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Heat Exhaustion

Seven Categories of Safety Culture — Heat
Exhaustion Focus

Reporting & Openness — Workers feel safe reporting early
symptoms of heat stress, such as dizziness or heavy

sweating, without fear of stigma or reprisal.

Leadership Commitment — Supervisors and managers
consistently allocate time, resources, and attention to heat
prevention through hydration stations, shaded rest areas,

and policy enforcement.

Communication Clarity — Safety messages about
hydration, breaks, and warning signs of heat exhaustion are
delivered clearly through pre-shift talks, signage, and

reminders.

Training & Learning — Ongoing education ensures that
both leaders and workers understand the risks of heat, how

to recognize symptoms, and how to act quickly.

Employee Participation — Workers actively contribute to
prevention efforts by suggesting cooling improvements,
monitoring one another for signs of heat stress, and

supporting team-wide compliance.

Accountability — Supervisors and peers consistently follow

through on scheduled breaks, hydration practices, and
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response protocols, creating a culture where expectations

are reinforced.

7. Continuous Improvement — Heat safety policies are
regularly reviewed and updated using incident data, worker
feedback, and environmental monitoring results to

strengthen prevention over time.

Together, these seven categories show what a mature culture of
heat safety looks like in practice. Workers are encouraged to speak
up, leaders dedicate resources, communication is clear, and
prevention is reinforced daily through training, participation,

accountability, and improvement.

If your organization finds it is strong in some areas but lacking
in others, the Building a Safety Culture That Lasts book provides
detailed guidance on how to strengthen each category step by step.
This Heat Exhaustion Field Guide shows the destination—the end
goal of what effective prevention looks like across all seven
cultural dimensions—while the larger safety culture book offers

the roadmap for getting there.



@)

H

Honeycutt Science Press Edition 2025

First Printing

Vi



Table of Contents

Heat EXhaustion .........oocoiiiiiiiiiiiie e i1
Table 0f CONLENLS ......eovereieriiiiiiieeeeeeeee e vii
Field Guides for Safety Leaders ........ccoeeevviieeiieeniieeeiieeeee e 2
INtrOdUCHION ..ottt 3
Chapter 1: Prevention First..........ccceevvieeiiiecciieeieeee e 4
Chapter 2: Your Team Might Resist.........cccceeviieviienieiiiienieeiene, 12
Chapter 3: Statistics and Realities..........ccceeevvieeiieencieeeieeeieens 14
Chapter 4: Recognizing the Hazard ............ccccooevevviiniiiciienieene, 17
Chapter 5: Environmental & Workload Factors...........c.cccceeeueeee. 23
Chapter 6: Physiology & LimitS ........c.cccceeveiierieeiienieeieeeieeieene 29
Chapter 7: Leadership ACHONS.........ccoveeeviieeeiieeeiieeeiieeeree e 32
Chapter 8: Building a Safety Culture..........c.cccceevvvevieecienirenenne, 36
GLOSSATY ..ttt 42
A: Work/Rest & Hydration Tables .........ccccccveviieviienieeiiecieeienne, 46
B: Heat Recognition & Response ........cccceevueevieeiieenieeiieenieeene, 55
C: Sample Acclimatization Schedule...........cccceevviieniiiiniiiinieen, 58
D: Safety Culture Self-Check Tool..........ccccooeeiiriiniiniiiiicene 61
E: Manager Training Guide ..........ccceeviiieeniiieeniieeniie e 65
F: Fictional Scenarios ........ccccceeveeriieniienieeiieeie e 69
About the AUthOT .......cccoiiiiiiiiiee 73

vii






Field Guides for Safety Leaders

The Field Guides for Safety Leaders series is built around
practical, research-informed strategies to help safety and
operations leaders protect their workforce and each other. Each
guide focuses on a single, high-priority topic, distilling complex
science and regulatory expectations into clear, actionable steps for

the field.

The central focus of these guides is prevention—helping
leaders identify and reduce risks before incidents occur. Each guide
also covers response practices, offering approaches that support

leaders and teams when hazards arise.

Each field guide includes scientific background and simplified
technical details, with clear explanations of key research and
historical context. This is not a “how-to manual” or a checklist—it
is a deeper exploration designed to provide insights that spark new

understanding and support stronger safety decision-making.

Each booklet is a resource for understanding, preventing, and
addressing a workplace safety challenge. The content follows the
seven categories of safety culture described by NIOSH,
highlighting both practical measures and broader cultural

perspectives that go beyond compliance.



Introduction

Safety leadership begins with prevention. When it comes to
heat stress, waiting until workers are already showing symptoms is
far too late. A strong safety culture is built on anticipating risks and
reducing them before they cause harm. This guide begins by
grounding leaders in the principle that prevention is always more

effective than response.

Prevention requires understanding environmental risk factors
before workers are exposed. Heat, humidity, radiant load, and
workload combine to raise the body’s internal temperature.
Leaders who monitor conditions and act early protect both the
individual worker and the organization as a whole. By putting
prevention first, safety becomes part of the daily rhythm rather
than an afterthought.

Hydration is central to prevention. A proactive policy
encourages workers to drink steadily throughout their shift, not just
when they feel thirsty. Leaders must also recognize the importance
of structured work-rest cycles, which allow the body time to
recover and shed heat. These cycles, when enforced consistently,

can dramatically reduce the likelihood of heat exhaustion.

Prevention is not limited to policy. Engineering controls, such
as ventilation, evaporative cooling, or shaded work areas, remove

or reduce hazards before they reach the worker. Administrative
3



controls, like heat acclimatization schedules, give the body time to
adjust gradually to hot conditions. Training equips supervisors and

workers to recognize when preventive action is needed.

Finally, prevention must be reinforced as a cultural value.
OSHA’s General Duty Clause and NIOSH recommendations
highlight the employer’s responsibility to provide safe conditions,
but true prevention goes beyond compliance. Leaders who
emphasize prevention demonstrate a commitment to protecting
people and operations alike. A prevention mindset, practiced daily
and supported by leadership, sets the foundation for effective

recognition, response, and long-term safety culture.

[1 Prevention is stronger than response — leaders must
act before workers show signs of heat stress.

[] Hydration and work-rest cycles are core strategies to
keep the body balanced and reduce risk.

[1 Prevention is a cultural value — reinforced daily
through leadership, training, and proactive controls.

Chapter 1: Prevention First

Safety leadership begins with prevention. This chapter explains
why reducing risks before incidents occur is the foundation of a

strong safety culture. For heat stress, prevention means anticipating
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environmental conditions, setting a —:C:)}
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hydration policies, and adjusting - % A
workloads before workers become + - PREF‘I"%?ON

vulnerable.

Prevention is always more effective than response when it

comes to workplace safety.

Preventing an incident eliminates the risk before it harms
people, equipment, or productivity. Once workers are already
showing signs of heat stress, options are limited, and the damage
may already be underway. A prevention-first strategy keeps
workers safe while reducing costs associated with injuries, lost

time, and liability.

Heat stress prevention begins with understanding
environmental risk factors before workers are exposed. Leaders
must be aware of temperature, humidity, radiant heat, and
workload conditions that contribute to rising core body
temperatures. By anticipating these risks, adjustments can be made
before conditions become unsafe. Monitoring in advance prevents

the dangerous lag between exposure and recognition.

Hydration policies must be proactive, encouraging regular

fluid intake rather than waiting for thirst.



Thirst is not a reliable early indicator of dehydration, so relying
on workers to drink only when thirsty leaves them vulnerable. A
structured hydration plan helps maintain plasma volume, sweat
production, and cooling efficiency. Access to cool water

throughout the shift is essential for compliance and effectiveness.

Hydration policies must be proactive, encouraging regular

fluid intake rather than waiting for thirst.

Relying on thirst alone as a guide for hydration is risky because
the sensation of thirst lags behind the body’s actual fluid deficit.
By the time a worker feels thirsty, dehydration is already
underway, and their ability to regulate body temperature is
compromised. A prevention-focused hydration policy ensures that
drinking water becomes a routine behavior rather than a reaction to

discomfort.

A structured plan helps maintain plasma volume, sweat
production, and cooling efficiency, all of which are critical for
dissipating body heat. Best practice is to encourage workers to
drink 5-7 ounces of water every 15-20 minutes during heavy work

in hot environments.

This approach matches intake to expected sweat loss and keeps
the body’s cooling system supplied before deficits accumulate.

Access to cool, palatable water throughout the shift is also



essential; workers are more likely to comply when water is nearby,

clean, and refreshing.

Policies should also clarify that steady sipping is more

effective than chugging large amounts during breaks.

Fluid absorbed during a break may take 30—60 minutes to reach
circulation, leaving the worker in deficit during that time. In
contrast, small and steady sips provide more consistent hydration
and help the body keep pace with sweat losses. Reinforcing these
practices through supervisor reminders, signage, and training
normalizes hydration as part of the daily safety routine rather than

an optional behavior.

Work-rest cycles are a proven method to reduce risk by

pacing exertion in hot environments.

The principle is simple: the harder the body works and the
hotter the environment, the more frequent and longer the rest
breaks must be. Scheduled pauses in shaded or cooled areas allow
the body to shed accumulated heat, lowering core temperature and
reducing cardiovascular strain. Without these breaks, workers may
continue to build heat stress silently until symptoms appear, at

which point recovery is much more difficult.

The length and frequency of rest should be tailored to both

environmental conditions and workload intensity. The American
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Conference of Governmental Industrial Hygienists (ACGIH)
publishes Threshold Limit Values (TLVs®) that provide guidance
based on Wet Bulb Globe Temperature (WBGT) and metabolic

rate.

For example, at moderate workloads in high heat, workers may
be limited to 45 minutes of work followed by 15 minutes of rest
per hour. Under very heavy workloads in extreme heat, this
balance may shift to 15 minutes of work followed by 45 minutes of
recovery. These schedules are not optional—they are designed to

keep the body within safe physiological limits.

Consistent enforcement of work-rest cycles is just as

important as creating them.

Supervisors must ensure that breaks are taken as scheduled,
even when productivity pressures tempt workers to push through.
Providing shaded rest areas, hydration stations, or cooled spaces
increases the effectiveness of these breaks and encourages

compliance.

Studies have shown that shaded versus unshaded rest can
reduce core temperature recovery times significantly, underscoring
the importance of environment quality as well as break frequency.
When work-rest cycles are applied consistently and backed by
leadership, they become one of the most reliable tools for

preventing heat exhaustion.



Engineering controls, such as ventilation or evaporative
cooling, reduce environmental heat before it reaches the

worker.

Cooling air, shading workspaces, or using fans directly lowers
the thermal load on workers. These solutions address hazards at the
source, placing less responsibility on the worker’s body to adapt.
Investing in engineering measures signals leadership’s

commitment to long-term prevention.

Administrative policies, like heat acclimatization schedules,

build worker tolerance gradually and safely.

When workers are introduced too quickly into hot
environments, their bodies cannot adapt to the combined strain of
heat and physical exertion. Gradual exposure gives the body time
to adjust sweat rate, cardiovascular efficiency, and thermal
regulation. An acclimatization plan is therefore not optional—it is

a critical prevention tool.

NIOSH and OSHA recommend structured acclimatization

schedules to guide this process.

A common approach is to limit new or returning workers to no
more than 20% of the usual heat exposure on the first day,
followed by gradual increases of no more than 20% each

subsequent day. Most workers will adjust safely within 7—14 days,

9



though full adaptation may take longer depending on workload
intensity and environmental conditions. These schedules protect
the workforce by giving the body the time it needs to build

resilience against heat.

New hires, temporary workers, and employees returning

after time away are at greatest risk without acclimatization.

These groups often have little recent experience with hot
environments and may push themselves to match experienced
coworkers. Formal policies ensure this process is consistent and

cannot be skipped for the sake of productivity.

Supervisors should monitor high-risk workers closely during
acclimatization and reinforce hydration, breaks, and symptom
recognition. By embedding acclimatization into administrative
policy, leaders prevent predictable incidents and demonstrate their

commitment to both safety and workforce well-being.

Training programs empower supervisors and employees to

recognize conditions that call for preventive action.

Workers need to know not only the signs of heat stress, but also
when and how to intervene early. Supervisors must feel confident
adjusting workloads, breaks, or hydration schedules in real time.
Ongoing training reinforces these skills and builds confidence

across the team.
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A prevention mindset aligns with OSHA’s General Duty

Clause and NIOSH’s recommendations for heat safety.

While OSHA may not have a specific heat standard, employers
are obligated to provide a safe work environment. NIOSH offers
research-based recommendations, including WBGT use and heat
stress guidelines. Following these frameworks helps organizations
stay compliant and credible in both operations and potential

litigation.

Prevention-focused leadership demonstrates commitment

to protecting both the workforce and overall operations.

When leaders consistently prioritize prevention, workers
understand that their health and safety are valued. This
commitment reduces turnover, improves morale, and strengthens
trust between labor and management. Proactive leadership also

reduces the likelihood of costly enforcement actions or lawsuits.

A culture of prevention requires daily reinforcement, not
just seasonal reminders or policy documents. Posting a policy
once in the summer is not enough; leaders must integrate
prevention into everyday practices. Toolbox talks, pre-shift
reminders, and daily monitoring reinforce awareness and action.
When prevention is normalized, workers carry the habit forward

automatically.
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Chapter 2: Your Team Might Resist

What You or Your Team Might Resist

Even the best safety practices encounter resistance. Heat
prevention requires time, resources, and consistency — all of
which can feel like barriers to productivity or tradition. Leaders
must be ready not only to implement prevention measures but also
to address the doubts, frustrations, and cultural habits that often
surface. Recognizing these challenges in advance allows you to

respond with clarity and confidence.
1. “You’re Not Pulling Your Load”

New or returning workers who are placed on acclimatization
schedules may be teased or pressured to keep pace with the crew.
In male-dominated work settings, this can sometimes resemble
“green hat” hazing — suggesting that slowing down is weakness.
Leaders must set the tone by making it clear that acclimatization is
policy, not optional, and that protecting a worker’s health is not a

sign of weakness but a mark of professionalism.
2. “This Costs Too Much”

Supervisors and managers may see scheduled breaks, hydration
stations, or slower ramp-ups as a financial burden. Paying someone
to acclimate over five days may look expensive compared to

immediate productivity. The reality is that one serious heat illness
12



can cost far more in medical bills, lost time, regulatory penalties,
and damage to reputation. Prevention is always less costly than

response — in both human and financial terms.
3. “We’re Falling Behind Schedule”

Production pressures often compete with safety priorities.
When deadlines loom, it can feel tempting to cut corners on breaks
or hydration. Leaders must remind teams that heat stress does not
negotiate with schedules. A collapsed worker stops production
entirely and escalates liability. Planned prevention protects both

timelines and people.
4. “We Forgot to Bring It”

Sometimes resistance isn’t intentional — it’s logistical. Crews
may forget to pack enough water, electrolyte drinks, or cooling
supplies. Leaders should anticipate this by assigning responsibility:
who brings water, who checks supplies, and who monitors WBGT
readings. Treating preparation as part of the job — not as an extra

— prevents these gaps.
Turning Resistance into Culture

Resistance to heat prevention is natural, but it should not be
accepted as normal. When leaders model the behavior, explain the
“why,” and consistently enforce practices, resistance fades into

routine. Over time, crews will see hydration, breaks, and
13



acclimatization not as optional extras but as part of doing the job

well.

Leaders should expect resistance — and plan for it.
Anticipating these objections allows you to reinforce prevention,

protect your team, and maintain credibility when the pressure is

on.

Chapter 3: Statistics and Realities

These figures show that fatalities are only the visible tip of the
iceberg. For every death, there are thousands of other cases—ER
visits, recordable illnesses, heat exhaustion episodes, and countless

unreported “near misses.”

This means that the average crew or school team is much more
likely to experience dizziness, nausea, or collapse from heat
exhaustion than to see a fatality, but those “minor” incidents carry

long-term costs, lost productivity, and real human consequences.

. Estimated Annual
Incident Type U.S. Count Source
Fatalities (Heat 34 deaths/vear BLS 1992-2022
Stroke/Exposure) Y averages (DOL)
OSHA Recordables  ~3,389 serious BLS SOII 2011-
(Days Away Work) illnesses/year 2020 (OSHA)
Emergency Dept. ~5,946 ER-treated Sl?n(fn/afy\hklpedla
Visits (All Cases) cases/year (Wikipedia)
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Estimated Annual

Incident Type U.S. Count Source

Heat Exhaustion ~ [°0® S1HOU200S  0sHA & NIOSH
Episodes (Est.) unreported) estimates (OSHA)
Near-Miss Symptoms Likely thousands I(;Iblgfv}allt?(ig
(Unreported) each year (OSHA, NIOSH)

The following statistics illustrate the scope of heat illness
across workplaces, sports, and communities. While each number
comes from authoritative sources such as OSHA, BLS, CDC, and
NIOSH, they should not be viewed as abstract data points alone.
Behind every statistic is a worker, a student, or a team member

whose health and livelihood were disrupted.

For employers, these cases also translate into measurable
financial and operational impacts—Ilost productivity, increased
compensation costs, higher insurance premiums, and potential
litigation. Taken together, the data demonstrate that heat stress is
not a minor seasonal concern but a significant health and business

risk that demands sustained prevention.

Heat Illness Statistics
1. Workplace Burden (OSHA/BLS)

e ~30-50 fatalities per year from occupational heat exposure

(BLS).
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~3,300 serious illnesses per year requiring days away from
work (BLS SOII, 2011-2020).

For every death, there are roughly 100+ serious non-fatal

cases.

2. Medical Outcomes (Exhaustion, Stroke, ER Visits)

Tens of thousands of
workers each year

experience heat exhaustion .x

(CDC/NIOSH, many

unreported). X X G

Heat stroke cases are rare by

comparison, but often fatal if untreated.

~6,000 people per year treated in emergency departments

for heat illness (all causes, CDC).

The “iceberg”: exhaustion and ER visits are far more

common than death.

3. Youth & Sports Risks

High school athletics: thousands of heat illness cases
annually (CDC/NATA).

Football players face 11x higher risk than athletes in other
sports.

Most football-related heat illnesses and deaths occur in the

first 3 days of practice (NATA).
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o Heat illnesses also affect marching band, cheerleading,

ROTC drills, and other outdoor programs.
4. Hidden & Financial Impacts

e Near misses: dizziness, nausea, or confusion go unreported

by thousands of workers annually (NIOSH).

e These unrecorded events don’t make it into OSHA logs but

often precede more serious cases.

e Economic burden: a single $5,000 heat illness claim may
require ~$250,000 in extra sales to cover costs (OSHA
“Safety Pays”).

e Added employer costs include workers’ comp claims,
MOD increases, insurance premium hikes, and potential

litigation.

Chapter 4: Recognizing the Hazard

To prevent heat-related illness, leaders must first recognize
how it develops. This chapter describes the signs and symptoms of
heat exhaustion, the conditions that cause it, and the hidden risks

that may not be obvious until a worker is already compromised.

Heat exhaustion is a progressive condition that develops as

the body struggles to regulate core temperature.

When the body cannot shed heat fast enough, internal

temperatures rise above safe limits. This progression begins subtly,
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but if left unchecked, the condition escalates into more serious
illness. Recognizing the stages early is essential because waiting
until symptoms are severe reduces the likelihood of quick

recovery.

Early warning signs include heavy sweating, fatigue,

dizziness, and mild confusion.

These symptoms may appear ordinary to workers who are
accustomed to physical exertion, but in hot conditions they are red
flags. Supervisors must be trained to notice these signs, as workers
may dismiss them or push through. Prompt identification of early
symptoms allows interventions—hydration, shade, rest—to be

taken before conditions become critical.

These symptoms are subtle enough that workers may dismiss
them as routine tiredness. However, ignoring them is dangerous, as
they are the first indicators of a rising internal temperature.
Supervisors should conduct quick checks during breaks to ask
workers how they feel and look for visible cues such as pallor,

glassy eyes, or unusual behavior.

Even small interventions at this stage—cool water, a shaded
rest, removing heavy PPE—can stabilize a worker before their
condition worsens. In many cases, early recognition avoids

escalation entirely. Creating a culture where workers feel safe

18



speaking up about discomfort,

HEAT EXHAUSTION without being seen as weak, is

Sweating vital for catching these early

Dizziness

stages.

Cool,

pale skin Weakness

If untreated, heat

exhaustion can advance

Nausea Cramps

toward heat stroke, a life-

threatening emergency.

Heat stroke occurs when
the body’s core temperature
climbs dangerously high and

Headache the cooling mechanisms shut
down. Symptoms escalate to
confusion, seizures, or loss of consciousness. At this point,
immediate emergency response is required, as the condition can

cause permanent organ damage or death.

Environmental contributors include high dry-bulb

temperature, high humidity, and strong radiant heat.

Dry-bulb temperature measures the air itself, but does not
capture how humidity and radiant heat add strain. High humidity
reduces the evaporation of sweat, which is the body’s natural

cooling system. Strong radiant heat from the sun or hot surfaces

19



can push body temperatures higher even when the air feels

tolerable.

Understanding environmental factors is more than just
checking the thermometer. High humidity prevents sweat from
evaporating, leaving workers drenched but not cooled. Radiant
heat, such as standing near hot machinery or working under direct

sunlight, adds a heat source that the thermometer does not reflect.

Leaders should monitor Wet Bulb Globe Temperature
(WBGT) rather than relying on the standard air temperature alone.
WBGT accounts for air temp, humidity, and radiant heat, offering a
more complete risk picture. Having clear thresholds based on
WBGT allows organizations to adjust work-rest cycles and

hydration expectations accordingly.

Work-related contributors include heavy exertion,

inadequate breaks, and high metabolic workloads.

The harder a worker’s body is pushed, the more internal heat it
produces. Without adequate breaks, this metabolic load builds
alongside environmental stress. Tasks like shoveling, lifting, or
wearing heavy PPE intensify strain and accelerate the onset of

heat-related illness.

Individual risk factors include age, fitness level, hydration

status, weight, and clothing.
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Older workers may have less cardiovascular efficiency, while
less fit individuals may tire more quickly in the heat. Hydration
status plays a critical role, as does excess body weight, which
increases heat storage. Clothing—particularly heavy or flame-
resistant gear—traps heat and reduces the body’s ability to cool

itself.

No two workers face heat stress in exactly the same way. Older
workers often have reduced sweat gland activity and slower
cardiovascular responses. Excess body weight increases insulation
and reduces surface area for cooling. Heavy protective clothing
creates an added barrier, slowing heat release and raising body

strain.

Leaders must avoid one-size-fits-all policies that assume equal
tolerance across the workforce. Monitoring vulnerable workers
more closely, adjusting shifts, and offering additional recovery
opportunities create fairness and reduce preventable incidents.
Acknowledging individual limits and adapting accordingly builds

trust between leadership and workers.

Certain medications and pre-existing medical conditions

can make workers more vulnerable.

Drugs that affect blood pressure, fluid balance, or sweating can
increase risk. Medical conditions like heart disease, diabetes, or

kidney problems also reduce the body’s tolerance to heat. Workers
21



with these vulnerabilities may require closer monitoring and

adjusted workloads.

Hidden risks appear when conditions change suddenly,

such as moving from cool to hot areas.

A worker moving from an air-conditioned control room to an
outdoor yard may not feel prepared for the sudden heat load. These
transitions create a shock that accelerates heat strain. Sudden
weather changes, like an unexpected heat wave, can also catch

unprepared workers off guard.

Supervisors and coworkers must be trained to recognize

symptoms in others who may not notice them.

Workers experiencing heat stress often underestimate their own
symptoms, making peer observation vital. Supervisors should
encourage buddy systems where workers monitor one another.
This shared vigilance creates another layer of protection in

identifying risks early.

Accurate recognition of heat hazards forms the bridge

between prevention planning and effective response.

Plans and policies only work when hazards are identified in
real time. Recognition connects the dots between what leaders put

on paper and what workers face in the field. Without recognition,
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even the best prevention systems can fail because action is

delayed.

Chapter 5: Environmental &
Workload Factors

Environmental monitoring and
workload management are essential
for protecting workers. This chapter
introduces the measurements that
matter—such as Wet Bulb Globe
Temperature (WBGT) and work/rest

ratios—and explains how
environmental conditions combine

with physical exertion to create risk.

The Wet Bulb Globe Temperature (WBGT) is the most

widely used measure of environmental heat stress.

WBGT provides a composite picture of heat stress by
accounting for air temperature, humidity, radiant heat, and airflow.
Unlike a single thermometer reading, it reflects the combined
burden of environmental factors on the human body. This makes
WBGT the preferred tool for evaluating real-world conditions

where heat illnesses may develop.
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WBGT combines wet bulb, globe, and dry bulb readings to

account for humidity, radiant heat, and air temperature.

The natural wet bulb reflects humidity’s effect on evaporation,
the black globe measures radiant heat load, and the dry bulb
records air temperature. When combined, these three values form a

single WBGT index that aligns closely with physiological strain.

By measuring all three, organizations avoid the blind spots of

using any single metric.

Each element of the WBGT formula measures a different stress
factor that the human body must contend with. The wet bulb value
reflects evaporative cooling limits, showing when sweat can no
longer do its job. The black globe captures solar or radiant load,
which often explains why workers feel hotter than the air

temperature alone would suggest.

Together, these readings present a complete risk profile. For
example, a dry bulb of 85°F may feel manageable, but if humidity
is high and radiant load is strong, the WBGT could push workers
into danger. Leaders trained to interpret these three components
can act with greater accuracy, tailoring interventions to specific

hazards rather than treating all heat as equal.

Workload intensity directly influences heat strain by

raising internal metabolic heat production.
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Even in moderate environmental heat, heavy physical exertion
can push the body beyond its safe limits. Digging, carrying, or
lifting tasks raise metabolic load, generating heat internally that
compounds with external conditions. This is why workers
performing similar tasks in the same environment may experience

very different levels of risk depending on effort.

The harder muscles work, the more heat they generate, and

the more stress is placed on cardiovascular systems.

Two workers in the same environment may face different risks
if one is lifting heavy loads while the other is performing light
assembly. Without considering metabolic workload, prevention
plans risk underestimating exposure for those doing the hardest

jobs.

Adjusting tasks, rotating assignments, or slowing pace during
peak heat hours can reduce workload strain. Leaders must
recognize that productivity goals cannot override physiological
limits. In this sense, managing workload is just as important as

managing the environment.

The American Conference of Governmental Industrial
Hygienists (ACGIH) publishes Threshold Limit Values (TLVs®)
that use both WBGT and workload to recommend safe work/rest

schedules.
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These guidelines set exposure thresholds based on the
interaction between environment and exertion. For example, light
work may be safe in higher WBGT ranges, while heavy work
requires more rest and shorter shifts. ACGIH TLVs® are not legal
standards, but they are widely respected benchmarks that

organizations adopt to structure heat prevention policies.

NIOSH criteria documents emphasize WBGT as a

prevention tool rather than relying on the Heat Index.

The National Institute for Occupational Safety and Health
(NIOSH) advises employers to use WBGT whenever possible,
because it better reflects conditions in industrial and outdoor
settings. Unlike the Heat Index, which is designed for general
public awareness, WBGT accounts for radiant load and airflow
that directly affect workers. Using WBGT allows leaders to

implement controls before workers reach dangerous strain levels.

NIOSH stresses that workplace realities—Ilike direct sun, heat-
retaining surfaces, and heavy PPE—make Heat Index inadequate
for industrial safety. WBGT fills these gaps by reflecting the actual
strain on the human body. This scientific grounding makes WBGT

a defensible metric in policy, training, and even litigation.

Employers who use WBGT also create a feedback loop that
strengthens prevention culture. Workers see that measurements are

accurate and tied to visible actions, like adjusting break times or
26



reassigning high-heat tasks. This transparency builds trust and
reinforces the principle that prevention is grounded in evidence,

not guesswork.

The Heat Index, while common in weather reports, does not

adequately represent workplace heat stress.

Heat Index values combine temperature and humidity, but they
assume shaded conditions with light wind and no direct radiant
load. In construction, agriculture, or manufacturing, these
assumptions rarely hold true. Relying solely on Heat Index
underestimates the real danger to workers, potentially delaying

interventions until it is too late.

Radiant heat sources, such as direct sun or hot equipment,

can elevate risk even in moderate air temperatures.

Workers near furnaces, asphalt, or reflective metal surfaces
may face extreme heat stress despite relatively mild thermometer
readings. Radiant heat adds to body load invisibly, catching
unprepared teams off guard. Recognizing and measuring radiant
heat sources ensures prevention strategies match actual conditions

rather than perceived comfort.

Air movement, including fans or natural wind, affects

evaporation and can reduce or increase strain.
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Airflow improves sweat evaporation when humidity is
moderate, but in very humid conditions, it may have little effect.
Improper use of fans in enclosed, hot spaces can even create
convection that increases heat load. Understanding how air
movement interacts with humidity helps leaders decide when

airflow is beneficial and when it is insufficient.

Monitoring must be paired with active management—

adjusting shifts, breaks, and hydration policies in real time.

Measurements like WBGT only matter when they lead to
action. Leaders must translate readings into immediate decisions,
such as moving tasks to cooler parts of the day, shortening
exposure time, or increasing recovery breaks. Without
management follow-through, monitoring becomes a passive

exercise rather than a preventive tool.

Leaders who track both environment and workload

demonstrate a proactive commitment to prevention.

By consistently monitoring conditions and adjusting
operations, leaders send a message that worker safety takes
priority. This builds credibility with employees, who are more
likely to follow protocols when they see leaders modeling
commitment. Proactive monitoring and workload management turn
data into protection, showing workers that prevention is more than
policy—it is practice.
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Chapter 6: Physiology & Limits

Not all workers respond to heat the same way. This chapter
explores how age, heart rate, hydration, weight, and clothing affect
a worker’s ability to tolerate hot conditions. It highlights how core
body temperature rises under strain and why monitoring human
limits is as important as measuring environmental stress.

e Core body temperature must stay within a narrow range for
safe physiological function.

e As core temperature rises above 100.4°F (38°C), early
signs of heat strain begin to appear.

e Older workers often have lower cardiovascular reserve,
making them less tolerant of high heat loads.

o Hydration status strongly influences blood volume, sweat
production, and the body’s cooling capacity.

e Body weight and body composition change heat storage
and surface area available for cooling.

e Clothing, particularly heavy or flame-resistant gear,
reduces the body’s ability to dissipate heat.

o Workers vary in acclimatization; gradual exposure
improves tolerance to heat over time.

e Medical conditions and certain medications can increase
individual vulnerability to heat stress.

e Monitoring both human limits and environmental measures
creates a complete picture of heat risk.
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e The ACGIH guideline of 180 minus age helps set safe heart
rate thresholds.

Max Recommended

\AVoerl((e:s) Heart Rate (beats per  Notes
sely minute)
Young, higher
20 160 ' S e
cardiovascular reserve
Still high tolerance, but
30 150 ) )
monitor hydration closely
Begin watching recove
40 140 s s ry
time and workload strain
Greater caution; ensure
50 130 o
acclimatization and rest
Reduced reserve; lighter
60 120 workloads or more
frequent breaks
Careful monitoring; adjust
70 110 o
workloads significantly
Explanation

This guideline is based on the American Conference of
Governmental Industrial Hygienists (ACGIH) heat stress

recommendations. The “180 minus age” formula provides a
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practical way to set safe working heart rate thresholds that account

for declining cardiovascular reserve with age.

e Younger workers may tolerate higher workloads, but still
face dehydration and overexertion risks if prevention

practices are ignored.

e Older workers have lower cardiovascular capacity and
reduced sweating efficiency, making them less tolerant of

high heat loads even under moderate conditions.

Supervisors can encourage workers to check their pulse

during recovery breaks.

If heart rate stays above the guideline for more than a few
minutes, the worker should rest longer, hydrate, and reduce
workload intensity. This method is not a replacement for
professional medical advice but serves as a simple, field-ready tool
to spot excessive strain before it escalates into heat exhaustion or

stroke.

When paired with environmental monitoring (WBGT) and
other physiological factors like hydration, body weight, and PPE
burden, the heart rate guideline helps create a complete picture of

heat stress risk.
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Chapter 7: Leadership Actions

Leaders play a key role in reducing risks. This chapter outlines
practical steps aligned with the hierarchy of controls—engineering
measures like ventilation, administrative steps like scheduled
breaks, and training that empowers workers to take action. It also
covers immediate response actions when signs of heat stress are

observed.

Core body temperature must stay within a narrow range

for safe physiological function.

The human body typically maintains a core temperature of
around 98.6°F (37°C). Even small deviations upward can strain
organs, reduce efficiency, and impair decision-making. If core
temperature rises too high, the body’s cooling systems are
overwhelmed, creating conditions where heat exhaustion or heat

stroke can develop.

As core temperature rises above 100.4°F (38°C), early signs

of heat strain begin to appear.

Workers may feel flushed, weak, or lightheaded as their
cardiovascular system struggles to shed heat. Mental clarity also
begins to decline, leading to mistakes in judgment or slower
reaction times. Recognizing these early signs is essential because

recovery is much easier before the body enters a critical state.
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Older workers often have lower cardiovascular reserve,

making them less tolerant of high heat loads.

With age, the body’s ability to pump blood efficiently and
regulate sweating decreases. This makes older workers more
vulnerable to overheating, even at temperatures that younger
workers can manage. Supervisors should be especially mindful of
age-related vulnerabilities when assigning high-heat tasks or

scheduling breaks.

The American Conference of Governmental Industrial
Hygienists (ACGIH) guideline of “180 minus age” helps set

safe heart rate thresholds.

This simple formula provides a recommended maximum
working heart rate to avoid excessive cardiovascular strain. For
example, a 50-year-old worker should not exceed a sustained heart
rate of about 130 beats per minute in hot conditions. By monitoring
pulse, leaders and workers alike gain a practical method of

checking when exertion has crossed into dangerous territory.

Heart rate monitoring also helps adapt policies to individual
workers. A one-size-fits-all approach assumes equal tolerance, but
this is rarely true in real conditions. Using the “180 minus age”
guideline helps organizations set safe, individualized boundaries

while staying grounded in accepted occupational health guidance.
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Employers can encourage workers to self-monitor pulse during
recovery breaks. This quick check provides reassurance when
conditions are manageable and an early warning when limits are
exceeded. Incorporating heart rate awareness into training makes

prevention personal and actionable.

Hydration status strongly influences blood volume, sweat

production, and the body’s cooling capacity.

When workers are dehydrated, less blood volume is available
to transport heat to the skin for release. Sweating slows, cooling is
impaired, and body temperature rises more quickly. Even mild
dehydration significantly reduces the body’s ability to tolerate heat

stress, which is why proactive hydration policies are vital.

Body weight and body composition change heat storage

and surface area available for cooling.

Excess body fat acts as insulation, trapping heat inside the
body. At the same time, heavier workers often have lower surface-
area-to-mass ratios, reducing the effectiveness of sweating and heat
release. These factors explain why body size is a major

determinant of how quickly heat strain develops.

Leaders should avoid stigmatizing weight differences but
recognize that larger body mass increases risk. Assigning tasks that

match tolerance levels and providing more frequent recovery
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breaks can offset this disadvantage. By acknowledging the
physiological reality without judgment, organizations protect

vulnerable workers while maintaining trust.

Body composition is also relevant for leaner workers who may
fatigue quickly despite better cooling ability. Leaders must
consider both ends of the spectrum when planning workloads in
hot environments. Balanced policies help ensure that neither group

is unfairly exposed to avoidable risks.

Clothing, particularly heavy or flame-resistant gear,

reduces the body’s ability to dissipate heat.

Many workplaces require PPE such as flame-resistant (FR)
coveralls, hard hats, or chemical-resistant suits. While these items
protect against external hazards, they trap heat and slow
evaporation. Workers wearing such gear are at greater risk of rapid

heat buildup, even when air temperature alone appears safe.

Workers vary in acclimatization; gradual exposure

improves tolerance to heat over time.

New or returning workers should not be expected to perform at
full intensity on their first days in hot environments. The body
needs 7—14 days of progressive exposure to increase sweating
efficiency and cardiovascular stability. Without this adjustment

period, workers are far more likely to suffer heat-related illness.
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Medical conditions and certain medications can increase

individual vulnerability to heat stress.

Heart disease, diabetes, kidney conditions, and blood pressure
disorders all impair the body’s ability to regulate heat. Medications
such as diuretics, antihistamines, or beta blockers can further
reduce sweating or cardiovascular efficiency. Leaders must
encourage workers to disclose limitations confidentially and make

adjustments when necessary to reduce risk.

Monitoring both human limits and environmental

measures creates a complete picture of heat risk.

Relying on WBGT or thermometer readings alone ignores
individual variability. Likewise, focusing only on personal health
factors without considering environmental conditions misses half
the picture. By combining both, organizations create a more
accurate assessment of risk and can tailor interventions that are

responsive and effective.

Chapter 8: Building a Safety Culture

Heat prevention is not a one-time effort but a reflection of an
organization’s culture. This chapter shows how leaders and teams
can reinforce safe practices daily, align with NIOSH’s seven

categories of safety culture, and build a workplace where
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protecting the workforce—and each other—is part of normal

operations.

A prevention mindset must be woven into daily operations,

not just seasonal campaigns.

Heat safety cannot be a summertime initiative that fades once
temperatures drop. Workers build habits through repetition, and if
prevention is emphasized year-round, safe practices become
second nature. Organizations that only act reactively during heat
waves create inconsistency and undermine trust. By embedding
prevention into daily operations, leaders make safety a constant,

not a campaign.

Safety culture reflects shared values, attitudes, and

behaviors around protecting people.

Culture is shaped by what leaders model, what workers see
reinforced, and what behaviors are tolerated. If production always
overrides prevention, workers quickly learn that safety is optional.
Conversely, when prevention is treated as the foundation of
operations, workers internalize that protecting people is the true

organizational value.

NIOSH identifies seven categories that define strong and

sustainable safety culture.

37



These categories include reporting and openness, leadership
commitment, communication clarity, training and learning,
employee participation, accountability, and continuous
improvement. Each one is a lever for reinforcing prevention in heat
safety. Using these categories as benchmarks helps organizations

identify strengths and weaknesses in their current culture.

When applied to heat prevention, these categories describe
the end goal of what an effective safety culture looks like in

practice.

For example, reporting and openness ensure workers can speak
up about symptoms, while accountability ensures those reports
lead to real action. By aligning with these categories, leaders

connect daily practice to a proven framework for culture change.

If your organization is strong in some categories but weak in
others, the Building a Safety Culture That Lasts book provides a
roadmap for improvement. This field guide shows the
destination—what success looks like across all seven categories—
while the broader book outlines how to get there. Together, they

create a practical bridge from aspiration to action.

Leadership commitment sets the standard for how

seriously heat prevention is taken.
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Leaders who consistently provide resources, model safe
practices, and follow their own rules signal to workers that
prevention matters. Workers are quick to notice whether leadership
“walks the talk” or treats safety as a checklist exercise. True
commitment is demonstrated through daily choices that prioritize

people over short-term productivity.

Employee involvement ensures that safety practices are

practical and consistently followed.

Workers who are directly involved in shaping hydration
schedules, break policies, or cooling strategies are more likely to
support and follow them. Involvement also surfaces practical
insights leaders may overlook, such as the location of shade or how
PPE affects cooling. A culture that values worker participation

strengthens both prevention and trust.

Open communication encourages reporting of heat risks

without fear of reprisal.

Workers often hesitate to speak up about symptoms because
they don’t want to appear weak or slow down production. A culture
of open communication removes this stigma by encouraging
reporting as a sign of strength, not weakness. Leaders must
reinforce that early reporting prevents harm and protects the entire

team.
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Communication is most effective when it flows both ways.
Leaders must not only give clear instructions but also listen
actively to worker concerns. When workers see that their input
leads to changes—such as additional shade or adjusted

workloads—they gain confidence in the reporting system.

By normalizing conversations about heat risks, organizations
create an environment where hazards are surfaced quickly. This
speed of recognition makes prevention possible before conditions

escalate, saving time, money, and health.

Continuous learning, including training and refreshers,

reinforces safe behaviors over time.

Training is not a one-time event. Workers need reminders and
refreshers to keep prevention front of mind. Organizations that
regularly revisit heat safety through toolbox talks, pre-shift
briefings, and scenario reviews reinforce both knowledge and
vigilance. Learning is most powerful when it is ongoing and

connected to daily work.

Accountability systems demonstrate that heat safety is

measured and taken seriously.

When supervisors are held accountable for enforcing breaks
and hydration policies, workers see that prevention is not optional.

Audits, spot checks, and follow-ups ensure that systems function in
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practice, not just on paper. A fair accountability system creates
consistency and reliability, which are critical for building trust in

prevention.

Recognition and reinforcement of safe practices strengthen

positive safety habits.

Workers who follow prevention policies—such as hydrating on
schedule or reporting symptoms early—should be recognized for
doing so. Recognition signals that prevention behaviors are valued
and appreciated. This positive reinforcement builds momentum

and encourages others to adopt the same habits.

Protecting the workforce—and each other—builds trust

and resilience within the organization.

When workers see that their teammates and leaders are
committed to keeping everyone safe, a sense of collective
responsibility grows. This resilience is what sustains prevention
culture through difficult seasons or unexpected heat waves.
Protecting people becomes a shared mission, not just an

organizational requirement.
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Glossary

ACGIH (American Conference of Governmental Industrial
Hygienists) — A professional scientific body that publishes
Threshold Limit Values (TLVs®) for workplace exposures,

including widely used guidelines for heat stress prevention.

Acclimatization — The process by which the body gradually
adapts to hot conditions over 7—14 days, improving sweat
response, cardiovascular efficiency, and tolerance to heat. New or

returning workers are most vulnerable without acclimatization.

Administrative Controls — Work policies that reduce exposure
risk, such as scheduled breaks, hydration plans, acclimatization

schedules, and task rotation between hot and cooler areas.

Core Body Temperature — The internal temperature of the
body’s vital organs and tissues, normally ~98.6°F (37°C).

Sustained elevation above 100.4°F (38°C) signals heat strain.

Dry Bulb Temperature (Db) — The standard air temperature
measured by a thermometer, without accounting for humidity or

radiant heat.

Engineering Controls — Physical changes to the work
environment that reduce exposure, including shade structures,

ventilation, reflective barriers, or evaporative cooling.
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Heat Exhaustion — A heat-related illness caused by elevated
core temperature, dehydration, and cardiovascular strain.
Symptoms include heavy sweating, fatigue, dizziness, nausea, and

confusion.

Heat Index — A measure combining air temperature and
humidity to estimate how hot it “feels.” Useful for weather
forecasts but less reliable than WBGT in workplace conditions

because it assumes shade, light clothing, and low exertion.

Hierarchy of Controls — A framework for hazard reduction,
prioritizing elimination, substitution, engineering controls,
administrative controls, and finally personal protective equipment

(PPE).

Hydration Status — The body’s fluid balance. Adequate
hydration maintains blood volume and cooling capacity, while

dehydration reduces sweat production and raises heat strain risk.

Metabolic Workload — The internal heat generated by
physical exertion. Heavy tasks (shoveling, lifting, climbing) create

significant internal heat load, compounding environmental stress.

NIOSH (National Institute for Occupational Safety and
Health) — A U.S. agency that conducts research and issues
recommendations for workplace safety and health, including

criteria for preventing heat stress.
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OSHA (Occupational Safety and Health Administration) —
A U.S. agency that enforces workplace safety laws. While OSHA
has no dedicated heat standard, it enforces protections under the
General Duty Clause and promotes the “Water. Rest. Shade.”

campaign.

Personal Protective Equipment (PPE) — Equipment worn to
reduce hazards. In heat contexts, this may include cooling vests,
breathable fabrics, or hydration packs. Heavy or flame-resistant

PPE increases heat load.

Radiant Heat — Heat from direct sun, hot machinery, or
reflective surfaces that raises body strain even when air

temperature is moderate.

Response Practices — Immediate steps taken when heat stress
symptoms appear, such as rest in shade, hydration, cooling

measures, and seeking medical care if needed.

Safety Culture — The shared values, attitudes, and practices
that shape how safety is prioritized. Strong cultures emphasize
prevention, accountability, open reporting, and continuous

improvement.

TLVs® (Threshold Limit Values) — Exposure guidelines from
ACGIH recommending safe limits for heat exposure based on

workload intensity and WBGT readings.
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WBGT (Wet Bulb Globe Temperature) — A composite index
combining wet bulb (humidity), globe (radiant heat), and dry bulb
(air temperature) readings. Considered the most accurate predictor

of workplace heat stress.

Work/Rest Cycles — Structured schedules balancing work and
rest to prevent heat strain. Adjusted based on WBGT and workload

intensity to allow recovery and reduce cumulative stress.
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A: Work/Rest & Hydration Tables

Heat stress is best prevented when

leaders have clear, simple tools that

guide daily decisions. The tables in this

|HYDRATION

| STATION
!v

appendix combine guidance from
ACGIH, NIOSH, and OSHA into easy-

to-use references.

They are designed for supervisors,
safety leaders, and workers to quickly determine safe workloads,
schedule rest breaks, and plan hydration before conditions become

dangerous.

To use these tables in practice, first identify the workload
category (Table 1) based on observed tasks and effort level. Next,
check the WBGT or approximate temperature range and apply the

recommended work/rest balance (Tables 2 and 3).

Finally, follow the hydration guidelines (Table 4) and
encourage workers to self-check hydration using the urine color
chart (Table 5). When used together, these tools create a
straightforward system for anticipating risk, reinforcing safe
habits, and reducing the likelihood of heat exhaustion in both

indoor and outdoor settings.
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Table 1

Workload Categories (Talk Test Method)

Workload Example Tasks

Talk Test & Breathing

Sitting/standing; light
Light machine operation; slow
walking on level

Brisk walking; hand tools;
Moderate lifting <25 lb.; frequent
stairs

Shoveling; carrying >50
Heavy Ib.; fast stair/climb;
pushing/pulling loads

Speaks in full sentences
without pause; Breathing
normal.

Speaks in short
sentences (needs brief
pauses). Breathing
deeper;

Speaks only a few words
before pausing. Breathing
heavy; Mouth breathing.

Table 2:
Work/Rest by WBGT

WBGT  Light

Moderate Work Heavy Work

Range (°F) Work
0
77-81 \13)21?/ 0% 75% work / 25% 50% work / 50%
rest ® rest rest
0
82-85 \lv(z)(ilﬁo/ 0% 50% work / 50% 25% work / 75%
rest " rest rest

86-88 /25% rest rest

89+ / 50% rest recommended

75% work 25% work / 75% Rest only — work not

recommended

50% work Rest only — work not Rest only — work not

recommended
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Table 3:

Quick Reference — Work/Rest Cycles

wpGr SMeWork  pt Time
(°F) Time (per (per hour) Notes
hour)
<80  60min 0 min Normal work,
hydration encouraged
30-84 45 min 15 min Rest in shade or cooled
area
85-88 30 min 30 min Mandatory shaded/cool
rest
89_90 15 min 45 min Only llght tasks during
work periods
> 90 0 min 60 min Rest only — suspend
heavy work
Table 4:
Hydration Guidelines by Workload
Water Intake
Workload WBGT o (per 15-20 Notes
Range (°F) .
min)
Light <82 4 07 (V4 cup) Steady sipping prevents
mild dehydration
Hydrate before thirst; add
~H—. 3/ ’
Moderate 82-86 6-8 0z (%41 electrolyte drink every 2-3
cup)
hrs.
Strict schedule;
~8-10 oz (1- S
Heavy >86 1% cups) electrolytes essential if

sweating heavily
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Table 5:

Dehydration Self-Check (Urine Color Guide)

opme. - GYAratoOn 4 ction Needed

Clear to Well hydrated Maintain regular fluid intake

pale yellow

Light Slight Drink water at next break; increase
yellow dehydration steady sipping

Dark Moderate Increase fluid intake immediately;

yellow dehydration

Amber/  Severe
very dark  dehydration

add electrolyte drink

Stop work, rest in shade, hydrate;
seek medical evaluation if symptoms
persist

What to Have on Hand

Using the Work/Rest & Hydration Tables effectively requires

not just awareness, but also the right supplies and tools.

Supervisors and safety leaders should ensure the following items

are available before hot work begins:

e Cool drinking water — At least 1 quart (32 oz) per
worker per hour in hot conditions.

e Electrolyte drinks — Sufficient supply for each crew; as a
guideline, one 20 oz bottle per worker every 2—-3 hours
during heavy exertion.

o Shaded or cooled rest areas — Pop-up tents, tarps, vehicles
with AC, or designated cooling stations.
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Wet Bulb Globe Thermometer (WBGT) or equivalent —
To measure environmental heat load (includes wet bulb,
globe, and dry bulb sensors).

Basic thermometer (dry bulb) — If WBGT device not
available, for approximate conditions (not as accurate, but
still useful).

Heart rate monitor or manual pulse check — To spot
early signs of overexertion; keep extra batteries if
electronic.

Time-tracking device — A watch or timer to enforce
scheduled work/rest cycles.

Urine color comparison chart — A simple laminated card
for workers to self-monitor hydration.

First aid kit with cooling supplies — Cold packs, cooling
towels, misting spray bottles, or ice chests.

Communication tools — Radios or phones to contact
supervisors or EMS quickly if a worker shows symptoms.

What To Avoid

Some common habits and beverages work against heat safety

by increasing dehydration or masking symptoms of heat stress.

Supervisors should remind workers report any early symptoms,

and to limit or avoid the following during hot conditions:

Caffeinated drinks (coffee, strong tea, energy drinks) —
Can act as mild diuretics and may reduce net hydration if
consumed in place of water or electrolyte drinks.

Sugary sodas and fruit juices — High sugar content slows
absorption and may cause stomach upset when consumed
in large amounts during heat stress.

Alcohol — Avoid; it dehydrates the body and impairs
judgment about when to rest or hydrate.
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o Excessive “chugging” of water — Drinking large amounts
all at once is less effective than steady sipping; it can also
risk electrolyte imbalance if not balanced with salts.

o Skipping meals — Reduces salt and electrolyte intake,
which are necessary for fluid balance. Encourage light
meals or snacks rather than fasting.

e Heavy or dark-colored clothing beyond PPE
requirements — Increases heat load unnecessarily.
Encourage lighter, breathable layers where allowed.

Notes on Tables and Guidance

Table 1 (Workload Categories — Talk Test Method):

The “talk test” is a widely recognized field method endorsed in
exercise physiology and occupational safety research. This table is
a simplified adaptation of how ACGIH, NIOSH, and ISO define
workloads by metabolic rate. It is presented here in plain language
so supervisors can classify workload levels in the field without

needing to interpret technical units such as watts.
Table 2 (ACGIH TLVs® — Work/Rest by WBGT):

The values shown are directly adapted from the ACGIH
Threshold Limit Values (TLVs®) for Heat Stress (2017 edition,
reaffirmed in 2021). The WBGT ranges and work/rest percentages

are reproduced from that authoritative standard.
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Table 3 (Quick Reference — Work/Rest Cycles):

This table is a simplified derivative of the ACGIH TLVs®. It
translates percentages into minutes per hour, making the
recommendations easier to apply in field settings. While
simplified, the numbers remain directly grounded in the TLV

guidance.
Table 4 (Hydration Guidelines by Workload):

The hydration values are based on the NIOSH Criteria for a
Recommended Standard: Occupational Exposure to Hot
Environments (2016 update) and OSHA’s “Water. Rest. Shade.”
campaign. NIOSH specifically recommends about 1 cup (=8 0z) of
water every 15-20 minutes in very hot conditions. The ranges
presented here (4-10 oz) are drawn from those authoritative
guidelines and adjusted into a practical format for use alongside

workload categories.
Table 5 (Urine Color Guide):

The urine color chart is widely published in occupational
health resources, including U.S. Army, Navy, and NIOSH
hydration monitoring guides. The color categories and associated
actions are consistent with those sources, and are presented here in

a simplified three-column layout for clarity and field use.
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What to Have on Hand

The recommended items—cool drinking water, electrolyte
drinks, shaded rest areas, WBGT devices, heart rate monitors, first
aid supplies, and communication tools—are directly supported by
NIOSH (2016 Criteria Document), OSHA heat safety campaigns,
and ACGIH best practices. Quantities (e.g., approximately 1 quart
of water per worker per hour, one 20 oz electrolyte drink every 2—3
hours during heavy work) reflect NIOSH and U.S. military

hydration guidance.
What to Avoid

Certain common habits and beverages can undermine heat
safety. NIOSH and OSHA advise limiting caffeine (coffee, strong
tea, energy drinks) since it can worsen dehydration if used as a
substitute for water. Sugary sodas and juices slow fluid absorption,
and alcohol is universally discouraged in OSHA, NIOSH, and

military guidance.

Drinking large amounts of water at once (“‘chugging”) is less
effective than steady sipping and may increase the risk of
hyponatremia if electrolytes are not replaced. NIOSH also
highlights the importance of not skipping meals, since food
provides needed sodium and electrolytes. Finally, heavy, or dark
clothing beyond required PPE adds unnecessary heat load; lighter,
breathable layers are preferred when possible under safety rules.
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Adapted from ACGIH TLVs® (2017/2021), NIOSH Criteria for
Occupational Exposure to Hot Environments (2016), OSHA's
“Water. Rest. Shade.” campaign, and U.S. military hydration
guidance. Simplified for field application.
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B: Heat Recognition & Response

Recognizing heat exhaustion early is critical to preventing
escalation into heat stroke, which is a life-threatening emergency.
This appendix provides a simple, practical checklist of symptoms
and actions for workers, supervisors, and safety leaders. It is

intended for quick reference in the field.

Early Symptoms (Mild)

e Heavy sweating

o Fatigue, weakness

e Thirst

e Dizziness or lightheadedness

o Headache

Response Actions:

e Move worker to a shaded or cooler area.
e Provide cool water (small, steady sips).

e Encourage rest for 15-20 minutes before resuming light

work.

e Monitor for changes in condition.
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Moderate Symptoms

Nausea or vomiting
Muscle cramps
Confusion or irritability
Clammy skin

Elevated heart rate

Response Actions:

Stop work immediately; move worker to shade or cooled

rest area.

Loosen clothing and remove excess PPE if safe.

Provide water and electrolyte drink.

Apply cooling measures (fans, wet towels, cold packs on
neck/armpits/groin).

Notify supervisor; consider contacting EMS if symptoms

do not improve within 30 minutes.

Severe Symptoms (Heat Stroke Risk)

Confusion, fainting, or seizures
Hot, dry skin (sweating may stop)
Core body temperature likely >104°F (40°C)

Loss of consciousness
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Emergency Response Actions:

e (Call EMS immediately (heat stroke is a medical

emergency).
e Move worker to a shaded/cool location.

e Begin aggressive cooling: immerse worker in cold water if

available, or use cold packs, ice towels, misting/fans.
e Do not give fluids if unconscious.

o Stay with worker until EMS arrives.

Quick Safety Reminders

e Buddy System: Workers should observe one another for

early warning signs.

e Do Not Ignore Early Signs: Treat dizziness, headache, or

cramps seriously.

o Escalation is Rapid: Early intervention prevents

emergencies.

e  When in Doubt, Call EMS.

Adapted from OSHA's “Water. Rest. Shade.” campaign, NIOSH
Criteria for a Recommended Standard: Occupational Exposure to
Hot Environments (2016), and ACGIH TLVs® (2017/2021).
Simplified for field application.
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C: Sample Acclimatization Schedule

Acclimatization is the process of gradually building the body’s
tolerance to hot conditions. Workers who are new to hot
environments, returning after an absence, or considered high-risk
(older workers, those with certain medical conditions, or workers
in heavy protective clothing) are most vulnerable to heat stress. A
structured schedule helps the body adjust safely by gradually

increasing exposure over time.

Maximum Heat
Day Exposure Notes

o )
1 20% of gsual duration Frequent breaks; close observation.
of work in heat

Maintain hydration; supervisor

2 40% of usual duration :
check-ins.

3 60% of usual duration Monitor for early symptoms of
heat strain.

4 80% of usual duration Normal breaks, hydration every

15-20 min.

Worker considered acclimatized if

5 100% of usual duration
no symptoms occur.
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Special Considerations

e New Hires: Begin on the Day 1 schedule regardless of

fitness or experience.

e Returning Workers: Those absent for >1 week should

restart at Day 1.

o High-Risk Individuals: Older workers, those on certain
medications, or those wearing impermeable PPE may
require a slower pace (e.g., add extra days at 40% or 60%

exposure).

e Cooler Days: Even in mild conditions, maintain gradual

ramp-up. Acclimatization should not be skipped.

e Loss of Acclimatization: Workers who are away from hot
conditions for several weeks may lose much of their

tolerance and need to begin the schedule again.

Supervisor Responsibilities

o Track acclimatization progress for each worker, especially

new hires and returnees.
o Reinforce hydration and rest practices daily.

e Watch for symptoms during the ramp-up period; early

reporting should be encouraged and supported.
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e Adjust schedules when unexpected heat waves or high

workload demands increase the risk.

Adapted from NIOSH Criteria for a Recommended Standard.:
Occupational Exposure to Hot Environments (2016) and OSHA
Heat Illness Prevention guidance. Simplified for field application.
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D: Safety Culture Self-Check Tool

Strong safety culture is not built overnight — it is reinforced
through daily practices, leadership choices, and worker
involvement. This diagnostic tool is designed to help supervisors
and leaders reflect honestly on their current approach to heat

prevention and broader safety culture.

Rate each statement on a 1-5 scale:
1 = Strongly Disagree
2 = Disagree
3 = Neutral / Inconsistent
4 = Agree
5 = Strongly Agree

Add up your scores to identify strengths and areas for

improvement.
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1. Reporting & Openness

Workers feel comfortable reporting heat-related symptoms or
concerns without fear of reprisal.

12030405
2. Leadership Commitment

Supervisors and managers consistently allocate time, resources,
and attention to heat prevention (e.g., breaks, water, shaded areas).

O102030405
3. Communication Clarity

Messages about hydration, breaks, and recognizing heat stress are
clear, consistent, and reinforced daily.
0102030405

4. Training & Learning

Both leaders and workers receive ongoing education on heat stress

risks, recognition, and response procedures.

102030405
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5. Employee Participation

Workers actively contribute to prevention efforts by suggesting
improvements, monitoring peers, and supporting hydration/break
compliance.

12030405
6. Accountability

Supervisors and peers consistently enforce scheduled breaks,
hydration, and response protocols — with fair consequences for
neglect.

12030405
7. Continuous Improvement

Policies and practices are reviewed regularly using feedback,
incident data, or monitoring results to adapt and strengthen
prevention.

O102030405
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Scoring & Reflection
e 30-35 points: Strong safety culture; maintain momentum.

e 20-29 points: Mixed culture; some areas need focused

improvement.

o Below 20 points: Weak safety culture; urgent action

needed.

This tool is not an audit — it is a reflection exercise for leaders
and teams. The Building a Safety Culture framework offers
practical steps to strengthen weak areas and move toward a more

resilient safety culture.

Adapted from NIOSH Safety Culture categories and the
authors Building a Safety Culture framework. Simplified for field

application.
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E: Manager Training Guide

Supervisors and managers set the tone for how seriously heat
prevention is taken. Training sessions should be short, practical,
and interactive, giving workers and teams the knowledge and
confidence to act before heat stress becomes dangerous. This guide
provides a framework for toolbox talks, pre-shift huddles, or
longer training sessions, adaptable for both frontline supervisors

and higher-level managers training their leaders.

Core Discussion Points
1. Why Heat Prevention Matters

o Heat stress affects safety, productivity, and long-

term health.

o Preventing incidents is more effective and less

costly than responding to emergencies.
2. Recognizing Symptoms

o Review early, moderate, and severe signs of heat

exhaustion (see Appendix B).

o Encourage peer observation and the “buddy

system.”

3. Work/Rest & Hydration Basics
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o Introduce WBGT and simple work/rest cycles
(Appendix A).

o Stress the importance of steady hydration vs.

“chugging.”
4. Using Acclimatization Schedules
o Review sample schedule (Appendix C).

o Emphasize monitoring new hires, returnees, and

high-risk workers.
5. Role of Supervisors
o Enforce breaks and hydration without exception.

o Model the right behaviors (take breaks and hydrate
visibly).

o Act immediately if symptoms appear — do not

delay.
6. Culture & Communication

o Workers must feel safe reporting discomfort or

symptoms.

o Supervisors should encourage openness and

respond respectfully.
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Toolbox Talk Ideas

Share a short scenario (e.g., a worker ignores dizziness,

what happens next?).

Demonstrate how to use the urine color chart (Appendix
A).

Practice buddy checks — have pairs that describe what
they’d look for in each other.

Quiz: “What’s the first thing you do if a worker faints in the

heat?”

Role Expectations for Leaders

Supervisors: Monitor conditions, enforce

breaks/hydration, respond to symptoms.

Managers: Ensure resources (water, shade, WBGT
devices) are in place and support supervisors in enforcing

policies.

Teams: Support one another, report symptoms early, follow

prevention practices.
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Closing the Training

e Reinforce: “Prevention first, response immediate, culture

daily.”

o Distribute laminated reference sheets or post copies of

Appendices A—C in work areas.

e Encourage feedback — ask workers what would make
hydration, breaks, or cooling more practical in their

environment.

Adapted from OSHA's “Water. Rest. Shade.” campaign, NIOSH
Criteria for Heat Stress (2016), and supervisor training practices

in occupational health and safety. Simplified for field application.
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F: Fictional Scenarios

These fictional scenarios illustrate how environmental factors,
workload, clothing, and radiant heat interact to create different
types of risk. They can be used in training or group discussions to

sharpen hazard recognition and response planning.

Case Study 1: Indoor — Low Humidity, High Dry Bulb

o Setting: A large warehouse in the Midwest during early
summer. Ventilation is limited, but humidity remains low

(25%).

e Conditions: Dry Bulb = 95°F, Wet Bulb = 70°F, Globe =
80°F.

o Workload: Workers performing moderate lifting and

machine operation.

o Hazards: Air feels hot but “dry,” giving a false sense of
tolerance. Workers sweat heavily but evaporation is
effective at first. Without steady hydration, dehydration
develops quickly.

o Risk Point: Late shift fatigue sets in; two workers show

dizziness and confusion after skipping a water break.
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Case Study 2: Indoor — High Globe (Near Radiant Heat

Source)

e Setting: Foundry floor with workers stationed near a
furnace. Humidity is low (30%), but radiant load is

extreme.

e Conditions: Dry Bulb = 95°F, Wet Bulb = 72°F, Globe =
115°F.

e Workload: Heavy shoveling and equipment handling.

e Hazards: Even though humidity is low, the furnace’s
radiant heat pushes WBGT into dangerous territory.
Workers’ clothing becomes saturated, limiting sweat

evaporation.

o Risk Point: Supervisors recognize the high WBGT reading
and implement shorter work intervals, shaded recovery
areas, and mandatory hydration breaks. As a result,
workers complete their tasks safely without signs of heat
strain, demonstrating how proactive measures can

neutralize radiant heat risk.
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Case Study 3: Outdoor - Oilfield with Cold Air but High
Clothing Burden & Radiant Load

o Setting: Oilfield service crew in early spring. Air
temperature is cool (55°F), but workers wear thick flame-
resistant (FR) coveralls, gloves, and steel-toe boots. They
are stationed near diesel engines, with full sun overhead

and no clouds.

e Conditions: Dry Bulb = 55°F, Wet Bulb = 50°F, Globe =

95°F (due to engine and solar load).

e Workload: Heavy wrenching and lifting on wellhead

equipment.

o Hazards: Workers underestimate heat risk because of the
low air temperature. However, FR clothing traps heat,
engines radiate additional load, and direct sun accelerates

core temperature rise.

o Risk Point: After two hours, one worker begins showing
confusion and stumbles, illustrating how clothing and

radiant load can make even “cool” weather dangerous.
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Case Study 4: Outdoor — High Humidity, Constant Air
Temp

e Setting: Landscaping crew in the Southeast during mid-

summer. Humidity is very high (80%).

e Conditions: Dry Bulb = 95°F, Wet Bulb = 83°F, Globe =
100°F.

e Workload: Moderate digging and hauling with intermittent
heavy lifting.

o Hazards: High humidity prevents sweat evaporation,
causing rapid internal heat buildup. Even with shaded

breaks, core temperature climbs steadily.

e Risk Point: Within two hours, one worker develops nausea
and confusion. EMS is called after the worker becomes

disoriented and unsteady on their feet.
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