New Tools for Earthquake
Planning in the Central U.S.

Brian Blake
Executive Director

Central U.S. Earthquake Consortium

2025 Earthquake Summit | Cape Girardeau, Missouri



CUSEC: A partnership approach

€

Mission: “...the reduction of deaths, injuries, property damage and
economic losses resulting from earthquakes in the central United States.”
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The Central U.S. is Earthquake Country...
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Recent Central U.S. Earthquakes

Select a date Magnitude Select a category
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Earthquakes Magnitude = 4.0
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€ Recent Central U.S. Earthquakes Last90 Days

W 1,192

Earthquakes Magnitude = 1.5

About This Map

This map shows earthquakes oceurring in the CUSEC
Member and Associate States within the last 90 days.
Click the icons within the map for information on date,
magnitude, and location or to go to the official USGS
earthquake event page. For earthquakes occurring
outside the CUSEC reqgion,
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https://www.arcgis.com/apps/dashboards/c5b5688507b9489c827337fcab1b26c0

Critical Facility Screening & Inventory Project

Newbern Elementary School - 2012
Classrooms

Newbern Elementary School -
Cafeteria
Newbern, TN

RM1 (FD)

Newbern Elementary School -
Gymnasium

Newbern, TN

Building Type: URM

Newbemn Elementary School - Safe
Room

Newbern, TN

Building Type: RM2 (RD)

Newbern Emergency Operations
Center, Municipal Building
Newbemn, TN

Building Type: RM2 (RD)
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CUSEC Rapid Visual Screening (RVS) Dashbo

Newbern Elementary School - 2012
Classrooms
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Example Facilities

* Fire Stations

* EOCs

* Police / Jalil

* Schools & Shelters

* Healthcare / Hospitals

* Government Admin Buildings
Public Works

1,000 + screened to date...







Outputs / Products for Counties
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Building Name Building Type Built

North Fayette Fire Station 12 $3 — Light Metal Frame 1992

Southeast Fire Station 15 W1 - Wood Frame 1990

* Final Report of recommendations WestFayte B Saion 08FCSO | 3yt pame | 1991
+ detailed nonstructural reports FoyeteCo AuporTemionl | W~ Wood raee

C3 — Concrete Frame
Fayette Co. Court House w/URM infill 1925

Fayette Co. Criminal Justice Center RM]1 - Remnforced Masonry 2007




New Earthquake Scenario Planning Tool

-- Earthquake Planning Scenario --
ShakeMap for Commerce_RLME - Median ground motions Scenario
Scenario Date: May 12, 2017 12:52:32 PMMDT M7.5 N36.94 W89.74 Depth: 19.6km

-" City

* MAE Center Study - 2009

* Interactive dashboard

 USGS inputs =2 Hazus

* Multiple EQ scenarios
e M7.7 - Marked Tree, AR
e M7.5 - Sikeston, MO
* M7.5-Tipton Co., TN
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© New Madrid Seismic Zone (NMSZ) Scenario Dashboard
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Intensity
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1. Select Earthquake Scenario 2. Select State

3. Select County
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Missouri DMR, Esri, TomTom, Garrmin, FAQ, NOAA, LISGS, EPA, NPS, USFWS | Sources: Esri; LS. Department aff:c;-n'urue. .. Powered by Esri

Salact Scenario, State, and

County to view Fatality Data

Salect Scenario, State, and
County to view Displaced
Household Data

Salact Scenario, State, and
County to view Building

Damage Data

Salact Scenario, State, and
County to view Economic Loss

Data
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Missouri DNR, Esri, TormTom, Garmin, FAC, NOAA, USGS, EPA, NPS, USFWS | Sources: Esri; US. Department f Cu:m'unr—.-... Powered by Esri

3. Select County

Salect Scenario, State, and

County to view Fatality Data

Salect Scenario, State, and
County to view Displaced

Household Data

Salect Scenario, State, and
County to view Building
Damage Data

Salect Scenario, State, and
County to view Economic Loss

Data




Earthquake Epicenter

©

Ruptures

State Boundaries

Impacted Counties

Earthquake Shaking
Intensity

1. Select Earthq uake Scenario

© New Madrid Seismic Zone (NMSZ) Scenario Dashboard | ;757 =7
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Missouri DNR, Esri, TomTom, Garmin, FAC, NOAA, UJLu EPA, NPS, USFWS | Sources: Esri; U.S. Department of Co.

Powered by sri

2. Select State

Estimated Population Exposed

811,897

To At Least Very Strong Shaking

Injuries

2,445

Requiring Hospitalization

Essential Facilities

1,131

w/Reduced Functionality

Infrastructure Economic Loss

$35.7 Billion
I‘

3. Select County

M7.5 NMSZ Commerce Fault Segment
(Scott Co., MQ)

Estimated Fatalities

533

2:00 PM Earthquake

# Displaced Households

20,862

Buildings
152,264

At | east Moderately Damaged

Total Economic Loss

$75.8 Billion




© New Madrid Seismic Zone (NMSZ) Scenario Dashboard | | Friaueke Scenar 2 Select State 3. Seloct Courny

Earthquake Epicenter ' RNSZ Commerce Fault Segment

Scott Co., MO
® ( )

Estimated Fatalities
Estimated Population Exposed

| N 263,526 317

To At Least Very Strong Shaking

2:00 PM Earthquake

State Boundaries

» ) | Injuries

# Displaced Households

el 1376 11,660

Requiring Hospitalization

Earthquake Shaking
Intensity

Essential Facilities Bui Idings

. — Lyl 336 54,308

. Very Strong * ; w/Reduced Functionality At Least Moderately Damaged

. Severa

Violent

Infrastructure Economic Loss Total Economic Loss

$11.2 Billion $28.9 Billion

Missouri DMR, Esri, TomTom, Garmin, FAQ, NOAA, USGS, EPA, NPS, USPWS | Sources: Esri; US. Department of Co...  Powared by Esri




© New Madrid Seismic Zone (NMSZ) Scenario Dashboard

Earthquake
Epicenter

©

Ruptures

Essential Facilities
Emeargency

+ Operations
Center

H Hospital
ﬂ Fire Station
@ Folice Station

B School

% Functional After
Day 3

Percentage

. 67% - 100%
. Unknown

State Boundaries

Missouri Dept. of Conservation, Missouri DNR, Esri, TornTom, Garmin, SafeGraph, FAQ, METI/NASA, USGS, EPA, N.._.

1. Select Earthquake Scenario
M7.5 NMSZ C

Commerce Fault ...

Powered by Esri

2. Select State
Missour

M7.5 NMSZ g

Estimated rfopulation Exposed

38,059

Injuries

376

Requiring Hospitalization

Essential Facilities

49

w/Reduced Functionality

Infrastructure Economic Loss

$1.8 Billion

3. Select County

PN-e Fault Segment

Estimated Fatalities

93

2:00 PM Earthquake

# Displaced Households

2,561

Buildings
10,436

At Least Moderately Damaged

Total Economic Loss

$5.3 Billion




© New Madrid Seismic Zone (NMSZ) Scenario Dashboard
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Ruptures
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Emeargency
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Center
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. Unknown
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Scott, County, MD@

)

Missouri Det. of Conservation, Missouri DNR, Esri, TomTom, Garmin, SafeGraph, FAQ, METI/NASA, USGS, EPA, NPS, USPWS | Sources: E

1. Select Earthquake Scenario 2. Select State 3. Select County
M7.5 NN ~ommerce Fault ... Missour S¢ nty

Scott County, Missouri

Scott County, Missouri is 426 square miles and
contains 11 census tracts. There are 15,306
households in the county with a total population of
38,059 people.

Based on the scenario currently selected, parts of
the county are expected to experience severe levels
of shaking. Earthquake impacts to Scott County are
estimated to include:

38,059 people exposed to at least strong
levels of shaking

93 fatalities

376 hospitalizations, including 69 life-
threatening injuries

2,561 displaced households

1,525 people seeking short-term shelter
100% of households are without water (day 1)
95% of households are without power (day 1)

Additionally, the following impacts are expected
because of the earthquake

14,863 buildings damaged

1,940 buildings destroyed

49 essential facilities impacted with reduced
functionality (at day 1)

$1.6 billion utility infrastructure losses
$159.8 million transportation infrastructure
losses

$5.3 billion direct economic loss




© New Madrid Seismic Zone (NMSZ) Scenario Dashboard
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0% - 32.9%

. 33%- 66.9%
. 57% - 100%
. Unknown

State Boundaries

Miszouri Dept. of Conservation, Missouri DMR, Esri, TomTom, Garmin, SafeGraph, FAQ, METI/NASA, USGS, EPA, NPS, USFWS | Sources: E

1. Select Earthquake Scenario 2.Select State 3. Select County

I MSZ Commerce Fault ... Missour Scott County

Scott County Rural Fire Protection Di...

Facility Name: Scott County Rural Fire Protection
...

Address: 220 North Hawkins Street

City, State, Zip: Sikeston, Missouri 63801

Facility Type: Fire Station

Building Construction Type: Reinforced Masonry
Bearing Walls

Based on the current scenario, this facility is
estimated to have moderate to extensive levels of
damage.

After the earthquake, functionality levels for this
facility are estimated to be:

Day 1: 0% functional
Day 3: 0% functional
Day 7: 3% functional
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M7.5 NMSZ Commerce Fault Segment
(Scott Co., MO)

Earthquake Epicenter

©

State Boundaries

&

Impacted Counties

Earthquake Shaking
Intensity

Violent

Missouri DNR, Esri, TomTom, Garmin, SafeGraph, FAQ, METI/NA

Select a tab

Scenario Overview

Human Impacts & Sheltering

Building Impacts

Essential Facility Impacts

Transportation Infrastructure Impacts

Utility Infrastructure Impacts

Economic Impacts

Powered by Esri

Data & Resources

Scenario Overview

Estimated Population Exposed

263,526

To At Least Very Strong Shaking

Estimated Fatalities

317

2:00 PM Earthquake

Injuries

1,376

Requiring Hospitalization

# Displaced Households

11,660

Essential Facilities

336

w/Reduced Functionality

Buildings
54,308

At Least Moderately Damaged

Infrastructure Economic Loss

$11.2 Billion

Total Economic Loss

$28.9 Billion
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Earthquake M7.5 NMSZ Commerce Fault Segment
Epicenter ’ (Scott Co., MO)

©

Estimated Fatalities I nj u r.i eS

317 1376

2:00PM Earthquake

Requiring Hospitalization

State
Boundaries
D Impacted Residential Structures Destroyec] Resldentiel Sn chines
37,504 6,209
Impacted
Counties
(Displaced ' Households w/out Water Households w/out Power
Households)
100k
100k .
- I == ; .
% Displaced j Day1 Day3 Day? Day1 Day3 Day7
=7
355 _ # Displaced Households St
H . - 11.660 7,307
I I
Shake Intensi " ) + - . g
ake Intensity | v Residential Economic Loss

. Moderate

. Strong Missouri DNR, Esri, TornTom, Garmin, SafeGraph, FAO, METI/MNASA, USGS, EPA, NPS, USFWS | Esri, US Census Bureau Powered by Esri
L |

$6.2 Billion
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2. Select State 3. Select County

M7.5 NMSZ Commerce Fault Segment
(Scott Co., MO)

=
&

| Earthquakes can cause significant damage to
transportation infrastructure — roads, bridges, and
railways, for example — leading to widespread disruptions
in the movement of goods and people. Impacts to these
critical networks can impede initial response and post-
earthquake recovery efforts, and earthquakes can also
cause high levels of economic losses to transportation
infrastructure and facilities.
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Economic Loss

$1.5 Billion




Earthquake
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State
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Direct Econom

Loss (%)

=713,476

356,798,3

. < 120,244

Earthquake
Shaking
Intensity

1

1. Select Earthquake Sc

enario 2. Select State 3. Select County

M7.5 NMSZ Eastern Rift Margin
(Tipton Co., TN)

Due to their destructive nature, earthquakes can cause
significant economic losses by damaging homes,
buildings and infrastructure, which may be costly to repair
or rebuild. For instance, the 1994 Northridge earthquake
in Los Angeles led to over $40 billion in damages (more

Total Economic Loss

$28.9 Billion

Other Residential Losses
Residential Structural Damageas

$946.2 Million | $5.3 Billion

(Nonstructural, contents, e )

Business Structural Damages Other Business Losses

$1.4 Billion $10.1 Billion

(Imvertory, Contents, Wages, ete.)

. Moderate

Missouri DMR, Esri, TomTom, Garmin, SafeGraph, FAQ, METI/MNASA, USGS, EPA, NPS, USFWS | Sources: Esri; LS. Depart...

Powered by Esri

Transportation Economic Loss Uﬁﬁ[}f Economic Loss

$1.5 Billion | $9.7 Billion




Additional Remarks

| —

This tool is for planning & many variables will determine actual impacts

Hazus uses best available data and inventory from various sources

L

al  1811-12 New Madrid quakes were a “sequence event”

i

Plan to expand to other scenarios, seismic zones and hazards

Project funded with grants from FEMA, National Earthquake Hazards Reduction Program
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Central U.S. Earthquake Hazards Recent Earthquakes Map
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CUSEC Resources
Earthquake Hazard Maps

Liquefaction Maps
Recent Earthquakes
Publications

Regional Information Sharing
Platform (RISP)

NEW Earthquake Planning Tool

Available at www.cusec.org
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http://www.cusec.org/

Brian Blake
Central U.S. Earthquake Consortium
bblake@cusec.org | (901) 544-3570

Scan for Dashboard Access
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