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Climate Change - HEAT
There were 21,518 deaths from 1999-2023 where heat was either the underlying cause or the contributing cause of 
death. In total, heat-related deaths have increased 117% since 1999, (Cunningham, 2024).

The past eight years were the eight warmest years on record, and 2022 was the fifth-warmest on record globally, 
(Freedman, 2023).

Every month of 2022 ranked among the ten warmest for that month, despite the cooling influence from the La 
Niña climate pattern in the tropical Pacific, (NOAA, 2023).

It (2022) also marked the 46th-consecutive year (since 1977) global temperatures were above the 20th-century 
average. The 10-warmest years on record have all occurred since 2010, with the last nine years (2014-2022) among 
the 10-warmest years, (NOAA, 2023).

Climate change is making high temperatures more common and intensifying dryness that fuels catastrophic 
wildfires, (Zhong et al, 2023).

Several cities in the US are battling extreme heat and threat of wildfire smoke. Canada is facing its worst wildfire 
season on record causing hazy conditions and poor air quality. Experts warn scorching temperatures and toxic 
plumes from fires are hazardous to human health on their own, but together they create a dangerous combination, 
(Kekatos, 2023).

A consequence of climate change is that smoke in our skies is becoming more common in the summer months,” 
(Cohen, 2023). 

Isn't all this data from hot countries and territories?  

https://www.cbsnews.com/news/heat-related-deaths-american-medical-association/
https://www.axios.com/2023/01/10/climate-change-warmest-year
https://www.climate.gov/news-features/understanding-climate/climate-change-global-temperature
https://www.noaa.gov/news/2022-was-worlds-6th-warmest-year-on-record#:~:text=Climate%20by%20the%20numbers&text=The%202022%20Northern%20Hemisphere%20surface,a%20degree%20C)%20above%20average.
https://www.nytimes.com/2023/06/28/climate/heat-smoke-climate-change.html
https://abcnews.go.com/US/extreme-heat-wildfire-smoke-combination-dangerous/story?id=101518156
https://www.wcvb.com/article/boston-massachusetts-summer-outlook-new-england-2023/43973265


Climate Change - HEAT

No, let’s look across the United States.



Climate Change – (Northeast)

New England 2024: The summer of 2024 was one of the warmest on record for 
with particularly high overnight temperatures. Hartford, Connecticut 
experienced its warmest June through August on record.

Connecticut has seen an approximate increase in temperature of 3.5 degrees 
Fahrenheit over the last 120 years. And as climate changes, this allows 
hurricanes to move further north up the coast

Massachusetts has warmed by approximately 3.5 degrees Fahrenheit since the 
beginning of the 20th century. The city of Boston finished out 2021 as its 
hottest year on record, and the state's number of hot days has been 
considerably above the long-term average since 2010.

Rhode Island has seen the highest rate of warming in New England – a nearly 4 
degrees Fahrenheit since the early 1900s. According to the NOAA report, the 
state saw its greatest number of hot days and warm nights above the long-
term average between 2015-2020.

Vermont has warmed about 3 degrees Fahrenheit over the last century-plus – 
the least of all six New England states considering its distance from the 
Atlantic Ocean.

SOURCE: Barndollar, 2022

https://statesummaries.ncics.org/chapter/vt/
https://www.providencejournal.com/story/news/2022/02/18/climate-change-status-each-new-england-state-noaa/6813339001/


Climate Change – (Southeast)

Texas 2024: Temperatures remained in the 90s after Hurricane Beryl, with heat indices exceeding 100°F, 

increasing the risk of heat-related illnesses.

A continuous heat-related death occurred daily in Maricopa County, Arizona, from June 18th to July 31st, during 

which 355 heat-related deaths were recorded.

Farm laborers, roofers, construction workers and others who spend their days in the hot Georgia sun are among 

those most at risk of heat-related illness or death, experts say. And the risk falls more heavily on immigrants, 

racial minorities and low-income Georgians who are more likely to hold these jobs. 

The past decade has been the warmest on record for the Southeast region. Georgia’s average temperature for 

the six-month period from May to October has been rising since 1995.

The Southeast is expected to continue warming in the decades to come. If greenhouse gas emissions continue to 

rise, by the end of this century, temperatures above 95 degrees could become very common

(Lutz, 2022)

https://www.ajc.com/news/heat-puts-ga-outdoor-workers-at-risk-as-feds-weigh-safety-standards/KYB6WE5OZJHCDABMCNG3QPGGXU/


Climate Change – (Northwest)

2024: Record-breaking temperatures were observed across the region, with some areas reaching highs of 110 

degrees.

Temperatures exceeded 95 degrees Fahrenheit for more than a week in Portland (Oregon) and shot even higher 

in other parts of the state, (Bolstad, 2022). Seattle also broke a record on Sunday after it recorded six 

consecutive days with 90 or more degrees, (Ehrlich, 2022). 

In 2022, a heat wave swept across the Pacific Northwest. Temperatures hit triple digits for weeks on end. The 

blazing hot temperatures led to the deaths of farmworkers and others across the Pacific Northwest that summer, 

(Bustillo, 2023). 

https://www.opb.org/article/2022/07/31/portland-breaks-record-for-consecutive-days-of-temperatures-95-or-higher/
https://www.opb.org/article/2023/07/12/heat-wave-worker-safety/


Climate Change – (Southwest)

During the record-breaking hot streak (Phoenix) this summer, employees spent 

most days nursing a headache or feeling sweat soak her uniform through 

temperatures as high as 118 degrees Fahrenheit.  They received a 10-minute 

briefing on the basics: Drink fluids. If you’re not feeling well, sit down………….

“We’re not allowed to sit down unless we’re on an official break and those 

come few and far between. By the time workers who request a breather get to 

the one break room available to them, their 20-minute allotment is all but over.

This comes after years of increasingly unbearable summers in Arizona and the 

Southwest that have seen temperatures increasingly ascending well into triple 

digits.

(Myers, 2023)

What about the workplace??

https://grist.org/extreme-heat/the-fight-for-worker-safety-protection-heats-up-at-the-phoenix-airport/


Workplace Heat
• Heat is a leading cause of work-related deaths in the U.S.

• Thousands of workers suffer heat-related illnesses and injuries annually.

• Underreporting of incidents significantly masks the true scale of the problem.

• Existing regulations and guidelines are insufficient to adequately protect workers.

• Vulnerable populations, such as outdoor workers, those in certain industries, and those 

with pre-existing conditions, are disproportionately affected.



Workplace Heat
• 1,042 work-related deaths due to heat exposure (1992-2022) 

 An average of 34 deaths per year. (Source: BLS, 2024c)

• 33,890 work-related heat injuries and illnesses resulting in days away from work (2011-

2020) 

 An average of 3,389 per year. (Source: BLS, 2023b)

• Significant underreporting: Actual numbers are likely far higher.

• Disproportionate impact: Certain industries and demographics face increased risk.



Workplace Heat
• Early 20th century: High mortality rates during Hoover Dam construction (1930s), military 

training camps (1940s-50s). 

• 1972: NIOSH first recommended a heat standard.

• 1986 & 2016: Updated NIOSH criteria documents underscored the need for action.

• OSHA's prior efforts: General Duty Clause enforcement, educational campaigns – 

inadequate for comprehensive protection.

• Growing state-level action: Highlight the number of states with their own heat standards.



1972: NIOSH first recommended a heat standard.

• Rising Incidence of Heat-Related Illnesses: There was an increase in heat-related 

illnesses and fatalities among workers, particularly in industries including construction 

and manufacturing. 

• Lack of Protective Guidelines: There were few regulations or guidelines to protect 

workers. Establishing a standard would provide necessary protections and protocols, like 

frequent breaks and access to cool water.

• Research Findings: Studies indicated that higher temperatures negatively impacted 

worker productivity and safety. Assessments in road construction showed that as 

temperatures rose, both efficiency and health declined.

• Economic Concerns: Businesses faced financial burdens due to heat-related health 

issues, including increased medical costs and lost work time. 

Workplace Heat



Workplace Heat

Source: Heat Hazards: Protecting Workers in Hot Environments, Jacklitsch B. 

https://synergist.aiha.org/201604-heat-hazards


Workplace Heat - Illnesses
Heat related Death

Heat Stroke

Heat Exhaustion

Heat Syncope

Rhabdomyolysis

Hyponatremia

Heat Cramps

Heat Rash

Heat  Edema

Kidney Health Effects

Chronic Kidney Disease

International Classification of Diseases;



Workplace Heat - Illnesses
Hyponatremia: A condition characterized by low sodium levels in the blood.
Causes: Excessive sweating, drinking too much water without electrolyte replacement, prolonged physical exertion in heat.

Heat Cramps: Definition: Painful muscle contractions that usually occur in the abdomen, arms, or legs.
Causes: Loss of electrolytes through sweat, dehydration, and overexertion in high temperatures.

Heat Rash: A skin condition caused by blocked sweat ducts leading to small red bumps.
Causes: Excessive sweating, humid weather, and tight clothing that traps sweat.

Heat Edema: Swelling due to fluid retention, primarily in the hands, ankles, and feet.
Causes: High temperatures leading to increased blood flow to the skin and impaired circulation in the heat.

Kidney Health Effects: Various adverse effects on kidney function due to heat exposure.
Causes: Dehydration, heat stress, and exertion leading to rhabdomyolysis, which can damage kidney tissues.

Rhabdomyolysis: A serious condition resulting from the breakdown of muscle tissue and the release of muscle fiber contents 
into the bloodstream.
Causes: Intense physical activity in high heat conditions, dehydration, and muscle over exertion.



Workplace Heat - Illnesses
Heat-Related Death: Fatalities resulting from extreme heat conditions.
Causes: Severe heat exhaustion, heat stroke, and underlying health conditions exacerbated by heat.

Heat Stroke: A severe condition characterized by a body temperature of 104°F (40°C) or higher, altered mental state, and life-
threatening consequences.
Causes: Prolonged exposure to high temperatures, vigorous exercise in hot weather, and inadequate hydration.

Heat Exhaustion: A heat-related illness that can occur after prolonged exposure to high temperatures, often accompanied by 
heavy sweating and a loss of electrolytes.
Causes: High environmental temperature, vigorous physical activity, and dehydration.

Heat Syncope: Definition: A fainting episode due to overheating or excessive heat exposure.
Causes: Standing for long periods in the heat, dehydration, and low blood pressure.

Chronic Kidney Disease: A long-term condition affecting kidney function, which may be exacerbated by heat stress.
Causes: Persistent dehydration, recurring heat illnesses, and increased physical stress on the kidneys.

When is it to hot???



Workplace Heat – State Plans



Workplace Heat – State Plans



• June 2023, Texas passed a law that effectively removed certain local regulations in major cities 

like Austin and Dallas, which mandated protections against heat stress for workers. 

• These local ordinances previously required breaks for workers during periods of extreme heat

• House Bill 2127, preempts local governments from enforcing regulations in several sectors 

unless they are explicitly authorized by state law. 

• This initiative was part of broader efforts to unify business regulations across the state, 

preventing local governments from imposing regulations that vary from state standards.

                                                                                                                             Source

Workplace Heat – Alternate State Plans

https://www.texastribune.org/2024/01/12/texas-heat-deaths-2023-record-climate-change/


• Inconsistent state regulations: Varying standards across states create confusion and 

unequal protection.

• Limited enforcement: General Duty Clause enforcement is insufficient.

• Clearer employer responsibilities: A federal standard establishes clear obligations.

• Enhanced worker protections: Provides minimum, uniform standards nationwide.

• Proactive prevention: Focus shifts from reacting to incidents to preventing them.

• Data-driven improvement: Facilitates comprehensive data collection and analysis.

Federal or State Standards



• Vagueness and Subjectivity: The General Duty Clause requires employers to provide a 

safe workplace free from recognized hazards. However, the definitions of “safe” and 

“recognized hazards” can be vague and subjective, making enforcement challenging.

• Lack of Specific Standards: Unlike specific regulations, the General Duty Clause does not 

provide detailed guidelines or thresholds for heat exposure, making it difficult for 

employers to know what is required to comply.

• Burden of Proof: Under the General Duty Clause, the burden is on OSHA to prove that a 

specific heat-related hazard exists and that the employer failed to act accordingly, which 

can be difficult in cases of heat-related illnesses that occur over time.

• Limited Scope of Application: The clause may not apply uniformly across all types of work 

environments. Certain industries may have unique challenges related to heat that aren’t 

adequately addressed by a general clause.

General Duty Clause – Challenges (1-2) 



• Enforcement Challenges: Investigating and proving cases of heat-related hazards can be 

complex, particularly in demonstrating a direct link between the working conditions and 

health outcomes.

• Potential for Inconsistent Enforcement: Enforcement of the General Duty Clause can vary 

by region or inspector, leading to inconsistent application of safety measures across 

different workplaces.

• Reactive Rather Than Proactive: Enforcement through the General Duty Clause often 

occurs after an incident or complaint, rather than through proactive measures to prevent 

heat exposure.

Standards Key words???

General Duty Clause – Challenges (2-2) 



Select Key Words
• Acclimatization: Body's adaptation to heat through gradual exposure, reducing heat stress.

• Heat Index: NWS combined temperature and humidity index.

• Initial Heat Trigger: Heat index of 80°F (26.7°C) or WBGT at NIOSH RAL.

• High Heat Trigger: Heat index of 90°F (32.2°C) or WBGT at NIOSH REL.

• Vehicles: Considered outdoor work in most cases – especially with no air conditioning 

• Indoor/Outdoors: Work performed indoors / outdoors

• Work Area: Where employees work within a worksite.

• Work Site: Physical location of work.

• HIIPP: Heat Injury and Illness Prevention Plan (site-specific).



Select Key Words - Acclimatization

Unacclimatized 
• Readily show signs of heat stress when exposed to hot environments. 

• Difficulty replacing all the water lost in sweat. 

• Failure to replace the water lost will slow or prevent acclimatization. 

• Higher risk of injury

Acclimatization 
• Increased sweating efficiency (earlier onset of sweating, greater sweat production, and reduced electrolyte loss in sweat). 

• Stabilization of the circulation. 

• Work is performed with lower core temperature and heart rate. 

• Increased skin blood flow at a given core temperature. 

Acclimatization plan 
• Gradually increase exposure time in hot environmental conditions over a period of 7 to 14 days. 

• For new workers, the schedule should be no more than 20% of the usual duration of work in the hot environment on day 1 and a 

no more than 20% increase on each additional day. 

• For workers who have had previous experience with the job, the acclimatization regimen should be no more than 50% of the 

usual duration of work in the hot environment on day 1, 60% on day 2, 80% on day 3, and 100% on day 4. 

• The time required for non–physically fit individuals to develop acclimatization is about 50% greater than for the physically fit.

Source

https://aiha-assets.sfo2.digitaloceanspaces.com/AIHA/resources/Synergist/Digital-Synergist/201604-digital-extra.pdf


HIIPP Triggers: When is a HIIPP Required?

Outdoor Work:

• Initial Heat Trigger (80°F or WBGT at RAL): Implement 1910.148(e) controls.

• High Heat Trigger (90°F or WBGT at REL): Implement 1910.148(e) and (f) controls.

• Exemption: If temperatures consistently exceed both triggers, all control measures must be implemented 

(no monitoring required).

Indoor Work: 

• HIIPP is required when there's a reasonable expectation of employee exposure to heat at or above the 

initial heat trigger. Include a monitoring plan. Re-evaluation required for significant outdoor temperature 

increases impacting indoor conditions.

Employees must be involved in the development and implementing of plans



HIIPP Components – Steps you can take now 



HIIPP Components - Steps you can take now 



Control Measures - Steps you can take now 

• Potable Water

• Rest Breaks (at high heat trigger)

• Shade/Break Areas (Indoor & Outdoor)

• Acclimatization procedures

• Observation for signs and symptoms

• Hazard alerts

• Cooling PPE (if necessary)

• Indoor work area controls (air movement, AC, radiant heat reduction)



Solutions - Proactive Monitoring (ACGIH)

Image of Figure 1 – Evaluating heat stress and strain 

from the ACGIH 2019 TLV and BELs.  

Acclimatization: Gradual physiological 

adaptation improves an individual's ability to 

tolerate heat stress. Requires physical activity 

under heat stress. 

The TLV for heat stress and strain is based on 

maintaining body core temperature within 1 C 

of “normal.”

With a recent history of heat-stress exposures 

of at least 2 continuous hours a worker can be 

considered acclimatized for purposes of a 

TLV. 

(5 of last 7 days to 10 to 14 days)

WBGT OUT = 0.7 Tnwb + 0.2  Tg + 0.1 Tdb

WBGT in = 0.7 Tnwb + 0.3  Tg 

(ACGIH, 2019)



Control Measures - Observation for signs and symptoms

Heat Exhaustion:

• Heavy sweating

• Weakness and fatigue

• Dizziness or fainting

• Nausea or vomiting

• Headache

• Elevated body temperature

Heat Stroke (a more severe condition that requires immediate medical attention):

• High body temperature (typically 104°F or higher)

• Altered mental state (confusion, agitation)

• Hot, dry skin or profuse sweating

• Rapid pulse

• Seizures

• Loss of consciousness

Other Heat-Related Symptoms:

• Muscle cramps (often in the legs or abdomen)

• Thirst

• Rapid heartbeat

• Dehydration signs, such as dark urine or decreased urine output



Indoor Control Measures

Employer must provide one of the following:

• Increased air movement (fans or natural ventilation) and dehumidification (if appropriate).

• Air-conditioned work area.

• Measures to reduce radiant heat exposure (shielding, barriers, isolating heat sources).

Fan use evaluation: At ambient temperatures above 102°F, employers must evaluate humidity to 

ensure fan use isn’t harmful.



Compliance Options

Employers may evaluate different compliance options, considering factors like:

• Cost-benefit analysis

• Feasibility of implementation

• Effectiveness in reducing risk

• Employee acceptance

• Legal compliance



Training and Recordkeeping

Training

• Initial comprehensive training for all employees and supervisors.

• Annual refresher training and additional training for any changes impacting heat exposure.

• Supervisor Training: Supervisors must receive training on all HIIPP topics and their supervisory 

responsibilities.

• Language: Training must be in a language understood by all.

Recordkeeping

• Written or electronic records of indoor heat measurements (if conducted) for a 6-month 

retention period.

What kind of training……?



Training for Employees
Understanding Heat-Related Illnesses:

• Recognize symptoms of heat-related illnesses (heat exhaustion, heat stroke).

• Understand the importance of hydration and acclimatization.

Preventive Measures:

• Knowledge of how to minimize risk, including taking breaks, staying hydrated, and using cooling 

methods.

• Awareness of the work environment and conditions that increase heat stress.

Emergency Procedures:

• Training on how to respond to heat-related illness symptoms, including when and how to seek 

help.

• Knowing first-aid measures for heat emergencies, including cooling techniques.

Monitoring Work Conditions:

• Understanding the use of heat indexes or other monitoring tools to evaluate environmental 

conditions.



Training for Supervisors

Responsibilities for Employee Safety:

• Training on how to recognize signs of heat stress in employees.

• Understanding their role in implementing the heat safety program and monitoring 

compliance.

Implementation of Heat Safety Programs:

• Knowledge of required measures for heat exposure prevention, including scheduling breaks 

and providing access to water and cooling areas.

• Training in establishing contingency plans for high heat days.

Communication:

• Skills to effectively communicate the risks associated with heat exposure to workers.

• Ensuring all employees are aware of resources available to them, such as hydration stations 

and shaded areas.

Monitoring and Evaluation:

• Training on how to monitor environmental conditions, including taking temperature readings 

and assessing humidity levels.



Developing and Implementing Your HIIPP (Actionable Steps)

• Assess: Identify potential heat exposures in your workforce and work environments.

• Determine Triggers: Which triggers apply to your workplace (initial, high heat, indoor)?

• Develop: Create your HIIPP, documenting all necessary information (policies, procedures, 

etc.).

• Communicate: Ensure everyone understands the plan.

• Implement: Put the plan into action.

• Monitor & Review: Regularly monitor the effectiveness of your HIIPP and update as needed 

(annually, or after any heat-related incident).



Proposed Collection-of-information Requirements 



Proposed Collection-of-information Requirements 



Proposed Collection-of-information Requirements 



Effective Dates:

This standard has not been released yet.

Effective Date: 60 days after date of publication of the final rule in the Federal 

Register.

Compliance date: Employers must comply with all requirements of this standard 

by 150 days after date of publication of the final rule in the



Tools to use today

OSHA-NIOSH Heat Safety Tool App

The OSHA-NIOSH Heat Safety Tool features:

• A visual indicator of the current heat index and associated risk 
levels specific to your current geographical location

• Precautionary recommendations specific to heat index-
associated risk levels

• An interactive, hourly forecast of heat index values, risk levels, 
and recommendations for planning outdoor work activities

• Location, temperature, and humidity controls, which you can 
edit to calculate for different conditions

• Signs and symptoms and first aid for heat-related illnesses



Tools to use today

ACGIH Heat Stress Guidelines

Method 1: Screening criteria based on Wet Bulb Globe Temperature
This method uses the Wet Bulb Globe Temperature (WBGT) and estimated work rate. 
WBGT considers air temperature, humidity, radiant heat, and wind speed to provide an 
overview of the environment for predicting the heat stress that a worker experiences.

Method 2: TLV analysis

This requires the organization to analyze the task to calculate the time-weight averages for 
WBGT and work rate. If exposure is less than the AL, no further action is required while 
preventative measures are recommended if exposure is greater than AL but lower than 
TLV. 

Method 3: Advanced heat stress evaluation

This refers to methods such as the predicted heat strain (PHS) model and the US Army 
Heat Stress Decision Aid (HSDA).

Method 4: Heat strain and physiological monitoring



Tools to use today – Publications and Standards

OSHA National Emphasis Program – Outdoor and Indoor Heat-Related Hazards

State of Oregon Local Emphasis Program” Preventing Heat-Related Illness and Guidance on Health Illness Prevention

Cal/OSHA Heat Illness Prevention Guidance and Resources (Section 3396 Indoor – Section 3395 – Outdoor)

CDC Occupational Exposure to Heat and Hot Environments

In California, employers must take steps to protect workers from heat illness in both indoor and outdoor 
workplaces under California Code of Regulations, Title 8 (T8CCR), sections 3395 and 3396. Employers may be 
covered under both the indoor and outdoor regulations if they have both indoor and outdoor workplaces.

https://www.osha.gov/sites/default/files/enforcement/directives/CPL_03-00-024.pdf
https://www.osha.gov/sites/default/files/enforcement/directives/CPL_03-00-024.pdf
https://www.osha.gov/sites/default/files/enforcement/directives/CPL_03-00-024.pdf
https://www.osha.gov/sites/default/files/enforcement/directives/CPL_03-00-024.pdf
https://www.osha.gov/sites/default/files/enforcement/directives/CPL_03-00-024.pdf
https://osha.oregon.gov/OSHARules/pd/pd-299.pdf
https://osha.oregon.gov/OSHARules/pd/pd-299.pdf
https://osha.oregon.gov/OSHARules/pd/pd-299.pdf
https://www.dir.ca.gov/dosh/heatillnessinfo.html
https://www.dir.ca.gov/dosh/heatillnessinfo.html
https://www.dir.ca.gov/dosh/heatillnessinfo.html
https://www.dir.ca.gov/dosh/heatillnessinfo.html
https://www.dir.ca.gov/dosh/heatillnessinfo.html
https://www.cdc.gov/niosh/docs/2016-106/pdfs/2016-106.pdf


REVIEW AND BREAKDOWN OF THE PROPOSED OSHA HEAT INJURY AND 
ILLNESS PREVENTION (1910.148) STANDARD

Safety & Health

THANK YOU!

Dr. Scott Smith CSP 

ssmith@tighebond.com
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