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Project overview

What is SHIRA?

Collaboration with DOI Office of Emergency Management
Characterizing and quantifying hazard exposure to DOI assets
Developing products that support local to national DOI planning
Products include a (1) workshop report, (2) geospatial data of hazards
and assets, (3) national summary of DOI hazard exposure, and

(4) accessible data and workflows

What are DOI benefits of SHIRA?

Hazard-exposure data can be used for facility management, employee training,
infrastructure planning, public outreach, spending priorities

Helps identify new partnerships, analyses, and tools across DOI and with
partners (including tribes, other federal agencies, state, industry)

Has identified high interest within DOI for intra-department risk workgroup to
continually identify needs and share lessons learned



Characterizing DOI Risk

Data
required

Threat assessment
Exposure assessment

Vulnerability assessment

Mitigation assessment

Focus

Presence/absence
of hazard

Presence and amount
of asset In hazard zone

Sensitivity and
adapative capacity of
asset/system to hazard

Probability of hazard
and probability of
loss of asset

Analysis of interventions
to minimize unacceptable

losses of asset

Applicability

Approach across an area

Expert opinion/studies
and historical occurrences

Geospatial analysis of
asset and hazard zones

Data on asset
or system attributes
(e.g., demographics, redundancy)

Site-specific data
on hazard and asset
(e.g., fragility curves)

Decision/cost-benefit
analysis and societal
context of interventions

Range in potential use of DOI risk information
« Primary use is for strategic planning at DOl OEM
« Other potential uses: monitoring, operational use, investment planning
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DOI Risk Workshop - Feb. 27-28, 2018, Main Interior Building

e 48 participants from across DOI

e |nteractive exercises to discuss:

o Uses and audiences of risk information
Authoritative asset, land, and hazard data
Scale of relevant risk information
Frequency of relevant risk information
Format and delivery of information
Suggested next steps

O O O O O

e Key interests:

Accessible and customizable data
Education and engagement of DOI partners
Long-term sustainability

Tactical and real-time applications
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Using GIS to visualize/quantify hazard exposure

Earthquake hazards - probability of damaging earthquake in the next 100 years (USGS)
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DOI Employees - (DOI Active Directory)

Combining hazard and asset data to
quantify threat levels

Combining all hazard
zones to identify
hazard “hotspots”
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DOI bureaus and offices

DOI land managers and
administrators

|| Bureau of Indian Affairs

I Bureau of Land Management
I National Park Service

] U.S. Fish and Wildlife Service
I Bureau of Reclamation

DOI Bureaus -- not land managers

* Bureau of Indian Education

» Bureau of Ocean Energy Mgmt.

» Bureau of Safety and Env. Enf.

+ Office of Surface Mining, Rec., and Enf.
» U.S. Geological Survey

DOI Offices

+ Secretary

* Insular Affairs

+ Solicitor

* Inspector General

+ Chief Information Officer
* Subsistence Mgmt.

+ Policy, Mgmt. and Budget




Assets of DOI concern

@'I'mi-_)\ Human life safety

DOl employees

Non-DOI employees on DOI land (e.g., contractors, concessionaires)
NPS visitors

Residents on DOl land

Students at BIE tribal schools

@ } Natural resources

Critical habitats for threatened and endangered species
Total land (by area)

# = Facilities
DOl buildings (can be grouped by location or by type)
DOl law enforcement offices

Emergency Services
Schools

\_»"l Cultural resources

National Register of Historic Places (non-sensitive)

‘cr‘?i% Infrastructure

Roads Communication towers
Rall BOR dams
Bridges Transmission lines

Drinking water sources Oil and gas pipelines

Wastewater treatment plants

W

% Economic resources

Mining operations

*Additional possible data - resource and visitor revenue available
for park level or sector, but not useful for GIS analysis




Human populations on DOI land

DOI Employees - (DOI Active Directory) Non-DOl.employees on DOI land - (DHS HIFLD)
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Infrastructure on DOl land

Communication Towers on DOI land - (DHS HIFLD)
I 1-12
[]13-36
Il 37-75
I 76 - 140
o | I 141-258
B
Railroads on DOI land (DHS HIFLD) Electrical transmission lines on DOI land (DHS HIFLD)
- [} 8eo
° fo ® ot oY
o (% @ ®, o L o o g}
o B, o oo 0o FPe ol o " el S
g ) g& o - = 2 e
) oo ® & B C%S o |
re2) . @ @ 0° ' g &P
3 o@ M o o CPO g \ oS o% 55{8 o 8 %30 5
o @ 8 © - @ Po° 3 o 8 o
o & o o § 15} c8)859 ) g
o o o ® o o
Qj%o i o 2 °e %? s %o & o 963
o o B °e3
=™ 0 o
Qe§ 00%& %80% &b R 0(8 § °°§ o . o - §
8 cpg S i o Sy Length (km) ° s o\ g o Length (km)
@0 ag = = 1-5 P o o 1-3
_ . ° .| |6-14 B 4-7
" . [115-33 5 e & B 513
S ™ o . 34105 " os o og RS oo I 1421
P " o . o | I 106629 o o % mm 2-30
ﬁ f < o= < 28 e




Assets on DOl land

DOI Facilities (D0l FBMS) Critical habitats on DOI land (USFWS)
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Mining operations on DOI land (DHS HIFLD)
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Concentration
of oil and gas
infrastructure

l Highest
Lowest

Petroleum facilities QOil and natural gas facilities Natural gas facilities

Refineries
Pipelines

Platforms

Interconnects
Wells

Terminals Pipelines Receipt delivery points
Compressor stations  Market hubs Storage facilities

Import and export sites Processing plants Alternative fueling stations




Hazards of DOI concern

Biological hazards (human health) Meteorological hazards

Zoonotic disease Extreme heat Lightning

Toxicological disease Drought Hurricane All past

Human pandemic outbreak Extreme cold Storm surge -

Harmful algal blooms past occurrence Snow hazard Tornado occurrence

lce storm Hail

Biological hazards (ecosystem health) Wind hazard

Infestations Technological hazards

Invasive species Hazardous substance release

Wildlite disease Oil spill, gas leaks, uncontrolled wells

Water quality Radiological substance release
: : Levee failure

Wildland fire hazards e

Geophysical hazards Power grid failure

Coastal erosion/inundation ?rldgel 1}a|.llure

Carthauake inneffailre

Flooding B elicieel | | Adversarial hazards

Marine geohazards Armed assault / active shooter

Landslide Cyber attack (data)

Space weather data identified but not developed Cyber attack (infrastructure) descriptive database

Subsidence (karst) Significant law enforcement incident

Tsunami Cross border illegal activity

Volcano Terrorism (various types)




Human health hazards of DOl concern

Arboviral hazards - Cases (human) of West Nile Virus, 2003 - 2018 (CDC)

Il 1,000 - 2,000

Toxicological disease - Naturally occurring asbestos (USGS) Toxicological disease - Naturally occurring anthrax (USGS)
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Wildlife disease - Occurrence of cervid chronic wasting disease (USGS)

Number of sites
C1-9

C110-19
[120-29
H30-40
40 - 50
50 - 60

Projected
loss rate
from all pests
[ 1-24%

Bl 25-49%
M 50-74%
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Geophysical hazards of DOl concern

Tsunami hazards - Combination of potential tsunami-inundation scenarios (States, territories)
>

Earthquake hazards - Probability of damaging earthquake in the next 100 years (USGS)
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Volcano gazards = 30-km buffers with NVEWS threat level, lahar zones, lava zones (USGS)
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Meteorological hazards of DOl concern (cold related)

Excessive cold hazards - Number of NWS cold-related warnings - 2005 - 2017 (NWS) Ice storm hazards - Number of ince storm paths - 1940 - 2016 (USACE)

Count
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Meteorological hazards of DOl concern (storms)

Hurricane hazards - Number of historic storm tracks - 1851 (A), 1949 (P) - 2015 (NOAA NHC)

Hurricane hazards - Modeled SLOSH storm-surge inundation zones (NOAA NHC)

Storm level
Il Category 1 ’
[] Category 2

[] Category 3
[ Category 4
Il Category 5

Tornad\q hazards - Number of historic tornado tracks - 1986 - 2015 (NOAA SPC)
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Flood hazards - Number of flood-related warnings - 2005 - 2017 (NWS)

]
& ™
by
» -
1" 4
o -1
i
. L | = t ]
LY
oy y
LY
4 )‘;‘ - Count
7 :’ » 11-23
o =] T 124-54
. oy s [155- 102
. - Y » [ 103- 190
- o 3 B 197-398
& o o R




Wildfire and heat hazards of DOl concern

Wildfire hazards - Wildfire Hazard Potential (USFS) (CONUS only) Droughtﬂhazards - Number of weekly drought alerts from 2000-2016 (NDMC)
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Hazardo s substance release - Toxic or flammable materials (EPA FRS)

Dam failure hazards - Projected inundation areas based on breach scenarios (USACE)

Number of sites
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Adversarial hazards of DOl concern

Cross-border illegal activity - 2017 apprehensions by sector (U.S. Border Patrol)

Cross-border illegal activity - DOI land on the U.S. border
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Adversarial: border apprehensions, borderlands, terrorism

Ecological: chronic wasting disease

Geophysical: flood, landslides, volcano, tsunami, earthquake

Meteorological: cold wave, snow, tornado, heat waves, hail, hurricane tracks, drought, lightning, ice storm
Technological: dam inundation, dam lines, levee failure, bridge failure

Wildfire

Sum of hazards
55

25

.
n o

Composite hazard grid overview:

1) Each hazard grid reclassified into 5 bins

2) Reclassified bins added

3) Final grid shows spatial coincidence of hazards



Communicating hazard exposure at the facility level

Identify

additional hazard-exposure attributes

Example of facility data having

Identify from: |

=I- DOIBuildings_asset
4FLORIDA

<Top-most layer>

CUEM AREC MIATTARAT DARLE

Location: 1,573,299.878 -1,355,353.838 Meters
Field Value

Building Name PICH 712 CHEKIKA PUMP HOUSE
Bureau MATIOMAL PARK SERVICE
COLD_WARNING 5

Condition 97

COUNTY_1 MIAMI-DADE

COUNTYFP 038

cwWD 0

DAM_INUNDATION 0

DROUGHT _WARNING 79

EARTHQUAKE 1

FLOOD_WARNING 29

G5A Usage Description
G5A_Usage

HAIL
HEAT_WARNING
HURRICAME_EVENTS
HURRICAMNE_SURGE
ICESTORM
Installation Code
LAMDSLIDES

Legal Status

Legal Status Description
LEVEE_BREAK
LIGHTNING
OBJECTID

Office Code

Office Name
RESTRIC

RP_Type

Shape
SNOW_WARNING
STATE_1

STATEFP

TORMADO

TSUNAMI

WOLCANO

WILDFIRE

WIND SPEED

BLDG PUMP HOUSE WELL HOUSE
35500200
429

OWMED

5

2478

3326

10002182
EVERGLADES MATIONAL PARK
DOI RESTRICTED
35

Paoint

1]

FLORIDA

12

287

a

a

5

200
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Communicating hazard exposure at national level

Number of DOI Employees in “High” and “Very High” hazard zones, organized by bureau/office

10,000
@ 8,000
S 6,000+
a
8 4,000+
E
2
2,000 | | ) ’I
SRIPVP V| FOORITIR G | I PR R P
BIA BLM  |BOEM/BSEE| DOI | FWS NPS | OSMHE USBR USGS
“High” and “Very High” hazard areas
Hazard-exposure results == Chronic wasting disease == Lightning strikes
. = \Vildfire == Flood warnings
can be summarized by: == Excessive heat warnings == Hurricane storm surge
. Drought warnings = | andslides
Hazard or group of hazards o Gl e mes wm Earthuake
 Bureau = |ce storms 1 Tsunami
. . mm Hajl == \/olcano
 DOI Unified Reglon == SNOW warnings == Dam inundation
e State or territory == Hurricane tracks == |evee inundation
== Tornado

» Specific assets



Communicating hazard exposure for exercises

° Leveraging the DOl OEM risk project to
b 0 crarny n , H 1 H
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Results were generated by the USGS Western Geographic Science Center ,’/USGS
in collaboration with the DOI Office of Emergency Management e



Project timeline and next steps

4 )

FY19 Efforts

N Y
4 O

Long-term
efforts to
build capacity
and

sustainabilit

N Y,

Finalize asset and hazard data collection
Create web services and APIs for data
Develop relative threat matrix

Complete hazard-exposure analysis

Write collaborator report and related products

|ldentifying next-step opportunities
Managing expectations and interests
Hosting of tech stack

Maintenance of data and of tech stack

Improving visualizations in modular tools



Potential connections to NRDAR program

National heat maps of oil and gas infrastructure

Visualization of populations, resources, etc. that could be affected by spills

Visualization of other hazards that could cause or amplify spills

Development of decision tools to support response and recovery operations

The mission of the U.S. Depariment of the Interior's (DOI) Natural Resource Damage Assessment and Restoration
4

Program (NRDAR Program) is to restore natural resources injured as a result of oil spills or hazardous substance
'.' releases into the environmeant. Baad Mowg
| MAT ELF + Base Map
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Thank you and for more information

Hazard-exposure analysis
Nate Wood (nwood@usgs.gov) <

Data and modular tools
Jeanne Jones (jmjones@usgs.gov)
Jason Sherba (jsherba@usgs.gov)

Partner engagement and coordination
Kris Ludwig (kaludwig@usgs.gov)
Alice Pennaz (apennaz@usgs.gov)
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