¢ Homi€land
Securlty

Chemical Restoration Operational Technology Demonstration (OTD)
Midwest Airports Workshop

Chemical Restoration Tools Overview
Toolsets for Improved Response Planning for Chemical Incidents

ADVISER: Automated Decision Visualization and Information System for Emergency Response/Recovery
RESTORe: Resource Estimation and Scheduling Tool for Optimized Recovery

Mark Tucker
Donna Edwards

Sandia National Laboratories
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Operational Technology
Demonstration (OTD)
Project Workshop

o TTTTNN——— S
* Following a wide-area release: V

. Resources available to restore the area will be
limited

*  Time to complete restoration will be lengthy,
possibly years

First Responders
& Sampling

e Decision makers will want to know:

* How long will the cleanup take so that
businesses will be functional again?

*  How much money and resources can the feds
provide?

*  Where do those resources get applied?

* |f additional resources were available, could
the restoration be done in less time?

*  What are the choke points in the process?

Decision support tools can provide increased efficiency and
clarity to the restoration process



http://www.homelandsecurity.org/snapshots/newsletter/images/2007-10/PHILIS_STSnapshots.wmv

A Suite of Decision Support Tools for

Response and Recovery

IMAAC, HPAC, JEM, BioWatch, Early
Screening...for initial estimates of
contaminated area ) \

GIS Engine collects & organizes

all relevant facility/area
information

ADVISER is an overarching
response and restoration decision

framework
- 020092 WAt

PATH prioritizes

facilities and areas for
remediation

AWARE defines and allocates

remediation resources, tactics;
- provide time and cost estimates

BROOM is used for data collection, !

management and analysis during all | Q: Decon Selection Tool
phases of remediation l guides and prioritizes
R BN B AR decon strategy and tactics

| Sandia National laboratories‘
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== Integration of GIS Engine, PATH, and AWARE

Operational Technology
Demonstration (OTD)
Project Workshop

Map Displays Google maps

]

_ -m— Results Summary
= o

Timelines and Costs

Facility/Area/Asset Database

N

GIS Engine

|

AWARE

) Prioritized
User-defined
> Asset
Scenario \ ‘ PATH zfset

User-
defined
Restoration
Objectives

| |

User-defined
Remediation
Resources

6
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=== Asset and Facility Databases

Demonstration (OTD)
Project Workshop

l H = T " " "
* King/Pierce County GIS (as a specific urban example...)

— Virtually all county-wide buildings and structures KCG'S Center

— Additional useful attributes (use description, assessed value, plot
sizes, building footprints)

— We have access to these databases -- similar access expected for
other urban areas

*  DHS Homeland Security Infrastructure Program (HSIP)
— Geo-located critical assets and infrastructures

— Gold and Freedom levels, restrictions on Gold level use M Security

o - er istructure Program
FEMA HAZUS-MH “(HSIP) Gold 2007 gnd Beyond

— Residential and non-residential geo-located building inventories
— Nationwide coverage

— Transportation infrastructure is also included
*  Emporis
— US and Canadian cities
— Major buildings (>5 floors) in database
— Many key attributes (size, age, type of HVAC, use, floor space etc.)




L= pATH/AWARE Database Usage

Operational Technology
Demonstration (OTD)
Project Workshop

PATH AWARE

HSIP Critical Infrastructure Data Building Data

« Hospitals » Usage Type (e.g., residential,
- Police Stations commercial, etc.)

« Fire Stations * Number of Floors/Stories

Used to Calculate
Restoration Timelines and
Cost

Used to Prioritize
Services and Assets



L‘%‘* Example King Co. Building Data Record

Operational Technology
Demonstration (OTD)

Project Workshop
m King County
Assessor informeation for parcel number 1974700025
SHpay=rname SEATTLE CITY OF Farcel numer 1574700025
Malling aodress PO BOX 54589 Tax ACCOURE MUMbE 15747 D0O2506
SEATTLE WA 98124 Lewy codde L]
Jurisdiction SEATTLE
Fresent usa Art GallsryMUSSUMYS0E SV

Appralsedvalue $112.267,700
Address]es) at this parced 1301 3RD AVE 58101

5 Legal description

DENNYS A A 2ND ADD LOTS 1 & 4-5¢ & BTHRU 12 LESS PORE FOR 2KD & IRD AVES TGW POR WVAC ALLEY ADJ AS VAC BY CITY OF SEATTLE ORD WO 113436 LESS
TRANSFERABLE DEVELOPMENT RIGHTS A% DESC IN DEED REC # 20040817001130 & 20060331 000357

= sales/Quit Claims/Transfers

12-14-2007 30 1918 EIGHTH LLC SEATTLE CITY OF 20071214002245 Spadiwaml)'

0&-10-2007 50 EIGHT-EIGHTEEN STEWARTILLC SEATTLE CITY OF- OFFICE OF 2303931 20070810001893 spaaamny Other
HOUSING Desd

D6-07-2007 | $527.835 TOUCHSTONEWEST ETH EEATTLE CITY OF -OFFICEOF 2200455 2007T0512001953 | Specia Wamanty Other
BUILDING LLG HOUSING Deed

03-30-2006 | $13,726 1D FARSTANVELLC SEATTLE CITY OF 21565292 200E0331000387 | Specia Wamanty Other
Deed

08-13-2004 50 1301 SECOND AVENLUE LLC SEATTLE CITY OF 20670653 20040817001190 | Specia Waranty Other |

Deed

06-01-2000 | 54,512,453 | NATIONAL OFFICE PARTHERS L P | SEATTLE CITY OFIOFFICE OF 1757421 2DO00SDE0I02 10 | Specia Wamanty Other
HOUSING Deed

03-1E-1955 0 EEATTLE CITY OF MARATHON U S REALTIES INC 220096 195503160183 Warranty Deed Other

= Parcal description

Property name  Benaroya Hall Platname DENNYS AAINDADD  Watersystam WATER DISTRICT
Progetytype - COMMERCIAL Piat biock 2 Sawer system  PUBLIC
Presentuse  AntGalleryMussumySoc S Pttt 14 ACoess PUBLIC
Lotarea £3,180 = 1L {1.45 acres) o-ST-R SE-31-254 Sieetsuface PAVED

5 Commercial building description

Buildng 101 Bulldng description Benarvyz Symphony Hall
Year bult 1338 Predomhantuse  THEATER, LIVE STAGE {373
Storles 3 Gz 5q. 1L 284,100

BulEngQualy  EXCELLENT Netsq 1t 284,100

Construction ciass REINFORCED CONCRETE  Heafingsystem  COMPLETE HVAC
Buldingshape  Very Imag Sprinklers ¥

Elevalors ¥
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Chemical Restoration
Operational Technology
Demonstration (OTD)
Project Workshop

WA PATH / AWARE
File View Window Help
General
Scenario
Building Infiltration
Resources
Samping
Lab
Screening
Outdoor
Indoor
Characterization
Outdoor
Indoor
Summaty
Decon
Outdoor
Thiesholds

Indoor Fumigation

Indoor Self
Clearance

Outdoor

Indoor Furigation

User Input: Scenario Description

| Scenario| Zones | Infiltation

Indoor Surface Treatment

Indoor Surface Treatment

Depo:
Zone Size

Red zones: square km are highly contaminated
Yellow zones: square km are moderately contaminated
Green zones: square km are insignificantly contaminated

ion Zone Summary

Indoor Area
Usage ;I:ed Red Area % of #Yellow  Yellow Area % of
igs (#) RedArea  Bldgs () Vellow Area

Residential 628 12573474  41% 454 9572464 49%
Commercial 228 11101639 36% 190 7348758 37%
Mixed 28 1793472 6% 2% 535989 3%
Industrial 71 2947094 10% 59 1436541 %
Public 35 2493471 8% 30 836959 a%
Total 990 30909150 759 19730711
Indoor Contamination Potential

Level #Red Bldgs Red Area (ft) % of Red Area
Very High 9 93302 0%
High 198 6479562 21%
Moderate 578 16892257 55%
Low 198 6453998 21%
Very Low 7 990,032 3%
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Police
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[ School
[] Airport
[ Amtrak
[ Cellular Tower
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=.. PATH/AWARE Output:

Chemical Restoration
Operational Technology
Demonstration (OTD)
Project Workshop

Contaminated Facility Information

~ Ca
Arcidiocese:

edZ

o Lotbrea LothreaText
3506 w? 3035.069649526... | 3035 w7
60 E434.211260264... | 6434 w?
297 1159.468369265... | 1159 7
2366 w? ZMB.084072937... | 248 P

UsageType D T o
publiclise FHCAC - OFFIC... | 875989 506 3606w 06
MARRIOTT RES... | 875988 22119 3153857142857
SERVICE REPAIR | 975967 297 wé 207
WAREHOUSE & .. | 675385 2366 v 2365
WOREHOUSE | 875385 2044w 2044 2044 w? 1920426657 761... | 1920 w?
industiial WAREHOUSE | 675384 668 ¥ 658 668 7 BEB.01S2276440... | 6GE F
338 publiclise WOREHOUSE | 876012 EEd 273 v 9103333333333 910 1280.243499981... | 1280 7
33 industiial MFG 876011 520 520 ¢ 520 520w 6O TITTEI629.. | 663 P

PRIVATE SCHO... | 875983 1204 1204 v 1204 1204 # 1198.012748227... | 1198 w#
OFFICEBLDG | 976010 1341 1341 v 6705 671 7 1004.233969990... | 1004 r#
WAREHOUSE 876003 1 114 RRREY 1114 114 nmf 303 5643546328, 04 rF

WARFHMIISF S A7RNNA 1 17 1T 17 A7 of ARAT ANNN3RP9R 4RAT m? L/

B |

I
/ LB /e Bobale

residential

industrial

industrial

industrial

339 commecial

339 cammercial

339 industrial

inchstrial

i

ot

s = poutnto ey
seane s ooa 2R RURHEES,

Swedish Me

Center-Fi

“anv Ui

[}
a

‘YellowiZone
RU 2

Rt99
Pike Market Medical Clinic Annex
RU 22
RU 23
RU 24
RU25
RU 26
RU27
RU 28
Seattle Laundry
Seatlle Laundry Service

5_corridor
@l Seattle Laundry
test
RU 30
4] SEATTLE SEAPLANES
RU 31

[&] ciyot s
T Drinking water distribution/transmission point B
AU 32
RU 33
RU 34
@] Cental Laundy
AU 35
RU 36
RU 37
AU 38
RU 33
DOIT COMMUNICATIONS SHOP
AU 40
KNKA21S
‘Washington State Convention and Trade Center
RU 41
AU 42

KNKA215
Group Health - Medical Dental Bldg

‘West Seattle Precinct
43

AU
RU 44
Medical Dental Bldg
Rainer Tower
\Westlake Station
Group Health King-Downtown Seattle Medical Center
The Polyclinic-Downtown
AU 45
AU 46
1y Downtown Public Health Center
HH Downtown Public Health Center

RU 47
University Street Station
RU 48

RU 43
RU 50

Pike Place Market
RU 52

sanuolg  siadel

spssy

sauoz.

spodug
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Why Prioritize Critical Assets?

Demonstration (OTD)

Project Workshop

* Critical Assets — provide vital function for some aspect of the
nation/community

power, communication, public health, security...

* Limited Restoration Resources — capacity not easily scaled up
characterization, decontamination, clearance, waste

* Multiple Stakeholders - competing interests for limited
restoration resources

public health, private sector, law enforcement...

12
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Chemical Restoration
Operational Technology
Demonstration (OTD)
Project Workshop

MY YiSE

PATH: Identify and Visualize Critical Assets

~ Layer Detail iz dmeart - | £, = A

LILH]
N rmmee AU OHESSLS
' Magnoltaap data €201

‘}ngenﬁnpe !

= SJsci(sonSl‘g“
] s

X Island  ©
Map data @009 Google
Industnal = \

Atlantic

¥ © [®] Preferences Legend Export v

~ 1l

KNK&215 [0]

" Seattle City Light Union Substation [0]

@ [ 1001 FOURTH AVENUE PLAZA [3]

bkl SEATTLE CENTRAL COMMUNITY COLLEGE [0]
Swedish Physicians--Downtown Clinic [Swedish Medical C
Capitol Hill Station [0]

‘Washington State Convention and Trade Center [0]

M Swedish Physicians/Central Office [0]
|| PUGET SOUND PLAZA [0]
Interstate-5 [0]
Rainer Tower [3]
Station 34 [0]
MARTIN LUTHER KING ELEMENTARY [0]
BUSH SCHOOL [0]
ST JOESPHS SCHOOL [0]
e+ CDCHC--Country Doctor Community Clinic [0]
& KNK&215[0]
& KNKA215[0]
KNK&215 [0]
Harborview Medical Center [5]
KNKA215 [0]
Puget Sound Blood Center [3]
B Downtown Public Health Center [0]

Interstate-5 [0]
% Seattle City Light Massachusetts Substation [0]
@ EPIPHANY SCHOOL [0]
& KNK&215[0]
MADRONA ELEMENTARY [0]
b Group Health Central [0]
b Group Health King--Family Health Center at Capitol Hill [0]

Station 25 [0]
M Seattle Eye Clinic [0]
] NORTHWEST [0]
i The Polyclinic-First Hill [0]
i Virginia Mason/Seattle Main Clinic [0]
I Northwest Medical Bldg [1]
I Virginia Mason Medical Center [6]
|| East Seattle Precinct [0]
W Cabrini Medical Tower [0]
M Northwest Kidney Center [0]

Lo T8 N PR N PR Y I PO Wiy o MW I N 21}

Ll il >

[
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[®

Sort Order

Functionality

sauoz  sjessy  SanMold  siade]
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Chemical Restoration
Operational Technology

Demonstration (OTD)
Project Workshop

PATH User Input: Objective and Function Weightings

‘ ! PATH (Beta-Release -- Net for public distribution)

Frioritization Objectives |Critical Infrastructure Asset List I Prioritization Objective Asset Contribution | Asset Prioritization | Asset Dependency Viewer

[=@]==]

[
[
=

[

+ Maintain Economy
+ Minimize Environmental Impact
+ Maintain Public Safety

c—n--Maintain Public Health

- Energy
- Food and Water (drinking)
Public Health, Medical Services
~ Wastewater

.- Protect Property

&

» Maintain National Security

J

J

Metrics

[Buildlngs served -
y [Food and water capacity

1

! [ Patient capacity -

[Treatment capacity -

Al

1] - Generate Summary Slides | ‘ Append Screen To Summary | ‘

‘ | Global Dependency View

14




R

Chric st PATH User Input: Additional Cl information

Operational Technology
Demonstration (OTD)
Project Workshop

o Map -
. Google Map Type ~ LayerDetall v Import v |+ - A v ( » | B ®
&
@
| =
[T Non-Critical Building Names 2
=[] Critical Infrastructure 2
[ Police Stations
-[”| Fire: Stations =

_ |
'S

| General | Buildings  BuildingAttributes  Dependencies

Mame Port A
Category Parts
Outdoor Area 114000 m?

Milestone Day 30
Functionality o
Priority {Set in PATH)

Dependency  |0.000 (Set in PATH)

Has Political Considerstions
Iz Unique
ls Health Risk
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PATH Output: Prioritized List of Critical Infrastructure

Operational Technology
Demonstration (OTD)
Project Workshop

PATH f AWARE - [PATH (Beta-Release — Mot for public distnbution)]]

ol File View Window Help
| Pricrtization Objectives | Critical Infrastructure Asset List | Priortization Objective Asset Contribution | Asset Priortization | Asset Dependency Viewer
Drag a column
Pri Mame Category Speciall... Owerall..  Maintain Economy  Mini... Maintain Public Safety Maintain Public Health
kT T W W W W kT W kT
1 Interstate B - . EA 013 0.97 0.00 0.00 0,00
2 Blood Bank A Hospital EA 013 0.26 0.00 0.00 0,00
» 3 Hospital D Hospital 0.13 0.00 0.00 0.00 0.99
4 Military asset CellularTowers 0.14 0.96 0.00 0.97 0.00
5 Hospital B Hospital 0.08 0,92 0.00 0.00 0.93
&  Fire Station 12 (EQC) Fire 0.07 0,00 0.00 0.99 0,00
7 Police HQ Paolice EA 0.07 0,00 0.00 0.93 0,00
& Police Station A Paolice 0.07 0,00 0.00 0.98 0,00
%  Hospital C Hospital 0.06 0.24 0.00 0.00 0.97
10 Port Railyards Railyards EA 0.04
11 Port Terminal A Ports 0.04
12 Army Medical Center Haspital 0.04

16



L@“ AWARE: Remediation Process Logic

Operational Technology
Demonstration (OTD)
Project Workshop

JlE I = = = = =" man
AWARE addresses the Consequence Management phase of response and recovery,
encompassing the following activities:

Following site sampling, teams
move to next site while lab
results are awaited

Characterization does
not begin until
screeningis complete

Decontamination does

Characterization | b“°tthgi" “fl't” all e rentmont
q q ana apboratory analyses are urrace treatment vs
(including the ability to use complete fumigation s

confidence-based statistical
sampling design)

prescribed by the user
based on degree of
contamination
J

Decontamination ™

(including surface decon,
fumigation & waste disposal)

Clearance sampling
does not begin until
decon is complete

Clearance
(including the ability to use
confidence-based statistical

sampling design)
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Lﬁf User Input: Sampling and Analysis Resources

Operational Technology
Demonstration (OTD)
Project Workshop

WA PATH / AWARE
File ‘iew Window Help

General Samping |Lab | 5
Sesnario Sampling Teams
Zones 3
ize: 3 PR o A \ =
Building Ifitation = M pemmeeien 7 fz i o A z & [1Zones
Resources Working day length: 802 | hous Garfelg St s 2 / m [] GreenZone
= m Cloon) [ YelowZone -
[Sampling] Labor rate: /hi per person Oy Ceier St caler St 1% g [V] Red Zone 2
ke Nurmbe of teams: teams i 3 ] ] Remediaton Urit E
Seresring : 3 & st = g 2 z [] Citical Asset
Sampling labor cost: 24,000] dollas per day = & Bye Kracke > g N m Ciical Building 3
ﬁ:mw : Bark 5 z € Highland Do Citical Building Text | 2
2 & s z =[] Giticallnfrastructure 7
Characteization Eschleamcolecty E e = X Jo =g / H L [ Police
z >
Outdoor Total sampling rate: 1,600 samples per day = £ z Prospectst — 3 i [ Fie z
. a Bl z V. LT [] Pulbic Health Clinic g
Phase weighting e ey s Rllig L [] Hospital
Summaty o - Fe 5 [] School
Characterization 30.0% U 700% Clearance s 3 2 I . iy Ny
Decon | Yy Aloha St Nonast 3 i. s Aloha St & V4 mos & ] irpart 3
Outdoor g 8 3 ¢ | : [ Amtiak M
Thiesholds Foaliey L% 2 Valey St 2 £ i 1 m [] Cellular Tower _
Z z ZEE : [ Feny 3
Indoor Surface Treatment E < Royst = Roy St RoySt i Ur i te ]| ] Government Buiding g
Indoor Fumigation L el %‘*‘9, ! | . 7 | [ Jaint Force Headquarter
b= = = = >
Indoor Self St @ 3 ] Cytsacar B SRR \iorcer St [] Miltary Base Str
Cleacainis: T 2 2 3 ! [] Miltary Installation
=z A i 1 3 [ Nuclear Fuel
Outdoor = Republican St X Ht 4 o
Sz o i ==t [ Port
Indoor Surtace Treatment £ g = 2 S [] Refinery
Harrfon 8t : = e ! il 2 e [ WMD Civil Support
| | WHRED B ; i ] Highway
T
j IGoogles [] Waste Water Treatment
[] Potable Water Treatment
1 ) [] Power
= s = Edomt [ Railyard
L&) | | m [] Heliport
! o e [] Biidge
: I ] g E [] Transit Link
| 43 o z [] Fuel Station
2 i—3 [] Phamacy
5 i [C] Misc Care Facility
¢ I Olve'stS %’ CsiAnderean % frima;y Care Clinic
/ ) aundy
5 G [ Commercial
32 Sepnest = ahli
£8y 3 @ 3 | & [4Highlight
y foH 88 2 z Highlight
. > EPkest S & g EPkest Highlight Dependency
e s : § 2 [ Imported
\ g r
15%, £ Union st 3 € Union ¢
< S
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% o g
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L= Decontamination Phase Assumptions

Chemical Restoration
Operational Technology
Demonstration (OTD)
Project Workshop

Moderate
Very High

{

Predicting the degree of spore infiltration into




H

-ﬁ@iﬁ
Chemical Restoration
Operational Technology

Demonstration (OTD)
Project Workshop

To
AWARE
timeline

Waste Handling Logic and User Inputs

To
AWARE
timeline

#
Samples

Outdoor Ramaoval
Contam y S Waste Amount Time/Cost
Area

e

Waste
Fraction
(Tfarea)

Reuse
Amaunt

T

Characterize
Time/Cost

To
AWARE
timeling

Clean
Amount

~—

Decon-Recycle
Amount

h 4

L

Y

Character.
Resources

7

Decon
Time/Cost

Decon-Landfil
Amaunt

Decon
Resources

Clearanca
TimefCost

F

A similar approach is used for indoor contaminated
areas sorted by building use type. Initial waste volume
estimates are taken from EPA waste estimation tools

Landfill
Amount

Clearance
Resources

&
»

Time/Cost

timeling

Transport
Fesources
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Chemical Restoration

Operational Technology
Demonstration (OTD)
Project Workshop

AWARE Output Formats

BPATH / AWARE - [Charts]

x|

bk e Window b
Phase Tme | Phate Cost| Con Divrtuton | Reneciaton Urés | Asselz | Comtinad

Remediation Unit Schedule

eering @ Characterization

waste

© Decon @ Clesrance

A Citon omminont ks | el | Conbred

B Scenario Cost Breakdown by Restoration Activity

/| Indoor Clearance Analysis

ndoor Clearance Samping —,

Outdoor Char. Sampiing
uidoor Clearance Sampling

Non-Critical Faciity Decon

- = = Inputs Sum mary Cutdoor Clearance Analysis
= = — U Indsor Ghar_Samping |
Scenario: Seattle IMAAC plume scenario-3

Outdoor Decon
== Indoor Char. Sampling
mm Non-Critical Facility Decon

- Affected Area rChar Analysis
lor Clearance Analysis

Lab

PCR Throughput:

44 Chart To Surmery Presentabon  Zoom I Zoom Out. ZoomTo = €

Culture Throughput

Cost Per Sample

Sampling

Team Size

500 samples per day
300 samples per day
50 teams

3 persons per team

ErE0n

Screening

Qutdoor Red zone:
Outdoor Yellow zone:
Outdoor Green zone:

Qutdoor total:
Indoor Red zone:

Indoor Yellow zone:
Indoor Green zone:

Indoor total:

242 samples
120 sarmples
0 samples

372 samples
2,070 samples

2,277 samples
0 samples

5,247 sarmples

Qutdoor Red zone:  4a4 samples
Qutdoor Yellow zone: 261 samples
Qutdoor total: 745 samples
Indoor Red and Yellow:
Samples Duration

Residential: 22,146 31 days
I: 18,450 26 days

2,329 4 days

4,384 7 days

3,330 S days
50,639 73 days

Labor
1,107,300
$922,500
$116,400
$219,150
$166,500
$2,531,850

- E i Red zone 3.02 sq km | Facility Decon
= — _— Tellow zone: 2,886 sq km Clearance Analysis = Waste Decon
- — Green zone: 0sqkm
= Area Details for Red Yellow Zones atie® i
- e Building Court 1,743 -
= b e Building Sguare Footage: 50,639,801 8q ft
Outdoor Avea 372 5 km Results Summary

Analysis
Duration
28 days

24 days

3 days

& days

S days

B6 days

Characterization

mental

Analysis
Labor
1,107,300
$922,500
$116,450
$219,200
$166,500
42,531,950




L= PATH/AWARE Output:

Chemical Restoration
Operational Technology

ot Remediation Timeline for Prioritized Assets
o mE ®m @ W W W % 11

| Remediation Units | Assets | Combined |

Asset Schedule

STEVENS ELEMENTARY* gy — [ Characterization
- | Waste
Seattle Police HQfJustice Cent e Decon
o I Clearance
East Seattle Precinct e ——
: | -]
‘West Seattle Precinct -— ™ e
: [ =)
T T MINOR ELEMENTARY* e
4 v -
'MADRONA ELEMENTARY* - e
]
=
fOE Yt 14
-
_
D=
==
o]
AT
-
=
A E—T
[~]
|
CRIY E—  E—
==
——0——— L.}
==
L=l

Add Chart To Summary Presentation  Reset Zoom Help




.=  AWARE Output:

Chemical Restoration

sy Remediation Timeline for All Buildings/Areas

Project Work:

Schedules

‘h lS Azzets || Eombined|

Remediation Unit Schedule

Screening
Screening - Characterization
Waste
RUT 4 I Decan
I M clearance
RUZ
—
RUG - —
|
I
RL 4 —
—
FUS

add Chart To Summary Presentation  Reset Zoom  Help
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TIFle View Export Advanced
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PATH/AWARE Software Technical Specifications
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<= PATH/AWARE Summary

Demonstration (OTD)
Project Workshop

Jll T W T Em m EEaan
 Response and recovery following a National Planning Scenario 2 incident
will be costly and time consuming

* The PATH/AWARE decision support tool provides insight to decision makers,
for pre-planning and post-incident consequence management activities

 These tools provide a means of estimating and balancing resource
requirements (e.g., number of fumigation units needed, laboratory
throughput capacity, etc.) and may provide the basis for a more efficient
response and recovery effort

e Analyses with tools like PATH/AWARE may lead to policy changes

* These tools would be beneficial to decision makers in multiple jurisdictions
and agencies/departments; however, a well-planned transition strategqy is
essential
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- RESTORe: Resource Estimation and

Operational Technology
Demonstration (OTD)

e Schedullng Tool for Ogt mlzed_Reg)\ﬂL--. .

= Detailed resource estimation and —
scheduling tool for remediation s [:> st v [> s Q o [> slocataresources

data strategy parameters pool to determln‘e time
and cost estimates

= Calculates time and cost of recovery

* Facilit * Judgmental vs. * 5 ! . I\
- F::I:t:me statistical sampling c:ﬁlﬁ_ﬁon zﬁ.',"eiﬁon
[ E t' t 1 d terial * Active decon vs. it teams
stimates required resources e o B
facility Atieniiation * Laboratory equipment
1 1 1 Active d . lysi ¢
" Quickly evaluates remediation R
strategies B B
activities
= Determines choke-points in process
«© Wall Remediation Time By Zones
= Allows “what if” assessments
Summanf Table ;.I= ==
Activity Outdoor Indoor Total E——
Characterization Samples (#) 360 2159 2519 — s
Decon Verification Samples (#) 4976 4878 5854 —_
Clearance Samples (#) 260 1657 1917 . =
Area Removed (sf) 325000 285150 510150 i
ltems Removed (#) 650 4777 a2y _
Surface Decon Area (sf) 195000 114750 309750 - T=
Surface Decon kems (#) 239 1433 €2 | e
Volumetric Decon Volume (cf) 0 2000000 2000000 ——
Chamber Decon tems (%) 400 2388 2788 S
Area Refurbished (sf) 325000 285149 610149
ltems Replaced (3#) 650 4777 5827 =
Waste Decontaminated (lbs) 19535785 10767368 30303153 Remedintion Doy

Technology, capability, and resource trade-off analyses can yield

Important information for resource allocation and prioritization.
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o StepPs to run a RESTORe simulation and analysis
B I I I IR

Run simulation
Enter Select Enter Define to allocate
scenario remediation remediation resource dr(isources:[ o
data strategy parameters pool etermine time
and cost
estimates
Facility size Judgmental vs. = Sample - Sample
Facility statistical collection il et
materials ping rates teams Automated
: Active decon vs. i e
ltems in D(_acontamln Dec_on
" natural ation rates equipment
facility :
attenuation L aboratory L aborat
Indoor and : _ = Laboratory
= Active decon vs. analysis sample
outdoor removal tes I
zones analyses
Prioritization of
zones and
activities

Vary resources and resource allocation to evaluate

remediation strategies and to optimize the recovery process
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Chemical Restoration

B 015" Remediation logic implemented in RESTORe

Project Workshop

Movable, Valuable 5
Area and Fixed Item item Disposable Item

The remediation
Characterization Characterization . . .
Characterization Characterization Sampling and Analysis Sampling and Sampling and |Og I C IS ﬂ eXI b | e an d
Analysis Analysis

- ! —; can be changed (to
Decon Prep Set-Up for some degree) by

(Removal, Surface Surface Material Volumetric Decon ltem Removal ltem Removal
Decon, Vol Decon Decon AND  Removal AND orEnhanced th e user
Set-Up) /OR /OR  Attenuation

Volumetric Enhanced Natural Chamber

Decon = Attenuation o Attenuation Decon ReSO u rceS are

Decontamination ‘ ‘ aSS | g n ed tO

Decon Verification

Decon Verification Sampling and Analysis Sampling and aCtIVItIeS based On

Analysis

4 4 the user-defined

Clearance Sampling

and Analysis remediation
$ ¥

Area Refurbishment Item Replacement Strategy

Clearance Clearance Sampling and Analysis

Refurbishment/
Replacement
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Remediation Time By Zones
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Remediation Costs (Total = $34053K)
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Remediation Costs ($K)

Cost Summary Plot

Summary Table

16,000

Activity Outdoor Indoor Total
Characterization Samples (#) 360 2159 2519
Decon Verification Samples (#) 4976 4878 9854
Clearance Samples (#) 260 1657 1917
Area Removed (=) 325000 285150 610150
ltems Removed (#) 650 4777 5427
Surface Decon Area (2f) 195000 114750 309750
Surface Decon kems (#) 235 1433 1672
Velumetric Decon Volume (cf) 0 2000000 2000000
Chamber Decon tems (#) 400 2388 2788
Area Refurbizhed (2f) 325000 285149 610145
tems Replaced (#) 650 4777 2427
Waste Decontaminated (lbs) 19535785 10767368 30303153

Resource Utilization Plots

Summary Tables
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(S, RESTORe Summary
e o
B . RESTORe enables detailed analyses of facility RESTORe_xI
re m ed |at| 0 n Resource Estimation and Scheduling

Tool for Optimized Recovery

- Time and cost

- Resource utilization

- Analyses of alternative strategies
= RESTORe was developed as part of the Chemical oL

Restoration OTD project ]

- Funded by DHS S&T S

- Focused on remediation following the release of a chemical
warfare agent or toxic industrial chemical

= RESTOREe logic is being expanded to include analyses S .
for biological remediation events ] TR
- Potentially applicable to other recovery events (e.g., rad) O
- Addition of optimization algorithms is planned

= Current version runs in Microsoft Excel 2007
- Excel worksheets are used as the user interface
— Simulation code runs in the background

- An enhanced user interface is being developed for a full
JAVA-coded version

Remediation Time By Zones

Total Laboratory Analysis Capacity Utilization




A Suite of Decision Support Tools for

Response and Recovery

IMAAC, HPAC, JEM, BioWatch, Early
Screening...for initial estimates of
contaminated area ) \

GIS Engine collects & organizes

all relevant facility/area
information

ADVISER is an overarching
response and restoration decision

framework
- 020092 WAt

PATH prioritizes

facilities and areas for
remediation

AWARE defines and allocates

remediation resources, tactics;
- provide time and cost estimates

BROOM is used for data collection, !

management and analysis during all | Q: Decon Selection Tool
phases of remediation l guides and prioritizes
R BN B AR decon strategy and tactics

| Sandia National laboratories‘



