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• Purpose is to test, evaluate, and 
report on the performance of 
homeland security-related 
technologies

• Specializes in testing with live agents 
and simulated field conditions

• Applied R&D testing

• Technology information source for 
emergency responders 
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• Background: U.S. EPA responsible 
for decontamination of accidental and 
intentional releases of radiological 
material

• NHSRC is conducting technology              
evaluations for decontamination                    
of urban building materials 

• Objective: Develop approach and 
then evaluate commercially available 
radiological decontamination 
technologies applicable to urban 
building materials
– This evaluation was conducted at Idaho 

National Laboratory (Robert V. Fox)
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• Strippable Coating #1
– Radionuclide bound physically in cured 

material

– Wet coating provided “ready to apply”

– Applied as paint

• Strippable Coating #2
– Affinity shifting and binding chemistries 

extract and bind radionuclide

– Radionuclide also bound physically in 
cured material

– Two-part concentrate that requires 
mixing with water 

– Applied as paint
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• Type II Portland cement 
(structural concrete)
– Single batch of Redi-mix poured 

into 0.9 m2 forms and cured for 21 
days

– 15 cm ´ 15 cm ´ 4 cm unpainted 
concrete coupons cut from forms 
with laser saw

• Concrete shown to be typical of 
concrete from around U.S.
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• Applied as mist of 2.5 mL of 
aqueous solution
– Coupon edges taped so only 

surfaces contaminated

• Target activity of 53 � Ci ± 5 � Ci 

• Perfect homogeneity not critical 
because total surface activity 
measured

• Activity measured with intrinsic 
germanium detectors

NitrogenNitrogen
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• Each strippable coating tested 
on separate test stands

• Coupons placed vertically and 
horizontally in 60 cm x 90 cm 
arrays within radiological hood
– Coupons placed throughout test 

stand (marked by “x”)

• Surface was uneven with 
millimeters gaps between 
coupons
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• Strippable coatings applied 7 

days and 30 days after Cs-137 
application
– Tested importance of the timing of 

decontamination response

• Vendors suggested three 
successive application and 
removal cycles
– Day 1: application, cure overnight

– Day 2: removal, application, cure

– Day 3: removal, application, cure

– Day 4: removal, activity measurement

• Measured activity of several 
coupons after each application 
and removal cycle
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• Calculated Percent Removal (%R) and 
Decontamination Factor (DF)

%R = (1-Af/Ao) × 100% and DF = Ao/Af

Af - activity after application of strippable coatings             
aAo - activity before

• 7 day and 30 day results for both strippable coating 
technologies

• Progressive decontamination results with each 
application and removal cycle

• Results at various surface locations
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4.9 ± 0.978.6 ± 4.611.7 ± 2.354.6 ± 1.7Avg. ± SD

4.6 ± 0.977.5 ± 5.212.0 ± 2.653.6 ± 1.5Vertical

5.1 ± 0.979.7 ± 4.111.3 ± 2.355.7 ± 1.3Horizontal

#2

1.5 ± 0.230.3 ± 9.038.4 ± 4.755.2 ± 2.4Avg. ± SD

1.4 ± 1.228.0 ± 9.838.5 ± 5.353.5 ± 1.7Vertical

1.5 ± 1.232.5 ± 8.538.3 ± 4.556.8 ± 1.7Horizontal

#1

DF%R

Post-Decon
Activity  

� Ci/Coupon

Pre-Decon 
Activity 

� Ci/CouponOrientationSC
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• No significant difference between 
vertical and horizontal %Rs for either SC

• Significant difference between %R for 
SC #1 and #2



Office of Research and Development
National Homeland Security Research Center

'*
���
����##����
�����	�
$��%
�������

• No significant difference between 
vertical and horizontal %Rs for either SC

• Significant difference between %R for 
SC #1 and #2
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%
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SC #2

4.2 ± 1.473.8 ± 9.014.1 ± 5.253.5 ± 1.8Avg. ± SD

3.7 ± 0.871.5 ± 6.315.3 ± 3.853.3 ± 1.9Vertical

4.8 ± 1.676.2 ± 11.212.9 ± 6.553.6 ± 1.8Horizontal

#2

1.5 ± 0.233.8 ± 10.736.0 ± 6.454.4 ± 2.6Avg. ± SD

1.5 ± 0.331.9 ± 13.037.8 ± 7.055.6 ± 1.4Vertical

1.6 ± 0.235.8 ± 8.734.3 ± 5.853.2 ± 3.0Horizontal

#1

DF%R

Post-Decon
Activity  

� Ci/Coupon

Pre-Decon 
Activity 

� Ci/CouponOrientationSC
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100%100%100%100%100%100%Total

23% ± 8%18%27%34%12%22%Third

19% ± 5%16%22%12%26%17%Second

59% ± 6%66%51%54%62%61%First

AverageCoupon 3Coupon 2Coupon 1Coupon 2Coupon 1

30 Day Results7 Day Results

Application

100%100%100%100%100%100%Total

5% ± 2%5%7%6%2%5%Third

13% ± 5%14%20%13%6%12%Second

82% ± 7%81%73%81%92%83%First

AverageCoupon 3Coupon 2Coupon 1Coupon 2Coupon 1

30 Day Results7 Day Results

Application

Strippable Coating #1

Strippable Coating #2

• Across both strippable coatings, most removal of Cs-137 was during first application
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$58.84/m2 for one application$16.66/m2 for one applicationCost of material

Minimal, only loose particles removedMinimal, only loose particles removedSurface damage

Solid waste production: ~0.5 kg/m2

Solid waste volume: ~0.188 g/cm3

Solid waste production: ~0.26 kg/m2

Solid waste volume: ~0.145 g/cm3Secondary waste 

portableportablePortability

If sprayer used, 110 v; otherwise noneIf sprayer used, 110 v; otherwise nonePower

No specialized trainingNo specialized trainingSkilled labor

May extend removal timeVery conduciveIrregular surfaces

Application: 4.6 m2/hr Removal: 1.6 m2/hr Application: 12 m2/hr Removal: 4.9 m2/hr Decon. Rate 

Strippable Coating #2Strippable Coating #1

• Strippable Coating #1 solidified in sprayer following incomplete cleaning
– mineral spirit cleaning required

• Strippable Coating #2 solidified in sprayer following freezing during shipment



Office of Research and Development
National Homeland Security Research Center

��	������	�

• Strippable coating #1 removed ~32% 
Cs-137 from unpainted concrete

• Strippable coating #2 removed ~76% 
Cs-137 from unpainted concrete

• For both coatings, days following 
contaminant application and 
orientation did not significantly impact 
results

• Material cost $17/m2 and $59/m2; labor 
and equipment would increase the 
cost of decontamination

• Next step…larger scale physical 
removal technologies


