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“Major” earthquakes in the New 
Madrid region occurred on Dec. 16, 
1811; Jan. 23, 1812; and Feb. 7, 
1812

Magnitude 7.5 ‐ 8.0 (estimated)

Thousands of aftershocks between 
the events and in the following 
months

Earthquakes were felt throughout 
the eastern United States

Church bells rang in Washington 
D.C. and Boston

History of 1811‐1812 Earthquakes 



Large areas of land sank into the 
earth…forming Reelfoot Lake

Riverbanks caved, the Mississippi 
River uplifted and formed 
waterfalls, and for a short time, 
flowed backwards

Fatalities and damage were low, 
because the area was sparsely 
settled

Governor William Clark (of Lewis 
& Clark) requested the first 
federal emergency aid, for New 
Madrid quake 1811‐12 victims

History (Cont.) 





The large area that would be affected by damaging ground motion and associated 
ground failure (about 10 times larger than the area impacted by a California earthquake 
of comparable size).

Earthquake Comparison

This Figure depicts the 
Northridge earthquake and 
compares the areas damaged 
and felt with an 1895 
magnitude 6.6 NMSZ 
earthquake in Charleston, 
Missouri. 



Arkansas Counties Impacted
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Impacted Counties

County Population

Arkansas 20,749

Clay 17,609

Craighead 82,148

Crittenden 50,866

Cross 19,526

Greene 37,331

Independence 34,233

Jackson 18,418

Lawrence 17,774

Lee 12,580

Mississippi 51,979

Monroe 10,254

Phillips 26,445

Poinsett 25,614

Prairie 9,539

Randolph 18,195

Saint Francis 29,329

White 67,165

Woodruff 8,741

Total in IC 558,495

19 “Impacted Counties” in Arkansas estimated to incur the most
severe damage, as estimated by the models used to generate the 
NMSZ scenario –MAE Center Phase II Modeling Data



Little Rock

Stuttgart

Cabot
West Memphis

Blytheville

Fort Smith

Fayetteville

Pine Bluff

Texarkana

Conway

Jonesboro

Pocahontas

Batesville

Ash Flat

Forrest City

1

Newport

ParagouldWalnut Ridge

Russellville
Marion

14

Camp
Robinson

38

Helena-
West
Helena

Searcy

HarrisonBentonville

ClarksvilleOzark

Clinton

Marshall

Augusta

18

Hot Springs

Yellville

Benton

Mountain HomeSpringdale

Van Buren

Arkadelphia

Lonoke

Wynne

Eureka Springs

1

XI

X

IX

VIII

VII
VI

Mercalli Scale

XI     Intensity Level 

X      Intensity Level 

IX    Intensity Level 

VIII   Intensity Level 

VII   Intensity Level 

VI    Intensity Level 

http://upload.wikimedia.org/wikipedia/commons/9/92/US_65.svg
http://upload.wikimedia.org/wikipedia/commons/9/92/US_65.svg
http://upload.wikimedia.org/wikipedia/commons/9/92/US_65.svg




Little Rock

Stuttgart

Cabot
West Memphis

Blytheville

Fort Smith

Fayetteville

Pine Bluff

Texarkana

Conway

Jonesboro

Pocahontas

Batesville

Ash Flat

Forrest City

1

Newport

ParagouldWalnut Ridge

Russellville
Marion

14

Camp
Robinson

38

Helena-
West
Helena

Searcy

HarrisonBentonville

ClarksvilleOzark

Clinton

Marshall

Augusta

18

Hot Springs

Yellville

Benton

Mountain HomeSpringdale

Van Buren

Arkadelphia

Lonoke

Wynne

Eureka Springs

1

Liquefaction Susceptibility

Very High

High

Moderate

Low

http://upload.wikimedia.org/wikipedia/commons/9/92/US_65.svg
http://upload.wikimedia.org/wikipedia/commons/9/92/US_65.svg
http://upload.wikimedia.org/wikipedia/commons/9/92/US_65.svg


The sand boils in southeast Missouri landscape, some from the New 
Madrid earthquakes of 1811‐12, were caused by liquefaction.



Liquefaction Often 
Impacts Bridges
• Though supported on 
steel and concrete piles 
respectively,  these 
bridges both failed due 
to liquefaction of 
foundation materials, 
which tilted the piles

• Fiber optic cables strung 
across bridges would 
also be severed

Bridge failures during April 1991 
M7.5 Costa Rica earthquake



Highway and 
Railway Bridges

• Only one major 
highway bridge south 
of St. Louis has been 
designed to resist 
earthquake ground 
motions

• None of the railroad 
bridges have been 
designed for seismic 
loads



US Power Grids





Event Could Break Eastern Interconnection into Island Grids:
Locations of Five of the Ten Largest Island Grids in the U.S. Eastern Interconnection  



Locations of the Next Five of the Ten Largest Island 
Grids in the U.S. Eastern Interconnection  
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Arkansas Estimated Damages 

•Post‐event self‐evacuation will be 
problematic if fuel resources are impacted

•Major housing, evacuation, & relocation

•Mass care/shelter resources may be 
inadequate

• Local shelter facilities damaged,    
destroyed, or uninhabitable

•Hospitals unable to care for current 
patients and those injured from the EQ

•Police and fire response capabilities are 
severely reduced in NE Arkansas

•Damage to the electric grid components 
leaves hundreds of thousands w/o power

•HAZMAT risk to immediate area as well as 
to communities outside the primary  
impact area

• 9.4 million tons of debris is generated as a 
result of the New Madrid EQ  

Fatalities
641

24 Hospitals 
18 Damaged 179 Fire 

Stations 
65 Damaged

107 Police 
Stations 

48 Damaged

76 Airports 
37 Damaged

3,240 Hwy 
Bridges 

1,046 Damaged

1,228 Dams 
28 Damaged

124 Levees 
20 Damaged

1,834 
HAZMAT 
Facilities 

69 Damaged

8.1mil Tons 
of Debris
327,240 

Truckloads 

Injuries
14,664

People 
Affected
558,495

162,200 
Buildings
70,700 

Damaged



A catastrophic NMSZ earthquake will over extend State and 
local government resources.

Federal resources will be immediately activated and deployed in 
support of the states.

Liquefaction susceptibility is specified as ‘High’ or ‘Very High’ in 
most areas of the NMSZ

Damage will be catastrophic in the areas that experience 
shaking intensities of 7.7 with high or very high liquefaction

Infrastructure will be crippled if not inoperable

Aftershocks will occur and continue for weeks/months after the 
main shock

A catastrophic earthquake will create an unknown number of 
fatalities and casualties.

Facts 



Shelter Estimates  MAE Center Data (October 2009)

The “At Risk” population is defined as the combined number of households who were displaced due to 
structural damage to their residence and those without water and/or power for at least 72 hours. 



The estimates reflect that by day 3 the size of the “At Risk” 
population is expected to exceed 7 million people

With over 2 million “At Risk” people, Tennessee has the 
greatest mass care needs

Arkansas, with slightly less than 1 million “At Risk” people, is a 
distant second 

Along with the aforementioned shelter‐seeking population, 
approximately 815,000 dogs and 738,000 cats are displaced 
and will need shelter

This is an important consideration since many people will 
refuse to leave their homes without taking their pets. 

Shelter Estimates (Cont.) 
MAE Center Data (October 2009)



State/Federal Planning Team

American
Red Cross
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Earthquake occurs at 2:00 AM on February 7th

Rupture of 3 New Madrid Fault segments
simultaneously with magnitude, Mw = 7.7

Modeled as sequential rupture of individual
segments similar to 1811‐1812 series of 
events over several months

Severe shaking occurs with localized amplification
of ground shaking due to variations in soil
conditions

Significant ground deformations likely in soft soils, particularly near 
riverbeds

Aftershocks around magnitude 6.0, ~Mw6, are likely in the days, 
weeks, and even months after the main shocks

Planning Scenario 



FEMA Region VI / AR
Earthquake Operations 
Plan 

ESF 9

ESF 8

ESF 7

ESF 6

ESF 1

ANNEXES to Earthquake 
OPLAN

R6 and ADEM planners met in Little Rock to form 
collaborative planning team (Aug 09)

Planning milestones developed for 2010

Planning notification sent to State/Federal ESFs (Aug 09)

Initial DRAFT of base plan and 5 major annexes 
completed (Dec 09)

Collaborative planning team (State/Federal) met a 
minimum of once a month 

State and Federal ESFs continue to meet to develop and 
mature annexes

IERSP

Planning Status 



• State Lead Planner
• Federal Lead Planner
• ESF Representatives
• Technical Advisors (GIS, NWS, Modelers)
• Key Stakeholders (State, local and 

Federal)
• Non-Governmental Agencies

The collaborative planning team:

Serve as SMEs
Assist in the facilitation of IA
meetings and COA  development
workgroups
Develop and present briefings
(IA brief, COA decision brief)

The senior leadership steering committee:

Provide direction, jurisdictional 
approval, and plan validation
The SLSC mirror the authorities
of the UCG
May include lead agencies at
Federal, State, and local levels

JOINT COLLABORATIVE PLANNING
TEAM MAY INCLUDE:

• FEMA Regional Administrator 
• Governor or senior representative
• State EM Director 
• Federal Coordinating Officer (FCO) 
• State Coordinating Officer (SCO)
• The Adjutant General (TAG)
• Defense Coordinating Officer (DCO)
• Other State and Federal agencies
• Private sector partners 

SENIOR LEADERSHIP STEERING
COMMITTEE MAY INCLUDE:

Key Groups in Planning Process



Time Phased Response

Phase 1

Normal Operations

• Planning
• Exercise
• Training 
• Awareness
• Identify resource 
needs

Phase 3

Sustained Response

E+168 to 14 Days

Phase 2a

Immediate Response

Assembly 
Point

Assembly 
Point

Outside Incident 
Area

Phase 2b

Deployment

Incident Area

E Hr to E+24 E+24 to E+72Pre‐incident

Phase 2c 
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Incident Site
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E+72 to E+168

Air Logistical Supply Lines

Establish UCG

Stage 
Resources/Teams

State Staging 
Areas

Alert, Activate and Deploy

Federal 
Staging Area

Conduct RSOI

Responder
Resources
Support Camp
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POD

RSC

RSC

RSC

RSC

POD

POD

Local Immediate Response

Establish JFO
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E-Hr to E+24
Phase 2a 

Immediate Response
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E+24 to E+72
Phase 2b Deployment
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FEMA

E+72 to E+168
Phase 2c Employment
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New Madrid Earthquake workshop with State/Federal ESFs and SMEs



Table Top Exercise (TTX)

Conducted R6/State TTX to exercise Draft 
OPLAN and review E‐Hour Timeline (8 Sep 10)

Summary:
• State and Federal ESFs (1, 5, 6, 7, 8, and 9) briefed their
agency’s actions during each phase of the response

• Several issues were identified that require additional work
and planning:

1. Need SOP for marking bridges once inspected (ESF #1)
2. Need to plan for air space approval for power

restoration teams (ESF #1)
3. How do we place control measures on privately owned

aircraft (ESF #1)
4. Develop procedures for actions to take once aftershocks

occur  (All) 



New Madrid Earthquake ROC Drill
with State/Federal ESFs and SMEs



NLE‐2011 Overview
First natural hazard exercise (Catastrophic EQ in NMSZ)

Planning conducted with a bottom up approach

Focus on incident response (first 72 hrs)

Operations‐based full‐scale exercise that will involve:

Federal departments and agencies (NCR)
4 FEMA regions (IV, V, VI, and VII)
8 CUSEC states (AL, AR, KY, IL, IN, MO, MS, TN,) 
Potential for multiple EMAC states
Select International venues (TBD)

Overarching Objectives Approved by All States

Communications
Critical Resource Logistics and Distribution
Mass Care (Sheltering, Feeding, and Related Services)
Citizen Evacuation and Shelter‐in‐Place
Emergency Public Information and Warning 



NLE 2011 RRCC Hot Wash Comments
Strengths:
Response Plan was effectively utilized by FEMA, ESF and state 
response partners
Widespread use of the synchronization matrix maximized the 
coordination between agencies and minimized the response time 
for state support
Exhibited the ability to manage two current disasters with two 
IMAT teams plus participate in the NLE‐11exercise simultaneously 
without confusion or conflicts
NLE‐11 validated the importance of the Interstate Emergency 
Response Plan (IERSP)

Weaknesses:
There is a need for the region to have visibility on resources being 
assigned by headquarters to fulfill regional requests
Duplication of effort between Region 6 and FEMA HQ in regard to 
mission assignments.    HQ issued mission assignments without 
first coordinating with region
The Region 6 RRCC has severe space limitation and is also in need 
of a major upgrade of audiovisual support equipment.  



QUESTIONS ANSWERED

SIMPLE 50 cents
GUESSES $1.00
INTELLIGENT $2.00
HONEST $5.00

DUMB LOOKS
ARE STILL FREE ☺
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