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Railway/Subway cars present a particularly unusual scenario for bio-decontamination due to their complexity of 

construction and, given their function for mass transport, for the unpredictable potential to affect nearby 

resources. TIAX has developed a liquid spray-applied coating that forms a strippable film to encapsulate both 

liquid and particulate hazards. Upon curing the film is readily removed for disposal. For a US EPA-Office of 

Homeland Security project, we focused on an adaptation incorporating a quaternary ammonium compound 

(Quat) as an active biocide to address the scenario of a powdered biological threat settling onto subway car 

interior surfaces. 

This spray-on system can mitigate contaminant exposure by immediate encapsulation, preventing cross-

contamination and minimizing the quantity of hazardous waste generated. Incorporating a Quat into the coating 

provides permanent encapsulation with excellent biocidal activity. The removal technique provides for rolling 

the contaminant inward as it is stripped from the surface. This results in the contaminant being sequestered 

within the solid, rolled material, ready for disposal without special handling. 

The subject study used replicate evaluation of 1-mg quantities of benign, powdered bacilli onto 25-cm2 area 

test coupons from subway cars corresponding to 8x107 CFU/m2 inoculant. Bacillus thuringiensis and Bacillus 

atrophaeus were used as surrogate inoculants against several non-porous surfaces found in subway cars. The 

technique demonstrated the following benefits:  

▪ 97% removal efficacy with 2+ log kill of powdered, aerosol-deposited bacilli 

▪ No secondary containment required ahead of treatment (i.e., no enclosure of contaminated equipment) 

▪ Minimum manpower: one or two technicians for coating application and subsequent removal 

▪ Minimal outside logistical support (no special tools, electrical, external water supply, etc.) 

▪ Reduced risk to the hazmat responders, public and environment by immediate encapsulation of the hazard 

▪ No water washdown, no ground containment devices (e.g., booms - especially difficult for railcars) 

▪ Encapsulation allows time for subsequent, more complete action planning (e.g., either complete treatment in 

place or move the hazard to a better location for further remediation) 

▪ Application uses inexpensive, commercially available, battery-operated, hand-held paint sprayer 

▪ Treatment materials are non-toxic, and environmentally safe 

▪ Highly compatible with all non-porous materials of construction 

▪ Minimal solid waste generated for a 60-ft subway car is approximately 15-25 kg, no liquid waste  

▪ Produced a one-year shelf-stable formulation with 2-log biohazard reduction (removal + kill) 

▪ Formulations capable of 5-log biohazard reduction possible, but result in shorter shelf life. 

___________________________________ 

  

1 





Accessibility Report





		Filename: 

		16_Beltis_Abstract.pdf









		Report created by: 

		



		Organization: 

		







[Enter personal and organization information through the Preferences > Identity dialog.]



Summary



The checker found no problems in this document.





		Needs manual check: 0



		Passed manually: 2



		Failed manually: 0



		Skipped: 1



		Passed: 29



		Failed: 0







Detailed Report





		Document





		Rule Name		Status		Description



		Accessibility permission flag		Passed		Accessibility permission flag must be set



		Image-only PDF		Passed		Document is not image-only PDF



		Tagged PDF		Passed		Document is tagged PDF



		Logical Reading Order		Passed manually		Document structure provides a logical reading order



		Primary language		Passed		Text language is specified



		Title		Passed		Document title is showing in title bar



		Bookmarks		Passed		Bookmarks are present in large documents



		Color contrast		Passed manually		Document has appropriate color contrast



		Page Content





		Rule Name		Status		Description



		Tagged content		Passed		All page content is tagged



		Tagged annotations		Passed		All annotations are tagged



		Tab order		Passed		Tab order is consistent with structure order



		Character encoding		Passed		Reliable character encoding is provided



		Tagged multimedia		Passed		All multimedia objects are tagged



		Screen flicker		Passed		Page will not cause screen flicker



		Scripts		Passed		No inaccessible scripts



		Timed responses		Passed		Page does not require timed responses



		Navigation links		Passed		Navigation links are not repetitive



		Forms





		Rule Name		Status		Description



		Tagged form fields		Passed		All form fields are tagged



		Field descriptions		Passed		All form fields have description



		Alternate Text





		Rule Name		Status		Description



		Figures alternate text		Passed		Figures require alternate text



		Nested alternate text		Passed		Alternate text that will never be read



		Associated with content		Passed		Alternate text must be associated with some content



		Hides annotation		Passed		Alternate text should not hide annotation



		Other elements alternate text		Passed		Other elements that require alternate text



		Tables





		Rule Name		Status		Description



		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot



		TH and TD		Passed		TH and TD must be children of TR



		Headers		Passed		Tables should have headers



		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column



		Summary		Skipped		Tables must have a summary



		Lists





		Rule Name		Status		Description



		List items		Passed		LI must be a child of L



		Lbl and LBody		Passed		Lbl and LBody must be children of LI



		Headings





		Rule Name		Status		Description



		Appropriate nesting		Passed		Appropriate nesting










Back to Top

