Safety in
Coating Operations

PPE and Hazard Recognition. Read the site, name the categories, match the
PPE.

COATINGS TECHNOLOGY TRACK FOUNDATION TIER FIELD SAFETY FOR COATING INSPECTORS ~30 MINUTES



CT-001 - LEARNING OBJECTIVES

BY THE END OF THIS MODULE

You'll be able to -

Identify physical, chemical, and fire hazards on a coating job site at recognition level.

Explain the LEL / TLV framework for solvent vapors and why worker-protection limits hit before fire-risk limits.

Recognize legacy lead-paint contexts and the verification step that has to happen before any blasting starts.

Apply the hazard-control hierarchy - physical controls first, administrative controls second, PPE third.

Match a PPE family to each hazard category and step up to supplied-air protection when the work demands it.
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CT-001 - THE HOOK

MONDAY MORNING AT THE TANK

Three operations running. New tech pulling up.

Blasting on the south side - dust plume, hose at 110 psi at the nozzle, blast hood on the operator. Twenty
feet from your truck, two crew mixing two-component urethane next to a Shop-Vac and solvent rags. Thirty

feet from there, a welder grinding a bracket onto the scaffolding.

The supervisor walks you through quickly: PPE in the truck, safety meeting was at six, stay clear of that section, we'll get you a

respirator after lunch.
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CT-001 - THE HOOK CONTINUES

THE QUESTIONS A TECH NEEDS TO BE ABLE TO ANSWER

What's actually live on this site right now?

* What hazards are running at this moment - and which ones are regulated?
* What does your truck PPE actually cover - and what doesn't it cover?
* What's the supervisor responsible for, and what's on you?

* If something doesn't look right, what's the right way to raise it?

Coating work pulls together more hazard categories than most construction trades - pressure, flammable solvents,
sensitizing chemistry, abrasive dust, heights, confined spaces. Often on the same site, often within the same hour. The
framework that follows lets a tech read all of it at first pass.
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CT-001 - THE FRAME

THREE HAZARD CATEGORIES

Each one has its own PPE family and its own regulatory

backing.

0l 02

PHYSICAL CHEMICAL
Falls, pressure equipment, ground-level Solvent vapors, cure chemistry, lead,
slips and traffic abrasive dust

Read the categories first, then write the PPE list.
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03

FIRE

Flash points, ignition sources, the
confined-space multiplier
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CT-001 - WHAT WE'LL COVER

ROADMAP

Five sections, in this order

01 02 03 04 05
The framework Physical Chemical Fire PPE matching
Three categories that Falls, pressure equipment, Vapors, cure chemistry, lead, Flash points, ignition sources, The hierarchy + the
organize the rest of this set ground-level abrasive dust the multiplier matching framework
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SECTION 1 - THE FRAMEWORK

Three hazard categories.
The vocabulary that organizes the rest
of this set.



CT-001 - THE THREE CATEGORIES

THE CATEGORY MAP

Each category has its own PPE family

Falls and heights, scaffolding, pressure Solvent vapors, two-component cure Flammable solvents in liquid and vapor

equipment (compressed air, blast hose, chemistry (isocyanates, amines), lead in form, ignition-source control, hot work near

airless spray), ground-level slips, manual legacy coatings, heavy metals, abrasive flammables, the confined-space multiplier

handling, vehicle and lift traffic. dust, paint-pigment toxicity. on vapor accumulation.

Later in this set — Fall Protection Later in this set - chemical-hazard Later in this set - confined-space
depth entry

Most catastrophic coating-related incidents involve more than one category at once. The categories aren't silos - they're a
vocabulary for pulling apart what's actually happening on a job.
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CT-001 - THE MENTAL SHIFT

FROM "WEAR YOUR PPE" TO "READ THE CATEGORIES"

Categorize first. PPE list comes after.

A tech without the framework tends to think of safety as "wear your PPE and don't do anything dumb."
That's not wrong - it's just incomplete.

After this module, the picture is more structured: every hazard on the site fits in one of three boxes, every box has a PPE
family, and every family is backed by a federal rule that doesn't go away when nobody's watching.

Categories first. PPE list second. Same site, sharper read.

CT-001 - Safety in Coating Operations: PPE and Hazard Recognition training.rcswv.com



SECTION 2 - PHYSICAL HAZARDS

Physical hazards.

The most visible category - and the
most-cited single category in
construction-fatality data.



CT-001 - FALLS AND HEIGHTS

THE SIX-FOOT RULE

Anything elevated above the working surface

Federal construction-safety rules treat any walking-working surface six feet or more above a lower level as a fall-protection area.
That triggers a specific set of requirements: guardrails, fall-arrest systems, or restraint systems, depending on the geometry.

Where it shows up on coating jobs

* Tank exteriors (almost always elevated work)
* Bridge coating (entirely elevated)

* Swing stages, rolling scaffolds, ladders

* Walkways on tank tops, lifts, mast climbers
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The recognition cue

If a worker can fall more than six feet, fall-protection rules apply. Full
stop. The depth on systems, anchor points, and scaffolding inspection
lives later in this set, in the closer.
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CT-001 - PRESSURE EQUIPMENT

COATING WORK RUNS ON PRESSURE

Useful when controlled. Dangerous when not.

» Hose whip. A pressurized hose that breaks loose at a coupling becomes a snake under power. Whip checks at every coupling are
the standard control.

 Deadman switch failure on blasting. A blast nozzle that doesn't depressurize on release is a runaway. Inspect the deadman
every shift.

 Airless-spray fluid injection injury. A 3,000+ psi spray stream can inject coating through skin into deep tissue. The wound
looks small at the surface; the damage isn't. Treat any airless-spray skin contact as an emergency, surgical referral, no matter
how minor it looks.

* Blast-nozzle injury. A nozzle pointed even briefly at a body part removes skin. Discipline on nozzle direction and bystander
positioning is non-negotiable.
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CT-001 - GROUND-LEVEL PHYSICAL

LESS DRAMATIC. MORE FREQUENT.

The category that accumulates quietly

What shows up
* Slips and trips from coating overspray, blast media, hose paths, tools
left in walkways
* Manual handling of 5-gallon coating pails - roughly 40 pounds each
* Vehicle and lift traffic on a working site
* Struck-by hazards from materials lifts, rigging, overhead work
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PPE family for physical

The basic site set: hard hat, safety glasses, steel-toed boots, hi-viz
vest, hand protection, hearing protection where blasting or grinding
is active.

Recognizing the hazards is the move that turns the PPE list from a
checkbox into a reasoned set.
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SECTION 3 - CHEMICAL HAZARDS

Chemical hazards.

The category that separates coating
work from most other construction
trades.



CT-001 - SOLVENT VAPORS - LEL + TLV

TWO DEFINITIONS, ONE RELATIONSHIP

Worker-protection limits hit before fire-risk limits

Lower Explosive Limit (LEL) Threshold Limit Value (TLV)

The vapor concentration in air below which an explosion will not The exposure limit for healthy workers over a normal workday. Set
occur. Below the LEL, the air-vapor mix is too lean to ignite. well below the LEL - on the order of one-tenth or less for many
Atmospheric monitors typically alarm well below the LEL, not at it. solvents.

If you're managing exposure to the TLV, you're well below the LEL by design. The reverse is not true.

The SDS for the specific coating product carries the numbers for that product's solvents. Recognition is what matters - solvent vapor is a measurable
hazard governed by published numbers, ventilation matters, the SDS is where the answers live.
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CT-001 - TWO-COMPONENT CURE CHEMISTRY

BEYOND THE SOLVENT

Mix Part A and Part B - cure chemistry has its own
hazards

Isocyanates in 2K urethanes Amines in 2K epoxies

Sensitizers. Repeated exposure, even at very low concentrations, can Skin sensitizers. Repeated contact with the cure agent produces
trigger occupational asthma. Once a worker is sensitized, very low contact dermatitis that, like isocyanate sensitization, gets worse with
future exposures provoke severe reactions. The condition can end a each exposure.

career.

Glove discipline, face shielding during mixing, and clean-up
Recognition: any 2K urethane involves isocyanate exposure during procedures around skin contact are the controls.
mix and spray. Skin and respiratory PPE step up accordingly.
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CT-001 - LEAD IN LEGACY COATINGS

A REGULATED ACTIVITY FROM THE MOMENT OF PRESUMPTION

Pre-1978 metal structure, presumed lead-containing
until tested

Lead-based paint is still common on bridges, water towers, ships, older industrial structures. Federal rules treat any pre-1978
coating on a metal structure as presumed lead-containing until laboratory testing says otherwise.

The recognition cue is the age of the structure plus the visible coating layers. A recoat on a 1950s-era water tank

without a lead test is a regulatory exposure even before it's a worker-health exposure. Depth on SDS reading and lead-
removal procedures lives later in this set.
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CT-001 - ABRASIVE DUST

BOTH SIDES OF THE EQUATION MATTER

The abrasive AND the substrate

The abrasive side The substrate side
Crystalline silica is the legacy hazard. Silica sand was historical, Dust carries whatever was on the metal: lead, chromates, zinc, paint
respirable crystalline silica causes silicosis - permanent and pigments, mill-scale residue.

progressive lung condition. The substrate-dust hazard is one reason lead testing happens before

Most professional jobs today use non-silica: steel grit, copper slag, blasting starts, not after.
garnet, glass bead, recycled mineral.

Confirm what's actually being used. The bag tells you. The SDS for
the abrasive tells you.
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CT-001 - THE MATCHING PPE FAMILY - CHEMICAL

PPE FOR CHEMICAL EXPOSURE

Three layers, sized to the exposure

RESPIRATORY SKIN

Half-face to full-face to Gloves rated for the chemical
supplied-air class

Selection depends on the product, the Plus coveralls when warranted - especially
concentration, and whether the work is for two-component cure chemistry, lead-
open-air or enclosed. SDS names the removal, or splash-prone tasks.

minimum.

EYE

Chemical-splash goggles

Where splash is a risk. Full-face respirators
integrate eye protection and are the
standard for higher-exposure tasks.

The SDS is the product-specific source-of-truth. The site safety plan adds work-zone PPE on top of that.
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SECTION 4 - FIRE HAZARDS

Fire hazards.

The category most catastrophic
coating-related incidents trace back to.



CT-001 - FLASH POINT

LOWEST TEMPERATURE AT WHICH THE VAPOR WILL IGNITE

Most coating solvents ignite at job-site temperatures

Acetone ~0 °F
MEK ~16 °F
Toluene ~40 °F

Xylene ~80 °F

Mineral spirits ~100 °F

Closed-cup approximations - Texas summer ambient at or above 95 °F sits above acetone, MEK, toluene, xylene flash points

Vapor over the open container, the wet film on the steel, and the inside of a spray booth are continuously above the flash point.
Flame near any of those produces ignition. Eliminate ignition sources, ventilate aggressively, follow the SDS.
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CT-001 - IGNITION SOURCES TO CONTROL

FIVE COMMON CATEGORIES ON A COATING SITE

Tractable list. Each has a standard control.

* Hot work nearby (welding, cutting, grinding, soldering) - sparks travel further than people credit. Hot-work permit + fire watch
+ exclusion zone are the standard.

* Smoking - explicit no-smoking signage and discipline at any solvent-active area.

» Static discharge - synthetic clothing, ungrounded airless-spray equipment, plastic transfer containers. Bonding and grounding
on transfer points are standard.

* Electrical equipment not rated for the area - ordinary fixtures and switches in a flammable atmosphere are ignition sources
by definition.

* Friction sparks - steel tools dropped on concrete, steel-on-steel impacts in the work zone. Brass or beryllium-copper tools are
the substitute for the highest-risk tasks.
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CT-001 - THE CONFINED-SPACE MULTIPLIER

VAPOR ACCUMULATES FAST. VENTILATION IS HARDER.

Most catastrophic coating-related fires happened inside
enclosed spaces

Inside a tank, vessel, or other enclosed area, vapor builds fast and ventilation is harder to make work.

The Munger record. A refined-oil tank where the crew shut off ventilation over lunch to save power. When they came
back and reopened the tank, an ignition source set off the vapor that had accumulated, and the tank exploded - killing

every worker in it. The lesson is in the mechanism: enclosed space + solvent + removed ventilation + ignition source is a
known catastrophic combination.

The depth on confined-space entry - atmospheric testing, attendant rules, permit-required confined spaces - lives later in this
set.
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CT-001 - THE MATCHING FAMILY - FIRE

MOSTLY PHYSICAL AND ADMINISTRATIVE CONTROLS

Fire control sits above PPE in the hierarchy

Physical + administrative The wearable layer
* Aggressive ventilation * Flame-resistant (FR) clothing where the work spec calls for it
* Atmospheric monitoring with LEL meters * Eye protection
* Hot-work permits with fire watches * Respiratory protection rated for the atmosphere
* Ignition-source elimination PPE is the last line, not the first.

* Atmospheric classification of the work area
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SECTION 5 - PPE SELECTION LOGIC

Hazard category to PPE family to
specific PPE.
The matching move.



CT-001 - THE PPE MATCHING TABLE (1 OF 2)

PHYSICAL AND CHEMICAL SCENARIOS

Hazard to standard PPE family to more-rigorous version

Scenario Standard PPE More rigorous when warranted

Falls / heights at or above 6 ft Hard hat, full-body harness with lanyard, anchor point Purpose-built fall-arrest system; horizontal lifeline;
rescue plan in place

Compressed-air / pressure Hearing, eye, hand protection; blast hood for blasting Full encapsulation suit for confined-space blasting
Open-air solvent vapor Half-face respirator (organic-vapor cartridges), Full-face respirator; supplied-air for confined-space
chemical-rated gloves, splash goggles spray
2K urethane spray Open-air respirator with OV + particulate, full skin Supplied-air for spray application of isocyanates,

coverage, gloves especially indoor or confined

Continued — lead, abrasive blasting, and fire scenarios on the next slide.
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CT-001 - THE PPE MATCHING TABLE (2 OF 2)

CHEMICAL-DUST AND FIRE SCENARIOS

Hazard to standard PPE family to more-rigorous version

Scenario Standard PPE More rigorous when warranted

Lead-paint removal Disposable Tyvek-class coverall, full-face respirator with Negative-pressure containment + decontamination
HEPA, chemical-rated gloves, dedicated boots shower at exit

Abrasive blasting (open-air) Blast hood with supplied air, leather chaps + jacket, Full encapsulation for confined-space blasting

hearing, steel-toed boots
Fire / hot-work-adjacent FR clothing per spec, fire watch, atmospheric monitor Physical controls dominate: ventilate, eliminate ignition

for LEL, eye protection sources, distance enforcement

No brand names, no model numbers, no approval numbers — the table is the principle, the SDS and site plan name the specifics.
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CT-001 - THE HAZARD-CONTROL HIERARCHY

PPE IS THE LAST LINE. NOT THE FIRST.

Three layers, in this order

1. Physical controls

Ventilation, enclosure, substituting a less-hazardous material, redesigning the task. Eliminate or reduce the hazard
at the source.

2. Administrative controls
Procedures, training, work scheduling, signage, permits. Reduce exposure through how the work is organized.

3. PPE

Catches what the first two layers don't fully eliminate. A culture that leans on PPE alone is one physical or
administrative-control failure away from injury.

PPE selection lives in the SDS plus the site safety plan. The product tells you the minimum; the work plan pins it down.
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CT-001 - WHY IT MATTERS - WORKER + OPERATOR

PRACTICAL CONSEQUENCES, NOT FATALITY STATS

Two angles a tech feels directly

For the worker For the operator
Walk onto a new site, read it correctly inside thirty seconds, start Federal enforcement carries fines that stack quickly. The bigger
work confidently or stop work credibly. consequence is contract eligibility - operators with mature safety

programs don't bid out work to contractors whose insurance carriers
won't underwrite at standard rates.

That confidence is part of how a tech becomes a senior tech -

recognized partly by output, partly by how cleanly they read a job.
Safety record opens or closes the door before anything else gets
evaluated.
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CT-001 - WHY IT MATTERS - CREDENTIALING + RCS

THE BIGGER PICTURE

Credentialing path. Company culture.

For the credentialing path For RCS

Industry coating-inspector credentials require demonstrable safety Safety culture is what RCS owes its workforce. There's no version of
competence. The credential isn't issued without it. PDH/CEC eligibility the work where shortcuts on safety are acceptable. The framework
for this set of modules supports continuing-education for credentialed here is what we use on jobs - same vocabulary, not a sanitized
inspectors and coating professionals. version for the website.
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CT-001 - BACK TO THE TANK

BOOKEND

Same site. Framework activated.

Walk back to Monday morning at the tank. Blasting plume, urethane mix, welder grinding the bracket. With the framework in
hand, the picture reads differently.
* Truck PPE covers the basic physical layer for being on the site - not enough for any of the three active work zones.

* Urethane mix is a chemical zone - respirator with OV cartridges, chemical-rated gloves, splash goggles. Step up to supplied-air
for the spray work.

* Blasting plume is chemical + physical - supplied-air with blast hood, leather, hearing protection. No approach without that PPE;
no standing downwind of the plume.

 Welder grinding creates a fire zone. Hot-work permit, fire watch, separation from open solvents - that's the call to raise first.
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CT-001 - KEY TAKEAWAYS 32 / 33

Recognition first. Depth comes next.

* Three hazard categories - physical, chemical, fire. Each has its own PPE family and regulatory backing.

Physical: falls (six-foot rule), pressure equipment (hose whip, fluid injection, blast nozzle), ground-level (slips, manual handling,
vehicle traffic).

Chemical: solvent vapors (LEL/TLV framework), 2K cure chemistry (isocyanates, amines), lead in legacy coatings, abrasive dust (silica
Vs non-silica).

Fire: flash points often below ambient, ignition-source control, the confined-space multiplier on vapor accumulation.

PPE is the last line of defense - physical controls first, administrative second, PPE third. SDS + site plan name the specific PPE.

« Why it matters: worker capability, regulatory consequence, contract eligibility, credentialing, the safety culture an operation owes its
workforce.
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CT-001 - REFERENCES + UP NEXT 33 / 33

Sources used + where this set goes

* Munger, Corrosion Prevention by Protective Coatings * 29 CFR 1910.1200 - Hazard Communication / SDS
« AMPP / NACE Coating Inspector Program * 29 CFR 1910.1025, 29 CFR 1926.62 - Lead

* 29 CFR 1910 Subpart | - Personal Protective Equipment * 29 CFR 1926 Subpart M - Fall Protection

* 29 CFR 1910.132 - General PPE requirements * 29 CFR 1926.1153 - Respirable Crystalline Silica

* 29 CFR 1910.134 - Respiratory Protection * ANSI Z117.1 - NFPA 33 - ACGIH TLVs - API RP 1169

* 29 CFR 1910.146 - Permit-Required Confined Spaces

Confined Space Entry for Coating Work

The procedural depth behind the recognition you just locked in. Atmospheric testing, the permit-required-confined-space framework,
attendant duties, rescue planning, and the work-stop authorities that govern in-tank coating. Then the remaining modules close this set.
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