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TOPIC NO. DURATION AUDIENCE
EW-09 10 to 15 All

min Crew
OSHA REFERENCES

29 CFR 1926.53 lonizing Radiation - 29 CFR 1926.54 Nonionizing Radiation (Lasers) - 29 CFR 1926.102 Eye
and Face Protection - 29 CFR 1926.351(e) Arc Welding Shielding - 10 CFR Part 20 and Part 34 (NRC) - OSH
Act Section 5(a)(1) General Duty Clause (Sun Exposure)

PROJECT / JOBSITE DATE PRESENTED BY

01 START HERE

YOU NEVER FEEL THE EXPOSURE.

Radiation is energy traveling as waves or particles. Some of it you meet every day: UV from the
sun and from a welding arc. Some of it is rarer and stronger: X-rays from weld radiography and
gamma from a nuclear density gauge on the road crew. None of it hurts at the moment of
exposure. The burn, the eye damage, and the long-term risk show up later.

The Energy Wheel is a hazard recognition tool from research led by Dr. Matthew Hallowell at the
University of Colorado Boulder. It prompts a crew to scan for ten types of energy: gravity, motion,
mechanical, electrical, pressure, temperature, chemical, biological, radiation, and sound. In field
studies, crews using the wheel found about 30% more hazards than crews using a standard pre-task
plan. Without it, workers identified roughly 45% of the hazards present. This talk covers one spoke of
the wheel.



02 WHAT RADIATION ENERGY IS

Radiation on a site splits into two kinds. Nonionizing radiation includes ultraviolet light from the sun and
from arcs, and laser light from survey and alignment tools. It burns skin and eyes. lonizing radiation
includes X-rays and gamma rays from radiographic testing and soil density gauges. It damages cells

and raises cancer risk with dose.

Both share the same problem. Your senses give you nothing until the damage is done, so the control
has to be a rule, a boundary, and a piece of equipment, not a reflex.

uv

Welder’s Flash Happens Fast

A welding arc puts out intense ultraviolet light. Looking at it without a
shaded lens, even from across the bay, can burn the surface of the
eye. The pain arrives hours later and can keep a worker out for

FROM THE ARC days. 1926.102 sets the minimum shade number by the process

welding.

03 WHERE IT HIDES ON THIS SITE

7 Welding Arcs

UV from every arc on the site, including the ones
you walk past. Screens and curtains for
bystanders, the right shade for the welder.
(1926.351(e), 1926.102)

7 Lasers

Pipe lasers, rotary levels, alignment tools. Never
sight down the beam, and keep the beam above or
below eye level. (1926.54)

% Nuclear Density Gauges

The yellow case on the paving or earthwork crew
holds a sealed radioactive source. Only the
licensed operator handles it, and it goes back in
the case and the locked truck between uses.

and the electrode size. Screens protect everyone who is not

7 Sun

Outdoor crews get years of UV. It raises skin cancer risk
over a career. Shirts, brims, and sunscreen on every
exposed surface, reapplied at breaks.

% Radiographic Testing

X-ray or gamma sources used to check welds on pipe
and steel. A restricted area is set up and marked. Nobody
crosses the boundary during a shot.

7 Reflected UV

Concrete, water, sand, and snow bounce UV back up.
Under the brim is not protected on a bright deck.



04 WHAT OSHA REQUIRES

lonizing sources follow NRC rules

1926.53 requires that work involving ionizing radiation comply with the NRC
rules in 10 CFR Part 20, with restricted areas, monitoring, and a competent
person in charge of the source. Radiography and density gauges are
licensed. If your crew is not licensed, your crew does not touch it.

Lasers: trained operators, posted areas

1926.54 requires that only qualified and trained employees operate laser
equipment, that proof of qualification is available, that laser areas are
posted with warning signs, and that the beam is shut off or capped when not
in use. Eye protection is required where exposure could exceed 5 milliwatts.

Shade the welder, screen the crew

1926.102(b)(1) requires filter lenses for welding and cutting, with minimum
shade numbers set by the process and electrode size in Table E-2.
1926.351(e) requires noncombustible screens where practical so that
people nearby are protected from the arc. Bystander flash counts too.

05 THE BLIND SPOT

/\ NO PAIN, NO SIGNAL

Radiation hazards produce no sensation at the moment of exposure. A welder’s flash feels fine
until you are lying awake at midnight with sand in your eyes. Sun damage shows up as a lesion
twenty years later. A radiography source in the next bay looks like nothing at all. The Energy
Wheel puts radiation on the list because there is no instinct for it. Only the question.

06 WHAT COUNTS AS A CONTROL

Finding the hazard is half the job. The other half is a control that still works when somebody makes a
mistake. Left column counts. Right column does not.



v' DIRECT CONTROL X NOTA

CONTROL

Welding screens set before the first arc, shade number matched to the process Telling
people not
to look

Radiography boundary roped, posted, and a person stationed at it during every exposure A sign on
a cone
and a
radio call

Density gauge handled only by the licensed operator and locked in the truck between uses Gauge
riding in
the bed of
a pickup
for the
shift

Long sleeves, brims, and sunscreen reapplied at breaks on outdoor crews Sunscreen
in the
glove box

07 WHY IT MATTERS

[JOBSITE] [INDIVIDUAL] [HOME]

A radiography source out of Eye damage from an arc or a laser can Outdoor workers carry an

control is a regulatory event be permanent. Sun exposure across a elevated skin cancer risk,

with the NRC, not just OSHA. career is a real cancer risk. Neither one and it is one of the most

It stops the project. Screens hurts on the day you get it, which is why preventable cancers there

and boundaries are cheap. it needs a rule instead of a reflex. is. A brim and a shirt is the

whole control.

08 TODAY’S DRILL

TODAY’S DRILL

FIND THE SOURCE. FIND THE SCREEN.

Name every arc, laser, and radioactive source that will be on this site today. For each one, name the

boundary that protects the people who are not operating it. Then look at the forecast and say who is in

the sun all day and what they are wearing.



09 CREW DISCUSSION

Take 2 minutes. Pick one.

1. Where is the density gauge or the radiography truck stored on this site? Who is licensed to handle
it?

2. Have you ever had welder’s flash? What were you doing when you got it?

3. Who on this crew wears sunscreen at work? Why or why not?



ATTENDANCE & SIGN-OFF

By signing below, each crew member confirms attendance at this toolbox talk and understanding of its content.

NAME (PRINT) SIGNATURE

SUPERVISOR SIGNATURE DATE
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READY TO DIGITIZE YOUR TOOLBOX TALKS?

Stop chasing paper sign-offs across trailers and clipboards. SkillSignal puts your TBTs, attendance, and
compliance records in one place your crews can actually use, in any language they speak.




