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What are my qualifications to 
speak on climate change? 

“Climate User” 
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Introductory 
Comments by a Climate 
User 



2007 IPCC report was 
unequivocal about warming of 
the climate and the cause. We 
should be, too.  

“Most of the observed increase in 
global average temperatures since the 
mid-20th century is very likely due to 
the observed increase in anthropogenic 
greenhouse gas concentrations.” 



The IPCC process is rigorous 



97-98% of climate researchers 
agree with the IPCC 
conclusions on climate change 

• 1,372 climate researchers most actively 
publishing in the field 

• “The relative climate expertise and 
scientific prominence of the researchers 
unconvinced of ACC are substantially 
below that of the convinced researchers.” 

Anderegg et al. 2010, Proceedings of the National 
Academy of Sciences  

 

 

Presenter
Presentation Notes
Although preliminary estimates from published literature and expert surveys suggest striking agreement among climate scientists on the tenets of anthropogenic climate change (ACC), the American public expresses substantial doubt about both the anthropogenic cause and the level of scientific agreement underpinning ACC. A broad analysis of the climate scientist community itself, the distribution of credibility of dissenting researchers relative to agreeing researchers, and the level of agreement among top climate experts has not been conducted and would inform future ACC discussions. Here, we use an extensive dataset of 1,372 climate researchers and their publication and citation data to show that (i) 97–98% of the climate researchers most actively publishing in the field support the tenets of ACC outlined by the Intergovernmental Panel on Climate Change, and (ii) the relative climate expertise and scientific prominence of the researchers unconvinced of ACC are substantially below that of the convinced researchers.




There is active obfuscation 
around this issue 

Oreskes and Conway identify some of the same scientists 
who cast doubt on dangers from smoking, the effects of 
acid rain and the existence of the ozone hole. 

Presenter
Presentation Notes
From Wikipedia

Oreskes and Conway write that in each case "keeping the controversy alive" by spreading doubt and confusion after a scientific consensus had been reached, was the basic strategy of those opposing action.[1] In particular, they say that Fred Seitz, Fred Singer, and a few other contrarian scientists joined forces with conservative think tanks and private corporations to challenge the scientific consensus on many contemporary issues.

Oreskes and Conway write that a handful of politically conservative scientists, with strong ties to particular industries, have "played a disproportionate role in debates about controversial questions".[4] The book states that these scientists have challenged the scientific consensus about the dangers of smoking, the effects of acid rain, the existence of the ozone hole, and the existence of anthropogenic climate change. [4] The authors write that this has resulted in "deliberate obfuscation" of the issues which has had an influence on public opinion and policy-making.



Agreement with this false 
statement varied with 
news outlet watched 

“Most scientists think climate change is not 
occurring or views are divided evenly.”  

 
WorldPublicOpinion.org and  Knowledge Networks, 12-10-2010  



CO2 levels just exceeded 400 
ppm, the highest level in 
estimated 3 million years 

313 ppm, 
1958, Keeling 

Presenter
Presentation Notes
Carbon dioxide levels jumped by 2.67 parts per million since 2011 to total just under 395 parts per million, says Pieter Tans, who leads the greenhouse gas measurement team for the National Oceanic and Atmospheric Administration. That's the second highest rise in carbon emissions since record-keeping began in 1959. The measurements are taken from air samples captured away from civilization near a volcano in Mauna Loa, Hawaii.

More coal-burning power plants, especially in the developing world, are the main reason emissions keep going up – even as they have declined in the U.S. and other places, in part through conservation and cleaner energy. By comparison, global carbon levels averaged a yearly rise of just under 2 parts per million from 2000 to 2010, and increased by less than 1 part per million in the 1960s. The 2012 rise makes it that much more unlikely that global warming can be limited to the 2 degree Celsius threshold most scientist agree is the bare minimum necessary to avoid truly catastrophic levels of climate change.

When Keeling began his work in the 1950s, scientists knew the amount of atmospheric CO2 was small--about 300 parts per million. That is, of a million gallons of air, 300 gallons would be CO2. Back in 1958, Charles David Keeling, a geochemist affiliated with the Scripps Institution of Oceanography at the University of California, San Diego, started measuring carbon dioxide levels from Mauna Loa. His first measurements showed carbon dioxide levels at 313 ppm 

The instruments of the time were not sensitive enough to detect the small changes in CO2 concentration that Keeling expected, so he invented a new instrument. But where to set it up and begin his measurements?

	



CO2 Levels have been measured 
from ice cores going back 
800,000 years 

Presenter
Presentation Notes

Falling snow traps air. In the polar regions of permanent ice, new snow falls to cover the old snow, which as it is buried turns to ice, and is then buried deeper and deeper. Surprisingly, the trapped bubbles persist even as the ice is buried thousands of feet deep. Scientists have learned how to drill out and remove long cores of ice, as shown, sample the gas from the trapped bubbles, and measure the amount of CO2 and the air temperature at the time the snow fell, thousands, even hundreds of thousands of years ago.
  
The ice core in this slide went two miles down and 800,000 years back in time, a true time machine and a testament to the ingenuity and hardiness of scientists. Some say scientists are faking the data that backs up global warming. If so, they are so dedicated that they will go to one of the driest and coldest spots on earth, where it is dark 6 months of the year. Talk about dedication! ; )). 



If you were going to fake data, 
where would you do it? 



Presenter
Presentation Notes
Shows how temperature and methane have also risen. 
Could this be coincidence? Hardly.

A closer look shows that the temperature rises first, then CO2 and methane follow several hundred years later.  




What We’ve 
Learned 



David Foster, DOE, 
recommended: 
• Each workplace should do a climate risk 

assessment 
• Climate adaptation plans 
• Training for extreme weather 

• E.g., power outages after Sandy 
• Since 1980, trillion dollars spent on 

disaster response, costliest in the last 
decade 

• NREL is working on more efficient 
technologies 



Dr. John Balbus presented striking 
data on temperature changes coming if 
nothing is done 

Presenter
Presentation Notes
Figure 9.4: The maps show projected increases in the average temperature on the hottest days by late this century (2081-2100) relative to 1986-2005 under a scenario that assumes a rapid reduction in heat-trapping gases (RCP 2.6) and a scenario that assumes continued increases in these gases (RCP 8.5). The hottest days are those so hot they occur only once in 20 years. Across most of the continental United States, those days will be about 10ºF to 15ºF hotter in the future under the higher emissions scenario. (Figure source: NOAA NCDC / CICS-NC).



Tommy Lippy wearing the “Boh,” a 
sacred tradition for Baltimore 
youths 

Presenter
Presentation Notes
The wearing of the Boh means a Baltimore child is sworn to defend National Bohemian beer, an utterly tasteless alcoholic beverage originally brewed in Baltimore for no apparent reason.



Dr. Balbus also made the point 
changes are happening now 

Very Heavy Precipitation % 
change from 1958 to 2012 

Presenter
Presentation Notes
Percent changes in the amount of precipitation falling in very heavy events (the heaviest 1%) from 1958 to 2012 for each region. There is a clear national trend toward a greater amount of precipitation being concentrated in very heavy events, particularly in the Northeast and Midwest. (Figure source: updated from Karl et al. 2009c ).



Dr. Balbus quoted the National Climate 
Assessment key messages: 

1. Expect wide-ranging health impacts 
2. The most vulnerable are at most risk 
3. Prevention provides protection 



Dr. Balbus closed with these 3 
points: 
1. Climate change is impacting the health of 

workers and the general public now 
2. Workers are more highly exposed to 

climate-related hazards 
3. Occupational health community 

engagement needed for improving both 
climate resilience and climate mitigation 
 
 



Max Kiefer shared that 
NIOSH has created a CC 
Emphasis Area with separate 
funding and a Work Group 

Paul Schulte’s 2009 paper was the 
framework for Clearinghouse paper 

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



The NIOSH CCOSH Working Group 
will: 

1. Make recommendations for worker safety 
and health improvements 

2. Develop and disseminate communication 
products 

3. Participate on interagency initiatives to 
ensure occupational safety and health is 
included as a core component of public 
health 

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.



Key elements of NIOSH’s Research 
Agenda 

• Determine the links between climate change and 
occupational hazards 

• Identify the number of workers and subpopulations 
affected by climate change 

• Identify and evaluate control methods and 
adaptive responses to lessen the impact of climate 
change on worker safety and health 

• Develop and assess risk communication  
• Develop leading indicators of climate-potentiated 

health effects and recommend surveillance ideas 

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.



Max pointed out that climate change will 
result in increased numbers and 
intensity of wildland fires 

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.



US wildfire season lasts 2 months 
longer than 40 years ago (Audubon) 

Photo Credit: David McNew/Getty Images 

Rancho Santa Margarita, California 

Presenter
Presentation Notes
Source: Audubon Society, The Climate Report, Twelve Views of a Warming World.

“The U.S. wildfire season lasts a full two months longer than it did 40 years ago, and the heat is only going to intensify; brush fires charred 9 million acres in 2012 alone. Fire tornadoes—also called fire devils—like this one in Orange County, California, commonly form at the leading edge of blazes, shooting out burning debris. Their core temperatures can reach 2,000 degrees Fahrenheit, and their wind speeds can hit 100 miles per hour. Wildfire can bring new life—birds such as the Black-backed Woodpecker thrive in recently burned areas—but for the California Gnatcatcher, a threatened species limited to Southern California and Baja California, it means only trouble.” 

Photo Credit: David McNew/Getty Images



Max also pointed out that 
mitigation efforts shouldn’t 
expose workers to old hazards  

 Fall protection 
 Crane safety 
 LOTO 
 Confined spaces 

Presenter
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.  



Climate change will expand 
vector-borne disease ranges 
and periods of activity, 
exposing wider range of 
disciplines 

•Photo Courtesy of USDA 

Presenter
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. 

. 





Dr. Cora Roelofs observed that 
occupational H&S has been largely 
ignored in CC discussions 

Coined “Climate Canaries” 



The most vulnerable workers 
will be the most impacted 

• Immigrants and others with 
less power will feel the brunt 

• Workers need special 
attention because their 
exposures are compelled by 
their jobs 

• Policies to protect workers 
are weak especially for the 
most vulnerable 
 
 

Photo courtesy Wikimedia 
and Charles O’Rear 



Cora asked about resilience: 
“What helps workers weather 
the storm and bounce back?”  

IPCC Model 



“You are the planning and 
response vanguard for 
climate change.” 

Dr. Roelofs’ challenge to the 
WTP awardee community 



Joy Lee and Kevin Yeskey presented the 
Climate Change Vulnerability Assessment 
Report 
 
• Assessed how CC affects the Worker 

Training Program, its awardees, and its 
targeted worker population. 

• The goal is to help WTP and its grantee 
community better plan for the health 
impacts and programmatic changes from 
climate change 



The report explores: 
• What happens in the transition from high 

carbon energy sources and industries to a 
low carbon “greener” economy 

• What training gaps exist in covering 
• Extreme ambient temperatures 
• Air pollution exacerbations 
• Ozone depletion 
• Extreme weather events 
• Vector-borne disease  



The report contains 3 valuable 
appendices 

1. Climate vulnerability matrix 
2. Available WTP Training 

Courses/Resources 
3. Available External Training 

Course/Resources 



Breakout groups 
reports 



Dr. Ebony Turner and Kathy 
Ahlmark facilitated the  mental 
health resilience breakout 

• Discussed the NIEHS efforts to develop 
worker and supervisor curricula 

• Discussed what resilience means for 
infrastructure, organizations and people  

• Discussed resilience for workers, 
responders, community  

• Discussed goal of developing checklists or 
tools 
 



Kenny Oldfield and Jim Remington 
facilitated the Disaster Preparedness 
breakout 
• Asked whether there should be a module that 

specifically focuses on climate change or 
individual slides for customizing to populations 

• Recommended making materials available that 
explained the connection between CC and 
disasters 

• Recommended robust case study approach 
• Asked whether we want two approaches 

• Climate change materials for activists 
• Hazard-based materials for the rest 

 



Sharon Beard facilitated half of 
breakout on heat stress 
• She reviewed various management models and 

noted the CDC study on importance of 
acclimatization 

• Canadian heat stress program was 
recommended by Doug Feil 

• Piece work quotas were noted as barriers to 
implementing a program 

• Union rules sometimes get in the way of shifting 
work hours 

• PPE was noted as problematic in heat 
 



Heat has already become a major 
public health concern, particularly in 
cities 

Likely increase heat wave frequency and very likely 
increase in warm days and nights across Europe 



Australia has added a new color to 
get above 122 degrees F 



Bruce Lippy facilitated the discussion on 
fatigue around the 2009 National 
Response Team documents 

  

Technical Assistance Document Background 



Fatigue management during 
disasters will become more 
critical 
17 hr awake = BAC 0.05% 
24 hr awake = BAC 0.10% 

 
(Dawson & Reid, 1997; Williamson & 
Feyer, 2000; Arendt et al. 2005) 

•After 12 hour shift, 
Dennis Clark, Kansas 

grain elevator explosion 
1998, FEMA 

Presenter
Presentation Notes
Haysville, Kansas, June 12, 1998 -- Fighting the heat and fatigue after a grueling 12-hour shift, Dennis Clark of FEMA's Nebraska Urban Search and Rescue Task Force answers reporters' questions about rescue operations. Photo by Barb Sturner/FEMA News Photo 



Fatigue management programs 

• Henry noted the railroads have some of the most 
strict requirements, but training could be better 

• Chee mentioned sleep apnea testing required by 
DOT for drivers under certain conditions 

• Barb recommended folding this training into the 
Disaster Site Worker course 

• Given the lack of regulation, Chip suggested 
considering how to improve safety climate and 
culture 

• Most members of group felt it was better to not call 
the training climate change 

 



Existing Tools and Resources 
to Help Protect Workers from 
the Impacts of Climate 
Change 

Climate Change Kit, 
Carol Rice, Midwest Consortium 

 
Clearinghouse Findings,  

Deborah Weinstock 



Midwest consortium resources 

• Exercises to build capacity 
• What is happening in my zipcode? 
• Using toxic release inventory 
• Evaluation of community preparedness 
• “Build a Climate Kit” demo in rural areas 



Climate Justice Panel  

Moderated by Donald Elisburg 



1970 to 2008, 95% of deaths 
from natural disasters occurred 
in developing countries 

Source: IPCC Managing the Risks of Extreme Events and 
Disasters to Advance Climate Change Adaptation (SREX)  



Paths Forward 



The discussions generated 
great recommendations! 
• Read and use CH resources 

like the Pocket Guides and 
training programs 

• Connect to other organizations, 
particularly the NIOSH CCOSH 

• Share resources among 
awardees 

• Take advantage of materials 
developed by other 
organizations like ACS Climate 
Science Toolkit 
 
 



Creative ideas came out on 
integrating this training into: 

• Disaster Site Worker 
• Environmental literacy training 
• HAZWOPER refresher 



Communication came up 
often as an area that was 
critical 
 And an area where this community 

has particular expertise 



We can help others understand 
the effect of ACC with analogies 

Barry Bonds before and after steroids 

Presenter
Presentation Notes
This analogy is something most folks can understand. It is impossible to say which homerun hit by Barry Bonds was caused by steroids, but the use of steroids definitely had an affect on his performance. Same with climate change: we can’t say any specific storm was caused by climate change, but we can say that increased temperatures globally increase the frequency of larger, more violent storms and flooding.



We need to differentiate 
between weather and climate 

The weather in Baltimore was 
unseasonably pleasant in August. 

Presenter
Presentation Notes
Source: Joe Romm, Climate Progress

Last month was the warmest August globally since records began being kept in 1880, NASA reported Monday. The globe just keeps warming. While it may have seemed like a cool August in this country, the NASA chart shows it was actually just “normal” or very close to the 1951-1980 average over most of the U.S. (other than the warm West, of course). But we’ve become so used to the “new normal” of global warming that when the old normal returns locally, it feels unnaturally cool.




August was globally the 
hottest since records were 
kept beginning in 1880 (NASA) 

August was globally the hottest since 
records were kept beginning in 1880 
(NASA) 

Presenter
Presentation Notes
Source: Joe Romm, Climate Progress

Last month was the warmest August globally since records began being kept in 1880, NASA reported Monday. The globe just keeps warming. While it may have seemed like a cool August in this country, the NASA chart shows it was actually just “normal” or very close to the 1951-1980 average over most of the U.S. (other than the warm West, of course). But we’ve become so used to the “new normal” of global warming that when the old normal returns locally, it feels unnaturally cool.




Wrapping up on a 
high note  



“The stone age didn’t end 
because we ran out of rocks.” 
Dr. Stephen Chu, Secretary of Energy 



We can personally reduce our 
carbon footprint 

New Toyota SUV Holds Eight Passengers And Their SUVs, 
The Onion, May 9, 2001 



We can move to sustainable 
sources of energy  

Photo courtesy: Audubon Society, 
Tristan Spinski/Grain 

 

Presenter
Presentation Notes
Source: Audubon Society, The Climate Report, Twelve Views of a Warming World.

“The oil rush of the Bakken formation—the massive oil and gas-rich shale underneath Montana and North Dakota—is a new kind of environmental hazard: hydraulic fracturing, or fracking. The encroaching degradation shown here is just the surface wound. Fracking pumps chemicals and sand into the earth and explosively shatters the rock formation, releasing fuel that often finds its way into adjacent watersheds. Evidence is mounting that fracking can even induce earthquakes. The critically endangered Baird’s Sparrow is a denizen of this once pristine landscape. As oilrigs devour its habitat, its chances for survival grow slimmer and slimmer.”

Photo Credit: Tristan Spinski/Grain

Quote from Joe Romm: “In 2009, I detailed how humanity constructed the grandest of Ponzi schemes, whereby current generations have figured out how to live off the wealth of future generations. New York Times columnist Tom Friedman quoted me:
“We created a way of raising standards of living that we can’t possibly pass on to our children,” said Joe Romm, a physicist and climate expert who writes the indispensable blog climateprogress.org. We have been getting rich by depleting all our natural stocks — water, hydrocarbons, forests, rivers, fish and arable land — and not by generating renewable flows.
“You can get this burst of wealth that we have created from this rapacious behavior,” added Romm. “But it has to collapse, unless adults stand up and say, ‘This is a Ponzi scheme. We have not generated real wealth, and we are destroying a livable climate …’ Real wealth is something you can pass on in a way that others can enjoy.”




Baltimore, like many cities, has 
been preparing 



Renewable energy sources 
are growing significantly 

Germany gets 3-10% of its electricity from solar 
(Washington Post, 2-8-13)  

Presenter
Presentation Notes
Germany has still managed to be the world leader in solar power. At the end of 2012, the country had installed about 30 gigawatts of solar capacity, providing between 3 percent and 10 percent of its electricity. The United States, by contrast, has somewhere around 6.4 gigawatts of solar capacity.
Why the difference? Policy is the big factor. The German government has heavily subsidized renewable energy for years through a variety of measures. Perhaps most crucially, the country’s “feed-in tariffs” allow ordinary people to install solar panels on their rooftops and sell the power to the grid at favorable rates. (The costs are then shared by all electricity users.)
Solar installations are also much cheaper in Germany — about half as cheap as they are in the United States. Partly that’s because the industry is bigger. But a recent report from Lawrence Berkeley National Laboratory discovered a bunch of smaller factors, too. Permitting is easier in Germany. And German solar installers spend less on marketing, inspections, and grid-connection fees. That all adds up.



The Rhone Glacier is covered 
during the summer months, a 
common practice in icy 
regions 

Photo courtesy: 
Audubon Society, 

Olivier Maire/EPA/Corbis 

Presenter
Presentation Notes
Source: Audubon Society, The Climate Report, Twelve Views of a Warming World.

“The Rhone Glacier has steadily shrunk for over 150 years. At this point, the situation is so dire scientists have resorted to covering the glaciers with heat-protective blankets during the summer months. Projects like this one at the Rhone Glacier in the Swiss Alps prevent the glacier from retreating further while also stopping glacial melt from entering the local watershed. The blankets are now common practice in many icy regions of the world.” 

Photo Credit: Olivier Maire/EPA/Corbis
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