Confined Space Entry
for Coating Work

Read the permit, walk the procedure, hold the line.

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



CT-002 - LEARNING OBJECTIVES

BY THE END OF THIS MODULE

You'll be able to -

Define a permit-required confined space and explain why coating in a tank is permit-required by definition.

Walk the atmospheric testing sequence (oxygen, flammables, toxics) and explain why the order matters.

Describe the ventilation principle that controls the atmosphere in a tank interior.

Name the three entry roles (entry supervisor, authorized entrant, attendant) and what each one owns.

Recognize coating-specific confined-space patterns and know when "call 911" is not a rescue plan.
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CT-002 - THE HOOK

INSIDE THE TANK

The most procedurally-controlled scenario coating
crews enter

You step through the manway. A paper permit is on the side. An attendant stands outside it. The supervisor
watches the atmospheric monitor. Supplied-air hose pulls clean air past you. Exhaust trunk runs from the
bottom of the tank to a blower outside.

Every one of those elements is part of a procedure that exists for a reason. The reason is that doing this work without the
procedure has a documented record of producing the worst incident outcomes in the trade.
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CT-002 - THE HOOK CONTINUES

WHAT'S HOLDING IT TOGETHER

Procedural elements visible from inside the tank

* The permit — audit-defensible record of the conditions that authorized the entry

* The attendant — outside the manway, work-stop authority, comm responsibility, does NOT enter to attempt rescue
* The supervisor — accountable party who signed the entry in

* The supplied-air hose — respiratory step-up that the in-tank concentration warrants

* The exhaust trunk — the lowest-point-extraction principle in action

* The atmospheric monitor — the data that everything else rides on
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CT-002 - THE FRAME

The procedure isn't optional.

The procedure is what keeps the work survivable.

01 / THE ATMOSPHERE

Read it, then keep reading it.

Tested in sequence — oxygen first,
flammables second, toxics third. Calibrated
instrument, bump-tested before entry,
monitored continuously while the work is

going.
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02 / THE VENTILATION

Pull the bad air out.

Exhaust from the lowest point. Heavier-
than-air solvent vapor gets pulled out at the
bottom; clean air washes down from the top
to replace it. Runs past the last coat.

03 / THE TEAM

Permit, plus three named
roles.

Entry supervisor signs and verifies.
Authorized entrant works inside and exits

on indicators. Attendant stays out,
monitors, calls rescue — does not enter.
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CT-002 - WHAT WE'LL COVER

ROADMAP

Five sections, in this order

01 02 03
Definition Atmospheric testing Ventilation
What "permit-required" The sequence, the why, the Exhaust from the lowest

actually means calibration check point
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04 05
Roles + permit Rescue + applications
The three roles. Documented Why "call 911" is not a
duties rescue plan
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SECTION 1 - DEFINITION

What a permit-required confined space
actually is.



CT-002 - THE THREE CONFINED-SPACE CRITERIA

ALL THREE REQUIRED, TAKEN TOGETHER

If a space ticks all three, it's a confined space

CRITERION 1
Large enough to enter

A worker can bodily enter and perform
work. A small access port doesn't qualify; a
tank, vessel, or large-diameter pipe does.
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CRITERION 2

Restricted egress

Limited entry / exit. A single manway, a top-
only opening, a long horizontal access
tunnel. Getting out isn't quick.

CRITERION 3
Not designed for continuous
occupancy

A tank interior or vessel — designed to hold
product, not people. No permanent lighting,
ventilation, or comfort systems.
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CT-002 - THE PERMIT-REQUIRED OVERLAY

WHEN A CONFINED SPACE BECOMES PERMIT-REQUIRED

Any one of these elevates it

Hazardous atmosphere — flammable, toxic, oxygen-deficient or oxygen-enriched

Engulfment risk — material that could engulf a worker (granular solids, free-flowing liquids)

Internal-configuration entrapment — sloped walls converging to a smaller cross-section

Other recognized serious safety or health hazard

Coating in a tank or vessel ticks every box the moment the first solvent vapor is generated.
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SECTION 2 - ATMOSPHERIC TESTING

The sequence and the
why.



CT-002 - THE TESTING SEQUENCE

TEST IN THIS ORDER, EVERY TIME

Oxygen first. Flammables second. Toxics third.

STEP 01 STEP 02 STEP 03

Oxygen Flammables (LEL) Toxics

Acceptable range. Below: tissue-level danger. Combustible-gas indicator reading. Standard CO, H2S, organic solvents per the SDS. The
Above: fire-risk multiplier. alarm threshold with margin built in. work and the product determine which.
19.5 to 23.5% Alarm at 10% LEL Per the SDS + work

Why oxygen first: combustible-gas indicators depend on a normal oxygen level to read accurately. Test the foundation before testing what sits on top
of it.
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CT-002 - CALIBRATION VS BUMP TESTING

BOTH ARE REQUIRED. THEY DO DIFFERENT JOBS.

The verification that the meter is reading reality

Calibration Bump test

Sets the meter's reference points. Per the manufacturer's interval Daily exposure to a known test gas. Confirms the alarms still trip.
(typically 30 days). Documented record. Logged before first use of the shift.

Calibration tells you the meter was correct on the day it was Bump testing tells you the meter is responding correctly today.
calibrated.

The "all zeros" reading on the bench is exactly what a failed sensor looks like. It's also exactly what clean air looks like.
The bump test distinguishes the two.
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CT-002 - CONTINUOUS MONITORING

PRE-ENTRY TEST GETS YOU IN. CONTINUOUS MONITORING KEEPS YOU IN.

The personal four-gas monitor on the entrant

Standard four-gas set: oxygen, LEL, carbon monoxide, hydrogen sulfide. The monitor alarms when any reading drifts. The
attendant outside the manway tracks the readout. If anything goes out of range, the entrant exits.

Acceptable entry conditions on the permit are valid only as long as the readings hold.

They are not a one-time safe-to-enter declaration good for the whole shift. Conditions change — ventilation drops, sediment
gets disturbed, a nearby operation vents into the space, the work itself generates new vapor.
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CT-002 - WHAT CHANGES THE ATMOSPHERE

RECOGNITION CUES

When to retest, when to exit

* Ventilation drops — blower fails, duct gets disconnected, exhaust path gets blocked

* Sediment disturbed — work disturbs material at the bottom, releasing trapped gas

* Nearby operation vents in — adjacent line opened, hot work upstream produces fumes that drift

» Coating work itself — application generates new solvent vapor; concentration climbs as more film accumulates

* Time — atmospheric stability is not a permanent condition; periodic retest is part of the procedure

The monitor catches what people don't. It's the most-effective single procedural element in the framework.

CT-002 - Confined Space Entry for Coating Work training.rcswv.com



SECTION 3 - VENTILATION

The dominant control. Exhaust from
the lowest point.



CT-002 - THE MUNGER PRINCIPLE

MOST UNTRAINED SETUPS FAIL THE SAME WAY

Pull the bad air out. Clean air follows.

Untrained setup (does not work) Correct setup

Blower at the manway pushes air in. Air goes in and runs out the same Exhaust trunk runs to the lowest point of the tank. Heavy solvent vapor
opening. The deep volume of the tank stays static. Solvent vapor at the gets pulled out. Clean air washes down from the top to replace it. The
bottom stays at the bottom. static volume becomes a moving column of fresh air.

Most coating solvents are heavier than air and accumulate at the bottom. Exhaust geometry has to match.
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CT-002 - LONG HORIZONTAL GEOMETRIES

PIPES, TUNNELS, DUCTS

Two-opening pattern

Pressure blower at one end pushing fresh air in. Exhaust at the other end pulling contaminated air out.

Coating work starts adjacent to the exhaust outlet. Worker progresses toward the inlet, with their back to the air flow. Solvent
vapor from each application sweeps away from the worker, into the exhaust path. The worker is always in fresh air.

The challenge in long-horizontal work is not the airflow — it's the entrant's exit path. Distance from the manway means a
longer rescue retrieval and a longer time before a problem reaches the surface.
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CT-002 - SOLVENT RETENTION

THE FILM KEEPS RELEASING FOR HOURS

Ventilation continues past the last coat

Coating film continues to release solvent for hours after application. The first few minutes are the bulk of the solvent; the

residual fraction stays in the film and migrates out slowly. Higher-boiling solvents linger longer. Multi-coat systems compound
the effect.

The documented record. A crew finished coating a tank, removed the ventilation fans, and an hour later a welder
cutting steel above the manway ignited the solvent vapor that had built up. The tank exploded. The lesson is in the
mechanism: solvent in the film, ventilation off, ignition source in the area — the combination is a known catastrophic
pattern.

Control: keep ventilation running until the film is fully cured. Keep ignition sources controlled in the surrounding area for at least
that long.
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SECTION 4 - PERMIT AND THE THREE ROLES

One written permit. Three named roles.
Documented duties.



CT-002 - WHAT'S ON THE PERMIT

THE AUDIT-DEFENSIBLE RECORD

The document that authorizes the entry

* The specific space + the purpose of the entry + the date and authorized duration

* Names of the entry supervisor, authorized entrants, and attendants

Hazards identified for the space + acceptable entry conditions (atmospheric ranges)

Test results from the pre-entry monitoring

Rescue and emergency services available + communication procedures
* Any special equipment required

* Signatures — entry supervisor signs the permit. It's posted at or near the entry point.
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CT-002 - THE THREE ROLES

EACH ROLE OWNS SPECIFIC DUTIES

Splitting duties is what catches what one person would
miss

Entry Supervisor Authorizes the entry, signs the permit, verifies tests are in range, ensures rescue services are available,
terminates the entry when done. The accountable party.

Authorized Entrant The worker entering the space. Knows the hazards, uses PPE correctly, communicates with the attendant
continuously, alerts on any indicator, exits when ordered or when conditions change.

Attendant Stays outside the space. Monitors atmospheric readings, maintains continuous communication, knows the
rescue procedure, summons rescue when needed. Does NOT enter.

CT-002 - Confined Space Entry for Coating Work training.rcswv.com



CT-002 - THE DO-NOT-ENTER RULE FOR ATTENDANTS

THE HARDEST PART OF THE ROLE

The attendant does not enter to attempt rescue

The pattern. A substantial fraction of confined-space deaths are would-be rescuers. Sometimes the third body found is
the third would-be rescuer. Whatever incapacitated the entrant — atmospheric, mechanical, or otherwise — incapacitates
anyone who follows them in without protection specifically equal to the hazard.

The attendant's lever is non-entry rescue: retrieval line attached to the entrant's full-body harness. Pulling the entrant out from

outside the space is what the retrieval system was set up to do. Where non-entry rescue isn't viable, the rescue team's arrival
becomes the controlling timeline.

The instinct to climb in is overwhelming. The discipline is absolute.
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CT-002 - CONTINUOUS COMMUNICATION

WHAT MAKES THE ATTENDANT ROLE FUNCTIONAL

Voice plus visual plus scheduled check-ins

VOICE VISUAL SCHEDULED CHECK-INS

Direct verbal contact Line of sight where possible Periodic prompts at fixed
The entrant calls out and the attendant If the geometry allows, the attendant intervals

responds. Trail-off in the entrant's voice is watches the entrant directly. Body

Even if everything looks normal, the entrant
confirms status on a schedule. Silence in
the absence of a check-in is itself a signal.

one of the earliest indicators of atmospheric movement, posture, tool use — all data.
trouble.
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SECTION 5 - RESCUE PLANNING

"Call 911" is not a rescue
plan.



CT-002 - THE RESCUE HIERARCHY

IN ORDER OF PREFERENCE

The rescue answer has to be specific, in writing, verified
before the entry

1. Non-entry rescue

Retrieval line attached to a full-body harness. The attendant or rescue team pulls the entrant out from outside.
Preferred when geometry allows it.

2. On-site trained entry rescue

A team of trained rescue personnel — equipped, drilled, on standby during the entry. Common on larger industrial
coating jobs and contractor-staffed maintenance shutdowns.

3. Off-site rescue services

Specialized confined-space rescue team contracted for the entry, with documented response-time commitments.
The working answer for many one-off contractor jobs.

Rescue plans that haven't been drilled don't work. The first time a rescue team uses a procedure shouldn't be during the rescue.
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SECTION 6 - APPLICATION PATTERNS

Where confined-space coating shows
up. How the controls flex.




CT-002 - TANK INTERIORS + COMPLEX VESSELS

THE TWO MOST COMMON PATTERNS

Single-volume vs. multi-sub-volume geometry

Tank interiors

Storage tanks, water tanks, oil tanks, ship cargo tanks. Single
manway, single volume, heavier-than-air vapors run downhill.

Standard control: exhaust ventilation pulling from the lowest point,
supplied-air on the entrant, continuous monitoring, attendant at the
manway, retrieval line on the entrant.
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Vessels with internal complexity

Process vessels with baffles, demister pads, tray decks, agitators.

Internal structures divide the interior into sub-volumes that ventilate
unevenly.

Multi-point atmospheric sampling. Ventilation may need extra
penetrations. Attendant may need to relocate as work moves.
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CT-002 - PIPES + TUNNELS + BELOW-GRADE

OTHER COATING-WORK GEOMETRIES

Long horizontal + below-grade patterns

Pipes + tunnels Vaults, pits, below-grade

Two-opening pattern (pressure blower in, exhaust out). Work Air doesn't naturally circulate into below-grade spaces. Heavier-than-
progresses into clean air. Distance from manway means longer air vapors that would dissipate at grade simply collect. Wastewater
rescue retrieval and longer time before a problem reaches the vaults, secondary containment, sump-and-pit work.

surface.

Ventilation often has to fight gravity and confined geometry
simultaneously.
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CT-002 - WHY IT MATTERS

PRACTICAL CONSEQUENCES

Three angles that hold

WORKER

Survivable in the long term

Crews that take the procedure seriously are
the crews that finish careers. Reading a
permit and a monitor is part of senior-tech
recognition.
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OPERATOR

The heaviest regulatory weight

Federal enforcement of permit-required
confined-space rules is among the most-
active OSHA areas. A single incident can
end a contractor's industrial-coating book of
business.

RCS

No version where it gets
shortcut

The permit gets written. The monitor gets
calibrated. The roles get filled. The rescue
plan is real. Every time.
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CT-002 - BACK INSIDE THE TANK

BOOKEND

Same scene. Framework activated.

Walk back to the manway. The permit on the side, the attendant outside, the supervisor on the monitor, the supplied-air hose,
the exhaust trunk to the lowest point.

* Permit — audit-defensible record of conditions that authorized this entry

* Attendant — work-stop authority and comm responsibility, will not enter to attempt rescue
* Supervisor — accountable party who signed the entry in and verifies test results

» Supplied-air hose — respiratory step-up for the in-tank concentration

 Exhaust trunk — the lowest-point-extraction principle in action; clean air washes down

 Atmospheric monitor — the data that everything else rides on
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CT-002 - KEY TAKEAWAYS 31 / 32

The procedure is what holds when judgment alone
wouldn't.

* Three confined-space criteria + permit-required overlay — coating in a tank ticks every box once solvent vapor is in the picture

 Atmospheric testing sequence — oxygen first, flammables second, toxics third. Calibrated + bump-tested instrument. Continuous
monitoring

* Ventilation principle — exhaust from the lowest point. Long horizontal: two-opening pattern. Solvent retention extends ventilation
past the last coat

» Three roles — entry supervisor (signs / verifies), authorized entrant (works / communicates / exits on indicators), attendant (stays
out / monitors / calls rescue / does NOT enter)

* Rescue hierarchy — non-entry first, on-site trained team second, contracted off-site service third. "Call 911" is not a rescue plan

» Coating-specific patterns — tank interiors, complex vessels, pipe and tunnel geometries, below-grade spaces. Each flexes the
controls
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CT-002 - REFERENCES + UP NEXT 32 / 32

Sources used + what comes next

» Corrosion Prevention by Protective Coatings - Munger / Vincent - * 29 CFR 1910.1200 - Hazard Communication / SDS
confined-space coating safety « ANSI / ASSE 7117.1 - Safety Requirements for Entering Confined

 AMPP / NACE Coating Inspector Training Materials Spaces

* 29 CFR 1910.146 - Permit-Required Confined Spaces (general * NFPA 350 - Guide for Safe Confined Space Entry and Work
industry) « NFPA 33 - Spray Application of Flammable Materials

* 29 CFR 1926 Subpart AA - Confined Spaces in Construction « ACGIH Industrial Ventilation: A Manual of Recommended

* 29 CFR 1910.134 - Respiratory Protection Practice

* 29 CFR 1910.147 - The Control of Hazardous Energy

Hazardous Materials in Coatings - SDS Sheets and Chemical Safety

How to locate and interpret Safety Data Sheets for coating products, identify hazardous ingredients, and apply emergency procedures.
The HazCom side of the chemical-hazard category named in the prior module.
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