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Today’s Webcast starts at 1:00 p.m. Eastern.

You will not hear audio until the Webcast begins
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Today's Presenter

Cole Robe rts, e, Leep ap

* Co-authored “Two Degrees — Our Built Environment and the
Changing Climate” with a focus on resilience, adaptation, and
decision-making.

* Energy and sustainability business leader in San Francisco

* Design, assessment and consultation in the built environment

* Keynote speaker at numerous conferences

e Published in peer reviewed conferences and journals.

* Guest lecturer at Stanford University and the University of
California at Berkeley.

* Arupisa 12,000 person employee owned design engineering and

Associate Principal consulting firm with over 90 offices globally.
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Learning Objectives:

* Review the role of resilience and resistance in an overall building-readiness strategy.

* Analyze the reasons that resilience is an increasingly urgent topic — and why that
urgency will continue to rise.

* Learn how specific building systems — including the building automation system, the
HVAC system, and the mass notification/emergency communication system — can
make a building more resilient.

* Understand why effective operations and maintenance is an essential first step to
resilience.
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To ask questions:

Please use the question and answer panel on the right-hand side of
the screen, and send to all panelists.
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Presentation Handouts

All participants will receive an e-mail by the end of the day with a
link to download a PDF copy of today’s presentation slides.
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CEU Information

AUTHORIZED

PROVIDER

Trade Press Media Group has been accredited as an authorized
Provider by the International Association for Continuing Education and
Training (IACET), 1760 Old Meadow Road, Suite 500, McLean VA 22102;
(703) 506-3275

To successfully earn 0.1 CEUs, you must attend the entire webcast and
earn a 70% or higher on the assessment.
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SIEMENS

www.usa.siemens.com/fire



SIEMENS

Every building is different, we make them safe.




SIEMENS

From simple to sophisticated, Siemens
has the fire and life safety technology to
meet a building’s unique needs.
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Learning Objectives
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e Analyze the reasons that resilience is an increasingly urgent topic
— and why that urgency will continue to rise.

e Review the role of resilience and resistance in an overall
building-readiness strategy.

e Learn how specific building systems — including the building
automation system, the HVAC system, and the mass notification/
emergency communication system — can make a building more
resilient.

e Understand why effective operations and maintenance is an
essential first step to resilience.
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+ Learning Obj: Resilience Value

Marketing (e.g., REDI Rating System)
Market Retention

Loss Avoidance

Business Continuity

Reduced Insurance Premiums

Co-beneficial Outcomes: e.g., better O&M, shared systems,
better comfort control, etc.



°s More Kump: NN N

Summary Overview

If a disaster strikes, how will your buildings respond? That's a question that
more and more organizations are asking facility managers. Whether the risk
comes from a flood or hurricane, an earthquake or a fire, facility managers
increasingly need to develop strategies to ensure that buildings are resilient.
What makes that task especially challenging is that there is no single template
that can be used to make all buildings more resilient.

/

This webcast will examine key concepts and concrete steps that facility
managers can take advantage of as they develop a resilience strategy for their
own buildings. The webcast will take a close look at the important role that
building systems can play in improving resilience. The speaker will help facility
managers understand why some risks are on the rise, delve into overlooked
factors like accumulated risk, and present examples of successes and failures.
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Copyrighted Material. Used by Permission.
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...Combined with:

Limited Resources

Aging infrastructure Increasing population
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HEALTH FACILITIES MANAGEMENT

Planning for Disaster | Survey Results
July 2014 | Vol 27 Issue 7 Credits: Rebecca Vesely, Suzanna Hoppszallern

7% 3%

Percentage of organizations with one or more eventsin the last  Percentage of organizations/facilities went on EMERGENCY
Syears that required implementation of the EMERGENCY POWER because of a disaster in the last S5years
PREPAREDNESS PLAN (EPP)

CAUSE OF EPP IMPLEMENTATION

Winter storm

Power outages and other system failures
Tornado

Flood

Hurricane

Hazardous spill/hazardous material incident
Mass casualty incident

Fire

Emerging infectious diseases (excluding HIN1)
Bomb threat

Earthquake

Evacuation

Active shooter incident

Mass transit strike or disruption

No threats of events

0%
7%
7%
15%
3%
12%
12%
8%
6%

5%

4%

2
13%
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HEALTH FACILITIES MANAGEMENT

Planning for Disaster | Survey Results
_]uly 2014 | Vol 27 Issue 7 Credits: Rebecca Vesely, Suzanna Hoppszallern

EMERGENCY MANAGEMENT COMMITTEE INITIATIVES

Participated in emergency preparedness planning with city,
county, and state agencies

Participated in the development of community wide emergency
preparedness plan

Participated in emergency preparedness planning with local and
state hospital associations

Established mutual aid agreements with other hospitals and

health care organizationsin the community
Applied forandreceived grant funding from the Health

Resources and Services Administration
Pursued collaborative activities to bridge gap between medical
care and public health systems

Identified at risk populations®

Defined point-in-time and longitudinal surge capacity at the
community level

*dentified at-risk populations whomayneed additional assistance, Includingthose who have disabllities, live Ininstitutionalized settings, are from diverse cultures, have
limited English proficlency or are non-English speaking, lack transportation, have chronlc medical disorders or have pharmacological dependency

SUPPLY CHAIN REQUIREMENTS DURING A DISASTER/PUBLIC HEALTH EMERGENCY

Required emergency water supplies for patients and staff
Caused shortage of local medicine supplies

Caused shortage of local vaccines

Required emergency foor supplies for patients and staff
Required use of Strategic National Stockpile®

Caused shotage or difficulty accesing oxygen and medical gasses

Caused shortage of local medical counter-measures
natlonalrepository of medical counter-measures, vaccines, and othermedical suppliesInstrategic locations around the natlons

!llIIII
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HEALTH FACILITIES MANAGEMENT

Planning for Disaster | Survey Results
July 2014 | Vol 27 Issue 7 Credits: Rebecca Vesely, Suzanna Hoppszallern

TOP 5 MAJOR CHALLENGES TO EMERGENCY PREPAREDNESS

| Unfunded mandates for emergency preparedness response
2 Time limitations

3 Competing resources/spending priorities

4 Governmental processes/compliance issues

5 Staff training in response skills

TOP 10 FEATURES INCORPORATED INTO FACILITIES TO ADDRESS DISASTERS & TERRORISM

Additional fuel and emergency supply storage
Flexible incident-command locations

Additional generator capacity

Advanced security/lockdown systems

Expanded emergency communication systems
Extraspace for decontamination/mass casualties
Remote data center

Prevent access to outdoor air intakes

Additional uninterruptible power supply capacity
Enhanced air pressure control isolation capabilities
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HEALTH FACILITIES MANAGEMENT

Planning for Disaster | Survey Results
_]uly 2014 | Vol 27 Issue 7 Credits: Rebecca Vesely, Suzanna Hoppszallern

TOP 6 FEATURES INCORPORATED INTO EMERGENCY DEPARTMENT DESIGN

Computer information system that can track patients and
patient records in real time

Add more treatment in areas designhed to thwart cross-
contamination and cross-infection

Radiation detection
Ability of staff to vary control of power and pressure

Modular scalability to serve many patients on a daily basis

Ability to share encypted data with sanctioned medical, public
safety, military, and governmental officials

COMMUNICATION EQUIPMENT AND SERVICES USED BY STAFF IN AN EMERGENCY

Mobile

Social media

Hamradio

Fixed

Satellite phone, VSAT, MSAT and other satellite devices
Government Emergency Telecommunications Service cards
Shortwave radio

Wireless Priority Service

Telecommunication Service Priority

Shared Resources Hgih-Frequency Radio Program
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2°C/3.6°F | 450

Atmospheric CO e ppm

Mitigation

Adaptation

380

2012 2050
Two Degrees: The Built Environment and Our changing Climate (2013)

We don’t want
to be here
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We hever have 100% certainty.

If you wait until you have 100% certainty,
something bad is going to happen
on the battlefield.

That’s something we know.

— GEN Sullivan

ARUP
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Recognize a problem
Choose to act to remedy or avoid the problem
Act effectively

Adapted from Collapse — How Societies Choose to
Fail or Succeed, Jared Diamond

ARUP



How High Will the Sea Rise?

The marker in front of you shows several
scenarios for sea level rise above the current
Mean High Water mark.

6 m (19 feet, 8 inches): sea level if Greenland
Ice Cap melts (if the ice at both poles melted, the
ocean would reach the road deck of the Golden
Gate Bridge)

2.9 m (9 feet, 6 inches): 100-year flood level
with a 1.4 mrise in sea level and a storm surge

/ 1.4 m (4 feet, 7 inches): high end of predicted
N sea level rise by 2100

9 1.0 m (3 feet, 3 inches): moderate estimate
of predicted sea level rise by 2100 (approximately
today’s 100-year flood level)

0.5 m (1 foot, 8 inches): low end of predicted
sea level rise by 2100
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The marker in front of you shows several
scenarios for sea level rise above the current
Mean High Water mark.

6 m (19 feet, 8 inches): sea level if Greenland
Ice Cap melts (if the ice at both poles melted, the
ocean would reach the road deck of the Golden
Gate Bridge)

2.9 m (9 feet, 6 inches): 100-year flood level
with a 1.4 mrise in sea level and a storm surge

1.4 m (4 feet, 7 inches): high end of predicted
sea level rise by 2100

1.0 m (3 feet, 3 inches): moderate estimate
of predicted sea level rise by 2100 (approximately
today’s 100-year flood level)

0.5 m (1 foot, 8 inches): low end of predicted
sea level rise by 2100
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Risks

(potential impact)

Two Degrees: The Built Environment and Our changing Climate (2013) A RU P
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Severity

(sensitivity to hazard)

Risks

(potential impact)

Occurrence likelihood

(exposure to hazard)

Two Degrees: The Built Environment and Our changing Climate (2013) ARU P
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Severity

(sensitivity to hazard)

Risks

(potential impact)

Occurrence likelihood

(exposure to hazard)

Vulnerability
V=S§*0*C

Coping

in-ability

(adaptive capacity)

Two Degrees: The Built Environment and Our changing Climate (2013) ARU P
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Severity

(sensitivity to hazard)

Occurrence likelihood

(exposure to hazard)

Resilience

(ability to recover from effects)

Community
Characteristics

Resistance
(ability to withstand effects)

Two Degrees: The Built Environment and Our changing Climate (2013)

Risks

(potential impact)

Coping
in-ability

(adaptive capacity)
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Vulnerability
V=S§*0*C
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Example HOT AND DRY Community with LOW to MEDIUM UN Human Development Index (HDI)

PRIORITY VULNERABILITIES
(8]
&
o Loss of home . National aggression _
; ‘ Reservoir
w . inadequacy
Structural
material damage
' Electrical failure ‘ ‘
] Violent unrest
. Final Wildfire Drought
Loss of ' Property loss inal recession -
livelihood Immlgratlon
2 Ecosystem collapse ‘ ‘ Sewer failure ‘ ‘ Utility cost
‘g‘» escalation
A Trade ‘ Political extremism
. interruption
g R-lure . Heat illness
Flooding Impacted governance
‘ @ severe storms \
- ADDITIONAL PRIORITY
‘ Reduced mobility VULNERABILITIES
4B DUE TO REDUCED
Em'gf'f'on COPING ABILITY
t Erosion/siltation/$ubsidence
> &
o i
v Declining
8 tourism
=
INFREQUENT Occurrence likelihood FREQUENT

Excellent . ‘ ‘ ‘ . Poor

Coping ability

Social

Technological

Environmental

Economical

Political
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Risk Accumulation

Bay Area: Elevated Seas + Earthquake+ Levee Breach+ Failed
Infrastructure Systems
=» Economic & Health System Failures

Los Angeles: High Temperatures+Water Scarcity+Non-resilient
Urban Form,
=» Economic & Health System Failures

Honolulu: Energy, Water, and Food Import Dependence,
=» Economic & Health System Failures

Minneapolis: Retreating Freeze Lines, Monocrops, Wooden
Structures,
=» Economic System Failures

ARUP
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Risk Accumulation

= Japan
* Louisiana
* New York City

| * Inland Europe: Heat Index+ Non-Resilient
Buildings +Cultural Norms
-) S0k dead in 2003
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* “Design Conditions” and “Likely Scenarios” are
based on past conditions

* Single System Planning and “mal-adaptation”

* Emphasis on constructed interventions
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Principles of Resistance and Resilience

Robust systems are able to withstand
the impacts of hazard events without
significant damage or loss of function.

/

Safe Failure systems absorb shocks and
the cumulative effects of slow-onset
challenges in ways that avoid
catastrophic failure if thresholds are
exceeded.

Redundant systems have spare or latent
capacity (or the ability to manage
loads), which can absorb sudden surges
in demand or partial loss of supply.

Responsive systems incorporate
automated monitoring, short

feedback loops and controls at multiple
points, enabling transparency of
performance and timely adjustment to
maintain functionality.

Diverse & Flexible systems provide
service via a number of pathways, using
distributed resources and collaborative and strategic, and
multifunctional equipment. If one responses are integrated for mutual
pathway fails, another can be used to benefit.

achieve service.

Toolkit for Resilient Cities; Arup, RPA, and Siemens (2014)

Coordination between systems means
that knowledge is shared, planning is
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1.
Build
capacity

ARUP

Two Degrees: The Built Environment and Our changing Climate (2013)
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Notification and Coordination Systems

Building Mass Notification
Systems coordinate human
reactions to hazards

E i"""""""."""“.'"

Wase Notiflearion Svstems (MNS) deliver
tangeted messages 1o advise anlding
QOCUNBNTE CRITING A CTiRIS. Vessaqas are
disserningted through moulnple redundant
chennels. including voice systems, LED signags:
and local area nerwetks. The syatem ran
rantact prople #n masse mside and aurside af
the huilding. end direc v via personal devices
such as cell phones, Svetems inform occupants
about what arlion they sfould ake, theee o
roordioaling moyconent w L iliaie sade and
efficient respanse. At Medicing [Tat Callege

in Albarta. Cenadg, the MNS comprises 192
strateguelly roned indoor speakers, yether
with lowr giant voie speakers oulside, T
aC oanerdens Lo response tean: cell phoaes,
emplayee PCs, and two command-and-contro!
centers, The system was desig ned around e
Coliege’s eaisling Emergency Response Plag,
] allows Laay Lalerls vida user tricacdly
digital docteal wal risk stenarios w

aure

Iessaging during acrisis,

/
N
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CHOOSLTO ACT
LOCAL VUIKERARILITY
L]

RLCOGNITION = 2
Tow- O

Site

appropriately

ov . ADAPT L
SUCCESSFULLY ey

Two Degrees: The Built Environment and Our changing Climate (2013) ARU P



Site Appropriately — Priority Dev. Areas

- Area potentially exposed to an approximate 16-inch sea level rise South Bay

i : i . Priority Development Areas
- Area potentially exposed t appr ate 55-inch level rise
Mo data yE o 0 Spproximate SAneh 5= Potentially Exposed to Sea Level Rise

g -‘.\"1'."; N
B e A

San lovel s data provided by

SOURCE: Knowles, N. 2008. Siegel, S.W. and P. A. M. Bachand, 2002; ABAG, 2008. somace by o changing wevid
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“The bright red areas in this image are about 65 deg. C (149 deg. F); dark green and blue areas
are around 25 deg. C (77 deg. F). The solid blue swatch of color flowing down the left side is the

MississippiRiver. ARU P

science.nasa.gov/science-news/science-at-nasa/1998/essd20nov98 1
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Two Degrees: The Built Environment and Our changing Climate (2013)



management systems
maintain occupant
health and comfort

EEN

niding Management Svitems can be
callhrated e work in respanse o logal
micrarlimates and mamtain cenipant carafart
I1he ¢ alfamia Aradermy of Soences m San
Iranciaco takes arvantame of naniral air
currenrs in e surmoending Golden Gate Park
to requlare the mdoor temperaturg,. Windows
and skylichrs are destmed 1 open and close
aurarranaally, eanmolled hyan aummared
ventilanon syatam. As heat mises through

the building during the dav, the skylighrs

will open o allow hot airout from the wp

ol Ui budlding, while Juusers below diaw i
rool air ar the lower flnors. This prosides an
enangy efficianr and cooling flow of air daring
hotyeeather thet can operate independantly
without the need lur coveantivnn! eusegy
Jotensive air conddibvning sys o aod
chemical coolants

L 2
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Human Behavior Modeling

34D simulation of human
behavior enables advanced
evacuation planning

ii-f S

IThe behavtar of hutlding ncoupanta during \u
an smentency can he madaled prior oan
event, using advanced 30 sirmilation sofnvare
The safrware enahles movemenr through a
building orspace tobe forerast up (o len times
faster rian real time wirh relative acoacy,
mehuding places where hlockanes mav acour.
1amg this information, 2VarRannn SIretsIes
be planned and communicated (o building
users W ensure arEpid How of people o salety
This tovl baproves huunsn preparedoess,
coordimanon and responsa. With a faster

then rezl nme reaction. this technolagy also
Delps 1o gein valueble e 1o a siustion

re every seeond eouats, The apprvach

e with s number ol high
rise buildings. ineheding 1 Canads Square

Bt Canary Whar!, which usntl 2012 was the
lalks (huilding in London, Thi sollware varn
cven wodel people dows al e vty block level,
therehy assisiiog cyatuation G bevend the
Wills o single Building,

has been Dapleoes
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Fire Isolation and Suppression

Sophisticated fire safety
systems enable rapid isolation
of incidents and evacuation
of occupants

og
E.
Tapel 101, a 101 srary tower in Taiwan, sees
40,000 pepple pass chrough s doors 2ach dev.
Tirg prevention and emergency redetion plans
henve been pararnount since the start of oons Leae lion
m 2000 The huslding honsas very earle warning
fire derection aystems, amoke detecrian and
expulsinnayaems and aurnmated ire scanmanshing
sverems, which are conrdinared vis a central
disgster prevention cener, Infrared detectors and
camneras ane inatalled ta detear five anywhere
the butldme. Taipe) 1017 18 also equipped wirh
stare-af-the-arr emenyency flevators that trave]
fram ground Tevel o the 20th floarin A seconds,
allowing emergenay personneal 1o raach a disrasrer
in the fasrest posathle time, Al pressurs inthe
ATNENGENCY staicases 15 aummarically contalled
to mimimize sinoke Intmsion. allowing people to
avacuare fraom lower levels, 22 amergency shalters
are diarrthutad thmughant the hailding o proside
temnorary shelter for sscaping personnal. These
advancad emangency sysams offer a layenad’
approach o fire safery and ensure rapid response
1y the evenr of a disasrer, A similar approach has
been erploved ar Londnn's teente new skyscraper,
The Shand, which naw atands as the rallesr
Bntldme in Weastarn Lurape.?
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Critical Systems Management

Holistic system design
secures information flows
and communications

B0

1hie Hafe Hoet Sa data centerin Geneva,
switzerland, incorporates a anges af data
renmar infrastmicnire services that promots
service relishiliey and dare s2curity. Builr-

in solution: protect against power supply
MTATUNToNs, seaouriny and fire safery rhreans
and snsure that servers nperata at rhe
rOrmeet tPmparatie o protact customer dara

from changes in envirommental oo Cns
Teagtwrss ol te dat cenler inclads
Ay e ol sys et over 00 smoks

deter o, fire canrmel panels, nitrogen basad
extinguishing sclutions gnd video surveillance
Blall major enteances,

-..................................
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Allow for Flex1b111ty & Retrofit - Florida

Hallandale Beach Storage Capacity
Hallandale Beach Hallandale Beach October 50th% - Current time penod

Major Roacs Elevation I -2 5-75 | 20-% —— Major Roads o_50_storage [ -2 Il s-75 [ 20-m0
[ vamencale  Feet 23750 [l - 30 [ JHatandale  Feet [ EE) KR B
B0 s« 015 B irundaes [ 3- 4-10 15
o' [ 45520 -o 1 |

One of the major issues involved w1th climate changes is sea level rise. Florida has experienced 9 inches of sea level rise
since 1900. Projections are 2-3 feet by 2100, perhaps more. Modeling done by my students and I at FAU has demonstrated

that in low lying areas, sea level rise will also impact groundwater levels, and accelerate inland flooding. The graphs above
compare the traditional bathtub model used by most investigators and our model adjusted for groundwater level. We added
inland areas of flooding which complicated storm water flooding issues much faster than sea level rise might indicate.



Replace and relocate mechanical
equipment to above design flood elevation

[

Relocate eleclrical equipment lo |
above the design flood elevation

v

Dry floodproof all walls to 1’
above design flood elevation

__ | Install floodproof door and floodproof windows
| to 2* above design flood elevation (refer to the
toolbox in the Appendix for more details)

Install sump pump

Fill in basement per FEMA guidelines §
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he saddest story of the hurricane | N o
occurred on Father Capodanno NSl T YRR ‘ 7 2
Boulevard, when a mother got out of A e PR 7} N>

her stalled S.U.V. and took her two RS
¥ young sons from their car seats and | ¥ S 2
tried to reach high ground and the R I, ==
waves swept the children away. They |ERSERNEIRES £ D & Y ,/‘/ 3
8 were Brendan Moore, two, and Connor  [SSEIRIE . R \/

Moore, four. If there were a typographic | A
equivalent of a moment of silence, I BrARld o1
would put it here. { AR \

IAN FRAZIER
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First floor is below decign flood elevation

______

_______

[
-

" Mechanical systems are located in basement

-

"'--‘
-

{
e -
/ Basement
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Construct new lightweight addition
above existing roof

LT

 —

Relocate mechanical and electrical equipment
to above design elevation

- at ground level

/ access o new lop story

Rewire electrical components

Louvered windows

and porous door

Flood vents

Reconfigure water and
natural gas piping

—

Use only water-resistant
malerials below first floor

—

— Fill in basement per FEMA guidelines

/ Conslrucl new access slairs
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Display Energy Certificate

How efficiently is this building being used?

Dept cent

12th & 13th Floor

Jubillee House
High S

An

Al

s certificate indic:

nm

that indicative of all build

interpret this information on the government's we

Bectyaty

100 W Hagng

s 11 s

50
Mar 2006 Apr2006  Apr 2007

Previous Operational Ratings

Mar 2008

T T T T 1
0 0 100 150 200

T
Ao2s |

B 2-50

o iomsin |

Technical Information Administrative Information
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REDI™ Ratmg System

Platinum g

Downtime:
Immediate Re-Occupancy (Green Tag expected)
and
Functional Recovery < 72 hours

Direct Financial Loss:
Scenario Expected Loss < 2.5%

Occupant Safety:
Physical injury due to failure of building components unlikely

GOld | | Downtime:

Immediate Re-Occupancy (Green Tag expected)
and
Functional Recovery < 1 month'

Direct Financial Loss:
Scenario Expected Loss < 5%

Occupant Safety:
Physical injury due to failure of building components unlikely

Silver

Downtime:
Re-Occupancy < 6 months (Yellow Tag possible)
and
Functional Recovery < 6 months'

Direct Financial Loss:
Scenario Expected Loss < 10%

Occupant Safety:
Physical injury may occur from falling components (but not structural collapse),
fatalities are unlikely ARU P
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Organizational Resilience:
Contingency planning for utility

Minimize expected damage to structural, : ; , .
disruption and business continuity

architectural and MEP components
through enhanced design

Ambient Resilience:
Reduce risks that external earthquake-

induced hazards damage building or
restrict site access

[.oss Assessment:

Evaluate financial losses and
downtime to evaluate success of the
design and planning measures in
meeting the resilience objectives

Resilience-based Earthquake Design Initiative (REDi™) Rating System A RU P
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Offered Conversations:
Today
On & at TwoDegreesBook
On U at TwoDegrees Book
In Person at 3 Organizations

Cole Roberts, PE, LEED AP
cole.roberts@arup.com

415-957-9445
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