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Presentation Outline

e Hazards Overview

« Assessing Risk (Shocks, Stresses, Exposures,
Hazards, Vulnerability)

« How to use your Risk Data for your Benefit

e Aligning and strengthening decisions



Hazards Overview:

« What are the trends
— More Hazard Occurrences?
— More Damages?
— More Deaths?
— More People Affected?

Let’s look at the data...lt’s ALL about
the data
@ Stantec



Number of people reported killed
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FEMA Declarations

Counties Affected

B Counties Affected
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Number of Climate-related Disasters Around the World (1980-2011)
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DISASTER IMPACTS /2000-2012
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Impacts of Disasters
since the 1992 Rio de
Janeiro Earth Summit

In 1992, the United Nations organized a
conference on environment and
development in Rio de Janeiro, called the
Earth Summit. The purpose of the
conference was to rethink economic
growth, advance social equity and
ensure environmental protection.

Twenty years later, the UN is organizing
Rio+20, a chance to move away from

MILLION
BILLION TRILLION KILLED

4.4 $2.0 |n|1.3

!

business-as-usual and to end poverty, AFFECTED DAMAGE (USD)
address environmental destruction and Equal to 64% of the Similar to 25 years of total Comparable to
build a bridge to the future. Disaster risk world's population’. Overseas Development Aid% 3125 jumbo jets?,
reduction (DRR) plays an important part .
in this future of sustainable Impact by disasters
development. e il 750708
_ _ People Affected = Damage People Killed
Here's a look at the impact of disasters (millions) (USD billions)
since the Earth Summit (1992-2012).
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Trends of the Data
« Damages going up
 People Affected going up
 Deaths going down

 Occurrences appear to be trending
upwards

In order to combat Risk’s the first step is to
understand what your up
against...HAZARD IDENTIFICATION!!!



Local and State Hazard Mitigation Plans:
Provide information on your local identified Hazards

— 2015 Metropolitan Nashville-Davidson County
Multi-Hazard Mitigation Plan

« Dam Levee, Flooding, Geologic Hazards, Earthquake,
Landslides, Sinkholes, Communicable Diseases, Manmade
Hazards, Severe Weather, Drought, Wildfires, Extreme
Temperatures, Thunderstorms, Tornadoes, Winter Storm

— 2013 State of Tennessee Hazard Mitigation Plan

 Drought, Earthquake, Extreme Temperature, Flood,
Geologic, Severe Storms, Tornado, Wildfire, Communicable
Diseases, Dam/Levee, Hazardous Material, Infrastructure
Incidents, Terrorism

— 2013 State of Kentucky Hazard Mitigation Plan

 Flood, Earthquake, Karst/Sinkhole, Mine/Land Subsidence,
Landslide, Forest Fire, Drought, Extreme Temperature, Hall
Storm, Severe Storm, Severe Winter Strom, Tornado, Dam
Failure, Infrastructure Failure, Transportation-Related Failure



Assessing Risk

Risk Assessment

Google Search “Risk Assessment”
* 64,500,000 results come back

 Questions you need to ask yourself

— Scale, What are you assessing, Variables you
need to include, Subjective vs. Objective,
Audience (EM vs. ED)...End Result

@ Stantec



Geographic Information Systems (GIS)

GIS architecture facilitates an
Inventory of assets.

Ies
Ability to visualize on a map
which buildings/areas are es
more vulnerable.

GIS architecture allows for a
model to calculate
vulnerabilities via the digital
database created for the
vulnerability assessment.

v-

Population



Examples

Scale: Country, State, County, Census
tract/block, Grid, Parcel, Building

Large Scale
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Examples

Small Scale

Figure A.3-6: 100-Year Floodplain Property Exposure Analysis

Figure A.3-7: The Number of Residential Properties in a 100 Year Flood Zone by Municip

The Number of Residential Properties in a Number of
100 Year Flood Zone by Municipali i
ear Flood Zone by Municipality Ho RPS Dot Avsiable
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100-Year Floodplain Property Exposure Analysi

& major effart of the 2008 State Hazard Mitigation Flan — Rislk Assessment has besn the GlS5-bhased
analysis of property within 2 1000year floodplain. Using the MYS Real Fropety System (RFPS) 215 1ay
of property parcel center points and FEMA' s " Q37 digital flood maps, the total number, type and astims
edvalue of property within a 100-y=ar loodplain wes caleulated and summarized for 1002 kew Y ork
State municipalities (based on availability of RPS and Q3 data). WWhile this infarmation provides anly
Dropetty expasure a5 opposed to flood damade or estimated dollar losses, it nonetheless provides

2 general indication of the extent and distribution of a community s flood risk that is useful for mit gati o
planning. The below example shows property parcel center points in an area of Troy, NY that fall in or
out af the 100-vaar floodplain. The sample parcal record shows the property to be owned by the Troy
Industrial Development Authority (IDA] The property class 15 484 (Commercial — Office Building).

The estimatzd property value is $5,285,029 based on an assessed value of 924 S0 (CUR_TOT_A)
divided by 0 ATS (RATE_FRAC) from the State Equali zation Rate for the City of Troy of 17 5%

| Field | Walue
SWiS 381700
PRINT_KEY  101.231-1.A
SCHOOL 381700
PROP_CLASS 464
CUR_LND_& 95740
CUR_TOT_A 924880
LOC_NUM 433
LOC_MAME River St
OWwWNER1 Troy IDA
ADDRESST 515 River St
CITY_STATE  Trop NY
ZIP5 12180
ACRES 294
FLD_ZOME 100
CLASST 4
SWwWiS_1 381700
TYPE City
MNAME Troy
RATE 17.6
RATE_FRAC
YWaLUE

PROPERTY PARCEL CENTER POINT IN FLOOD ZONE
PROPERTY PARCEL CENTER POINT QUTSIDE FLOOD ZONE
100-YEAR FLOOD ZOME
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Figure A.3-24: Erie County, NY Residential Property Expusure in 100-Yr Flnndplains

Erie County, NY

Residential Property Exposure
in 100-Year Floodplains
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Figure A.3-88: Niagara County, NY Adjusted Spectral Acceleration with a 2% Probal
Exceedance in 50-Yrs

Variables
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Mapping Your Community’s Hazard Vulnerability

Identifying hazards and
exposures

Target locations/properties that
need mitigation/resilience

Use assessment results to
precisely identify proper and
needed actions




Subjective vs. Objective

HAZARD AND VULNERABILITY ASSESSMENT TOOL

NATURALLY OCCURRING EVENTS é{' KAISER
PERMANENTE-
SEVERITY = (MAGNITUDE - MITIGATION)
PROBABILITY HUMAN PROPERTY BUSINESS PREPARED- INTERNAL EXTERNAL RISK
EVENT IMPACT IMPACT IMPACT NESS RESPONSE RESPONSE
o X B X _ Time, Community’
Uﬁiﬁ?ﬁggj:”'s d’:g‘;f Fgf':% 3; P; rf:‘;g;’:z;‘:? Imgen:ﬂizz =7 Preplanning eljggg;r;e;:s: M:;eéa; [,:;gji‘tgﬂ‘ Reilative threat™
0= N 0= NA 0= N @ = N 0= N o= hda 0= N
e | e | ST | P | i | i | i 0- 100%
3 = High 3 = High 3 = High 3 = High 3 = Low or nane 3 = Low or none 3 = Low or none
Hurricane 0%
Tornado 0%
Thu?wg\l:;?orm 0%
Snow Fall 0%
Blizzard 0%
Ilce Storm 0%
Earthquake 0%
Tidal Wawve 0%
rperiire
Drought 0%
Flood, External 0%
Wild Fire 0%
Landslide 0%
Dam Inundation
olcano 0%
Epidemic 0%
AVERAGE SCORE 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0%
*Threat increases with percentage.
RISK = PROBABILITY * SEVERITY
0.00 0.00 0.00

Natural Hazards @ kp_hva_template_2014



Subjective vs. Objective

v

Ready Business Risk Assessment Table

INSTRUCTIONS

Column 1: Compile a list of assets (people, facilities, machinery, equipment, raw materials, finished goods, information technology, etc )
in the left column.

Column 2: For each asset, list hazards (review the “Risk Assessment” page from Ready Business) that could cause an impact. Since
multiple hazards could impact each asset, yvou will probably need more than one row for each asset. You can group assets together as
necessary to reduce the total number of rows, but use a separate row to assess those assets that are highly valued or critical.

Column 3: For cach hazard caonsider bath high probability/low impact scenarios and low probability/high impact scenarios.

Column 4: As you assess potential impacts, identify any vulnerabilities or weaknesses in the asset that would make it susceptible to loss.
These vulnerabilities are opportunities for hazard prevention or risk mitigation. Record opportunities for prevention and mitigation in
column 4.

Column 5: Estimate the probability that the scenarios will occur on a scale of “L” for low, “M"” for medium and “H” for high.

Columns 6-10: Analyze the potential impact of the hazard scenario in celumns 6 - 10. Rate impacts "L for low, "M” for medium and "H”
for high.

Column &: Information from the business impact analysis should be used to rate the impact on “ Operations.”
Column 10: The "entity” column is used to estimate potential financial, regulatory, contractual, and brand/image/ reputation impacts.

Column 11: The "Owverall Hazard Rating” 15 a two-letter combination of the rating for "prabability of occurrence” {column %) and the
highest rating in columns & - 10 {impacts on people, property, operations, environment, and entity).

Carefully review scenarios with potential impacts rated as "moderate”™ or "high.” Consider whether action can be taken to prevent the
scenario or to reduce the potential impacts.

ready.gov/businass



Using Risk Assessment Data

Subjective vs. Objective
 Put them together to build a clearer picture!

Example:

Use Objective
(factual based)
Data for your
Subjective
(judgment call)
assessments

HERA Region 6 HazMat Highway Score by Census Tract

Highway Vulnerability

Score

C_ Do @D
o1 @4
T2 @5

® Hospitals

CEMTER FOR HAZARDS RESEARCH
) AMD POUCY DEVELOPMENT a 4 & 16 24 a2




Using Risk Assessment Data

Exposure Score

. > 000-004 (Low)

Example: Corporate Risk Assessment 0.05-0.11 (Mcderate)
. . @ 012 -0.23 (High)

Recently provided Risk Assessment S g

data from our State and local County Boundary

Hazard Mitigation Plan to Business

Resiliency /22

M THE BUEIMESS OF YOUR SUCCESE™

60’000 Em p|0yees Tornado Hazard Score
e 000-021 (Low)
0.22 - 0.40 {Moderate}
@ 0 041-057 (High)
@ 055 - 1.00 (Severs)
County Boundary

“l used it to answer two or
three sections on a threat
analysis form sent to me by

headq uarters. Th ey are Tornado Hazard Vulnerability Score ‘f‘%__

. ; @ 000-0.12 (Low) P TS
conducting these analysis Rt i
worldwide. It was greatly @ 023-031 (High)

@ 032075 (Severs)
County Boundary

appreciated as it saved me a lot
of research time.”

Sourcae: Exposure- Division of State Risk and Insurance, ESRI,
Kenucky  Infrastruciure  Authory, Kenlucky OMce of
Geographic  Information, Henlucky Transporation Cabinst,
KYEM, Public Sarvice Commiesion, and the US Cansus

Bureau. Hazard: NOAS 4
ERTER FEE HATARDS RIS ASTY
ANDY PCUCY DOVELCPBALNT

Q 30 L] 120 Mikes




Using Risk Assessment Data

Business location, evacuation routes, business opportunity
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Understanding Your Risk

. _ . Figure 3.9m: Projected 100-Year Floodplain Maps
Climate Variability/

Cimate Change

« Causing more B 2013 100-Year Floodplain

intense storms 1 Projected 2020s 100-Year Floodplain
I Projected 2050s 100-Year Floodplain

« Water levelrise ?
* Increasing our
Risk

STATEN
ISLAND

’ f\,..w‘f Source: FEMA: CUNY Institute for Sustainable Cities
Source: FEMA, City University of New York (CUNY) Institute for Sustainable Cities



Biggert-Waters 2012 (BW-12)
What Everyone Needs to Know

Flood risks are changing

Risks may have increased since the last maps

Flood insurance rates will reflect those changes

With new maps, rates on many properties will rise

Don’t rely on subsidized rates

Most subsidized rates for older properties will be eliminated
Building & re-building higher lowers risk and can save
money!

Consider flood insurance when making construction decisions




Where are people most affected by
changing rates?

HOME NFIP Policyholders: Total Number of Subsidized Policies by State a... tew map
[—;I Details | & Add ¥ ‘ HJ Basemap ‘ &l Save ¥ 5@ shape & Print | N Directions ‘:”“1' Measure L.'.I Bookmarks |
A B | i

Legend

Total Subsidized Policies by
State

NFIP Flood Insurance
0 - 5000

5,001 - 10,000

10,001 - 25,000

25,001 - 100,000

EEECC

Over 100,000

Nassau



Strengthening Decisions

Mitigation Opportunities:

 Understanding your Risk allows you to be proactive
against the Risks and properly move to action.




Businesses and business districts located in safe
areas;

Commercial buildings built to standards that
allow them to withstand stormes;

Businesses that continue operating or reopen
quickly after severe weather events;

Critical facilities and infrastructure that continue
serving key employers and the public during
and after severe weather events;

Prioritized business reentry for key economic
drivers;

Open space and natural resource preservation
that reduces hazard impacts and attracts
tourism;

Diversified economies that reduce reliance on
sectors that are particularly vulnerable to
hazards and climate change;

Marketability of the region to businesses and
investors looking to locate in communities that
are safe and well-prepared for disasters;

Job market stability as a result of businesses
being better prepared for disasters; and

Stable tax revenue streams for local
governments when businesses are able to
continue operating during and after severe
weather events and workers are able to
continue working.
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Strengthening Decisions

Local Plans and Regulations
= Zoning and Ordinances
o Easements
o Setbacks
0 Open Space Preservation
0 Enclosure Limits
= Building Codes
o Enforcement
o Higher Floodway Standards
o Additional Freeboard (2 ft
above BFE)
o International Building Code
o International Residential Code
o Post Disaster Code
Enforcement
o Other
= Establish Funding Source for Risk
Reduction
= Incentives for Risk Reduction
= National Hazards Integrated into
Other Plans
o Capital Improvement Plan
o Comprehensive Plan
o Master Plan
o Site Plan
o Storm water Management
o Coastal Zone Management
o Floodplain Management

Structure and Infrastructure Projects
= Acquisition
< UHI Albedo Enhancement
* Elevation
o Structure
o Utilities
o Other
= Flood Control/Management
o Culvert Expansion/Modification
o Bridge Expansion/Modification
o Sediment Retention
o Detention/Retention Basin
o Dams/Levees
o Drainage Improvements
o Green Roofs
o Jetties
o Permeable Paving
o Rain Gardens
o Revetments
o Seawallls
o Other
= Retrofit
o Structural
o Non-Structural
o Other
= Safe Room Construction
= Underground Utilities
e Other

Natural Systems
= Forest/Vegetation Management
= Fuel Reduction
= Open Space Preservation
= Protect and Restore Natural
Functions
0 Beach Nourishment
o Dune
Rehabilitation/Protection
o Ground Water Recharge
o Sediment Trapping
Vegetation
0 Wetland Restoration
o Other
= Soil Stabilization or Erosion Control
o Sloping/Grading
0 Vegetation
o Terracing
o Rip Rap
0 Geotextile Fabric
o Other
= Stream Maintenance
- Tree Management
= Other



More things to think about after you have
properly identified your Risk’s

e Business Continuity Plans

o Alternative routes

e Assess suitablility of other branches for recovery
e Supply Chain resiliency/sustainability

 Protect Business Records

* |nstall Generator

« Anchor Large Equipment

e Raise Electrical System Components

 |nstall Sewer Backflow Valves

Small steps now will pay huge dividends (40 to 60% of
small businesses never reopen following a disaster)
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Key Points

« |dentify your Hazards/Risks using best available data (hazard
mitigation plans) (Get involved in your local planning
Initiatives)

— Maintain your own loss records...your gonna need it

 Review |local Risk Assessment data to locate your particular
areas Risk/Vulnerabillity

« Once you know your Risk/Vulnerabillity take steps to mitigate

 Search for partners and funding to complete mitigation (local
govt., insurance companies, FEMA Hazard Mitigation Grant
Program, HUD, EDA, Resilience grant opportunities)

— Talk about what you can bring to the table as a local business
during a disaster

Be Proactive and plan for disasters...itis not if itis goingto
happen...when it is going to happen. Allow your community
to survive, adapt and THRIVE!

Make sure you use Hazard Data when planning your future!!!
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Resources:

https.//www.floodsmart.gov/floodsmart/ (Flood Data)

https:.//www.fema.gov/hazard-mitigation-planning-

resources (FEMA Hazard Mitigation Plan)
https://www.nashville.qgov/Portals/0/SiteContent/OEM/do

cs/MultiHazardMitigation/FINAL%20PDF%20W%20ADOP
TIONS%202015.pdf (Nashville Hazard Mitigation Plan)

http.//www.nathazmap.com/hazard _map_resources (a

link to USGS, NOAA, FEMA, NASA etc. hazard data)
http:.//www.fema.gov/planning-templates (continuity

plans)
http.//www.fema.gov/small-business-toolkit (toolkit for

small businesses)
http:.//www.preparemybusiness.org/ (SBA toolkit)
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Senior Hazard Mitigation & Resilience
Consultant
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