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RDD Scenario — Liberty RadEx

= 3000 pounds of ammonium
nitrate mixed with diesel fuel and
2300 curies of Cesium-137 (Cs-

] Zone 3
137), was detonated in downtown  (vellow)
Philadelphia, PA 50 Year PAG

112 pCi/m?
=\Wind deposited Cs-137 almost 50 Zone 2
miles through residential, (Orange)
. . . 2 Year

commercial and industrial areas of PAG
Philadelphia and suburban and 240
rural areas of Bucks County and uCi/m?

central New Jersey impacting major
roadways, mass transit, hospitals, Zone 1

) (Red)
schools, and businesses 1,000

uCi/m?2

=Major contaminated matrices
included: concrete, asphalt, brick,
limestone, indoor materials,
surface water, soil and vegetation



Properties of Csi3’

Cs137 source uses include:

— Thickness, Flow and Level
Gauging

— Oil Well Logging

— Medical - used in radiotherapy

as a treatment for

brachytherapy.

Half Life of 30 years

Decays by emission of gamma
radiation and a beta particle

At greater than 68% RH CsCl
particles transformed to
agueous phase

CsCl
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Real-Time Monitor for Gamma
Radiation in Drinking Water

Need:

— A system for detecting Cs-137
in real time at the protective
action level

Response:

— Testing commercial systems for
detection of Cs-137 at the
protective action level (PAL)

Activities:

— Tested TA SSS-33-5FT
monitoring system and it was
not able to detect at the PAL

Outcomes:

— Need to scan the market for
technologies that could be
repurposed for detection at
these levels — possible system
being developed at ORIA.
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Sampling and Analysis Methods for
Cesium -137

Need:

— Sampling and analysis methods for
environmental samples and urban
material samples for Cs-137

Response:

— Analysis methods for this radionuclide
in environmental matrices already exist
but sample collection procedures are
being developed

Activities:
— EPA/600/S-07/001 Sample Collection

Procedures for Radiochemical Analytes
in Environmental Matrices

— EPA/600/R-08/128 Guide for
Development of Sample Collection
Plans for Radiochemical Analytes in
Environmental Matrices Following
Homeland Security Events

— Sample collection of urban materials
will be written when the method work
is completed

Outcomes:

— Sampling and analysis methods are in
SAM and can be used during an incident
by ERLN.
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Evaluation of Containment Technologies

Need:
Coatings/fixatives that can be applied
over a wide area to prevent tracking,
runoff and resuspension of contamination

Response:
Develop specifications and test methods
for coating/fixative technologies. Test
technologies.

Activities:
Developing test methods for the following
specifications: shelf life, weatherability,
decontamination factor, ability to
immobilize. Planning to test commercially
available coatings/fixatives.

Outcomes:
Use of these technologies to contain Cs
particles during response and cleanup
operations

eShelf Life - >5 years

eTensile Strength - 500 psi

eAdhesion - >50 psi on concrete
eAbrasion Resistance - <0.002-0z loss
eTear Strength - 200 psi
eFlammability — not combustible
eWeatherability

eDry/Cure Time - satisfies above mechanical
criteria within 2 hrs of application
eToxicity — nontoxic
eDecontamination Factor — optional
eHazardous Material Category -
Nonhazardous after

curing and removal as waste 0
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Decontamination Technology Selection

— Gross Decon (Mitigation) of Cs-137

Need:

— Technologies for gross
decontamination of critical
infrastructure

Response:

— Develop and test technologies for
gross decontamination

Activities:

— Developing a water wash-aid that
could be added to firehose effluent.
Testing this technology as well as
traditional water wash down for
decon of concrete, asphalt, brick and

limestone. Also testing for non-
porous surfaces

Outcomes:

— Use of these technologies to
decontaminate critical infrastructure
in the early and intermediate phase
of the response
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Decontamination Technology Selection
— Wide Area Decontamination

e Need:

— Technologies for rapid minimally
destructive decontamination of the
wide area (residences, businesses,
high value structures)

* Response:

— Test technologies with a fast
application rate for
decontamination of Cs from
concrete,

* Activities: 100

— Tested mechanical technologies
(EPA 600-R-11-023) and strippable
coatings (EPA 600-R-08-100) for
removal of Cs on concrete.
Planning to test strippable coatings
for removal of Cs from limestone,
granite and marble

e (Qutcomes:

— Use of these technologies to o
decontaminate the wide area % R = Percent Removal

restoring it for release SC = strippable coating

OSC#1
B SC #2

%R

Horizontal Vertical Average
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Decontamination Technology Selection
— High Value Infrastructure

Removal of Cs from Concrete for Tested
Chemical Decontamination Technologies

Need:

Technologies for non-destructive or
very minimally destructive
decontamination of high value
infrastructure

Response:

Test technologies for
decontamination of Cs on concrete
and Cs on urban surfaces typical to
high value infrastructure
(limestone, granite, marble)

Activities:
Tested nine chemical
decontamination technologies and

two strippable coatings for removal
of Cs from concrete.

Outcomes:

Use of these technologies to
decontaminate high value
infrastructure restoring it for
release

Decontamination

Technology 7R DF

EAI Rad-Release Il 85+ 2 7.0+1.1
Argonne SuperGel 73+5 3.8+0.7
EAl Rad-Release | 71+13 3.9+15
Decon Gel 1108 67 +9 3.2+0.9
QDS Liquid 53+7 2.1+0.3
INTEK ND-600 52+12 21+0.4
QDS Foam 51+8 21+0.4
Decon Gel 1101 49+ 7 1.9+0.2

INTEK ND-75 47 £ 6 1.9+0.2

DF = Decon Factor




Decontamination Technology Selection
— Self Help Methods

Need: Removal of Cs from Kitchen and Bathroom
Technologies that the general Surfaces by Simple Green and Water
public outside of the exclusion
zone can employ to reduce their %R
risk of exposure : : %R

Material (Simple

Response: Green) (water)
Testing methods available to the :
general public (off the shelf Plastic 97 6% 93.4%
cleaners and laundering) for laminate ' '
removal of Cs. : ) - -

Activities: Vinyl flooring 96.7% 96.0%
Tested Simple Green for removal of Granite 31.4% 7.7%
Cs from kitchen and bathroom
surfaces (EPA/600/R-10/094). Poly coated 67 2% 68.1%
Testing machine washing for wood ' '
removal of Cs from soft porous - ed
surfaces (clothes, linens etc.) Painte 9.5% 739,

OutcomES. Wa”board
Use of these technologies by the Stainless steel 97.5% 94.8%

general public to minimize their
risk of exposure



Decontamination of Drinking Water
Infrastructure

Need:
Methods that can be used to restore drinking
water infrastructure after water source was
contaminated.

Response:
Determine the persistence of Cs on drinking
water infrastructure. Test decon methods if Cs is
persistent.

Activities:
Determined that Cs was not persistent (at
detectable levels) on biofilm lined iron pipe
material - decontamination methods were not
assessed for this material. Determining if Cs
adsorbs to cement-mortar material

Outcomes:
Use of these methods to restore drinking water
infrastructure.
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Wide Area RDD Decon/Disposal
Systems Approach

Need:
A systems approach covering
response/remediation, including
characterization sampling,
decontamination technology
application, confirmation sampling,
waste management.

Response:
Design a user friendly tool that
integrates decontamination and waste
management decisions.

Activities:
Developing a waste estimation tool for
wide area RDD.

Outcomes:
Use of this tool by emergency
planners/decision makers (including
states and locals) to design area
specific recovery plans.

Waste Volume %

@ Asphalt

B Concrete

O Soils

O Exterior Walls
B Roofs

@ Interior Walls
B Interior Floors
O Coating Waste

B Demolition Waste




RDD Waste Estimation Tool- Input

{ Cin = R Rl v RDDW_Template_via 050410 - LREvlxls [Compatibility Mode] - Microsoft Excel -
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5 Radiological Dispersal Device (RDD) Waste Estimation Template - Version 1

]

7 Zone 2 Philadelphiz - Liberty FadEx

3 240 uCitm

3 Urban Population Denzity

10 0 Diays Since Event

1

12

13 1. For all buildings Iacated within the depasition area, specify the percentage that will be demalished and the dust suppression technolagy ta be uzed,

14

"

18

17 Demolition Ed Fire Hose

18 Decontamination % Enter decon parameters for cach media type below

13

20

2 2. Foreach type of ground surface media, specify the percentage of the deposition area comprised of that media. For building suiface media, specify the percentage of the media
that iz comprized of non-porous materials. For each type of media, ground surfaces and building surfaces, specify the percentage of surface areathat will be subjected to each

22 listed decontamination technique and specify the amount of media material that will be removed as a result. If the of buildings deco i d iz 0%, then entering

23 decon parameters for ach building media type below will have no effect on the results.

24

25

2% Surface Media

27

28 Jump b Azphalt Concrete Foils Exterior Wallz Roofz Interior Wallz Interior Floors Trees

29

a0 Asphalt

kil

a2 Percent of Toral Ground Area Comprised of Media Type %

3 Eztimated Fradianuclide Penctration Dipth om

4

36 Fercent of Tatal Surface Arcy Diepth of Media Mlaterial

26 Diecontamination Technique Using Diecen Technique Fremeawed [m)

T

38 Phyzical/Mechanical 0 % 254 m

29 ater ash 30 % )

40 Srippable Soating o % m

H

43

m pplication Fate Telaterial Diensity

45 Solid alm salid alemd

46 Liquid Limz Liquid qlemd

B Micro:
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Output Waste Volume — Zone 2
90 % Decon and 10 % Demo

Demolition and Decontamination Waste Summary

Philadelphia - Liberty
RadEx

Decontamination

Total

14,480,199,15027,591,713,97242,071,913,122

14,480,199,15027,591,713,97242,071,913,122

Zone 1 Zone 2 Zone 3 Total
Solid Waste :
Demolition 66,883 82,548 142.110 291,540 MT
Decontamination 22.060 311,435 615,156 948,651 MT
Total 88.943 393,983 757.266 1,240,191 MT
Liquid Waste * ﬁ
Demolition L

L

L
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RDD Waste Estimation Tool- Input

H9-™ L RDDW Template_vla 050410 - LREvl.xls [Compatibility Mode] - Microsoft Excel -

-
S

Home Insert Page Layout Formulas Data Review View i@ - T X
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53 Copy
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Radiological Dispersal Device (RDD) Waste Estimation Template - Version 1

Zone 2 Philadelphia - Libsrty RadEx
240 uCiim2

Urban Fapulation Dlensity
30 Diage Since Event

1. For all buildings loated within the deposition area, specify the percentage that wil be demolished and the dust suppression teshnalogy to be used.

% Hens

% Enter decon parametars For sach media typs below I 1
]

Dicontamination

2. For each type of ground surface medis, specity the percentage of the deposition area comprised of that media. For building surface media, specify the percentage of the media
that is comprised of non-porous materisls. For each type of media, around surfaces and building surfaces, specify the percentage of surface area that will be subjected to each
listed decontamination technique and specify the amount of media material that wil be removed 25 a result. | the percentage of buildings decantaminated is 0%, then entering
decon parameters for each building media type below wil have na effect on the results.

Surface Media

Exterior Walls Foofs Interior walls Interior Flaors Trees

Jump to: Azphalt Concrate
Asphalt

Parcont of Total Ground Ares Comprized of Media Typs %
Etimated Fadisnuclids Penstration Depth | w0 | e

5 Percent of Total Surfacs drea Depth of Media Material
26 Diecontamination Techniqus Using Decon Technique Femared (sm)

ar

38 Phyzicaliflschanical i k] 254 om
23 ater Wash 30 % m
40 Strippabls Coating L3 % om

Platerial Density

qim2 solid giem
Lim2 Liquid alem3

application Fste

Solid

Liquid
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Output Waste Volume — Zone 2
50% Decon and 50% Demo

Demolition and Decontamination Waste
Summary

Philadelphia -

Liberty RadEx

Zonel  Zone2 Zone 3 Total
Solid Waste :

Demolition 66,883 412,739 142.110 621,732 MT

Decontamination 22.060 273,440 615,156 910,656 MT

Total MT

88,943 | 686,17 757,266 | 1,532,388
Liquid Waste * % %

Demolition

Decontamination L

- 9,265,235,873 27,891,713,972  36,856,949,845

Total - 9,265,235,873  27,591,%13,972 36,856,949,845L

Compare to 393,983 MT f}r 90% Decon and 10% Demo 23
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Sampling and Analysis Methods for
Cesium -137

Need:

{2 Radiochemical Methods Query. | SAM |US EPA - Windows Internet Explorer. provided by EPA

— Sampling and analysis methods for e T XIS === o
environmental samples and urban LA -
material samples for Cs-137 W stondardized e s )

ReS pO nse: Radiochemical Methods Query

— Analysis methods for this radionuclide | - cumcs - gdomenicas - patosens - sitosis
in environmental matrices already exist | oo
but sample collection procedures are !
b el n g d eve I 0 p e d e AR ifarmaton 3o when usin s metnod. T s foona may be iewed by cing ot mage.

o e ST,
Activities: — i L ot o e e e

Gamma spectrometry 7120 (SM) ™ v v

— EPA/600/S-07/001 Sample Collection e
Procedures for Radiochemical Analytes | ™7 =7
in Environmental Matrices S— A N i i e I e

Gamma spectrometry | 901.1 (EPA) ) v v

— EPA/600/R-08/128 Guide for —
Development of Sample Collection e
Plans for Radiochemical Analytes in reciioe ot cnt o we s we e
Environmental Matrices Following — -

10045-97-3 Cesium-: 137

Homeland Security Events =

— Sample collection of urban materials
will be written when the method work
is completed

Outcomes:

— Sampling and analysis methods are in
SAM and can be used during an incident 25
by ERLN.
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Decontamination and
Consequence
Management Division
DD: Shawn Ryan
ADD: Paul Lemieux

Water Infrastructure
Protection Division
DD: Kim Fox
AADD: Regan Murray

rzat and Consequei.c
Assessment Division

DD: Hiba Ernst
"\.‘ ADD: Tonya Nichols
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NHSRC Rad Team

Emily Snyder, Radiological Team Lead Kathy Hall
snyder.emily@epa.gov, (919) 541-1006 hall.kathy@epa.gov, (513) 379-5260
Paul Lemieux John Drake
lemieux.paul@epa.gov, (919) 541-0962 drake.john@epa.gov, (513)235-4273
Jeff Szabo Matthew Magnuson
szabo.jeff@epa.gov, (513) 487-2823 magnuson.matthew@epa.gov, (513) 569-7321
John Hall Sang Don Lee
hall.john@epa.gov, (513) 487-2814 lee.sangdon@epa.gov, (919) 541-4531

To download products go to: http://www.epa.gov/nhsrc/pubs.html
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