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Guiding Premise

« Communities are socio-technical systems

* Buildings and infrastructure enable social and economic function

e Social and economic needs and functions should drive the goals for
performance of buildings and physical infrastructure
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Challenges

* What should the community be resilient to?
* How to account for interconnected nature of buildings and infrastructure?
* How to identify performance gaps (“measure”) resilience?

Hazards

 Natural
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Planning Guide Outline

Volume 1 - Methodology
Executive Summary

Introduction

6 Step Methodology

Planning Example — Riverbend
Glossary and Acronyms

NIST Special Publication 1190
NIST Special Publication 1190

ymmunity Resilience Planning Guide
for Buildings and Infrastructure
Systems

Community Resilience Planning Guide
for Buildings and Infrastructure
Systems

Yolume Il
Volume |

Volume 2 - Reference

Executive Summary

Social Community

Dependencies and Cascading
Effects

Buildings

Transportation Systems
Energy Systems
Communications Systems
Water & Wastewater Systems
Community Resilience Metrics
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SIX-STEP GUIDE TO PLANNING FOR COMMUNITY RESILIENCE
PLAN DEVELOPMENT 14.(

“- > FORM A COLLABORATIVE PLANNING TEAM - * Evaluate gaps

o Identify leader * |dentify s.lu!u{iuns -

o Identify team members = [evelop implementation strategy

* |dentify key stakeholders

- <
|
UNDERSTAND THE SITUATION "Z.‘ '5‘} PLAN PREPARATION, REVIEW, AND APPROVAL

» Jocument plan and strategy

Social Dimensions
= Characterize social functions & dependencies * (btain feedback and approval
* |dentify support by built environment ' e Finalize and approve plan B
* |dentify key contacts

Built Environment n
» |dentify and characterize built environment
* |dentify key contacts b
 |dentify existing community plans

Link Social Functions & Built Environment

= Define clusters

PLAN IMPLEMENTATION ~<6.
< AND MAINTENANCE

* Execute approved solutions

)3_} DETERMINE GOALS & OBJECTIVES

* Establish long-term community goals \ * Evaluate and update
» Establish performance goals * Modify strategy as needed
* Define community hazards

» Determine anticipated performance : P8 ekt

e Summarize results
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Approach

e Characterize social and economic functions of
the community

— Importance

— When needed following disruption (recovery time
objective)

e Characterize buildings and infrastructure

— Consider building “clusters” (like function and
construction, e.g., single family housing)

— Functional goals (to meet social and economic
needs)

— Consider dependencies

— Establish recovery time objective A5
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Example Matrix: Building Performance Goals

Design Hazard Performance
Phase 1 Phase 2 Phase 3
Short-Term Intermediate Long-Term
Building Clusters Support Needed* Days WEELS Months
o | 1 | 13 -4 | 48 | 812 4 | 424 | 24+
Building Performance Category
A | ) | C | D

Critical Facilities

| Emergency OperationCentes | RrRsms peow | [ f ] o F ] X | |
| First ResponderFacilites | RrRswms peow | f F ] o F ] X | |
| MemorialHospital | RrRsms peew | O @ f ] o F ] x | |

Non-ambulatory Occupants (prisons, nursing homes, etc.) | Rsms e | [ | o F ] [ X [
| National Aircraft Parts Factoy \AP) | Rsc [ 9% | | [ | [ [ | x | |
Emergency Housing
| TemporaryEmergency Shelters | RS [ 3% | e | [ | [ [ | ] X |
| Single and Multi-family Housing (Shelterinplace) | Rs [ 60% | | [ 9% | | [ | | X |
Housing/Neighborhood
[ CriticalRetait | Rsc [ | 3% | 6% | 9% | [ [ | ] X |
| Religiousand Spiritual Centers |  Rs [ | ] 3% | 6% | e [ [ | | X |
| Single and Multi-family Housing (Full Function) [ RS [ | ] 3% [ | 6% [ | 90% | | X |
[ Schoos 000000000 rs [ 1 [ 30% |
| Hotels&Motels | Rsc [ | ] 3% [ ] 6w | 9% [ | | X |

Community Recovery

| Businesses — Manufacturing (exceptNAP) | Rsc f ] 0 [ 3w | 6% | 9% | ] ] X |
| Businesses- CommodityServices | Rsc p ] 0 [ 3w | 6% | feow | | X |
| Businesses - ServiceProfessions | Rsc p ] 0 [ 8w | 6w | ] 9% | X |
| Conference& Eventvenues | Rsc | | [ [ 8w | [ 6% | | 9% | X |
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Example Matrix: Transportation Infrastructure

Design Hazard Performance
Phase 1 Phase 2 Phase 3
Transportation Infrastructure Support Needed* Short-Term Intermediate Long-Term
Days WEELS Months
o | 1 | 13 1-4 | 48 | 812 4 | 424 | 24+

Ingress (goods, services, disaster relief)
[localRoads | Rrs 6% | 9% | x | | [ [ | ]
| StateHighwaysandBridge | Rs | 6% | 9% | | x | [ | | ]
[ Regional Aport | RrRs | ] 3% | 6% |oew | [ x | | | |
Egress (emergency egress, evacuation, etc.)
[localRoads | Rrs 6% | 9w | x | | [ [ 0 ]
| StateHighwaysandBridge | Rs | 6% | 9% | | x | [ | | ]
[ Regional Aport | RrRs | ] 3% | 6% |ow | [ x | | | |

Community resilience
Critical Facilities

Hospitals

Police and Fire Stations
Emergency Operational Centers
Emergency Housing
Residences

Emergency Responder Housing
Public Shelters
Housing/Neighborhoods
Essential City Service Facilities
Schools

Medical Provider Offices

Retail

Community Recovery
Residences

Neighborhood retail

Offices and work places
Non-emergency City Services
All businesses

60%
60%
60%

30% X
30% X
90%

30%
30%
30%
30%

30%
30%

x| |=[=|=
w nwlunlumw

| Essential City ServiceFacilities | RS | 30% |
jschools 0000000 RS | 30% |
| Medical Provider Offices | RS | 30% |
[ Retai 00000000000 | RS | 30% |

30%
30%
X

D|D|XD|O|0
njunlnlnln
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Example Matrix: Energy Infrastructure

Design Hazard Performance
Phase 1 Phase 2 Phase 3
Energy Infrastructure Support Needed* Short-Term Intermediate Long-Term
Days WEELS Months ‘
0| 1 | 13 -4 | 48 | 812 4 | 424 |24+

Power - Electric Utilities
Community Owner or Operated Bulk Generation

Transmission and Distribution (including Substations)
Critical Response Facilities and Support Systems

Hospitals, Police and Fire Stations / Emergency Operations Centers _______-
Disaster debris / recycling centers/ related lifeline systems

ergency Housing and Support Systems

Emergency shelter for response / recovery workforce/ Key
Commercial and Finance
Housing Neighborhood infrastructure

| Essential city services /schools/Medicaloffics | RC | | 6% feow | x | |  f ] ] |
i itati i C 6 X

Buildings/space for social services (e.g., child services) and
prosecution activities

Resndentlal housing restoration _______-
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Example Matrix: Water Infrastructure

Design Hazard Performance
Phase 1 Phase 2 Phase 3
Water Infrastructure Support Needed* Short-Term Intermediate Long-Term
Days WEES Months
o | 1 | 13 1-4 | 48 | 812 4 | 424 | 24+

Source

_______-
_____
| Potable water at supply (WTP, wells, impoundmenty | RS | 30% | |

Water for fire suppression at key supply points (to promote RS 90%
redundancy)

Transmission (including Booster Stations)

Control Systems

SCADA or other control systems  Rs ] 3% | [ e [oow [ [ x [ | [ |
Distribution

Critical Facilities

| Wholesale Users (other communites, rural waterdistricts) | RS | | 6% | oo% | | | x [ ] ] |
| Hospitals, EOC, Police Station, FireStations |  Rs | | eow | 9% | | | x | | | |

Emergency Housing

| EmergencySheltes | Rs | | e | 9w | | | x [ | ]| |
—

Housing/Neighborhoods

| Drinking water available at community distributioncenters | RS |} | [
______ /|

Community Recovery Infrastructure

All other clusters | rs | [ [ 3% | ow [ | [ [ X [ |
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Example Summary Resilience Matrix

Recovery Time
Infrastructure y

Critical Facilities

Buildings
Transportation
Energy

Water
Wastewater
Communication

Superstorm Sandy
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Summary and Next Steps

NIST Is working with its partners in the Center for Risk-
Based Community Resilience, led by Colorado State
University, to develop tools to model resilience at the
community scale

Rather than focus on a single measure, NIST’s efforts
seek to develop tools to identify performance gaps and
evaluate possible solutions

Recovery time objective is a lagging indicator

Also considering leading indicators (predictors) of
resilience outcomes

The goal is to provide tools and guidance that encourage
Incorporating resilience into community planning
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NIST Contact

Website:

http://www.nist.gov/el/resilience/

Guide:

http://www.nist.gov/el/resilience/guide.cfm

Or google “NIST Resilience Planning Guide”

General E-mail: resilience@nist.gov
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