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s 3 Motivation: Decontamination of a complex

facility requires many considerations
1§ 7 I I I

B\ Denver Area UASI 459

 Potential decontamination methods
— environmental conditions
— application requirements
— site-specific inputs
« Cleaning and removal of potentially contaminated items or material
— off-site treatment
— source reduction
— waste management

...all with associated costs and benefits

Problem is exacerbated in wide-area incident with potentially hundreds to

thousands of contaminated facilities and limited availability of resources.




DeconST: a Decision-Support Tool for
Single-Facility Remediation
1§ 7 I I I

RESULTS SUMMARY Decontamination Technologies
Volumetric Decontamination Surface Decontamination
Chlorine Vaporous Aqueous Hydrogen
Dioxide Methyl Hydrogen Chlorine Bleach Peroxide PAA,
Gas Bromide Peroxide® Dioxide Immersion Oxonia Active
% of Materials Decontaminated 20% 920% 10% 0% 20% 100%
Total Cost, SM $5.6 $5.0 $5.6 $8.3 $8.3 $8.2
Material RemovaI/RepIacement Time (person hours) 66,500 53,500 71,200 86,900 86,700 84,000
Total Waste Generated (tons) 300 200 300 400 400 400

least desirable: ‘

| :most desirable

Source: WARRP Decontamination Strategy and Technology Selection Tool: User Manual and Report




 Features
— Facility-specific, effective remediation approaches
— Comparison of decontamination technologies for the facility

— Flexible, data-rich framework

| \ DeconST: a Decision-Support Tool for
] Single-Facility Remediation
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RESULTS SUMMARY Decontamination Technologies
Volumetric Decontamination Surface Decontamination
Chlorine Vaporous Aqueous Hydrogen
Dioxide Methyl Hydrogen Chlorine Bleach Peroxide PAA,
Gas Bromide Peroxide® Dioxide Immersion Oxonia Active
% of Materials Decontaminated 20% 920% 10% 0% 20% 100%
Total Cost, SM $5.6 $5.0 $5.6 $8.3 $8.3 $8.2
Material RemovaI/RepIacement Time (person hours) 66,500 53,500 71,200 86,900 86,700 84,000
Total Waste Generated (tons) 300 200 300 400 400 400
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Source: WARRP Decontamination Strategy and Technology Selection Tool: User Manual and Report




R DeconST: a Decision-Support Tool for
| Single-Facility Remediation
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 Features
— Facility-specific, effective remediation approaches
— Comparison of decontamination technologies for the facility

— Flexible, data-rich framework

RESULTS SUMMARY Decontamination Technologies
Volumetric Decontamination Surface Decontamination
Chlorine Vaporous Aqueous Hydrogen
Dioxide Methyl Hydrogen Chlorine Bleach Peroxide PAA,
Gas Bromide Peroxide® Dioxide Immersion Oxonia Active
% of Materials Decontaminated 20% 920% 10% 0% 20% 100%
Total Cost, SM $5.6 $5.0 $5.6 $8.3 $8.3 $8.2
Material RemovaI/RepIacement Time (person hours) 66,500 53,500 71,200 86,900 86,700 84,000
Total Waste Generated (tons) 300 200 300 400 400 400
least desirable: ‘ | :most desirable

 Intended User

— Technical Working Group (TWG) functioning under a Unified Command
(UC) providing recommendations to the Incident Commander (IC)

Source: WARRP Decontamination Strategy and Technology Selection Tool: User Manual and Report
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DECONTAMINATION s —
Volumetric Decontamination
s E LE CT' ON To 0 L© @ ._ . : NotaiThenurmbers shows arefr:.rr Campalisor purpasaTon] HYAL is decontaminated as part of volumetric
. P P ¥ decontamination
chemical Age ]I Biological Agent I Radiological Agent ] The values should be considered order-of-magnitude
estimates, rather than accurate predictions due to multiple Chlorine Vaporous Chlorine Aqueous
Facility Name: Medium Office uncertainties. Dioxide Methyl Hydrogen Dioxide Chlorine
Gas Bromide Peroxide® Liquid Dioxide
Facility Information * = requrad o, i be sel st Note: Rounding of numbers can cause totals to not equal the degees C,
Type walled Office + sum of the component parts. 3000 pprv,3 | 7EXFH, 18 3000 ppm. 1hr
Size (qualitative) Medium * hrs,?;?c?A EH, houl;.contac:t 225 ipmv, 4 contact tll.rnet., 3
FiBaEATeR “__tz} 0,000 ¥ eq ime rs spray applications
Volume [ft}) 800,000 % of Exterior Structural Materials Decontaminated 0% 0% 0% 0% 0%
Ceiling Height {feet) 10 i :
User Input Area (sqft] 20,000 % decontaminated and reusable 0% 0% 0% 0% 0%
Number of Occupants 231 % decontaminated and destroyed (treated waste) 0% 0% 0% 0% 0%
% of Interior Materials Decontaminated 90% 90% 10% 0% 0%
% decontaminated and reusable | | 20% 90% 10% 0% 0%
L]
HVAC Information % decontaminated and destroyed (treated waste) 10% 0% 0% 0% 0%
System Type Ducted
Duct Lining Lined % of Contents Decontaminated 50% 50% 50% 40% 40%
Accessibility/Complexity Less-Accessible
% decontaminated and reusable 20% 50% 50% 40% 20%
% decontaminated and destroyed (treated waste
Agent Information rEL ) 20% 0% 0% 0% 0%
Agent Type Bacillus anthracis Total Cost, $M $5.6 $5.0 85.6 $8.2 $8.3
Weather Considerations Decon Process Cost, $M $3.0 $3.3 $2.8 $45 $45
Humidity Profile Relative Humidity (%)
HIGH: 50 Waste Management Cost, $M 2.0 $1.1 8§22 $3.1 $3.2
LOW: 20
) Material Removal/Replacement Time 66,500 53,500 71,200 86,900 86,900
Temperature Profile Temperature (°F)
HIGH: a5 Removal Time (person hours) 45,200 33,000 33,900 48,800 48,800
LOW: 50
Replacement Time (person hours) 21,300 20,500 37,300 38,100 38,100
Cost-Scaling Factors
Labor & Materials Scaling Factor 1 " (cost multiplier) Total Waste Generated (tons) 300 200 300 400 400
Waste-Handling Difficulty low Removed for Waste Treatment & Disposal
Fhilatarats & oot natnareas B8 wasie prar i soaiat vl 200 200 200 200 200
Enter new Deconta- Enter new Facility Generate
mination Technology Material Report Treated Waste
Fhdafanas & oot ohraniaowaaing Ao damamad e facfvaniagys 100 (1] (1] 0 0
MOTES: Potentially Contaminated Waste
FAENATHE B covaar s fr sred? SRosy Manyinstion R yaon faal (0] 0 200 300 300
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DECONTAMINATION
SELECTION TOOL® @

User Instructions Tool Logic Diagram:

Input Facility Information
* Enter 3 Name forthe facility.
* [REQUIRED INPUTS, TO BE SET FIRST]:

s : = i No
Is the decontamination technology efficacious > Omitt echnology

I_I_ Selectthe facility typeand qualitative sizein orderto forthe biathreat?
BicicaiealAsent populate default quantities of urban materials. Yes ‘
. = = * Update facility parameters, if desired. Note thattool will
Facility Name: Medium Office promptto confirm new parameters or revert to default. Is technology efficacious in the environment No

(temperature, RH, wind), if not, can conditions
be overcome (heaters, humidifiers, etc.)?

J/ Yes [

Facility Information L Input HVAC Information
J—T el Ot . » SelectHVAC system type-- ducted or unducted.
ype 9  Forducted systems, select whether ductsarelined or

size (qualitative) Medium * unlined and a description of the accessibility of the system Candidate technolog (report costsin total...)
Floor Area [ft) 80,000 for cleaning, considering location and lengths of ducts. i
Volume (ft}) 800,000 = &
e 3 Input Agent information
Ceiling Height (feet) 10 E oy
* Selecttheagenttype (B. anthracis). Which materials (structural, interior, & contents) get
Ussrlmnut fres teaft) 2000 decontaminated by this technology? which get destroyed?
Number of Occupants 291 Input Weather Considerations “ala;:d" b;: T390 f;iw o8y d d": e " Balfaye!
* Inputthehigh and low relative humidity and outdoor (sort on technology efficacy and destructiveness)
temperatures.
e (efficacy , waste-generation, and destructiveness outputs)
* Adjusturban-areapremium. |,

HVAC Information = sslectthewaste handimp difticulty. Materials to be non- Sensitive materials to Materials to be destructively Materials to be removed
System Type Ducted optional) Add New Decontamination Technology destructively be decontaminated decontaminated in situ (as contaminated waste)
Duet Lining Lined * Pushbutton to Enter new Decontamination Technology. decontaminated in situ ex situ (deconned waste) and treated ex situ
Accessibility/Complexity Y T * Enter new technology's efficacy and destructiveness on T T

each facility material. l \|/ J
*  Enter costof new technology. ; ; How much does it cost How much does it cost to How much does it cost to manage waste
* Push buttonto add new technology to input, calculations, P bt A .

Agent Information to decon building & decon sensitive materials (remove, treat, sample, transport, dispose,

and results worksheets and charts. aterials? itu? replace)?
Agent Type Bacillus anthracis ) n ) e ere’s e P
optional) Add New FacilityMaterial

Weather Considerations

Humidity Profile

Relative Humidity (%)

* Push buttonto Enter new Facility Material.
* Enter efficacy and destructiveness of each

decontamination technology on each facility material; push

y

¥

4

i

Relative cost of decon tech
deployment for materials,

Relative cost of ex-
situ decon of

Relative cost of structural
materials & contents waste

Cost, if any, to
overcome environ-

TE\: Zg continue button. labor, & decon process waste sensitive materials management & replacement mental conditions
* Enter removal and replacement information; push
Temperature Profile Temperature (°F} continue button. l, l, (cost outputs) J/ l
HIGH: a5 * Enter thicknessand density information. Enter guantity of I| Total Cost of Decon Technology & Waste Management (w/o operational constraints) ||
LOW: s0 material in this facility. Check boxestoinclude materialin

Cost-Scaling Factors

Labor & Materials Scaling Factor
Waste-Handling Difficulty

Enter new Deconta-
mination Technology

Enter new Facility
Material

1 7 (cost multiplier)
low

Generate
Report

NOTES:

calculations.

NextSteps

Switch to Materials Inputs worksheet to adjust quantities
of and determine actions on materials and to input costs
for high-valueitems decon and contents replacement.

* Switchto Sampling Inputs worksheet to adjust sampling
densities.

Switch to Results worsheetsand charts to view results.
Push Generate Report button to printinputand output
worksheetsand charts.

*Note: The EPA’s BOTE experiment is the source for the concept of “waste handling difficulty.”
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User Input: Materials

& Sampling Information
1 I I I I

MATERIAL ACTION

EXCLUDE

per ltem COSTS
(optional inputs)

~

~

~

4

~ ~ ~

v o
@ g
— ®E =
& £9 g
§ g oEs & wEg
- @ e £ F ] 2=
H15= = 5 55 < gap
¥ T E a U g 3 28
g iBE s H o == 2 S o
MATERIALS INPUTS E 588 5| 3% == £8%
S 2e 8z g -l E g 9 %5
v €315 518°% S ®E 23z TET
B 5zi5% BZ BES 35 8<%
Facility Materials E tmiwsiTg e53 i BEE
(default values populated from I-WASTE Taol) Quantity® a E = E E- = B :5_ & _>é E : Is
@ 6 = To a8 SRR £
Percent Tons Yards® 2 8dEE E: d8= £S5 S§8¢g
Exterior Structural Materials 4,153.6 1,504.5
Brick 371.9 228.3 L) (o] o (o]
concrete 25014 ma| o o o O SAMPLING REQUIREMENTS
Steel 3224 93.4 L] o] o (o]
Wood 464.9 285.4 L] (e} o Q
Other 93.0 57.1 . o o _© for Decontamination
Interior/Non-Structural Materials to Defaults Process Phase
Total Non-Structural Building Materials -
Floors 25.0 182.3 5 2
carpet 0% 19.1 1663 o o o e K £ .
Marble and Ceramic Tiles 0% . 5 E 2 9
Wood Flooring 0% Sample Densities by E ‘é < E
Other Floor Materials 10% 6.0 50| o o o e Decontamination Technolo E s 3
Wca":t = 5 et 0% 120.0 2150 Volumetric Decontamination
uriains e Acoustica Materia Chlorine Dioxide Gas 1sampleper 500 500 50 2
Drywall 100% 120.0 345.6 o] (e o] [ ] . 2
e 0% Methyl Bromide 1 sample per 500 500 50 ft
R o Vaporous Hydrogen Peroxide® 1 sample per 500 500 50
Ceilings 286 2095 Surface Decontamination
Ceiling Tiles 100% e i & & % 3 Chlorine Dioxide Liquid 1 sample per 500 500 50 fi?
Other Ceiling Materials 0% Aqueous Chlorine Dioxide 1 sample per 500 500 50 I
: 2
Other Non-Structural Building Materials 234 387.5 o o o ® Bleach Immersion 1 sample per 500 500 50 ft
Art and Music Equipment Bleach Spray 1 sample per 500 500 50 f
Bathroom and Kitchen Materials Bleach Wash 1 sample per 500 500 50
ERiEre Hydrogen Peroxide PAA, Oxonia Active 1 sample per 500 500 50§
Electronic Equipment 29.3 223.9 (0] L] (e} (o] Hydrogen Peroxide PAA, Minncare 1 sample per 500 500 50 t*
Food Hydrogen Peroxide PAA, Spor-klenz RTU 1 sample per 500 500 50 £
Furniture 202.8 2,110.4 Hydrogen Peroxide PAA, Peridox RTU 1 sample per 500 500 50 f
Porous 30% 60.8 633.1 o e} (o] [ ] aye . .
Sample Densities for Structural and Interior Materials and Contents
Non-Porous 70% 142.0 1,477.3 (o) O o L] B .
Gym and Sports Equipment removed as Waste during Decontamination
Linens Type of Waste
Medical Supplies Solid 1 sample per 2000 pounds
Medical Waste Liquid 1 sample per 55 gallons
Paper and Office Supplies 164.4 504.6 Qo @] [ ] (o]
Personal Effects
Pharmaceuticals N
S e for Demolition Processes
Sample Densities for Characterization before Demolition
Demolition
wy/ rebuilding 1 sample per 500
wjo rebuilding 1 sample per 500 2
Sample Densities for Structural and Interior
Materials and Contents Demolished
for Solid Waste 1 sample per 330 pounds

*Facility-specific materials types and quantities are derived from Hazus and I-WASTE tools.




Results Summary

Denver Area UASI

R ESU LTS SU M MARY least deslrable._ :miost desirable
Volumetric Decontamination Surface Decontamination
N o T B h . HWAC is decontarninated as part of volumetric
ote: & numBbers shown ﬂFEfOF Companson purposes decontarnination HYAC will be wery difficult ta access and decaontamin
only. The values should be considered order-of-magnitude
estimates, rather than accurate predictions due to multiple Chlorine Vaporous Chlorine Aqueous
uncertainties. Dioxide Methyl Hydrogen Dioxide Chlorine
Gas Bromide Peroxide® Liquid Dioxide Bleach Immersion Bleach Spray
Note: Rounding of numbers can cause totals to not equal Mg, 37 Bleach: Dilute to 053 NaOCl by Eleack: Dilute to 053 MaOC] by
the sum Of the component parts. 3000 ppriy, 3 degees C, 753% 3000 pprn, 1hr weight. Add acetic acid to pH [6.8]. weight. Add acetic acid to pH[E.8].
hrs, » 707 RH. RH. 18 hour contact ime, 3 spray Imrmersion 30-min. STS Spray 60-min contact. STS
>75degF contact time 225 ppriv, 4 hra applications neutralized then extracted reutralized at end of contact time.
% of Exterior Structural Materials Decontaminated 0% 0% 0% 0% 0% 0% 0%
% decontaminated and reusable 0% 0% 0% 0% 0% 0% 0%
% decontaminated and destroyed (treated waste) 0% 0% 0% 0% 0% 0% 0%
% of Interior Materials Decontaminated 90% 0% 10% 0% 0% 90% 20%
% decontaminated and reusable 80% 00% 10% 0% 0% 0% 0%
% decontaminated and destroyed (treated waste) 10% 0% 0% 0% 0% 90% 90%
% of Contents Decontaminated 50% 50% 50% 20% 20% 20% 40%
% decontaminated and reusable 20% 50% 50% 20% 40% 40% 40%
% decontaminated and destroyed (treated waste) 20% 0% 0% 0% 0% 0% 0%
Total Cost, $M $5.6 $5.0 $5.6 $8.2 $8.3 $8.3 $8.3
Decon Process Cost, $M $3.0 $3.3 $2.8 $4.5 $4.5 $4.5 $4.5
Waste Management Cost, SM $2.0 $1.1 $2.2 $3.1 $3.2 $3.2 $3.2
Material Removal/Replacement Time 66,500 53,500 71,200 86,900 86,900 86,700 86,700
Removal Time (person hours) 45,200 33,000 33,900 48,800 48,800 48,700 48,700
Replacement Time (person hours) 21,300 20,500 37,300 38,100 38,100 38,100 38,100
Total Waste Generated (tons) 300 200 300 400 400 400 400
Removed for Waste Treatment & Disposal
FREBATAE & CovrNS MR 9 sashe v D ORnaanEnativy 200 200 200 200 200 200 200
Treated Waste
FREBATHE & CovrNS SRR NATEINAT B S By Sl o 100 0 0 0 0 200 200
Potentially Contaminated Waste
FRERATRE & Covaans A sl CRONAn¥nAEnn facfyaiag Al 0 0 200 300 300 100 100




Results Summary
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R ESU LTS SU M MARY least deslrable._ | :most desirable
Volumetric Decontamination Surface Decontamination
N o T B h . HWAC is decontarninated as part of volumetric
ote: & numBbers shown ﬂFEfOF Companson purposes decontarnination HYAC will be wery difficult ta access and decaontamin
only. The values should be considered order-of-magnitude
estimates, rather than accurate predictions due to multiple Chlorine Vaporous Chlorine Adqueous
uncertainties. Dioxide Methyl Hydrogen Dioxide Chlorine
Gas Bromide Peroxide® Liquid Dioxide Bleach Immersion Bleach Spray
Note: Rounding of numbers can cause totals to natamus: L St Sttt o (] B3 NaOCl by Elleach: Dilute to 0 53% NaOC] by
the sum Of the component parts. tetic acid to pH [6.8]. weight. Add acetic acid to pH[E.8].
n 30-min. STS Spray 60-min contact. STS
d then extracted reutralized at end of contact time.
% of Exterior Structural Materials Decontaminz 0% 0%
Caveat: Numbers are o o
L]
% decontaminated and destroyed (treated v 0% 0%
| ] L ]
% of Interior Materials Decontaminated I n te n d ed fo r CO I I l p a rl S O n 90% 90%
% decontaminated and reusable 0% 0%
% dcontaminated and destroed {reated purposes rather than oo oo
% of Contents Decontaminated . . ' 0% 40%
% decontaminated and reusable Indicators of actual costs! a0 o
% decontaminated and destroyed (treated v 0% 0%
Total Cost, $M $8.3 $8.3
Decon Process Cost, $M 53.0 53.3 52.5 54.5 54.5 $4.5 $4.5
Waste Management Cost, SM $2.0 $1.1 $2.2 $3.1 $3.2 $3.2 $3.2
Material Removal/Replacement Time 66,500 53,500 71,200 86,900 86,900 86,700 86,700
Removal Time (person hours) 45,200 33,000 33,900 48,800 48,800 48,700 48,700
Replacement Time (person hours) 21,300 20,500 37,300 38,100 38,100 38,100 38,100
Total Waste Generated (tons) 300 200 300 400 400 400 400
Removed for Waste Treatment & Disposal
FREBATAE & CovrNS MR 9 sashe v D ORnaanEnativy 200 200 200 200 200 200 200
Treated Waste
FREBATHE & CovrNS SRR NATEINAT B S By Sl o 100 0 0 0 0 200 200
Potentially Contaminated Waste 1 0
FRERATRE & Covaans A sl CRONAn¥nAEnn facfyaiag Al 0 0 200 300 300 100 100




Output Screens

RESULTS - MATERIALS DISPOSITION LIST

Percentage of Materials Decontaminated by Decontamination

| — -
ey 3 Technolo,
Chlorine Dioxide Gas Methyl Bromide gy
Material Action & | Exterior Structural Exterior Structural Decontaminated & Reusable Decontaminated & Destroyed
Result Materials. Interior Materials Contents Materials Interior Materials Contents 100%
Brick, Conrets, Steel. Birick. Concrete, Steel.
Kept in Place Untreated | Wood, Other \ood, Other
Structural Materials Structural Materials 90%
§ ;E"m“‘”“u“gmm Electroric Equiprent Electronic Equiprent 80%
8 | =
§ [Treatedin Place: 70%
Decontaminated Carpet, Drywal, Ceiling | Poraus Furriture, Nn- 60% — — | | —
e Drywal, Ceiling Tiles | NorvPerous Furmiture Sl S
., | ™o Damage iles orous Furniture
£ 50% | - - - —
K
£ i 40% |— ] = = -
Y | Bmpoe= Carpat Forous Furnire
§ 30%
g
Q -
S| ey iher Nor-Structural 20%
s | B | bt e Building Malerials
g = s 10%
= | = | Potentially 5 ther Floor Materials,
Contaminated: Other Floor Materials Other Non-Structural
and Damaged, : EviTgiEmaD F Tl glelelelelel gl alalalale olelelolele sleels elalslalelselelszles
58 f3 g2 z2/2ssfss s grredsg Lyt
Removed for Waste R ardEReSs Paper and Office Supplies 238338328328 :228 23 =822 8/2:38%2:2/82:28s328228
eatnent & ciposs S: gt 33 & $r 3z 33 3B §& 1z iz 33
2's 28 ] 2|z 2|z Zls Zls 23 28 Zls 2l 2|z
22 (212 (%8 2|2 (£ |22 |22 |22 |2ZF f2 %2 %2
Wirste cxchuded fiom 4 g & & 4 4 4 4 S 4 & 2
e ace) Chlorine | Methyl  Vaporous = Chlorine | Aqueous | Bleach |Bleach SprayBleach Wash Hydrogen = Hydrogen = Hydrogen = Hydrogen
(i & Casts] Dioxide Gas| Bromide = Hydrogen = Dioxide | Chlorine | Immersion Peroxide | Peroxide  Peroxide = Peroxide
Peroxide®  Liquid | Dioxide PAA Oxonia  PAA,  PAA, Spor- PAA, Perido;
Active | Minncare  KlenzRTU | RTU
Total Relative Costs of Decontamination Technologies Waste Generated by Decontamination Technology
(graph also shows costs associated with demolition options) 600
$14,000,000
$12,000,000 500 o o
$10,000,000 Treated Waste (Materials &
- 400 - o - H 200 - 200 - . - 200 - 200 - 200 contents decontaminated,
s but damaged by
2
$8,000,000 -1 EICH pues BaC technology)
' ]
Incident Command %
300 200
Sampling & Analysis 2 200
$6,000,000 H A A H - - o o . é
Decontamination @ 100 100 100 100 100 100
2
= Alter Temp & RH 2 Potentially Contaminated
$4,000,000 = Environ Monitor 204 0 0 - - - - - -0 o - - - Waste (Materials &
o contents for which
' Sens Eqpmt Decon decontamination
technology fails)
42,000,000 W Waste Handling
mWaste Samp/Analy 100 © 200 200 - 200 -~ 200 -~ 200 ~ 200 - 200 ~ 200 ~ 200 ~ 200 - 200 - 200
= Replacement
Removed for Waste
[ . . . Treatment & Disposal
(Materials & contents
& removed as waste prior to
o decontamination)
&
Gt avea
DecontaminationTecRﬁolcgv

11



'. o ﬁ.‘ L \. *

B\ Denver Area UASI 459

A=y

. EPA’s OSC “BioGuide”

— Incorporated into Decontamination Technologies Chapter

- DoD/DTRA’s Transatlantic Collaborative Biological
Resiliency Demonstration (TaCBRD)
— Demonstrated at Technical Demonstration 1
— Integration into TaCBoaRD tool

12



Extra slides if needed during
Tool Demonstration...
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* Floor area is 2,500 square feet
« Ceiling height is 8 feet
* Volume is 20,000 square feet

« HVAC system is ducted,
unlined, highly accessible

« Relative humidity ranges from
30 % to 40 %

 Temperature ranges from 30°F
to 50°F

* Urban-area premium is 1, and
the waste-handling difficulty”* is
low

| \ Demonstration Scenario 1:
y Single-Family Residence

SELECTI

DECONTAMINATION &)
ON TOOL® ()&

Chemiical Agent ]I BiologicalAgentI Radiological Agent |

Facility Name:

Facility Information
Type

Floor Area (ft)
Volume (ft)

Ceiling Height (feet)
User Input Area (sgft)

HVAC Information
System Type
Duct Lining

Accessibility/Complexity

Agent Information
Agent Type

Woeather Considerations

Humidity Profile
HIGH:
LOW:

Temperature Profile
HIGH:
LOW:

Cost-Scaling Factors

Labor & Materials Scaling Factor
Waste-Handling Difficulty

Enter new Deconta-

mination Technology

House Scenario

* = AR ERT AR O e e s

Single-Family Residence | =

]’4

2,500
20,000
8
2,500

Ducted
Unlined
Highly-Accessible

Bacillus anthracis

Relative Humidity (%

40
El

Temperature (°F
50
30

1 " (cost multiplier)
low

*Note: The EPA’s BOTE experiment is the source for the concept of “waste handling difficulty.”
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Rest Choices

Demonstration Scenario 1:

Single-Family Residence
T ¥ 7 1 J ]

Alternates

Good for Interior Materials

RESULTS SUMMARY N oot e N e P~
Vglumetric ntamination Surface nia ian Demalition
C it decontamimaied sipart of volumetric
il e el SRy 10 Sam 8 L 7 1
Vaporous Agueo us ‘ ydrog ydrog: ydrog Hydro g Demolition
Chig rine Methyl Hydregen Chigrine Chloring Heach Peroxide PAA, | PeroxidePAA, | Perowide PAA, | Peroxide PAA, | Demelition w/ wio
0 xide Gas Bromide Peroxide® | Dioxide Liguid Dioxide Immersion Bleach Spray Bleach Wash Omomia Active innCae Spor-klenz RTU | PeridoxRTU Fe buillding Rebuiding
By A RE=SENRE S i) Sidal S by e A s
=gl caclopH (A2 a=tcacd = pnje] azcic N (2 Sowy 30 oomlacl
SogEmc, T, 3000 Epm, 1 br oetat cace SS-me 53 13T it iy
EE e Y [ — S 23w [ rtaletatedd | time e et sgiteaetbed ofas sHmamzomivas,
L T3am " S 123 e, & k. axiclol ol oofacilime. Thall i et T73%MI0L 35K TR ITH IO 43K TRA Rt 71202, 0.22% PRA
% of structural Materials D econtaminated 0% 0% o% 0% o% 0% S0% 20% 0% 50% B0% S0% nfa nfa
% decontam inated and reusable 0% 20% o% 0% o% 50% 20% E LENI— o% nfa nfa
% decontaminated and destroyed [trested waste) o% o% o% 0% o% 0% o% =0 0 o8 nfa nia
% of mterior Materials Decontaminated 0% 0% 0% 0% % 0% To% 0% 100% 100% 100% 100% ) nia nia
% decontaminated and reusabis 70% T0% 0% 0% 0% 0% 0% 0% 0% o% n/a n/a
% decontam inated and destroyed [trested wasts| o o% o% 0% 0% To% ToH T o mul] 100% n/a nfa
% of Contents Decontaminate d B0% B0% B0% 70% T0% 70% 7% B0% 0% T0% T0% FoH nfa nfa
3 decontaminated and reusabls 30% B0% 0% 30% 30% s0% S0% 5 30 30% 30% 30% n/a n/a
% decontam inated and destroyed [treated waste) so0% o 20% 20% 0% 20% 20% 3% S0% 20% a0% 0% n/a n/a
Total cost, 5k $230.0 $23L0 $384.0 54380 $440.0 $325.0 $357.0 $325.0 $438.0 $43E.0 $365.0 $438.0 53270 $143.0
Drecon Progess Gost, 5k $132.0 513800 $116.0 51410 51410 $141.0 $141.0 $142.0 51410 $141.0 $141.0 51410 $20.0 $20.0
Waste Management Cost, Sk $117.0 5930 $278.0 52980 $299.0 $184.0 $Z16.0 $184.0 $297.0 $298.0 $2240 $298.0 $30740 $1230
Material Removalf e place ment Time 5,100 &,400 16,300 16,700 16,700 5,900 14 300 5,900 16,000 16,100 14,600 16,100 17,300 6,100
Removal Time [person hours) 1,000 400 5,100 5,500 5,500 =00 2200 E 4,900 4,900 3,500 4,900 6,100 6,100
R eplacem.ent Time [person hours) 4,000 11,100 11,200 11,200 5,100 10,700 51 11,200 11,200 10,700 11,700 11,700 o
Total Waste Generated [tons) 10 an an a0 20 30 20 an a0 a0 a0 50 50
Sent Directly to Waste
[ Materiais & ctants Waste priar jnati [ [ o [ ] ] [ ] [ [ ] [ ]
Treated Wasts
Metarizl: & contents but dzmamd 0 0 o 0 10 10 30 30 30 EL] 0 [+]
P otentiall y Contaminated Waste
Mt Sfor wihi i its] a0 ap a0 20 10 10 10 10 10 50 s0
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Floor area is 80,000 square
feet

Ceiling height is 10 feet
Volume is 800,000 square feet

HVAC system is ducted, lined,
Inaccessible

Relative humidity ranges from
30 % to 40 %

Temperature ranges from 30°F
to 50°F

Urban-area premiumis 1, and
the waste-handling difficulty is
low

| \ Demonstration Scenario 2:
) Medium-Sized Walled Office

DECONTAMINATION &)
SELECTION TOOL® ()&

Chemical Agent ‘I Biological Agent I Radiclogical Agent 1

Facility Name:

Facility Information
Type
Size (qualitative)
Floor Area (ft?)
Volume (ft%)
Ceiling Height (feet)
User Input Area (sgft)
Number of Occupants

HVAC Information
System Type
Duct Lining
Accessibility/Complexity

Agent Information
Agent Type

Weather Considerations
Humidity Profile
HIGH:
LOW:

Temperature Profile
HIGH:
LOW:

Cost-Scaling Factors

Labor & Materials Scaling Factor

Office Scenario

¥ = napsRAT T, fr B el e
Walled Office

Medium

80,000

800,000

10

80,000

291

1 " (cost multiplier)

Waste-Handling Difficulty low
Enter new Deconta- Enter new Facility Genera t
mination Technology Material Report
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Best Choices

Demonstration Scenario 2:

Medium-Sized Walled Office
I I I N

Alternates

Good for Interior Materials

RESULTS SUMMARY i ismeass ]
Vi urrelru: ntamination ion Demolition
4 is decontaminated art of wolumetric
HWEL il i very gt 1 mommes anid dmmntaminate; corte Erufa e
Vap orous Aquepus Hydrozen Hydro g ydroz: Hydrog) Demolition
Chl orine Methyl Hyd mgem Chlorine chlorine Heach Perpxde PAZ, | PeroxidePas, | Perowide PAA, | Pemxide PAA, | Demolition w/ wfo
soxade Gas Bromide Peroxide®™ | Dacrade Liguid Dicxade Immersion Bleach Spray Ooonia Active Minncare Spor-kenz RTU | PendoxRTU Pebuiding Rebuilding
ot A2E NaDE By woght A8 DA Nal 8 By woghl. NEX =
aumplar e T (L a=tseadiEEtaal WEE T REL S T ET
SogmC TR S0 e, 1 Br cortact cice S0 3TS erwy @0wme e lacl T3 il STSeotmlincd ot omd offoo
00 gemov, 3 B, 370% 13 bowur comiact e fazay rouralimet then ot atoed of s b agicen e = s 191202 DOBNPAR,
el T 3w, ko acicato otmmcicd comlact lme. Ta3¥eace smiras 27 Aoz 334 A b am #mace, o ndms
% of structural Miaterials Decontaminated 100% 100% 10% 10% 10% 100% 203% 20% 20% 30% 20% nfa nja
% decontaminzted and reusable 0% 100% 10% o% o% 0% a0% 209 0% _| et e 0% nfa nfa
% decontaminated and destroyed (treated waste) 10% o o% 10% 10% 10% 108 10% 20% 20% 20% 3 n/a
% of mte o Mat eri als Decontamin ated 0% 0% 10% o% o 0% 20% 100% 100% 100% 100% ) nja nja
% decontamingted and revsable B0% 0% 10% o% 0% o% o% o% o% o% nfa nia
% decontaminzted and destroyed (treated wasts) 10% 0% 0% 0% % 0% a0k @ T yuji] 100% na na
% of Contents Decontaminated 0% 0% 0% 0% S0% 0% 50% 0% 0% 0% So% nfa nfa
% decontaminated and reusable a0% 0% 0% 0% a0% 0% 0% L0 ao 0% 0% 20% nfa n/a
% decontaminated and destroyed (treated waste) 20 o 10% 10% 10% 10% 108 205 Z0% 10% 10% 10% nfa /3
Total Cost, SM 585 540 5120 5177 517.8 5111 S11.9 277 S17.8 S166 $17.8 5145 £0.0
D=0on Frogess Cost, 5 M 531 337 5LE 0.5 M35 .5 5 35 M5 .5 35 0.7 50.7
waste Cost, 5M 554 513 582 5132 513.3 566 574 5132 5152 S1ZL 513.2 5133 583
ST S R e 81,000 63,000 [ 220,000 233,000 233,000 100,000 200,000 225,000 226,000 210,000 226,000 275,000 163,000
e AR e ) 57,000 a1p00 )l 110000 121,000 121,000 50,000 27,000 ET 113,000 114,000 103,000 114,000 163,000 163,000
Replscement Time (person howrs) 24,000 110,000 112,000 112,000 41,000 102,000 410 112,000 112,000 107,000 112,000 112,000 o
Total Waste Generated [tons) 1,000 2,000 5,000 5,000 1,000 5,000 5,000 4,000 5,000 5,000 5,000
Sent Directly to Waste
(MEteia’s & comtams ramaed o5 maste pior i ceconinmination o (] o (] o o o o o (] o (]
Treated Waste
[Lipbasats & comtans irmtas, bt damaged by 0 o 0 [ 1,000 000 1,000 1,000 1,000 1,000 0 o
Potentizlly Contam ina ted waste
[Nistarizts & comtant for i gy fitz) 4,000 4,000 4,000 1,000 o 4,000 4,000 3,000 4,000 5,000 5,000
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Floor area is 430,000 square
feet

Ceiling height is 10 feet

Volume is 4,300,000 square
feet

HVAC system is unducted,
unlined, highly accessible

Relative humidity ranges from
30 % to 40 %

Temperature ranges from 30°F
to 50°F

Urban-area premiumis 1, and
the waste-handling difficulty is
low

\ Demonstration Scenario 3:

Large Hotel
T ¥ 7 1 J ]

DECONTAMINATION
SELECTION TOOL® ()

Chemical Agent II Biclogical Agent I

)

Radiological Agent J

Facility Name:

Facility Information
Type
Size (qualitative)
Floor Area (ft%)
Volume (ft?)
Ceiling Height (feet)
Number of Standard Guest Rooms
Number of Suites
Square Feet of Conference Space
Number of Restaurant Seats
Alt. User Input Area (sqgft)

HVAC Information
System Type

Agent Information
Agent Type

Weather Considerations
Humidity Profile
HIGH:

LOW:

Temperature Profile
HIGH:
LOW:

Cost-Scaling Factors
Labor & Materials Scaling Factor
Waste-Handling Difficulty

Enter new Deconta-

mination Technology Mat

Enter new Facility |

Hatel Scenario

* = pupnad inoeds, o b sef st
Hotel

Large

431,062

4,310,622

10

451

11

45,561

768

[Unducted

Relative Humidity (%
40
30

Temperature (°F
50
30

1 (cost multiplier)
low

Genera te

aterial Report
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Best Choices

Demonstration Scenario 3:

Large Hotel
T ¥ 7 1 J ]

Alternates

Good for Interior Materials

RESULTS SUMM ARY e s e A~
Vgiumetric ntamination Surface n@a ion Demelition
4G s decorrtamingted g ot of wolametric
aeconitamia Undlusctest HWAC can be Slecoritamis s part of Tuericiity decontamimation process
Vaporous AQueous Hydrogen Hydrogen Hydrmogen Hydrogen Demolition
«Chilorine Pie thyl Hydrogen Chllorine Chlorine Headn dde PAA, ide PAA, ide PAA, | Pemxdide PAA, | Demolition w/ wifo
ioxide Gas Bromide Perowide® | Dicxde Liguid Dilcodde Immersion Bleach Spray Bleach Wash Oxonia Active Minncare Spor-klenz RTU | Perido xRTU Fe building Rebuiding
TywcgtTaze U S A
=gl cmc To gt (2L actzacd=pniea] s fH 2T Sowyi0eme coacl
S C, T | 300 rpm, 1 br o cice emr. 573 | fowy COmecrucl IS | wilh STt it . oo o
000 e, 3 Bea, 370 12 bour comiact T fagay routralmet Phen ot e tondl ol e et bed g ioen? e o 14202 DOBNTAR,
o, 373 g ” T 228 e, 4 B axcicaio ol oot lime. Thal mualbc Dol T ANI0D AN P e e i As M0, IR
e ich Rl =t ol S ec Sl e 100% 100% 10% 10% 10% 100% BO% 100% 0% w% 3% 0% nfa nfa
% decon taminated and reusable 0% 100% 0% 0% 0% 0% T EL 05| e 36| 0% na na
% decon taminated and destroyed [trested waste] 10% o o% 10% 10% 0% 0% 104 20% 20% 204 nfa nfa
% of mterior Materials Decontamin ated 0% a0k 10% 10% 10% so% 0% s0% 100% 100% 100% 100% ) nia nja
% decon taminated and reusatle To% 23 10% 10% 10% 10% 10% 108 0% 10% 10% nJz nJz
% decon taminated and destroyed (treated wasts) 10% o o% o o% 0% T0% 7 = — | 20% nfa nfa
% of Contents Dec ontaminated 0% 80% B0% 0% 70% 70% T0% 80% B0% 70% To% T0% nia nfa
% decon tzminated and reuzable EL s0% s0% 0% 0% 0% 0% L £ 0% S0% 50% nfa n/a
% decon taminated and destroyed [treated waie) 0% % 0% 20% 20% 0% 20% a0k 0% 20% 20 20% njz n/a
Total Cost, §M $42.5 $255 56,7 $9L.7 919 $56.4 $62.1 $56.3 5917 SOLE $83.3 SOLE $74.6 $az.4
Decon Process Cost, S $16.5 $19.6 514.9 $24.3 $24.3 5243 $24.4 5243 5243 $24.3 $24.3 5243 $3.5 $3.5
Waste Managem ent Cost, SM $26.0 45.8 $48.9 $67.4 567.6 4321 $37.7 $32.0 467.5 367.5 458.0 S67.5 710 4388
Materi al Removal f Replacement Time 300,000 230,000 1,340,000 1,350,000 1.350,000 410,000 1,140 000 400 0O0 1,300,000 1,300,000 1,180,000 1,300 D00 1,490,000 650,000
Removal Time (person howrs) 40,000 510,000 550,000 550,000 120,000 400,000 1100 490,000 490,000 410,000 420,000 650,000 E50,000
Replacement Time (person hours) 190,01 530,000 510,000 510,000 220,000 740,000 2200 510,000 510,000 760,000 540,000 540,000 [
Total Waste Generated tonsh 1,000 21,000 22,000 22 p00 7,000 4,000 22 000 2z 000 20,000 2zp00 23,000 23,000
Sent Directly to Waste
(Mateviais & conténts Waste i 1 e 0 0 0 [+] 0 o 0 0 1] 1] 0 0
Treated Waste
[Meterials & contents bt zmaged 0 0 2,000 2,000 3,000 DD 6,000 £,000 6,000 £,000 0 0
Potentially Contaminated Waste
(Mtoviat: for i i its] 1,000 21,000 21,000 21,000 4,000 1,000 15,000 15,000 14,000 15,000 23,000 23,000
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N VA

.\ Assessment Scenario 1

A large hospital is located in the hot zone after a wide area release
of “anthrax” spores. The hospital has no visible structural porous
materials on the interior of the facility (i.e., no brick, concrete, or
wood). The facility is 500,000 sq. ft. with 200 beds and 10 ft.
nominal ceiling heights. The general weather conditions are
between 50-70 °F (low-high) and 60 % RH.

A sampling density of four samples per room (approximately one
sample every 50 sq. ft.) has been requested by the State
Department of Public Health, with a no growth requirement for all
samples, for facility clearance and re-occupancy.

Present recommendations on decontamination options for this
facility to the 1C by 1100 hours.
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Y Assessment Scenario 1: Injects

Inject #1: The facility is located in an area with low-high
temperature of 10 - 30 °F and 25 % RH.

Inject #2: Based upon the past use of fumigation with chlorine
dioxide, the sampling density requirement can be decreased by a
factor of ten, to one sample every 500 sq. ft.

Inject #3: OSC Nick Malathion has negotiated that the state will
cover the waste cost of interior facility materials (e.g., carpet, ceiling
tile) if a local business is used to decontaminate the facility. There
are several service professional commercial facility cleaners with
capabilities and appropriate H&S requirements to perform surface
decontamination of the facility. Also, due to the confidence that the
state has in the EPA decontamination experience, the sampling
requirement of any recommended option can be reduced by a factor
of ten, to one sample every 500 sq.ft.

21
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“.) Assessment Scenario 2

------- ',

Two single family residences (one at 2,500 sq. ft. with 8 ft. ceilings
and one at 25,000 sq. ft. with 15 ft. ceilings) are located in the
confirmed contamination zone after a wide area release of anthrax
spores. The weather conditions are 50-70 °F (low-high) with 50 %
RH. Sampling requirements have been suggested to be at 50
samples per residence. Present recommendations on
decontamination options by 1330 hours.
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