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01  START HERE

THE DOSE YOU CANNOT FEEL.

Chemical energy is a substance reacting with your body: burning skin, damaging lungs, poisoning 

blood. Some of it hits instantly, like a solvent splash or carbon monoxide in a closed room. Most of  

it works slowly, like silica dust, where the damage shows up years after the job. The Energy 

Wheel research puts chemical hazards among the most commonly missed, because you cannot 

see a dose.

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 CHEMICAL ENERGY IS

Chemical energy on a construction site comes in four forms. Dusts you breathe, like silica, wood, and 

drywall. Fumes you breathe, like welding fume and diesel exhaust. Liquids you touch, like solvents, 

adhesives, and wet concrete. And gases in the air, like carbon monoxide from a generator or a heater 

in an enclosed space.

Every one of them has a safe level and an unsafe level, and none of them tell you which side you are 

on. That is the job of the Safety Data Sheet, the exposure limit, and the control.

50
MICROGRAMS

The Silica Limit, Per Cubic Meter of Air

OSHA’s permissible exposure limit for respirable crystalline silica is 50 

micrograms per cubic meter of air, averaged over an eight-hour shift. 

Uncontrolled dry cutting, grinding, or drilling of concrete and masonry can 

exceed it many times over. Silica causes silicosis, lung cancer, and kidney 

disease, and the damage does not reverse.

03  WHERE IT HIDES ON THIS SITE

  ⚡ Silica Dust

Cutting, grinding, drilling, and demolishing concrete, 
block, brick, and stone. Also sweeping it up. Table 1 in 
1926.1153 names the control for each task.

  ⚡ Carbon Monoxide

Generators, heaters, saws, and compressors 
running in enclosed or partly enclosed spaces. No 
smell. Headache, then nothing. OSHA’s limit is 50 
parts per million.

  ⚡ Welding Fume

Stainless and galvanized steel put hexavalent chromium 
and zinc in the fume. Enclosed welding without 
ventilation concentrates it. (1926.1126)

  ⚡ Wet Concrete

Cement is caustic. Prolonged contact through wet 
gloves or boots causes chemical burns that go deep 
before they hurt.

  ⚡ Solvents and Adhesives

Roofing adhesives, floor primers, PVC cement, spray 
foam. Skin absorption and vapor in enclosed rooms. 
Read the SDS before you open it.

  ⚡ Lead and Asbestos in Demo

Older buildings. Paint, pipe insulation, floor tile, 
mastic. Disturbing it without a survey is exposure for 
the whole floor.



04  WHAT OSHA REQUIRES

RULE

1

Silica: follow Table 1 or measure

1926.1153(c) gives a table of tasks with the required control for each: 

wet cutting, vacuum dust collection, enclosed cabs, and the respirator 

that goes with it. Follow Table 1 exactly, or the employer has to measure 

exposure and control it to the limit. Dry cutting with a shop vac is not on 

the table.

RULE

2

Know what is in the can

1926.59 applies the Hazard Communication standard to construction. 

Every chemical on the site has a Safety Data Sheet available to the 

crew, a label on the container, and training on what it does and how to 

protect against it. If the SDS is in a binder in an office 40 miles away, it 

is not available.

RULE

3

Respirators are a program, not a purchase

1926.103 applies 1910.134. A respirator requires a medical evaluation, 

a fit test, and training before the first use. A dust mask from the gas 

station is not a respirator. A respirator over a beard is not a seal.

05  THE BLIND SPOT

  ⚠ INVISIBLE, ODORLESS, DELAYED

Chemical hazards fail every test the brain uses to spot danger. No motion, no sound, often no 

smell, and no injury today. The University of Colorado research found chemical among the 

categories crews skip most in pre-task planning. The wheel asks about it because the lungs you 

have at 60 are decided by the dust you breathe at 30.

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.

  ✓ DIRECT CONTROL   ✗ NOT A CONTROL

Wet cutting or a vacuum shroud on every saw and 
grinder in concrete and masonry

Cutting outdoors and standing upwind



  ✓ DIRECT CONTROL   ✗ NOT A CONTROL

Generators and heaters outside the enclosure, and a 
CO monitor inside

Cracking a window

SDS reviewed, gloves rated for the chemical, and 
ventilation running before the container opens

Reading the label if it starts to smell bad

Asbestos and lead survey complete before demolition 
starts

Assuming a building from the 1990s is clean

07  WHY IT MATTERS

[JOBSITE]

Silica enforcement is active and the 

citations count per exposed worker. A 

site with wet methods and dust 

collection built into the plan avoids the 

citation and the health claims that 

follow years later.

[INDIVIDUAL]

Silicosis has no cure. This 

is the one energy where 

the injury shows up after 

retirement, and the only 

thing that decides it is what 

you breathed on the job.

[HOME]

You bring chemical exposure 

home on your clothes and in 

your truck. Lead dust on a work 

shirt ends up in the laundry with 

your kids’ clothes. Change 

before you leave.

08  TODAY’S DRILL

TODAY’S DRILL

FIND THE DUST. FIND THE EXHAUST.

Name every task on today’s plan that cuts, grinds, drills, or breaks concrete, block, or stone. For each 

one, name the control from Table 1. Then name every engine that will run inside or next to an 

enclosed space today, and say where its exhaust goes.

09  CREW DISCUSSION

Take 2 minutes. Pick one.

1.  Where is the SDS for the last chemical you used on this site? Could you find it in under two 

minutes?

2.  Who has been fit-tested for a respirator on this crew? When?

3.  Have you ever finished a day with dust in your nose and mouth and thought nothing of it? What 

was it?



ATTENDANCE & SIGN-OFF

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

Book a demo at skillsignal.com


