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Presenter
Presentation Notes
Thank you for this kind invitation!  Im going to take you on a journey today to look at lessons in hospital resilience.



The Lancet Commission 

“The effects of climate change are 
being felt today, and future projections 
represent an unacceptably high and 
potentially catastrophic risk to human 
health.” 
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Presenter
Presentation Notes
It really begins with healthcares recognition of the relationship between climate change and health.  In June, 2015, the Lancet Commission released an updated “Health and Climate Change report” that characterized climate change as a “medical emergency” that “represents…(read slide)



“Hospitals and health systems, particularly in 
more industrialized settings, have a 
significant carbon footprint.” 
 
“By moving toward low-carbon health 
systems, health care can become more 
resilient to the impacts of climate change, 
save money, and lead by example.” 
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Presenter
Presentation Notes
It pointed out the significant carbon footprint of healthcare, and suggested a path forward that views this as “the greatest global health opportunity”  - these three themes, mitigation, resilience, and leadership, form the stucture of our talk today.



  Fossil Fuels and Health 
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Presenter
Presentation Notes
This graph from the Lancet report shows the direct impacts on health associated with the current global energy mix, even beyond the climate change impacts associated with CO2.  SO the takeaway is that BURNING FOSSIL FUELS AS AN ENERGY SOURCE HAS A SERIES OF NEGATIVE HEALTH IMPACTS, and mitigating those impacts is a population health service



IS OUR HEALTHCARE INFRASTRUCTURE 
RESILIENT TO CLIMATE CHALLENGES? 
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Presenter
Presentation Notes
Right now, our healthcare infrastructure is not particularly resilient. And they ARE failing when we need them most — 



Mapping Climate Impacts on Hospitals & Health 

Increase in GHG 
concentration 

Temperature 
changes 

Sea level rise 

Heat waves, 
cold spells 

Extreme 
weather events 

Precipitation 
changes 

Wildfires 

Drought 

Excess rain, 
floods 

Power outages 

Heat health 
impacts 

Backup 
medical 
supplies 

Facility 
flooding 

Poor air quality 

Vector-borne 
diseases 

Transportation 
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Presenter
Presentation Notes
-Direct and indirect impacts of cc on health and healthcare facilities are complex and numerous, each increasing in severity and/ or frequency-Ultimately, each of these impacts limits the ability of hospital to stay open and deliver quality. -While some or more likely than others depending on area, there was a clear distinction in the type of impacts affecting hospital’s operations – impact to the facility and impacts to patients.  



1 
REDUCE 
IMPACTS 

2 
IMPROVE 

RESILIENCE 

3 
ADVOCATE 

MITIGATE 
• Reduce resource use 

• Reduce fossil fuel 
emissions in buildings 

• Reduce transportation 
impacts 

• Review supply chain 

ADAPT 
• Improve infrastructure 

reliability 

• Engage communities  

• Anchor broader 
community health and 
resilience 

LEAD 
• Support local and 

national public policies 

• Improve public 
understanding of 
climate and health risks 

 

Health Care’s Role 
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Presenter
Presentation Notes
So lets look at each of these roles in more detail:



MITIGATE 
Reduce Energy And Water Use 
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“We did not set out to be the 
greenest health system. We 

set out to make the air better 
for our patients to breathe, 

control our rising energy 
costs and help our local 

economy." 

Energy Independent by 2014 

–Jeff Thompson, MD 
Gundersen Health System 2014 
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Presenter
Presentation Notes
When Gundersen Health System, based in LaCrosse, Wisconsin, set a goal to be the first energy independent health system in the US, which it achieved in 2014, they framed their move away from fossil fuel use around community health and reducing risks associated with rising energy costs, NOT CO2.
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Presentation Notes
Gundersen developed an innovative series of community partnerships, including wind and harvesting methane from landfills, brewery waste, and yes, dairy manure to both reduce the burden of agricultural waste within the communities they serve and move away from fossil fuels.



• Low–energy design 
• Passive design strategies – 

operable windows  
• On-site power generation 
• On-site renewable energy 

 
• Low water use design 
• Recycled and reclaimed 

water reuse 
• Independent water source 

Kiowa Memorial Hospital 
Greensburg, KN 

(EF-5 tornado, 2008) 
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Presentation Notes
And Kiowa Memorial Hospital, in Greensburg, Kansas, is the first 100% renewable energy hospital in the US (also low water use)… read featuresKiowa is a small, critical access hospital that was destroyed, along with 95% of Greensburg, by an EF-5 tornado.It is build both for improved energy performance AND improved resilience, an idea which leads us to the second major point. 



carbon positive Kaiser Permanente 
Oakland, California 
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Presenter
Presentation Notes
And just to prove the power of that idea in action, Kaiser Permanente, last week, announced their intention to build on Gundersen’s amazing achievements, becoming carbon positive AND ZERO WASTE by 2025.(pause)



ADAPT 

Improve Healthcare Infrastructure   
Anchor Community Health and Resilience 
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Presentation Notes
Second, ADAPT



Focus on patient health and safety and provider outages 
that will strain the healthcare system: 

Minimize disruptions in the 
healthcare system in order 
to preserve the wellbeing and 
health of staff, patients and 
community 

Operate 
continuously 

or 
Re-open 
quickly 

1 

2 

Ensure critical healthcare providers’ 
operability through redundancy and the 
prevention of physical damage 
 
Reduce barriers to care during and after 
emergencies 

Key strategies 

1 

2 

Reduce the risk of emergency 
evacuations 

Be able to take on acute emergent 
patient needs (during and after) 

3 Avoid extended facility outages that 
strain the system 

4 Reduce how many patients cannot 
access their normal provider 14 

Presenter
Presentation Notes
In the months following Hurricane Sandy, the City of New York reflected on how they wanted the NYC healthcare system to function during and immediately following extreme weather events.  This graphic is from the Strategic Initiative on Reconstruction and Resilience (SIRR) report



We can choose to believe that 
Superstorm Sandy, and the most 

severe drought in decades, and the 
worst wildfires some states have 

ever seen were all just a freak 
coincidence.  

Or we can choose to believe in 
the overwhelming judgment of 

science – and act before it’s too 
late.” 

 
-President Obama 

The President’s Climate Action Plan- June 2013 
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Why Integrate Sustainability and Climate Change 
Adaptation? 

• Facilities perspective 
– Synergies in building resilience 

and reducing carbon footprint 
 

• Public health perspective 
– Synergies with urban planning, 

community design 
– Sustainability + climate 

mitigation  
  = health benefits 
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Presentation Notes
Sustainability and Climate adaptation are synergistic.Facilities that invest in technologies or practices that reduce their carbon footprint, such as utlizing wind or solar energy, also increase their ability to generate power and operate without public utilities after a major disaster. 



Low VOC Materials 
Local Food Suppliers 
Waste Recycling 
Air Quality 

Flood barriers 
Elevation 

Backup generators 

Energy, Water Efficiency 
Daylighting 

Natural Ventilation 
Stormwater management 

Heat island Impacts 
Solar Gain Mgmt/insulation 

Transportation 
Density 

Renewable energy 

Sustainability and Resilience 
Sustainability Resilience 
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National Institutes of Health 
U.S. Department of Health and Human Services 

Toolkit.climate.gov 



National Institutes of Health 
U.S. Department of Health and Human Services http://www.cna.org/sites/default/files/SAS%20Climate%20Change%20and%20Emergency%20Management%20-%20Summary.pdf 



Primary Protection: Enhancing Health Care Resilience for a 
Channing Climate  

• Assist organizations in reducing 
future vulnerabilities and losses, 
and improve the functioning of a 
broad range of health care 
facilities 
 

 
http://toolkit.climate.gov/topics/human-health/building-climate-resilience-health-sector 21 

Presenter
Presentation Notes
The guide provides a compilation of information on threats to health care facilities posed by extreme weather events and ways in which organizations around the country are responding to those threats. The Toolkit is organized around five elements that illustrate specific health sector resilience principles and practices. Each element is accompanied by checklists and other resources that enable readers to further explore the topic. Taking Action case studies are included for each element of the framework.

http://www.niehs.nih.gov/geh


What happens? 
• Increasing design thresholds to 

recognize more severe 
weather intensities– design 
temperatures, wind velocities, 
mean flood elevations 
 

• Increasing warehousing and 
storage capacities to recognize 
longer severe weather 
durations– increasing the 
minimum amounts of on site 
food, water and fuel storage 
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• Enacting requirements for 
hardening and adapting facilities 
in new geographic regions to 
respond to changing extreme 
weather patterns 

• Increasing capabilities for 
“islanding operation” that 
recognizes that on site 
infrastructure may be required for 
extended periods of time because 
of damaged community 
infrastructure  

What happens? 
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Texas Medical Center 
 Houston, TX 

Tropical Storm Allison, 2001 24 

Presenter
Presentation Notes
Categorized as the costliest tropical storm in U.S. history, Allison parked itself over southeast Texas from June 5-9, 2001, dumping more than 3 ft of rain (almost 30 in. of which fell over a 48-hr period) on the Houston metro area. The storm stats are startling. Allison left 22 dead and caused almost $5 billion in damage to Harris County alone. 



Charity Hospital and VAMC 
New Orleans, LA 

(Hurricane Katrina, 2005) 25 

Presenter
Presentation Notes
During and following Hurricane Katrina, 2005: VA, Charity, Tulane – evacuated patients from parking garage roofCharity Hospital  – staff threw furniture through sealed windows when indoor temperatures climbed to above 100 degrees F



NYU Langone and Bellevue 
New York, NY 

(Hurricane Sandy, 2012) 
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Presentation Notes
NYU Langone, the VA and Bellevue at Hurricane Sandy



http://www.nyc.gov/html/sirr/html/report/report.shtml 
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Nursing Homes/ Adult Care Facilities 

What happened during Sandy 
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Sandy Nor’easter 

4 weeks after storm, 5% 
capacity remained down 
while facilities recovered 

8% capacity reduction 1 
week after Sandy 

7% capacity 
reduction 3 days 
after Sandy 

Bed capacity lost from 31 facility 

 
Patient impact: 
emergency 
evacuations, reduced 
citywide bed-capacity, 
hospitals couldn’t 
discharge 
 

Source: NYSDOH, PLUTO, DOHMH, Mayor’s Office of Analytics, SIRR interviews 
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Presenter
Presentation Notes
Failure or absence of emergency power systems caused evacuationsIn NH, generators stored on lower floors were damaged by floodwatersMany ACF did not have generatorsElectrical switchgear destroyedPower is essential for normal operations as well as workaroundsE.g., electric heaters to keep patients warm if the boiler was damagedOther significant contributors to the evacuations/ closures were:Percent of patient care space damaged and requiring repairsDamage to heating/ cooling systems



CONFIDENTIAL 

Providers Impact Building Equipment 
(elevators. 
Imaging)  

Utilities 
(power, water) 

Heating/ 
cooling 

Commun-
ications/ IT 

Staff Supplies 

Hospital 
Evacuations/ 
closures/ reduced 
services 

Flooded Flooded Back-up failed Flooded 
Phone/ 
internet 
outages 

Staff 
couldn’t 
travel 

Limited 
deliveries 

Nursing homes/ adult 
care facilities Evacuations Flooded No back-up 

power 

Back-up failed 
(NH) / no back-
up  (ACF) 

No back-up 
Phone/ 
internet 
outages 

Staff 
couldn’t 
travel 

Limited 
deliveries 

Community-based 
providers 

Closures / reduced 
services Flooded No back-up 

power No back-up No back-up 
Phone/ 
internet 
outages 

Staff 
couldn’t 
travel 

Limited 
deliveries 

Home-based providers Reduced services Disruptions in patients’ homes/residences, e.g. loss of power, elevators 
not working 

Phone/ 
internet 
outages 

Staff 
couldn’t 
travel 

Delayed 
deliveries 

Primary reason for disruption Secondary reason Tertiary reason 

Critical system failures caused evacuations 

Source: SIRR interviews 

What is the risk this could happen again to the same number or even more providers? 



Disasters Impact Healthcare Facilities 
Dollars and Cents 

• After Superstorm Sandy 
 

– NYC public hospitals:  
• $800 Million in damage 

– NYC overall:  
• Estimated $3.1 billion recovery costs to 

healthcare facilities  
– Research: 

• Lost research animals valued at more 
than $100,000  

• Research losses estimated above $200 
Million 

– FEMA Assistance:  
• $25.9 Million for Equipment 

replacement 

30 

 

Presenter
Presentation Notes
The disruptions and losses incurred by the U.S. health care sector following recent extreme weather events demonstrate the need for specific guidance on ways to manage the new and evolving hazards presented by climate change. These events have also provided opportunities to learn from past disasters so that health care facilities, and the communities they serve, can be more resilient in the future.   Hurricane Sandy’s impact in New England will be felt for many years, but the impacts on the health sector provide a learning opportunity for facilities around the country. While many facilities evacuated before the storm, others were forced to evacuate patients in the height of the storm due to critical infrastructure failures, water intrusion and a storm surge higher than the anticipated flood plane.New York hospitals suffered more than $800 million dollars in damage and faced more than $3.1 Billion in recovery costs. In addition to the costs of evacuating patients and rebuilding facilities, more than $100,000 of animals used in research were lost.  Equipment damage was partially covered by FEMA at a cost of more than $25.9 million dollars.Photo (Left) Damage to NYC Belluvue hospital months after the storm- Tour with FEMA Administrators



Texas Medical Center 
 Houston, TX 

Since Tropical Storm Allison, 2001 
Texas Medical Center, Houston, Texas (SOM Site Master Planning) 
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Presenter
Presentation Notes
Lets return to Texas Medical Center.  After Allison, the Medical Center elevated essential infrastructure, including a set of bridge walkways between buildings.  It constructed a new, high efficiency district energy plant (co-generation of power and thermal energy).  It ripped up surface parking lots and established groundwater recharge systems (to handle extreme rain better) and advocated for and participated in the Brae Bayou marsh restoration project upstream from the campus.  They also worked to remove the concrete culverts holding the river.It came through the 2015 Houston floods with litle to no damage.And, by the way, it’s a much nice place to visit and work than it used to be, as the landscaped core takes shape in the highly urbanized campus.



VAMC 
New Orleans, LA 

(Hurricane Katrina, 2005) 

Courtesy of CRT: NBBJ Architects 
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Presenter
Presentation Notes
The New charity and VA hospital – upside down – 10-12 years later.The building features a second story ED, with ramps that can double as boat launches.  It is designed as if the levees fail.  It stores 7 day supplies of potable water, can store 7 days of sewage, and can sleep 1000 staff in converted spaces.  It can hold 7-10 days of clinical supplies.



 

LITTLE MYSTIC 

BOSTON HARBOR 

CHARLES RIVER 
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Image: Anton Grassl, courtesy of Perkins+Will 

Presenter
Presentation Notes
Spaulding Rehabilitation HospitalPerkins+Will  Photographer: Anton Grassl



LEED Gold certified building includes 
sustainable/resilience features such as: 

 
• Elevated ground floor; all infrastructure 

above flood elevations; 
• Gardens utilizing native, drought and salt-

tolerant vegetation  
• Low energy design; at 150 kBTU/sf, 48% 

below average hospital energy demand.  
Maximization of daylight and views balanced 
with a high-performance building envelope 

• On-site CHP plant for local electrical 
generation  

• Operable windows for both natural ventilation 
and passive survivability in an emergency 
situation 

• Green roofs to mitigate stormwater runoff, 
reduce cooling loads and heat-island effect 
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Kiowa Memorial Hospital 
Greensburg, KN 

(EF-5 tornado, 2008) 

• Low–energy design 
• Passive design strategies – 

operable windows  
• On-site power generation 
• On-site renewable energy 

 
• Low water use design 
• Recycled and reclaimed 

water reuse 
• Independent water source 
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Presenter
Presentation Notes
And Kiowa Memorial Hospital, in Greensburg, Kansas, is the first 100% renewable energy hospital in the US (also low water use)… read featuresKiowa is a small, critical access hospital that was destroyed, along with 95% of Greensburg, by an EF-5 tornado.It is build both for improved energy performance AND improved resilience, an idea which leads us to the second major point. 
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Presentation Notes
COLLECTED RAINWATER, CONDENSATE AND RO DISCHARGE PROVIDE 100% OF THE IRRIGATION WATER DEMAND701,000 gallons of potable water saved each year 
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toolkit.climate.gov 

Resources and Case Studies 

40 



41 



42 



Seattle Children’s Hospital 
Washington 
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Presenter
Presentation Notes
When Seattle Chlldren’s implemented this healthy transportation plan, they set a goal to reduce single occupancy vehicle use from 60% to 30% of their staff.  Triple Aim goals?  This initiative improves staff engagement --quality of care— improves air quality and promotes physical activity—population health—and reduces costs associated with parking subsidies. And when Gundersen Health System set a goal…



Kaiser Permanente  
California 
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Presenter
Presentation Notes
When Kaiser Permanente serves food sourced from on site farmers markets, they reduce waste and lower costs.  They also support a shift from an industrial food system that relies on growth hormones and antibiotics – an important healthcare quality issue -- to a sustainable system that supports antibiotic safety and healthier food choices for staff and members. THIS IS TRIPLE AIM.



Gundersen Health System 
LaCrosse, Wisconsin 

45 



46 



Image courtesy of Shutterstock 

Cleveland Clinic 
Cleveland, Ohio 

Presenter
Presentation Notes
… engaging in improving the living and working conditions of the communities they serve, with the goals of reducing chronic disease burden and associated costs.  Cleveland Clinic’s investment in employee-owned local businesses in its community surrounding the main hospital campus breaks the cycle of economic disinvestment and builds social cohesion. So what does this focus on HEALTH have to do with QUALITY OF HEALTHCARE DELIVERY? Just about everything.



Cleveland Clinic, University Hospitals 
and Case Western University using 
purchasing power to drive local green 
economic development 
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Image courtesy of Shutterstock Image courtesy of Evergreen Cooperatives 

Presenter
Presentation Notes
Evergreen Cooperatives / Shutterstock



Henry Ford Health System 
Detroit, Michigan 
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LEAD 
Educate and advocate locally and globally for climate policies 
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Second, ADAPT
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Presenter
Presentation Notes
The NHS Route Map for Sustainable Health explicitly supports the need for paradigm shift from a system that is institution led, to a community-based system that provides for the future of society and the environment, informed and in partnership with patients and communities in a more open decision making system 



Mitigation  
Reducing health care’s own carbon 
footprint 
 
Adaptation 
Preparing for the impacts of 
extreme weather and the shifting 
burden of disease 
 

Leadership 
Educating staff and the public 
while promoting policies to protect 
public health from climate change 
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Kaiser Permanente, USA:   
30% target by 2020, achieved by 2017! 
 
Dignity Health, USA: 40% target by 2020 
 
Gundersen Health, USA: 100% energy 
independent, 60% clean, renewables 
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Partial List 
• Albert Einstein Hospital (Brazil) 
• Catalan Institute of Oncology (Spain) 
• Dignity Health (USA) 
• Fraser Health (Canada) 
• Health Department Xativa-Ontinyent (Spain) 
• Hospital León Becerra (Ecuador) 
• Hospital Sirio Libanes (Brazil) 
• Hospital “Dr. Enrique F. Enril” (Argentina) 
• Kaiser Permanente (USA) 
• Partners Health Care (USA) 
• National Health Service (England) 
• Stockholm County Council (Sweden) 
• TzuChi Medical Foundation (Taiwan) 
• University Health Network (Canada) 
• Virginia Mason Health System (USA) 
• Western Cape Government Health (South Africa) 
• Yonsei University Health System (South Korea) 
 

 

To Date 
51 
Participants 
8,200 
Hospitals 
and health 
centers 
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…prioritizes health and prevention  

…understands and takes responsibility for  

its environmental impacts 

…engages the community in a new civic architecture 

…operates with near-zero or positive environmental impacts 

…is resilient, flexible and responsive to the climate and health challenges of our 

time 

. 

THE RESTORATIVE HOSPITAL 
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