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Program

* NIOSH Overview

e Climate Change and Workers
 Occupational Health and Safety Response
 NIOSH Climate Change Initiative

* Discussion

The findings and conclusions in this presentation have not been formally disseminated

by the National Institute for Occupational Safety and Health and should not be construed

to represent any agency determination or policy. Mention of company trade names or
products does not constitute endorsement by the Centers for Disease Control and Prevention



NIOSH Mission

* To generate new
knowledge in the field
of occupational safety
and health

e To transfer that
knowledge into
practice




o

NIOSH Activities - Research

Surveillance/Epidemiology
Field Studies

Laboratory Studies
Exposure Measurement
Control Technology
Protective Equipment
Emergency Response
Training

Information Dissemination

Photo by Aaron Sussell
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Research, Training, and
Prevention Recommendations

Department of Labor Department of
(DOL) Health and Human Services

(HHS)




NIOSH

Approximately
1,100 staff members

Locations
Anchorage
Atlanta
Cincinnati
Denver
Morgantown
Pittsburgh
Spokane
Washington, DC
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Climate Chan

* Temperature Extremes
e Air Pollution

e UV Radiation

e Extreme Weather

e Wild-land Fire

e \ector-borne and other
Infectious Disease

 Changes in Built
Environments

* |ndustrial transitions

ge and Workers

[
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Presenter
Presentation Notes

Workers may be exposed to conditions that the general public can elect to avoid and employment increases are likely in areas most affected.  


Climate change can result in:

amplification of known safety and health hazards such as severe weather events, heat, wildland fire, infectious disease
new, unanticipated, or unrecognized hazards (increased vector ranges, increase in pesticide use, emergency response requirements)   
OSH issues that result from changes in how we respond to climate change such as the development of renewable energy, carbon sequestration, and material substitution


Health and safety issues include increased ambient temperature; air pollution; ultraviolet exposure; extreme weather; vector-borne/infectious diseases and expanded vector habitats; pesticide exposure; industrial transitions and emerging industries; and changes in the built environment, etc. Both traditional and new hazards 

Potential health consequences can include asthma, respiratory allergies, and airway diseases; Cancer; Cardiovascular disease and stroke; Food borne diseases and nutrition; Heat-related morbidity and mortality; Human developmental effects; Mental health and stress- related disorders; Neurological diseases and disorders; Waterborne diseases; Weather-related morbidity and mortality; Vector borne and zoonotic diseases (valley fever, chikungunya, dengue…




Increased Ambient Temperature

= Heat exhaustion

= stress/stroke

= Decreased chemical
tolerance ~_

= Fatigue, Impaired .
Judgment

" |Increased risk of

Rate of Global Warming

Red = higher rate

L]
I nJ u ry Image courtesy of the National Academy of Science and was created with data from the Goddard

Institute for Space Studies.
= Oth
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Presentation Notes
Prolonged exposure to high temperatures can cause heat-related illnesses, including heat cramps, heat syncope, heat exhaustion, heat stroke, and death. Heat exhaustion is the most common heat-related illness. Signs and symptoms include intense thirst, heavy sweating, weakness, paleness, discomfort, anxiety, dizziness, fatigue, fainting, nausea or vomiting,and headache. Core body temperature can be normal, below normal, or slightly elevated, and the skin can be cool and moist.  If unrecognized and untreated, these mild to moderate signs and symptoms
may progress to heat stroke. 

Other could be cardiovascular or kidney function, rhabdomyolosis
NIOSH defines heat stress exposure as the sum of the heat generated in the body (metabolic heat) plus the heat gained from the environment (environmental heat) minus the heat lost from the body to the environment, primarily through evaporation. 

Heat stroke is a medical emergency and occurs when body temperature rises above 104°F (40ºC). Symptoms include hot and dry skin or profuse sweating, rapid pulse, throbbing headache, dizziness, nausea, confusion, loss of consciousness, and seizures. The body’s inability to cool itself down may result in permanent organ damage if the worker survives. 

Cardiovascular disease, respiratory disease, and cerebrovascular disease can also occur
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Air Pollution
" Elevated temperature can increase levels of air
pollution
" e.g., ground level ozone, particulate matter
" |mpact on both outdoor and indoor workers
= Aeroallergens and asthma
" Expanded geographic range

Photo Courtesy of USGS
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Presentation Notes
Changes in climate are likely to alter patterns of air pollution concentrations. Higher temperatures hasten the chemical reactions that lead to ozone and secondary particle formation. Higher
temperatures, and perhaps elevated carbon dioxide (CO2) concentrations, also lead to increased emissions of ozone-relevant VOC precursors by vegetation.

Aeroallergens that may respond to climate change include outdoor pollens generated by trees, grasses, and weeds, and spores released by outdoor or indoor molds. 

In addition to earlier onset of the pollen season and possibly enhanced seasonal pollen loads in response to higher temperatures and resulting longer growing seasons,  
there is evidence that CO2 rise itself may cause increases in pollen levels.

Climate change is projected to harm human health by increasing ground-level ozone and/or particulate matter air pollution in some locations. Ground-level ozone (a key component of smog) is associated with many health problems, such as diminished lung function, increased hospital admissions and emergency room visits for asthma, and increases in premature 

Factors that affect ozone formation include heat, concentrations of precursor chemicals, and methane emissions, while particulate matter concentrations are affected by wildfire emissions and air stagnation episodes, among other factors. By increasing these different factors, climate change is projected to lead to increased concentration of ozone and particulate matter in some regions.

Climate change, resulting in more frost-free days and warmer seasonal air temperatures, can contribute to shifts in flowering time and pollen initiation from allergenic plant species, and increased CO2 by itself can elevate production of plant-based allergens. Higher pollen concentrations and longer pollen seasons can increase allergic sensitizations and asthma episodes, and diminish productive work and school

Simultaneous exposure to toxic air pollutants can worsen allergic responses. Extreme rainfall and rising temperatures can also foster indoor air quality problems, including the growth of indoor fungi and molds, with increases in respiratory and asthma-related conditions.

 


Ultraviolet Radiation

Direct effect of climate change

= Depletion of stratospheric
ozone

= Sunburn

= Skin Cancer

= Eye Damage
» Enhanced photo-toxicity

= Combined exposures to UV and
PAHs

= Number of outdoor workers at
risk will increase
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 UV radiation, can damage the eye, affecting surface tissues and internal structures, such as the cornea and lens.Long-term exposure to UV radiation can lead to cataracts, skin cancer around the eyelids, and other eye disorders. Short term excessive exposure to UV radiation can burn the front surface of the eye, similar to a sunburn on the skin.
The cumulative effects of spending long hours in the sun without adequate eye protection can increase the likelihood of developing the following eye disorders: 
Cataract: A clouding of the eye’s lens that can blur vision.
Snow Blindness (Photokeratitis): A temporary but painful burn to the cornea caused by a day at the beach without sunglasses; reflections off of snow, water, or concrete; or exposure to artificial light sources such as tanning beds. 
Pterygium: An abnormal, but usually non-cancerous, growth in the corner of the eye. It can grow over the cornea, partially blocking vision, and may require surgery to be removed. 
Skin Cancer around the Eyelids: Basal cell carcinoma is the most common type of skin cancer to affect the eyelids. In most cases, lesions occur on the lower lid, but they can occur anywhere on the eyelids, in the corners of the eye, under the eyebrows, and on adjacent areas of the face.

Workers with significant exposure to ultraviolet radiation, such as from sunlight, may also be at increased risk of developing skin cancer due to PAH exposure. Ultraviolet radiation has a synergistic influence on PAH-induced skin cancer following dermal exposure. [DHHS/ATSDR; Toxicological Profile for Polycyclic Aromatic Hydrocarbons p. 189 (1995)]

A direct effect of climate change, depletion of stratospheric ozone, will result in increased ultraviolet (UV) radiation exposure. UV radiation exposure increases the risk of skin cancers and cataracts. 65 The incidence of typically nonlethal basal cell and squamous cell skin cancers is directly correlated to the amount of exposure to UV radiation. This effect is compounded by several other variables including temperature and exposure to other compounds that can amplify the carcinogenic potential of UV radiation.66 Rising temperatures (such as occur at night versus day and in summer versus winter) are associated with increases in UV exposure. If increases in average or peak temperatures occur as a result of climate change, an increase in the incidence of non-melanoma skin cancers may occur.67 Previous studies have shown that increased UV radiation exposure combined with certain polycyclic aromatic hydrocarbons (PAHs) can enhance 





Extreme Weather

Photo courtesy of USGS

Events

More frequent

Heavy precipitation, storms,
floods

Droughts

Emergency response and
clean-up workers

= New and unanticipated
hazards

= More frequent and longer in
duration

Disruption of infrastructure

Worker risks include
traumatic injury, stress,
fatigue, exposure to chemical,
physical, and biological
agents
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Presentation Notes
The frequency of heavy precipitation events has already increased for the nation as a whole, and is projected to increase in all U.S. regions. Increases in both extreme precipitation and total precipitation have contributed to increases in severe flooding events in certain regions.  Floods are the second deadliest of all weather-related hazards in the United States, accounting for approximately 98 deaths per year, most due to drowning. Flash floods and flooding associated with tropical storms result in the highest number of deaths.

In addition to the immediate health hazards associated with extreme precipitation events when flooding occurs, other hazards can often appear once a storm event has passed. Elevated waterborne disease outbreaks have been reported in the weeks following heavy rainfall.  Water intrusion into buildings can result in mold contamination that manifests later, leading to indoor air quality problems. Buildings damaged during hurricanes are especially susceptible to water intrusion. Workers in damp indoor environments experience increased prevalence of asthma and other upper respiratory tract symptoms, such as coughing and wheezing as well as lower respiratory tract infections such as pneumonia, Respiratory Syncytial Virus (RSV), and RSV pneumonia 

At the opposite end of precipitation extremes, drought also poses risks to public health and safety. Drought conditions may increase the environmental exposure to a broad set of health hazards including wildfires, dust storms, extreme heat events, flash flooding, degraded water quality, and reduced water quantity. Dust storms associated with drought conditions contribute to degraded air quality due to particulates and have been associated with increased incidence of Coccidioidomycosis (Valley fever), a fungal pathogen, in Arizona and California.


Wildland Fire

Climate change will result in increased numbers and
expansion of wildland fires

= Hot, dry and windy conditions persist are factors conducive to
fires

" |ncreased numbers of fire fighters will be required
Extended fire season

" |ncreased work duration

Climate change influences fire and fire activity can
influence climate.

Occupational risks include: Heat stress, fatigue, smoke
exposure, burns, injury
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Presentation Notes
Climate change is currently increasing the vulnerability of many forests to wildfire. Climate change is projected to increase the frequency of wildfire in certain regions of the United States. Long periods of record high temperatures are associated with droughts that contribute to dry conditions and drive wildfires in some areas. Wildfire smoke contains particulate matter, carbon monoxide, nitrogen oxides, and various volatile organic compounds (which are ozone precursors) and can significantly reduce air quality, both locally and in areas downwind of fires. 

Future climate change is projected to increase wildfire risks and associated emissions, with harmful impacts on health.

Wildland fires continue to increase in the Western United States as hot, dry and windy conditions persist, resulting in an extended fire season and factors conducive to fires. Currently, drought conditions are prevalent in the West due to low snow-pack levels, below average rainfall, record setting temperatures and high winds, resulting in a greater than average number of fires this year. Since January 2012, over 32,000 fires have burned almost 3.3 million acres in the US. [NIFC, 2012a].   (For current data see the Fighting Wildfires Topic Page).  Additionally, in the last 50 years, there has been a general increase in the occurrence and severity of forest wildfires in the US, as over 5 million wildfires have burned over 206 million acres [NIFC, 2012b]. 
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Presenter
Presentation Notes
Climate change is currently increasing the vulnerability of many forests to wildfire. Climate change is projected to increase the frequency of wildfire in certain regions of the United States. Long periods of record high temperatures are associated with droughts that contribute to dry conditions and drive wildfires in some areas. Wildfire smoke contains particulate matter, carbon monoxide, nitrogen oxides, and various volatile organic compounds (which are ozone precursors) and can significantly reduce air quality, both locally and in areas downwind of fires. 

Future climate change is projected to increase wildfire risks and associated emissions, with harmful impacts on health.


Vector-Borne and other Disease Hazards

0 Climatic variables
influence pathogen and
disease patterns

0 New and expanded
vector ranges

= Longer periods of vector
activity

0 Lyme disease,
Hantavirus, West Nile
Virus, Malaria, Dengue,
Chikungunya

o Courtesy of USDA
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Presentation Notes
Resurgence of vectorborne disease as a result of climate change is a major concern. Climate is one of several factors that influence the distribution of vectorborne and zoonotic diseases (VBD) such as Lyme disease, Hantavirus, West Nile virus, and malaria. There is substantial concern that climate change will make certain environments more suitable for some VBD, worsening their already significant global burden and potentially reintroducing some diseases into geographic areas where they had been previously eradicated. Recent public health experience with the outbreak and establishment of West Nile virus in the United States reveals the complexity of such epidemics, and the lack of preparedness required by public health officials to contain a national VBD threat. � 
Dust storms associated with drought conditions contribute to degraded air quality due to particulates and have been associated with increased incidence of Coccidioidomycosis (Valley fever), a fungal pathogen, in Arizona and California.

Climatic variables are dynamic, inconsistent and variable, such that their influence on disease occurrence varies greatly depending on geographic location, the pathogen, and the vector. For example, climatic variables are. The global rise in temperature is occurring disproportionately towards the poles and at different spatial and temporal time scales. Hence, pathogen movement and human disease patterns will not be spatially or temporally consistent. Consequently, it is expected that certain segments of the human population may be disproportionately affected by, or exposed to, certain vector borne diseases

In the United States, there are a number of vector-borne diseases (West Nile virus, St. Louis encephalitis, eastern  equine encephalitis, western equine encephalitis, dengue, malaria, LaCrosse encephalitis, Lyme disease, babesiosis, ehrlichiosis, Rocky Mountain spotted fever, southern tick-associated rash illness, tularemia, tick-borne relapsing fever, anaplasmosis, Colorado tick fever, Powassan encephalitis, Q fever, etc

The incidence of VBD in the United States will likely increase under anticipated climate change scenarios, for several reasons. The distribution of vectors currently restricted to warmer climates will expand into the United States. For example, the habitats of two potent mosquito vectors of malaria, Anopheles albimanus and Anopheles pseudopunctipennis, currently range as far north as northern Mexico, and would presumably expand northwards across the U.S.–Mexico border. The extrinsic incubation period of pathogens in invertebrate vectors is highly dependent on ambient temperature. Since the lifespan of vector species is relatively constant, changes in the incubation period due to precipitation and temperature significantly alter the likelihood of transmission. Also, large disruption and subsequent movement of human populations create conditions for wider distribution of pathogens and greater exposure to vector species. And, climate change is already affecting the biodiversity of marine and terrestrial ecosystems, which in turn will alter the dynamics of predator–prey relationships, as well as vector and reservoir pathogen populations. 

. 




Outdoor work increases
vulnerability

Wide variety of
disciplines potentially
affected

Increased pesticide use

Valley Fever
(Coccidioidomycosis)

= Associated with dust
storms, dry condition

Vector-Borne and other
Disease Hazards

Culex tarsalis: Vector for West Nile Virus
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Presentation Notes
For instance, outdoor occupations increase worker vulnerability for exposure to vectors that carry infectious pathogens (NIOSHa, 2005). This correlation has been examined, in particular, for Lyme disease. A two-year study in New Jersey showed outdoor workers to be at a five x’s higher risk for Lyme disease than indoor workers (Bowen et al., 1984). Precautionary actions, such as wearing repellants and long pants and sleeves, performing tick checks, removing mosquito breeding sites, and avoiding vector habitat when possible will help to limit exposure to disease-causing pathogens when working outdoors

Construction
Landscaping
Forestry
Brush clearing
Land surveying
Farming
Railroad work
Oil field work
Utility line work
Park or wildlife management
Other outdoor work



Lyme Disease

Reported Cases of Lyme Disease -- United States, 2001 Reported Cases of Lyme Disease -- United States, 2011

1 dot placed randomly within county of residence for each reported case 1 dot placed randomly withen county of ressdence for each confirmed case

Confirmed Cases in 2001 = 17,029 Confirmed Cases in 2011 = 24,364

Source: Centers for Disease Control and Prevention, http://www.cdc.gov/lyme/stats/maps/interactiveMaps.html
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Presentation Notes
Lyme disease is caused by the bacterium Borrelia burgdorferi and is transmitted to humans through the bite of infected blacklegged ticks. Typical symptoms include fever, headache, fatigue, and a characteristic skin rash called erythema migrans. If left untreated, infection can spread to joints, the heart, and the nervous system.  Outdoor workers are at risk for lyme disease.


Valley Fever

Areas Endemic for Coccidioidomycosis 25 000 Number of reported coccidioidomycosis cases,
’ 1998-2012
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CDC source

http://www.cdc.gov/fungal/diseases/coccidioidomycosis/causes.html
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Ehe New Pork Elmes

A Shortcut Across
The Top of the World

The Northeast Passage,
across the Arctic Ocean,
provides a shorter alternative
for cargo vessels travelling
between Europe and Asia than
using the Suez Canal. Itis
shorter than the Panama Canal
route for some voyages
between the North American
west coast and Europe.

LENGTH OF AVOYAGE TO
ROTTERDAM FROM:

YOKOHAMA, JAPAN
12,894 miles via Suez Canal,
B.452 miles via Northeast Passage

SHANGHAI, CHINA
12,107 miles via Suez Canal,
9,287 miles via Northeast Passage

VANCOUNVER, CANADA
10.262 miles via Panama Canal,
8,038 miles via Northeast Passage

September 11, 2009
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Sovrce: The Russian
Mdirdstry of Transport
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International issue

Significantly Shorter routes for cargo vessels

30% of the world’s undiscovered reserves of natural gas
13% of the undiscovered oil lie in the arcitc

Coal iron uranium gold copper
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Developments in Arctic Region

* OIl & Gas Exploration

e Mining

e Shipping

« Commercial Fishing

e Tourism

e Support services — (assoclated)
e Emergency Response


Presenter
Presentation Notes
Arctic sea ice loss has opened up areas in the Arctic that were previously inaccessible. This has led to or may lead to increased activity and associated risk for occupational safety issues in the listed industries: 
Oil & Gas Exploration – is occurring for undiscovered energy reserves, mostly offshore. Shell was approved for exploratory drilling in the Chukchi Sea this year.
Mining – Mining has been an important industry in the Arctic, for example the Red Dog Mine in the Northwest Arctic region is the world’s largest producer of zinc, and Pebble Mine is a proposed copper and gold mine in the     Bristol Bay Region. Large mining companies are continue to explore more potential areas for mining in the Arctic.
Shipping – loss of sea ice means new options for marine transportation to Asia and potentially increased marine traffic. This may led to increased marine disasters in remote areas, particularly vessel losses.
Tourism – greater cruise industry traffic and associated risk for marine disasters and infectious disease outbreaks.
Fishing – potential new commercial fisheries may open up within the Arctic with sea-ice loss, and may lead to greater exposure to hazards associated with commercial fishing.
Support services – associated and required for all these industries – including commercial aviation and other transportation required to support these activities. Also includes construction contracting, transportation, engineering, security, catering, etc. Many of these support services may be met by use of seasonal and non-resident employees, and contract services.





Industrial Transitions and Emerging Industries

= Shift in industrial investments

= New capacities and skills will be
needed

Geographical shifts

= Agriculture

4

Recycling

Photo courtesy of USGS

" Emerging industries

=  Biodiesel
=  Nuclear

=  Solar

Photo courtesy of U

Wind

Carbon
Capture and
Sequestration

Photo courtesy of USGS
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Presentation Notes
New and Emerging Industries, or adaptation of existing industry, in response to global change will present new challenges in worker safety and health.  Unrecognized or unanticipated hazards are likely, and worker populations affected will be across the spectrum of disciplines.


Wind Towers with In-Situ Recovery
Uranium wells - Wyoming

N



From Wyoming wind farm o

to Los Angeles homes STORAGE

To help meet California’s energy demand, FACILITY

four companies have jointly proposed to  Delta, Utah o WIND Fi ARM
execute a multibillion-dollar plan for Chugwater,
storing wind-generated energy in T Wyo %
underground salt caverns. The energy Custamiarsin )

later would be reconverted to electricity Los Angeles

and delivered to customers in the Los

ﬂl‘lgeies darea. POWER LINES

WIND FARM

UNDERGROUND I
AIRSTORAGE o g 4

When electricity
3. is needed in
California, the

The electricity ;

2- would power stored air would

A 525-mile Compressors, drive turbines
1. electric creating anddgepera tors,
A huge wind transmission ~ high-pressure z:’ﬂ t'JF'.ﬂ'il
farm in line would air that : ectricity
Wyorming transport would be ortr BHSDQF';_
would generate Wind farm pumped intg  OVEr an existing
enough electricity underground :_’3“5"“55!%
electricity toamassive  saltcaverns Ine.
to power 1.2 energy storage for storage.

million homes,  facility in Utah.

Source: Dike=American Transmizsion Co. The Associated Press
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Presentation Notes
This slide provides a scenic view from perhaps 300 feet above the ground level and gives you a perspective on hazards of these wind turbines, specially during windy conditions.


How do we eliminate
hazards and minimize
risks in emerging
Industries and
technologies?
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Already there are events, including tower collapse due to failure of  braking mechanisms (Denmark), fires from the turbine gears that ignite the combustible blades and deterioration of the vanes requiring manual repair with flammable epoxies. 
We need to ask ourselves how we should redesign the components, construction, erection and maintenance of wind turbines to eliminate these hazards?


-maly

How do we transfer existing successful
practices to these new jobs?

Fall protection
Crane safety
Control of hazardous energy

Permit-required confined space
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Presentation Notes
There is a growing awareness of hazards and risks involving wind generation (alternative energy!). 
These include tower collapse due to failure of  braking mechanisms (Denmark), fires from the turbine gears that ignite the combustible blades and deterioration of the vanes requiring manual repair with flammable epoxies. 
The American Society of Safety Engineers has announced initiation of work on a new standard to protect workers in wind generation construction and demolition. 
So that we can consider, among other things, how we redesign the components, construction, erection and maintenance of wind turbines to eliminate these hazards.
The standard will address working at heights, long strenuous ladder climbs, mechanical assembly of large components, medium voltage electrical safety, and working in exposed environments.  
There are risks associated with all of the hazards that we know how to mitigate.  
The challenge, however, will be how to transfer what we know to an entirely new industry and a new workforce.  


Changes in the Built Environment — Indoor Air Quality

= Tight buildings
e Radon
 Mold
* Unconditioned Factories

e Heat

" Unanticipated impacts of
new building designs

ThyssenKrupp Steel USA factory in Calvert, Alabama. Photo courtesy of Reuters
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So…
We have an atmosphere that is right for green and green jobs.
And we have adapted epidemiological methods for measuring their effect.
But the question still remains:  Are green jobs really safe jobs?


Gambatese JA, Rajendran S, Behm MG.
Professional Safety 2007;52(5):28-35

Integrate sustainable
construction safety and health
within green design and
construction practices

Incorﬁorate worker safety and
health into LEED or alternate
rating system

— Construction, maintenance and use

Involve energy and
environmental professionals and
students in design and planning
(Prevention by Design; chapters
in engineering books)



Presenter
Presentation Notes
Specifically, incorporate worker safety and health into United States Green Building Council’s Leadership in Energy and Environmental Design (LEED) or an alternate rating system.  

Gambatese, et al. are working on an integrated rating system that incorporates worker health and safety into the construction, maintenance and use phases.

We should be pleased by this move forward on green construction in the federal government, but a question still remains:  How to integrate safety and health so that all needs can be served?
If the needs to protect the environment must be respected and it results in hazards to workers, efforts to minimize risks, using the hierarchy of controls, are needed.  

The essential take away from this example is that environmental and occupational safety and health must be included in all phases of capital project delivery rather than having to try to reduce risks during project execution or commissioning because hazard elimination and risk minimization to workers was not included during design.



NIOSH Climate Change Workgroup Formation

Ensure current, emerging, and anticipated worker safety and
health issues associated with climate change are appropriately
identified and prioritized, and to determine the most important

actions that are appropriate to address.

Photo courtesy of USGS




Contexts

Population Energy Local conditions/ Urbanization/
growth policies Socioeconomic circumstances Deforestation
Global Climate Impact on Occupational
Change Safety and Health
Hazards/Exposures Research and Practice
Vector-borne  Industrial
Increased Increased diseases transitions Changes e Conduct new research
ambient air dUVt' E?‘t“tea"‘e & expanded & emerging in the built linking climate and
i radiation weather ' i i i
temperature  pollution ) l | habitats mduitnes environment occupational diseases
More hot Ozone N More Plants Job ® |dentify numbers
days exposure clean-up L insecurity of workers exposed
Carbon
l l_’monoxide [“Insects e Develop:
Higher More workers More - New hazard controls/
average out in severe » tight guidance
temperature v weather B h“ buildings - Occupational
Pulmonary Vo athogens New Exposure Limits
toxicants nghtnlng ) . .
Molds/ hazard hj - Risk communication
scenarios  Increased :
allergens radon - Expanded surveillance
® Collaborate with
| ’K /'_‘ environmental scientists/
“green movement”
Occupational Health Effects ~—"
. I } l . T ¢ Modify risk assessment
v . . v methods
Heat Respiratory Skin Allergies/ Unknown Lung
stress disease cancer asthma 1 cancer « Develop leadin
Fatl Cardiovascular Traumatic Dermatitis Tight oevelop g
atigue : il buildi indicators of climate-
disease injuries Musculoskeletal uilding -
Increased Eye effects Mental disorders syndrome potentiated health
chemical : effects
intolerance Immune gg;:ﬁ S | infectious l s
dysfunction diseases disease
Mental stress
FIGURE 1. Conceptual framework of the relationship between climate change and occupational safety and health

Schulte & Chun [2009]




NIOSH Activities

" Climate change desighated as a NIOSH Emphasis area

* Formation of NIOSH Climate Change Occupational
Safety and Health (CCOSH) Work Group

" [Interdisciplinary

= Determine occupational safety and health issues
= |dentify gaps in worker protection

= Develop a research agenda


Presenter
Presentation Notes
NIOSH has internally funded a research competition and one project


NIOSH Activities, cont.

» Other CCOSH work group goals:

* Make recommendations for worker safety and
health improvements

" Topic Page and Blog
= Establish and maintain a reference database

" Develop and disseminate communication
products

= Participate on interagency initiatives to ensure
occupational safety and health is included as a
core component of public health
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NIOSH is developing a topic page on climate change and will be posting a blog describing the OSH issues and NIOSH initiative.


" Elements of a Research Agenda

Determine the links between climate change and

occupational hazards
e |dentify, evaluate, and characterize these links

ldentify the number of workers and subpopulations
affected by the direct and indirect effects of climate
change

|dentify, evaluate and categorize control methods and
adaptive responses to reduce or eliminate the impact of

climate change on worker safety and health
 Develop recommendations and guidance

Develop new and risk assessment methods


Presenter
Presentation Notes
NIOSH is developing a topic page on climate change and will be posting a blog describing the OSH issues and NIOSH initiative.


= . < . .

'Elements of a Research Agenda, cont.

e Develop and assess risk communication mechanisms and

strategies
* Develop leading indicators of climate-potentiated health

effects
e Sentinel event/early warning systems

e Determine mechanisms for establishing a surveillance
system

identify climate change safety and health injuries and illness,

track workers,
maintain records of exposure/impacts related to climate

change
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NIOSH is developing a topic page on climate change and will be posting a blog describing the OSH issues and NIOSH initiative.


Identifying Workers and Facilities Likely to be
Impacted by Severe Weather Events Stemming from
Climate Change: a Geospatial Approach

Photo courtesy of USGS




Key Domestic Partners
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National Center for Environmental
Health

National Institute of Environmental
Health Sciences

National Oceanic and Atmospheric

.. : {ED ST4 National Institutes
Administration N SRR i

Environmental Protection Agency




GlobalChange.gov

U.S. Global Change Research Program

ABOUT U WHAT WE DO AGENCIES

Understand Explore Browse & Find Follow

Special Report on Climate & Health we BUEOE

An Assessment of Observed and Projected Climate Change Impacts on Human Health in the United States

As part of the President's Climate Action Plan and ongoing efforts within the US G Research Program (USGCRP), the Interagency Crosscutting Group

on Climate Change and Human Health (CCHHG) and a subset of the Interagency National Climate Assessment Task Force (INCA) have initiated an interagency

Special Report on the impacts of observed and projected « n human health in the United States. This data-driven technical synthesis and assessment

will be an interagency product of the USGCRP organized by the CCHHG. The report supports the interagency efforts outlined in the USGCRP’s strategic plan and
will ultimately be used to inform public health authorities, other planning and policy entities, and the general public.

Report Information

The Special Report will be an evidence-based, quantitative assessment of observed and projected climate change impacts on human health in the United States.
Development of the report will leverage existing activities of the CCHHG and INCA members, aggregate and assess current quantitative research on human health
impacts of climate change, and summarize the current state of the science. As a technical scientific assessment, the Special Report will extend the work begun
under the 2008 Synthesis and Assessment Product 4.6 (SAP 4.6) Analyses of the Effects of Global Change on Human Health and Welfare and Human Systems and
the forthcoming third National Climate Assessment (NCA) by using modeling and analysis tools to quantify, where possible, projected national-scale impacts of
climate change fo human health. Such analyses will attempt to identify and bound impact uncertainties, as well as better define changes in atiributable
epidemiological risks, particularly for vulnerable populations, with the goal of informing public health authorities and other public planning and resource management
entities.

Opportunities for Engagement
The period to respond to the Federal Register Notice, Reguest for Public Engagement on the Interagency Special Report on the Impacts of Climate Change on

Human Health in the United States, has closed. Thank you fo all those who helped inform the Special Report by nominating contributing authors and submitting
comments and scientific literature.

For general questions regarding the Special Report, please contact healthreport@usgcrp.gov. To learn about future opportunities to engage with the Special Report

and to stay informed about its progress, please monitor this page, follow USGCRF on Facebook and Twitter, or sign up for the USGCRP newsletter.
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Summary

There is strong evidence that climate change is and will present OSH
hazards

=  Amplification of existing hazards (prevalence, distribution, and severity)
= Unanticipated hazards

= interactions of known hazards and new conditions leading to new hazards and
risks

Research is needed to better characterize and understand how OSH may
be associated with climate change events

= Specific hazards, populations at risk, surveillance, sentinel events, risk
assessment and management, indicators and preventive actions and options,
communication

There is much we can do using established tools and strategies

Integrating climate change and OSH into a comprehensive adaptation
planning process will yield the largest health improvements and savings



—

e
g ]
~ gy ! }

\S“ome Questions to Consider

What are the most important climate change and
worker safety and health research questions?

How do we ensure that climate change and
worker safety and health is included as a core
component of a National and State climate
change action plan?

How do we train and prepare workers to
anticipate, recognize, and respond to climate
change related hazards?
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Max Kiefer Jennifer Lincoln
Western States Office  Alaska Pacific Office

(303) 236-5944 (907) 271-2382
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