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Abstract

Implementing a Vision to Create and Deploy the Airport Risk Assessment Model
(ARAM)

This presentation will review a vision enabled by our sponsor, U.S. Department of Homeland Security, Science and
Technology Directorate (DHS S&T), and established by working closely with our partner stakeholders (e.g., TSA) for a tool
that quantifies the risk from terrorist threats at U.S. airports and then optimally deploys resources to reduce this risk. This
tool is called the Airport Risk Assessment Model (ARAM). This presentation will also outline the methods for quantifying
key risk components, along with resource effectiveness. Finally, we will discuss the potential extensions of ARAM to other
domains that are applicable to a range of military and civilian critical infrastructure systems.
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£RAM AIRPORT RISK ASSESSMENT MODEL

AIRPORT DEFINITION ASSESSED INPUTS DATA INPUTS RISK MODEL OPERATIONS
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ARAM Risk Engine

o MP Formulation:

* Decision variables: where and when
to place assets

* Objective function:
Minimize Daily Risk

* Constraints:
asset availability and »
other imposed D X <ai VijeJ().t
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ARAM Typical Results — Risk Comparison
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Then and Now

Spring 2017 Summer 2019

ARAM > seaTac

Total Daily Sea-Tac Risk Buydown
Welcome to the Airport Risk Assessment Model (ARAM) for Seattle . 1%
International Airport. This page contains a summary of instructions for the ARAM Analysis for: %
user to operate the tool and displays summaries of optimal asset (| 85.4% ‘1 Dashboard - .
st @ et risierm (il o e st wine el off e el o Wednesday, March 29, 2017 | - e Risk Status as of 0817, 10 June 2019 Heatmap / Risk - 06/10/2019 - 800
another. ‘i
User Instructions: Schedule
. . P . . Remaining Risk as Deployed
1) Proceed to the Asset ARAM Risk Comparison Optimized Risk by Airport Area & e
Availability tab to set the
s
scheduled availability of
each team.
s
2) Proceed to the Parameters Users
a0 # Soggoge Com
tab to adjust any default . 2 Corso
settings for threat values LI M usecure rea
as appropriate and to ) 3 = Serie Area
select the date to model. = * Checkpoint Areas
B Ticket Counter
3) Return to the Homepage to .. ':E“"‘f:‘:’m
Run ARAM and to obtain ) - - T~ kg Genge
the optimal recommended .
SR SIS, o 1 2 3 4 5 5 7 8 s o m ow B ow s ow P oBE®n B
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Unmitigated Risk MaxRisk s Optimnizedd Risk: Hour

SEA Baseline Risk by Threat

®VBED ¥PBED WAciveShooter ®ChemyBo \Workerswith Access

aining R

Risk by Area

Hours Deployed

Legend:
Security Asset Type:
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ARAM Demo

o Workflow:
 CONOPS
* Modelsetup
* Inputting countermeasures

e Notional results




ARAM CONOPS

Stakeholders input availability of
deployable countermeasures

2. Hit the “easy button” to obtain
schedule of optimal assignments

3. Patrol assigned areas per
defined stakeholder CONOPS

4. View risk buydown and heat
maps to evaluate benefits in
terms of countermeasure
contributions to overall risk
reduction

1.0 Fixed
Countermeasures

1.1 Organizational
supervisors input fixed
countermeasures (i.e.,

type, quantity, hours) at
fixed locations

1.2 “Add Shifts” — “Get
Schedule” — “Confirm
Schedule” to compute risk
buydown based on fixed
countermeasures

0.0 ARAM Executive
Administrator update
model parameters based
on real-world events or
input from Organizational
Administrators

2.0 Planned
Countermeasures

2.1 Organizational
supervisors input planned
countermeasures (i.e.,
type, quantify, hours)

2.2 “Add Shifts” — “Get
Schedule” — “Confirm
Schedule” to compute risk
buydown based on planned
countermeasures

2.3 Provide recommended
assignment schedules to
planned countermeasures

3.0 Unplanned
Countermeasures

3.1 Organizational
subscribers input
availability during the day
(i.e., type, hours)

3.2 “Preview My
Assignment” — “Accept &
Print” to compute risk
buydown based on
subscriber countermeasure

3.3 Follow recommended
assignment schedule for
subscriber
countermeasures

Typical ARAM Operational Flow Process



T s a Federal computer system and is the property of the United States Government. It is for authorized use only. Users {autherized or unauthorized) have no explicit or implicit
expectation of privacy.
Eny or all uses of this

system and all files on this »sed to authorized site, Department of Energy,

such interception,

Unauthorized or improper use of this system may result in administrative disciplinary action and civil and criminal penalties. By continuing to use this system you indicate your
awareness of and consent to these terms and conditions of use. LOG OFF IMMEDIATELY if you do not agree to the conditions stated in this warning.




ArRAM 2~ Sea-Tac robert

=8 Dashboard Risk Status as of 0817, 10 June 2019 Heatmap / Risk - 06/10/2019 - 800

Remaining Risk as Deployed

Unmitigated
Risk

ARAM Risk Buydown
DASHBOARD

SHOW HEATMAP

—Remaining Risk as Deployed —Unmitigated Risk
Risk by Area Countermeasure Deployment
Curbside . 9 =
Hours Deployed
Parking Garage 5
0 FAM
Secured Area- A Gates |0 FSD Staff
Off-duty LEO
Secured Area-B Gates (0 Number POS PD Canine
Deployed POS PD Patrol
Secured Area-C Gates |0 POS Security
POS Staff
Secured Area-D Gates (0 STSO
TSA Atlas Team
Secured Area - North Satellite [0 TSA Canine Team
0 TSA VIPR Team
Secured Area - South Satellite |0 TSI




> Sea-Tac robert

A Configuration

Threats Areas Points of Vulnerability Countermeasures Randomness Factor
J» Configuration

. o : . - L . . . + ADD THREAT
A Threat is a natural or man-made occurrence, individual entity, or action that has or indicates the potential to harm life, information, operations, environment, and/or property. Risk
scores are defined separately for each Threat.

B VBED

PBIED

ARAM
CONFIGURATION Active Shooter
TAB - THREATS

B Chem/Bio

Workers with Access

Y




> Sea-Tac robert

A Configuration

Threats Areas Points of Vulnerability Countermeasures Randomness Factor
J» Configuration

An Area is a specific division of the airport which is distinguished because of its geographic location, functional purpose in the airport, or the resulting effects from a Threat.

Baggage Claim

Cargo

ARAM
CONFIGURATION I Checkpoint
TAB - AREAS

Curbside

Parking Garage

B Secured Area- A Gates

Secured Area - B Gates

Secured Area - C Gates

Secured Area - D Gates

. Secured Area - North Satellite

Secured Area - South Satellite

Sterile

Ticket Counter




> Sea-Tac robert

A Configuration

Threats Areas Points of Vulnerability Countermeasures Randomness Factor

J» Configuration

A Point of Vulnerability (POV) is a specific location at which a given Threat can be introduced against an Area. POVs may affect multiple areas. Select all of the areas that are
accesible to each POV.

Baggage Claim
Arrival Curbside ggag

B Clai Areas accessible by this POV
490496 e Baggage Claim

Cargo

ARAM
CON FlGU RAT'ON Checkpoint
TA B - P O V S Cargo - North Curbside

Parking Garage

Cargo

Cargo - South Secured Area - A Gates
Secured Area - B Gates
Catering 1 Secured Area - C Gates
Secured Area - D Gates
Catering 2

Secured Area - North Satellite

Checked Baggage Zone Secured Area - South Satellite

Sterile
Checkpoints Ticket Counter
Departure Curbside
Departure Gates - A Concourse
Departure Gates - B Concourse
Departure Gates - C Concourse

Departure Gates - D Concourse

Departure Gates - North Satellite




> Sea-Tac robert

A Configuration

Threats Areas Points of Vulnerability Countermeasures Randomness Factor

J» Configuration

A Point of Vulnerability (POV) is a specific location at which a given Threat can be introduced against an Area. POVs may affect multiple areas. Select all of the areas that are
accesible to each POV.

_ Catering 1
Arrival Curbside

Areas accessible by this POV

Baggage Claim Baggage Claim

ARAM
CONFIGURATION
TA B - P O V S Cargo - North Curbside

Parking Garage
Cargo - South Secured Area - A Gates

Secured Area - B Gates

Secured Area - D Gates

Cargo
Cargo g

Checkpoint

Catering 2
Secured Area - North Satellite
Checked Baggage Zone Secured Area - South Satellite
Sterile
Checkpoints Ticket Counter

Departure Curbside

Departure Gates - A Concourse

Departure Gates - B Concourse

Departure Gates - C Concourse

Departure Gates - D Concourse

Departure Gates - North Satellite




> Sea-Tac robert

A Configuration

Threats Areas Points of Vulnerability Countermeasures Randomness Factor

J» Configuration

ADD COUNTERMEASURE
A Countermeasure is an action, measure, or device (including people and technology resources) that can reduce the risk of a given Threat at a POV. Select all POVs that are accessf
to each countermeasure

POVs accessible by this countermeasure
FSD Staff . )
Arrival Curbside

A R A M . Offduty LEO Baggage Claim
CONFIGURATION '

TA B - C O U N T E R - POS PD Canine Cargo - North
MEASURES Cargo - South

[ POSPD Patrol Catering 1
Catering 2

Cargo

POS Security Checked Baggage Zone

Checkpoints

[ POS staff
Departure Curbside
5TS0 Departure Gates - A Concourse
Departure Gates - B Concourse
TSA Atlas Team Departure Gates - C Concourse

Departure Gates - D Concourse
TSA Canine Team Departure Gates - North Satellite
Departure Gates - South Satellite

TSAVIPR Team FIS/IFA Checkpoint

Food Court
TSI
Parking Garage
TSSE Secured Area - A Gates (planeside)
Secured Area - B Gates (planeside)
Test Secured Area - C Gates (planeside)
Secured Area - D Gates (planeside)
tesdt

Secured Area - North Satellite (planeside)




> Sea-Tac robert

A Configuration

Threats Areas Points of Vulnerability Countermeasures Randomness Factor

J» Configuration

ADD COUNTERMEASURE
A Countermeasure is an action, measure, or device (including people and technology resources) that can reduce the risk of a given Threat at a POV. Select all POVs that are accessf
to each countermeasure

EAM | E]

POVs accessible by this countermeasure

FSD Staff Arrival Curbside

ARAM

CONFIGURATION
TA B - C O U N TE R- POS PD Canine Cargo - North
M EAS U R ES Cargo - South

Baggage Claim
B offduty LEO g9eg

Cargo

[ POSPD Patrol Catering 1
Catering 2
POS Security Checked Baggage Zone
Checkpoints
[ POS staff
Departure Curbside
5TS0 Departure Gates - A Concourse
Departure Gates - B Concourse
TSA Atlas Team Departure Gates - C Concourse

Departure Gates - D Concourse
[l TsA canine Team Departure Gates - North Satellite

Departure Gates - South Satellite
[ TSAVIPRTeam FIS/IFA Checkpoint

Food Court
TSI

Parking Garage

. TSSE Secured Area - A Gates (planeside)
Secured Area - B Gates (planeside)

. Test Secured Area - C Gates (planeside)

Secured Area - D Gates (planeside)

tesdt Secured Area - North Satellite (planeside)




2 Configuration

ARAM
CONFIGURATION
TAB - RANDOM
ASSIGNMENTS

> Sea-Tac

A Configuration

Threats Areas Points of Vulnerability Countermeasures Randomness Factor

The Randomness Factor sets the amount of random assignments that are produced for scheduling. A higher factor will create schedules that are less optimized, but more
unpredictable by adversaries.

robert




> Sea-Tac robert

Risk Scores
> [l vBiED
> PBIED
Risk Scores
> Active Shooter
> B chem/Bio
A R A M R | S K > Workers with Access

SCORES

> B e




> Sea-Tac robert

Risk Scores

> B vBieD

> PBIED
Risk Scores
v Active Shooter
Threat Score Consequence Vulnerabililty Effectiveness Deterrence

ARAM RISK

SCORES -

THREAT SCORE Baggage Claim
TA B Ticket Counter

Sterile

Parking Garage

Cargo

Curbside

Checkpaint

Secured Area - A Gates
Secured Area - B Gates
Secured Area - C Gates
Secured Area - D Gates

Secured Area - South Satellite

Secured Area - North Satellite



> Sea-Tac robert

Risk Scores

> B vBieD

> PBIED
v Active Shooter
Threat Score Consequence Vulnerabililty Effectiveness Deterrence

ARAM RISK

SCORES -

CONSEQUENCE

SCORE TAB Baggage Claim

Cargo

| b |

Checkpoint
Curbside
Parking Garage
Secured Area- A
Gates

Secured Area- B
Gates

Secured Area-C
Gates

Secured Area-D
Gates

Secured Area -
North Satellite
Secured Area -
South Satellite

Sterile

Ticket Counter

> B chem/Bio

> Workers with Access



> Sea-Tac robert

Risk Scores

> B vBieD

> PBIED
v Active Shooter
Threat Score Consequence Vulnerabililty Effectiveness Deterrence

ARAM RISK

SCORES -

VULNERABILITY

SCO RE TAB Arrival Curbside

Baggage Claim

on

Cargo

Cargo - North

Cargo - South

Catering 1

Catering 2

Checked Baggage Zone
Checkpoints

Departure Curbside

Departure Gates - A Concourse
Departure Gates - B Concourse
Departure Gates - C Concourse
Departure Gates - D Concourse
Departure Gates - North Satellite

Departure Gates - South Satellite

A Checkpoint



> Sea-Tac robert

Risk Scores
> B vBieD
> PBIED
Risk Scores
v Active Shooter
Threat Score Consequence Vulnerabililty Effectiveness Deterrence

ARAM RISK
SCORES -
COUNTER- e
MEASURES FSD Staff

EFFECTIVENESS
TAB

Off-duty LEO

POS PD Canine

POS PD Patrol

POS Security

POS Staff

STSO

TSA Atlas Team

TSA Canine Team

TSA VIPR Team

TSI

TSSE



> Sea-Tac robert

Risk Scores
> B vBieD
> PBIED
Risk Scores
v Active Shooter
Threat Score Consequence Vulnerabililty Effectiveness Deterrence

ARAM RISK
SCORES -
COUNTER- e
MEASURES FSD Staff

DETERRENCE
TAB

Off-duty LEO

POS PD Canine

POS PD Patrol

POS Security

POS Staff

STSO

TSA Atlas Team

TSA Canine Team

TSA VIPR Team

TSI

TSSE



ARAM > seatac

robert
® Schedule
(© Schedule < & > Monday, June 10,2019
Timeline List CLEAR SCHEDULE
POVs

000 100 200 300 400 500 60O 70O 8OO 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300

Arrival Curbside

Baggage Claim

A R A M Cargo
SCHEDULE
S C R E E N Cargo - North

Cargo - South
Catering 1
Catering 2

Checked Baggage Zone

Checkpoints

Departure Curbside

Departure Gates- A
Concourse

Departure Gates - B
Concourse

Departure Gates-C
Concourse

Departure Gates - D
Concourse

Departure Gates - North
Satellite

Departure Gates - South
Satellite

FIS/IFA Checkpoint




(© Sschedule

ARAM
SCHEDULE
SCREEN - ADD
SHIFTS

> Sea-Tac

® Add Shifts

Countermeasure Shifts to Schedule

Select Type 1 06/10/2019

CANCEL

12:00 AM

08:00 AM

Let ARAM Decide

robert

CAMNCEL




A"’RAM 2= Sea-Tac robert

®© Add Shifts

(© schedule

Countermeasure Shifts to Schedule

FAM 1 06/10/2019 12:00 AM 08:00 AM Let ARAM Decide CANCEL
FSD Staff
@ offdutyLEO

POS PD Canine

@ rosPD Patrol
ARAM POS Security
SCHEDULE POS Staff
SCREEN — ADD S50
S H I F T S TSA Atlas Team

TSA Canine Team
TSA VIPR Team
TSI

TSSE

Test

et




(© schedule

ARAM
SCHEDULE
SCREEN - ADD
SHIFTS

> Sea-Tac

®© Add Shifts

Countermeasure Shifts to Schedule

@ POS PD Patrol

@ TSAVIPR Team

FAM

@ TS

@ T5SA Canine Team

@ Add another shift

CANCEL

06/10/2019

06/10/2019

06/10/2019

06/10/2019

06/10/2019

12:00 AM

08:00 AM

06:00 AM

12:00 AM

10:00 AM

08:00 AM

04:00 PM

02:00 PM

08:00 AM

06:00 PM

Let ARAM Decide

Let ARAM Decide

Let ARAM Decide

Let ARAM Decide

Let ARAM Decide

robert




A(RAM > Sea-Tac robert

® Confirm Shifts

(© schedule

Confirm Countermeasure Shifts Scheduled

TSI/1
06/10/2019 00:00 - 08:00 (8h) Cargo - South

TSI/2

R E C O M M E N D E D 06/10/2019 00:00 - 08:00 (8h) Cargo - North

TSI/3
06/10/2019 00:00-01:00 (1h) Departure Curbside
06/10/2019 01:00 - 02:00 (1h) Catering 1
06/10/2019 02:00-03:00 (1h) Departure Curbside
06/10/2019 03:00-04:00 (1h) Departure Gates - South Satellite
06/10/2019 04.00 - 05:00 (1h) FIS/IFA Checkpoint
06/10/2019 05:00 - 07:00 (2h) Arrival Curbside
06/10/2019 07:00-08:00 (1h) Departure Curbside

POS PD Patrol / 1

06/10/2019 00:00 - 06:00 (6h) Ticket Counter
06/10/2019 06:00 - 07:00 (1h) Secured Area - South Satellite (planeside)
06/10/2019 07:00 - 08:00 (1h) Ticket Counter

POS PD Patrol / 2




(© schedule

ARAM
RECOMMENDED
ASSIGNMENTS

> Sea-Tac

06/10/2019
06/10/2019
06/10/2019

TSA Canine Team / 2

06/10/2019
06/10/2019
06/10/2019
06/10/2019
06/10/2019

TSA Canine Team / 3

06/10/2019
06/10/2019
06/10/2019
06/10/2019
06/10/2019

TSA Canine Team / 4

06/10/2019
06/10/2019
06/10/2019
06/10/2019
06/10/2019
06/10/2019
06/10/2019
06/10/2019

10:00 -
11:00 -
16:00 -

10:00 -
11:00 -
13:00 -
14:00 -
16:00 -

10:00 -
11:00 -
13:00 -
14:00 -
16:00 -

10:00 -
11:00 -
12:00 -
13:00 -
14:00 -
15:00 -
16:00 -
17:00 -

PRINT

11:00 (1h)
16:00 (3h)
18:00 (2h)

11:00 (1h)
13:00 (2h)
14:00 (1h)
16:00 (2h)
18:00 (2h)

(Th)

:00 (2h)
14:00 (1h)
16:00 (2h)
18:00 (2h)

11:00 (1h)
12:00 (1h)
13:00 (1h)
14:00 (1h)
15:00 (1h)
16:00 (1h)
17:00 (1h)
18:00 (1h)

CANCEL

Ticket Counter
Baggage Claim

Ticket Counter

Baggage Claim
Arrival Curbside
FIS/IFA Checkpoint
Parking Garage
Baggage Claim

Arrival Curbside
Departure Curbside
Cargo - South
Arrival Curbside

Parking Garage

Departure Curbside

Secured Area - B Gates (planeside)
Cargo - South

Cargo - North

Departure Curbside

Cargo - South

Departure Gates - B Concourse

Arrival Curbside

robert




ArRAM 2~ Sea-Tac robert

Remaining Risk as Deployed

\

B3 Dashboard

Unmitigated 7 9
Risk

Risk Buydown 4 3

ARAM ENDING
DASHBOARD
VIEW o

&

|

A total Of 13 @ SHOW HEATMAP
different
CO U nte rm ea S U res —Remaining Risk as Deployed —Unmitigated Risk
Risk by Area Countermeasure Deployment

(notional) were

input = 104 hours of
deployed assets

Risk buydown = 43
points starting from
79 risk points with
36 total risk points
remaining for the
day

Baggage Claim I6 |
|

Checkpoint I‘Z

Curbside . 14 |
0

Cargo

Parking Garage
Secured Area - A Gates
Secured Area - B Gates (0
Secured Area-C Gates (0

Secured Area-D Gates |0

Secured Area - North Satellite [0

13

Number
Deployed

104

Hours
Deployed

Hours Deployed

FAM

FSD Staff

Off-duty LEO

POS PD Canine
POS PD Patrol I

POS Security

POS Staff

STSO

TSA Atlas Team
TSA Canine Team I

TSAVIPR Team I
TS| I

TSS-E

Test

tesdt




ARAM

ARAM HEATMAP
VIEW - RISK BY
AREA AND
COUNTER-
MEASURE
ASSIGNMENTS
AT o300

> Sea-Tac

Airport Map / Risk - 06/10/2019 - 300

A Gates

B Gates

C Gates

D Gates

North Gates

South Gates

50 4 32 40 22 19

High

Gate

Passengers

Flights




Ar RAN > Sea-Tac robert

000

Airport Map / Risk - 06/10/2019 - 300 ® e

Heatmap

A Gates B Gates D Gates North Gates South Gates

: —
- : F 2 £ > Opacity
T R < - pos
. )
Airport Activity
m ; ® Risk
ALTERNATE =
A R A M H E AT M A P /,/ O Population
VIEW - RISK BY ¥ *7E Model Inputs
é\ g E'AI\\I -IA-\ EN RD :g _ __/ Select a Threat Type
MEASURE
ASSIGNMENTS
AT o300

Labels

Show Labels

Outbound Flights
- N

Gate Background Opacity
Risk
Countermeasures

Low Med High Flights



ALTERNATE
ARAM HEATMAP
VIEW -
COUNTER-
MEASURES BY
AREA

> Sea-Tac

Airport Map / Countermeasures - 06/10/2019 - 300

A Gates

30

B Gates

C Gates D Gates North Gates

Countermeasures

South Gates

32 40 22 19

> 74 T

Low Med

High

Gate

Passengers

Flights

000
® —H+e

robert

Heatmap

Opacity

50%

Airport Activity
o Risk

(® Countermeasures

O Population
Model Inputs

Select a Threat Type

Labels

[O showLabels

Outbound Flights
- N

Background Opacity




3= Sea-Tac

Airport Map / Risk - 06/10/2019 - 2300

Outbound Flights

A Gates B Gates G Gates Morth Gates South Gates

15 &<]

HEATMAP OF
RISK CAN ALSO
BE ANIMATED
OVER TIME

Gate

" Fusges
Flights




(© schedule

SCHEDULE VIEW
OF ARAM
RECOMMENDED
ASSIGNMENTS

> Sea-Tac

®© Schedule

< & > Monday, June 10,2019

Timeline List

POVs

Arrival Curbside

Baggage Claim

Cargo

Cargo - Nerth

Cargo - South

Catering 1

Catering 2

Checked Baggage Zone

000 100 200 300 400 500 600 700
Fo.3

TSI #2

TSI #1

LI

800

900

1000

1100 1200 1300 1400 1500

TSA Canine...

TSA Canine Team #1

1600

TSAC

1700

anine...

1800

1900

2000

robert

CLEAR SCHEDULE

2100 2200 2300




(© schedule

SCHEDULE VIEW
OF ARAM
RECOMMENDED
ASSIGNMENTS

> Sea-Tac

®© Schedule

< & > Monday, June 10,2019

Timeline List

Arrival Curbside

Baggage Claim

Cargo

Cargo - Nerth

Cargo - South

Catering 1

Catering 2

Checked Baggage Zone

000 100 200 300 400 500 600 700
Fo.3

TSI #2

TSI #1

LI

800

900

1000

1100 1200 1300 1400 1500

TSA Canine...

TSA Canine Team #1

1600

TSAC

1700

anine...

1800

1900

2000

robert

CLEAR SCHEDULE

2100 2200 2300




(© schedule

ALTERNATE
SCHEDULE VIEW
OF ARAM
RECOMMENDED
ASSIGNMENTS

> Sea-Tac robert

®© Schedule

< & > Monday, June 10,2019

Timeline List CLEAR SCHEDULE
CMs
000 100 200 300 400 500 600 700 8O0 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300
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Timeline List CLEAR SCHEDULE
Countermeasure <« Area/POV Arrive Depart shift Start Shift End Type % Risk Buydown
FAM /1 Parking Garage 06:00 08:00 06:00 14:00 Multiple Values
FAM /1 Baggage Claim 08:00 10:00 06:00 14:00 Multiple Values
FAM /1 Parking Garage 10:00 14:00 06:00 14:00 Multiple Values

ALTERNATE
S C H E D U |_ E V | E W @ POSPD Patrol / 1 Ticket Counter 00:00 06:00 00:00 08:00 Multiple Values
OF ARAM

@ POSPD Patrol / 1 Secured Area - South Satellite (planeside) 06:00 07:00 00:00 08:00 Random 10.37%

RECOMMENDED
ASSIGNMENTS @ POSPD Patrol / 1 Ticket Counter 07:00 08:00 00:00 08:00 6.93%

I @ POSPD Patrol / 2 Baggage Claim 00:00 06:00 00:00 08:00 Multiple Values
@ POSPD Patrol / 2 Ticket Counter 06:00 07:00 00:00 08:00 7.02%
@ POSPD Patrol / 2 Baggage Claim 07:00 08:00 00:00 08:00 11.66%

I @ POSPD Patrol / 3 Parking Garage 00:00 06:00 00:00 08:00 Multiple Values
@ POSPD Patrol / 3 Departure Curbside 06:00 07:00 00:00 08:00 Random 11.00%
@ POSPD Patrol / 3 Arrival Curbside 07:00 08:00 00:00 08:00 10.97%

I @ POSPD Patrol / 4 Arrival Curbside 00:00 05:00 00:00 08:00 Multiple Values
@ POSPD Patrol / 4 Departure Gates - South Satellite 05:00 06:00 00:00 08:00 Random 12.00%
@ POSPD Patrol / 4 Baggage Claim 06:00 07:00 00:00 08:00 11.66%




ARAM Summary

o Risk-based approach to decide on best use of discretionary
resources

o Accounts for multiple threats

o Unity of effort across stakeholder organizations / reduces
duplication of effort

o Tracks risk and risk reduction trends over time

o Easy to use
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For more information, contact:

Dr. Robert T. Brigantic, ARAM P
Chief Operations Research Scientist
NATIONAL SECURITY DIRECTORATE

Pacific Northwest National Laboratory
Richland, WA 99352 USA

Tel: (509) 375-3675
robert.brigantic@pnnl.gov

Nick Betzsold, ARAM Co-PI

Data Scientist
NATIONAL SECURITY DIRECTORATE

Pacific Northwest National Laboratory
Richland, WA 99352 USA

Tel: (509) 375-4583
nicholas.betzsold@pnnl.qov
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