Section 09940

PROTECTIVE COATINGS

PART 1 - GENERAL

1-1. SCOPE. This section covers field applied protective coatings, including
surface preparation, protection of surfaces, inspection, and other appurtenant
work for equipment and surfaces designated to be coated with heavy-duty
maintenance coatings. Regardless of the number of coats previously applied,
at least two field coats in addition to any shop coats or field prime coats shall
be applied to all surfaces unless otherwise specified.

1-2. GENERAL. Cleaning, surface preparation, coating application, and
thickness shall be as specified herein and shall meet or exceed the coating
manufacturer's recommendations. When the manufacturer's minimum recom-
mendations exceed the specified requirements, Contractor shall comply with
the manufacturer's minimum recommendations. When equivalent products are
acceptable to Engineer, Contractor shall comply with this specification and the
coating manufacturer's recommendations.

1-2.01. Governing Standards. All cleaning, surface preparation, coating
application, thickness, testing, and coating materials (where available) shall
be in accordance with the referenced standards of the following AWWA, ANSI,
NACE, SSPC, NSF, and ASTM.

1-2.02. Delivery and Storage. All coating products shall be received and stored
in accordance with the coating manufacturer's recommendations.

1-2.03. Coatings, Painting, and Linings Covered in Other Sections. Not used,

1-3. SUBMITTALS. Contractor shall submit color cards for all coatings proposed
for use, together with complete descriptive specifications, manufacturer's product
data sheet and the completed Coating System Data Sheets, to Engineer for
review and color selection. Each product data sheet shall include application
temperature limits including recoat time requirements for the ambient conditions
at the site, including temperatures up to 130°F. Requests for review submitted
directly to Engineer by coating suppliers will not be considered.
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Contractor shall submit a Coating System Data Sheet for each separately
identified surface in the Coating Schedule that will be used in the project,
using the appropriate Coating System Data Sheet forms (Figures 1-09940
and 2-09940) at the end of this section. Each field coating system shall be
acceptable to the coating material manufacturer.

Each proposed coating system shall be assigned a unique number with a
prefix letter based on the following:

Prefix Surfaces Figure
A {ron and steel tor2
C Concrete and concrete block 1
E Equipment - submerged 1

nonsubmerged 2
F Nonferrous metal 1
G Galvanizéd 1
H High temperature 1
P PVC and FRP 1

Each coating system that will be applied entirely in the field shall be assigned
only a prefix letter and no suffix letter. When appropriate under the indicated
conditions, the following suffix shall be added to the coating system numbers:

-F Each shop-applied coating system that includes a finish
coat applied in the field.

A separate Coating System Data Sheet shalil be developed and submitted for
each variation or change in a coating system or surface to be coated.

The manufacturer's standard colors will be acceptable for all coatings.

1-4. QUALITY ASSURANCE.

1-4.01. Coating System Data Sheet Certifications. The coating applicator and
coating manufacturer shall review and approve in writing the coating manufac-
turer's written recommendations for the coating system and the intended service.
Any variations from the specifications or the coating manufacturers published
recommendations shall be submitted in writing and approved by the coating
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manufacturer. The coating manufacturer shall observe the surface preparation,
mixing, and application of the coating systems and submit a written report of his
observations and any additional recommendations.

1-4.02. Special Interior Coating Systems. Not used.

PART 2 - PRODUCTS

2-1. ACCEPTABLE MANUFACTURERS.

2-1.01. Alternative Manufacturers. In addition to the coatings listed herein,
equivalent products of the following manufacturers will also be acceptable:

~ Sigma
Rust-Oleum

2-1.02. Equivalent Coatings. Whenever a coating is specified by the hame

of a proprietary product or of a particular manufacturer or vendor, it shall be
understood as establishing the desired type and quality of coating. Other
manufacturers' coatings will be accepted, provided that sufficient information

is submitted to enable Engineer to determine that the proposed coatings are
equivalent to those named. Information on proposed coatings shall be submitted
for review in accordance with the Submittals section. Requests for review of
equivalency will be accepted only from Contractor, and will be considered only
after the contract has been awarded.

2-2. MATERIALS. All coatings shall be delivered to the job in original,
unopened containers, with labels intact. Coatings shall be stored indoors and
shall be protected against freezing. No adulterant, unauthorized thinner, or other
material not included in the coating formulation shall be added to the coating for
any purpose.

All coatings shall conform to the air quality regulations applicable at the location
of use. Coating materials that cannot be guaranteed by the manufacturer to
conform, whether or not specified by product designation, shall not be used.
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Contractor shall be responsible for ensuring the compatibility of field coatings
with each other or with any previously applied coatings. Coatings used in
successive field coats shall be produced by the same manufacturer. The
first field coat over shop coated or previously coated surfaces shall cause

no wrinkling, lifting, or other damage to underlying coats.

All intermediate and finish coating materials that will be in contact with waste-
water atmosphere shall be guaranteed by the manufacturer to be fumeproof
and suitable for wastewater plant atmosphere that contains hydrogen sulfide.
Coatings that cannot be so guaranteed shall not be used. Lead-free and
mercury-free coatings shall be used if available, but in no case shall coatings

containing lead or mercury be used that become discolored when exposed to
wastewater plant atmosphere.

2-2.01 Primers.

Universal Primer PPG Amercoat "Amercoat 385
Epoxy", Carboline "Rustbond",
ICl Devoe "Devran 224HS",
Tnemec "Series 27 F.C.
Typoxy", or Sherwin-Williams
"Macropoxy 646",

Zinc Primer PPG Amercoat "Dimetate 9
Series", Carboline "Carbo Zinc Il
Series", ICI Devoe "Catha-Coat
304V", or Sherwin-Williams "Zinc
Clad 1l Series".

2-2.02. Intermediate and Finish Coatings.

Epoxy Enamel

Ferrous Metal Surfaces PPG Amercoat "Amercoat 385
Epoxy", Carboline "Carboguard
890", ICI Devoe Devran
"224HS", Tnemec "Series N69
Hi-Build Epoxoline 11", or
Sherwin-Williams "Macropoxy
646",
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Aliphatic Polyurethane PPG Amercoat "Amercoat
450H", Carboline "Carbothane
134HG", ICl Devoe "Devthane
379H" Tnemec "Series 1074
Endura-Shield ", or Sherwin-
Williams "Acrolon 218HS".

Coal Tar Epoxy High-build coal tar epoxy; PPG
Amercoat "Amercoat 78HB
Coal Tar Epoxy", Carboline
"Bitumastic 300 M", Tnemec
"46H-413 Hi-Build Tneme-Tar",
or Sherwin-Williams "Hi-Mil
Sher-Tar Epoxy".

PART 3 - EXECUTION

3-1. SURFACE PREPARATICN. All surfaces to be coated shall be clean and
dry and shall meet the recommendations of the coating manufacturer for surface
preparation. Freshly coated surfaces shall be protected from dust and other
contaminants. Oil and grease shall be completely removed by use of solvents
or detergents before mechanical cleaning is started. The gloss on previously
coated surfaces shall be dulled if necessary for proper adhesion of topcoats.

Surfaces shall be free of cracks, pits, projections, or other imperfections that
would interfere with the formation of a smooth, unbroken coating film, except for
concrete block construction where a rough surface is an inherent characteristic.

When applying touchup ceating or repairing previously coated surfaces, the
surfaces to be coated shall be cleaned as recommended by the coating manu-
facturer, and the edges of the repaired area shall be feathered by sanding or
wire brushing to produce a smooth transition that will not be noticeable after the
coating is applied. All coatings made brittle or otherwise damaged by heat of
welding shall be completely removed.

3-1.01. Galvanized Surfaces. Galvanized surfaces shall be prepared for
coating according to the instructions of the manufacturer of the epoxy enamel.
Any chemical treatment of galvanized surfaces shall be followed by thorough
rinsing with clean water.
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3-1.02. Ferrous Metal Surfaces. Ungalvanized ferrous metal surfaces shall be
prepared for coating by using one or more of the following cleaning procedures
as specified: solvents (SSPC-SP1); blasting (SSPC-SPS5, -SP8, -SP7, or -SP10);
power tools (S8SPC-SP3 or -SP11); or hand tools (SSPC-SP2). Oil and grease
shall be completely removed in accordance with SSPC-SP1 before beginning
any other cleaning method. Surfaces of welds shall be scraped and ground as

necessary to remove all slag and weld spatter, Tools which produce excessive
roughness shall not be used.

All components of equipment that can be properly prepared and coated after
installation shall be installed prior to surface preparation. Components that will
be inaccessible after instaliation shall have the surfaces prepared and coated
before installation. Motors, drive trains, and bearings shall be protected during
surface preparation in accordance with the equipment manufacturer's
recommendations. :

All cut or sheared edges shall be ground smooth to a 1/8 inch minimum radius
for all material 1/4 inch thickness and larger. For material thickness less than
1/4 inch all cut or sheared edges shall be ground smooth to a radius equal to
1/2 the material thickness. Grinding of rolled edges on standard shapes with
a minimum radius of the 1/16 inch will not be required.

All ferrous metal surfaces shall have all welds ground smooth and free of alll
defects in accordance with NACE Standard SPO178, Appendix C, Designation C
and sharp edges ground smooth, if not previously prepared in the shop. Instead
of blending of the weld with the base metal as required by the NACE standard,

it wilt be acceptable to furnish a welded joint that has a smooth transition of the
weld to the base metal. All welds shall be ground smooth to ensure satisfactory
adhesion of paint.

The cleaning methods and surface profiles specified herein are minimums, and
if the requirements printed in the coating manufacturer's data sheets exceed the

limits specified, the value printed on the data sheets shall become the minimum
requirement.

3-1.02.01. Ferrous Metal Surfaces — Non-immersion Service. Ferrous metal
surfaces, including fabricated equipment, in non-immersion service shall be
cleaned to the degree recommended by the coating manufacturer for surfaces to
be coated with coal tar epoxy, epoxy enamel, and heat-resistant coatings, except
galvanized surfaces. Blast cleaning to at least SSPC-SP6 shall be used where
recommended by the coating manufacturer, and may be used elsewhere at the
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option of Contractor, provided that no dust is permitted to seftle on adjacent wet

coating. Surface profile shall be as recommended by coating manufacturer, but
not less than 2 mils.

3-1.02.02. Ferrous Metal Surfaces — Immersion Service. Surface preparation
of ferrous metal surfaces in immersion service (wetwells and valve vauits)

shall consist of blast cleaning to at least SSPC-SP10 and the first application of
coating shall be performed on the same day. If more surface area is prepared
than can be coated in one day, the uncoated area shall be blast cleaned again
to the satisfaction of Engineer. Surface profile shall be as recommended by
coating manufacturer, but not less than 3.5 mils.

3-2. MIXING AND THINNING. Coating shall be thoroughly mixed each time any
is withdrawn from the container. Coating containers shall be kept tightly closed
except while coating is being withdrawn.

Coating shall be factory mixed to proper consistency and viscosity for hot
weather application without thinning. Thinning will be permitted only as neces-
sary to obtain recommended coverage at lower application temperatures. Inno
case shall the wet film thickness of applied coating be reduced, by addition of
coating thinner or otherwise, below the thickness recommended by the coating
manufacturer. Thinning shall be done in compliance with all applicable air quality
regulations.

3-3. APPLICATION. Coating shall be applied in a neat manner that will produce
an even film of uniform and proper thickness, with finished surfaces free of runs,
sags, ridges, laps, and brush marks. Each coat shall be thoroughly dry and hard
before the next coat is applied. Each coat shall be a different color, if available.
In no case shall coating be applied at a rate of coverage greater than the
maximum rate recommended by the coating manufacturer.

Coating failures wilt not be accepted and shall be entirely removed down to the
substrate and the surface recoated. Failures include but are not limited fo sags,
checking, cracking, teardrops, fat edges, fisheyes, or delamination.

3-3.01. Priming. Edges, comers, crevices, welds, and bolts shall be given a
brush coat (stripe coat) of primer before application of the primer coat. The stripe
- coat shall be applied by a brush and worked in both directions. Special attention
shall be given to filling all crevices with coating.
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Abraded and otherwise damaged portions of shop-applied coating shall be
cleaned and recoated as recommended by the manufacturer of the finish coating.
Welded seams and other uncoated surfaces, heads and nuts of field-installed
bolts, and surfaces where coating has been damaged by heat shall be given a
brush coat of the specified primer. Before the specified spot or touchup coating
of metal surfaces, edges, comers, crevices, welds, and bolts in the area of the
spot or touchup coating shall be given a brush coat of primer. This patch, spof,

or touchup coating shall be completed, and the paint film shall be dry and hard,
before additional coating is applied.

3-3.02. Epoxy Enamel. When used, epoxy enamel shall be applied in accor-
dance with the coating manufacturer's recommendations, including temperature
limitations and protection from sunlight until top-coated.

When concrete is to be coated, coatings shall not be applied to concrete surfaces
in direct sunlight or when the temperature of the concrete is rising. Preferably
the coating shall be applied when the temperature of the concrete is dropping.

When applying high build epoxy coatings with a roller or brush and where a dry
film thickness of at least 4-6 mils per coat is required, two or more coats shall be
applied to achieve the recommended dry film thickness equal to a spray applied
coating.

3-3.03. Coal Tar Epoxy. When used, the application of coal tar epoxy, including
time limits for recoating, shall conform to the recommendations of the coating
manufacturer.

When concrete is to be coated, coatings shall not be applied to concrete surfaces
in direct sunlight or when the temperature of the concrete is rising. Preferably
the coating shall be applied when the temperature of the concrete is dropping.

3-3.04. Vinyl Ester. Not used.

3-3.05. Film Thickness. The total coating film thickness including intermediate
coats and finish coat, shall be not less than the following:

{PUEBLO, COLORADO

(DIIORIO WRF

(AMMONIA AND NUTRIENT REMOVAL
(SECTION 4 — LIFT STATION RENOVATIONS
(165157.304

{(12/14/08

08940

e et et St A



Type of Coating Minimum Dry Film Thickness

Coal tar epoxy {two coats) 20 mils

Epoxy enamel
Surfaces with first and second coat 12 mils (10 mils DFT for epoxy
of epoxy enamel and final coat of plus 2 mils DFT for aliphatic
aliphatic polyurethane polyurethane)
Non-immersion surfaces (fwo coats) 10 mils
Immersion service ({three coats) 15 mils

3-3.06. Weather Conditions. Coatings shall not be applied, except under
shelter, during wet, damp, or foggy weather, or when windblown dust, dirt,
debris, or insects will collect on freshly applied coating.

Coatings shall not be applied at temperatures lower than the minimum tempera-
ture recommended by the coating manufacturer, or to metal surfaces such as
tanks or pipe containing cold water, regardless of the air tiemperature, when
metal conditions are likely to cause condensation. When necessary for proper

application, a temporary enclosure shall be erected and kept heated until the
coating has fully cured.

Coatings shall not be applied at temperatures higher than the maximum tempera-
ture recommended by the coating manufacturer. Where coatings are applied
during periods of elevated ambient temperatures, Contractor and the coatings
manufacturer shall be jointly responsible to ensure that proper application is
performed including adherence to all re-coat window requirements. Precautions
shall be taken fo reduce the temperature of the surface application, especially for
metal, at elevated temperatures above 100°F, including shading application area
from direct sunlight, applying coating in the.evening or at night, and ventilating
the area to reduce the humidity and temperature.

Vinyl ester coating materials, when required, shall be maintained during trans-

portation, storage, mixing, and application at the temperature required by the
coating manufacturer, 35°F to 90°F.

3-4. REPAIRING FACTORY FINISHED SURFACES. Factory finished surfaces
damaged prior to acceptance by Owner shall be spot primed and recoated with
materials equivalent to the original coatings. If, in the opinion of Engineer, spot
repair of the damaged area is not satisfactory, the entire surface or item shall be
recoated.

(PUEBLO, COLORADQ

(DIIORIO WRF

(AMMONIA AND NUTRIENT REMOVAL
{SECTION 4 — LIFT STATION RENOVATIONS
(165157.304

(12114109

09940

L Ly



3-5. PROTECTION OF SURFACES. Throughout the work Contractor shall
use drop cloths, masking tape, and other suitable measures to protect adja-
cent surfaces. Contractor shall be responsible for correcting and repairing any
damage resulting from its or its subcontractors' operations. Coatings spilled or
spatiered on adjacent surfaces which are not being coated at the time shall be
immediately removed. Exposed concrete or masonry not specified to be coated
which is damaged by coatings shall be either removed and rebuilt or, where
authorized by Owner, coated with two coats of masonry coating.

3-6. FIELD QUALITY CONTROL. The following inspection and testing shall be
performed: surface profile, visual inspection, spark testing,adhesion testing, and

wet and dry film thickness testing. All inspection and testing shall be witnessed
by Engineer.

3-6.01. Surface Profile Testing. The surface profile for ferrous metal surfaces
shall be measured for compliance with the specified minimum profile. The

surface profile for concrete shall comply with SSPC 13/NACE 6 Table 1 for
severe service.

3-6.02. Visual Inspection. The surface of the protective coatings shall be
visually inspected.

3.6.03. Eilm Thickness. Coating film thickness shall be verified by measuring
the film thickness of each coat as it is applied and the dry film thickness of the
entire system. Wet film thickness shall be measured with a gauge that will
measure the wet film thickness within an accuracy of 20.5 mil. Dry film
thickness shall be measured in accordance with SSPC-PA 2.

3-6.04. Spark Testing. Not required. .

3-6.05. Adhesion Testing. Not required.

3-7. EIELD PRIMING SCHEDULE. In general, steel and cast iron surfaces of
equipment are specified to be shop primed. Any such surfaces which have not
been shop primed shall be field primed. Damaged or failed shop coatings which
have been determined unsuitable by Engineer shall be removed and the surfaces
shall be field coated, including prime coat (if any). Galvanized, aluminum, stain-
less steel, and insulated surfaces shall be field primed. Primers used for field
priming, unless otherwise required for repair of shop primers, shall be:
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Surface To Be Primed Material

Steel and cast iron, surfaces to be

coated with
Epoxy enamel Same as finish coats or inorganic
zinc.
Coal tar coating Same as finish coats.

Unless otherwise recommended by the coating manufacturer or specified herein,
priming will not be required on concrete, or concrete block, nor on metal surfaces
specified to be coated with epoxy enamel, coal tar epoxy, and heat-resistant
coatings. Concrete surfaces to be coated with epoxy enamel shall be filled with
epoxy concrete filler and surfacer so that a continuous film is obtained, except
where concrete is damp-proofed with epoxy enamel.

3-8. FINISH COATING SYSTEMS. The following schedule lists coatings
systems and coating system designations.

No. Finish Coating Systems Coating System Designation

A|C|E|F|G|HI|P

1. | Epoxy enamel — Two coats x| x| x| x| x X
2. | Epoxy enamel — Three coats x| x| x

3. | Epoxy enamel — First coat x| x| x| x| x X

Aliphatic polyursthane — Finish coat
4. | Epoxy enamel - First and second coat
[ Aliphatic polyurethane — Finish coat
5. | Coal tar epoxy — Two coats X | x| x

>
P
=
»

3-8.01. Surfaces Not To Be Coated. Not used.

3-8.02. Shop Finishing. Not used.

3-8.03. Field Coating. Items to be field coated include the following. Field
coating shall be in accordance with the field priming schedule, the coating
schedule, and the manufacturer's recommendations.

a.  All piping and ferrous metal surfaces inside the wetwells.

b.  All piping and ferrous metal surfaces inside the valve vaults.
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c.  All new exposed piping installed above-grade.
d. Al metaliic electrical equipment support framing.

3-9. METAL SURFACES COATING SCHEDULE.

Surface To Be Coated Finish Coating System

All exposed electrical conduits A3
(existing and new) and the
electrical equipment rack.

Ductile iron piping in immersion A2
service including inside the valve
~ vaults, including valves, fittings,
flanges, bolts, supports, and
accessories, and galvanized
surfaces after proper priming.

Ductile iron piping above-grade A3
exposed to the elements and to

view outdoors, including valves,

fittings, flanges, bolts, supports,

and accessories, and galvanized

surfaces after proper priming.

Ductile iron piping and all ferrous AS
metals inside wetwells.

End of Section
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SURFACE DESCRIPTION SYSTEM NO. -

SURFACE PREPARATION DESCRIPTION

= Solvent SSPC-SP1

= Ferrous Metal Nonimmersion SSPC-SP§
& Ferrous Metal immersion

= SSPC-SP10

= SSPC-SP-5

1= Other

DFT

COATING .
mils [m]

MANUFACTURER AND PRODUCT

First Coat
(Primer)

Second
Coat

Third
Coat

Total Not less than minimum thickness specified.

System

Notes: (Attached if needed.)

Project:

Coatings Manufacturer: Initials
Painting Applicator: Initials
BLACK & VEATCH COATING SYSTEM Fig 1-09940

-DATA SHEET







SHOP PRIMED SURFACE DESCRIPTION

SYSTEM NO. - -F
SURFACE PREPARATION DESCRIPTION
F Solvent SSPC-SP1
E Other:
coaring | _DFT | MANUFACTURER AND PRODUCT
mils [pm]
Shop (Identify Product/Type)
(Primer)
Touchup
Intermediate
Coat
Finish
Coat
Total Not less than minimum thickness specified.
System
Notes: (Attached if needed.)
Project:
Coatings Manufacturer: Initials
Painting Applicator: Initials
BLACK & VEATCH COATING SYSTEM

DATA SHEET

Fig 2-09940







