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RISK ANALYSIS - HURRICANE

Areas of High Risk

i Shoreline to 100 miles inland in:
Gulf Coast States

Eastern Seaboard South of Virginia
/ North Carolina Border

i Entire State:
Florida
Hawalii
Puerto Rico
i Shoreline

Eastern Seaboard North of Virginia /
North Carolina Border

Areas of Low Risk
i Western States
i Midwest States
i Southwest States
i Interior Southern States
i Interior Eastern States

Potential Impact

i Hurricane risk a data center lies primarily
with category 3 or greater hurricanes, as
most property loss and loss of life occurs
when a hurricane is classified as category
3 or above. A facility can be built to
withstand certain levels of hurricanes. The
impact lies in how it affects the utilities,
cost of doing business and operations
personnel.

Long term power outages in
excess of backup fuel capacity

i Inability to deliver generator
fuel due to infrastructure
damage

Severe Flooding

Wind related infrastructure
damage

Severe economic damage to
region

Displaced workforce

Severe travel restriction
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Source: National Atlas and US Geological Survey
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RISK ANALYSIST TORNADIC ACTIVITY

Areas of High Risk
i Midwest
Eastern Kansas
Southeast Nebraska
Southeast Indiana
Topeka
Kansas City
St. Louis
. Cincinnati
i  Plains
Oklahoma
Northern half of Arkansas
Northeastern Texas
i Southeast
Mississippi
Northern Alabama
Northwest Georgia
Western Tennessee

Areas of Low Risk
i West

i Northwest

i Southwest

i Northeast

i Mid Atlantic

Potential Impact

Buildings can be built that will sustain all but
the most severe tornado impact. While the
colored areas cover a larger region, they
represent a 48 year period - tornados tend to
be localized events and only direct impact
tends to be catastrophic. Many engineering
methods and techniques implemented to
protect against other weather related events
and security will play into building a facility
able to withstand tornados.

Catastrophic damage to facility
Power outage

i Damage to electric grid

i Damage to backup power source

Limited potential for displaced
workforce
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TORNADO (F3 i F5)i 1950 - 1998

gy TORNADO ACTIVITY IN THE UNITED STATES*

Summary of Recorded F3, F4, & F5 Tornadoes
Per 3,700 Square Miles (1950 - 1998)

% N 6-25
Yz & . - 25
AVERICAN SAMOA, PUERTO HAWAII
RICO, VIRGIN ISLANDS “ Based on NOAA, Storm Prediction Center Statistics

Source: National Oceanic and Atmospheric Administration
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RISK ANALYSIS T SEISMIC EVENTS

s of High Risk

Area
i
:
:

California
Western Oregon
Western Washington State
West central Nevada
Midwest
Southeast Missouri
Northeast Arkansas
Western Tennessee
Southern lllinois
Eastern South Carolina
Alaska
Hawaii

Areas of Low Risk

Texas

Central Plains
Northern Plains
Michigan
Florida

Mid Atlantic

Potential Impact

i Data center facilities can be engineered to
protect infrastructure from all but the most
severe seismic events. There is a more
significant risk of socio-economic impact in
the event of a major earthquake than of
physical damage to the facility.
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Damage to facility

Long term power outages in
excess of backup fuel capacity

i Inability to deliver generator fuel
due to infrastructure damage

Severe Fire Risk

Coastal tsunami damage and
associated flooding

Massive Infrastructure Damage
Severe economic damage to
region

Displaced workforce

Severe travel restriction



SEISMIC RISK T USGS RISK - 2% IN A 50 YEAR PERIOD

Highaglhezagd,

Source: United States Geological Survey
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RISK ANALYSIST VOLCANIC ACTIVITY

Areas of High Risk . Potential Impacts

i Central Washington State i Impacts from a large volcanic event can be

i Central Oregon considerable far from the actual event site. In

. e addition to risks presented by the eruption, ash fall
r North central California distribution patterns can create potential

i Southeast Idaho environmental hazards. In the event of a major

. - eruption, socio-economic impact may be both

i Northwest Wyoming widespread and significant.

i Hawaii

i Southern Alaska ,  Comprehensive and unrecoverable
destruction of facility
Damage to facility

; sk , Ash damage to electronics regardless of
Areas of Low Ris environmental controls

i East , Long term power outages in excess of

i Southeast backup fuel capacity

i Plains i Inability to deliver generator fuel due to

. Midwest infrastructure damage

| : Severe Fire Risk

i Puerto Rico

Coastal tsunami damage and
associated flooding

Widespread Infrastructure Damage
Severe economic damage to region
Displaced workforce

Severe travel restriction
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The red triangles are volcano locations.
Dark-orange areas have a higher volcanic
hazard.

light-orange areas have a lower volcanic hazard.
Dark-gray areas have a higher ash fall hazard;
light-gray areas have a lower ash fall hazard.
Information is based on data during the past
10.000 years

Source: United States Geological Survey
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RISk ANALYSIST SEVERE DROUGHT

Areas of High Risk
i Upper Plains states
i Midwest
i Southwest
i Texas
i Southern California

Areas of Low Risk
i Northeast
i Mid Atlantic
i Southeast
i Southcentral

Potential Impact

i Asevere drought may eventually impact the cost
and availability of hydroelectric power. A drought
may also limit the ability of the data center to
access water in sufficient quantities to provide
cooling if liquid cooling is utilized within the
facility.

Reduction of available power in
Hydroelectric supported areas

Increase in power cost in
Hydroelectric supported areas

Reduction of available power in
Nuclear supported areas

Increase in power cost in Nuclear
supported areas

Significant local economic impact
Increased risk of wildfires
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HYDROLOGICAL | DROUGHT RISK

Palmer Drought Severity Index

1895-1995
Percent of timein severe and extreme drought

% of time PDSI = -3

[ Less than 5%
[] 5% to 9.99°%
1 10% to 14.9%
B 15% to 19.9%
M 20% or greater

SOURCE: MNcKee et al. (1993); HOAA (1990); High Plains R egional Climate Center (1996)
Albers Equal Area Projection; Map prepared at the Hational Drought Mitigation Center

Source: National Oceanic and Atmospheric Administration
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RISK ANALYSIST SEVERE FLOODING

s of High Risk

Area

Gulf Coast within 20 miles of the shoreline

Eastern Seaboard South of Virginia / North
Carolina Border with 5 miles of the shoreline

Atlantic seaboard barrier islands

Within 5 miles of the rivers of the Pacific
Northwest

Within 5 miles of the Mississippi and major
tributaries

Southern Arizona

Areas of Low Risk

Upper Midwest

Southeast outside coastal areas and Florida
Southwest

Southern California

Western and Central Texas

Potential Impact

In addition to potential damage to the facility,
the impact on the local economy and ability of
personnel to commute to a data center can be
significant. Flood risk may be elevated when
locating near a river of size in order to utilize
hydroelectric power.

Damage to facility

Water damage to electronics

regardless of environmental

controls

Long term power outages in

excess of backup fuel capacity
i Inability to utilize generator

i Inability to deliver generator fuel
due to infrastructure damage

Limited Infrastructure Damage
Severe economic damage to
region

Displaced workforce

Severe travel restriction
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FLOOD T SIGNIFICANT FLOODS OF THE 20TH CENTURY

;
Hursicane 31930 ‘}-'i

rric w_jt
_ ..@"?Jj!@ 1938 Hurricane
97 ‘-:,;.:-f‘—'!ai‘:-'ﬂ o72

: 4y Humicane

2N, oy Agnes

@M,ap murber and year used to descmbe
180 flood m accompanying tahle

Source: United States Geological Survey
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significant Floods of the 20th Century

[, millian; B. billion]
Flaad Map Dake Areaorsmeamwithflooding Reported Approximate  Comments
bppe no. deaths LSk
[uninflated)
Reqional 1 lar-fpr 1913 Ohin, statewide 7 F1d3m Eeiessive negiond rain
fland z B pr.—bel g 1927 Iiszissippi Fiver from issoun © Lovidana unknown bl i rd discharge dowenstrean from G, i nois,
3 Ilar. 19055 Mesr England 15 200 Ecceemsive rainfal on smomw
i July 1951 Kansas and Mecsho Fiwer Basinsin Kansas 15 =0 Eeeeessive negiond rain
& Dec. 19d-Jan 195 Paciic Nortwest a7 20 Eewessive rainfdl on smow
g June 1965 Souh Flate and ArkansasRiversin Colorado 23 1510M dinchesofrainina fewhousin easern Colorado,
T June 1972 Martheastern United Saes 17 IR Ectmtropicd remnantsof Huricane dgnes,
g Bpr.-June 193 Ehorddine of Great 24t Lake, Uh unknown vl In June 19596, the Greatbalt Lake reached its highest
Jume 19 165 devafonand caused EXEMmarein property damage
g Il vy 15623 Lantral and norheast Wisdssipp 1 1500 Exi:essive negiond rain
0 Moy 1925 Shanandoah, James, and Roanmoke RiveEin B $1.25B Eeiezsive negiond rain
Wirginia and West Winginia
i Bopr 1990 Trinity Arkar=as, and Bed Fiversin Bxas, i b3l Fecurning intanze unde rsiom .
firkansas, and OHaboma
12 Jan, 1993 Gila, Badt, and Sants Cne Fversin bhizona unknown SO0 Persi=ie it wi nier p reci pitation
12 Il Zapt 1003 Iississippi Fiver Basin in centrd United States  d2 0B Long pericd of eezssive rainll.
1d Il 1995 Zawh- e ntrd United States i iE-GE Fain from e uring tunde rsiom =,
15 Jan.-Mlar 1995 Ldifornia o e Frequentwintar sioms.
& Feh 1996 Pacii: Norfwestand western bontana 9 B Torrendd rains and snowmelt
1 D, 199E-Jan 1997 Paciic Norbesestand Monana & 238 Torrenid rains and soowmelt
18 Ilar. 1997 Ohin Fiver and 11 butaies =10 10 Eoremod ng frontd system .
19 B pr. -l g 1997 Fed Riverof the Mo rhin Morth Dakata g B iy rapid Soown et
and Minnesota
m Sapt 1999 Ea=ern Norh Canddina (i) 5B Howemoning Hurricane Rod.
Flash 11 June 1d, 1903 ‘Willowe Cree kin Oregon i unknowm Lityof Heppreg Oregon, destoyved.
fland i June 910, 1902 Rapid ity South Da = 160 15 inchesof rainin & hours,
] July 31, 1576 Big Tthnnlnm ﬁnand Lachela Poudne Rivers 1dd. 20 Rashiflondin i mean afe r e essive rainfal.
in Lolora
ut July 1900, 1907 Conem augh Fiwerin Pennzdwania Ik 200 12inchesofrainin &8 hours,
_Ifm'!fm . Iy 1907 Yukon Riverin filasks ] Uk A0k ar flond o n i koo Five
Starm- ® Sapt 1900 [Galveston, Bras B0+ unknawn Huri cane
surge o Lapt 1033 Northeast United Saes o M Huri cane
fland sl foug. 1968 Gulf Coast, izsizsppi and Lovisiana = f1.4E Huri zane Camille
Dam- ™ Feh 2 1972 Buffdo Cnee kin Westinginia 15 ]| [t failure afe rexoessve Enfll
failura o1 June &, 15976 Teton Fiserin ldaha 1 M Earbendan breached.
flood 3 Mo 8, 1507 To: eoa Gres kin Geongia = 28m Darn failure afe rexcessive rEnfll.
Mudfloww 32 Il 18, 1530 Toude amd lower Cowlie Fiversin'Washingon & unknawm Fesult of eruptionof Wt 5t Hdens,
flood

Source: United States Geological Survey
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RISk ANALYSIS - SUMMARY

Cities least likely to be impacted by

Areas of High Risk " Natural Disaster
i Florida i 1. Mesa, AZ
i Gulf Coast within 100 miles of shoreline i 1. Milwaukee, W
i Eastern Seaboard South of Virginia / North i 3.Cleveland, OH
Carolina Border within 100 miles of shoreline )
) i 3. ElPaso, TX
.|' North Central O!(IahorT]a i 3. Phoenix, AZ
.|' Southeastern Missouri R e
." gthtT]Z?rS]tzgifgﬁlzsas i 7. Colorado Springs, CO
I o
i Western half of Northern California ' S Dokl
) , [ 8. Fresno, CA
.|' West(a:rn Washington and Oregon i 8. Minneapolis, MN
i Hawaii and Southern Alaska i 8. Philadelphia, PA

i River Flood Plains B it L

i 13. Denver, CO

i 14. Albuquerque, NM
i 15. Las Vegas, NV

i 16. San Antonio, TX
i 17. Nashville, TN

i 18. Atlanta, GA

i 19. Omaha, NE

i 20.Austin, TX

Areas of Low Risk
i Southwest
i Western Plains
i Northern Plains
i Northern Midwest
i Inland Northwest
i Inland Northeast
i Inland Mid Atlantic
i Central and Western Texas

Source: www.sustainline.com
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CONSOLIDATED RISK MAP

Source: United States Geological Survey
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