated Ourdoor Weath-
ering of Nonmetallic Materials Using Concentrated Nacural Sunlight.
NACE? SP0188—Discontinuity (Holiday) Testing of New Protective Coat-
ings on Conductive Substrates.
NSEFYANSI Gl—Drinking Water System Components—Health Etfects,
SSPCEPA 2——Procedure for Determining Conformance to Dry Coarting
Thickness Requirements,
SSPC-Paine 20—Zine-Rich Coating {1y pe I—Inorganic. and Type [I—Organic).
SSPC-Paine 28 (201 3}—Water-Borne Lpoxy Primer for Steel Surfaces.
SSPC-Paine 36—Two-Component Weatherable Aliphatic Polyurcthane Top-
coat, Performance-Based.
SSPC-Paint 101 (2013)—Aluminum Alkyd Paint Leahng (Type I) and Non-
Leafing (Type I1).

SSPC-PS 24.00 (2013)—Latex Painting System for Induserial and Marine
Armospheres, Performance-Based.

SSPC-PS 27.00 (2013)—Alkyd Coating System Materials Specification,

Performance-Based.

* American Archirectural Manufacturers Associanon, 1827 Walden Office Square. Suite 350, Schaumburg, 11

GOITA.

T American Nadonal Staudards Tnstitue, 25 West 430d Sereer. Fourth Floor New York, NY 10036,
EINACE tnwernational, 1140 South Creele Drive, Houston, TX 77084,
§NSF Internarional. 789 North Dixbora Road. Ann Arber, M1 48105,

§ S50C "The Society for Provective Coatings. 40 2arh Sceeer, Sixeh Floor, Pirisburgh. PA 152

e
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COATING STEEL WATER-STORAGE TANKS 3

SSPC-SP 6/NACE No. 3—Commercial Blast Cleaning,

SSPC-SP 7/NACE No. 4—Brush-Oft Blast Cleaning,.

SSPC-SP 1/ NACE No. 2—Near-White Blast Cleaning.

SSPC-SP 11—Power Tool Cleaning to Bare Metal.

SSPC-5P 15—Commercial Grade Power Tool Cleaning,

SSPC-SP W]-1/ NACE W]-1—Wiaterjer Cleaning of Merals—Clean o Bare
Substrate.

SSPC-SP W]-2/ NACE W]-2—Warerjer Cleaning of Metals—Very Thorough
Cleaning.

SSPC-SP W-3/ NACE WJ-3—Waterjer Cleaning of Merals—Thorough
Cleaning,

SSPC-SP WJ-4/NACE W]-4—Waterjet Cleaning of Metals~Light Cleaning.

SSPC-TU 3—Overcoating,

SECTION 3: DEFINITIONS

The tollowing definicions shall apply in this standard:

1. Coating:  Liquid, powder, or mastic composition that has been con-
verted to a solid, durable, and functional adherent Alm afwer applicacion.

2. Constructor: "The party that provides the work and macerials for place-
ment or installation,

3. Exrerior surfaces:  Exterior surfaces, excluding inaccessible areas, of the
rank roof, shell, pedestal, legs. accessories, and appurtenances thac are exposed
the elemenral atmosphere.

4. Inaccessible areas:  Areas of the inished structure that, by virtue of the
conhgurartion of the completed structure, cannot be accessed to perform surface
preparation or coating application (with or wichout the use of scaffolding. rigging.
or staging). Inaccessible areas include such areas as che contacr surfaces of roof
plate lap joints, underside of roof plates where they cross supporting members, top
surface of ratters directly supporting roof plates, contact surfaces of bolted con-
nections, underside of column base plates, contact surfaces of mating parts not
intended to be removed or disassembled during routine operation or maintenance
of the tank, underside of the tank bottom for ground-supported flac-bortom ranks,
and inside surfaces of risers and other inflow/outflow appurtenances of less than
a nominal 36-in. inside diameter and more than one pipe diameter from an open

end of the pipe.

Copyright © 2017 American Water Works Association. All Rights Reserved.



4 AWWA D102-17

5. [nterior dry surfaces:  Interior surfaces of the finished seructure, exclud-
ing inaccessible areas. thar are not exposed to the elemencal atmosphere, the stored
water, or its vapor. Examples are the interior of the access tube, interior of the ped-
estal, and underside of a suspended botrom within the pedestal.

O. Interior wer unfaces:  Interior surtaces, excluding inaccessible areas, of
the tank roof. sheli, bortom, accessories, and appurtenances that are exposed o the
stored water or its vapor. Examples are the interior of the roof, shell, bottom, and
exterior of the access tube wichin the tank.

7. Muanufacturer:  "The party that manufactures, fabricates. or produces
materials or products.

8. Potable warer: Warter that is safe and satisfactory tor drinking and
cooking,

9. Lot liferLhe period of time, after mixing the components together, that
the coating remains usable with no decrease in the desired properties or performance.

10, Preconstruction primer:  Primers shop applied at relatively thin (0.75-

2.0 mils) dry fitm thickness designed to protect the blast-cleaned steel during the

1. Purchaser:  “The person, company, or organization that purchases any
materials or work to be performed.

12. Stripe coat: A coat of paintapplied to specified areas such as edges or
welds before or after a full coar is applied o the enrire surface.

13. Tank:  Asdefined in this standard, the term tank includes steel stand-
pipes, reservoirs, and elevated tanks.

14. Top capacity level (TCL):  Elevartion of the lip of the overflow.

SECTION 4: REQUIREMENTS

Sec. 4.1

Sec. 4.2

Materials.

Materials shall comply with federal, state or provincial, and local requirements.

Data to Be Provided

The following data are to be provided:

4.2.0  Coatings manufacturer.  The name of the company that manufac-
rures the coatings to be applied.

4.2.2 Application method.  The application merhod for inside and out-

side coutings—chat is, brushing. rolling, or spraving, and whether the use of

Copyright © 2017 American Water Works Association. All Rights Reserved



COATING STEEL WATER-STORAGE TANKS 5

dehumidification equipment is required during blast-cleaning and coating opera-
tions for interior coating systems.

4.2.3  Muterials.  The identification of each coating material intended for
use on the project.

4.2.4  Material safety data sheers. Current material safery dara sheets

(SDSs) for each product to be used.

Sec. 4.3  Outside Coating Systems

4.3.1  General. This section describes coating systems for the exterior,
weather-exposed surfaces of steel tanks. When coating materials are referenced to
rechnical standards, the reference shall define the general type and quality required
but shall not limir acceprable materials to an exacr formuladion. Proprietary formu-
lations will be acceptable provided the coating is of the same generic type and chat
the performance of the formulation offered meets or exceeds the performance of
the formulation defined in the referenced coating standard.

4.3.1.1  Shop priming. Primers or prime coarts for the exterior systems
oudined in this section may be shop applied. On surfaces where weld qualicy
might be affecred, the shop-applied primer may be eliminated or applied at reduced
thickness within 4 in. of the area to be welded. When the shop priming oprion is
used, fieldwork after the tank is erected consists of spot cleaning and sport priming
exposed weld margins and primer abrasions. Refer to Sec. 4.6.2 4 regarding clean-
ing of shop-applied prime coars prior to applicarion of finish coars.

4.3.1.2  Preconstrucrion priming. [ specified, a fully compatible precon-
struction primer shall be shop applied. Preconstruction primers specially formu-
lated for welding may be applied withour weld margins (see Sec. 4.3.1.1). Full
removal of preconstruction primers is noc required if (1) allowed by the specifica-
tion and (2} compatible wich the paint system primer. However, a full field coar of
the primer specified for the selected outside system shall be applicd over the spor-
cleaned bare steel and remaining preconstruction primer. Field surface prepararion
for comparible preconstruction primers not requiring full removal is the same as
for standard shop primers. Refer to Sec. 4.6.2.4 regarding cleaning of shop-applied
prime coats prior to application of finish coats. Surfaces with incompatible precon-
struction primers shall be prepared in accordance with Sec. 4.6.2.1.

43.1.3  Weld-related shop primer requirements.  When the coating sys-
tem primer or preconstruction primer is shop applied, refer to the applicable
product-specitic AW WA standard(s) for further information regarding weld-related

.\hOp Pl'i mer requ irements,

Copyright @ 2017 Amenican Water Works Assocration. All Rights Reserved



6 AWWA D102-17

4.3.2 Ourside coating system No. | (OCS-1). 'This is a three-coar or
optional four-coat system consisting of one or two prime coats of rust-inhibitive
pigmented alkyd primer, followed by an intermediare coat of atkyd coating and a

finish coat of alkyd or silicone alkyd enamel. The following systems are included:

System Designation Intermediate Coar Finish Coat
OCS-1-A Aluminum Aluminum
OCS-1-B Aluminum (colored) Aluminum {colored)
OCS-1-C Alkyd Alkyd
OCS-1-D Alkyd Silicone Alkyd

4.3.2.1 Marerials.  The prime coat shall be red iron oxide, zinc oxide, oil,
and alkyd primer without lead or chromate pigmencs in accordance with the per-
formance requirements of SSPC-P'S 27.00 (2013).

For system OCS-1-A, the aluminum intermediare and fnish coars shall be
aluminum alkyd in accordance with the performance requirements of SSPC-Paint
101 (2013).

For svstem OCS-1-B, the aluminum intermediate and fAnish coars shall be a
nonleafing aluminum atkyd in accordance with the performance requirements of
SSPC-Paint 101 (2013) tinced with phithalocyanine blue or green.

For svstem OCS-1-C, the intermediate and hnish coats shall be gloss alkyd
enamel in accordance wich the performance requirements of SSPC-PS 27.00 (2013).

For system OCS-1-D, the intermediate coat shall be alkyd coating in accor-
dance with the performance requirements of SSPC-PS 2700 (2013). The finish
coat shall be high-gloss silicone-alkyd coaring,.

4.3.2.2 ‘Thickness. Minimum dry film chickness, in mils, of the OCS-1

coating system shall be as follows:

Primer 2° Intermediate  Finish

Systemi Primer 1 (Optional) Coat Coart Toral System
OCS-1-A 2.0 (1.5) 1.0 1.0 4.0 {5.5)
OCS-1-B 2.0 {1.5) 1.0 1.0 4,0 (5.5)
OCS-1-C 2.0 (1.5) 1.5 1.5 5.0 (6.5)
OCS-1-D 2.0 {1.5) 1.5 1.0 4.5 (6.0)

Nore: Consule the corting manufacrurer for coating chickness mirarions.
* Numbers in parencheses indicate thickness when oprional second prime coar is used.
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4.3.3  Qusside coating system No. 2 (OCS-2).  This is a three-coat system
consisting of a single-component moisture-cure polyurethane zinc-rich primer,
an intermediate coar of single-component moisture-cure polyurechane (normally
pigmented with micaceous iron oxide). and a fnish coat of single-component
moisture-cure polyurethane coaring,

4.3.3.1  Marerials.  The primer shall be a zinc-rich primer in accordance
with SSPC-Painr 20, type Ik chemically cured. The organic zinc-rich primer may
be single-package or multipackage with the zine dust packaged separacely. The finish
coat shall be in conformance with SSPC-Paint 36, level 1.

4.3.3.2  'Thickness.  Minimum dry film chickness, in mils, of the OCS-2

coating system shall be as tollows:

Intermediate
System Primer Coat Finish Coar Total System
0OCSs-2 2.5 3.0 1.5 7.0

No ri: Consubt the coating munufacrurer for coaring duckness limicarions.

434 Quside coating system No. 3 (OCS5-3) This is a three-coat system
consisting of an inorganic or an organic zine-rich primer and an intermediate coar
and finish coar of a single-component water-based industrial acrylic or modifed
acrylic emulsion.

4.3.4.1 Marerials.  IFan inorganic zinc-rich primer is specified, it shall be
in accordance with SSPC-Paine 20, type I-B or type [-C. If an organic zinc-rich
primer is specified, it shall be in accordance with SSPC-Paine 20, type i, chemi-
cally cured. The zinc-rich primer may be single-package or mulripackage with the
zine dust packaged separately. ‘The intermediace and finish coarts shalt be in accor-
dance with SSPC-PS 24.00 (2013). If a shop-applied inorganic zinc-tich primer is
specified for new tanks, field touch-up shall be pertormed using the organic zine-
rich primer followed by a complete finish coat of water-based induserial acrylic or
modihed acrylic emulsion.

4.3.4.2 TThickness. Minimum dry film chickness, in mils. of the QCS-3

coaring system shall be as follows:

Inrermediate
Svstem Primer Coar Finish Coart Toral System
OCS-3 2.5 2.0 2.0 6.5

NoTe: Counsulr the coating manufacrurer tor coating thickness limirations.
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4.35  Qutside coating system No. 4 (OCS-4). 'This is a three-coar system
consisting of an inorganic or organic zinc-rich primer, an intermediate coat of
an aliphatic polyurcthane. and a finish coar of two-component aliphatic Ruoro-
urcthane. [f a shop-applied inorganic zine-rich primer is specified for new ranks,
field touch-up shall be performed using the organic zinc-rich primer followed by a
complere intermediate coar of aliphatic polyurethane and a complete finish coac of
aliphatic Auorourechane.

4351 Materials. If an inorganic zinc-rich primer is specified, it shall
be in accordance wich SSPC-Paine 20, type 1-B or type I-C. If an organic zine-
rich primer is specitied. it shall be in accordance with SSPC-Paine 20, type (1,
chemically cured. The organic zinc-rich primer may be single-package or multi-
package with the zine dust packaged separately. The intermediare coar shall be a
two-component aliphatic polyurethane coating in accordance with SSPC-Painr
36. level 1. The finish coar shall be a two-component aliphatic Huoroethylene/
vinyl echer Huorourethane coating contorming to the weathering requirements of
AAMA 2604 and a 93 percent gloss rerention after a minimum of 1,252 MJ/m*?
of UV spectrum exposure in accordance with ASTM D4141 {Procedure C) and
ASTM G90 (Cycle 1).

4,352 Thickness.  Minimum dry iilm thickness, in mils, of the OCS-4

coating system shall be as follows:

Intermediate
System Primer Coar Finish Coac  Toral System
OCS-4 25 2.0 2.0 6.5

Note: Consule the coaring manufacrurer {or coating thickness limirations.

4.3.6  Ounside coating systemn No. 5 (OCS-5).  This is a three-coat system
consisting of a first coar and an intermediate coat of two-component epoxy and
a finish coat of a two-component aliphartic polvurethane coating. The epoxy first
coat may be formulated with or withour rust-inhibitive pigments.

4.3.6.1  Marterials,  The first and intermediate coats shall be a two-compo-
nent epoxy coating in accordance with ANSI/AWWA C210 or a proprietary epoxy
formularion in accordance with the requirements of Sec. 4.3.1. The first coat shall
be considered as the prime coat. The finish coat shall be a two-component aliphartic
polyurethane coating in accordance with SSPC-Paint 36, level 1.

4,3.6.2 lhickness.  Minimum dry film thickness, in mils, of the OCS-5

coating svstem shall be as follows:
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Intermediate
System First Coar Coart Finish Coat  Total System
OCS-5 25 ! 2.0 2.0 6.5

Norg: Consult the coaring manufacturer for coating thickoess limitations.

437 Ourside coating systen No. 6 (OCS-G).  'This is a three-coat system
consisting of an inorganic or organic zinc-rich primer, an intermediate coar of rwo-
component epoxy, and a finish coat of two-component aliphatic pelyurethane coar-
ing. It a shop-applied inorganic zinc-rich primer is specified for new ranks. field
touch-up shall be performed using the organic zine-rich primer followed by a com-
plete intermediate coat of epoxy and a complete hnish coar of aliphatic polyurethane.

4.3.71  Materials.  If an inorganic zinc-rich primer is specified, it shall be
in accordance with SSPC-Paint 20, type I-B or type [-C. If an organic zinc-rich
primer is specified, icshall be in accordance wich SSPC-Paine 20, type [1, chemically
cured. The organic zinc-rich primer may be single-package or multipackage with
the zine duse packaged separately. The intermediate coat shall be a ewo-component
epoxy coating in accordance with ANSI/AWYWA C210 or a proprictary epoxy
formulation in accordance with the requirements of Sec. 4.3.1. The finish coar
shall be a rwo-component aliphatic polyurethane coating in accordance with
SSPC-Paint 36, level 1.

4.3.7.2  thickness.  Minimum dry film thickness, in mils, of the OCS-6

coating system shall be as follows:

[ntermediate
System Primer Coar Finish Coat  Total System
OCS-6 25 2.0 2.0 6.5

Notg: Consulr the coating wanufacturer for coating thickness limitarions.

4.3.8  Ourside coating system No. 7 (OCS-7). This is a three-coat system
consisting of a first coar and an intermediate coat of rwo-component water-based
epoxy and a finish coar of a two-component water-based alipharic polyurechane
coating,

4.3.8.1 Materials. The firstand intermediare coats shall be two-component
water-based epoxy coatings in accordance with the performance requirements of
SSPC-Paine 28, The first coar shall be considered as the prime coat. The finish coat
shalt be a two-component warter-based aliphatic polyurethane coating in accordance

with level | weachering requirements of SSPC-Paint 36.
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Sec. 4.4

4.3.8.2 ‘Thickness. Minimum drv film thickness, in mils. of the OCS-7

coating svstem shall be as follows:

[ntermediare
System First Coat Coat Finish Coar Total System
OCS-7 2.0 20 20 6.0

Novre: Consult the coaring manufacturer for coating thickness limitarions,

Inside Coating Systems

44.1  General. 'This section describes coating systems for the interior of
steel ranks. The selected coating systems for interior wet surfaces and interior dry
surfaces are not required to be the same. Unless otherwise specified, the interior
dry surfaces shall be coated wich inside coating system No. 1 (ICS-1).

When coating macerials are referenced o technical standards, the reference
shall define the general type and quality required bur shall not limit acceprable
materials to an exact formulation. Proprietary formulations will be acceprable pro-
vided the coaring is of the same generic type and chat che performance of the for-
mulation offered mects or exceeds the performance of the formulacion defined in
the referenced coating standard. Each coat color shall be specified to be contrasting
to the underlying coar color,

Coutings used on interior wet surfaces of the tank shall have been tested and
certified for porable water contact in accordance with NSF/ANSI 61. They shall
have been evaluated for long-term freshwacer resistance, and the system shall have
demonstrared satisfactory service in freshwater for at least 18 months. Any coating
that cannor meet these requirements, whether or not included in chis standard,
shall not be used.

4.4.1.1 Shop priming. Primers or prime coarts for the interior systems out-
lined in this section may be shop applied. On surfaces where weld quality mighe
be affected, che shop-applied primer may be eliminated or applied at reduced
thickness within 4 in. of the area to be welded. When the shop-priming option is
used, ficldwork after the rank is erecred consists of spot cleaning and spot priming
exposed weld margins and primer abrasions, as required for the particular coating
svstem. Refer to Sec. 4.6.2.4 regarding cleaning of shop-applied prime coarts prior
to application of finish coars.

4.4.1.2  Preconstruction priming.  1f specified, a fully compatible precon-
sceuction primer shall be shop applied. Preconstruction primers specially tormu-

tated for welding may be applied without weld margins (see Sec. 4.4.1.1). Full
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removal of preconstruction primers is not required if (1) allowed by the specifica-
tion, (2) compatible with the paint system primer, and (3) the paint system with
the preconstruction primer has been tested and certified for potable water contact
in accordance with NSF/ANSI 61. However, a full fiekd coat of the primer speci-
fied for the selected inside system shall be applied over the spot-cleaned bare steel
and remaining preconstruction primer. Field surface preparation for compatible
preconstruction primers not requiring full removal is the same as for standard shop
primers. Refer to Sec. 4.6.2.4 regarding cleaning of shop-applied prime coats prior
to application of finish coaes. Surfaces with incompatible preconstruction primers
shall be prepared in accordance with Sec. 4.6.2.2.

4.4.1.3  Weld-related shop primer requirements.  When the coating system
primer or preconstruction primer is shop applied, refer to the applicable product-
specific AWWA standard(s) for further information regarding weld-retated shop
primer requirements.

4.4.2  Inside coating system No. | (ICS-1). This is a two-coat two-component
epoxy coating systen.

4.4.2.1 Materials.  The materials shall be a two-coat system of cither a
two-component epoxy material in accordance with ANSI/AWWA C210 or a pro-
prietary epoxy formulation in accordance with the requirements of Sec. 4.4.1. and
consist of a prime coat and finish coat or, alrernatively. two coats of the same epoxy
coating without the use of a separate primer.

4.4.2.2 TThickness. Minimum dry film thickness, in mils, of the ICS-1

coating system shall be as follows:

System Prime Coat Finish Coat Toral System

1CS-1 3.0 5.0 8.0

Noriz: Cousult the coating manufacturer for coating thickness limitations,

4.4.3  Inside coating system No. 2 (ICS-2).  "This is a three-coat two-compo-
NeNnt epoxy coating system.

4.4.3.1 Marerials. The materials shall be a three-coat system of either a
rwo-component epoxy marterial in accordance wich ANSI/ANWA C210 or a pro-
prietary epoxy formulation in accordance with the requirements of Sec. 4.4.1, and
consist of a prime coat and two finish coats or, alternatively, three coats of the same
epoxy coating withour the use of a separate primer.

4.4.3.2 ‘Thickness. Minimum dry film thickness, in mils, of the ICS-2

coating system shall be as follows:
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Intermediate
System Prime Coat Coat Finish Coac  Total System
1CS-2 3.0 4.0 5.0 12.0

Nore: Consult the coaring manufacturer for coating thickness limiations,

444  [uside conting system No. 3 (ICS-3). This is a one- or two-coart system,
consisting of an optional nwo-component epoxy primer, inorganic zine-rich primer
or organic zinc-tich primer, and a high-solids two-component epoxy finish coar.

44.4.1 Materials.  1f a two-compouent epoxy primer is specified, it shall
meet the performance requirements oudined in ANSI/AW WA C210 or a propri-
etary epoxy formulation in accordance with the requirements of Sec. 4.4.1 when
tested as a primer under the high-solids, two-component epoxy hnish coat. It an
tnorganic zinc-rich primer is specified, it shall be in accordance with SSPC-Paine
20. type [-B or type [-C. If an organic zinc-rich primer is specified, iv shall be in
accordance with SSPC-Paint 20, rype 11, chemically cured. The two-component
cpoxy finish coar shall have a minimum volume solids content of 96 percent and
shall comply with the performance requirements outlined in ANSH/AW WA C210.

4442 TThickness.  Minimum dey film thickness, in mils, of the [C8-3

coating system shall be as follows:

System Primer” {Optional) Finish Coar Yotal System’

ICS-3 (2.5) 20.0 20.0 (22.3)

Nore: Consult the coating manufacrurer for coating thickness limitations.
“Numbers in parentheses indicate thickness when opaanal prime coat is used.

445  luside coating system No. 4 (ICS5-4). “lhis is a single-coar thermo-
set polymer that is the reaction product of a polvisocyanate resin thar includes
100 percent—solids polyurethane and/or polvurea rechnologies.

4.45.1 Marerials.  The materials shall consist of a two-component,
100 percent—solids fast-serring polyurethane or polyurea thac is cured to touch
in under 30 minates. The material shall be in accordance wich ANSI/AW WA
C222. A manufacturer-recommended primer may be used.

4452 'Thickness. Minimum dry film chickness, in mils, of cthe 1CS-4

coating system shall be as follows:

System Primer* (Optional) Finish Coat Total Systemr®

(
ICS-4 (2.3) 25.0 25.0 (27.3)

Note: Consulr the coating manubrecurer for coaring thickoess luniiations,
* Numbers in parentheses indicate thickness when opional prime coat is used.
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4.4.6  Inside coating system No. 5 (1CS-5). “lhis is a three-coat system con-
sisting of an organic zinc-rich primer and intermediare coar and finish coat of two-
COITIPOI][’,I][' CPOXY.

4.4.6.1  Marerials.  The prime coat shall be an organic zine-rich primer in
accordance with SSPC-Paint 20, type 11, chemically cured. The organic zine-rich
primer may be single-package or multipackage with the zine dust packaged sepa-
rately. The intermediate and finish coats shall be a two-component epoxy marerial
in accordance with ANSI/AWWA C210 or a proprietary epoxy formulation in
accordance with the requirements of Sec. 4.4.1.

4.4.6.2 ’lhickness. Minimum dry film thickness, in mils, of the 1CS-5

coating system shall be as follows:

Intermediate
System Primer Coart Finish Coat  Toral System
ICS-5 25 4.0 4.0 10.5

Nore: Consuly the coating manufacrurer lor coating thickness limitations.

4.47  Inside coating system No. 6 (1CS-6). This is a two-coat system con-
sisting of an organic zinc-rich primer and a finish coat of a two-componenr epoxy.

4471 Materials.  The organic zine-rich primer shall be in accordance
with SSPC-Paint 20, type I, chemically cured. The organic zinc-rich primer may
be single-package or multipackage with the zine dust packaged separately. The
two-component epoxy finish coac shall comply with the performance requirements
outlined in ANSI/AWWA C210 or a proprictary epoxy formulation in accordance
with the requirements of Sec. 4.4.1.

4.4.7.2 Thickness.  Minimum dry film chickness, in mils, of the 1CS-6

coating system shall be as follows:

System Primer Finish Coar Total System

ICS-6 25 10.0 12.5

Norg: Consulr the coating manufacturer for coating rhickness limirations.

Coating Materials

451 General.  Coatings used on the interior and exterior surfaces of
the rank shall be merchantable and suitable for the intended service and shall he
delivered in unopened containers. Coating materials shall be those thar have been

selected for the specific service in accordance with Sec. 4.3.1 and Sec. 4.4.1.
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452 Labels. The containers in which coating marerials are delivered shall
be marked with the manufacturer’s name, product name or number, identification
of components shipped in separate containers. date of manufacture or expiration-
of-shelf-life date. batch number. and safety precautions.

4353 Product information.  The tollowing manufacturer’s informarion
shall be provided for each product. The product informarion may be printed on
the label or package or provided in an accompanying instruction sheer,

4.5.3.1  Mixing inscructions.  Complete mixing instructions shall be
provided.

4.5.3.2 ‘Thinning. The maximum allowable quantity and type of chinner
recommended shall be listed for each application method.

4533 Pecent solids.  The percent solids by volume for liquid marterials
shall be listed; in the case of ewo-component matcrials, the mixed solids by volume.

4534 Spreading rate. “The theoretical spreading rate in square teer per
gallon ac L-mil dry flm chickness. unthinned as packaged, shall be provided.

4535 Weight. The unit weighe per US galllon tor component marerials
shall be provided.

45.3.6  Application, drving. and cure time.  Recommended minimum
and maximum drying times between coats and cure time before immersion shall
be provided. The drving ime shall be stated as the number of hours at 75°F £2°F
(24°C £1°C) and 30 percent relacive humidicy and at the upper and lower limits of
recommended application temperature and humidity.

4.5.3.7 DPotlife.  The pot life of plural component coatings shall be stated.
(See definition of pot /ife in Section 3.) A description of variations caused by changes
in temperature, humidicy, or ocher ambient conditions shall be stated.

4.5.3.8 Application method.  The mechod or methods by which the coar-
ing may be applied shall be lisced.

4539 Shelflite.  The period of time, marked by an expiration date. dur-
ing which the manufacturer certifies that the produce will perform as intended if

applied as dirccred shall be lisced.

Sec. 4.6  Surface Preparation
4.6.1  General. “This section describes surface preparation tor all coar-
ing svstems. These surface preparation requirements shall be followed unless the
coating manufacturer has more stringent requirements, in which case the more

stringent requirements shall prevail. Addidonally, it the use of dehumidificarion
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equipment during the surface preparation operations is required, it must be speci-
fied in the purchase documents.

4.6.2  New tanks.

4.0.2.1  Exterior surfaces and interior dry surfaces.  Exterior surfaces and
interior dry surtaces shall be cleaned in accordance with SSPC-SP 6/NACE No. 3.
Blast-cleaned surfaces shall have a surface prohle thac is appropriate for the specific
primer and coaring system as recommended by the manufacturer of the coarting,

4.6.2.2 Interior wet surfaces,  Interior wer surfaces shall be cleaned in
accordance with SSPC-SP 10/NACE No. 2. Blast-cleaned surfaces shall have a
surface profite char is appropriate for the specific primer and coating system as
recommended by the manufacturer of the coating.

4.6.2.3 Arcas of damaged shop coating. After field welding has been
completed, accessible areas on which the shop coating has been damaged by abra-
sion, welding, handling, or other causes shall be cleaned as follows:

4.6.2.3.1  Exterior and interior dry surfaces. Exterior and interior dry
surfaces shall be cleaned in accordance wich SSPC-SP 6/NACE No. 3.

4.6.2.3.2 lurerior wet surfaces.  Interior wer surfaces shall be cleaned in
accordance with SSPC-SP 10/NACE No. 2.

4.6.24 Field preparation of shop-primed surfaces. Accessible shop-
primed surfaces shall be cleaned of dirt, dust. mud, oil, grease, and foreign mate-
rials. When required by the coating manufacturer’s written instructions for the
product, shop-primed surfaces shall be scarified prior to application of the field-
applied coats.

4.6.3  Existing tanks.

4.6.3.1  bxrterior surfaces and interior dry surfaces.

4.6.3.1.1  Spot repair.  When existing coatings have not deteriorared
extensively, corrosion products and deteriorated coatings shall be removed by spot
cleaning in accordance with SSPC-SP 15 or SSPC-SP 6/NACE No. 3. Exposed
steel surfaces shall have a surface profile that is appropriate for the specific primer
and coating system in accordance with the coating manufacturer’s recommenda-
tions. The specified coating system shall then be spot applied in accordance with
Sec. 4.3 and Sec. 4.7.

4.6.3.1.2  Overcoating.  When existing coatings have not deteriorated
extensively and additional barrier or ultraviolet (UV) protection is desired. over-
coating may be an option, depending on the condition of the existing coating

system. Derermine the condition of the existing coating system and. if applicable,
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conduct 2 test parch with the candidate overcoat system or systems in accordance
with SSPC-TU 3. When the new coating system will adhere w0 and is compae
ible with the existing coating, all corrosion products and deteriorated coarings on
exterior sucfaces and interior dry surfaces shall be spot cleaned in accordance with
Sec. 4.6.3.1.1, and che remainder of the surfaces shall be cleaned and scarified in
accordance with SSPC-SP 7/NACE No. 4 prior to coating application. If specified,
in lieu of spot cleaning in accordance with Sec. 4.6.3.1.1 and the abrasive blast-
cleaning processes referenced above, exterior surfaces may be cleaned of dire, mud,
oil. grease, coating/paint chalk, and foreign matter in accordance with SSPC-5D
W]-4/NACE W]-4,

4.60.3.1.3  Full removal.  Existing coatings shall be removed and all exre-
rior surfaces and interior dry surfaces blase cleaned in accordance with SSPC-SP 6/
NACE No. 3 or, if specified, SSPC-5P 10/NACE No. 2 when (1) the existing coar-
ings have deteriorated extensively, (2) the existing coarting system is derermined nor
to be a candidate for overcoating when evaluated in accordance with SSPC-TU 3,
or (3) the candidare overcoat system or systems are not compatible with the exist-
ing coating system. When and where speciied, the use of pressurized water, as
defined in SSPC-SP WJ-2/NACE W]-2 and SSPC-SP WJ-3/NACE W]-3, may
be used in licu of dry abrasive blasting,

4.6.3.2  Interior wer surfaces.

4.6.3.21 Spor repair.  When existing coatings have not deteriorared
extensively, corrosion products and deteriorated coarings shall be removed by spot
cleaning in accordance with SSPC-SP 11 or SSPC-SP 10/NACE No. 2. Exposed
steel surfaces shall have a surface profile thar is appropriate for the specific primer
and coating system in accordance with the coating manufacrurer’s recommenda-
tions. The specified coating system shall then be spot applied in accordance with
Sec. 4.4 and Sec. 4.7.

4.6.32.2 Overcoating. When existing coatings have nor dereriorared
extensively and additional barrier protection is desired, overcoating may be an
option depending on the condition of the existing coating system. Determine the
condition of the existing coating system and, if applicable. conduct a rest parch
with the candidate overcoat system or svstems in accordance with SSPC-T'U 3.
When the new coating systemy will adhere to and is compatible with the existing
coating. all corrosion produces and deteriorated coatings on interior wer surfaces

shall be spot cleaned in accordance with Sec. 4.6.3.2.1. and the remainder of the
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interior wer surfaces with intact coating shall be cleaned and scarified in accor-
dance with SSPC-SP 7/NACE No. 4 prior to the coating application.

4.6.3.2.3  Full removal.  Interior wer surfaces shall have existing coarings
removed and be blast cleaned in accordance with SSPC-SP 1/NACE No. 2 when
(1) the existing coatings have deteriorared extensively, (2) the existing coating sys-
tem is determined not to be a candidate for overcoating when evaluated in accor-
dance with SSPC-TU 3, or (3) the candidate overcoat system or systems are not

comparible with the existing coating system.

Sec. 4.7  Application

4.7.1  General.  The requirements of the coating manufacturer’s written
instructions shall be tollowed with regard to shelf life, storage of coatings and thin-
ner, mixing and thinning, application of shop and field coating, and drying/curing
of applied coatings. The finish coar color shall be specified and shall contrast to
the underlying coat color. Additionally, it the use of dehumidification equipment
during the coating operations for interior coating systems is required, it muse be
specified in the purchase documents.

4.72  Prime coar.  Coating marerials shall be applied after surface prepara-
tion, before any surface rusting occurs, and before any dust or soil has accumu-
lared. Prime coars for exterior surfaces and interior dry surfaces may be applied by
any method recommended by the coating manufacturer that achieves a coating
film that meecs the requirements of the purchase documents. [nterior wer surfaces
shall be sprayed with the exceprion that ditheult-ro-coar areas may be additionally
stripe coated with a brush or roller. Dithcult-to-coar areas include pitred surfaces,
weld seams. edpes, corners, irregular shapes, and exposed portions of fasteners.

When plates have been shop primed with the specified coating system primer
(not a preconstruction primer), all accessible areas on which shop primer was not
applied or has been damaged shall be cleaned in accordance with Sec. 4.6.2.3 and
primed with the same primer applied to the same dry flim chickness as the shop
coat. An exception to this is found in Sec. 4.3.4 and Sec. 4.3.7 (OCS-3 and QOCS-6).
When plates have been primed with a preconstruction primer, refer to Sec. 4.3.1.2
and Sec. 4.4.1.2.

4.7.3  Iutermediate and finish coats.  Intermediate and Anish coats for exee-
rior surfaces and interior dry surfaces may be applied by any method that achieves
a coating film that meets the requirements of the purchase documents. Interior
wet surfaces shall be sprayed with the exception that difficult-to-coat areas may

be additionally stripe coated with a brush or roller. Difhcult-to-coar areas include
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pitted surfaces, weld seams, edges, corners, irregular shapes, and exposed portions
of fasteners.

474  Touch-up and repair coats.  Touch-up and repair coats for interior
and exterior surfaces may be applied by any method that achieves a coating hlm
that meets the requirements of the purchase documents.

4.75 Ventilation. Ventilation shall be provided for worker safety and
proper curing of the coating system.

4.7.6  Lighting.  Provide sufhcient lights and intensity to allow proper

abrasive blasting, coading applicacion, inspection, and worker safery.

Sec. 4.8  Safety Precautions
481  General.  Applicable federal, state or provincial, and local regula-

tions shall be followed.

SECTION5:  VERIFICATION

Sec. 5.1  Inspection and Testing

5.1 General. Before the primer coating is applied. verify thar che
required surface preparation parameters as outlined in Sec. 4.6 have been sarished,
The wer tilm thickness of each coat shall be measured during application. Before
application of successive coats, the dry film thickness shall be measured tor compli-
A0CC,

5.1.2  Fibm thicknes.  The dry film chickness of the wral syseem shall be
measured in accordance with SSPC-PA 2.

5.1.3  Holiday testing.  T'or inside coating systems, the coating on interior
wet surfaces below the top capacity level (TCL) shall be tested and identified in
accordance with NACE SP0188. Locations where holidays are detected shall be
retested after repair work has been complered.

5.1.4  Test reporr. When specified, results of quality control tests and
tecords shall be provided.

Sec. 5.2  First-Anniversary Inspection
5.2.1  General.  When specified, the interior surfaces and exrerior surfaces

of the ank shall be inspected within one year after coating work has been com-

pleted to derermine whether any repair work is necessary.
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5.2.2  Arrangements.  The method of inspection to be used shall be speci-
fied in the purchase documents. The date of the inspection shall be established and
notification given ac least 30 days in advance.

523  Remedial work.  Any location where layers of coating have peeled off,
bubbled, or cracked and any location where rust breakthrough is evident shall be con-
sidered ro be a failure of the coating system. Rust stains emanating from inaccessible
areas, such as unwelded roof plate lap joints and where roof plates cross supporting
members, are acceprable as the rust stains do not affect the integrity of the coating
surface. Repairs shall be made at points where failures are observed by removing the
deteriorated coating, cleaning the surtace, and recoating with the same or approved
compatible coating system. If a compatible coating system is to be used for interior
wet surfaces, the proposed coating system shall mect the testing and certification
requirements of Sec. 4.4.1. The manufacturer’s cure time requirements for coating
repair shall be mer. [f a portion of the coated tank surface demonstrates either (1) a
concentrated 25 percent or higher coating failure of the area of a portion of the tank
surface or (2} a 5 percent or higher coating failure evenly dispersed over the area of
a portion of the tank surface, then for that portion, the entire coating system shall
be removed and thar section recoated. For purposes of determining the need for
complete recoating, portions of the tank surface and any accessorics not specifically
identified in Table 1 shall each be considered independently.

5.2.4  Iuspection report.  An inspection report covering the firse-anni-
versary inspection shall be prepared. The reporr shall state the number and type
of failures observed, if any, the percentage of the surface area where failure has
occurred, the names of the persons making che inspection, and the type and loca-
tion of reccommended coarings repairs. Color photographs illustrating each type of

failure shall be included in the report.

SECTION 6: AFFIDAVIT OF COMPLIANCE

Sec. 6.1

Affidavit Statement

When specihed by the purchaser, an athdavic thar materials and work pro-

vided comply with applicable requirements of chis standard shall be provided.
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Table 1  Portions of the tank surface considered for recoating

Ground-Supported Single-Pedestal Multilegged
Flat-Borrom Tanks Elevared Tanks Elevated Tanks

Interior wet surfaces

Wert riser (36-in. diameter and N/A X X

larger), inside surfaces

Dry risers, access tubes, dry wells N/A X X
Floor or suspended botrom X X X
Cone, bell N/A X X
Shell. upper knuckle. roof plates X X X
below the TCL
Roof support rafters, girders, and X N/A IN/A
columns
Knuckle, roof plates. and roof X N X
stitfeners above the TCL
Interior dry surfaces
Wert riser (outside surtaces within N/A X X
pedestal)
Dry riser. access tube, dry well N/A X X
Pedeseal N/A X NJA
Floor or suspended borrom N/A X X
Cone. bell N/A X N
Exterior surfaces
Wer riser, dry riser N/A X X
Pedestal or leg IN/A X X
Floor or suspended bottom IN/A X he
Cone. bell N/A X X
Shell and upper knuckle X X X
Roof X X X

TNIAT indicaces arcas dhar are not applicable o a particular sevle of tnk,
“N7indicates areas that are w be cansidered separately for purposes of determining the need for complete

recoating.
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APPENDIX A

Selection and Use of Coating Systems

This appendix is for information only and is not a part of ANSIAWWA DI02.

SECTION A.1: GENERAL

Several generic types of coating systems are included in ANSI/AVW WA D102
because it has been determined that no single coating system is best suited for all
service exposures or application conditions. The coating systems presented are not
equivalent in rerms of expected service lite or initial and long-rerm costs. A coating
system'’s service life is dependent on many factors that include, bur are not limired
to, site-specific service conditions, quality of the surface preparation and applica-
tion of the coating system, periodic inspections, and scheduled maintenance. As
an aid in selecting a coating system for particular site-specific requirements and
climate conditions, it is recommended that the purchaser or specifier conract a
coating manufacturer’s representative to provide assistance with a life-cycle cost
analysis in conjunction with other factors presented above.

Because itis impractical for an occasional purchaser of coatings to make sut-
hcient laboratory tests to determine whether coating constituents meet the require-
ments of this standard, it is recommended that the coatings be purchased from a
manufacturer the products of which have proven performance for the intended ser-
vice through in-place use or satistactory evidence of laboratory-tested equivalency.

Some primers dry hard and glossy, notably those contining certain epoxy
vehicles. When these primers are shop applied, surface preparation of the prime
coat, in order to accept the first field-applied coar, should be in accordance with the
coating manufacturer’s recommendarions, which may include scarification of the
surface {brush-off blast). These primers are suitable for field application, provided
that the second coat is applied as soon as the primer is sufhciently dry or cured in
accordance with the coating manufacturer’s recommendations. The coating manu-
facturer’s recommendations for surface preparation of the prime coat should be

tollowed.

* American Nadonal Scandards Inseituce, 25 West 43nd Streer, Fourth Floor, New York, NY 10036.
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For information on establishing exposure conditions, the purchaser may refer
to 1SO 12944-2, Pains and Varmishes—Corrosion Protection of Steel Structures
by Protective Paint Systems—Dare 2: Classification of Environmencs. For informa-
tion on the selection of coating systems based on exposure conditions, the pur-
chaser may refer to ISO 12944-5, Paints and Varnishes—Corrosion Protection
of Steel Structures by Protective Paint Systems—Pare 5: Protective Paint Systems.
Orher industry recognized resources are available and the purchaser should consult
a coatings professional to assist with coating system selection based on site-specific

exposure conditions.

SECTION A.2: OUTSIDE COATING SYSTEMS

Ourtside coating system No. 1 (OCS-1) may blister or fail premarturely when
applied to water tank exteriors that are subjecred to frequent condensation (“sweat-
ing"} as a result of cold substrate temperatures (ie., tanks containing cold well
water) and being located in arcas of high humidity. Other outside coating systems

provide superior performance when this condition is encounrered.

Sec. A.2.1 Outside Coating System No. 1 (OCS-1)

This is a three-coat or optional four-coar alkyd system thar provides reason-
able and durable protection in mild environments (OCS-1-A, OCS-1-B. OCS-1-C,
and OCS-1-D}. The four-coat system includes a second coat of primer that upgrades
corrosion protection and service life. System OCS-1-B has a pleasing appearance:
in some locations, however. the color tends to change to light gray with weathering,
Svstem OQCS-1-D uses a silicone alkyd finish coat that provides improved color and
gloss retention when compared with non-silicone alkyd enamels. For oprimum color
and gloss retention. it should be specified thar the silicone content be a minimun of

30 percent of the woral resin binder.

Sec. A.2.2 Outside Coating System No. 2 (OCS-2)
This is a three-coat single-component moisture-cure polvurethane system
that provides very good protection in mild to moderartely severe environments.
Color and gloss retention of the finish coat are similar o chat provided by rwo-
component aliphatic polvurethane. The primary distinguishing characteristics
of this system are the relatively wide range of temperature and humidity condi-
tions within which it can be successfully applied. The primer is also relarively

surface tolerant. The polyurechane finish coatis generally grathri resistanc in thar
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selecred solvents or commercial cleaners can be used to remove grafhii from rhe
surface withoutr damaging the completely cured finish coat. Coatings making
up this system cure by reaction with moisture. Therefore, thickness in excess of
the manufacturer’s recommendations may result in poor adhesion, blistering,

pinholes, or solvent entrapment.

Sec. A.2.3 Outside Coating System No. 3 (OCS-3)

“This is a three-coar system consisting of an inorganic or an organic zinc-rich
primer and an intermediare coat and finish coat of a single-component warer-based
industrial acrylic or modihed acrylic emulsion coating that exhibits corrosion resis-
tance comparable to OCS-1. ‘The zine-rich primer will provide increased corrosion
protection compared with a barricr-type prime coat. Acrvlic emulsion coatings
generally dry faster and provide improved color and gloss retention when com-

pared with alkvd enamels.

Sec. A.2.4 Outside Coating System No. 4 (0OCS-4)

“This is a three-coat system composed of an inorganic or an organic zinc-rich
primer, an aliphatic urethane intermediate coat. and a Huorourethane finish coat.
This system provides gloss and color retention exceeding that of aliphatic polvure-
thane fnish coats. The zinc-rich primer will provide increased corrosion protection
compared with a barrier-type prime coat. 'The coating manufacturer should be con-
sulted regarding recoat parameters and unique application characreristics. Applica-
tors should be specifically trained in the application of the Huorourethane finish
coat. The Huorourethane hinish coat is generally grafhici resistant in thac selected
solvents or commercial cleaners can be used to remove graffiti from che surface

without damaging the completely cured finish coar.

Sec. A.2.5 Outside Coating System No. 5 (OCS-5)

This system consists of two-component epoxy prime and intermediate coats
and a rwo-component aliphatic polyurethane finish coat. This system provides very
good color and gloss retention and is highly abrasion resistant ro windblown debris.
The polyurethane finish coat is generally grafhiti resistant in char selected solvents or
commercial cleaners can usually be used to remove grathti from the surface wichout
damaging the completely cured urethane finish coar. The addition of a clear aliphatic
polyurerthane coating containing UV absorbers can further enhance the long-term
color and gloss retention of bright-colored logos, designs, or graphics on tank exteri-
ors. Care should be taken when applying clear coats because their long-term perfor-

mance depends gready on film thickness and uniform coverage. Typically, clear coars
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are not easily touched up and require the reapplication of the underlying polyure-
thane coar for uniform appearance. The coating manufacturer should be consulred

for clear-coar application parameters and film thickness requirements.

Sec. A.2.6 Outside Coating System No. 6 (OCS-06)

This system consists of an inorganic or an organic zinc-rich primer and the
same two-component cpoxy intermediate coat and two-component aliphatic poly-
urcthane finish coar as OCS-5. The zinc-rich primer provides improved corro-
sion protecrion compared with a barrier-type prime coat. The polyurethane hnish
coat is generally graffid resiscane in thar selected solvents or commercial cleaners
can be used to remove grafhti from the surface wichout damaging the completely
cured hnish coat. The addition of a clear aliphatic polyurethane coaring conrain-
ing UV absorbers can further enhance the long-term color and gloss retention of
bright-colored logos, designs, or graphics on tank exteriors. Care should be raken
when applying clear coats because their long-term performance depends greatly on
film thickness and uniform coverage. Typically, clear coats are not easily touched
up and require the reapplication of the underlying polyurethane coat for uniform
appearance. The coating manufacturer should be consulted for clear-coac applica-

rion parameters and film thickness requirements.

Sec. A.2.7 Outside Coating System No. 7 (0CS-7)

“This svstem consists of a rwo-component water-based epoxy primer and
intermediate coat and a rwo-component water-based aliphatic polyurerhane fin-
ish coac. This three-coat high-performance system provides very good color and
gloss retention and can provide performance comparable to solvent-borne epoxy/
polvurethane systems. The system can generally be applied by spray, brush, or
roller. This system has a low VOC content and low odor, is nonflammable, offers
water cleanup, and can be applied at temperatures as low as 40°F (4.4°C). ‘The
addition ot a clear aliphatic polyurethane coating containing UV absorbers can
furcher enhance the long-term color and gloss retention of bright-colored logos,
designs. or graphics on tank exteriors. Care should be raken when applying clear
coats because their long-term performance depends greatly on film thickness and
uniform coverage. Typically. clear coarts are not easily touched up and require the
reapplication of rhe underlying polvurethane coar for unitorm appearance. The
coating manufacturer should be consulted tor clear-coar application parameters

and film chickness requirements.
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SECTION A.3: INSIDE COATING SYSTEMS

IFa cathodic protection system is provided for additional corrosion protection
below the TCL for any inside coating system, it should meet the requirements of
ANSIAW WA D104 or ANSI/AW WA D106.

If the use of dehumidification equipment during the preparation and/or coat-
ing operations for interior coating systems is required, it must be specified in the
purchase documents.

IF temperatures at the time of application of any of the inside coating systems
are below the minimums specified by the coating manufacturer, indirect heating
may be considered. Heat inpur must be sufficient to raise both the ambient and,
most important, the substrate temperatures o a level within che range recom-
mended by the coating manufacturer. Specified ambient and substrate tempera-
tures shall be mainrained for the duration of the application and cure of the coat-
ing system., For temperatures near or below 35° 10 40°F (1.6° to 4.4°C), emporary
exterior insulation may be required to maintain acceptable substrate temperature
levels. A heating plan, including a heat transfer analysis by qualified personnel,
may be necessary to determine the optimum combination of heat input and insula-

tion required for a given low temperature environment.

Sec. A.3.1 Inside Coating System No. 1 (1CS-1)

‘This is a two-coat two-component epoxy system for normal service. To obrain
curing with some two-component epoxy products. surface and ambient rempera-
rures of 50°F (10°C) and higher are required. Two-component epoxy products are
available wich tactory-applied accelerators (or packaged separately) that allow cur-
ing below 50°F (10°C). Consult the manufacrurer’s recommendation for minimum
and maximum temperature requirements. This coating is generally self-priming

and should be applied directly to che properly prepared steel surface.

Sec. A.3.2 Inside Coating System No. 2 (ICS-2)

This is a three-coar two-component epoxy system for extended service com-
pared wich ICS-1. To obtain curing with some two-componenrt epoxy products.
surface and ambient temperatures of 50°F (10°C) and higher are required. Two-
component epoxy products are available with factory-applied accelerarors (or pack
aged separately) that allow curing below 50°F (10°C). Consule the manufacturer’s

recommendation for minimum and maximum temperature requirements. This
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coating is generally selt-priming and should be applied directly to the properly

prepared steel surface.

Sec. A.3.3 Inside Coating System No. 3 (ICS-3)

This is a single-coat two-component epoxy system with a minimum velume
solids content of 96 percent. This single-coar system is usually feld applied but can
be used as a finish coat over optional field- or shop-applied NSF/ANSI 61-certified
epoxy primers or NSF/ANSI 61-certified zinc-rich primers. Consult the coaring

manufacturer for specific coating system recommendarions.

Sec. A.3.4 Inside Coating System No. 4 (ICS-4)

This is a single-coar, direct-to-stecl. thick-hlm, 100 percent—solids coarting
based on polyurethane and/or polyurea technology. This material provides increased
film build in a single-coat multipass technique allowing for higher ilm-build cov-
erage over deteriorated or pitted stecl. Because of rapid cure characteristics, plural-
component or specially designed equipmen is required. The use of this system in
clevared water storage tanks may require the use of addirional staging equipment.
The application of the coating should be completed by individuals who have been

erained by the manutacrurer in che applicadon of the coating being applied.

Sec. A.3.5 Inside Coating System No. 5 (ICS-5)

This is a three-coat organic zinc-rich primer, two-component epoxy interme-
diare coat, and two-component epoxy finish coar system. It uses rhe same two-
component epoxy intermediate and finish coatings as [CS-1 and ICS-2. The use of
an organic zinc-rich primer provides additional benchits compared with barrier-type
primers such as epoxies. These benefits can include “dry-fall™ application character-
istics, corrosion protection through the use of sacrificial pigmentation, and extended
recoat time minimizing the need for scarification prior to topcoating in the field. The
coating manufacturer should be consulted regarding “dry-fall” characteristics and
maximum recoat time of its NSF/ANSI Gl—certified organic zinc-rich primers. To
obtain curing with some two-component epoxy products, surtace and ambient tem-
peratures of 30°F (10°C) and higher are required. Two-component epoxy products
are available wich facrory-applied accelerators (or packaged separarely) that allow cur-
ing below 50°F (10°C). Consult the manufacturer’s recommendation for minimum

and maximum emperature requil't'ments.

Sec. A.3.6 Inside Coating System No. 6 (ICS-6)
This is a two-coat organic zinc-rich primer and two-component epoxy finish

coar system. The use of an organic zine-rich primer provides additional benefirs
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compared with barrier-type primers such as epoxies. "These benefits can include “dry-
fall” application characteristics, corrosion protection through the use of sacrificial
pigmentation, and extended recoar time minimizing the need for scarification prior
to topeoating in the field. The coating manufacturer should be consulted regarding
“dry-fall” characteristics and maximum recoat time of its NSF/ANSI Gl—certified
organic zinc-rich primers. To obtain curing with some two-component epoxy prod-
ucts, surface and ambient temperacures of 50°F (10°C) and higher are required. Two-
component epoxy products are available with factory-applied accelerators (or pack-
aged separately) that allow curing betow 50°F (10°C). Consule the manufacturer’s

recommendation for minimum and maximum temperature requirements.

SECTION A.4: DISSIMILAR METALS

For tank components exposed to stored water, construction with dissimilar
metals more noble (stainless steel, copper, brass) chan the carbon steel rank compo-
nents to which they are attached is currently prohibited by AN WA carbon steel tank
standards (ANSI/AWWA D100, ANSIAWWA D103, and ANSIAW WA D107)
unless those dissimilar metal components are electrically isolated from the carbon
steel tank ar all poines of connecrion.

When dissimilar meral internal components are not electrically isolated and
they are in conract with the water or condensation, corrosion of the carbon steel
rank will occur. Experience has also shown that even exposure of nonisolated dis-
similar merals above the liquid level on open top tanks can be subjece to accelerared
dissimilar metals corrosion.

In most cases, dissimilar metal components can be isolated from the carbon
steel tank using alternate connection derails. In cases where it is believed that they
cannot be isolated from the rank, check with rank manufacturers and consultants
for alternace details thac can provide isoladon.

In cases where electrical isolation of dissimilar metal internal components
below the overflow level has been determined to not be possible, it is recommended
that the dissimilar metal components be lined and coated wich a suitable dielectric
coatifg, lcis the responsibility of the owner or specification writer, not the paint-
ing contractor, to determine whether any dissimilar metals exist and, it so, how the
dissimilar merals are to be treated with respect o the coating system.

It should be noted rhat the solutions to dissimilar merals corrosion generally

are contained in the derails and configuration of the construction of the rank and
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its components. The coating specification cannot change those details. but it can
address how and where to apply diclectric coatings ro reduce the exposed cachodic

surface, thereby reducing the effects of dissimilar metals corrosion.

SECTION A.5: INACCESSIBLE AREAS

Sec. A5.1

Background on Inaccessible Areas
‘This standard defines inaccessible areas as “arcas of the finished strucrure thar,
by virtue of the configuration of the completed structure, cannot be accessed ro
perform surface preparation or coating application (with or without the use of scat-
folding, rigging. or staging).”
fnaccessible areas in the completed tank structure that are not hermetically
sealed can result in corrosion. In some cases, ehe corrosion may only be cosmeric.
[ ocher instances, when rthe inaccessible areas exist inside the tank container. cor-
rosion in these areas can develop at rates chac require more frequent or more rigor-
ous maintenance routines and may lead to a shortened recoac interval for those
arcas of the cank and result in significant long-term corrosion of the tank compo-
nents. Alchough there are a few exceptions, when inaccessible arcas exist, they are
most often found in the details of wof suppore structure and stiffening elements,
With onlv one exception, current AW WA standards for welded carbon steel
ranks (ANSU/AW WA D100 and ANSHAW WA D107) do not allow inaceessible
areas {excluding small-diameter inflow/outow appurtenances) inside the rank
below the op capacity level (TCL). If joints below the TCL are encountered on
existing tanks that are not seal welded, it is highly recommended thar they be cor-
rected before maintenance or recoating activities are performed. The minimum
requirements for those standards do not prohibit conseruction details char can
result in inaccessible areas above the TCL. Although these minimum requirements
have proven satisfactory for many decades in many regions and circumstances,
they mav not be universally successtul, so the rank owner may wish ro specify
additional requirements to improve conditions for coating, to extend coating lite,
and ro reduce future maintenance costs for these areas. Tanks exposed to water
with levels of chlorine in excess of levels for porable water diseribution or to water
that may contin high sulfur concentrations or other corrosive compounds are

examples where the minimum requirements of the standard may not be su theient.
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This secrion provides guidance regarding the issues to be considered when
developing a plan for treatment of inaccessible areas. including the restrictions
and limirations thar apply to how these areas can be treated on different types of
rank construction. These issues should be addressed by the tank owner before issu-
ing a specification for coating work on either existing tanks or tanks to be newly
constructed. Because of the inherent differences in the options available for exist-
ing tanks as compared with tanks scheduled to be constructed, special attention
is required in preparation of project specifications for existing ranks to ensure the
specified requirements are achievable,

ANSI/AW WA D102 does not require surface preparation or coating applica:
tion on inaccessible areas as defined in this standard. For new construction, some
inaccessible areas may be primed or coated before erection of the tank. However,
for surfaces that were primed or coated before erection of the rank and that become
inaccessible after evection of the tank, touch-up or repair of burned, abraded, dam-
aged, or deteriorated coatings is not possible. Also, weld holdback zones for coar-
ings on surfaces primed or coated before erecrion of the rank will result in some
inaccessible areas void of any coating at all, even if shop priming or shop coaring
was specified. Weld holdback zones are required for safety and o prevent compro-
mising the struceural incegrity of the weld. After erection, repair or touch-up of
inaccessible surtaces that were primed or coated before erection of the tank is not

possible.

Sec. A.5.2  Inaccessible Arecas Where Coatings Are Restricted or Prohibited
The following inaccessible areas cannot be coated because of structural design
and safety considerations:

1. Serucrural design codes prohibit coating of cthe faying surfaces (contace
surfaces) of bolted connections unless the connections are designed as bearing-type
connections.

2. Structural design codes and safety regulations restrict coatings in and

around joints to be welded.

Sec. A.5.3 Inaccessible Areas of Risers and Inflow/Outflow Appurtenances
Interior surfaces of riser pipes and other inRow/oucflow appurtenances, such as
regular nozzles, extended nozzles, directional nozzles, piping manifolds, and high
inlets, that are construcred of pipe less than 36-in. nominal diameter are considered
inaccessible for surtace preparation and coating application because of physical size

constraints limiting che ability to properly pertorm the work. In addition, larger pipe
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assemblies might be considered inaccessible because of the configuration or geomerry
of the assembly. Consulration is recommended to ensure the intended work plan is
feasible and can fic within the project budger.

For new construction, some of these inHow/outflow components could have
interior surface preparation and coating application completed in the shop. Hosw-
ever, field-welded joines, it any. might not be accessible for surface preparation
and coating touch-up on the interior surfaces. thereby leaving chese more suscep-
tible to corrosion than che surrounding areas thar were successfully shop painted.
Although this condition by itself would not necessarily preclude this approach
from suitable use. it would require char the condition be carctully considered in
light of the overall corrosion protection plan for interior surfaces and the potential
for isolated corrosion in chese uncoated areas.

When nozzles in che rank shell. Aoor, or root are of relatively short lengeh
(G in. for small-diameter pipes or one pipe diameter for pipes over 6-in. nominal
diamerer). the surface preparation and coating application on the interior surfaces
can be more easily accomplished than for longer assemblies.

If surface preparation and coarings are desired on the interior surtaces of
any of these types of inflowfoutHow appurtenances, the specifier should carefully
consider how the work will be accomplished in a safe manner. For existing rank
projects, consideration must also be given to how the components can be disas-
sembled, rigged, lifted, and manipulated if any of those acrions would be neces-
sary to accomplish the surface preparation and coating application on rhe interior

surfaces.

Sec. A.5.4 Underside of Ground-Supported Flat-Bottom Tanks

For ground-storage reservoirs and standpipes, it is seldom considered neces-
sary to apply protective coatings to the underside of flar rank bottoms resting on
well-drained granular material, on a conerete ringwall foundarion with rreared sand
cushion, or on a concrete slab. The bottoms should slope gentdy downward from the
center of the tank to the perimeter. The foundation ringwall should be maintained
sufficiently above grade to prevent water infiltration and should be sloped down-
ward from the edge of the bottom plate to the outside edge of the ringwall. If there
is no ringwall, a water diversion ditch should be constructed. Refer to Section 12
of ANSI/AW WA D100 regarding recommended materials and mechods of the base

construcrion.
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The underside of the rank bottom for ground-supported Aac-botrom tanks, by
definition, is not considered part of the exterior surfaces of the tank; therefore, nei-
ther surface preparation nor coating application is required by ANSI/AW WA D102.

For tanks to be newly constructed, if the undersides of the tank bottom plates
are only specified to be primed or coated before construction, the resulting struc-
wre will have uncoated joints on these surfaces with the adverse consequence of
concentrating potential corrosion along all of the uncoated joints. For tanks to be
newly constructed, specitying complete coating systems for the underside of the
bottom plates for ground-supported Haebottom tanks to be newly constructed will
add significant cost. If the undersides of the rank botrom plates are specified to be
coated after construction of the tank bottom, a substantial falsework system will
have to be constructed to support the bottom plates for conscruction and paine-
ing, adding substantial cost ro the construction of the tank bottom. Also, for this
option, the coatings on the underside of the rank bortom just beneath the tank
shell will be burned and damaged when the tank shell is welded to the bottom
plates. If corrosion of the underside of the tank bottom of ground-supported Hat-
bottom ranks is of concern, consideration should be given to installing an under-
rank cathodic protection system.

For new tanks, if coating of the underside of Aac tank bottoms is desired, a
detailed specification must be developed wich consideration given to the following:

1. Selection of a coating system suitable for the intended service conditions.

2. Method of construction of the tank fioor.

3. Sequencing of the coaring operations during construction of the Hoor.

4. Derails of the weld joints on the tank Aoor,

5. Wherther the underside of the Hoor must be coated at the weld joints after
welding.

6. Detailed requirements for surface preparation and coating of the under-
side of the Hoor on the underside of the rank bortom.

7. Allowable mechods for surface preparation and coating application on

the areas surrounding the weld joints.

Sec. A.5.5 Inaccessible Areas of Column-Supported Roof Structures
Column-supported roofs on ground-supported flat-botrom tanks can be built
in many configurations. The most economical construction for these roofs usually
results in the largest percentage of inaccessible arcas. See special requirements in
AWWA D100 regarding tubular structural members for new construction and

inaccessible areas of column base plates for column supported roofs.
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Sec. A.5.6 Options for Roof Construction on New Tanks

If corrosion of roof interior surfaces is of significant concern for new rank
construction, considerarion of alternace roof detils of construction is warranted,
Most of these alternate details will increase the cost of construction of the rank
but should result in better coating life and reduced maintenance costs. The fol-
lowing is a partial listing of alternate details to enhance the conditions for surface
preparation and coating application and to reduce long-term maintenance costs for
interior surfaces of tank roofs. The alternates are listed in order of cost of roof con-
struction from least expensive and potendally more ditheult to coat) up to most
expensive (and potentially easier 1o coar). See also Table A.1 and corresponding
footnores for disadvantages of each alternative and to which tank rvpe each listed
alternarive applies.

Option 1. Excepr for weld zones, specify prior-to-erection priming (shop or
field) of all bearing-tvpe bolted connections, tops of all rafters, and underside of
roof plates.

Option 2. Except for weld zones, specify prior-to-erection coating (shop or
field} of complete interior coating svstem o all bearing-type bolred connecrions,
tops of all rafters, and underside of rool plates.

Option 3. The coating of option 1 or option 2 above. plus: Caulking ot
accessible interior roof plate lap joints, perimeter joints, and ree joints with suic-
able NSF/ANSI 6l—ccertified caulking material compartible wich the coating sys-
rem. Note: Unless rafrers are intermittent welded to the roof plates, cautking of
the roof plate to rafters is not included because the difterential movement berween
them makes chis joint not suitable for caulking.

Oprion 4. The coating of option 1 or option 2 above, plus: Seal welding of
accessible interior roof plate lap joints, perimerer joints, and tee joines.

Oprion 5. For small-diameter tanks (generally up to abour 40-ft diamerer},
use unstiffened self~supported cone roofs with all joins seal welded.

Option 6. For medium-size tanks (generally up ro about 75-fr diameter),
use unstiffened selfsupported dome or umbrella roots with all joines seal welded.

Option 7. Seal welding of interior roof plate lap joinrs, accessible interior
perimeter joints. and accessible rafwer-to-roof plate joines with tank being con-
structed so that all such joints are accessible.

Oprion 8. Scal welding of interior roof plate lap joints, interior roof plate
perimeter joints, and ratter-to-roof plate joins with rank being construcred so thar

all such joints are accessible,
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Table A.1 Roof construction options for new tanks

Applies o

Option Disadvantages of This Option FBTs™  LELEVS
1. Except for weld zones, specify prior-  * Roof plate lap joints are not sealed. o
to-crection priming (shop or field} of  * Roof-plate-to-rafter joints are not
all bearing-type bolted connections, sealed.
tops of all rafters. and underside of  + Contacr surfaces of roof plate laps are
roof plares,? uncoared.

* Bottom surtace of roof plates at rafters
is uncoated wichin the weld zone.

* Top surface of rafters receives only a
prime coat.

* Botwom surface of roof plates at rafrers
receives only a prime coat.

2. Excepr for weld zones, specify * Roof plate lap joints are not sealed. X
prior-to-erection application (shop * Roof-plate-to-rafter joines are nor
or field) of complere interior coating sealed.
system to all bearing-tvpe bolted * Conuact surfaces of roof plate laps are
connections, tops of all rafrers, and uncoated,
underside of roof plates.? * Botrom surface of roof plates ar rafters
is uncoared within rhe weld zone.
3. The coating of option 1 oroption 2+ Caulking may need ro be replaced N X

above, plus: over time betore the roof is recoaced.

: . . TRl P * Incomplete caulking at inaccessible
Caulking of accessible interior roof £

plate lap joines, roof perimeter joins,
and ree joints with suirable NSF/
ANSI 61-certified coulking material

lap joints or deteriorated caulking may
permit rust bleed from the uncoared
contace surfaces of roof plate laps.
* Borcom surlace of roof plates at rafters
is uncoated within the weld zone.
Nore: Unless rafters are intermittent o [fcaulk separages from the roof plate

comparible wich the coating system.

welded to the roof plates, caulking because of expansion and contraction
of the roof plate to rafters is not of the roof plates, it may lead o
included because che differential a damming effect. trapping water
movement between them makes this between the roof plates in the lap
jotnt not suitable for caulking. joint,

* For purposes of this table, flachoriom tanks (FB1x) are considered o be ground-supported reservoirs or
stanilpipes. Some options for columu-supported voofs may not be practical for rall standpipes.

T For purposes of this table, elevated tanks (ELEV) represent multilegped elevaced ranks. fluted-column elevated
tanks, slender-pedesral elevated tanks., and composite clevaeed renks.

1 ‘The configurazions described in options 1 and 2 assume a conventional column-supported roof scrucrure wirly
the roof plate laid over. bue not attached to, the rateers in a pattern consisting of rectangular plates in the
midbeld and pattern-cut skerch plages ac the perimerer.

§ For roof confignrations that will inclirde seal welding, the appropriate roof thickness to conrrol distortion
should be evaluared.

{Table continued nexe page)
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Table A.1 Roof construction options for new tanks (continued)

Applies 0

Option Disadvantages of This Option FBls”  ELEVS
4. The coating of option 1 or option 2 * Contact surtaces of roof plate laps are X
above, plus: uncoared.

* Bottom surface of roof plares at rafrers

Seal welding§ of accessible interior . o
is uncoated wirhin the weld zone.

roof plare lap joints, roof-perimerer
joints. and tee joints,

5. For small-diameter ranks (generally  * None X X
up to abour 40-ft diamerer), use selt-

supported cone roofs with all joints

seal welded

6. For medium-size tanks (generally up » None X X
to abour 75-ft diamerer), use self
supported dome or umbrella roofs
with all joines seal welded S

Seal \\'elcling§ of accessible inwerior * None X

roof plate lap joints, accessible

interior perimeter joints, and

accessible rafrer- or stitfener-to-roof

plare joints.

8. Seal \\'clclillg§ ol interior rool plate ¢ None X X
fap joints, interior perimerer joints,

and rafrer- or sriffener-to-roaf plate

joints with tank being construcred so

thar all such joints are accessible.

9. Roof construction using external * None X
scructural members with all internal
and external plate joines and
structure-to-plate joints seal welded 3

10. For large-diameter tanks, use self- ¢« None X X

supported stitfened dome or stiffened
umbrella roof with all internal and
external plate joints and structure-to-
plate joines seal welded ®

* Fur purpases of this rable. flar-bottom tanks (FBT5) are considered 1o be ground-supported reserveirs or
stauddpipes. Some oprions for column-supported roofs may not be practical for tatl standpipes.

P Far purposes of this table. elevated canles (ELEVS) represent muhilegged elevared ranks, Buted-column elevared
wnks. slender-pedesral elevaced tnks, and composite clevated ranks.

% “Fhe configurations described in oprions 1 and 2 assume a conventional column-supported root seructure with
the roof plate liid over. bur not artached o, the rafiers in o parrern consisting of recrangular plaees in the
midheld and parcern-cue skereh plares ar the perimerer.

§ For roof configurarions that will include seal welding, the appropriate root thickness w control distoetion
should be evaluared.
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Option 9. Roof construction using external structural members with all
internal and external place joints and structure-to-plate joints seal welded.

Option 10.  For large-diameter tanks, use self-supported stiffened dome or
stiffened umbrella roof with all internal and external plate joints and scructure-to-

plate joints seal welded.

Sec. A.5.7 Options for Roof Structures on Existing Tanks

If roof corrosion is of significant concern for existing tanks, considerarion of
optional treatment of the tank roof prior to recoating is warranted. These optional
treatments will increase the cost over recoating alone but should resulr in betrer
coating life and reduced maintenance costs. The following is a listing of optional
treatments to ¢nhance the conditions for surface preparation and coating applica-
rion and to reduce long-term maintenance costs for tank roofs. The optional treat-
mens are listed in order of cost of roof trearment from least expensive up o most
expensive (but most beneficial for coating application).

1. Caulking of accessible interior roof plate lap joints, perimeter joints, and
tee joints with suitable NSF/ANSI 6l-certified caulking material compacible with
the coating system.

2. Seal welding of accessible interior roof plate fap joints, perimeter joints.
and rtee joints.

3. Seal welding of accessible interior roof plate lap joints, perimerer joints,

tee joints, and rafter-to-roof plate joints.

Sec. A.5.8 Cautions Regarding Specifications for Coating of Inaccessible Areas

Details of construction differ between ground-supported Hat-botrom tanks
and elevared ranks; and, in fact, details ditfer among the various styles of clevated
ranks. For this reason, the specifier must give special artention and thoughe to the
coatings specifications if inaccessible areas are to receive any surface preparation or
coating application prior to erection on new tank construction projects. Specifica-
tions should not make a simple statement such as “areas of the rank made inac-
cessible after erection shall be coated prior to erection” because the requirement
is vague, does not address che important issues identified above, and will create
confusion and controversy during execution of the work.

For existing tanks, purchase documents should be reviewed and revised to
eliminate ambiguous or confusing language regarding coating of inaccessible areas

that, by definition, cannot be coated.
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For new construction, purchase documents should cleady provide require-
mients for pre-erection priming or coating on surfaces that will be inaccessible
atter construction. allowances for weld holdback zones, exemptions of bolred joints
where coatings are prohibited, exemption or details of coatings for the underside
of fat tank bortoms. and the specific treatment of precoated areas damaged during

handling and crection of the tank.

SECTION A.6: INSIDE OF NONWATER-
CONTAINING ELEVATED TANK
PEDESTALS

Although the interior dry surfaces of clevared tank pedestals are part of the
interior surfaces of the structure, they are not exposed tw the elemental armosphere
or the stored water or its vapor, but diey may be subject to condensation. Some of
the inside coating systems are considered t be high-pertormance systems intended
for the aggressive conditions of immersion service, beyond what is required for
the interior dry surfaces. Therefore, the additional expense of these systers is not
considered justified for chis reladively mild environment. And although some out-
side coating systems mighe be suitable for these conditions, many of them are not
suitable because of the exposure o continual condensation. Accordingly, ANSH/
AWWA D102 requires that incerior dry surfaces are to be coated with inside coat-
ing syscem No. 1 (ICS-1}, a two-coat epoxy system, unless otherwise specified. TF
ic is desired to use other than [C8-1 for these surfaces, it is recommended thac a
specification be developed in close consultation with the coating manufacturer for
recommendartions that will provide satisfactory service for the anticipated condi-

tions of the specific project.

SECTION A.7: SURFACE PREPARATION

Sec. A.7.1  General
Proper surface preparation has a critical impact on the effective service life
of a coating, SSPC-SP 6/NACE No. 3 and SSPC-5P 10/NACEL No. 2 should be
referenced for proper surface preparation. When environmental conditions such as
humidity, dew poine. and surface and ambient temperatures are such that appro-

priate surface preparation and application of the specified inside coating system
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cannot be achieved, climate control equipment (i.c.. for heating, cooling. or dehu-
midification} may be used. Coatings applied over mill scale are subject to a shore
and uneconomical lite. Miil scale should be removed completely by blast cleaning,
Coarings should nor be applied over unacceprable sharp gouges and pits, sharp
welds, weld are strikes, burrs, welding and rorch-cur slag, welding Rux, sparter, and
so forth. These unacceptable areas should be remedicd before blast cleaning. Filling
of gouges or other unacceprable areas may be required. Prior to coating application,
the steel surfaces must meet the surface preparation requirements for the coating

system bf:ing applied.

Sec. A.7.2 Containment Systems
It a containment system for surface preparation operations of the structure o
be coated is to be required, the type and level of containment must be specified in

the purchase documents.

Sec. A.7.3 New Tanks

Mill scale should be removed completely from the accessible surfaces to be
coated in accordance with the specified blast-cleaning standards for fabricated
parts of new steel tanks either in the shop or in the feld. When the mill scale is
removed, the steel must be primed before rusting or surface soiling oceurs. Acces-
sible welded joints should be cleaned and weld slag and weld spatter removed by
grinding, sanding, or wire brushing before surface preparation by blast cleaning,
For newly constructed ranks, the tank constructor should be assigned the responsi-
bility for repairing unacceprable sharp gouges and removing burrs, weld slag, weld

spacter, slivers, laminations, and other unacceprable imperfections.

Sec. A.7.4 Existing Tanks

Betore purchase documents are prepared tor the recoating of an existing tank,
the tank should be drained and inspected to determine the condition of the exist-
ing coaring. See appendix B for environmental issues and hazardous marerial con-
siderations.

For tanks that have been previously coated with wax-grease-type coatings and
for which a recoar with a different type of coating system is desired, all traces of
the former coating muist be removed. The wax-grease-type coatings can be properly
removed and the surfaces recoated with most of the inside coating systems refer-
enced in ANSIAW WA D102, It is usually necessary to chemically clean or steam
clean wax-grease-coated surfaces borch before and after abrasive blast cleaning

ensure acdhesion of newly applied non—wax-grease-type coatings.
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Whenever new coatings are to be applied to tank exteriors wirthout removing
the old coating, dust, chalk, and other surface contaminants on existing inract
coating should be removed by washing with an appropriate cleaner using the meth-
ods described in SSPC-SP COM or in accordance with SSPC-SP W-4/NACE
WJ-4 as applicable for the surfaces to be coated. Rust and remaining loose coating
should be removed by spot power-tool cleaning according to SSPC-SP 15 or by
spot abrasive blast cleaning conforming to SSPC-SP 6/NACE No. 3. Areas cleaned
to bare steel should be primed before any visible rusting takes place. The use of
pressutized water, as dehined in SSPC-SP W]-3/NACE W]-3, may be used as an
alernative in lieu of SSPC-SP 15 and SSPC-SP 6/NACE No. 3 (see Sec. 4.6.3.1.3).
New coatings must be compatible wich the existing coating system. Consule the
coating manufacrurer for specific reccommendations.

Purchasers should be aware thar old tanks may conrain contaminarted steel
surfaces from prior service. The purchaser should consult NACE 6G186, Surface
Preparation of Soluble Sale Conraminated Steel Substrates Prior to Coating, for
information on the detection of and removat of soluble salt surface contaminans,

[ should be expected on older tanks that some corrosion and pitting will have
oceurred. Tanks with substantial pitting in structural steel members or in primary
plate components should be inspected and analyzed by a qualified engineer w
determine suirability for continued service. When it has been determined thar pit-
ting has not reduced the strength of the tank componencs bevond acceprable lim-
its, the recommendations contained in this document generally result in acceprable
coating system performance. Pits should be addressed by back rolling, pit hlling, or
welding to produce a holiday-free coating. Shallow pits (typically up to 25 percent
of steel thickness) can be made holiday-tree by back rolling the painc after it has
been spray applied. Deeper pits may need o be filled wich a pit filler or weld marte-
rial to eliminate holidays. This is true even of shatlower pits where the diameter
of the pit is larger than the diameter of the pit opening. ‘The enlarged pit wich a
smaller opening has hidden surfaces under the steel adjacent to the pit opening,

Pir-filling marerial should be applied in accordance with the manufacrurer’s
and specifier’s requirements. ‘The filler should be supplied by the same manutac-
turer as the interior coaring system used and comparible wich that syscem. Pic hller
is generally applied by purty knite or trowel. It the pits have a larger diameter than
the pit opening diameter, care must be taken o work the marerial into the pits

without leaving voids.
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Sec. A.7.5 Degree of Cleaning

The cost of surface preparation is proportional to the cleaning effort required.
Blast cleaning conforming to SSPC-SP 10/NACE No. 2 has proven successful for
application of interior coatings. Commercial blast cleaning to SSPC-SP* 6/NACE
No. 3 has proven successful for most exterior coatings; in severe environments,
however, cleaning to SSPC-SP 10/NACE No, 2 may extend the coating life of
exterior coatings because of the improved degree of surface cleanliness. Pictorial
surface preparation standards illustrating the various degrees of surface preparation
are available from SSPC-VIS 1 and ASTM D2200.

A5 Spot repair versus total coating removal.  Spot repainting involves
a number of potential contractual issues., including cost. To control cost, it is besc
to have the tank out of service so thar the construcror has full knowledge of where
the coating needs repair. Because of insurance and operational problems. this may
not be possible. In chat case, the contract documents must define where repairs are
required and how much repair must be performed. It is more expensive to rig and
repair the roof than a much larger area of easily accessible surfaces.

There are several factors to consider when debating spot repair versus toral
coating removal. The following discussion identifies some of the portenrial factors
to be considered for both interior and exterior systems, buc there may be other
factors unique t a specific project: mobilization costs; location and extent of the
coating failure; age and condition of the existing system: the presence of regu-
fated heavy metals in the existing system; condition of the steel substrate; adhesion
of coatings to the steel substrace and each other; compatibility of the coatings;
presence of surtace contaminants; application condirions; whether the rank has
cathodic protection; size of the tank; geographical location of the tank; and the
overall project costs.

For inrerior wer surfaces, additional considerations apply. If the existing inside
system is generally in good condition on the roof and Huctuacion zone and che dete-
rioration is in the lower tank area, cathodic protection can delay the need o repaint
in most cases until total removal would be appropriate. If the inside coating system
has failed on the roof, the extent of failure should be considered. It may be possible
to paint only che roof structural support, or it may be necessary to paint the entire
roof. When the inside of the roof is painted in a reservoir, the constructor may need
ro cut an access hole in rthe sidewall, and the Hoor could be damaged by the equip-
ment loads applied. On elevated tanks, the cost=benefic of spor repair only may be

negligible because of rigging costs and costs o repair coatings thar may become
& )
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damaged by equipment moving across the structure. There may be cost savings with
spot repair; however, if che rank is small, the savings may decrease.

The decision to spor paint versus total removal involves many factors, and the
evaluation of these factors should be considered only after a thorough inspection
and testing for comparibility and a cost-benefit comparison. For additional guid-
ance and information, refer ro SSPC-TU 3.

AT75.2  Abrasive blast cleaning versus water cleaningfjetting.  There are meth-
ods to remove a coating or a complete coating system thae rely on che use of pres-
surized water being applied onte a surface. These merhods ditter from methods thar
rely on the impact of abrasives (such as those found in SSPC-5P 10/NACE No. 2)
in several ways.

The Society for Protective Coatings (SSPC) and NACE Internacional (NACE)
have issued joint surface preparation standards that reHect levels of waterjer clean-
ing of metals. These waterjetting methods prescribe the use of water, without the
addition of solid abrasives, t remove coatings, corrosion, and other water-soluble
materials chat may hinder adhesion and the long-term performance of selected
outside coating systems (OCSs).

Users of chis scandard should use their own experience with high- and ulera-
high pressurized water equipmen, its ctheacy and methods, and input from indus-
try professionals in deciding if and how to apply this equipment recommendation
to their specific coating project. If desired, “flash rust inhibitors™ may be metered
into the waterjetting equipment supply lines so that no surface rusting occurs after
coatings are removed and steel is exposed. The coating manutacrurer should be
consulted to provide assurance that their coating system is comparible with the
“Hash rust inhibitors™ 1o be used.

Advantages of these waterjetting mechods include the removal of coatings and
many warer-soluble contaminants found in pits of corroded steel, and che ability ro
remove these without generating dust caused by abrasive blasting operations. These
methods may limit che amount and degree of containment required o surround a
rank during surface preparation. Limitacions of waterjetting include potential Aash
rusting of the steel and an inability to produce a surtace profile,

Flash rust inhibitors may be used to reduce the porential for flash ruse devel-
opment. The coating manufacturer should be consulted to provide assurance that
the coating system is comparible with the Hash rust inhibitor to be used.

During surface inspection after the use of pressurized water, an evahuation of

esterior surfaces and construcrion documents (if available) should be conducted
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and surface profile measurements should be made to determine thar an adequare
existing profile exists. If no existing surface profile or an inadequate profile exists.
additional surface preparation methods such as dry abrasive blasting may be
required.

Users of chis standard considering the use of pressurized water for surface
preparation should seck input from industry professionals for guidance on proper

implementation.

Sec. A7.6  Sealing Lap Joints

Seal welding of accessible interior roof plate lap joints and contact surfaces
of roof plates on supporting members is not required by ANSI/AWWA D100,
Consequently, some rusting occurs in these joints. Seal welding of these joints
should provide an improved condition for coating and extends the service life of
the coating system. However, seal welding may increase tank erection costs sig-
nificantly and may cause severe distortion and roof plate wrinkles. In cases where
seal welding of the open joint area of intermittent welded joints is cost prohibi-
tive or expecred steel deformation is considerable, caulking the open joine with an

approved nonsag scalant may be specified.

SECTION A.8: COATING APPLICATION

Sec. A.8.1 Brushing

An advantage of brushing is that the coating may be worked into voids or
irregutar surfaces. When applying coating along welds, seams, and irregular sur-
faces, brushing is more effective than other application methods and should be
performed in multiple directions. When coating has been formulated for spray-
ing, brush application may be unaceeprable. Coated surfaces muse be free of dust,
soil, and moisture or the brushed marterial may lie on top of the contaminants and
not adhere dghtly to the surface. Brush application is usually more costly than
other methods. Some coatings may require additional coats 1o achieve the specified

thickness when applied by brush.

Sec. A.8.2 Stripe Coating (Striping)
A stripe coac is defined as “a coat of paint applied to specified aceas such as
edges or welds on steel structures before or after a full coat is applied co the entire
surface.” The stripe coar is intended to give those areas sufficient film build to resist

corrosion. When stripe coating after primer application. the stripe coat should be

Copyright ® 2017 American Waler Works Assocciation, All Rights Reserved.



42 AWWA D102-17

applied with the prime coat material; or when approved, the material specified for

the next coat may be applied as a stripe coar.

Sec. A.8.3 Spraying

Spraving is a rapid method of coating applicarion. To be effective, coared
surfaces must be free of dust, soil, and moisture or the sprayed macerial will lie
on top of the contaminant and not adhere tightly to the surface. When spraying,
it is dithcult 1o fill cracks and to cover unitormly afong edges and inside angles.
It is recommended to use a brush around rivers, welds, edges, and inside angles
before spraying when coating formulation allows. A serious objection to spraying
exterior surfaces is that che overspray can carry some distance and cause damage o
properey. This is especially a problem with slower-drying coatings such as long-oil

alkyds, epoxies, and polyurechanes.

Sec. A.8.4 Roller Application

Many coatings may be applied 0 smooth surfaces by rollers. To be etfec-
tive, coated surfaces must be free of dust. soil. and moisture or the rolled marerial
will lic on top of the contaminant and noc adhere tightly to the surface. Rollers
are available as cither fed by coating under pressure or replenished by the use of
the bucker-sereen method. By the proper selection of roller material and suicable
manipulation of the roller, which usually involves rolling in two direcrions for each
coat, a fairly uniform coat may be applicd over smooth surfaces. It is recommended
that sharp corners, inside angles, welds. and rivets be brushed and allowed to dry
before the remaining surtaces are rolled.

Note: Most coatings formulated for proper ow and leveling during roller
application cannot be roller applied to achieve single-coat dry fitm chickness greater
than 2 to 3 mils. The number of coats versus total dry film thickness specitied for
a particular coating system may only be achievable by spray application. If roller
application is used, additional coats may be required to achieve the minimum roral

dry film chickness specified.

Sec. A.8.5 Containment Systems
If a containment system for the structure to be coarted is ro be required, the

type and level of containment must be specitied in the purchase documents.

Sec. A.8.6 Climate Control

When environmental conditions such as humidity. dew point, surface tem-
perature, and ambient remperature are such thar appropriate surface preparation

and application of the specified inside coating svstem cannor be achieved, climate
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control equipment may be used (heating, cooling, or dehumidification). If the use
of climare control equipment during the surface preparation and coating opera-
tions is to be required, the parameters of climate control must be specified in the

purchase documents. For information regarding dehumidificadion, see NACE

GA192/SSPC TR 3.
Sec. A.8.7 Ventilation

Design ventilation for abrasive dust and solvent vapor removal. The tank con-
figuration, the location and size of openings. the placement of blowers and ducts,
the rare and method of coating application, and weather conditions will determine
the required ventilation. A combination of forced and narural ventilation should
be continued atter coating application is completed to ensure complete curing and
solvent removal. Coaring life may be shortened if there is inadequate ventilation
during the curing period, and residual coatings solvent may contribute to raste-
and-odor problems and to violations of drinking water scandards in stored water.
Lower temperature or higher humidity may extend the time that vencilation is nec-
essary. Heating can be used to shorten the forced ventilation period in accordance
with the manufacturer’s recommendacions. Hear sources that emir hydrocarbon
fumes into the tank should not be used. Where negative pressure ventilation is

employed, the tank should be adequarely venred to avoid scructural damage.

Sec. A.8.8 ShelfLife
If the shelf-dife date has expired, the coating material should be segregated
from the material acceptable for use and the manufacrurer consulted for possible
shell-life extension. If the shelf life extension is granted. the extended shelf-life date

should be certified in writing by the coating manufacturer.

SECTION A.9: TANK LETTERING AND LOGOS
(SIGNAGE)

The purchaser should specify the number, size, font style. and color of all
signs and logos required. If not otherwise specified, the contracror will use a block
lecrer tont. Derailed logos will require the purchaser to provide a scaled drawing for
the logo to be accurately replicated. Costs for signage will vary depending on the
number of applications, size, complexity, and detail. The following are some key

points of which to be aware:
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1. Signs should be located near the equaror (midpoint} on spheres or spher-
oid tanks to minimize distortion due to plate curvature. Signage located on the
tank bottom will be extremely distorred.

2. Deuiled logos may require the use of a pattern. This pattern cannot be
used in excessive winds (12 mph or greater). Pattern logos are usually the most
costly because of labor intensity and downrime because of wind.

3. Multicolor logos will require additional time to complete, Assume one
color per day can be applied.

4. Signage costs are most cconomical when included in the projecr specih-
catious. Late project changes can be costly, especially when a pattern is required.

5. Organic pigments are used to create brighe coating colors, which are then
applied as logos, designs, or graphics on tank exteriors. The tendency of these colors
to fade is more pronounced relative to the background color(s) of the tank. For this
reason, water tank designers. specifiers, and owners often choose to select coatings
systems that include Auorourethanes or the optional clear aliphatic polyurethane

coatings for logos, designs, or graphics.

SECTION A.10: TESTING AND INSPECTION

Sec. A.10.1

Testing of the work as it progresses is important to ensure apprapriate pro-
cedures are being used. When making film thickness measurements, remember
thar some variation in film thickness is nornaal. The requirements of SSPC-PA 2
indicate methods of coating measurements and minimum allowable coating thick-
Nesses,

[nspection should be used to verify that the surface preparation and coar-
ing applicadon have been completed in accordance with the purchase documents.
The purchaser should identity which parey will be responsible for making the dry
film thickness measurements. The purchaser should identify which party will be
responsible for performing the holiday testing.

Wet Film Thickness

Wee tilm chickness is a rough measure of whether the proper quantity of coat-

ing is being applied. Because repair of the coating is done more easily while che

coaring is wet, it is practical to measure wert film chickness frequently.
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Dry Film Thickness

Dry film thickness measurements are used to determine acceptability of the
coating system thickness (see SSPC-PA 2). If che total dry film is less chan the
specified thickness, additional coats must be applied to bring the coating system
to the specified thickness. Ordinarily, between coars, it is possible to make enough
dry film thickness measurements to obwin reasonable assurance thac the speci-
hed thickness has been applied without access 1o all parts of the wnk. Coating
application and resting must be scheduled to provide a mutually agreeable time
interval tor testing before removing the access rigging. Lach coating material and
manufacturer has a certain maximum thickness per coat and for the rtotal system
so that the rotal system will perform as intended. The manufacturer of the coating
should be consulted to determine if there is a maximum permissible thickness for

the coating system.

Holiday Testing

Holiday testing is used to detecr faults in a coating film thar allow electrical
current to How to the base metal. Holiday testing is nor effective when metal-flled
coatings are used in the system. Holiday testing is very effective on smooth and
Har surfaces. The incerface between roof rafters and roof plates, faying surfaces,
bolted Hanges, and other joines that have not been continuously welded or sealed
with mastic are dithcult to cover with coating well enough so thar they will pass
a holiday test. In fact, it may be impossible for some joints to pass the holiday test
if the joint is not continuously welded or sealed with mastic. For chis reason, this
standard does not require holiday testing for interior wet noniminersed surfaces
above the TCL and other nonimmersed surfaces such as che interior dry surfaces
and exterior surfaces. 1t holiday testing interior surfaces above the TCL or other

nonimmersed surfaces is desired, it must be specified.

SECTION A.11: FIRST-ANNIVERSARY INSPECTION

Firsc-anniversary inspections are conducted to determine whether the coating
system is performing properly. Inspections may be performed by dive inspections,
by inspection using remotely operated underwater vehicles, by Hoating drain-down
inspection, or by draining the tank, If inspection methods other than draining the
tank are used. special safety personnel and sanitary precautions may be required.

Regardless of the inspection method used, trained personnel using proper tools
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and equipment following safety precautions pertinent to the inspection method
employed should perform the inspection. The purchaser should identify which
party will be responsible for making the tank ready for inspection; for providing
the necessary access. staging, scaffolding. and lighting: and for performing the
inspection. The life of the coating system will be extended if the defective areas, it
any exise, are repaired ac chis time.

AWWA Manual M42, Stee/ Water-Storage Tunks, provides additional infor-
mation regarding inspection options. Refer to ANSI/AWWA €652 for informa-

tion regarding disinfection requirements for in-service inspections.

SECTION A.12: PLACING IN SERVICE

After interior coatings have been cured in accordance with the coating manu-
facturer’s recommendations and project purchase documents, all inside surfaces
should be Hushed with potable water. Water, dirt, and foreign marerial accumu-
lated in the cleaning process shoukd be discharged trom the facility. “The rank
should then be disinfected, using one of the methods desceribed in ANSHAW WA
0632, before placing the tank in service. Water quality sampling and resting of

the contents in accordance with Sec. 5.1 of ANSHAW WA C652 may be specified.

CONSIDERATIONS

When an impressed-currenc cathodic protection svstem is installed, it is
recommended that che system not be energized uniil afrer the firsc-anniversary
inspection. When a sacrificial cathodic protection system is used, it is recom-
mended that the anodes not be activated uncil after the first-anniversary inspec-
tion. Applying these recommendarions rules out the possibility thar rhe carhodic
protection system could be the cause of coating system detects discovered during

the Ars-anniversary inspection.

SECTION A.14: BIBLIOGRAPHY

The following documents are referenced in appendix A:
ANSI/AWWA C652—Disinfection of Water-Storage Facilities.
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ANSI/AW WA D100—Welded Carbon Steel Tanks for Water Storage.

ANSI/AW WA D103—Factory-Coated Bolted Carbon Steel Tanks for Water
Storage.

ANSI/AWWA  D104—Auromatically  Controlled,  Impressed-Current
Cathodic Protection for the [nterior Submerged Surfaces of Steel Water Storage
Tanks.

ANSI/AWWA D106—Sacrificial Anode Cathodic Protection Systems for rhe
Interior Submerged Surfaces of Steel Water Storage Tanks.

ANSI/AWWA D107—Composite Elevated Tanks for Water Storage.

ASTM* D2200—Standard Practice for Use of Pictorial Surface Preparation
Standards and Guides for Painting Steel Surfaces.

ANWA Manual M42-—Sreel Water-Storage Tanks.

1SO 12944-2—TPaints and Varnishes—Corrosion Protection of Steel Struc-
tures by Protective Paint Systems—DPart 2: Classification of Envitonments.

ISO 12944-5—Paints and Varnishes—Corrosion Protection of Steel Struc-
tures by Protective Paint Systems—/Part 3: Protective Paint Systems.

NACE 6A192/SSPC TR 3—Dchumidification and Temperarure Control
During Surface Preparation, Application, and Curing for Coartings/Linings of
Steel Tanks, Vessels, and Other Enclosed Spaces.

NACE 6G186—Surface Preparation of Soluble Salc Conraminated Steel
Substrares Prior to Coating,

NSF/ANSE 61—Drinking Warter System Components—Healch Effects.

SSPCT-PA 2—Trocedure for Determining Conformance to Dry Coating
Thickness Requirements.

SSPC Painting Manual Vol. 2—Systems and Specifications.

SSPC-SP 6/NACE No. 3—Commercial Blast Cleaning.

SSPC-5P 10/NACE No. 2—Near-White Blast Cleaning,

SSPC-SP 15— Commercial Grade Power Tool Cleaning,

SSPC-5P COM—Surface Preparation Commentary for Steel and Concrete
Substrates.

SSPC-SP W3/ NACE W]-3—Waterjet Cleaning of Mertals—Thorough

Cleaning,.

*ASTM [ncernational. 100 Barr Harbor Dirive, Wesr Conshohocken. PA 19428,
F8SPC: " The Socieny bor Prorective Coarings, 40 24ch Sereer. Sixch Floor, Pitsburgh, PA 15222,
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SSPC-SP W]-4/NACE Wi-4—Waterjer Cleaning of Merals—Light
Cleaning,.

SSPC-TU 3—Overcoating,.

SSPC-VIS 1—Guide and Reference Photographs for Steel Surfaces Prepared
by Dry Abrasive Blast Cleaning,

The following documents are not referenced in this appendix but may be use-
ful. Caurtion and discretion should be used in the application of the provisions of
the following references as these recommendations are considered above minimum
industry standards and can significantly increase the cost of the coating system.
Because these references are not written as specifications, these references should
not be used without a detailed specification that identifies which portions of the
reference are to be used and how these portions are to be implemented as require-
ments on the specific project. Users of this standard should use their own experi-
ence with coating projects and input from industy professionals in deciding how
or if to apply the recommendarions in any of the references listed below.

NACE SP0178—Fabrication Details, Surface Finish Requirements. and

Proper Design Considerations for Tanks and Vessels w0 Be Lined for lmmersion

Service.
SSPC-SP 1—Solvent Cleaning.
SSPC-5P 2—Hand Tool Cleaning.
SSPC-SP 3—Power Tool Cleaning,
SSPC-5P 5/NACE No. 1—White Metal Blast Cleaning.
S

SSPC-SP H1—Power Tool Cleaning to Bare Meral.
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APPENDIX B

Environmental Concerns

This appendix is for information only and is not a part of ANSUAWWA D102,

Most of the regulatory requirements pertinent to coating operations can be

classified by the tollowing broad categories:
1. Drinking warter contamination.

2. Air pollution by volatile compounds and fugitive dusts.

3. Hazardous wastes.

4. Hazardous chemical content of new and old coacings (lead, chromium,
and other macerials).

5. Water pollution.

Over the years, thousands of raw materials have been used in coatings. While
many of these materials are innocuous, others are considered hazardous as derer-
mined by evolving government and private company findings. For example, a typi-
cal environmental regulation enacted since the early 1970s by the US Environmen-
tal Protection Agency (USEPA} is one that involves coacings the rust-inhibitive
qualities of which were based on pigments that contained lead. Lead can no longer
be used in coatings that will be in direct contact with potable wacer. Coating
manufacturers responded with reformulated or alternacive coatings.

Similarly, when limitations were placed on solvent usage, the coatings indus-
try reformulased its products ro meet regulatory requirements. More recent air pol-
lution regulations in many states require that volatile organic compound (VOC)
content of coatings be reduced to meet specific limitations. The coatings industry is
striving to meet these additional government regulations while mainraining a high
level of coatings standards and performance.

Environmental and occupational othcials are concerned abour the composi-
tion and waste from old coatings being removed from structures in preparation for
recoating. Removal of these coatings by abrasive blasting may produce airborne
concentrations of hazardous materials greater than the maximum amount allowed
by USEPA and the Occupational Safery and Health Administrarion (OSHA). In
addition. the coating and abrasive particles may have been deposited on residences,
pubtic buildings, roadsways, waterways, and adjacent ground. The extent to which

these particles pose a health hazard is subject to much scudy. Steps must be raken
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to protect not only those doing the abrasive blasting buc also those who are allied
with the blasting and coating operations, as well as people, vegerarion, animals,
fowl, and fish in the vicinity of the abrasive and particulate macter fallour.

Oue of the methods used o minimize air, water, and ground pollution has
been the attachment of shrouds, draping, or other means of enclosing tanks and
their supporting towers. The atcachment of shrouds, draping, or other enclosures
must be done only when consideration is given to the additional local and roeal
structute foads imposed by such acrachments. The use of shrouds, draping, and so
on can significantly increase the cost of the painting project.

An additional potential problem associated with abrasive blasting ot coarings
containing hazardous marerials is disposal of the spent abrasive. If regulated heavy
metals ate present in the existing coating, the disposal of the spent cleaning debris
falls under USEPA’s Resource Conservation and Recovery Act (RCRA) and appli-
cable state or provincial regulatory guidelines on solid waste disposal. Laboratory
analysis may be required ro determine the hazardous or nonhazardous nature of
che waste, and to derermine acceprable methods of its proper on-site storage. trans-
portation, treatmene, and disposal.

Purchasers and constructors of tanks and other steel strucrures should investi-
gate the disposal of waste abrasive and industrial residue of old coating films prior
to their removal.

Another concern relates to coatings thar are spilled or scartered abour the
jobsite. Partly full or emprty containers thac contain solvents or coatings must be
cleaned and stored in a sccured location. Spills must be cleaned up, including any
carth contaminated by rthe spill.

The previous paragraphs discuss various conditions that deserve attention,
but che list is not complete. Every effort should be made to be aware of and adhere

to federal, state, and provincial environmental, health, and safety regulations.
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APPENDIX C
Default Checklist

This appendix is for information only and is not a part of ANSHAW WA D102.

The following default checklist is intended to assist the user when specify-
ing a coating system using this standard. The following checklist summarizes the
options and the corresponding default for cach option if no further direction is

provided.

Standard
Section Option Detaule
422 Specity the use of dehumidification equipment for Not required
interior blasting and coating operations
4.3.1 Specily documentacion of paint test data or field Not required
service data applicable to performance
4.3.1.1 Specity field application of primer Shop priming allowed
4.3.1.2 Specify use of fully compatible preconstruction Not allowed
primer
44.1 Specity coating system for interior dry surfaces Inside coating system No. |
(ICS-1)
4.4.1.1 Specity feld application of primer Shop priming allowed
4.4.1.2 Specity use of tully comparible preconstruction Nor allowed
primer
4441 Specify direct-to-steel application of finish coat Primer allowed
4451 Specity direce-to-steel application of finish coat Primer allowed
4.6.1 Specity the use of dehumidification equipment for Nort required
interior blasting operations
4.6.2.1 Specify SSPC-SP 10/NACE No. 2 SSPC-SP 6/NACE No. 3
4.6.3.1.2  Specity SSPC-SP W]-4/NACE W]-4, Waterjet SSPC-SP 15 or SSPC-SP 6/

Clmning'of Metals—Light Cleaning, for exterior NACE No. 3
surfaces to be overcoated
4.6.3.1.3  Specify SSPC-SP 10/NACE No. 2 SSPC-SP 6/NACE No. 3
4.6.3.1.3  Specify SSPC-SP W]-2/NACL W]-2, SSPC-SP SSPC-SP 6/NACE No. 3
WJ-3/NACE W]-3
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4.7 For new construction, specify application of the None required
coating system primer, or the full coating system.
where possible and allowable, to surfaces thar will be
inaccessible after construction. Specific instructions
must be provided for each type of inaccessible area
anticipared.
Note: See Sec. A5 for cautionary notes and
guidance.
4.7.1 Specifty the use of dehumidification equipment for Not required
interior coating operations
5.1.2 Specify number of dry film thickness measurements SSPC-PA 2
5.1.4 Provide results of quality control tests and records Not required
5.2.1 Specify first-anniversary inspection Not required
5.2.2 Establish Arse-anniversary inspection date within 11 Inspection waived
months atrer coating completion
6.1 Specify athdavit of compliance Not required
The following, checklist is intended to identdfy sections of the commentary
rhar address specific wpics where users of the standard should consider i their
pardicular project may require more than the minimum requireiments of this stan-
dard. Because commentary language only provides background information and
contains no requirements, if the user wishes to adope any special requirements, the
special requirements must be addressed in a project specification.
Appendix
Section Option Default
A3 Specify the use of dehumidification equipment for Not required
blasting and coating operations
AS4 Specify coating the underside of tank bottom for Not required
ground-supported Hae-bottom storage tanks
NoTe: See See. A5 for cautionary notes and guidance.
A6 Specify interior dry coating system Use interior wet surface
coating svstem
A71 Specify use of surfacer or filler Not required
A2 Specify the use of a containmenc system for blasting  Not required
operations
AT6 Specity use of caulking Nort required
A.85 Specity the use of a containment system for coating  Not required
operations
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A8.6 Specity the use of a climate control system for blasting Not required
and coating operations

A9 Specity tank lertering and logos (signage) Not required

A.10.3 Specifty holiday testing on nonimmersed surfaces Not required

A2 Specity water sampling Nort required
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