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Cost-Scaling Factors

Labor & Materials Scaling Facter | 1 | [cost mulliplier)
Wasts-Handling Difficulty | Low |
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LOW 100
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Volume {cu. m) 55950

HVAC Information

System tyne | Uinduciad j

Agent Information
Agenttype | Bacillus avhracis =|

Weather Considerations

Humidity Profile Relative humidity (%)

HIGH |an

LOW 20

Profile Ten CY

HIGH 234

LOW 100

| Cost-Scaling Factors |

Labor & Materials Scaling Facter | 1 | [cost mulliplier)
Wasts-Handling Difficulty | Low |

submit |

« User Input - Detail
Cost-Scaling Factors

« Labor & Materials

— relative to United States national
average

 Waste-Handling Difficulty
Transportation & Disposal Costs
—  Low=%$250/ton

- Medium = $2,500/ ton
- High = $25,000/ ton
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Gym anc Sports Equiomant 00 00 L =) (=) ]
Linens 00 00| 1 ) [B]
Wedical Supples o0 0.0 ) ) [C] ]
Wedical Waste 00 oo LT e [B]
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:::"‘“ RemovallReplacement  paiacn  hsaon  sstoc 55600 |59800 26400 l51300 l25700 57 8000 [s3800 530C0  BEONO loe00
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decontaminatad, but damaged by
terhanlngy)
Potentialy Contaminated Wagte
(Materials & contents for which oo (100 1200 1100 1100 00 [200 100 El] e00 (BOC £l 1200 1200
decentaminaton tachnolagy falle)




RESPONSE AND RECOVERY

Single-Building Decontamination Tool
) | ) | | | | | | OO mmon

User Input | Matedal Inpuis

CostPlot | Waste Generaton | % Material Decontaminatad

Full Results Summary e ReSUItS Summary
ResuTS sumwRy it ==  Decontamination

Volumetric Dacontarnination Surface Decontamination Demolition
FVAL = danntaminated me part ol

Unducted HVAC canbe irat=d as part of the faciity decortaminalion process L]
valimetrs dscontarknatior

ole: The numbers shown ere ‘or Hydrogen fiydracen Hydrogen | Hydrogen |Demolition | Demolition Strate g I es &
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RESPONSE AND RECOVERY

Single-Building Decontamination Tool
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RESPONSE AND RECOVERY

Single-Building Decontamination Tool
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RESPONSE AND RECOVERY

Single-Building Decontamination Tool
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RESPONSE AND RECOVERY
Single-Building Decontamination Tool

Exercises — Important Infrastructure Facilities

Results will be used for afternoon Practicum

— Cost Scaling = 0.1, Waste-Handling Difficulty = medium
—  Weather: Humidity = 45%-90%, Temperature = 7°C-18°C

« Important Infrastructure Facility #1

Hospital

Type = Hospital

Large = 18,500 m?

Number of Beds =95

HVAC info = Ducted, lined, less-accessible
Print results — needed for practicum

» Important Infrastructure Facility #3

US Consulate

Type = Walled Office Building
Medium = 7,400 m2

Number of Occupants = 291
HVAC info = Unducted

Print results — needed for practicum

» Important Infrastructure Facility #2

Government Office

Type = Walled Office Building

Large = 24,200 m?

Number of Occupants = 947
HVAC info = Unducted

Print results — needed for practicum

« Important Infrastructure Facility #4

Adam Mickiewicz High School
Type = High School

Floor Area = 12,600 m?

Number of Students= 677

HVAC info = Unducted

Print results — needed for practicum

OO0



RESPONSE AND RECOVERY

Single-Building Decontamination Tool
) | ) | | | | | | OO mmon

« Exercises — Important Infrastructure Facilities
— Results will be used for afternoon Practicum
— Cost Scaling = 0.1, Waste-Handling Difficulty = medium
—  Weather: Humidity = 45%-90%, Temperature = 7°C-18°C




RESPONSE AND RECOVERY

Single-Building Decontamination Tool
) | ) | | | | | | OO mmon

« Exercises — Important Infrastructure Facilities
« Important Infrastructure Facility #1
+ Hospital * Number of Beds =95
* Type = Hospital * HVAC info = Ducted, lined, less-accesible
* Large = 18,500 m?

RESULTS SUMMARY ezt gesiraie | | ezt cesiranis
Volumetric Decontamination Surface Decontamination Demaolition
TG r::rto‘wlrnetrlc HUAC will D2 very dificult 10 3c0ess and decontamingie; costs Tor ks must ba conskdanad Defore using surtace dacontamination lechnologies
Mote: The numbers shown are for comparison
. . Hydrogen Hydrogen Hydrogen Hydrogen - -
purposes only. The values should be Chlorine Methyl Vaporous  Chlorine | Agueous Peroxide Peroxide |Peroxide Peroxide Demolition | Demolition
considered order-of-magnitude estimates, Dioxide Bromide Hydrogen Dioxide | Chlorine | Bleach Immersicn Bleach Spray Bleach Wash PAA Oxonia PAA Spor-klenz ! PAA Peridox w win
IEH'IE.I than am_"lat? predictions due to Gas Peroxide®  Liguid Dioxide Alc‘.tive Ill'linnc.alre RTU IRTU Rebuilding | Rebuilding
multiple uncertainties. oo Dl posy, | PESCTOMEROEL | DIkt 06% N3OCI oy weiget
Mote: Rounding of numbers can cause totals JO— 211 mgl, 37 3000 poen, 1 AF P 1@3&“0 Na®Cl by welght Aod | Acd 3cetic ack to pH (6.8). Spray
to not equal the sum of the component parts. s :_m; degess . 7T5% JrT e — contact time, 3 aclclnooj— '6?3' M— =0stlc a0k 0 pH (6.8) 10-min contact. Riee Wil H2D. | 27.5% H202, 5.8%| 2% H202 4 5% | 1% H202 005% | 4% H202.022%
75 y = RH. 18 hour spray thﬁ;ﬂﬁlmwmm-wmhwm STS| STSneutralized 3t end of contact A 0, P, =10% AR A
5953 Contac time applications - nestalzed tend ol  fime. Rirsate Fad significant kel
‘contact fime. Spores Mat must be frested
% of Exterior Structural Material
rior Structural Matenals oo [100% 0% 10% 10% [100% 0% 100% l20% 0% Io03% l20% n/a n/a
Decontaminated
% decontaminated and reusable [30% 100% [10% 0% [0% [30% 1510 % [30% [0% [0% 10%: [0% n/a n/a
% d taminated and destroyed (treated
wast:r:“" minated and destroyed (freated || . lose 3 10% 10% 10% 10% 10% 2036 lz0% 209 203 nia s
% of Interior Materials Decontaminated 50 % 50% [0% 0% [0%: 50% 50 % 50% (70 % [0 % [70% [F0% n/a n/a
% decontaminated and reusable 50% 50% 0% 0% |0% 0% 0% 0% |0% 0% 0% 0% n/a n/a
% d taminated and destroyed (treated
was::“" minated and destroyed (treated |, o2 lo%é 0% o2 =0 505 =0 703 703 [P [7o% nis nia
% of Contents Decontaminated |50% |B0% |B0% 0% [E0% |50% [E0% |B0% |50 % [E0% 150% B0 % n‘a n‘a
% decontaminated and reusable 20% [20% S0% 0% 20% 20% 20% 20% 20% 20% 20% 20% n'a nia
% d taminated and destroyed (treated
was:::“" minated and destroyed (raated |, o loss 20% 0% 0% 0% 20% lagas lagas 20% 0% 0% nia nia
Total Cost, SM 52.8 51.2 $5.9 350 58.0 53.4 53.8 53.4 56.0 S5.0 576 56.0 371 35.3
Decon Process Cost, SM 208 0.8 0.7 1.1 51.1 51.1 51.1 51.1 51.1 51.1 51.1 51.1 0.2 0.2
Waste Management Cost, M 52.1 50.4 55.2 589 58.9 52.3 52.68 52.3 56.9 56.9 58.5 58.9 5689 55.2
Material Removal/Replacement Time (26000 58000 250000 402000 |402000 126000 208000 124000 388000 220000 360000 320000 434000 (226000
Removal Time (person hours) 53000 12000 178000 185000 (135000 57000 126000 55000 180000 182000 182000 182000 228000 |228000
Replacement Time (person hours) (42000 32000 (204000 208000  |202000 (52000 182000 (52000 (208000 (208000 1228000 (208000 208000 il
Total Waste Generated (tons) (2000 il 12000 14000 14000 (2000 2000 (2000 14000 14000 12000 14000 14000 14000
Removed for Waste Trestment & Disposal
{Materials & contents removed as waste [a |a [a 1] |a [a [a [a |a [a ul |a 1] [a
prior to decontamination)
Treated Waste
{Materials & contents decontaminated, but [1000 il [0 1000 1000 1000 1000 1000 (2000 (2000 |2000 (2000 0 [0
damaged by technclogy)
Potentially Contaminated Waste
{Materials & contents for which [0 il 12000 12000 12000 1000 1000 [0 11000 11000 10000 11000 14000 14000
decontamination technology fails)




RESPONSE AND RECOVERY

Single-Building Decontamination Tool
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 Exercises — Important Infrastructure Facilities
* Important Infrastructure Facility #2
* Government Office * Number of Occupants = 947
* Type = Walled Office Building + HVAC info = Unducted
* Large = 24,200 m2

RESULTS SUMMARY bezat czcirane | | most sesirazie
Volumetric Decontamination Surface Decontamination Demolition
HVAC Is decomtaminaned 35 part ofwalumetric
ot T - . . iz Unducted HUAC can be decontamingisd 25 par of e feciiRy secomtamingtion process
lote: The num shown are for comparison ) ) Hydrogen Hydrogen Hydrogen Hydrogen . .
purposes only. The values should be CI'II|DI'.II'IE Methyl Vaporous CIjIlDI'-I ne Aque?us ) Peroxide Peroxide |Peroxide PAA,| Peroxide Demolition | Demalition
considered order-of-magnitude estimates, Dioxide Bromide Hydrogen Dioxide | Chlorine | Bleach Immersicn Bleach Spray Bleach Wash PAA Oxonia PAA Sporklenz |PAA, Peridox i wio
rathel' than amur.at‘.! predictions due to Gas Peroxide® Liguid Dioxide Active Minncare RTU RTU Rebuilding | Rebuilding
multiple uncertainties. s Diemagy | FESST ClkeaEt | Dikie b 05% NaCClky weignt
Mete: Rounding of numbers can cause totals | o | 211 mgi 37 HWEEMART | vaoen Aoy soenc| NECCIT WEIGRL ASE | Ack zostl 20k 1o pH (6:). SarEy
to not equal the sum of the component parts. |, ’m_‘i 029225 C.75% |y o e ORI 3 | e s '6?3' ermerein | 20290 30KIBpH (65). | 10-min contact Ringe win HIO. |27.5% 202, §.5% | 20% 202, 45% | 1% HIOZ 008% | 4% HIO2.022%
rmee o FRH, 18 hour e 20 i, ST menaraie man| SO BTN 007RECL STS| STS neutralized 2t end of contct £ RRA RAA, <105 AA FRA
505 conkact fime apolications - nediElized dtendof  fiime. Rinsale had significant level
contact fime. spares Fat must be frested
% of Exterior Structural Material
rior Stuetural Materals h00%  [100% 0% 10% 0% o0% 190% 100% 0% oo 0% 0% n/a n/a
Decontaminated
% decontaminated and reusable [20% 100% 10% 0% 0% [20% |50% [20% 0% 0% 10% 0% n/a n/a
% d taminated and destroyed (treated
wast':c’" minsted and destroyed (treated |, oo lo%e 0% 10% [10% 10% 10% 10% I o0 oo oo nis nis
% of Interior Materials Decontaminated (50 % (50 % 10%: 0% 0% (50 % [20% (20 %6 100% 100% 100% 100% n/a n/a
% decontaminsted and reusable |20% [20% 10% 0% 0% 0% |0% 0% 0% 0% 0% 0% n/s n/s
% d taminated and destroyed (reated
wast':;“" minated and destroyed (eated |, . lo%e o2 0% loge l90% a0 B0 [100% [100% [100% [100% nis nis
% of Contents Decontaminated 150 % 150 % 150 % 40% |40% 40 % [40% |50% 150 % (40 % (0% (0% nia n/s
% decontaminated and reusable [40% (50 % 50 % 40% |30% (40 % [40% [40% [40% [40% [40% [40% nia n/a
?fa‘:t:';ﬂmm'"atﬂ and destroyed {reated |, lose 105 10% 10% 103 10% lz0% 2036 103 1036 1036 nia nia
Total Cost, SM 53.2 1.8 56.9 2.1 52.1 54.2 4.8 54.2 52,1 52,1 584 52,1 8.1 6.2
Decon Process Cost, M 51.0 51.0 30.9 315 51.5 51.5 51.5 51.5 51.5 51.5 51.5 51.5 30.2 50.2
Waste Management Cost, M 52.3 30.6 36.0 376 37.6 328 33.4 528 37.6 37.6 7.0 37.6 379 56.1
Material Remowval/Replacement Time (277000 (205000 [715000 TFE000  [Fre000 242000 |EE5000 224000 [7-44000 [75:2000 (522000 [F52000 494000 522000
Remaoval Time {person hours) 123000 134000 356000 411000 (411000 (210000 332000 (201000 372000 282000 353000 352000 525000 523000
Replacement Time {person hours) [FE000 [F2000 258000 365000 365000 133000 333000 133000 265000 365000 247000 3265000 365000 il
Total Waste Generated [tons) (2000 1000 14000 15000 15000 3000 (4000 2000 15000 15000 14000 15000 15000 15000
Remaoved for Waste Treatment & Disposal
{Materials & contents removed as waste il il il ] 1o il ( il il il il il 0 il
prior to decontamination)
Treated Waste
{Materials & contents decontaminated, but 1000 il il 1000 1000 (2000 (2000 (2000 2000 2000 2000 2000 0 il
damaged by technology)
Potentially Contaminated Waste
{Materials & contents for which 1000 1000 14000 14000 14000 1000 2000 1000 12000 12000 10000 12000 15000 15000
decontaminaticn technology fails)




RESPONSE AND RECOVERY

Single-Building Decontamination Tool
) | ) | | | | | | OO mmon

 Exercises — Important Infrastructure Facilities
» Important Infrastructure Facility #3
+ US Consulate * Number of Occupants = 291
* Type = Walled Office Building + HVAC info = Unducted
* Medium = 7,400 m?

RESULTS SUMMARY hezst desirable | | most cesirabie
Volumetric Decontamination Surface Decontamination Demaolition
HWAC 15 decomaminzted 35 [aM ofvolumEtic
N - . . iz Unausted HUAC £2n be decontaminaied 25 par of e 1301y decontamingtion procsss
jate: The num shown are for comparison . _ Hydregen | Hydrogen Hydrogen Hydrogen - -
purposes enly. The values should be CI'.llnrllne Methyl Vaporous CI:I|DI'.II'IE- Aque-:.nus ) Paroxide Paroxide |Peroxide | Peroxide Demolition | Demolition
considered order-of-magnitude estimates, Dioxide Bromide Hydrogen Dioxide | Chlorine | Bleach Immersicn Bleach Spray Bleach Wash PAA Oxonia PAA Sporklenz [PAA, Peridox il wio
'Ethg.f than EM'.E“.E predictions due to Gas Peroxide®  Liguid Dioxide Active Minncare RTU RTU Rebuilding | Rebuilding
multiple uncertainties. s Do gy | DRSO CIMZMOET | Dikse 100.6% NaOCI Dy waiget
Mote: Rounding of numbers can cause totals PO 211 mgfl, 37 3000 poen, 1 B ——— 1@3'[3.0 Na0C] by welght. Add | Acd acellc ackd o pH (5.8). Spray
to not equal the sum of the component parts. s, ,m; degees C, 75% Prr conkadt fime, 3 muwoj- '6%‘ S——— 20etlc 3ok o pH (6.8) 10-min contact. Fiinse wiln H2O0.  [27.5% H202, S.8%|( 22% H202, 4 5% | 1% H202,008% | 4% H202, 022%
275 - RH, 13 hour soray s0-min méﬂﬁlmm%m'mhm STE| ST neutralized 3t end of contact A AR A, =10 AA A
=05 contact tme Epolicatons o neurEized stend of  [ime Rinsate nad significant el
‘contact fime Spores it must be tresied
% of Exterior Structural Materials 100% 100% 0% 10% 0% 100% l20%. 100% 2036 2036 0% e nia nia
Decontaminated
% decontaminated and reusable [20% 100% [10% 0% 0% [20% [20% [20% 0% 0% [10% 0% n/a n/a
i::“mm inated and destroyed (teated |, o lose lose 10% 10% 10% 10% 10% 20 2036 20 2036 nia nis
% of Interior Materials Decontaminated [20% 20 % 10% 0% 0% [20%: 20 % [20%: 100% 100% 100% 100% n/a n/a
% decontaminated and reusable |20% [20% [10% 0% 0% 0% 0% 0% 0% 0% 0% 0% n/a n/a
i::“mm inated and destroyed (teated |, . loss los 0% los la0as l5036 la0as 100% 100% 100% 100% nia nia
% of Contents Decontaminated |50% 80 % 150 % 40% |40% |90% |40 % 180 % |80 % |40 % |40% |40 % n/a n/a
% decontaminated and reusable [40% B0 % 50% 40% [40% [20% 40 % [20% [40% 40 % [40% 409 nia n/a
?:a:t:“"wm'“t“ snd destroyed {treated o g lo% 0% 10% 0% 10% 0% l20% l20% 0% 0% 10% nia nis
Total Cost, 5M 51.0 50.5 2.1 328 52.8 51.2 51.5 51.2 52.8 52.8 2.8 52.8 325 51.9
Decon Process Cost, SM 50.2 50.2 0.2 0.4 0.4 0.4 50.4 0.4 0.4 50.4 0.4 50.4 0.1 50.1
‘Waste Management Cost, $M 50.7 50.2 51.8 2.3 52.3 50.8 51.0 50.8 52.3 52.3 52.1 52.3 2.4 51.9
Material Removal/Replacement Time |25000 |52000 |220000 238000 [238000 105000 |204000 102000 1222000 1221000 1215000 1221000 275000 162000
Remaoval Time (person hours) |51000 |41000 110000 126000 126000 |24000 102000 |52000 117000 112000 102000 112000 162000 182000
Replacement Time {person hours) 124000 122000 110000 112000 112000 |41000 102000 |41000 112000 112000 107000 112000 112000 |
Total Waste Generated (tons) 1000 o] |4000 5000 5000 1000 1000 1000 5000 5000 |4000 5000 5000 5000
Removed for Waste Treatment & Disposal
{Materials & contents removed as waste ] [a [a 1] [a ul [a ul [a [a [a [a a ]
pricr to decontamination)
Treated Waste
{Materials & contents decontaminated, but [0 ] ] 1] ] 1000 1000 1000 1000 1000 1000 1000 1] o
damaged by technology)
Potentially Contaminated Waste
{Materials & contents for which ] ] |4000 4000 |4000 ] 1000 ] |4000 |4000 3000 |4000 5000 5000
decontaminaticn technology fails)




RESPONSE AND RECOVERY

Single-Building Decontamination Tool
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« Exercises — Important Infrastructure Facilities
» Important Infrastructure Facility #4

« Adam Mickiewicz High School * Number of Students= 677
* Type = High School * HVAC info = Unducted

* Floor Area = 12,600 m?

RESULTS SUMMARY least dsirable | | most cesiraie
Volumetric Decontamination Surface Decontamination Demaclition
HVWAC ks decontaminaied a5 part of volumelric
N - . . R Unducted HUAC 637 e deontzmingied 25 Part of ine faxiiiy decomamingtion process
lote: The num shown are for comparison . . Hydrogen Hydrogen Hydrogen Hydrogen - -
purposes only. The values should be Cl'.l Inrllne Methyl Vaporous C h Inrll ne | Aqg LIE-I':DLI 5 ] Peroxide Peroxide |Peroxide | Peroxide Demclition | Demaolition
considered order-of-magnitude estimates, Dioxide Bromide Hydregen Dioxide | Chlorine | Bleach Immersicn Bleach Spray Bleach Wash Owonia Spor-klenz Peridox w/ wie
mthe.' than am_".atle predictions due to Gas Peroxide® Liguid Dioxide Active Minncare RTU RTU Rebuilding | Rebuilding
multiple uncertainties. i e iags, | PESOT DRI 06% | Dikieto Q6% NaOT! by welgnt
Mote: Rounding of numbers can cause totals O 211 mgil, 37 3000 poen, 1 A1 ——— 1@#.0 Na0C] oy welght. Aod | Acd acetic 3ok o pH (6.3). Spray
to not equal the sum of the component parts. |, ’m_‘i 0egees C.75% | ppc o e contaattime, 3 a:moc:— '6%' ermersn | 2003 IpH (58], | 10-min contsct. Rinse win HI0. |27.5% H202, 55% | 22% HRO02 4 5% | 1% M0, 008% | 4% 1202 022%
. § : FH, 18 hour e o STE;'-e;mlmm [Soray G0-min contact STS| STS nevtralized & end of contact RAA FRA FRA <10% AK RAA
502 conkact time apolications o neviralized atend o fime. Rinsate had significant level
confact fime. spores at must be freated
% of Exterior Structural Material
rior Stuctural Matenals 100%  [100% 10% 10% 0% 1003 0% 100% 0% 0% 0% 0% n/a n/a
Decontaminated
% decontaminated and reusable [20% 100% 10% 0% 0% [20% 120% [20% 0% 0% [10% 0% n'a n/s
% d taminsted snd destroyed (treated
wast':c’" minsted and destroyed (treated |0, 0% D% 10% [10% 10% [10% 10% 206 oo 206 206 nis nis
% of Intericr Materials Decontaminated 140% 140% 0% 20% 120% 140% 20% 140% [TO% [T0% [TO% [TO% n'a n/a
% decontaminsted and reusable |40% |40% 0% 0% 0% |20% 0% |20% |0% 0% |0% |0% n's n/'s
% d taminated and destroyed (reated
wast':;“" minated and destroyed (treated |, I I3 20% e 203 0% 0% Iro% Iro% Iro% Iro% nia nia
% of Contents Decontaminated [70% [70% [T0% 50% 50 % 50% 50 % [T0% [T0% 50% 50% 50% n'a n's
% decontaminated and reusable [40% [70% [50% 40% |40 % [40% |20% [40% [40% [40% [40% [40% n/a n/a
i:t':“mm' nated and destroyed (weated |, lose 10% 10% 0% 2o 10% 20% 20% 20 20 20 nia nia
Total Cost, SM 51.8 50.9 54.0 352 35.2 52,1 32.6 52.1 55.1 55.2 547 55.2 346 33.6
Decon Process Cost, 3M 50.5 50.5 50.5 308 30.8 50.8 30.8 50.8 50.8 50.8 50.8 50.8 301 50.1
‘Waste Mansgement Cost, SM 51.3 50.3 53.5 34.4 34.4 51.3 531.8 51.3 54.4 54.4 34.0 54.4 345 33.5
Material Remowval/Replacement Time 1183000 [BE000 326000 415000 (415000 131000 241000 123000 396000 3923000 264000 398000 457000 (243000
Remaoval Time {person hours) [E2000 27000 174000 200000  [200000 [F1000 148000 2000 182000 185000 161000 125000 243000 |243000
Replacement Time {person hours) 51000 |43000 1212000 214000 [214000 |B0000 195000 000 1214000 1214000 |203000 1214000 214000 o
Total Waste Generated (tons) 1000 ] |eoon ‘8000 (2000 1000 |z000 1000 (2000 (2000 il (2000 2000 |2000
Remaoved for Waste Treatment & Disposal
{Materisls & contents removed a5 waste [0 [0 il ] [0 [0 l ] il il il il 0 ]
prior to decontamination)
Treated Waste
(Materials & contents decontaminsted, but (1000 o] ] 1000 1000 1000 1000 1000 |Z000 |Z000 |Z000 |Z000 1] o
damaged by technology)
Potentially Contaminated Waste
(Materials & contents for which o] o] |E000 &000 |B0on 1000 |z000 o [To00 [To00 |5000 [To00 2000 (2000
decontamination technology fails)
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« Example — Fumigation vs. Surface Decontamination
« Small office building contaminated only by foot traffic at entrances...
* Fumigation still requires entire building
» Surface decontamination only near entrances (e.g., 10% of floor area)

Surface decontamination only near entrances

Fumigation of entire building (10% of floor area)

Volumetric Decontamination Demolition SurfacelDecontamipationy
Note: The numbers shown are for comparison purposes FVASIs decertominted o= partaf volumetic HVAC will be and for this must technologies
only. The values should be considered order-of-magnitude . L
estimates, rather than accurate predictions due to multiple Chlorine Vaporous Demolition w/ | Demolition Chlorine Agqueous Hydrogen Hydrogen Peroxide PAA, Hydrogen
" . Methyl | Hydrogen Materials w/o Materials Dioxide Chlorine Peroxide PAA, | Peroxide PAA, |  Spor-klenz | Peroxide PAA,
. e Beith || Raere Replacement | Replacement Liquid Dioxide Bleach Immersion Bleach Spray Bleach Wash Oxonia Active Minncare RTU Peridox RTU
Dernolition | abor and -, -, 5,
Note: Rounding of numbers can cause totals to not equal 2Mmgl, 37 ma‘kema\s for 0 " BIe:cHA:wdlute ol Eé NaD:\ :3:; BIe:cHAdD!ute ol Eé NaD:\ é:; Dw\;t; mSD 8% ?\‘Isﬂt\ by wewgh’; Add ac:t:zaéw dSl;SpH
0,3 | degess € 75 remaving, diepcing, | Demoliion abor and! pom.Thr | weight Add acelicacidtopH (B8], |  weight Add acelic acidto pH(86) (58). Spray min contact. Finse wit
the sum of the component parts. e o o replaginy diopasal of blding <ontactime, 3 spray Immersion 30min. 5TS Spray B0-rmin contact 5TS neuiralized o end of contacttime. Rinsate had significant | 27.5% H202, 5.8% 222H202.45% | TZH2O2.008XPAA, | 4%H202.022%
el i o i ; A building materials materials applications neuiralized then extracted neutralized at end of contact fire. level of spores that must be treated. PAA Pas <% A4
% of Exterior Structural Materials Decontaminated 100% 100% 10% n/a nfa 10% 10% 100% 90% 100% 20% 20% 30% 20%
% decontaminated and reusable 90% 100% 10% n/a n/a 0% 0% 90% 80% 90% 0% 0% 10% 0%
% decontaminated and destroyed (treated waste) 10% 0% % n/a n/a 10% 10% 10% 10% 10% 20% 20% 20% 20%
% of Interior Materials Decontaminated 20% 90% 10% n/a nfa 0% 0% 90% 90% 90% 100% 100% 100% 100%
% decontaminated and reusable 20% 20% 10% n/a n/a 0% 0% 0% 0% 0% 0% 0% 0% 0%
% decontaminated and destroyed (treated waste) 10% 0% 0% nfa n/a 0% 0% 90% 90% 20% 100% 100% 100% 100%
% of Contents Decontaminated 60% 60% 60% n/a nfa 40% 40% 40% 40% 60% 60% 40% 40% 40%
% decontaminated and reusable 40% 60% 50% nfa Wk 40% 40% 40% 40% 40% 40% 40% 40% 40%
% decontaminated and destroyed (treated waste) 20% 0% 0% nmm nfa /A 10% 10% 10% 10% 20% 20% 10% 10% 10%
Total Cost, $k $2,150 $1,180 $3,020 $709.0 $571.0 $663.0 $664.0 $496.0 $517.0 $489.0 $656.0 $663.0 $634.0 $663.0
Decon Process Cost, $k $790 $860 $720 $16.0 $16.0 $113.0 $113.0 $113.0 $114.0 $113.0 $113.0 $113.0 $113.0 $113.0
Waste Management Cost, $k $1,360 $310 $2,300 $693.0 $555.0 $550.0 $551.0 $383.0 $404.0 $377.0 $544.0 $551.0 $521.0 $551.0
Material Removal/Replacement Time 21,300 15,800 54,900 28,700 25,900 19,700 19,700 16,300 18,800 15,700 18,800 19,500 19,100 19,500
Removal Time (person hours) 15,300 10,300 27,400 25,900 25,900 16,900 16,900 15,300 16,300 14,600 16,000 16,700 16,400 16,700
Replacement Time (person hours) 6,000 5,500 27,500 2,800 0 2,800 2,800 1,000 2,600 1,000 2,800 2,800 2,700 2,800
Total Waste Generated (tons) 200 100 1,100 210 210 170 170 80 £ 80 170 170 160 170
Removed for Waste Treatment & Disposal
(M & e Ryt s sSaste P i cRecAIImMAan] 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Treated Waste
israis & . . 100 0 ) 0 o 20 20 20 20 30 50 30 30 30
Potentially Contaminated Waste
(hitsals & cornnts i it chacortaminatin achrtagy FalF 100 100 1,000 210 210 160 160 60 70 a5 130 140 130 140
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