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1. Plan or prepare for the hazard or event by ar‘ltml of:
the risk, which can include addres;ﬁ g usk
mitigating risk | :

2. Adapt to changing cond|t|ons 72 & 3 ; Z

3. Withstand, absorb, or limit the |mpact Wl}
maintaining functionality durlng theq

after the event
*Definition Source: Defining Resilience, Martha G. VanGeem
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Evolution of Awareness
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"Resilience Is the natural
evolution of sustainability.
Events like Hurricane Katrina
and Superstorm Sandy

have made it painfully clear
that it is not enough for our
buildings to be a low impact
on the environment — the
environment must also have

a low impact on our buildings®
(Fels et al., 2016)




Evolution of Awareness
Setting the "ldeal" as the Indicator of Success = F == = m —mm m — = = = — = — _

RESTORATIVE

NEGATIVE
ENVIRONMENTAL

IMPACT

*Image source: Inhabitat

Seattle Public Schools | PCS Structural Solutions | Bassetti Architects



Evolution of Awareness
Sustainability as a function of efficiency and resilience

The Window of Vitality/Viability

SustaiAnabiIity

Towards brittleness
(Too little diversity)

Towards stagnation
(Too little efficiency)
Jptimal Balance

< Greater E Sllience ——

Diversity/Connectivity
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Potential Hazards

Earthquake

Tsunami

Wildfire

Flood

Eruption

Hurricane

Tornado
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Case Study — Japan

THE PROGRAM FOR EARTHQUAKE-RESISTANT SCHOOL BUILDINGS

STEPS OF THE PROGRAM RESPONSIBLE LEVEL

Provision of Technical Guideline
Program Technical Support National Government

(MEXT)

Design Financial Support
Monitoring

Step 1: Establishment of
Investigative Organization

Step 2: Implementation of Basic Survey

Step 3: Prioritization of Vulnerable
Buildings for Seismic Retrofitting

Buiuue|d

Step 4: Vulnerability Assessment

Step 5: Implementation of Seismic Diagnosis Lora| Eanvarmrar
Step 6: Determination on Urgency of (Municipalities)

the Projects

Step 7: Formulation of Annual Plan

uonelusuws|dw| weibold

Step 8: Formulation of Reinforcement Plan

Step 9: Preparation of Design Drawings

uonejusuis|dw|

Step 10: Implementation of
Construction Works

*Graphic based on: Making Schools Resilient at Scale: the Case of Japan
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KOBE, JAPAN - HYOGO-KEN NANBU EARTHQUAKE, 1995

Redefined shelter needs in dense urban areas
o Of Kobe's 1.4 million people 320,000 needed shelter

o Every school served as living quarters for the first 2—3 weeks
o 6.9 magnitude

o Even moderate earthquakes in densely populated areas can
displace thousands of people

g
e

Kobe earthquake

'IEpicenter: Northern end
e of Awaji Island.

*Image Source: Japan America Society of Greater Philadelphia



SCHOOL SHELTERING GUIDELINES Schools

Case Study — Lincoln School District Lincoln
County > h

UALITY LEAR gpOR ALL
Sheltering Students Q NING

J Designated School Shelters J Food Considerations

o Family Reunification o Sleeping Considerations

o Staffing Considerations o Routines & Stability
J Staff Care

School Sheltering Guidelines

Activation

Narme & Contact Info
Narme & Contact Info
Name & Contact Info

Facllty Opening Inspection: Befos
willperform a pre-occupancy wal
After the inspection form s signe
the lock box attached to each she
have keys for the lock boxes. Fire

School Sheltering Guidelines

Food Services Support: Sodexo F
Volunteers. f school s not in ses
choose 1o volunteer for the ARC:
Name & Contact Info
+ Name & Contact Info

Take steps to care for your staff and volunteers. They will need regular breaks, the ability to communicate.
with their family (if communications are available) and good nutrition. Attempt to set up a staff room and a
rest/sleeping area for staff who stay for long periods of time.

heltering the Community

o American Red Cross o Primary School District Contacts for
Red Cross Shelter Activation

Food Considerations: Food service decisions
need to ration supplies, the availability of f
foods first. Then move to frozen foods. All
f00d, it may stil be suitable for serving. If
food from outside sources, you wil need te
School.

Custodial Services Support: Sod: . U,

Volunteers. However, their expet School Sheltering Guidelines

tothe ARC. If school is not in ses

to volunteer for the ARC shelter o
« Name & Contact Info
« Name & Contact Info

‘Sleeping Considerations: Attempts should
same gender. An exception to this could
their regular classroom teacher (if he/she:
same classroom, boys should sleep on of

When a disaster ocurs in Lincoln County when schaol is in session, our schools may be used by the school district to
shelter students. If school is not in session, our schools may be used by the American Red Cross (ARC) o shelter
community members. In some cases, there may be a need to open a small portion of the school to the ARC to shelter
community members while school is in session or while the school is sheltering students.

Facilty Closing Inspection: When
2 postoccupancy survey of the fa
Supplies used, and any damage ¢

)

o Written Agreement

The following document serves as guidelines for the use of schools as shelters:

tosee if there are mats that can be distrib

1) By Lincoln County School District when sheltering students;
2)8y the American Red Gross when shelering community members:

\ttempts should be:

o Food Services Support

. . Schools -/ Routines & Stability: At
—— or more days. Routines and predictability 3) When schools are opened as for both ‘and community men TS,
° elter Activation = ot s o e s 1k
1fyou are sheftering students at )
. . opened by the American Red Cre: Schools }1 SHELTERING STUDENTS
[ ] chools
Custodial Services Support —— =

them Qurshe\tevmg the Communi

jhen at school, Lincoln
District will attempt to house, care for and until or emergency
contacts are able to pick up their children.

its studen

‘American Red Cross: If school is not in se
American Red Cross (ARC) as Community.
portion of the school available to the ARC
is sheftering students. The School District
feasible, since our first priorty is to our st

o Primary Red Cross Contacts for
Shelter Activation J Facility Closing Inspection

Separate Shetter Populations: Ta
Separate. This includes sleeping;
the ARC Shelters have not gone:
students is always a priority.

Designated When an required, an attempt will be made to move students to the
nearest designated shelter school. This may be done on foot or by bus. The following schools are designated as
Emergency Shelters in each area of Lincoln County and are equipped with a generator, blankets, food, water, and other
emergency supplies. Detailed information about each of and their shelter

provided later in this handbook.

Taft High 7-12 School In Lincoln City

Aformal witten agre
meeting ts responsibiles to provide for ts s
Red Cross, it may permit use of the facilltes by

5 + Newpor Intermeciate School n Newport
Shetter Activation: a
o cotac the Amercan R o e o oledo Eementan School n oedo
agreements with churches, community cel ® Crestuiew Heights School in Waldport
Food, Water, & Supplies:
St dsaser. Aempt (0 oo eheters. o ARC determines oris o [} W students ot o not bl to relcate t the Tft i 7-12 Scron
supplies to determine if you are @ due to road conditions, they may decide to stay at Oceanlake Elementary if conditions are safe or relocate on foot to
are not sheltering students; staff, istri member: notl . Factors to take are 1) building safety, type of emergency, length
Schooldsrtsaff membersshould ol of st anated o Commurctons, a0 wta oo .11 1303 Chh st st 1 ),
) : down the hill that may be willing to ~ Lincoln City Foursq
=T tsige n the weatner o he Re Cros:
shelter that we need o honor. A numbdg : Follow school district Guidelines. Famil
not belng used to shefter students, a st3 suDDHeS are kept in the bottom of each school SAFE Team Go-Kit. The Famﬂy Reumﬁcalmn Gmdehnes are a\so stored
" St secune websi n the ; o Emergen bring approprinte

denticaton m arder t ek up her ehidren
Red Cross Local

Red Cross Local
Red Cross Regional

Dual Sheltering Considerations
o Lines of Authority o Family Reunification

Saitiog onsigmaags 11 10w veqweﬂ by contractto stay overight during emergencies for

chool need to ask staff f they
are willing to stay and volunteer in this capamty until smdents can be successfully Tetnied win et famiies 100 may
also ask parent volunteers opr as volunteers if to help.

Lincoln County School District Draft 1 o have about in an emergency. Encourage your
ol tprepare tnlr famiios 1 &dvance of an emergency by ing 1 folwing. 1) make  famiy caaster pan which
also includes identifying meeting places and out.of state contact phone numbers - parents and children should have
‘this information in their wallet/backpacks; 2) if they have children in school, identify several emergency contact people
including some that lie near their chidren's school and keep these contacts updated with their children's school; 3)
develop disaster kils that are kept at home and in the trunk of their cars. Staff members will be more likely o stay and
help during an emergency If they know their famil Is safe and provided fo.

o Separate Shelter Populations o Food, Water, & Supplies

Lincoln County School District Draft 12/14/11sg

Seattle Public Schools | PCS Structural Solutions | Bassetti Architects




Case Study — California

City officials in California are advised to plan for sheltering 20% of their total population — nearly every school will be needed for public shelter

Spontaneous Community Convergence
e [ arge numbers of tents and campers in the athletic fields

e Sanitation issues

e Safety issues

Sheltering Students

e Need to provide shelter, food, and medical attention
e FElectricity, water, and phone lines were down

e Sanitation issues

Coordination with the Red Cross

e Communication issues (unable to locate any school
district personnel listed as contacts for the Red Cross)

e Unable to turn on the ventilation system or give access
to the locked off food service area

Long-Term Community Sheltering
e (Concerted effort to keep students separate at all times

e Parents were concerned that their children were being exposed to drugs, alcohol,
disease, and violent behaviors- which drew news media attention

¢ Transients did not leave following immediate post-disaster period
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LOMA PRIETA EARTHQUAKE

OAKLAND HILLS FIRE

- Saturday, Oct. 19
Grass fire

~11:15 a.m.
Sunday, Oct. 20

Fire starts
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*Clockwise left to right: Oakland Hills Fire - Oakland Fire Department; Loma

Prieta Earthquake - Digital Mapping Solutions; Northridge Earthquake -
University of West Florida




Washington State — School Plan Suggestions

RECOMMENDED
ORGANIZATIONS

PRIORITY ACTIONS

Resﬂlent Washmgton State

A Framework for Minimizing Loss
and Improving Statewide Recovery

1a.Perform assessments of school buildings to prioritize seismic risk of the
state's schools

after an Earthquake

Short-term: Complete assessments by year 8 Litrhileal 2l

Mid-to long-term: Repair or replace schools as outlined in the plan

1b. Enact legislation that requires school districts to conduct safety drills

State Legislature (lead); OSPI;

Short-term: Draft and enact legislation EMD

Long-term: Track metrics related to progress

1c. Enact legislation that requires school districts to develop mitigation plans

Short-term: Develop mitigation plans to make them eligible for
federal funding

Long-term: Districts maintain hazard mitigation plans by regularly revising
and updating them

State Legislature (lead); School
Districts; Cities; Counties; EMD

1d. Enact legislation that requires school districts to develop and maintain

comprehensive continuity of operation plans “Washington State Seismic Committee

L . . : - - Emergency Management Councill
Short-term: School districts develop continuity operations plans OSPI (lead); State Legislature; Jency J

_ o o " School Districts Resilient Washington State: A Framework for
Long-term: iggg‘?elz 2:3 Cej':;figse;namtam plans through regular training, Minimizing Loss and Improving Statewide Recovery

after an Earthquake
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Considerations/Priorities — Seattle Public Schools planning

e (et back to business within three days of an event

revention
- Mitigatiog pDaredness

e Be prepared to provide resources on location

e (Consider the vulnerable populations

e Prevention/Mitigation, Preparedness, Response, Recover
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Considerations/Priorities — Seattle planning

- Seattle Office
NEIGHBORHOOD SCHOOLS AS RECOVERY RESOURCES QIS of Emergency
Management

e \With schools used a portion of the day, other community activities focused
on recovery could be collocated on the property

e The driving need to collocate services with schools is the anticipated inability to
move around the city because of transportation disruptions due to an earthquake

e Leverage schools as a physical neighborhood resource for “wrap
around services” for children and families: space, resources (locating complementary
services, e.g., childcare, family support, medical, mental health) and access
to information

*Seattle Disaster Recovery Framework
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Importance of Recovery

HURRICANE KATRINA

$80 600K W
— Hurricane Katrina Occurs Hurricane Katrina Occurs
7))
2 $75 cZJ 500K New Orleans
g New Orleans -
- < 400K
= $70 =
a & 300K
o $65
. 200K
$6O Nashville
2002 2004 2006 2008 2010 2012 2002 2004 2006 2008 2010 2012
YEAR YEAR
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Importance of Mitigations

o Based upon 23 years of past federal grants from FEMA, HUD, and EDA

o These grants funded the retrofitting of mostly public buildings, such as
schools or wastewater treatment plants

o Every $1 spent, approximately $6 is saved

BENEFIT-COST RATIO BY HAZARD AND MITIGATION MEASURE

FEDERALLY FUNDED
COST PER DOLLAR SAVED

Riverline Flood 7

Hurricane Flood Too few grants
Wind 5
Earthquake 3:1

Wildland-Urban Interface Fire 3:1
OVERALL HAZARD BENEFIT-COST RATIO 6

* Invest Now, Spend Less Later - Nancy Eve Cohen | Diagram information from the National Institute of Building Sciences (NIBS)
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Considerations/Priorities — Site

Seattle Fault Zone, Liquefaction Areas, and Ground Failures

Ground Failure

San Francisco Surge Zone Map
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\‘w 1 ‘ of Emergency Management
: L, Seattle Hazard Identification
. _~ - N and Vulnerability Analysis

*Map source:Climate Central
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Considerations/Priorities — Structure

*Lynndale Elementary School, Mahlum *Raisbeck Aviation High School, Bassetti Architects
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Considerations/Priorities — Structure

*Lynndale Elementary School, Mahlum *Raisbeck Aviation High School, Bassetti

., | —— o
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Considerations/Priorities — High Performance Strategies

ENERGY STAR cool roofs reduce
urban heat island effect.

e Natural Ventilation enviT"Onmen tal StewardShip

develop responsible citizens of a global society

Fabric ceiling panels distribute

°® I daylight and improve acoustic
Operable Windows Haptignhand

Insulated fiberglass skylights provide

diffuse light with reduced heat energy

loss

e \Nater Collection

1 Solar Panels High R-value (R-26) walls with rigid

insulation reduce thermal bridging

r
A

‘\ )

/
L
®© 9000000 O 0O

1A
: ‘]{I. [3 .

e Photo Voltaics

Operable windows provide user
control of fresh air and temperature

’,

e Harvesting Daylight

High windows bring daylight deep
into the classroom

Daylight shafts bring light to the back
of rooms on the lower floor

N
/)
/ /!
'
/|
N/
/
,%
2 —

.
=

Automatic dampers control the
passive intake of fresh air

!

f

Automatic dampers control the
passive exhaust of heated air

High efficiency finned tube radiators
heat the incoming air and the

\\\\\ recirculating indoor air

Photocells save energy by controlling
high efficiency, indirect lighting

Temperature and CO2 sensors control

*St. Thomas School A :
o g the intake and exhaust dampers
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Considerations/Priorities — High Performance Strategies

Mu._[ill'l

—_—

3

NS
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Key Questions to Start the Conversation in your Community

1. How do | know if a building is resilient?

2. What are our most resilient buildings right now?

3. Are my schools expected to prioritize getting students back to school or sheltering the community?
4. What are the various entities who will plan what happens to my school in the event of a disaster?
5. Should some areas and/or systems of our schools be more resilient than others?

6. What can be done now to improve resiliency of facilities in my community with the least amount of cost
and institutional change?

7. What are the plans that are currently in place that would affect resiliency?

o Image Source: Jeffrey Loehr, Demystifying Climate Change
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Resources

Seattle Emergency Management Plans
http://www.seattle.gov/emergency-management/plans

SHIVA - The Seattle Hazard Identification & Vulnerability Analysis

http://www.seattle.gov/Documents/Departments/Emergency/PlansOEM/
SHIVA/SHIVAv6.3Final.pdf

Resilient Washington State - Emergency Management Division
http://mil.wa.gov/emergency-management-division/resilient-
washington-subcabinet

Disaster and Emergency Preparedness: Guidance for Schools
https://www.ifc.org/wps/wcm/connect/8b796b004970c0199a7ada336b93d 751/
DisERHandbook.pdf’MOD=AJPERES

Making Schools Resilient at Scale: the Case of Japan
https://www.gfdrr.org/sites/default/files/
publication/110216drmhubtokyoMakingSchoolsResilientatScale.pdf
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The National Resilience Initiative Annual Report
https://www.ala.org/resources/86176-the-national-resilience-initiative-annual-re

US Resiliency Council | Building Rating System for Earthquakes
http://usrc.org/files/technicalresource/USRC-Architects_Brochure%20
-%20071117%20%5b3-page%5d.pdf

USGBC RELi Standard
http://c3livingdesign.org

NST Community Resilience Program - Third Stakeholder Workshop
https://www.nist.gov/sites/default/files/documents/el/building_materials/
resilience/3rd-Disaster-Resilience-Workshop-Introduction.pdf

* Image Source: Jeffrey Loehr, Demystifying Climate Change
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