Access speaker bios here:
https://files.asprtracie.hhs.gov/documents/healthcare-
resilience-and-mitigation-webinar-speaker-bios.pdf

Access the webinar recording here: https://
attendee.gotowebinar.com/
recording/2700212981037313024

Access the transcript here: https://files.asprtracie.hhs.gov/
documents/healthcare-resilience-webinar-transcript-final.pdf
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The opinions expressed in this presentation and
on the following slides by non-federal government
employees are solely those of the presenter and
not necessarily those of the U.S. government. The
accuracy or reliability of the information provided is
the opinion of the individual organization or
presenter represented.
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ASPR Key Priorities

Manage the federal response
to and recovery from public
health emergencies and
other disasters

Prepare for future public
health emergencies
and disasters

To meet its mission,
ASPR is focused on
four key priorities

Improve and leverage
partnerships with health
care and public

health stakeholders

Ensure workforce
readiness through
development of
innovative workplace
practices
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TECHNICAL
RESOURCES

ASSISTANCE
CENTER

INFORMATION
EXCHANGE

Unclassified//For Public Use

ASPR TRACIE: Three Domains

¢ Self-service collection of audience-tailored materials
e Subject-specific, SME-reviewed “Topic Collections”

e Unpublished and SME peer-reviewed materials
highlighting real-life tools and experiences

* Personalized support and responses to requests for
information and technical assistance

e Accessible by toll-free number (1844-5-TRACIE), email
(askasprtracie@hhs.gov), or web form
(ASPRtracie.hhs.gov)

» Area for password-protected discussion among vetted
users in near real-time

e Ability to support chats and the peer-to-peer exchange

of user-developed templates, plans, and other
materials

I-El

asprtracie.hhs.gov

Q

1-844-5-TRACIE

askasprtracie@hhs.gov

+
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Select Relevant ASPR TRACIE Resources

 Climate Change Resilience and Healthcare System Considerations

 Climate Change and Healthcare System Considerations Topic Collection

2022

ASPR TRACIE

 Hurricane Resources Page

 Major Hurricane Potential PH and Medical Implications

Climate Change Resilience
. _ _ _ and Healthcare System
 Major Earthquakes & Cascading Events: Potential Health and Medical Considerations

Implications

 Natural Disasters TC

e The Exchange Issue 6: Evacuating Healthcare Facilities

« The Exchange Issue 10: Preparing for and Responding to Wildfires and
Planned Outages

 The Exchange Issue 19: Extreme Weather and Healthcare (Coming Soon)

, | ASPR 71rAacCiE 6
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https://files.asprtracie.hhs.gov/documents/aspr-tracie-climate-change-resilience-and-healthcare-system-considerations-508.pdf
https://asprtracie.hhs.gov/technical-resources/158/climate-change-and-healthcare-system-considerations/0
https://asprtracie.hhs.gov/hurricane-resources
https://files.asprtracie.hhs.gov/documents/asprtracie-major-hurricanes-potential-considerations-working-draft.pdf
https://files.asprtracie.hhs.gov/documents/aspr-tracie-earthquake-and-cascading-events-12-10-18--2-3-2021.pdf
https://files.asprtracie.hhs.gov/documents/aspr-tracie-earthquake-and-cascading-events-12-10-18--2-3-2021.pdf
https://asprtracie.hhs.gov/technical-resources/36/natural-disasters/27
https://files.asprtracie.hhs.gov/documents/aspr-tracie-the-exchange-issue-6.pdf
https://files.asprtracie.hhs.gov/documents/aspr-tracie-the-exchange-issue10-final-508.pdf
https://files.asprtracie.hhs.gov/documents/aspr-tracie-the-exchange-issue10-final-508.pdf
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Climate Resilience for Health Care

Aparna Bole, MD
Agency for Healthcare Research & Quality/
Office of Climate Change and Health Equity

Office of
OASH Climate Change

and Health Equity
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Degraded Living Conditions

& Social Inequities
Exacerbation of racial and health inequities
and vulnerabilities, loss of employment

Air Pollution & Increasing Allergens
Asthma, allergies, cardiovascular
and respiratory diseases

Changes In Vector Ecology
Lyme disease, West Nile Virus,
hantavirus, malaria, encephalitis

Extreme Heat
Heat-related illness and death,
cardiovascular failure

¥  IMPACTS OF
CLIMATE
CHANGE

Food System Impacts
Malnutrition, food insecurity,
higher food prices,
foodborne illness

Drought
Water supply impacts,
dust storms, Valley Fever

Severe Weather & Floods
Injuries, fatalities, loss of homes,
indoor fungi and mold

Environmental Degradation
Forced migration, civil conflict,
loss of jobs and income

https://www.cdph.ca.gov/Programs/OHE/pages/CCHEP.aspx


https://www.cdph.ca.gov/Programs/OHE/pages/CCHEP.aspx

Number of Events

B Drought Count

B Wildfire Count

22
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United States Billion-Dollar Disaster Events 1980-2022 (CPI-Adjusted)
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https://www.ncei.noaa.gov/access/billions/time-series
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OASH

WHO’s Operational Framework for Building Climate Resilient Health
Systems

A climate-resilient health system
is “capable to anticipate, respond
to, cope with, recover from, and
adapt to climate-related shocks

Leadership &
governance

Financing me
and stress, so as to bring
sustained improvements in SO %,I
population health, despite an
unstable climate.” . - £ [ k—

systems

Essential
medical

OO
5

products &
technologies

https://bit.ly/31gBJPP



https://bit.ly/3IqBJPP

OASH

Key Elements of a Healthcare Climate Resilience Plan

1. Prospective risk assessment
2. Health equity and community engagement

3. Assessment and remediation of vulnerabilities in infrastructure and
operations

4. Collaboration between healthcare organizations
5. Interdisciplinary planning, oversight, and evaluation




OASH

Climate Resilience for Health Care (CR4HC): Updated Toolkit

» Update to “Sustainable & Climate . .
2 Mt . P Protection:
Resilient Healthcare Facilities Toolkit Enhancing Health Gare Realiancs

* Planned fall 2024 publication .

* Alignment with other HHS emergency
preparedness tools and guidance

 Primary audience: healthcare
emergéncy management professionals

» More modular, user-friendly content

« Updated case studies, reflecting a
diversity of facility types O ‘&

« Housed within NOAA Climate ' T R o R e
Resilience Toolkit site @ T
- U.S. Department of Health and Human Services.




OASH

» Collaboration with ASPR to align with

CR4HC Toolkit Structure updated Risk Identification and Site
Criticality (RISC) Toolkit

|  Can be navigated online or in
downloadable PDFs

OASH

 Intro/ resilience strategies + links to tools
& resources/ case studies

Impact of Extreme Heat on

Health Care Facilities

* Resilience strategies organized around

1. Prospective Risk Assessment key elements

Extreme heat risk assessments in emergency management plarl ® A”-hazards approaCh —_— but Content

traditionally retrospective. Adding forward-facing climate projed

the risk assessment can help healthcare organizations plan for Organ |Zed arou nd CI | mate'related

4 N exposures and vulnerabilities, such as more frequent, severe, an . .
l ™ I ﬁ heat waves. For example, a study found that New York City's de haza rdS named IN RISC t00|k|t
W ‘ 2008 to lower its threshold for activating the local heat emergen
\' e was subsequently associated with a daily reduction of 0.8 heat lrerearmrreos
| 2 ’ | hospital admissions among patients over 65 years (Benmarhnia et al., 2019).

Climate Resilience Actions

Tools and resources relevant to these actions can be found at:
HEAT: Element 1: Prospective Risk Assessment Tools and Resources




OASH

Quickfinder for Leveraging the IRA for the Health Sector

1. Background on climate change @ @

and health equity .

2. Overview of investments and $° %% ° ® 0od  ®ece 30°035° ° 332 ¢ oo

actions potentially facilitated by the JRONCS 2% I el $eete388se 33 o0l

IRA : Is:-s"I
3. Summaries of relevant IRA :3-:5:35?;!5:,:1;-3:5'3;5:-:
programs TN S R PP sl '

[0) i il iy



Offic
-( OASH CILInHt ﬁl:' Equi ty

Thank you!

13'-"1:5

Contact us: OCCHE@hhs.gov

Visit us online and sign up for our
listserv at www.hhs.gov/ocche



http://www.hhs.gov/ocche/index.html
mailto:OCCHE@hhs.gov
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Key Achievements

Commitments

National & International

* US Department of Human & Health Services Health
Sector Pledge

* US Health Care Climate Council

* Health Care Climate Challenge

» National Academy of Medicine’s "Accelerating the
National Climate and Health Movement"

City & State

* NYC Carbon Challenge
* Clean Air NY
» NY State Clean Green Campuses

Goals

50% carbon emissions reduction Achieve carbon
by 2030 neutrality by 2050




Core Values

“Our experience during Hurricane Sandy and its aftermath prompted

us to reimagine resilient and sustainable design”

- Paul Schwabacher, P.E. Senior Vice President, Facilities Management, NYU Langone Health

 Embrace opportunities to change

« Support resiliency and climate preparedness beyond industry standards in healthcare & required
by regulation/government/FEMA

« Use a collaborative master planning & design process

« Conduct annual hazard vulnerability assessments that take climate change into account

« Expand commitment to energy efficiency and carbon reduction

e Build a culture of resiliency

* Focus on emergency preparedness and business continuity planning

A~~~
NYULangone
Health 22



Approach to Design for Resiliency and Sustainability

« Evidence-based design decisions using forward looking climate projections

« Major investment in infrastructure for resiliency, sustainability and energy efficiency

« Focus on energy conservation, long-term decarbonization, and beneficial electrification

« Elevate critical infrastructure, patient care, research, communications and support functions and add
capacity and redundancy

« Explore microgrids with varied DERSs like geothermal, cogeneration and renewables + battery

* Increase demand management capabilities with cleaner backup generation

« Harden campuses and protect the perimeter

» Design sustainable, LEED buildings & install green infrastructure

« Plan for flexibility and future requirements for spaces

« Design for emergency management + enterprise resiliency for natural and human based disasters
(resilient operations)

A~

NYULangone
\/Health 23



Resilient Operations

Climate Change and NYU Langone Health

Future Considerations for Healthcare in a Warming World

NYU Langone
“— Heaith

Hazard Vulnerability Analysis

A~
NYULangone
\/Health

A~
QY{U Langone

Health

HURRICANE PROTOCOL

Hazard Annex to
NYU Langone Health
Emergency Operations Plan

August 2020

Version 5.1
Last revised: August 31, 2020

Scan with QR Gode Reader {0 acoess the
varsian of th

Iatest electronic:

ULT Freezer (-8o°c)
Temperature
Data Monitoring

Protect precious irreplaceable
biological samples and
pharmaceutical products

in storage and in transit

24



East River Campus Case Study

3.5 million ft2 with 10 interconnected buildings

Energy Independent

13 MW of cogeneration systems, most dual fuel

« >25 MW diesel backup emergency generation

* 2 backup boilers

 Enhanced black start capabilities

« 6 redundant high tension electrical services with
power fed from two different utility substations

Campus Design

* Raised critical infrastructure, IT, programs, &
communications above designed flood elevation

 Redundant data centers connected to all buildings

* Building containment & compartmentalization

« Extensive flood protection, walls, gates & doors

A~

NYULangone
\/Health

Passive measures like “up-and-over” stairs
Deployable pumping + permanent piping

Elevator protection and programming

Green roofs & green spaces to manage stormwater
Exterior-accessible, elevated emergency fuel refilling
locations

Operations

Enhanced demand management capabilities
Automatic emergency operation modes
Continuous commissioning of systems
Infrastructure and flood mitigation measure testing
Staff training, communications and drills

25



PEER Performance
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MASS GENERAL BRIGHAM SUSTAINABLE INITIATIVES
Leadership and Public Health

To support Mass General Brigham in becoming a leader for
promoting a healthy environment, optimizing the care of our

patients and the well-being of our employees while conserving the
resources we expend.

the chemical
©) CfP footprint project

377
§ PRACTICE - GLOBAL ‘a
- Greenhealth l..] GREEN and

..] HEALTHY

Heglth % &
ffj)l ol HOSPITALS‘S@’ Healthior 3
N ' M Novation g BizNGO ‘ HDSpItCIlS BG;gEsN$8R

Without Harm

PRACTICE GREENHEALTH PROGRAM

29
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Resilient Design - Spaulding Rehabilitation Hospital




SPAULDING REHABILITATION HOSPITAL

Statistics
« 378,000 s.f. Rehabilitation Hospital
- 261,300 s.f. above grade
- 117,000 s.f. below grade [primarily parking]

= 9 Floors above grade, including Mechanical
Penthouse

= 132 Acute Rehab Beds

= Qutpatient Clinics & Therapy

= Research and Teaching Hospital
« Opened Apnl 2013

« LEED v2.2 Gold Certification

D Steirkamp Prodograpryy JCouneay Panees HegdiCae
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NEW ORLEANS HOSPITALS: HURRICANE KATRINA 2005

New Orleans hospitals including the VA,
Charity, and Mercy hospitals were evacuated
due to loss of emergency power, water,
sewage treatment and critical infrastructure.
Dozens of deaths were related to post storm
conditions in the hospitals.

The new Southeast Louisiana Veterans

Health Care Service (SLVHCS) was designed

to “Defend in Place” for 7 days.

- Floor elevations and critical functions set
to withstand future levee breaks

- Provisions and accommodations for up to
1,000 patients and staff

- Energy Plant stores 320,000 gallons of fuel

- Storage of over 1,000,000 gallons of
captured rainwater and on-site sewage
treatment plant

- Warehouse for food & emergency supplies




BUILDING RESILIENCY STRATEGIES

= Design and construct (or renovate) buildings to handle
severe storms, flooding, wildfire, and other impacts that
are expected to result from a warming climate.

= Locate critical systems to withstand flooding and extreme
weather events.

= Create buildings that will maintain livable conditions in the
event of extended loss of power or heating fuel through —=
energy load reductions and reliance on passive heating Damage at St. John’s Regional Medical Center caused by the May 22, 2011,
and cooling strategies. (passive survivability) tornado.

= Reduce dependence on complex building controls and
systems. Provide manual overrides in case of malfunction
or temporary power outages.

= Rely on vernacular design practices that were prevalent
before the advent of air conditioning and central heating.
Combine these with modern materials to optimize resilient
design.

Mercy Hospital Joplin, which opened in March 2015. The new hospital is a "storm- 35
Excerpted from a list created by the Resilient Design Institute. hardened" facility with a precast concrete shell, windows that can withstand high
winds, and partially buried generators for backup power in an emergency.



PASSIVE SURVIVABILITY

The decision to “Shelter in Place” during extended
periods of power outages call for measures to
extend critical conditioning systems through
emergency power hookups and/ or passive
measures to extend habitable temperatures for
longer periods of time.

Enhanced building enclosures to reduce solar gain
or heat loss depending on the exterior conditions
to maintain thermal comfort.

Daylighting so that during the day spaces are
habitable without electric lights.

Operable windows to mitigate overheating in the
event a building remains occupied while patients
are awaiting evacuation.

Provisions for potable water and water for sewage
conveyance are needed. Hospitals should place a
high priority on developing independent, high

© Anton Grassl /Courtesy Partn

quallty FE|Ia ble Water SUpplIeS. | Therapy Gy-/.r.r;"z;tSpaulding Rehabilitain Hospital

36



! Mass General Brigham
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SPAULDING REHABILTATION HOSPITAL
Sustainability/ Resiliency Decision-making Process

= Establish criteria by which strategies

- Layout Adaptability

would be evaluated:
- Capital Cost ]
- Maintenance
(@)]
- Energy Use =
. . . = r Technical Ranking Comparison
- Associated Building Cost [=2 o 4 U] 2 3 8 6 5 7
. — 120
- Operational D [
) 100 I
O
()]
>
=
L

- Load Adaptability —
- Resilience

- Simplicity

- Proven Technology

- CO 2 Emissions IEW| En; S W ‘‘‘‘‘
- Acoustics —

- User Controls S ES T :z:z“:::::‘"“ R
- Comfort

I
ﬁé@l

= Optimized Wall Assembly ranked #1

4
ro Happol
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SPAULDING REHABILITATION HOSPITAL

Resiliency Measures

FMMI. electrical, & emerngency

-‘,!

generators in penthouse 1o avoid flooding |
E5UeS,

%,
-

LB
P

%
-
GGround ficor and top of parking ramp set
20" above cumment S00-year flood leved.

A
4
Operable windows in Patient Riooms
keyed open in event of systems fadure,
A
4
Critical patient programs located above
the ground ficor.
I
4

T -

f’ ™
Berms, retaining walls & plantings act as
protective bamers to storm surge.

\ A

Graphics by Peridrmeil "
e Loty olill Mass General Brigham
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Spaulding Rehabilitation Hospital, Charlestown Navy Yard, Boston
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SPAULDING REHABILITATION HOSPITAL
Lessons Learned

Staff must be trained in operational
procedures in order to realize the design
intent e.g., use of operable windows for
patient satisfaction and energy savings as
well as passive survivability.

Location of the main Kitchen and food
supplies on the Ground Floor were driven
by other considerations than resiliency.

Rainwater/ other clean water capture not
implemented. ROI proved to be too long to
be economically feasible.

Integration of the site and ground floor
with the neighborhood has enabled
Spaulding to act as a catalyst for
community social resilience as a means to
address adaptation to climate change.

)

1} Mass General Brigham
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SPAULDING REHABILITATION HOSPITAL

The Business Case for Resiliency

The premium for resiliency measures

was roughly $1.5 million out of a
construction cost of S160 million.

Utility rebates paid for roughly half of
these additional costs.

Investments in the high performance
building enclosure and energy
efficiency measures have a 5— 8 year
payback.

Many of the resiliency measures also
provide direct benefits to patients, for
example the landscape design which
helps to mitigate storm surge is part of
a therapy garden. This has increased
demand for Spaulding’s services.
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FOUNDATIONAL CONCEPTS OF HEALTHCARE RESILIENCE

P
¥

en

A network of coordinated health care services musi remain
operational during and following extreme weather events.

Public Policymakers and healthcare providers must work together
to determine the minimum and recommended infrastructure

requirements for all healthcare delivery setiings

Climate change 1s infreducing new threats and new building
design threshold conditions.

Health care organizations play a key role in community
resilience.

Resilient health care organizations must anticipate extreme

weather risks and transcend limitations of regional public policy,
local development vulnerabiliies, and community infrastructure

challenges as they site, construct, and retrofit health care faciliies.

Community engagement is a key element of health care system
resilience.

Primary Prolechon:
Erfuncng Haalth Care Resilence
for a Changing Chmats
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Resilient Design
Mass General Brigham Administrative Campus, Somerville, MA
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Resilient Design
Mass General Brigham Corporate HQ, Somerville, MA

SITE RESILIENCY STRATEGIES - STORM SCENARIOS

Amella Earhart Dam

+ 14.T0" at ridge Ans

+0.55 Mean Sea Level +12.00° =12 30"

+10.00° +11.30
+10.407 +70.50°
0.0

45
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Resilient Design [l Mass General Brigham
Mass General Brigham Corporate HQ, Somerville, MA
Riverine flooding from Mystic River — above /
the dam =
Ocean flooding from SLR below the dam T : e
* Site datum set 34” above current HHT prormm e —— 'f'r"&'*'m

» High/intermediate high scenarios

e 500-yr flood vulnerability 2050’s — 2070’s
e 100-yr flood vulnerability 2060’s — 2090’s
Redundancies for surrounding infrastructure

- .-‘-\-T

MASTER PLANNING STUDIES
FLOOD EVENTS BELOW AMELIA EARHART DAM WITH +13.00' FINISH FLOOR

FFE +13.00"
SO0 Year +11.20°

Jo0 earto20) l

Gensler | 0JB | purmns
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Flood events above dam (river flooding)
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1} Mass General Brigham

Vulnerabilities and Risk Management

Mass General Brigha
Assembly Row
1,087,500SF
Administrative
Campus

Spaulding Boston

220,339SF
132 beds
MGH Main Campus Charlestmatgsg:rvcy}/-l\l(:g:
4,309,811SF 991 170SF
1051 beds ’
70 OR’s

Simches Research
Research Labs
405,900SF
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Mass General Brigham

Il

SUSTAINABLE CLIMATE RESILIENT HEALTHCARE FACILITIES TOOLKIT

FRAMEWORK FOR RESILIENT HEALTHCARE
SETTINGS

=  ELEMENT 1: Climate Risks and Community
Vulnerability Assessment

= ELEMENT 2: Land Use, Building Design, and
Regulatory Context

= ELEMENT 3: Infrastructure Protection and
Resilience Planning

= ELEMENT 4: Essential Clinical Care Service
Delivery Planning

= ELEMENT 5: Environmental Protection and
Ecosystem Adaptations

CLIMATE RISKS AND COMMUNITY
VULNERABILITIES ASSESSMENT

ELEMENT 1 CHECKLIST

. LAND USE, BUILDING DESIGN AND

ELEMENT 2 CHECKLIST REGULATORY CONTEXT

905 Seabsvd Ot s sl Cor Py witabes

ELEMENT 3 CHECKLIST

1943 rasnsvdComs s sl Cor iy itabos

ELEMENT 5 CHECKLIST

INFRASTRUCTURE PRCTECTICN
AND RESILIENCE PLANNING

ESSENTIAL CLINICAL CARE
SERVICE DELIVERY PLANNING

ENVIRONMENTAL PROTECTICN
AND ECOSYSTEM ADAPTATIONS
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Climate Scenarios
Hazard Assessment

Climate analysis
Hazard priorities

e SLR/Storm Surge

Vulnerabilities and Risk Management

)

1} Mass General Brigham

Mass General Brigham Strategic Climate Resiliency Plan

PHASE 1

Precipitation
Temperature
Wind
Seismic

Probability

Low  Medium High

[PHASEZ]

Vulnerability
Assessment

Low Medium High Very High

Consequence

Critical Facilities
and Operations

5 Elements
Checklist Risk
Assessment

Prioritize Needs
Across System

Implementation

Capital

Investment

Facility Resilience
Capital Prioritization

Operations
enhancement

Long-term
Adaptation
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Vulnerabilities and risk management
Mass General Brigham Strategic Climate Resiliency Plan

Climate analysis projections
Value of long view vs. quality of data

2015

2045 2055 2085

2000

2100

Near-term strategies 2@) Zm) Long-term strategies

Enhance operations
Deferred maintenance upgrades

Comprehensive capital planning
High performance resilient buildings

>

<€

Lifespan of typical institutional building 75 years

Risk = Probability x Consequence
Where to place the emphasis?

Probability based

Informs capital investment cycle

10 year 10%
100 year 1%*
500 year 0.2%
1000 year 0.1%

Consequence based
‘Worst case scenario’ for emergency operations management.
Based on 5 storm models.

* 1% probability of an event occurring in any one year
=26% in 30 years
=39% in 50 years

=)

Mass General Brigham
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1} Mass General Brigham

Risk Management - A Systemwide Strategy

Deliverables

Individualized Climate Scenarios for 30 campuses
SLR, Storm Surge, Precipitation, Temperature, Wind and Seismic

Standardized Vulnerability Assessment
Alignment with current risk criteria informed by lessons learned

Compilation of Vulnerabilities per campus/building

System-wide Risk Assessment
Identification of key vulnerabilities and need for redundancy
Impact on critical functions and business continuity

Identification of key external dependencies
Strategies for addressing operational dependencies

* Insurance implications and preliminary recommendation on incentives
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Risk Management - A Systemwide Strategy

Hazards analyzed per campus

E)

Location Name City fTown | SLR | Surge
BWH Faulkner Main Campus Boston
BWH Main Campus Boston
BWH CHC Brookside Boston
BWH CHC Southern Jamaica Plain Boston
BWH/MGH ACC Patriot Place Foxborough
Cooley Dickinson Hospital Northampton
McLean Main Campus Belmont
MGH Main Campus Boston
MGH 125 Mashua Street Boston
MGH Simches Research Center Boston
MGH West ACC Waltham
MGH CHC Charlestown Boston
MGH CHC Chelsea Chelsea
MGH CHC Everett Everett
MGH CHC Revere Revere

Precip

Temp

Wind

Seismic

ARUP
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! Mass General Brigham
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Proj ect prioritization

Type of Service Facility Type

]

Core Inpatient Services

Emergency Department

Dialysis

Infusion

Primate/Transgenic Animal Facility
Iireplaceable Research Samples
Data Center Services

Elective Inpatient Services

Core Outpatient Services
Rodent/Other Animal Facility

All Other Clinical

All Other Research/Lab Equipment

Admmistrative Services
Parking & Site Impacts

Hospital/Inpatient Building
Data Center

Community Health Center/ACC
Research Building

Medical Office Building
Admunistrative Building

ARUP



Urban and regional dependencies

System Vulnerabilities
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1} Mass General Brigham

US Army Corps of Engineers 2000

Tymn SETTTPICOT
“%

Saugus
CONDITION OF STRUCTURE

W Ciritical or poor .:
B Fair Makhant Bay.

M Good or excellent
SNlahant
2

Malden
dford
Revere

Everett

Hi +Chelsea EemchiRor

i 5 - _’
wille ‘; - r ] inthiop
East Bggfo ‘J'-,'m'.';rﬁp each

SR Shdanr Fort/Andrew .
43 Hingham lantasket
o Quincy Bay Bay . Yo
Mifton Marth o :
village Quingy WU\P ) ot o

Miltan Quinr:; ;;ﬁ-;:::q;wx;‘ ..?\.,‘
Capacity Redundancy (85-90% occupancy) Equivalence (ICU vs. Rehab.)
Access Roads - interstate and local Tunnels and Subways

Infrastructure Power / Gas / Water / Sewers etc. Shoreline protection
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Mass General Brigham

I

Sea Level Rise and Storm Surge

Probability-based Flooding
3 -

2030 Probability 2070 Probabiity

0% O 02 R M SR % 0 25 OO 5O 100

0% 0% 04% R 7 5% 0% A0 % OO 5D 10D

MGH Main Campus | Boston MA Q2114 Lobby Blevations: White Bldg: 24.0° | Yawkey A0C: 19.8° | Wang ACC: 13.0 LatitudeN ongitude: 42.36/-71.07
Page B



* 2020 construction start
1M GSF; 12 stories

6 floors inpatient; 450 beds
New campus services center
6 levels underground parking
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MGH CAMPUS RESILIENCY PROJECT

Place of refuge for patients and staff across campus
Capacity to shelter in place for up to four days
Flood-proofing existing buildings and infrastructure
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TRACIE

HEALTHCARE EMERGENCY PREPAREDNESS
INFORMATION GATEWAY

Panel Roundtable

ASPR

ADMINISTRATION FOR STRATEGIC
PREPAREDNESS AND RESPONSE
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Question & Answer

asprtracie.hhs.gov

@ 1-844-5-TRACIE

askasprtracie@hhs.gov

Unclassified//For Public Use ASPR TRACIE
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On the Web:
aspr.hhs.gov

"l
ol

Facebook:
facebook.com/ASPRgov

Twitter:
twitter.com/ASPRgov

Twitter: Dawn O’Connell k
twitter.com/HHS ASPR

Instagram: Find ASPR
instagram.com/ASPRgov/ .
Online

YouTube:
youtube.com/c/ASPRgov

Flickr:
flickr.com/ASPRgov

LinkedIn:
linkedin.com/showcase/hhs-aspr/
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https://flickr.com/ASPRgov
https://youtube.com/c/ASPRgov
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