FEMA Hazus-MH

Catastrophic Planning —
NLE 2011

Scenario Modeling for the
New Madrid Seismic Zone

NMSZ Scenario Modeling Timeline

e 2005: Hazus scenario modeling with CUSEC

» 2006-2008: Catastrophic Planning Project, Phase |

e Funded by FEMA. Partnership between FEMA, CUSEC, IEM, GWU,
VT, Sandia and the MAE Center

» 2008-2009: Catastrophic Planning Project, Phase I

e Funded by FEMA. Partnership between FEMA, CUSEC, IEM, GWU,
VT, Argonne and the MAE Center

* Analysis used new hazard and soil info, improved inventory, and latest
analytical fragilities

« 2010-2011: NLE 2011

» Based on the Phase Il Hazus Study Regions, ground truthing based on
SW segment scenario

e 2012: EERI Scenario Project




Hazard Improvements

= Ground Shaking

¢ Comprehensive soil class Liquefaction Map
maps were developed by the
CUSEC State Geologists
New soil amplification data
for entire region developed
based on systematic
procedure

= Ground Deformation
* New liquefaction
susceptibility map for entire
region
Developed with consistent
procedure the 8 State
Geologists

FEMA

Cat Plan Scenario: Assume one M 7.7;
everywhere gets shaking as if closest
segment broke

Modified
Mercalli
Intensity

X - Heavy damage
E il - Mod/Heavy damage

:::I - Moderate damage
- Light damage

Represents several
months of historic ground
motion

Modeling limitation for
aftershocks or triggered
events




NLE 2011 Scenario-72 Hours

Modified
Mercalli

Intensit
v - Heavy damage

X
Vil - Mod/Heavy damage
vt - Moderate damage

Y - Light damage

Scenario Intensity Map: M 7.7
Southwest Segment

Inventory Additions -1

= Baseline data provided by
HAZUS Program
= Additional sources of
inventory
HSIP 2007 upgraded to 2008
POLIS Center (ndianaonly)

National Bridge Inventory (NBI)
2008

MAE Center PrOjeCt (lllinois essential

facilities only)

MAE Center independent search
of various sources - Major River
Crossings

US Army Corp. - Levees

FEMA




Inventory Additions -2

Regional Additional
Infrastructure Category Inlc:rﬁ(?re"arkg:al Modeling Infrastructure from|
g Inventory Total | _Default Case
Essential Facilities

e Total inventory for 8 states: |3

S_:hools . 18,455 20,291 1,836
+ Default: 185,000 facilities okos Satore S8z w0 b

« Updated: 604,000 facilities T o Ee e

L] Add|t|0na| 419,000 faCiIitieS %%Fac"mes 104,048 165,771 61,723
when all updated inventory | 1683 ; 2
Railway Facilities 990 .

IS incorporated Railway Tunnel 2

Bus Facilities 310

* Significant specific :pnfns'. e
0

improvements to facilities: Light R Facites
. . Light Rail Bridges 38
Communication: +142,600 I%mpm Tor Faciiies To Tt

A8 Utility Facilities
Oll +89,500 [Communication Facilities 3,160 5 142,562
. Electric Power Facilities 554 , 10,339
Natural Gas: +33,900 Natural Gas Facilties 464 i 33,875
Oil Facilities 138 .

Highway Bridges: +61,700 Potable Water Faciles 018

Waste Water Facilities

Waste Water: +43,900 [ty FacTiies Tota 5,752

Hazmat: +19,800 High Potential-Loss Facilities
Dams 15,098

Electric Power: +10,300 Hazardous Materials Faciliies 20,153

Levees 0
Nuclear Power Facilities 15

High Potential-Loss Facilities Total 35,266
[Total Number of Facilities 185,155 603,756 418,601

Fragility Improvements -1

" New building
HELTIES
¢ HAZUS-Compatible

¢ Uses the earthquake
records generated by Rix
and co at Georgia Tech for
the region

" New bridge
HETIES
¢ Bridge types common to

the CEUS

¢ Based on detailed
analytical simulation

¢ Accepted as US standard
and used in REDARS,
FHWA impact software

FEMA




Fragility Improvements -2

New Pass-Fail values
¢ Dams
¢ Levees

¢ 127 Major river
crossings

¢ Hazmat Facilities
Developed via literature
search
Designed to provide likely
levels of damage . T inglana

ateaty,

Tendestee | o

Legend

Maor River Crossings.
@ Mot Damaged

® Damaged

General Buildings

» Building damage based on construction materials
e Over 80% of regions buildings are wood
¢ 15% unreinforced masonry (450,000, >70% of severe casualties)

State Total Buildings | Buildings Damaged | URM Damage | Wood Damage

Alabama 1,758,300 15,400 400 3,000
Arkansas 1,325,400 162,200 29,100 68,800
llinois 3,655,800 44 500 10,100 17,700
Indiana 2,202,000 14,200 2,600 4,800

Kentucky 1,543,900 68,400 9,400 36,100
Mississippi 1,064,000 57,400 5,000 19,900
Missouri 2.101,800 86,800 26,800 40,200
Tennessee 2,126,600 264,200 48,900 163,600
Total 15,777,800 713,100 132,300 354,100




General Buildings

Roughly 25 counties are
catastrophically damaged,
meaning more than 60% of all
buildings are damaged (colored
red)

Additionally, almost 40 counties

incur substantial damage with
20% to 60% of all buildings
damaged (colored yellow)

Legend
Total Bullding Damage
% Bulldings Damaged
- - 19.9%
20%-599%
-0 - 100%

Essential Facilities

Hospitals
Total Damaged

Alabama 210 0
Arkansas 125 24
Illinois 413 7
Indiana 1,285 5
Kentucky 189 9
ississippil 163 23
Missouri 208 7
Tennessee| 232

TOTAL

2,825

Missouri
T

Fire Stations

Schools

5,795 114

2,874 6

1,871 99
i| 1,297 140

TOTAL

Total
1,903
1,328

2,871
2,352
20,291

Tennessee

Total D
Alabama 1,388 0
Arkansas | 1,330 179
Illinois 1,822 60 Hospital Damage
Indiana 1,247 4 % Facilities Damaged
Kgnlycky i lé%ie 17014 Police Stations - :;; W;;';‘:"
Missouri | 1399 69 loiaMDaAgEy 5

1110 Alabama

TOTAL

Arkansas
lllinois
Indiana
Kentucky

10,346

Missouri
Tennessee

0% - 59.9%
W 600 - 100%

1 NOTE: In this analysis ‘Hospitals” include hospitals as well as urgent care
facilities, but do not include long-term care facilities such as nursing homes



Debris Generation

Mississippi
Missouri
Tennessee

Other
256,000
4,096,000
1,308,000
488,000
2,058,000
1,489,000
2,943,000
9,305,000

Brick, Wood, Steel &

Concrete
303,000
5,295,000
1,454,000
561,000
2,760,000
1,919,000
3,507,000
12,314,000

Total Debris

559,000

9,391,000
2,762,000
1,049,000
4,818,000
3,408,000
6,450,000
21,619,000

TOTAL

21,943,000

28,113,000

50,056,000

Over 50 million tons of debris
generated
Largest amount of debris generated
in Shelby County, TN, roughly 13
million tons in Memphis area

Several counties Missouri,
Kentucky, and Arkansas generate
over 1 million tons of debris

Over 2 million truckloads required
to remove all debris

Legend
Total Delwis Generatiol
(Thowsands of Tons)
. 0- 100

101 - 300
I 301 - 2,100
. - 12,000

NOTE: Debris truckloads required are based on the use of a 25-ton truck to remove all
debris generated during the earthquake event.

Utility Lifelines - Facilities

Electric Facilities

Total Damaged
1,629 0
800 147
2,231 75
975 0
1,976 202
853 36
1,855 117
574 96
10,893 673

Natural Gas Facilities
Total Damaged

Alabama 458 0

Arkansas 422 47

lllinois 3,778 150

Indiana 3,556 0

Kentucky | 22,146 7

Mississippi[ 3,442 19

Qil Facilities Missouri 354 64

Total Damaged |l Tennessee| 183 61

Alabama | 425 0 TOTAL 34339 418
Arkansas 96 14
Illinois 41,105 755
Indiana 5,771 0
Kentucky | 34,492 175
Mississippi| 7,405 4
Missouri 167 7
Tennessee| 160 43

TOTAL

Legend
Blectric Facility Damagy
% Facilities Damaged
No Inventary
.- 18 8%
20% - 5RE%
. E0% - 100%




Utility Lifelines - Pipelines

Total Pipeline Repairs | AL AR IL IN KY MS MO TN  TOTAL
Potable Water 752 47,181 9,763 1,807 11,406 10,735 36,588 39,309 157,541
Waste Water 595 37,316 7,732 1,429 9,022 8,490 28,940 31,089 124,613
Natural Gas 652 41,321 9,493 1,561 9,930 9,831 31,872 34,817 139,477
Oil 7 276 148 130 142 89 228 305 1,325

*Potable & Waste water
pipelines — local
distribution ONLY;

*Natural Gas — both local
distribution and interstate
pipelines;

«Oil — interstates pipelines

ONLY

Legond
Potable Water Pipeline Damag
Total Repars Required
-0-20

- 100
101 - 5,000
- 001 - 10,300

Impacted | Households Total
Counties | w/o Water |Households
(1) (Day 1) (1)
Alabama = -
Arkansas 174,743 213,587
lllinois 94,626 425,860
Indiana 14,577 210,873
Kentucky 76,169 197,823
ississippi 80,068 200,674
Missouri 123,719 898,507
Tennessee 507,346 566,153
Total IC 1,071,248 | 2,713,477
N
% of Households without Water
B 0% - 20%
21% - 60%
I 1% - 100% I L = = . b




All States - New Madrid Sefsmic Zone - Power Outages

% of Households without Power

I o - 20%

21% - 60%

B 5% - 100%

Casualties

2:00AM Event | Fatalities TOtaI.
Casualties

Alabama 28 948

Arkansas 641 15,307
Illinois 271 6,284
Indiana 80 1,976
Kentucky 287 6,840
Mississippi 183 6,057
Missouri 687 14,125
Tennessee 1,319 34,233
TOTAL 3,496 85,770

The largest number of total casualties
occurs Tennessee, mostly western
Tennessee. Nearly 40% of all fatalities
and total casualties occur in Tennessee

Shelby County, TN, alone incurs nearly
21,500 total casualties and 825 fatalities.
This means 25% of all casualties occur
in the Memphis, TN, area.
Northeast Arkansas and southeast
Missouri also incurs substantial
casualties. Nearly 20% of all fatalities

al casualties occur in each state

FEMA

Impacted | Households Total
Counties | w/o Power |Households
(IC) (Day 1) (1C)
Alabama - -
Arkansas 151,259 213,587
Illinois 140,402 425,860
Indiana 63,028 210,873
Kentucky 124,895 197,823
Mississippi 104,936 200,674
Missouri 243,763 898,507
T 440,194 566,153
Total IC 1,268,477 | 2,713,477

Casualties refer to both injuries and deaths
The event occurs at 2 am




Other Critical Infrastructure

Dams
¢ Dams, Levees, and Hazardous Total Damaged
R AMRAA Alabama 2,233
Materials fac_|I_|t|es are the only A || A
forms of additional infrastructure lllinois 1,562

: Indiana 1,187
considered Kentucky 1,196
Mississippi| 3,544
All damage to these types of Missouri | 5,408

] ] Tennessee | 1,215
infrastructure occur in northeast AR, =i =
southern IL, western KY, southeast

MO, an western TN

Levees
Total Damaged

Flooding due to dam/levee failure is VYT

most likely in areas of most sever Arkansas | 124

shaking and substantial ::';.Z',fa

Mississippi
Missouri
Tennessee
TOTAL

0

20

34

. - . O
displacement from liquefaction Kentucky 100
25

7

96

Flood Risk Analysis

Simplistic approach to estimate flood potential due
to dam damage only

At risk inventory is identified

O 5 States affeCted Essential Facilities

¢ Arkansas + E0C
+  Fire Station

Hospital
Illinois Polce Station

e Massac, Pope, and Pulaski e
KentUCky Elevation

« Ballard, Carlisle, and Hickman (. RERZES
Missouri | e

* Scott County
Tennessee: Dyer, Gibson, and Obion

FEMA

¢ Poinsett




Flood Ris

Inventory
Category

Facility Tvpe

Number of Potentially
Flooded Facilities

Total by

IL Y | MO

Facility Type

Essential
Facilities

EOC
Fire Stations
Hospitals
Police Stations
Schools

C:-C)C)I-.IC:-;;

0 0

00 1 = =] b :j
'

Transportation

Airports
Bus Facilities
Highway Bridges
Ports
Railway Bridges
Railway Facilities

]
coo oo

OO O W o b

[

Utilities

Communication Facilities
Electric Power Facilities
Natural Gas Facilities
01l Facilities
Potable Water Facilities
Waste Water Facilities

co o ooo

h
o

Total Facilities by State

Mitigation Opportunities
Unreinforced Masonry Related Casualties
- NE Scenario (~450K URMS)

Time of Day

Severity 2,3& 4

Nighttime

Daytime

Commute

Casualties
w/out URMs

1,750

3,750

5,500

Severity 2,3& 4
Casualties

w/URMs

16,500

16,550

17,300

% Casualties
Caused by

FEMA

17%

68%
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Scarch ami Reveus Requiremenis

County-by-County Results:
Capabilities Requirements

Timte: Resguirest ey Tram (lesurs)

Factor Classification

Poverty HIGH 9.1 % of the population is living in povery

English Proficiency LOW 8 9 he population speaks Englis than well
an Asinn: 8 Fure 34 (hher: 0

Disability MODERATE
Age HIGH e s an § or older than 65

en)
@ % i 65 or older (4,900 adulis)

Sheltering Requirements (Day 3)

# of Shelters Space Staffing

200 person Sleeping (sq. 11.) | Total (sq. f1.) Operations Feeding Distribution

21 256,140 2,049,120 213 25 170

Chronic Hinesses

Populations | Cancer [Habetes Heart Hyper Stroke Mental Pulmomary
Disease tenslon Disorders | Conditions

Pre-Disaster e 1,922 3,65 246 263 4930

AL Risk"™

Shelter

Cat Plan Loss Summary

No. Damaged No. Damaged Power Casualties Total Direct
Buildings Bridges Outages* Economic Loss

State

Alabama
INUCCURES

Mississippi

Tennessee

Represents the number of

= Estimated regional impacts for sequential rupture scenario: households without electric
715,000 damaged buildings SRR 7E:
Over 2.6 million people without electric power at Day 1
More than 85,000 casualties (injuries and fatalities)
$300 billion in DIRECT economic losses
50 million tons of debris

FEMA




science for a changing warkd

Earthquake Information Timeline

10-20min

1

(NLE2011)

Did You Feel It?

M7.7 New Madrid
PAGER

* Point Source
* Loss Estimates

Earthquake
Shaking
7.7, New Madrid SW M7.7 Scenario
Origin Time: Thu 2010-07-22 12:00:00 UTC (07:00:00 local)
Location: 36.06°N 89.80°W Depth: 10 km

Version 1

Estimated Fatalities

: ED:I Yolow lr v or hakig e s,

-:’:‘:F Some casualles are possibie.

widespread. Estimated economic losses are less.
than 1% of GDP of the United States. Past
events vith tis alert level have required a.
national or ntematonal level response.

Created: 7 weeks, 5 days ater earthquake

Red aler level fo economic losses. Extensve  Estimated ECONOMIC LOSSEs
damage is probabe and the isastr s likely

Estimated Population Exposed to Earthquake Shaking

ESTIVATED POPULATION
20

IEDPOPULATION | -+ | 650k* $23.412k] 11564k | 1,530k 620K

155k

SEAIEERERY | 1| 1V

v Vi vil

PERCEIVED SHAKING | Not felt | Weak | Light

Moderate| Strong | Very Strong | Severe

Besistant | none | none | none ight
PoTENTIAL | Structures V. Light

Light Moderate | ModeratelHeavy

Violent | Extreme

Heawy | V. Heay

DAMAGE able | one none | Light

Moderate | ModeratelHeavy Heavy

V. Heavy | V. Heay

Population Exposure
o [ 5 [ 50 ]

W
iagapolis

4 ot ngusiopie.
Miiouston (\Ew Orleams
et <

population per -1 5q.km from Landscan  Siructures:

Overal, the population in this region resides
in struciures that are resistant o earthquake
shaking, though some vuinerable structures
exist, The predominant vulnerable buiding
types are unreinforced brick with timber floor
and precast fft-up construction.

Historical Earthquakes (with MMI levels).

Date Dist Mag. Max _ Shaking|

o, MMI¥) _Deaths|
1972.00-03 319 47  VI2K) 0l
19760325 67 50 VI(40K) of
19870610 350 5.1 | VIliS) o

IV Nashville
IV Indianapolis
IV Atlanta

calculatons, L
hitp:/learthquake.usgs.govipager

and loss models

Event ID: usNMSW7.7_pt_se

13



-- Earthquake Planning Scenario --

>
ShakeMap for NMSW7.7 Scenario

science for a changing warkd

ShakeMap
M7.7 New Madrid

* Finite Fault Added

PLANMING SCENARIO ONLY -- Map Varsion 1 Procassad Sat Sap 11, 2010 0807:50 Pl MDT

FEFRENED | Notiet| Weak | Light |Modeamie| Stong |Werystong|  Severs Vialent

POT AL mone | nans | Veryighl | Light | lodeiaie |ModerateiHeavy| Heavy
PEAKACC(%g) | <17 | 1744 1430| 3002 | 9218 | 183+ 3465 | 85124

PEAKVELems| <01 [01-11] 1134 | 3481 &i-16 | 1637 31-60 50-116

e {30} v v Vi vi Vil

Table 2 Estimated Extent of Damage to Buildings and Collapsed Building

l . 5 - 2 . 5 h rS [ Buitding Count by Expacted Damage

Mosdarate Total Building

Preliminary FEMA S ——

Kenbacky

HAZUS Losses o

* FEMA running MAEC
study regions with
point source
ShakeMaps
Automated loss data
feeds for FlexViewer
Automated map e o e [

[

template produces




3.0—-4.0 hrs: Updated
FEMA HAZUS Losses

FEMA running MAEC
study regions with
updated finite source
ShakeMaps
Automated loss data
feeds for FlexViewer
Regional and State-
level assessments
Automated map
templates produces

Automation EQEXxport

e Translati ng Resu Its "Lt 1t port Systom Paramtars

(Colapae Bidg Pacameters | LSALR Paramslens | Inspecton | ‘wiater Needs and Detris

EdgType ColaprcHiaie
w1 o
W2 Ll

Groen & Aled
1B opchors

e | Wiotet Memds aend el

Hoaslomsd  HoumDeplyTie  Sh




-
Select Hazus Earthquake Region

EQEXxport

Region Mame Geography Description Created Last Access
Indiana MAEC P... | Census Tract /62011 &340, | 1/6/2017 4:34:0.
Prova Segment . Census Tract 1/25/20171 155, 1/25/2011 1:55:.
Powell County, M... | Census Tract 2/2/201 8123, | 2/2/2011 8123,
Southem llinois Census Tract 2/47201 1024 | 22472011 1:02:4
Indisna MAEC C... | Census Tract 2/47201 1:055. | 2/4/2011 1:05:5.
‘west K 5w Se . | Census Tract 2A18/2M1 1243 218/2011 1243
Wwest K MAEC ... | Census Tract IFR20M B30, | 3772011 6380,
East Ky MAECC... | Census Tract 3/2/2011 2120, 3/8/2011 8:12:0.
Wiest MO MAEC ... | Census Tract Erejact Sy,

] Creale KML fayer ime conmumeng]

C:\Shabelap\Unsh\ELE_segmentimetadala ml = ] Comgres Fie 608y ] Cim

DAL vl by s vl 4
[5] Conste Rioprats
3 Sandand
Extended

. end it | CAShakebaphULHSLE

File Folder
File Folder
File Folder
R File Folder
) shakelmages File Folder
|_)Shape File Folder
) TRN.gdb File Folder
|_JUTIL.gdb File Folder
@ |BuildingInspectionfeed.mxd ESRI ArcMap Docu. .
2 |DirectBldgEconLossCharopleth. mexd ESRI ArcMap Docu. ..
D | DirectBldgEcanL ossDotDensity. msxd ESRI ArcMap Docu. .
Q)| DisplacedHouseholds. mxd ESRI ArcMap Docu. ..
2 |DisplacedHouseholdsChoroplete.mxd ESRI ArcMap Dacu...
Q) | Elexctrical OilaasFaciityDamage. md ESRI ArcMap Docu. .
o |EQ_Ewent_Map.mxd ESRI ArcMap Docu...
& |EstimatedBldglLossRatio.mxd ESRI ArcMap Docu. .. #Household and Shelker Neads. kmz
2 |EstimatedConcreteStesDebris.mxd ESRI ArcMap Docu. .. oflomic Losses. kmz
@ |EstimatedConcreteSteslDebrisCharopleth. msxd ESRI ArcMap Docu... ssential Emergency Facilities, kmz
Q) HighwayInfraestructureDamage mixd ESRI ArcMap Docu. .. Estimated Concrete and Steel Debris.kmz
2 |HighwayInfrDamage Large Scale.mmxd ESRI ArcMap Dacu, Estimated Patable Water Naeds by County, kmz
Q) | HighwayInfrDamage small Scale.myd EsRl ércMap Docu.. lf & Highway Damages kmz
o |Hospitallmpacts . mxd ESRI ArcMap Docu... & | ImpairedHospitalDayl kmz
2 | Impaired Hospitals Large Scale.mxd ESRI ArcMap Docu... Ml & | Injuries Renquiring Hospital Treatment 2a.m. .kma
2 |Impaired Hospitals.mxd ESRIArcMap Docu... W & | Injuries Requiring Haspital Treatment 2p.m. kmz
@ injuries Requiring Hospital Treatment 2am.mxd ESRI ArcMap Docu... Wl & Injuries Requiring Hospital Treatment S5p.m. .kmz
Q) | Injuries Requiring Hospital Treatment 2pm.mxd ESRI ArcMap Docu. .. Light Rail Damages kmz
2 | Injuries Requiting Hospital Treatment Spm.mxd ESRI ArcMap Docu... Potential Search and Rescus Needs.kmz
Q) |Potential Search and Rescue Needs 24M,mxd ESRI ArcMap Docu. . silvary Damages. kmz
o |Potential Search and Rescue Needs 2PM.mxd ESRI ArcMap Docu. ..
2 |Potential Search and Rescue Meeds SPM.mid ESRI ArcMap Docu...
S | Short TermshelterMeed. mxd ESRI ArcMap Docu. ..
Q| Short TermShelterNeedChoroplete . mxd ESRI ArcMap Docu...
3 USAR Type 1 Needs.mxd ESRI ArcMap Docu. ..
@ |USAR Type 2 Meads, myxd ESRI ArcMap Docu. .
D UsAR Type 3 Needs,mxd ESRI ArcMap Docu. .
o |LISAR. Type 4 Meeds, mxd ESRI ArcMap Docu,. .
2 | waterheeds mxd ESRI ArcMap Docu. ..




Flex Viewers-
FEMA SAVER?, STORM, ERUPT

ticnal Lavel EXERCISE

17



EQExport .kml Output

Event: New Madrid SW M7.7

e
[Compiate Damage)
FallawTag

{Extansive Damage}

FOR CIFICILL LS

18



EQEXport Report Output

Tabse 5: Deenographic Summary by County and Intensity Lavel [Feel)

Grand Tosai

ZUSGS

science for a changing world

1 Sy L IO TISMT, T_tn - Wit Ikt et [nplits

ShakeMap
Post NLE
Enhancements
.prj WGS84 added
FGDC metadata
integrated in .zip S
dyr file integrated

USGS NHSS
Published Feed
New
ShakeMap2Hazus
utility

Popuanen m smmas
e
y cowm Fost Popuosn  psnescagy  OWORN Oelbam laiieyn W
Table 2: Estimated Extent of Damage to Buildings and Collapsed Building
Building Count by Expected Damage i A 3 =
Moderate Total Building i ) ] 1 [0 ¥
County None Siight  Exensive  Complete Collapsed
Kentueky - - i
Batara 1401 1013 % . . e o .
Caboway 7226 456 54 4
174 675 4 3 - = . e
wr w7 300 31 =) o = e =
6,144 3,823 268 19
579 m 13 1
Marshad 8,308 24 " s
McCracken 1,728 6219 08 45
Kenhicky Table 3 Urban Search and Rescus Teams and Personnel Needed by County
Srand Tots! USAR Type | Task Forces, USAR Type Il Task Forces USAR Type I Tash Forces USAR Type IV Task Forces

19



Summary

Products identify potential
mitigation strategies:

. URMs result in Catastrophic
Impacts B’?-mmgf

. Mobility issues, resource

gaps (beds, inspectors, etc.)

. Opportunity to Exercise
ShakeMap/Hazus Data Flow
for NLE

@W .

,) i yoer community

@ '
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