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ENERGSECTORISHPROFILE

ThisStateEnergy Risk Profile examines the relative magnitude of the risks th&t#teof
lowaQ énergyinfrastructureroutinely encountersn comparisorwith the probable impactsNatural

and manmade hazards with the potential to cause disruption of the energy infrastructure are
identified.

The Risk Profile highlights risk considerations relating to the electric, petnodend naturabas
infrastructuresto become moreawareof risks to these energgystemsand assets.

IOWASTATEACTS

State Overview Annual Energy Production
Population: 3.09 million (1% total U.S.) Electric Power Generation: 56.7 TWh (1% total U.S
Housing Units: 1.35 million (1% total U.S.) Coal: 35.3 TWh, 62% [7.2 GW total capacity]

BusinesEstablishments: 0.08 million (1% total U.¢  Petroleum: 0.1 TWh, <1% [1.2 GW total capacity]
Natural Gas: 1.9 TWh, 3% [2.9 GW total capacity]

: Nuclear: 4.3 TWh, 8% [0.7 GW total capacity]
- = Other Renewable: 14.0 TWh, 25% [5.1 GW total capaci
Coal: 24,100 MSTN (3% total U.S.)
Natural Gas: 83 Bcf (¥total U.S.) Coal: 0 MSTN ¢0 total U.S.)
Motor Gasoline: 31,000 Mbarrels (1% total U.S.)  Natural Gas: 0 Bcf (0% total U.S.)
Distillate Fuel: 25,10®barrels (2% total U.S.) Crude Oil: 0 Mbarrels (0% total U.S.)

Ethanol: 82,600 Mbarrels (26% total U.S.)

NATURA HAZARD®SVERVIEW

Annual Frequency of Occurrence of Natural Hazardkima Annualized Property Loss due to Natural Hazardsowa
(1996;2014 (1996:;2014)
.. 150 1 L 540000 |
E 107 3 = $302.9
| > @ $300.00 -
g 100 1 52
2 gz
LL o v
e a8 & & $200.00 $125.3
S 50 ”n 33 T2
< 14 Z E $100.00 - $40.7
2 o0 2 _ o 2 $0.0 $0.3 $0.0 $0.0 $0.0 $15.0 g9 5231
. . g 5000 - N -—-—-7 = :
& N B G & ¥ &8 e x > & £ & o . >
o ,,p“‘ R L A PP @""\ & & £ S & & &
T & SO SN & & E RS & S S
@ & by Y @ .¢52' @é & B N @ &
& F & < & & &
& &° &° &
<@ & ¢ ¥ o
& 3 S &
&8 -(“'Q' & &
" Data Source: NOAA &

Data Source: NOAA

a According to NOAA, the most common natiratard in lowa is a As reported by NOAAhe natural hazard in lowa that caused the
Thunderstorm & Lighing, which occurs once every 8ldys on greatest overall property loss during 1996 to 2014 is Drought a

the average during the months of March to October. $3029 million per year.
a The secondgnost common natural hazard in lowa isdd, whict  a The natural hazard with the secohéjhest property loss in lowa i
occurs once every 7days on the average. Flood at $12R million per year.
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ELECTRIC

Electric Power Plants: 234 (2% total U.
Coalfired: 23 (2% total U.S.)
Petroleumfired: 106 (5% total U.S.)

‘ Natural" Gﬁuced 34 (1% total U.S.)

éetnc 4 €19% total U.S.)
O ,ehawable 66 (ZA totdlS.)
Transmission Li
~ HighVolte
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Electric Transmission

a According to NERC, the leading cause of electric transmission outages in fawaris \Weather Thunderstorm
a lowa experienced 4 electric transmission outageeom 1992 to 2009, affecting a total 655,12 electric customers.
a Severe Weather Thunderstormaffected the largest number of electric customers as a result of electric transmission outa

ElectricCustomers Disrupted by NERR&ported Electric Transmission Number of NER®eported Electric Transmission
Outages by Caus@ 992;2009) Outages by Cause (1962009)
300,000 -
259,600 m Severe Weather - Thunderstorm
250,000 - 207,500 W Severe Weather - Heat Wave
200,000 -
M Severe Weather - Ice Storm
150,000 -
m Severe Weather - Winter Storm
100,000 - 70,000
™ Faulty Equipment / Human Error
20000 0 18,000 2 m All Other C.
er Causes
0 T T _— T
Severe Severe Severe Severe Faulty All Other # of Incidents
Weather - Weather- Weather-Ice Weather- Equipment/ Causes
Thunderstorm Heat Wave Storm Winter Storm Human Error Data Source: NERC

Data Source: NERC

Electric Distribution

Electric Utility Reported Power Outages by MontR008;2013) a Between 2008 and 2013, tlureatest
10 - number of electric outages in lowsas
occurred during the month ofune

8 W 2008 . . .
2o0o a The leading cause of electric outages in I¢
6 " during 2008 to 2013 wasaulty
m 2010 .
. Equipment/Human Error
'izi: a On average, theaumber of people affected
u

annually by electric outages during 2008 t

2o 2013 inlowawas 116,995

a The average duration of electric outages i
lowa during 2008 to 2013 was722 minute:
or 45.4 hours a year

Number of Reported Outages

Data Source: Eaton

Causes of Electrittility Reported Outage$2008;2013) Utility Outage Daté§2008;2013
M Animal
1,000,000
W Faulty Equipment / Human Error
== Total
100,000 -
® Overdemand Y 020 9. dop 1365 number of
.66, 340 5{310 75'84n ] people
M Planned 10,000 affected by
outages
u Theft / vandalism 1,000 5315 5 5 5035 I
v60p “61p 96¢q 820 - Total
= Unknown 100 duration of
: ) outages
Vehicle Accident 10 (minutes)
W Weather / Falling Trees
. l T T T T T T 1
#of Incidents 2007 2008 2009 2010 2011 2012 2013 2014

Data Source: Eaton
Year
Data Source: Eaton

a NOTE# of Incidents; The number within eachie slice is
the number ofevent incidentsattributable to each cause.
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PETROLEUM

Petroleum Infrastructure Overview
Refineries: 0 (0% total U.S.)
Terminals: 23 (1% total U.S.)

I

‘\ il Bluffs |
! IE
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Petroleum Terminals . .
Storage Capacity (Thousand Barrels) o Bio-Refinery (Ethanol)

“'-./

i O 50-250 /\  Petroleum Refinery
O 251-750 -~ Crude Pipelines
751-1,500 Refined Product Pipelines
1,501 - 3,000
. Data Sources: ACE 2012; ANL 2013;
Sy EIA 2014; ESRI 2012; NPMS 2011.
= @ &> o

PAGE #

Crude Pipelines: 0,295 Miles (1% total U.S.)
Product Pipelines: 11,760 Miles (2% total U.S
Bio-Refineries (Ethanol): 38 (19% total U.S.)
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Petroleum Transport

a The leading event typaffecting thetransport of petroleum product by rail and trucin lowa during 1986 to 2014 wascorrect
Operationfor rail transport andViiscellaneous/Unknowrfor truck transport, with an average 6 (or one incident every 1.6
years)and 7.6 incidentger year, respeively.

Top Events Affecting Petroleum Transport by Truck and R£iB86;2014)

. o Rail
Economic Loss Frequency W Truck
Outside Force  J|5p
Natural Forces  Jisp
0
Miscellaneous / Unknown 511
S0
Material / Weld Failures 57
S57
Incorrect Operation A3
Equipment Failure  Jiso
574
Derailment or Collision / Rollover $94
Corrosion  Jisp
$20 $40 $60 $80 $100 $120 20 a0 6.0 20
Annualized Loss ($ Thousands per year) Annualized Frequency (Average Incidents per year)

Data Source: DOT PHMSA

a The leading event type affectingude oil pipeline and petroleum product pipelinga lowa during 1986 to 2014 was
Material/Weld Failuresfor crude oil pipelines angiquipment Failurdor product pipelines, with an avera@e07 and 0.9
incidentsper year (or one incident every 14.5 and 1.1 years), respectively.

Top Events Affecting Crude Oil and Refined Product Pipelinésvima (1986;2014)

Economic Loss Frequency m Crude Pipelines

'. | Product Pipelines
Corrosion 0.03
,‘_4 $162.4 0.17
Natural Forces | .00
T| $237 | ] 0.10
Incorrect Operation 1150.6 0.03
P TI $22.1 0.59
Excavation D l IL’LOO
Xcavation Damage | $467 0.14
) | Jo.00
Miscellaneous / Unknown T 81559 0.48
. R 9.3 0.07
Material / Weld Failures $42.8 0.28
- ; IL) 00 |
Equipment Failure $14.0 0.90
| —szts 9
Outside Force $408.4 Q03 | | 0.48
/ ! i\ . / { . : :
$100.0 $200.0 $300.0 $400.0 0.00 0.20 0.40 0.60 0.80 1.00
Annual Loss (S Thousands per Year) Annual Frequency (Average per Year)

Data Source: DOT PHMSA
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NATURAL GAS

Natural Gas Infrastructure Overview

Gas Wells: 0 (0% total U.S.)

Processing Plants: 0 (0% total U.S.)

Storage Fields: 4 (1% total U.S.)

Interstate Pipelines: 18,900 Miles (4% total U.S
Local Distribution Companies: 60 (4% total U.S.
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