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Cold Stress & Hypothermia

Seven Categories of Safety Culture — Cold
Stress & Hypothermia

Reporting & Openness — Workers feel safe reporting early
symptoms of cold stress—such as intense shivering, numbness,
or slurred speech—without fear of stigma or reprisal.

Leadership Commitment — Supervisors and managers
consistently allocate time, resources, and attention to cold
protection through warm shelters, rotation schedules, and
enforcement of proper clothing and PPE.

Communication Clarity — Safety messages about layering
systems, wind chill dangers, and early warning signs of
hypothermia or frostbite are delivered clearly through pre-shift
talks, signage, and reminders.

Training & Learning — Ongoing education ensures that both
leaders and workers understand the risks of cold exposure, how
to recognize symptoms, and how to respond quickly before
conditions worsen.

Employee Participation — Workers actively contribute to
prevention efforts by suggesting site improvements, checking
on one another for signs of cold stress, and supporting team-
wide compliance with safe practices.

Accountability — Supervisors and peers consistently follow
through on scheduled breaks, shelter use, and buddy systems,
creating a culture where expectations are reinforced and
modeled.

Continuous Improvement — Cold stress safety policies are
regularly reviewed and updated using incident data, worker
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feedback, and environmental monitoring (e.g., wind chill
advisories) to strengthen prevention over time.

Together, these seven categories show what a mature culture of
cold 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 Cold Stress & Hypothermia 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.
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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
cold stress, waiting until workers are already shivering, numb, or
disoriented 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. Cold air, wind chill, wet clothing, and
workload combine to lower 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.

Proper clothing and shelter are central to prevention. A
proactive policy ensures workers have layered clothing, insulated
gloves, and access to warming stations throughout the shift.
Leaders must also recognize the importance of structured work-rest
cycles, which give the body time to recover and rewarm. These
cycles, when enforced consistently, can dramatically reduce the

likelihood of hypothermia or frostbite.

Prevention is not limited to policy. Engineering controls, such

as heated shelters, windbreaks, or insulated tools, remove or reduce
2



hazards before they reach the worker. Administrative controls, like
rotation schedules and monitoring for wind chill advisories, give
teams the structure to avoid overexposure. 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.

L] Prevention is stronger than response — leaders must act before
workers show signs of cold stress.

L1 Proper clothing, shelter, and work-rest cycles are core
strategies to keep the body balanced and reduce risk.

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



Chapter 1: Prevention First

1. Prevention is always more effective than response when it

comes to cold stress.

HIERARCHY OF By the time a worker is shivering

CONTROLS-EXAMPLE o
uncontrollably or showing signs of

A hypothermia, options for recovery are
nonesseI:niaI
worl

Heated break
shelters

Mandatory
warmup breaks

limited and damage may already be
underway. A prevention-first strategy
ensures workers remain safe, avoids costly

Keep clothing dry
delays, and strengthens the foundation of a

Layered insulated gear

reliable safety culture.

2. Preventing cold exposure eliminates risk before it harms

people, equipment, or productivity.

Frozen hands and slowed reactions can lead to dropped tools,
equipment damage, or errors that cascade into accidents.
Eliminating or minimizing exposure to cold conditions protects
both workers and operations, reducing avoidable risks that drain

efficiency and morale.

3. Cold stress prevention begins with understanding
environmental factors such as air temperature, wind chill,

moisture, and workload.



Cold air strips body heat, wind accelerates that loss, wet
clothing amplifies cooling, and physical exertion depletes energy
reserves. Leaders who anticipate how these factors combine can
intervene early with protective measures before conditions cross

into dangerous territory.

Wind chill deserves special attention because it dramatically
changes safe exposure times. A still day at 25°F feels manageable,
but the same temperature with a 20-mph wind feels like 10°F,
quickly leading to frostbite or hypothermia. Leaders must train
crews to consult wind chill charts before starting work so exposure

can be limited appropriately.

Moisture is another silent hazard. Sweat, snow, or rain trapped
inside clothing accelerates heat loss through evaporation and
conduction, turning moderate cold into dangerous cold.
Supervisors must emphasize moisture-wicking base layers, prompt
removal of wet clothing, and staging of spare dry gear. When
workers stay dry, their resilience against cold exposure increases

dramatically.

4. Clothing and layering policies must be proactive, ensuring
workers dress for conditions rather than waiting until they feel

cold.

Layering systems that wick moisture, insulate, and block wind

allow workers to stay warm and dry. Making proper clothing
5



mandatory and ensuring it is available keeps prevention from

becoming an afterthought left to

THREE-LAYER ] e

SYSTEM (COLD) individual choice.
o ‘L“’tYeI")“g The three-layer system is the
il Ty foundation of effective cold

synthetic or

merino; keep skin .

dry (avoid cotton). protection. The base layer should
* Mid - insulate:

fleece/down/ wick sweat away from the skin, the
synthetic; keep

loft dry. . .
‘W i middle layer should insulate, and the

wind- and .
waterproof, with outer layer should block wind and
vents to dump
sweat.

water.

See Appendix A for Quick Tables on wind chill, shelter spacing, and work/rest cycles, and

Appendices B-D for situational playbooks that expand clothing and shelter guidance for

specific work settings.

Workers often add bulky clothing without following this system,
which can trap sweat and increase heat loss once garments become
damp. Supervisors should model and reinforce correct layering

through training and daily reminders.

5. Access to heated shelters and structured warm-up breaks

is a proven method to reduce risk.

Short, regular warming periods restore body heat, reduce strain

on the cardiovascular system, and prevent fatigue from cold



exposure. Providing heated trailers, tents, or vehicles close to work

zones ensures that recovery is easy, consistent, and effective.

The frequency and duration of warm-up breaks should be tied
to environmental conditions. In severe cold, workers may require
10 minutes of shelter every hour, while moderate cold may only
demand breaks every two to three hours. Leaders should use
NIOSH or military cold stress guidelines as benchmarks for

planning.

Accessibility is just as important as frequency. If the only
heated shelter is far from the work zone, workers will delay taking
breaks and risk overexposure. Strategically locating warming
stations close to crews reduces friction and makes compliance

natural rather than forced.

6. Engineering controls, such as windbreaks, insulated
tools, and heated trailers, reduce cold exposure before it

reaches the worker.

Addressing hazards at the source reduces the burden placed on
the human body to adapt. Investments in engineering solutions
demonstrate leadership’s commitment to long-term prevention

rather than relying solely on personal endurance.



7. Administrative controls, like rotation schedules and
monitoring weather advisories, provide structure to limit

overexposure.

Shuffling crews, planning work around extreme cold, and
adjusting schedules based on wind chill warnings prevent
overexposure from accumulating into dangerous cold stress. These
practices create predictability and ensure fairness across the

workforce.

Leaders should integrate National Weather Service advisories,
wind chill charts, and real-time forecasts into daily planning. By
reviewing conditions at the start of each shift, supervisors can
schedule shorter rotations or delay non-essential tasks during
extreme cold. Transparent communication about these decisions
builds trust, showing workers that management prioritizes safety

over pushing through at all costs.

8. New or returning workers are at higher risk and require

gradual acclimatization to cold environments.

Workers unfamiliar with harsh conditions may push themselves
too far to match experienced peers. A structured approach that
eases them into full exposure ensures their bodies adjust safely and

reduces the likelihood of early incidents.



9. Training programs empower supervisors and employees
to recognize early symptoms of hypothermia, frostbite, and

trench foot.

When everyone knows the warning signs—shivering,
numbness, slowed speech, or pale skin—teams can intervene
before damage becomes irreversible. Training builds confidence so

workers act quickly instead of hesitating in the face of uncertainty.

Effective training goes beyond lectures. Scenario-based
exercises, where workers role-play spotting symptoms in a partner,
help reinforce recognition skills under pressure. Workers who
practice calling for help or guiding a shivering teammate to shelter

are far more likely to respond correctly in the field.

Training should also include clear protocols for escalation.
Workers need to know when to notify a supervisor, when to stop
work, and when to call emergency services. Without this clarity,
warning signs may be ignored until it is too late. Embedding these
steps into daily routines creates muscle memory that can save

lives.

10. A culture of prevention requires daily reinforcement,
not just seasonal reminders, so cold stress awareness becomes

routine.



Posting a policy once in the winter is not enough. Toolbox
talks, signage, and regular reminders keep cold stress visible in the
minds of workers and supervisors, embedding prevention into the

everyday rhythm of work.

Chapter 2: Your Team Might Resist

What You or Your Team Might Resist

Even the best safety practices encounter resistance. Cold stress
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 eased into cold exposure
through rotation schedules or gradual acclimatization may be
teased or pressured to keep pace with the crew. In male-dominated
work settings, this can resemble hazing — suggesting that asking
for a warm-up break is weakness. Leaders must set the tone by
making it clear that rotation and acclimatization are policy, not
optional, and that protecting a worker’s health is not weakness but

professionalism.
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2. “This Costs Too Much”

Supervisors and managers may see heated shelters, extra
clothing, or frequent warm-up breaks as a financial burden. Paying
for propane heaters, insulated PPE, or reduced outdoor time may
appear costly compared to pushing through. The reality is that one
case of hypothermia or frostbite can cost far more in medical bills,
lost time, regulatory scrutiny, and damaged 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 warm-
up breaks or ignore wind chill warnings. Leaders must remind
teams that cold stress does not negotiate with schedules. A worker
hospitalized for hypothermia halts 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 extra gloves, dry socks, or insulated tools. Leaders
should anticipate this by assigning responsibility: who checks cold-

weather PPE, who stages warming shelters, and who monitors

11



weather advisories. Treating preparation as part of the job — not

an extra step — prevents gaps that leave workers vulnerable.
Turning Resistance into Culture

Resistance to cold stress 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 warm-up breaks, dry clothing,
and shelter access 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 caused by cold exposure, there are
thousands of other cases—emergency room visits, recordable

illnesses, frostbite injuries, and countless unreported “near misses.”

This means the average crew or outdoor team is far more likely
to face shivering, numbness, or confusion from cold stress than to
experience a fatality. Yet these so-called “minor” incidents carry

long-term costs, lost productivity, and real human consequences.
12



Estimated

Incident Type Annual U.S. Source

Count
oo ~20-30

Fatalities (Cold deaths/year BLS CFOI (1992—

Exposure / tional 2020

Hypothermia) (occupationa averages)
cases)

OSHA Recordables ~2,000-3,000

(Cold-related annually (days BLS SOII (2011

Illnesses/Injuries)

Emergency Dept. Visits

(All Cold-Related)

Frostbite/Chilblain
Cases (Est.)

Near-Miss Symptoms
(Shivering, Numbness,

Fatigue)

away from work)

~8,000+
cases/year

Tens of thousands
annually, many
unreported

Likely thousands
per year

2020 estimates)

CDC National
Hospital
Ambulatory
Medical Care
Survey

CDC / NIOSH field
observations

NIOSH / Military
cold weather
reports

The following statistics illustrate the scope of cold-related

illness and injury across workplaces, communities, and outdoor

activities. 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, student, or community member whose health and

livelihood were disrupted.
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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 cold stress is
not a minor seasonal inconvenience but a significant health and

business risk that demands sustained prevention.
Cold Stress Statistics
1. Workplace Burden (OSHA/BLYS)

e ~20-30 fatalities per year from occupational cold exposure

(BLS).

e ~2,000-3,000 serious illnesses/injuries per year requiring
days away from work (BLS SOII, 2011-2020).

e For every death, there are hundreds of serious non-fatal

cases.
2. Medical Outcomes (Hypothermia, Frostbite, ER Visits)

o Tens of thousands of workers each year experience frostbite
or hypothermia symptoms (CDC/NIOSH, many
unreported).

e Hypothermia cases are less common than frostbite but carry

high fatality rates if untreated.
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~8,000 people per year treated in emergency departments
for cold exposure (CDC).

The “iceberg”: frostbite, shivering, and ER visits are far

more common than death.
Youth & Community Risks

Outdoor athletics: hundreds of cold injury cases occur each
year, especially in football, cross-country, and marching
band (CDC/NATA).

Most cold-related sports injuries occur early in the season

when teams are not yet acclimatized.

Cold exposure also affects community events such as
outdoor drills, volunteer programs, and emergency

response training.
Hidden & Financial Impacts

Near misses: shivering, numbness, or confusion go

unreported by thousands of workers annually (NIOSH).

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

often precede more serious cases.
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e Economic burden: a single $10,000 cold injury claim may
require ~$500,000 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 cold-related illness, leaders must first recognize

how it develops.

This chapter describes the signs and symptoms of hypothermia,
frostbite, and trench foot, the conditions that cause them, and the
hidden risks that may not be obvious until a worker is already

compromised.

Cold stress is a progressive condition that develops as the

body loses heat faster than it can generate it.

The earliest stage begins with shivering and discomfort as the
body tries to restore warmth. If exposure continues, energy
reserves drain, and the body loses the ability to maintain core
temperature. Workers may appear tired, clumsy, or withdrawn—

subtle signs that danger is advancing.

16



RECOGNIZING COLD STRESS — SYMPTOM ESCALATION
EARLY - ADVANCED

- 2 Aﬁ
SHIVERING, NUMB Slowed or Confusion,
GOOSFFLESH, FINGERS, slurred stumble or
COLD SKIN | CLUMSYGRIP speech collapse

ACT NOW: ACT NOW: ACT NOW: ACT NOW:

MOVETO  CHANGEWET STOPWORK, CALL EMS
SHELTER GLOVES WARM IMMEDIATELY

Left unchecked, this progression accelerates. Hypothermia
shifts from shivering into confusion, loss of coordination, and
slowed speech. At this point, the worker’s judgment is impaired,
and they may resist help or behave irrationally. Without
intervention, collapse and unconsciousness follow as the body

shuts down vital functions.

Recognizing the stages early is essential because waiting until
symptoms are severe reduces the likelihood of recovery. See
Appendix E for supervisor and manager training materials that
reinforce recognition and escalation of cold stress symptoms in the
field. Once hypothermia progresses into advanced stages, survival

depends on immediate emergency response. Leaders who act when

17



shivering or confusion first appear prevent predictable tragedies

and protect both lives and operations.

Early warning signs include intense shivering, numbness,

tingling, and slowed reaction time.

These symptoms may seem minor to tough workers who pride
themselves on endurance, but in cold conditions they are red flags.
Supervisors must be trained to notice these cues, because workers

themselves may dismiss discomfort as “just part of the job.”

The danger lies in how ordinary these symptoms appear. Numb
hands may look like clumsiness; slowed speech may be brushed
off as fatigue. Quick checks during breaks—asking direct
questions, observing gait and dexterity, listening for slurred

words—help leaders catch what workers might ignore.

Prompt recognition at this stage allows for small but effective
interventions: moving to shelter, replacing wet gloves, or sipping a
warm drink. Intervening early keeps the condition reversible and

prevents escalation to hypothermia or frostbite.

These symptoms are subtle enough that workers may

mistake them for ordinary fatigue or clumsiness.

Ignoring them is dangerous, as they are the first indicators of a

body losing heat. Supervisors should conduct quick checks during

18



breaks and watch for unusual behavior such as irritability, loss of

coordination, or glassy eyes.

Even small interventions at this stage—moving to a heated
shelter, changing out wet clothing, or consuming warm fluids—

can stabilize a worker before their condition worsens.

Creating a culture where workers feel safe speaking up about
discomfort, without being seen as weak, is vital for catching these

early stages.

If untreated, cold stress can advance toward hypothermia,
frostbite, or trench foot—conditions that can cause permanent

damage or death.

At this stage, workers may lose sensation in extremities, show
pale or waxy skin, or collapse entirely. Immediate emergency
response is required, as permanent tissue damage or fatal outcomes

are likely without rapid intervention.

Environmental contributors include low air temperature,

strong wind, wet clothing, and prolonged exposure.

Wind chill accelerates heat loss, making temperatures feel
much colder than the thermometer reads. Even moderate cold can
become dangerous when wind strips warmth from exposed skin in

minutes.
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Moisture multiplies the risk. Sweat, rain, or melted snow
trapped in clothing pulls heat from the body, speeding the onset of
cold stress. Leaders must ensure workers have moisture-wicking
base layers, waterproof outer garments, and access to dry

replacements during long shifts.

Prolonged exposure compounds these factors. A worker who
could manage an hour in the cold may be overwhelmed after four,
especially without adequate breaks. Leaders who monitor
conditions holistically—not just temperature—are best positioned

to intervene before exposure becomes harmful.

Work-related contributors include heavy exertion,

inadequate breaks, and precision tasks.

Exertion increases sweat, which dampens clothing and
accelerates cooling. Precision tasks, like handling tools or small
parts, become unsafe as dexterity declines. Without structured
breaks and warming opportunities, errors multiply, and hazards

grow.

Individual risk factors include age, fitness, acclimatization,

medical conditions, and quality of clothing.

Older workers may have reduced circulation and slower

recovery from cold exposure. Those with heart disease, diabetes, or

20



poor circulation face additional vulnerabilities. Workers who lack

cold-weather experience or proper gear are also at heightened risk.

No two workers face cold stress the same way. Leaders must
avoid one-size-fits-all policies, instead monitoring vulnerable
groups more closely and tailoring assignments to individual
tolerance. Adjusting workloads and offering additional recovery

opportunities create fairness and reduce preventable incidents.

Certain medications and pre-existing medical conditions

can make workers more vulnerable.

Drugs that affect circulation, blood pressure, or metabolic rate
can increase risk. Workers with these vulnerabilities may require

closer monitoring, adjusted workloads, and more frequent breaks.

Hidden risks appear when conditions change suddenly,

such as moving from warm to cold areas.

A worker stepping from a heated cab into an outdoor yard may
not feel prepared for the sudden cold load. These transitions create
a shock that accelerates stress on the body. Sudden weather
changes, like an unexpected cold front, can also catch crews

unprepared.

Supervisors and coworkers must be trained to recognize

symptoms in others who may not notice them.
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Workers experiencing cold stress often underestimate their own
condition, making peer observation vital. Buddy systems where

workers monitor one another add a critical layer of protection.

Accurate recognition of cold stress hazards forms the

bridge between prevention planning and effective response.

Policies and gear 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, even

the best prevention systems can fail.

This bridge between planning and practice requires
reinforcement. Leaders must communicate that recognition is not
optional—it is part of the job. Training, observation, and peer
accountability ensure recognition becomes a routine behavior, not

an afterthought.

When recognition is embedded into culture, prevention
strategies gain power. Workers no longer dismiss shivering or
numbness as trivial, but treat them as actionable warnings. This
cultural shift ensures prevention is applied when and where it

matters most.
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Chapter S: Environmental &
Workload Factors

Environmental monitoring and workload management are
essential for protecting workers. This chapter introduces the
measurements that matter—such as wind chill and wetness
exposure—and explains how environmental conditions combine

with physical exertion to create risk.

The Wind Chill Index is the most widely used measure of

environmental cold stress.

Wind chill provides a composite picture of cold risk by
accounting for both air temperature and wind speed. Unlike a
single thermometer reading, it reflects the combined burden of
environmental factors on the human body. This makes wind chill
the preferred tool for evaluating real-world conditions where cold

illnesses may develop.

WIND CHILL EXPLAINER See Appendix A for Quick Tables,

20°F + 20 mph . . . .
+ — . including the wind chill chart,
Wian ﬂ frostbite risk bands, and work/rest
Airtemp  speed Feels like : :
guidance tied to workload

intensity.

The formula used by the National Weather Service

demonstrates how air temperature and wind speed interact to
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accelerate heat loss. As wind increases, it strips away the thin
insulating layer of warm air next to the skin, making the
environment feel significantly colder. Leaders should not rely on
“gut feeling” but instead use established calculations or published

charts to quantify actual risk.

Supervisors can access wind chill information through
handheld devices, smartphone apps, or official NWS charts posted
in break trailers or safety stations. By consistently checking wind
chill values before and during shifts, leaders provide their teams

with reliable data and clear thresholds for action.

Air Temp Smph 10mph 15mph 20mph 30 mph

°F) Wind Wind Wind Wind  Wind
40 36 34 32 30 28

30 25 21 19 17 15

20 13 9 6 4 0

10 0 4 9 11 -16

0 11 -15 -19 22 28
-10 22 27 31 34 -39
20 -34 -39 43 -47 53

Wind chill combines air temperature with wind speed to

show how quickly heat is lost from the skin.

Air temperature alone often underestimates the severity of
conditions. For example, a still day at 20°F may be manageable,

but with a 20-mph wind the effective temperature feels closer to

24



4°F, creating frostbite risk in less than an hour. This makes wind

speed as important as temperature in determining safe exposure.

Leaders must train teams to interpret wind chill properly and to
respect posted guidelines. Crews who ignore wind chill values may
push past safe limits without realizing how fast the body is losing
heat. Integrating wind chill checks into daily briefings reinforces
that these numbers are not theoretical—they directly predict the

speed at which workers may be injured.

By using wind chill, organizations avoid the blind spots of

relying on air temperature alone.

The thermometer may read in the mid-20s, but with even
moderate wind, conditions shift rapidly into the danger zone.
Leaders who understand this can schedule more frequent breaks,

rotate crews, or stage heated shelters closer to the worksite.

Wind chill charts and devices also provide a defensible record
if incidents occur. By showing that decisions were based on
recognized metrics, organizations strengthen both worker
protection and compliance credibility. This transparency builds
trust with employees, who can see that prevention decisions are

grounded in evidence, not guesswork.

Moisture exposure directly influences cold strain by

stripping heat from the body.
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When clothing becomes wet from sweat, rain, or snow,
conductive and evaporative cooling accelerate. Even in above-
freezing temperatures, damp clothing can drop body temperature

quickly, undermining insulation and creating dangerous conditions.

The harder workers exert themselves, the more sweat they
produce, which dampens clothing layers. Without moisture-
wicking base layers and access to dry gear, prevention plans
underestimate exposure. Leaders must anticipate wet conditions

and ensure workers have dry replacements staged near the job site.

Workload intensity directly influences cold strain by

raising sweat production and draining energy reserves.

Heavy exertion in cold weather may seem protective, but it
often produces damp clothing that accelerates chilling during rest
periods. Even in moderate cold, carrying, digging, or lifting can

exhaust the body’s reserves and compromise circulation.

Supervisors should rotate heavy tasks, slow pace when
possible, and schedule warm-up breaks in heated shelters.
Recognizing the physiological limits of the human body is just as

important as meeting production goals.

The American Conference of Governmental Industrial

Hygienists (ACGIH) and the U.S. Army publish exposure
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guidelines that use both wind chill and workload to

recommend safe work/rest schedules.

These guidelines set thresholds based on the interaction
between environment and exertion. For example, light work may
be safe in colder conditions, while heavy work requires more
frequent breaks and shelter access. Though not enforceable OSHA
standards, they are respected benchmarks that organizations adopt

to structure cold prevention policies.

NIOSH criteria documents emphasize wind chill and
workload as prevention tools rather than relying on simple air

temperature.

The National Institute for Occupational Safety and Health
advises employers to use wind chill whenever possible, because it
better reflects conditions in outdoor and industrial settings. Unlike
bare temperature readings, wind chill accounts for moving air that
directly affects workers. Using wind chill allows leaders to

implement controls before workers reach dangerous strain levels.

NIOSH stresses that workplace realities—like wet clothing,
metal tools, and heavy PPE—make air temperature alone

inadequate for cold safety.
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Wind chill fills these gaps by reflecting the actual strain on the
human body. This scientific grounding makes wind chill a

defensible metric in policy, training, and even litigation.

Employers who use wind chill and workload monitoring

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 rotating high-exertion tasks.
This transparency builds trust and reinforces the principle that

prevention is grounded in evidence, not guesswork.

Air movement, whether natural wind or mechanical fans,

influences cooling rates.

While airflow helps dissipate heat in summer, in cold
conditions it strips warmth away. Leaders must recognize when
wind is protective and when it increases risk, especially in partially

sheltered or open sites.

Monitoring must be paired with active management—

adjusting shifts, breaks, and clothing expectations in real time.

Measurements only matter when they lead to action. Leaders
must translate wind chill readings into immediate decisions, such
as shortening exposure time, adding warm-up breaks, or

rescheduling outdoor work. Without management follow-through,
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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.

Chapter 6: Physiology & Limits

Not all workers respond to cold the same way. This chapter
explores how age, circulation, hydration, body composition, and
clothing affect a worker’s ability to tolerate cold conditions. It
highlights how core body temperature drops under strain and why
monitoring human limits is as important as measuring

environmental stress.

1. Core body temperature must stay within a narrow range

for safe physiological function.

The human body maintains a stable core temperature around

98.6°F (37°C). Even a small drop below this range begins to
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impair normal function, slowing reflexes, reducing dexterity, and
dulling judgment. When core temperature falls below 95°F (35°C),
hypothermia is present, and immediate corrective action is

required.

As body temperature continues to fall, organ systems begin to
shut down. Circulatory efficiency declines, nerve signals slow, and
muscle performance drops sharply. These changes can occur
gradually, leading workers to underestimate their condition until

collapse is near.

Recognizing that even minor drops in core temperature are
dangerous helps leaders treat cold stress as an urgent safety hazard
rather than a seasonal inconvenience. Prevention practices,
monitoring, and timely intervention all depend on understanding

this narrow margin for safety.

2. Older workers often have reduced circulation, making

them less tolerant of extreme cold exposure.

Aging reduces cardiovascular reserve and slows peripheral
blood flow. In cold environments, this means older workers
struggle to maintain warmth in extremities, leaving fingers, toes,
and ears vulnerable to frostbite. Even moderate cold can be more

taxing for older employees than for younger peers.
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This does not mean older workers cannot perform safely in
cold environments, but it does require adjustments. Leaders must
plan more frequent breaks, provide high-quality protective
clothing, and monitor recovery times. By acknowledging age as a
factor, organizations prevent preventable injuries and show respect

for their workforce.

3. Hydration strongly influences circulation, blood volume,

and the body’s ability to regulate temperature.

Workers may think dehydration is only a hot-weather problem,
but cold air is often dry, and heavy clothing can cause sweating
that goes unnoticed. Without adequate fluid intake, blood volume

falls, reducing circulation to extremities and accelerating heat loss.

Dehydration also diminishes shivering efficiency, one of the
body’s main defenses against cold. A dehydrated worker may
fatigue faster, lose coordination, and experience greater strain on
the cardiovascular system. Warm fluids, such as soups or teas, are

especially effective for maintaining both hydration and body heat.

Leaders should emphasize hydration as a year-round necessity.
Reminders during breaks, availability of warm drinks, and policies
discouraging caffeine overload all help maintain circulation.
Workers who stay hydrated are better able to tolerate cold and

recover quickly from exposure.
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4. Body weight and body composition change how heat is

stored and lost.

Individuals with more body fat may retain heat longer, while
leaner workers lose it more quickly. Muscle mass produces heat
during exertion but requires energy reserves that may deplete under
prolonged cold exposure. Leaders should recognize these

differences when assessing vulnerability.

5. Clothing, particularly when wet or inadequate, reduces

the body’s ability to maintain safe temperature.

Improper layering, non-insulated gloves, or damp socks
accelerate heat loss. Even high-quality gear becomes ineffective
when wet, so policies must include dry clothing staging and clear

guidance on layer management.

6. Workers vary in acclimatization; gradual exposure

improves a person’s tolerance to cold over time.

Cold-acclimatized workers develop better circulation to
extremities and improved shivering responses. Rotating
assignments and easing new employees into harsh conditions

reduces shock and builds tolerance gradually.

7. Medical conditions and certain medications can increase

individual vulnerability to cold stress.
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Diabetes, cardiovascular disease, and medications affecting
blood pressure or circulation can significantly reduce cold
tolerance. Workers with these conditions should be monitored

closely and may require workload adjustments.

8. Monitoring both human limits and environmental

measures creates a complete picture of cold risk.

Wind chill values provide environmental benchmarks, but
physiological signals—such as shivering, numbness, and slowed
heart rate—reveal how individuals are coping. Leaders who
combine both types of monitoring detect risks earlier and respond

more effectively.

Wind Chill Frostbite Risk Estimated Time for Frostbite on

(°F) Level Exposed Skin

0to-9 Low Generally >60 minutes

-10to -19  Moderate 30—-60 minutes

-20t0 -29  High 10-30 minutes

-30to -39  Very High 5—-10 minutes

-40 or below Extreme <5 minutes — immediate danger

Notes for Leaders

e Times are approximate and assume average healthy adult
conditions; children, older adults, or workers with poor
circulation may experience frostbite more quickly.

o Riskrises if clothing is wet, wind is gusty, or protective
gear is inadequate.

e These thresholds apply to exposed skin — especially
fingers, ears, nose, and face.
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e Preventive measures: reduce exposure duration, use layered
PPE, stage warming shelters, rotate tasks.

9. Supervisors can encourage workers to check circulation

and heart rate during recovery breaks.

A slowing or irregular pulse, prolonged numbness, or persistent
shivering beyond rest periods are warning signs that workload or
exposure must be reduced. This practice is not a medical substitute
but serves as a simple, field-ready tool for spotting strain before it

escalates.

10. When paired with environmental monitoring and
individual assessments, these physiological factors create a

complete picture of cold stress risk.

No single metric can predict outcomes, but by combining wind
chill data with worker-specific factors like age, health, hydration,
and clothing, leaders provide the best protection. This integrated
approach ensures safety decisions are evidence-based and worker-

focused.

11. Shoveling snow at home carries unique risks that

combine both cold stress and overexertion.

Unlike structured worksites, residential settings often lack
supervision, warm-up shelters, or safety protocols. A person

shoveling snow alone may push themselves harder than they
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realize, especially when working against time or trying to clear

heavy, wet snow.

This exertion raises internal heat production, creating a
paradox where the body risks both heat exhaustion from overwork
and hypothermia from the cold environment. Slips and falls on icy
surfaces add to the danger, making snow shoveling one of the most

hazardous everyday winter tasks.

Cardiac stress is another concern. Shoveling snow places
sudden, heavy demand on the heart, particularly when combined
with cold air that constricts blood vessels. Older adults, people
with preexisting conditions, and those unaccustomed to strenuous

activity face the highest risk.

Leaders should encourage community members, neighbors,
and family to pace themselves, take frequent breaks, and dress in
layers that allow sweat to escape while still retaining warmth.
Approaching snow removal as a safety-sensitive activity helps

prevent avoidable medical emergencies in ordinary settings.

Chapter 7: Leadership Actions

Leaders play a key role in reducing risks. Cold stress and
hypothermia do not affect all workers equally. Age, body weight,
fitness, and hydration change how quickly a person loses heat.

Environmental factors such as wind chill, moisture, and workload
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SITUATIONAL CONTROLS — COLD WORK

AT HEIGHT ON THE GROUND | BELOW GRADE
- e
DE-ICE - DE-ICE WALKWAYS | - PUMP WATER/
CONTACT POINTS | . TRACTION MATS/ KEEP DRY
LIMIT TIME ALOFT | GRIT - LADDER & EGRESS
WARM-UP ATBASE | - SHELTERSEVERY | CLEAR
300-400 FT - TOPSIDE SPOTTER
+ HEATER

intensity multiply risk further. Just as important, the circumstances
of the work itself — whether performed at height, on open ground,
or below grade — create different hazards that require tailored

leadership actions.
Cold Stress Risks by Work Situation: What the Data Show

See Appendices B-D for detailed situational playbooks
covering At Height, On the Ground, and Below Grade work

settings, with engineering, administrative, and PPE controls.
At Height — Elevated Outdoor Work

Falls from elevation remain a leading cause of workplace
fatalities, especially in construction, where conditions like ice and

freezing rain increase slip risk. In 2022, nearly 1 in 5 workplace
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deaths were due to falls, slips, or trips — many exacerbated by
winter weather. Weather-related hazards, such as ice or snow,
contributed to at least 22 deaths in 2020 where weather was

identified as a factor (BLS).
On the Ground — Surface-Level Outdoor Work

Slip and fall injuries increase sharply in winter. In mining
operations, researchers found that as temperatures dropped, slip-
and-fall-related injuries rose significantly, especially outdoors. In
urban environments, icy surfaces lead to thousands of incidents: in
New York City alone, there are an estimated 5,600 winter slip-and-

fall accidents annually, about 14% of all winter-related injuries.
Below Grade — Ditches, Trenches, and Confined Spaces

Cold stress may not be the primary hazard in trenches, but it
compounds risks. Ice buildup, water accumulation, and limited
escape routes all increase exposure. In 2023, trench-related worker
deaths numbered 15 nationwide, down from 39 the prior year, but
still highlight the persistent risks of confined ground-level work in
winter (OSHA). Agencies emphasize trench clearance, shoring,
and engineering controls as essential during cold-weather

operations.
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Work Key Cold-Related

Setting Hazards Data Highlights

. . . ~20% of workplace deaths

At Elms?;tg lgéscgggritéon’ due to falls/slips; 22 weather-

Height rezcue » delay related fatalities in 2020
(BLS)

Slips, trips, falls; Mining injuries increase in

On the Dy cold; ~5,600 winter slip/falls

Ground gzegesﬁiztlon, moisture annually in NYC (~14% of
p winter cases)

Cold pooling, water 15 trench deaths in 2023

Below & . (down from 39 in 2022);

Grade zigélsluéztfﬁggfggﬁmd OSHA highlights winter
’ compounding hazards

1. At Height — Elevated Outdoor Work (Poles, Trees,

Ladders, Towers)

Work performed in elevated, exposed positions carries unique
risks. Cold wind accelerates heat loss at height, while icy rungs or
platforms multiply the risk of falls. Workers cannot easily stop to
warm up, and rescue in case of collapse is slower and more

complex.
Leadership Actions:

o Engineering: Ensure fall protection equipment is rated for
cold (webbing and harnesses stiffen in freezing conditions).
Use insulated grips and platform coverings to reduce slip

hazards.
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Administrative: Rotate crews more frequently, as standing
still while tethered accelerates chilling. Schedule shorter
exposure periods when wind chill is below 0°F. Stage
heated “warm-up shelters” at ground level near climbing

sites.

Training/PPE: Require mittens with liners that allow
dexterity, train workers to perform self-checks for
numbness before climbing, and enforce buddy checks for

fall-arrest readiness.

2. On the Ground — Surface-Level Outdoor Work

(Construction, Utilities, Logistics)

Ground-level outdoor work is the most common exposure and

often involves prolonged contact with mud, ice, or snow. Trips,

slips, and falls are frequent, and moisture exposure increases cold

stress. Workers may overexert themselves shoveling, lifting, or

dragging materials, combining cold stress with fatigue.

Leadership Actions:

Engineering: Provide traction mats, salt/grit applications,
and covered work areas when possible. Use portable

heaters near high-traffic ground-level stations.

Administrative: Enforce warm-up breaks every 1-2 hours
in heated spaces when wind chill is below 20°F. Assign
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clear responsibility for de-icing and walkway checks at the

start of every shift.

e Training/PPE: Require insulated, waterproof boots with
proper tread. Train workers to recognize early signs of
frostbite in hands/feet, and emphasize hydration to counter

“hidden dehydration” from dry cold air.

3. Below Grade — Ditches, Trenches, and Confined
Outdoor Spaces

Working below grade may appear sheltered, but cold collects in
low areas, often with added risks of water accumulation. Moisture-
soaked clothing, restricted movement, and difficulty exiting
quickly all raise danger levels. Emergencies in confined spaces are

harder to detect and respond to.
Leadership Actions:

o Engineering: Use pumps to prevent water accumulation,
provide ground covers to reduce conductive heat loss, and

stage portable heaters at trench access points where safe.

e Administrative: Limit exposure time in wet or enclosed
spaces. Require “topside spotters” who monitor both
conditions and worker alertness. Plan for emergency
extraction drills that account for cold-weather gear and
slower mobility.
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e Training/PPE: Emphasize proper layering (especially
waterproof outer layers), train spotters to recognize subtle
signs of confusion, and require dry spare clothing to be

available immediately at trench entry points.
Summary for Leaders

Cold stress is not uniform. A worker 40 feet in the air, one
slogging through mud at ground level, and another in a trench face
different risks, and leadership must adjust controls accordingly. By
tailoring engineering, administrative, and PPE measures to the
work situation, leaders move beyond generic policies and build a

culture where prevention matches reality.

Chapter 8: Building a Safety Culture

Cold 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
protecting the workforce—and each other—is part of normal

operations.

A prevention mindset must be woven into daily operations,

not just seasonal campaigns.

Cold safety cannot be a “winter initiative” that fades when

spring arrives. Workers build habits through repetition, and if
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prevention is emphasized year-round, safe practices become
second nature. Organizations that only act reactively after a
frostbite case or hypothermia incident 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 protection from cold is treated as the foundation
of operations, workers internalize that safeguarding people is the

true organizational value.

NIOSH identifies seven categories that define strong and

sustainable safety culture.

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
cold safety. Using these categories as benchmarks helps
organizations identify strengths and weaknesses in their current

culture.
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When applied to cold 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 numbness or shivering, 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.

Leadership commitment sets the standard for how

seriously cold prevention is taken.

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 seasonal 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 warm-up
schedules, break policies, or gear choices are more likely to
support and follow them. Involvement also surfaces practical

insights leaders may overlook, such as how gloves affect dexterity
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or where warm-up shelters are best staged. A culture that values

worker participation strengthens both prevention and trust.

Open communication encourages reporting of cold 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.

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 an extra heater, an adjusted break policy,
or relocation of PPE drying stations—they gain confidence in the

reporting system.

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 cold safety through toolbox talks, pre-shift

briefings, and scenario reviews reinforce both knowledge and
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vigilance. Learning is most powerful when it is ongoing and

connected to daily work.

Accountability systems demonstrate that cold safety is

measured and taken seriously.

When supervisors are held accountable for enforcing breaks,
proper clothing, and warm-up practices, workers see that
prevention is not optional. Audits, spot checks, and follow-ups
ensure that systems function in 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 rotating
tasks, reporting early frostbite symptoms, or maintaining
hydration—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
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responsibility grows. This resilience is what sustains prevention
culture through difficult seasons or unexpected cold snaps.
Protecting people becomes a shared mission, not just an

organizational requirement.
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Glossary

Accountability — Follow-through by supervisors and peers on
required breaks, shelter use, PPE, and buddy checks to ensure

policies operate in practice, not just on paper.

ACGIH (American Conference of Governmental Industrial
Hygienists) — Publishes widely used cold/heat exposure guidance
and work/rest recommendations that many employers adopt as

benchmarks.

Administrative Controls — Policy and scheduling methods
that limit exposure (e.g., rotation schedules, warm-up breaks, de-

icing assignments, using wind chill advisories to alter work).

At Height (Work Setting) — Elevated outdoor tasks (poles,
ladders, towers) where wind chill accelerates heat loss and icy

surfaces raise fall risk; rescue is slower and more complex.

Base/Mid/Outer Layer (Three-Layer System) — Clothing
system: base wicks moisture, mid insulates, outer blocks

wind/water; the foundation of effective cold protection.

Below Grade (Work Setting) — Work in ditches, trenches, or
confined outdoor spaces where cold pools, moisture accumulates,

and egress is restricted, compounding risk.
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Buddy System — Pairing workers to observe for early
symptoms (shivering, numbness, slowed speech) and to act quickly

when warning signs appear.

Communication Clarity — Simple, consistent messaging
(talks, signage) about layering, wind chill, and early symptoms to

guide real-time decisions in the field.

Confined Space (Outdoor/Below Grade Context) —
Limited-access work areas outdoors that hinder warming,
monitoring, and rescue; require topside spotters and extraction

planning.

Continuous Improvement — Routine review of incidents,
worker feedback, and monitoring data (e.g., wind chill advisories)

to strengthen prevention over time.

Engineering Controls — Physical changes that reduce
exposure at the source (heated shelters, windbreaks, insulated

tools, traction surfaces, pumps to remove water).

Employee Participation — Worker input on shelter
placement, clothing choices, rotation cadence, and hazard

spotting—improves practicality and compliance.

Frostbite — Local cold injury (often fingers, toes, ears, nose)
marked by numbness and pale/waxy skin; can cause permanent

tissue damage without prompt rewarming.
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General Duty Clause (OSHA) — Requires employers to
furnish a workplace free from recognized hazards (applies to cold

stress even when a specific standard is absent).

Hydration (Cold Context) — Adequate fluid intake maintains
blood volume and shivering efficiency; warm, non-caffeinated

drinks help preserve circulation and heat.

Hypothermia — Whole-body cooling (core temperature
<95°F/35°C) progressing from shivering and clumsiness to

confusion and collapse; a medical emergency.

Leadership Commitment — Visible, daily prioritization of
prevention: staging shelters, enforcing breaks, supplying proper

clothing, and modeling compliance.

Layering Policy — A proactive requirement to dress for
conditions using the three-layer system; includes staging of dry

spares and managing moisture.

Medical/Medication Factors — Conditions (e.g.,
cardiovascular disease, diabetes) and drugs affecting circulation or

thermoregulation that increase cold vulnerability.

Moisture Management — Keeping clothing dry to prevent
conductive/evaporative heat loss; includes wicking base layers,

waterproof shells, and immediate sock/glove changes.
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NIOSH (National Institute for Occupational Safety and
Health) — Issues research-based recommendations on cold/heat

prevention, training, and acclimatization.

On the Ground (Work Setting) — Surface-level outdoor
work (construction/utilities/logistics) where slips/trips/falls,

moisture, and overexertion commonly interact.

Open Reporting (Reporting & Openness) — A culture where
workers can report shivering, numbness, or slowed speech early—

without stigma or reprisal.

PPE (Cold Context) — Insulated, waterproof boots and
gloves/mittens with liners; wind- and water-resistant outerwear;

face/ear protection; dry spares on hand.

Precision/Dexterity Checks — Quick tests (thumb-to-fingers,
simple tool handling, signing name) to detect early loss of fine

motor control from cold.

Prevention Mindset — Treating cold protection as daily
practice, not seasonal campaign; anticipating risk and acting before

symptoms appear.

Risk Factors (Individual) — Age, body composition, fitness,
hydration, acclimatization, medical conditions, and clothing

quality that change personal tolerance.
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Safety Culture — Shared values and behaviors that make
protection from cold a routine part of operations; reinforced

through the seven NIOSH categories.

Shelter (Warming Station) — Heated trailer/tent/vehicle
staged near work to enable frequent, short warm-up breaks tied to

environmental conditions.

Shivering (Physiologic Signal) — Early whole-body response
to cold; strong shivering indicates early strain; waning shivering is

a red flag for progressing hypothermia.

Slip/Trip/Fall Controls — Traction mats, salt/grit, de-icing
plans, and housekeeping that reduce ground-level and elevated fall

hazards in winter conditions.

Spotter (Topside) — A designated observer for below-grade
work who monitors conditions and worker alertness and initiates

emergency extraction when needed.

Training & Learning — Initial and refresher instruction on
symptoms, layering, break schedules, and response protocols;

scenario practice to build muscle memory.

Trench Foot (Non-Freezing Cold Injury) — Prolonged wet-
cold exposure to feet causing pain, numbness, and tissue injury;

prevented by waterproofing and frequent sock changes.
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Warm-Up Breaks (Work/Rest Cycles) — Planned, frequent
recovery periods in heated spaces; frequency and duration scale

with wind chill and workload.

Windbreak — Physical barrier that reduces convective heat

loss at work areas exposed to wind.

Wind Chill (Index) — Composite measure of perceived cold
from air temperature and wind speed; primary environmental

benchmark for exposure limits.

Wind Chill Exposure Times — Approximate time to frostbite
on exposed skin at defined wind chills (e.g., <5 minutes at —40°F

or lower); used to schedule breaks and rotation.

Workload / Metabolic Load — Exertion level that drives
sweat production and energy depletion; heavy work in cold can

increase dampness and post-work chilling.

Work Planning (Weather-Informed) — Using NWS
advisories, wind chill charts/devices, and local forecasts to

schedule, rotate, or delay tasks.

“At Height / On the Ground / Below Grade” — Three
situational categories used in this guide to tailor engineering,

administrative, and PPE controls to the work context.
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A: Quick Tables

Wind Chill & Exposure Planning

This appendix provides a concise, field-ready reference for
planning work in cold conditions. Table A1 converts on-site air
temperature and wind speed into wind chill; Table A2 summarizes
frostbite risk and approximate time to injury on exposed skin;
Table A3 recommends work/rest and warm-up intervals by wind
chill and workload (light, moderate, heavy); and Table A4 sets
maximum travel time to heated shelter and typical placement

spacing.

" WIND CHILL & |
WARM-UP

(FIELD TARGET)

1. Find wind chill (A1)

2. Check frostbite time (A2)

3. Set work/rest (A3)

4. Verify shelter distance (A4)

L Use Tables A1-A4 )
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To apply: determine the day’s air temperature and wind speed,
find the corresponding wind chill in Table A1, note the risk band in
Table A2, select the workload level, and follow the work/rest
guidance in Table A3, then confirm that shelter distance and access
meet Table A4.

The values are conservative field targets for average adult
workers; increase warm-up frequency and shorten exposure when
clothing is wet, wind is gusty, footing is poor, egress is limited, or
workers are otherwise high-risk. Supervisor judgment and
established company procedures should prevail where conditions

warrant.

Table A1
Wind Chill Chart

Air Temp (°F) S mph 10 mph 15 mph 20 mph 30 mph

40 36 34 32 30 28
30 25 21 19 17 15
20 13 9 6 4 0

10 0 -4 -9 -11 -16
0 -11 -15 -19 -22 -28
-10 22 27 -31 -34 -39
-20 -34 -39 -43 -47 -53

57



Table A2

Frostbite Time Bands

Wind Chill (°F) Risk Level

Estimated Time to

Frostbite
0to-9 Low > 60 min
-10to -19 Moderate 30-60 min
-20 to -29 High 10-30 min
-30 to -39 Very High 5-10 min
<-40 Extreme <5 min
Table A3
Work/Rest Matrix
Wind Chill (°F) Light Moderate  Heavy
> 10 60/0 50/10 40/20
0to9 50/10 40/20 30/30
-10to -19 45/ 15 30/30 20/40
-20 to -29 30/30 20/40 15/45
<-30 15/45 10/ 50 0/60
Table A4

Shelter Access Guide

Wind Chill Max Travel Time to Typical Spacing on Level
(°F) Heat Ground

> 10 <3 min <500-600 ft

0to-19 <2 min <300-400 ft

<-20 <1-2 min <200-250 ft
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Sources & basis. The wind-chill values in Table A1 and the
frostbite time bands in Table A2 reflect the National Weather
Service (NWS) wind-chill model (2001 revision) and commonly
published NWS charts.

The exposure guidance in Tables A3—A4 is a conservative
synthesis intended for field planning; it aligns with prevention
principles found in NIOSH cold-stress recommendations, ACGIH
cold-stress guidance, and U.S. military cold-weather injury
prevention practices. These tables are designed to translate

recognized guidance into simple, actionable cues for supervisors.

Caveats & application notes. Frostbite times assume healthy
adults with exposed, dry skin in steady wind; actual risk shortens
with gusts, wet clothing or skin, metal contact, immersion, fatigue,
inadequate nutrition/hydration, certain medications, or underlying

circulatory/medical conditions.

Wind-chill charts presume open exposure; microclimates near
walls, inside trenches, or at height (tower work, pole tops) can
amplify cooling. Vehicle movement, lifts, or fans can increase
effective wind. Read air temperature in the shade; sun on

instruments skews low risk.
These tables are conservative field targets—not a substitute for employer policy,

medical direction, or regulatory requirements. When in doubt, shorten exposure, warm
up sooner, move shelters closer, and elevate the response.
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B: Playbook: At Height

(Poles, Trees, Ladders, Towers)

Purpose: Practical controls for elevated, exposed work where

wind and ice magnify risk and rescue is slower.

Use When: Wind chill < 20°F, any icing/sleet, gusts > 15 mph,

or extended time aloft.

Engineering Controls

Cold-rated fall protection; inspect webbing for
stiffness/brittleness.

Anti-slip coverings on rungs/platforms; de-ice before
ascent.

Insulated grips on tools; tool lanyards to prevent drops with
numb hands.

Windbreaks at staging; heated shelter at base within
required travel time.

Administrative Controls

Shorter aloft intervals as wind chill drops (< 0°F: limit to
20-30 min per stint).

“Climb warm” rule: full rewarm before any re-ascent.

Icing check every rotation; stop to clear ice rather than
“work around it.”

Topside watch to track exposure time and verify buddy
checks pre-climb.

Training / PPE

60



e Mittens-over-liner system; fingerless liner allowed for brief
precision tasks.

o Face/ear wind protection; anti-fog eye protection.
e Pre-climb self-check: dexterity & grip quick test;
slowed/slurred speech = descend.

Pre-Job Brief (one minute)

e Today’s wind chill band; max time aloft; shelter location;
ice removal plan; rescue plan.

Pause/Stop-Work Triggers

o Ice reforming faster than removal; gusts affecting balance.

e Numb fingers despite liners/mittens; shivering that impairs
harness checks.

e Any slip/near-miss aloft — stop, de-ice, re-brief.
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C: Playbook: On the Ground

(Construction, Utilities, Logistics)

Purpose: Controls for surface-level work where slips,

moisture, and overexertion interact.

Use When: Snow/ice underfoot, slush/standing water,

repetitive lifting or shoveling.

Engineering Controls

Traction management: salt/grit plan; mats/cleats as
permitted.

Covered task areas where feasible; heated tent/vehicle
within < 2-3 min walk.

Tool-handle insulation; dry-glove staging (labeled bins by
size).

Administrative Controls

Warm-up frequency by wind chill (e.g., < 10°F: 10 min
warm each hour).

Assign a de-icing captain per zone; treat, inspect, and re-
treat as needed.

Rotate high-exertion tasks to avoid damp-clothes rebound
chilling.

Training / PPE

Waterproof, insulated boots with winter tread; mandatory
spare socks.

Layering refresh: wick — insulate — shell; avoid cotton
base layers.
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o Early-sign recognition: slowed hands, clumsy tool
handling, glassy eyes.

Pre-Job Brief

e Underfoot conditions, de-icing assignments, break

frequency, shelter map.

Pause/Stop-Work Triggers

o Repeated slips in a zone — re-treat or re-route.
e Wet gloves/boots and no immediate dry spares.

o Shivering persisting after a warm break — extend recovery
and reassess task.
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D: Playbook: Below Grade

(Ditches, Trenches, Confined Outdoor Spaces)

Purpose: Controls for cold pooling, water accumulation,

restricted movement, and slower egress.

Use When: Any trench/ditch with moisture present, water

seepage, channeling wind, or limited egress.

Engineering Controls

Pumps/sumps to eliminate standing water; ground
covers/duckboards for conductive loss.

Heater at access (if safe/ventilated); de-ice ladders/egress
routes.

Adequate lighting to spot ice film; mark trip points.

Administrative Controls

Time-boxed entries (shorter as wind chill drops or moisture
rises).

Dedicated topside spotter for timing, condition checks, and
call-out readiness.

Entry checklist: dry gloves/socks staged, radio test, egress
clear.

Training / PPE

Waterproof outer shell and gaiters; knee protection to limit
cold-surface contact.

Spotter trained to catch subtle confusion (off answers,
slowed responses).

Spare dry kit at entry: socks, gloves, liners, hand warmers.
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Pre-Job Brief

o Entry durations, spotter name, pump status, egress plan,
heater safety.

Pause/Stop-Work Triggers

o Rising water; ice on rungs; any comms failure.

e Numbness or confusion observed; shivering not resolving
in warm-up.
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E: Supervisor & Manager Training

Cold Stress & Hypothermia
Format Options
e 60-Minute Standard (preferred)
e 30-Minute Huddle (condensed)
e 90-Minute Workshop (hands-on)
Learning Objectives
1. Identify early cold-stress signs and act before escalation.
2. Use wind chill as the daily planning metric.

3. Apply situational controls for At Height / On the Ground
/ Below Grade.

4. Run a crisp pre-shift cold brief and enforce warm-up

breaks.

60-Minute Agenda

e 0:00-0:05 Why it matters (brief near-miss example)

e 0:05-0:15 Recognition basics (shivering, numbness,
slowed speech; dexterity quick test)

e 0:15-0:25 Wind chill in practice (today’s value — break
frequency — shelter distance)
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e 0:25-0:45 Situational playbooks (B—D walkthrough; pick
two controls per setting)

e 0:45-0:55 Micro-drills in pairs (“What would you do?” for
each setting)

e 0:55-1:00 Close-out: two commitments per supervisor for
this week

30-Minute Huddle

e Recognition (5) « Wind chill pick (5) * One setting focus
(10) « Commitments (10)

90-Minute Workshop (adds hands-on)

e Glove/mitten demo; dry-gear staging; de-icing role

practice; trench entry rehearsal.
Materials (simple, durable)
o Pocket strip: wind chill bands + break cues.

e One-page handouts: At Height / On the Ground / Below
Grade.

o Examples: base/mid/outer layers; glove-liner pair; spare

socks.
o Site map with shelters and de-icing zones.

Practice Elements (no forms, no logs)
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o Dexterity test: thumb-to-fingers; start a nut/bolt with liners

on.

o Teach-back: each participant states a pause/stop-work

trigger for their setting.

o Tabletop: choose wind chill band — set break frequency

— place shelters on a simple sketch.
Take-Home

o Laminated pocket card: wind chill bands, warm-up

frequency, three stop-work triggers.

e One-page pre-shift cold brief checklist (bullet points
only).

Daily Follow-Through (< 5 minutes)

e “Today’s wind chill is __; breaks every _ ; shelters at _;

de-icing by _ ; who’s spotter?”
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