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Introduction to Protective Coatings

Thermoplastic Thermoset

One container Two or more containers; except moisture-
cured urethanes & siloxanes and alkyds

“Dries” as solvents evaporate “Cures” by chemical reaction
Vinyl, coal tar enamel, latex Epoxy, polyurethane, coal tar epoxy, alkyd

e Paint (coating) = binder (polymer) +
pigment & filler + solvent or diluent

« Barrier coatings are most common

— High film build (coal tar enamel,
polyurethane, epoxy)

— Flake pigments to make tortuous
path for water (aluminum, glass, etc.)

e Sacrificial (zinc-rich, metallizing)
e Inhibitive (lead, chromate)







Planning for a Safe Inspection



Planning a Safe Inspection

Certifications
— Fall protection (possibly rope access) !
— Confined space, permit required

b
s
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— Lock out tag out (LOTO) (now hazardous energy control

program (HECP))

Job hazard analysis (JHA) other considerations

Weather
Wildlife

Safety shoes, hard hats, hearing protection, other personal
protective equipment (PPE)

Loose clothing
Coating sampling for hazardous materials
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Field Inspection Equipment &
Techniques



Inspection Survey Types

« General visual: non-quantitative

— Determine one of two parameters:
« Condition (good, fair, or poor)
e Rust rating (ASTM D 610)

— Normally completed in a few hours

— Suitable to distinguish severe conditions

 Detailed visual: semi-quantitative

— Systematic survey of structural elements —
support beams, connections, edges, etc.

— Document reduced film thickness, coating
deterioration, rust on edges or flat surface,
and severe corrosion or metal loss




Inspection Survey Types — cont.

 Physical inspection survey: physical properties / destructive
— Adhesion (ASTM D 3359, D 4541, or knife)
— Film thickness (Tooke gauge) & number of coats
— Sample paint chip (more on this later...)

e Helpful hints
— Hold light source close to pipe wall to scan for raised blisters
— Use mirrors to see around corners or hard to reach areas
— Use binoculars or a good camera to see distances close-up



References — Inspection Standards

e SSPC-Vis?2

« ASTM D 610 - Standard Practice for Evaluating Degree of
Rusting on Painted Steel Surfaces

« ASTM D3359 - Standard Test Methods for Measuring Adhesion
by Tape Test

e ASTM D4541 - Standard Test Method for Pull-Off Strength of
Coatings Using Portable Adhesion Testers

« SSPC - PA 2 how to measure the dry film thickness (DFT) of
coatings

e ASTM D1005 - Standard Test Method for Measurement of Dry-
Film Thickness of Organic Coatings Using Micrometers

« ASTM E213 - Standard Practice for Ultrasonic Testing of Metal
Pipe and Tubing

e ASTM E1444/E1444M - Standard Practice for Magnetic Particle
Testing

« ASTM E709 - Guide for Magnetic Particle Testing Examination



Assessing Coating Condition &
Examples
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Hazardous Materials Sampling



RECLAMATION



Sampling Plan

Sample several areas for each
coating and create a composite

Indicate exact sample locations — = —
(diagram, pictures, etc.) -- |

(I

Use chain of custody procedure

Methods (EPA, ASTM, NIOSH)

Hazards to test for

— Metals—lead, chromate,
cadmium, arsenic, mercury,
barium, selenium, silver

— Non-metals—coal tar pitch,
asbestos, polychlorinated
biphenyls (PCBs), silicates




Sample Size & Approximate Cost

« RCRA 8 Metals, EPA SW846 6010/6020
— Size: 5 grams
— Cost: $150/sample; $15/metal if over

ten metals
 Asbestos, EPA 600/R-93/116 - )
— Used in coatings, plasters, putty, Asbestos-like fiber
and caulks
— Size: — 2 square inches (all layers & types of surface
represented)

— Cost: $25/sample PLM bulk; $200/sample TEM

« PCB, EPA SW846 8082

— Used in hundreds of industrial and commercial applications
Including as plasticizers and pigments in paints (vinyl, lead
primers, aluminum topcoats, coal tar enamel)

— Size: 30 grams

— Cost: $80 to $140



References — Hazardous Materials Sampling

Regulations

Clean Water Act — www.epa.gov/rSwater/cwa.htm

Clean Air Act — www.epa.gov/oar/caa/

CERCLA —www.epa.gov/superfund/action/law/cercla.htm
TSCA —www.epa.gov/Region5/defs/html/tsca

RCRA — www.epa.gov/region5/defs/html/rcra.htm

OSHA — www.osha.gov/

Training (all SSPC)

C3 — Supervisor / competent person training for deleading of industrial
structures

QP2 — Certification program (field removal of hazardous coatings)

Guide 6 — Containing surface preparation debris generated during paint
removal operations

QP4 — Evaluating the qualifications of contractors disturbing hazardous
coatings during demolition and repair work

TU 7 — Conducting ambient air, soil, and water sampling during surface
preparation and paint disturbance activities

Bureau of Reclamation contacts

Kevin L. Kelly, 720-663-7944, kkelly@usbr.gov
Allen Skaja, 303-445-2396, askaja@usbr.gov



Coating Maintenance Options
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Spot Repair with Full Overcoat(s)

« Not recommended if existing coating
IS embrittled, flaking, cracking or
loose (minimal adhesion)

e Assess existing coating

— Thickness, age, type of coating,
number of coats, chalking, adhesion,
cohesion, surface contaminants,
amount of rust

— Test coating compatibility via test
patches (ASTM D 5064)

— For atmospheric exposure only!

e Drawbacks
— Coating failure is possible
— Lead remains on structure

See SSPC TU 3 — Overcoating






ldeal Maintenance Cycle

Total removal and replacement starts the new cycle

Coating adhesion degrades to the point where addition

Cathodic protection can extend

1.
2. Several rounds of spot repairs
3. Spot repair with full overcoat (except immersion)
4.
repairs are no longer practical
Example:

Action
Initial painting
Spot repair

Spot repair

Spot repair + overcoat
Full recoat

See NACE 2008, Paper 08279

service life in some circumstances

e
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Developing Maintenance Plan &
Strategies
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