CHAPTER 6: APPENDIX K—HAZUS Loss ESTIMATES (FLOODING AND EARTHQUAKE)
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HAZUS is a regional earthguake loss estimation model that was developed by the Federal Emergency Management Agency
and the National Institute of Building Sclences. The primary purpose of HAZUS is to provide a methodology and softwars
application to develop earthquake losses at a regional scale, These loss astimates would be used primarily by local, state
and regional officials to plan and stimulate efforts to reduca risks from earthquakes and to prepare for emergency respense
and recovery.

The earthquake loss estimates provided in this report was based on a region that includes 1 county(les) from the following
state(s):

Califomia

Note:
Appendix A contains a complete listing of the counties cantained in the region.

The geagraphical size of the region is 1,970.53 square miles and containg 47 census tracts. There are over 63 thousand
households in the region and has a total populaticn of 210,554 people (2000 Census Bureau data). The distributian of
population by State and Gounty Is provided in Appendix B.

There are an estimated 68 thousand buildings in the region with a tota? building replacement value (excluding contents) of
12,847 (millfons of dallars), Approximately €3.0¢ % of the buildings (and 78.00% of the building value) are associated with
residential housing.

Tha replacement value of the transporiation and utility lifeline systems is astimated to be 3,078 and 445  {millions of
dollars) , respactively. .

T2 58
Building Invento

HAZUS estimates that there are 69 thousand buildings in the region which have an aggregate total replacement value of
12,847 (millions of dollars) . Appendix B provides a general distributlon of the building value by State and County.

In terms of bullding construction types found in the region, wood frame canstruction makes up 84% of the building inventory.
The remaining percentage is gistributed between the other general building types.

Critical Facility Inventory

HAZUS breaks critical facilities into two (2} groups: essential facilities and high potential loss (HPL) facilities. Essential
facllitles include hospitals, medical clinics, schools, fire stations, police statiens and emergency operations facilities. High
potential loss faciities include dams, levees, military installations, nuclear power plants and hazardous material sites.

For essential facilities, there are 4 hospitals in the region with a total bed capacity of 288 beds, Thare are 122 schools, 10
firg stations, 23 police stations and D emergency operation faciliies. With respect to HPL. facilities, there are 13 dams
identified within the region. Of these, 8 of the dams are classified as 'high hazard'. The inventory also includes 23
hazardous material sites, O military installations and 0 nuclear power plants.

Transportation and Utility Lifeline [nventory

Within HAZUS, the lifeline Inventory is divided between trznsportatien and utility lifeline systems. There are seven (7)
fransportation systems that include highways, railways, light rall, bus, ports, feiry and airports. There are six () utility
systemns that include potable water, wastewater, natural gas, crude & refined ail, eleciric pewer and communications. The
lifeling Inventary data are provided in Tables 1 and 2.

‘The total value of the lifeline Inventory is over 3,623.00 (millions of doliars). This inventory Includes over 441 kilameters of
highways, 471 bridges, 14,182 kitomaters of pipes.
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Table 1: Transportation System Lifeline Ihventory

r ™
System Component e | e
Highway Bridges 471 370.10

Segments - 124 2,365.70
Tunnels 0 .00
2,744.80
Rallways Bridges 2 0.70
Facllities 2 5.30
Segmanis 117 179.00
Tunnels 0 0.00
i SehEnEERs | 185.00 |
Light Rall Bridges 0 } 0.00
Facillties 0 C.0¢
_Seg 0 0.00
Tunnels 0 0.00
0.00
Bus Faclities 2.8
2,80
Farry Facilties 0.00
0.00
Port Facllies 0.00
0.00
Alrport Facilities 3 32.00
Runways 3 113.50
145.80

Table 2: Utility System Llifeline Inventory

[ #Locations/| Replacement valus )
System Companent Segments {miions of dollara)
Potable Water Distribution Lines NA | 141.30

Facliitias a6 YT
Pipolinss - e e e s
R - N T (X
Waste Water Distribution Lines. NA 85.10
Facilitles
Pigelines
Natural Gas Distribution Lines
Facilitios
Plpalines
Oil Systams Facilties
Pipalines
Electrical Power Facilities
-E:Jommunlcation Facliities
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provided in this repont.

Scenaric Name

Type of Earthquake

Fault Name

Histarical Eplcenter ID #
Probabillistic Return Period
Longitude of Epicenter
Latitude of Epicenter
Earthgquake Mzagnltude
Depth {Km)

Rupture Length {(Km}
Rupture Orlentation {dagrees)
Attenuation Function

Marced County Ortigalita Fault Zone
Sourca

Orligalita
170

NA

-121.14

37.10

7.40

0.00

50.58

.00

WUS Shallow Crustal Event - Extensional

HAZUS uses the fallowing set of information to define the earthquake parameters usad for the earthquake loss estimate
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Building Damage

HAZUS estimates that about 2,436 buildings will be at least moderately damaged. This s over 3.00 % of the total number of
buildings in the region. There are an estimated 209 buildings that wili be damaged beyand repair. The definition of the
‘damags slates’ Is pravided in Volume 1; Chapter 8 of the HAZUS {echnical manual. Table 3 balow summaries the expected
damage by general occupancy for the buildings in the region. Table 4 summaries the expected damage by general building
type,

Tahle 3: Expected Building D ga by Occupansy
4 None Slight Moderate Extensive Complete
Count| (%) Count | (%) Count] (%) Gount| (%) Count | (%)
Agriculture 600 | 098 73| 119 38| 213 1] 2.36 B 4| 204
Commarcial 2,382 | 390 240 | 3.94 142] 8.05 40| 8.60 12| 581
Educati 121 0.20 10 | 0.18 4 0.23 1] 019 0] 010
Governmant 87| o014 71042 4] 023 1] 030 11 026
Industrial 853 | 091 59 | 0.98 36 2.03 10 216 3 140
Other Residential 11,430 | 18.72 1,392 | 2283 800 | 4552 368 | 78.82 181 | 86.22
Religlon 235 ¢ 038 W | 033 10, o085 2] 053 1] 031
Single Family 45,663 | 74.77 4,297 {7047 7251 4125 34 7.23 9| 407
Totat 61,072 6,098 1,758 469 210 y
Table 4: Expected Building Damage by Bullding Type {All Deslgn Lovels)
[ Nene Siight Moderate Extensive Complete
Countj (%) Count {%} Count (%) Count {%} Count {%}
Woaod 52,616 | 86.15 4975 | 31.58 855 | 48.70 41 8.74 12| 554
Steel 1,139 188 N7 192 80| 5.09 33| 696 1] 522
Concrete 1,163 [ 1.9¢ 112 1.83 54 3.08 18 390 3] 3.01
Precast 732 1.20 78 1.27 56 3.21 15 325 3 1.51
R’M 1,804 | 2,95 M8} 199 78| 44 2t} 445 1.85
URM 374, 081 50 0.84% 28 1.60 8 1.79 4 1.87
MH 3244 531 850 § 40,68 586 | 33.91 332 | 7092 170 | 81.01
| Total 61,072 6,098 1,758 469 210 )
*Note:
RM Relnforced Masonry
URM  Unreinforced Masonry
MH Manufactured Housing
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Essential Facility Damage

Before the earthquake, the region had 288 hospital beds available for use. On the day of the earthquake, the model Transp 1 nd Utility Lifeline Damage
estimates that anly 282 hospital beds (98.00%) are available for use by patients already in the hospital and those injured by sportation 2

the earthquake. After one week, 160.00% of the beds will be back in service. By 30 days, 100.00% will be operational.
Table 6 provides damage estimates for the transportation system.

Table 5: Expacted D ta Es! i
ere pac amage to Essantial Facliities Table 6: Expected Damage to the Transportation Systems

’ ™
# Facliitles " « R Number of Locations_ h
Classification Total |At Least Moderate Complete | With Functionallty ’ . ‘é°°a“°“;' With atLeast|  With "D plot With Functionality > 50 %
) Damage > 50% | Damage>50% > &0%onday 1 egments|  Mod. Damage amage|  After Day 4 After Day 7
Hospitals 4 ¢ ¢ 4 Highway Segments 124 0 ) 124 124
Schoals 122 Q 0 121 Bridges 471 12 g 454 471
EGCs 1] 0 0 ] Tunnels o] 0 0 0 o
PollceStations 2 o o i Rallways | Segments 17 0 0 117 117
FlreStations 10 0 ] 10 Bridges 2 0 0 2
Tunnels 0 0 0 0 ' 0
Facilities 2 Q 0 2 2
Light Rall Segments 0 0 [v} 0 4]
Bridges v} 4] 0 0 o
Tunnels 0 1] 0 0 4}
Fagilities 1] i} 0 0 0
Bus Facilities 2 0 0 2 2
Farry Facilities 4] 0 ) 0 0
Port Facilities ] 0 0 [ 0
Airport Facilities 3 o 0 3 3
Runways 3 0 0 3 3
9 v

Note: Roadway segments, railroad fracks and light rail tracks are assumed to be damaged by ground failure only, If ground
failure maps are not provided, damage estimates to these companents will not be computed.

Tables 7-8 provide Information on the damage to the utility lifeline systems. Table 7 provides damage to the utility system
facilities. Tahle 8 provides estimates on the number of leaks and breaks by the pipelines of the utility systems. For electric
power and potable water, HAZUS performs a simplified system performance analysis. Table 8 provides a summary of the
system performance Infermation.
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Table 7 ; Expected Utility Sy Facllify Damag

4 N
# of Locatlons

System Total # With at Least|  With Complete with Functionality > 50 % Fire Following Earthquake

Fires often occur after an earthquake. Because of the number of fires and the lack of water ta fight the fires, they can often
Maderate Darmage Damage After Day 1 After Day 7 burn out of contrel. HAZUS uses a Monte Carlo simulation mods! to estimate the number of Ignitions and the amount of

Potable Water 46 0 o 46 P burnt area. For this scenario, the model estimates that there will be & ignitions that will burn about 0.0 sq. mi 0.00 % of the
region’s toballa(ea.) The moda] also estimates that the fires will displace about 16 pecple and burm about 1 (millions of

Waste Water 4 o o 3 a dollars) of building value.

Natural Gas 0 0 0 0 0

Ol ysterna 0 o 0 0 0 Debris Generation

Elactrical Powar 1 i) o 1 1 HAZUS estimates the ameunt of debris that will be generated by the earthquake, The model breaks the debris into twe

wamrn general categories: a) Brick/Wood and b) Reirfarced Concrete/Stesl. This distinction Is made because of the different types
Communication 14 1 0 14 14 of material handling equipment required to handle the debris.

The model estimates that a total of 0,050 million tons of debris will be generated. Of the total amount, Brick/Waod
comprises 46.00% of the total, with the remainder being Reinforcad Concrele/Stesl. 1f the debris tonnage is converted to an
estimated number of truckioads, it will require 1,920 truckloads (@25 tonafiruck) to remave the debris generated by the

earthquake.
Table 8 : Expected Utllity System Plpeline Damage (Site Specific)
VSystem Total Pipalines| Numbher of Number of‘
Langth {kms) Leaks Braaks
Potable Water 7,001 1845 461
‘Waste Water 4,255 1459 365
Nafural Gas 2,836 1560 390
Qit 0 0 0

Table 8: Expacted Potable Water and Eloctric Power System Parformance

Total#of [ Number of Households without Service o

Households AfDay 1 At Day 3 AtDay7| AtDay30| aAtDay$0

Potehle Water 18,115 15,163 9,126 0 0
? 63,815

Electric Power 796 457 168 2B 1)
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Table 10: Casualty Estimates

4 ™~
Level 1 Levei 2 Leval 3 Level 4
Shelter Requirement -
y 2AM |[Commercial 0 D 0 0
HAZUS sstimates the number of households that are expected to be displaced from thelr homes due to the eatthquakeand Lo vy )
the number of displaced people that will require accommodations in temperaty public shelters, The modet estimates 28 Commuting ] 0 4] 0
households to be displaced due to the earthquake. Of these, 27 people (out of a totat papulation of 210,554) wilt seak B -
temperary shelter in public sheiters. Educational i o o o
Hotels 1 0 0 a
Casualties Industrial 0 0 0
HAZUS estimates the number of pecple that will be injured and killed by the earthquake. The casualties are hroken down - o . CoyTTTTTE T T
Into four (4) severity lavels that deaciibe the extent of the injuries. The levels are described as follows; Other-Residential 33 7 0 !
+ Severity Level 1:injuries wilt requira madical attention but hospitalization is not needed, Single Family 1 ! — 0, b
+ Sewverily Lewvs| 2:Enjuries will require hospitalization but are not cansidered life-threatening ; 49 8 0! 1
- Severity Level 3:Injuries wiil require hospitalization and can become life threatening if not
promptly treated.
- Severity Level 4:Viclims are killed by the sarthquake. X
. 2PM Commercial 16 3 ¢ 1
The casually estimates are provided for three (3} times of day: 2:00 AM, 2:00 PM and 5:00 PM, These times represent the R )
periods of the day that different sectors of the community are at their peak cccupancy loads. The 2:00 AM estimate Commuting Y 0 0 a
considers that the residential occupancy load Is maximum, the 2;00 PM estimate considers that the educational, commercial )
and Industrial sector loads are maximum and 5:00 PM represents peak commuts time, Educational 9 2 a 1
Table 10 provides a summary of the casualties estimated for this earthquake Hotels 0 0 0 0
Industrial 1 0 0 0
QOther-Residential 8 2 0 0
Single Family 3 0 0 Q
L] 37 T 1 ]
5PM |Commercial 20 5 1 1
Commuting ] 7 12 2
Educational 1 0 o] 0
Hetels 0 0 0 [}
e s e e e e e Industrial 1 0 0 0
Other-Rasidential 12 2 0 4]
Single Family 5 0 o 0
i : 45 14 13 4;
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The total econcmic loss estimated for the earthquake is 214.51 {millions of dollars), which includes buitding and Iifeline
related logses based on the region's availabla Inventory. The following three sedtions provide more detefled information
about these losses.

Bullding-Related Losses

The building losses are broken into two categarles: diract building lesses and business Interruption losses. The direct
building losses are the estimated costs o repair or replace the damage caused 1o the building and its contents. The
business Interruption losses are the losses associated with inabllity to operate a business because of the damage sustained
during tha earihquake. Business interruption losses also include the temporary living expenses for these people displaced
from their homes because of the earthquake,

The total building-related losses were 167.28 {miliions of dollars); 16 % of the estimated losses were related ta the businass
Interruption of the reglon. By far, the largest loss was sustained by the residential occupancies which made up over 57 % of
the total loss. Table 11 below provides a summary of the losses associated with the bullding damage.

Table 11: Building-Related Economic Loss Estimates
{Millions of dollars)

Transportation and Utility Lifeline Losses

For the transporation and ulifity lifeline systems, HAZUS computes the direct repair cost for each somponent only. There
are no [osses computed by HAZUS for business interruption dua te lifeline outages. Tables 12 & 13 provide a detailed
breakdown In the expected lifeline losses.

HAZUS astimates the long-lerm ecanamic impacts to the reglen for 15 years after lhe earthquake. The model quantifies this
Infarmation in tarms of income and employment changes within the region. Table 14 prasents the results of the region for
the given earthquake.

Table 12: Transportation System Economic Losses
{Millions of dollars}

~
[Catogory Area ?;’rfl'[; Rosi dg;'t‘[:'i' Gommerclal|  Industral Others Total
Income Loses
Wage .00 0.38 4.98 056 0.33 5.83
Capital-Related Q.00 0.15 5,13 0.10 0.10 5.48
Rental 1.00 1.10 2.3 0.08 0,15 485
Reloeation 3.48 2.94 3.19 0.52 1.14 11.27
4.48 4.56 15.61 0.87 1.72 27.24
Capital Stock Loses
Structural 7468 4.1 4.60 1.58 315 20,95
Non_Structural 41.85 18.33 15.98 B.01 5,56 85.73
Content 13,60 3.35 7.66 4.11 3.38 32.08
0.00 .00 0,24 0.78 0.29 1.28
62.91 23.84 28.47 12.45 12.36 140.04
\ 67,39 28.40 44.08 13.32 14.0% 167.25 )
Earthquake Event Summary Report Page 15 of 20

rSyatem Component Inventory Value Economlc Loss |  Loss Ratio ﬁ»{-)1

Highway | Segments - 2,365.68 $0.00 0.00

Bridges ' a79.11 $11.29 2.98

Tunnels 0.00 $0.00 0.00

_ ®aam0 30

Railways Segments 178.98 ) $0.00 0.00

Bridges 0.71 $0.00 o 0.o1]

Tunnels 0.00 $0.00 0.00

Facilities 533 $0.47 3.19
185.00 0.20

Light Rail Segments 0.00 $0.,60 0.00

Bridges 0.00 $0.00 0.00

Tunnels 0.00 $0.00 0.00

Facilities 0.00 $0.00 0.00
0.00 0.00

Bus Facilities 2.57 $0.10 4.00
2.60 0.10

Ferry Facilities 0.00 $0.00 0.00
0.00 0.00

Port Facilities 0.00 $0.00 0.00
il L 0.00 0.00

Alrport Facilities 31.95 §2.84 8.90

Runways 113.89 $0.00 0.00
145.80 2,80

3078.20 14.40 §
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bla 13; Utllity System E lc Losses
Tablo ty System Economic Losse: Table 14. Indirect Economic Impact with outside ald

(Milliens of dellars) (Employment as # of people and inceme in millions of )
r "
Syatem Component Inventory Value Economic Loss| Loss Ratic (%)
Potable Water Pipelines 0.00 $0.00 0.00 e Employmeri Impact 0 ! 0.00
Facllities 0.00 $0.00 0.00 Income impact [§)] 007
Distribution Line 141.80 $8.30 5.85 ' e A
- Employment Impact
5 141.82 $8.30 Income fmpact (4) -0.20 }
G e }g!; 7 SR
Waste Wate TR AFE 2 i
aste Water f{?ﬁ'.'ffim__.._.._” e 0.00 I $0.00 0.00 Employment Impact T' o L
Facilities 314.40 $9.52 3.03 Incoma Impact 5) 0,26
Distribution Line 85.10 $6.57 1.72 :
g 399.44 $16.09 Py
Income Impact (5)
Natural Gas Pipelines 0.00 $0.00 0.00 :
- Ermployment impact o]
Facililes 0.00 $0.00 0.60 Tncome Impact )
Distribution Line 56.70 $7.02 12,37
§6.73 $7.02 i ] )
L [ Income Impact ) -0.28
Qlf Systams Pipelines 0.00 $0.00 0.00 g
Facilities 0.00 $0.00. 0.00
Rz 0.00 ’ $0.00
Electrical Power | Facilities 129.80 $1.36 1.05
129.30 $1.36
Communication Facilities 1.70 $0.05 273
1.86 $0.05
729.45 $32.81 y
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Appendix A: County Listing for the Region

Merced,CA

Earthgquake Event Summary Report

Page 19 of 20

Appendix B: Regional Population and Building Value Data

(" Bwilding Valua {millions of dollars) ™
State County Name Population T

Resldential Non-Residential Total

California

Merced 210,554 16,116 2,830 12,847

Totad State 210,554 10,116 2,830 12,947
 Total Reglon 210,554 10,116 2,830 12,947 )
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Region Name: 100 Yr Flaod Merced

) Building Inventory
: General Building Stock
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Flood Scenario: 100 Year Flood

Print Date: . Tuesday, April 26, 2011

Building Damage
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Essontizl Facilifles Damage

Induced Fiood Damage 8
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Soclal Impact g
Shelter Requirements

Esonomic Loss 9
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10
Appendix A: County Listing for the Region

Appendix B: Regional Population and Buliding Value Data 11

Disclalmer:

Tolals only reflect dala for those census tracts/biocks included in the user's study reglon,

The of social and Impac!! talned in this report were produced using HAZUS loss estimation methodology
which ls based on cument scientific and enginsering knowledge. Thans are ink It any loss estimation technlg
Therafora, there may be significant differences baly the modleled results contalnad in this report and the aclual social and economic

losses following a specific Fload, These rasults can be improved by using enhancad invenlory data and flood hazard infarmation,
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HAZUS Is a reglonal mult-hazard less estimation model that was developed by the Federal Emergency
Management Agency (FEMA) and the National Institute of Building Sciences (NIBS}. The primary purpose of
HAZUS is to provide a methodology and software application to develop multi-hazard losses at a regional
scale. These loss estimates would be used primarily by local, state and regional officials to plan and
stimurtale efforts to reduce risks from multi-hazards and to prepare for emergency respanse and recovery.

The flood loss esfimates provided in this report were based on a region that included 1 county(ies) from the
fallowing state{s):

- California

Note:
Appendix A contains a complete listing of the counties contained in the region.

The geographical size of the region is 1,900 square miles and contains 5,793 census blocks, The region
contains over G4 thousand households and has a total population of 210,554 people (2000 Census Bureau
data). The distribution of population by State and Gounty for the study region Is provided in Appendix B.

There are an estimated 69,6808 bulldings in the region with a total building' replacerment value {excluding contents)
of 12,248 million dollars (2008 dollars). Approximately 83.24% of the buildings (and 78.14% of the bullding
value} are associated with residential housing.

General Building Stock

HAZUS estimates that there are 69,606 buildings in the region which have an aggregate fotal replacement
value of 12,948 milion (2006 dollars). Table 1 and Table 2 present the relative distribution of the value with
respect to the general cccupancies by Study Region and Scenario respectively. Appendix B provides a general
distribution of the building value by State and County.

Table 1

Buliding Exposure by Occupancy Type for the Study Region

Occupancy Exposure ($1000) Parcent of Total
Residential 10,146,811 78.1%
Gommercial 1,604,286 11.6%
Industrial 608,550 4.7%
Agricultural 283,558 2.2%
Religion 171.822 1.3%
Government 76,087 0.6%
Education 186,479 1.4%
Total 12,947,583 100.00%
. Table 2
Bullding Exposura by Occupancy Type for the Scenaric
Qccupancy Exposure {§1000) Percant of Total
Residential 2,366,561 76.8%
Commercial 504,151 16.4%
Industrial 89,259 2.9%
1 19.964 0.6%
Religion 41,904 1.4%
Government 30.460 1.0%
Education 31,101 1.0%
Total 3,083,400 100.00%

Essential Facility Inventory

For essential facilities, there are 3 hospitals in the region with a total bed capacity of 288 beds. There are 121

schools, 6 fire stations, 23 police stations and no emergency operation centers.
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General Building Stock Damage

HAZUS used the following set of information 1o define the flood paramsters for the flood loss estimate provided in

this report. i
P HAZUS estimates that about 4,084 buildings will be at least moderately damaged. This is over 52% of the total
number of buildings in the scenario. There are an estimated 131 buildings that will be completely destroyed.
Study Reglon Name: 190 Y1 Flood Merced The definition of the 'damage states' is provided in Volume 7: Chapter 5 of the HAZUS Flood technical manual.
i . Table 3 below summarizes the expected damage by generat occupancy for the buildings in the region. Table 4
Scenario Name: 100 Year Fiood summarizes the expected damage by generat building type.
Return Perlod Analyzed: 100
Analysls OpHons Analyzed: No What-Ifs Table 3: Expected Bullding Damage by Occupancy
110 11-20 21-30 40 41-50 Substantiaily
Qecupancy Count (%) Count (%) Count (%) GCount (%) Count (%) Count {%)
Agriculture & 0.00 2 100.00 4 0.00 0 Q.00 0 000 4 6.00
Coramarsial 7 959 62 84,93 4 548 0 o.oe 0 .00 9 0.00
Educatien 1 00.00 0 0.00 0 000 ¢ 0.00 o ¢00 0 0.00
Govemment 13 92.86 1 714 0 000 ¢ 0.00 ¢ 000 0 0.00
Industrial 0 000 g 78.00 ¢ 0.00 3 25.00 0 Q.00 0 0.00
Raliglon 0 0.00 2 100,00 ¢ 0g0 0 0,00 0 000 g 000
Residential 0 900 1,196 20.89 2,402 B0.03 238 595 34 085 131 3.27
Total 21 1,272 2,406 24 34 13

Table 4: Expected Building Damage by Buliding Type

Bullding 110 11-20 21-30 3140 #1-50 Substantially
Type Gount (%) Count (%} Count (%) Count {%) Count (%) Count (%)
Concrate 7 25.93 19 70.37 1 370 4 0.00 0 0.00 0 0.00
Manufidousing 0 Q.00 0 0.00 0 .00 ¢ 0.00 0 o.00 131 100.00
Masanry 5 21.74 12 5217 6 26.09 0 0.00 0 0,00 0 0.00
Stas! 4 26,67 11 73,33 0 0.00 0 0.00 0 000 0 0.00
Wood 1 003 1,205 31.19 2,386 61.77 237 814 34 088 a 0.00
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Before the flood analyzed in this scenarlo, the reglon had hospital beds available for use, On the day of the
scenario flood event, the model estimates that hospital beds are available in the region.

Table 5: Expected Damage to Essantial Facilities

# Facllittes
At Least At Least
Classification Total Moderate Substantial Loss of Use
Fire Stations 6 ~ R e arem
Hespitals .3
Polica Stations 2B 8
Schools 121 17

i this report displays all Zeros or Is blank, two possiblities can explain this,
(1} None of your faciities wers flooded, This can be chacked by mapging the laventery data en the deptf grid.

{2) The analysis was not run. This can ba tested by checking the run box on tha Analygis Mernu and seeing if a message box

asks you to repfaca the existing results.

Flood Event Summary Report

Page 7 of 11

Debris Generation

HAZUS estimates the amount of debris that will be generated by the flood. The model breaks debris into
three general categories: 1) Finishes (dry wall, insulation, etc.), 2) Structural (woed, brick, etc.) and 3)
Foundations {concrete slab, concrete black, rebar, etc.). This distinction is made because of the different
types of material handling equipment required to handie the debris,

The model estimates that a total of 37,562 fons of debris will be generated. Of the total amount, Finishes
comprises 93% of the total, Sfructure comprises 2% of the total, If the debris tonnage is converted into

an estimated number of truckloads, it will require 1,502 truckloads (@25 tonsiruck) to remove the debris
generated by the flood.

Shelter Reguirements

HAZUS estimates the number of households that are expected to be displaced from their homes due to
the flood and the associated potential evacuation. HAZUS aiso estimates those displaced peaple that will
require accommodations in temporary public shelters. The model estimates 11,417 households will be
displaced due to the flood. Displacement includes households evacuated from within or very near to the

inundated area, Of these, 32,516 people (out of a total population of 210,554} will seek temporary shelter
int public shelters. :
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The total economic Ioss estimated for the flood is 798,62 million dollars, which represents 25,90 % of the tofal
replacement value of the scenario buildings.

Building-Related Losses

The bullding losses are broken inte two categories: direct building losses and business interruption losses. The
direct building losses are the estimated costs 1o repair or replace the damage caused to the bullding and its
contents. The business interruption losses are the losses associafed with inabllity to operate a business
because of the damage sustained during the flood, Business interruption losses also Include the temporary
living expenses for those people displaced from their homes because of the flood.

The fotal building-related losses were 789.03 milllon dallars. 1% of the estimated losses were related to the
business interruption of the region, The residential cccupancies made up 55.31% of the totaf loss, Table 6
below provides a summary of the losses associated with the building damage.

Table 6: Building-Related Economic l.oss Estimates
(Millions of dallars)

‘Category  Area Residential Commercial Industrial Others Total
Bullding Eass
Bullding 258.43 54.12 12.68 10.34 335.57
Contant 182.16 161.97 36.15 81,73 442.00
0.00 4.19 6.16 1142 11.47
i 440.58 220.27 £4.00 73.19 769.03
Business Interruption
Income: 0.02 0.92 0.01 0.17 142
Relesation 0.79 0.31 0.01 0.01 1,13
Rentat Income 0.23 0.21 0.00 0.00 0.44
Wage 0.05 1.06 0.01 5.78 6.90
&1 140 2.50 0.03 596 9,59
441.68 222.78 §5.01 7944 790,62
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Appendix B: Regional Population and Building Value Data

Building Value {thousands of dollars)

Paopulation Residential Non-Residantlal Total
California I
Marced 210,554 10,116,811 2,830,782 12,847,593
Total ) 210,554 10,116,311 2,830,782 12,847,593
Total Study Region 210,554 10,118,311 2,530,782 12,947,593
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HAZUS-MH: Flood Event Report

Region Name: 200 Yesr Flood - Merced

Flood Scenario: 200 Year Flood

Print Date: Wednesday, June 01, 2011
Disclaimer:

Totals only reflect data for those census iraclsblocks included in the user's study region.

Tha astimates of soclal and ecanemic impacts contained In this vaport were produced using HAZUS loss estimation methodology software
which Is based on current sclentific and engineering knowledge, There sro Intles Inherant In any lass estimation technique.

Therafore, thers may be significant differencos b twaen lhe modalad resuits containad in this report and the actual social and economia
losses following a specific Flood, These rasults can ba limproved by using entianced Inventory date and flood hezard information,
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HAZUS s a regional multib-hazard loss estimation mode! that was developed by the Federal Emergency
Management Agency (FEMA) and the National Instifute of Building Sciences (NIBS). The primary purpose of
HAZUS is to provide a methodology and sofiware application to develop multi-hazard losses at a regional
scale. These loss estimates would ba used primarily by [ocal, state and regional officials to plan and
stimulate efforts to reduce risks from multi-hazards and to prepare far emergency respanse and recovery.

The flood Joss estimates provided in this report were based on a region that included 1 county(ies) from the
following state(s):

« California

Note:
Appendix A contains a complete listing of the counties contained in the region.

The geographical size of the region is 1,900 square miles and confains 5,793 census biocks. The region
contains over 64 thousand households and has a fotal population of 210,554 people {2000 Census Bureau
data). The distribution of population by State and County for the study region is provided in Appendix B,

There are an estimated 69,606 buildings in the region with a tota building replacement value {excluding contents)
of 12,948 million dollars {2006 dollars). Approximately 93.24% of the buildings (and 78.14% of tha building
value) are associated with residential housing.
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General Building Stock

HAZUS estimates that there are 69,606 buildings In the region which have an aggregate total replacement
value of 12,948 million (2006 dollars). Table 1 and Table 2 present the relative distribution of the value with
respect to the general occupancies by Study Region and Scenario respectively. Appendix B provides a general
distribution of the building value by State and County.

Table 1
Building Exposure by Oceupancy Type for the Study Region
Occupancy Exposure ($1000) Percent of Tatal
Residential 10,116,811 78.1%
Commercial 1,504,286 11.6%
industrial 608,550 4.7%
Agricultural 283.558 2.2%
Religion 171,822 1.3%
Government 76,087 0.6%
Education 186,479 1.4%
Total 12,947,593 100.00%
Tabla 2
Bullding Exposure by Occupancy Type for the Scenarlo

Cecupancy Exposure ($1000) Percent of Total

Residentlal 2,673,198 76.3%

Commercial 540,018 16.0%

Industrial 92,484 2.7%

Agricuitural 66,558 1.6%

Religion 49171 1.5%

Government 31,370 0.9%

Education 32,255 1.0%

Total 3,374,054 100.00%

Essential Facility Inventory

For essential facilities, there are 3 hospitals in the region with a total bed capacity of 288 beds, There are 121
schaals, 6 fire stations, 23 police stations and no emergency operatich centers.

Flood Event Summary Report
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HAZUS used the following set of information to define the flood parameters for the flood loss estimate provided in
this report.

Study Region Name:
Scenario Name:

Refurn Period Analyzed:
Analysis Options Analyzed:

200 Year Flood - Merced
200 Year Flood

200

No Whal-ifs

Flood Event Summary Report
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General Building Stock Damage

HAZUS estimates that about 4,899 buildings wilt be at least moderately damaged. This Is over 52% of the fotal
number of bulldings in the scenario, There are an estimated 149 buildings that will be completely dastroyed,
The definition of the ‘damage states’ is provided In Volume 1: Chapter 5 of the HAZUS Flood technical manual.
Table 3 below summarizes the expected damage by general occupancy for the buildings in the region. Table 4
summarizes the expected damage by general building type.

Table 3: Expected Building Damage by Occupancy

Befora the flood analyzed in this scenario, the region had hospital beds available for use. On the day of the
scenario flood event, the model estimates that hospital beds are available in the region.

Table 5: Expected Damage to Essential Fagilities

# Facllities
At Least Af Eeast
Classification Total Moderate Substantial Loss of Use
Fire Stations 8 i
Hospitals S 3 .
Police Stations 3 B
Schools 121

if this raport displays all zeros or Is blank, two possibilities can explain this.
{1) None of your facllities wera flooded. This can be checked by mapping the inventory data on the depth grid.
{2) The analysis was not run. This can be tested by checking the run box on the Analysis Menu and seeing ifa massage box
asks you to replace the existing resuits,

110 11-20 21-30 3140 41-50 Substantially
Occupancy Count (%) Count {%) Count (%} Count (%} Count (%] Count (%}
Agriculture ¢ 0.00 4 100.00 0 000 9 0.00 0 000 o 0.00
Commercial 3 3.66 73 89.02 3 366 3 366 0 000 0 0.00
Edugation 1 00.00 0 0.00 ¢ 080 0 o000 o 0.00 0 000
Government 1 84,62 2 1538 0 000 0 040 o 000 0 0.00
Industrial o 0.00 8 66.67 1 833 3 2500 ¢ 0,00 o 0.00
Religion ¢ 9.00 6 100.00 0 9.00 o 9.00 0 0.0 ¢ .00
Resldential 0 0.00 892 1{8.60 3,244 &7.64 456 8.51 85 1.15 148 3.1
Total 15 985 3,248 492 85 148
Table 4: Expected Building Damage by Bullding Typa
Building 110 11-20 2130 340 41-50 Substantlaily
Type Count (%) Count (%) Count (%} Count (%) Count (%) Count (%)
Cancrete 6 18.75 22 88.75 3 938 1 313 0 0.00 o a0
ManufHausing 0 .00 o 000 0 000 0 D0.00 o 0,00 148 100,00
Masanry 3 789 16 42.11 17 44.74 2 5.28 0 0.00 0 040
Steel 3 15,79 14 73.68 210.53 0 0.00 0 000 o 000
Woad 1 0.02 905 19.55 3,213 69.43 453 9.79 56 119 1 002
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Dabris Generation

HAZUS estimates the amount of debris that will be generated by the flood. The medel breaks debris inta
three general categories: 1) Finishes (dry wall, insulation, efc.), 2) Structural {wood, brick, efc.) and 3)
Foundations (concrete slab, concrete block, rebar, etc.), This distinction Is made because of the different
types of material handiing equipment required to handle the debris.

The model estimates that a total of 45,650 tons of debris will be generated. Of the total amount, Finishes
comprises 93% of the tofal, Structure comprises 2% of the total. If the debris tonnage is converted into
an estimated number of truckloads, it will require 1,826 fruckloads (@25 tens/truck) to rernove the debris
generated by the flood.

Shelter Requirements

HAZUS estimates the number of households that are expected to be displaced from their hames due to
the flood and the associated potential evacuation. HAZUS also estimates those displaced people that will
require accommedations in temporary public shelters. The model estimates 13,008 households will be
displaced due to the flood. Displacement includes households evacuated from within or very near ta the
inundated area. Of these, 37,051 people {cut of a total poputation of 210,554) will sesk temporary shelter
in public shelters.

Fiood Event Summary Report

The total ecanomic loss estimated for the flood is §74.32 million dollars, which represents 28.88 % of the total
replacement value of the scenaric buildings.

Building-Related Losses

The building losses are broken Inte iwo categaries: direct building losses and business Interruption losses. The
direct building losses are the estimated costs o repair or replace the damage caused to the building and its
contents, The business interruption lesses are the losses associated with Inability to operate a business
because of the damage sustained during the flood. Business interniption losses also include the temporary
living expenses for those people displaced from their homes hecause of the flood.

The tolal buikfngrelated losses were 963.37 million dollars. 1% of the estimated losses were related to the
business interruption of the region. The residential occupancies made up 55.28% of the tofal loss. Table 8
below provides a summary of the losses associated with the building damage.

Table 6: Building-Related Economic Loss Estimates

{Millions of doliars)

Category  Area Residentlal Commerclal Industrial Others Total
Bullding Loss '
Building 830 64,19 14.59 12.97 410.056
Content 219.07 202,76 41.80 78.10 538,83
Invantory 0.0d 5,69 6,88 2.03 14.48
i 5, 537.37 272.53 63.36 a0.10 963.37
Business interruption
Income 0.02 1.12 0.01 Q.25 1.40
Relocation 0.92 0.39 0.01 0.01 1.33
Rental lncome 0.28 0.26 0.00 0.00 0.54
Wage 0.06 1.3 0.01 532 7.69
STt 127 3407 0.03 6.58 10,95
ALL ! 538.64 275,61 83.39 96.66 074,32
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Appendix A: County Listing for the Region

California
- Merced

Appendix B: Regional Population and Building Value Data

Buildlng Value {thousands of dollars)

Population Rasldential Non-Residential Total
[california I .
Merced 210,554 14,116,811 2,830,782 12,947,593
Total 210,554 10,116,811 2,830,762 12,847,593
Total Study Reglon 210,554 10,116,811 2,830,782 12,947,593
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