
skip to main content





    
        
            
                
    
        	 Sign In
	Create Account


    
		


            

            
                
                    
                        
                            Show search

                            Show menu
                        

                        
                            

                            U.S. Department of Energy
Office of Scientific and Technical Information
                        

                    

                    
                        
    
    
    
    
    
    
    
    

    
        
            
                Search terms:
                
                Advanced search options
                

                
                    
                        
                            
                        

                        Advanced Search OptionsAdvanced Search queries use a traditional Term Search.  For more info, see our FAQ.
                    

                        
                            All Fields: 
                            
                        

                        
                            Title: 
                            
                        

                        
                            Author / Contributor: 
                            
                        

                        
                            Digital Object Identifier (DOI): 
                            
                        

                        
                            Identifier Numbers: 
                            
                        

                        
                            Publication Date: 
                            
                                
                                to
                                
                            

                        

                


                
                     More Options ...
                    
                        
                            Full Text: 
                            
                        

                        
                            Resource Type: 
                            
                                
                                
                            

                            
                                
                                    
                                        
                                            
                                                Journal Article
                                                    

                                                
                                                Technical Report
                                                    

                                                
                                                Data
                                                    

                                                
                                                Software
                                                    

                                                
                                                Patent
                                                    

                                                
                                                Conference / Event
                                                    

                                                
                                            

                                            
                                                Book / Monograph
                                                    

                                                
                                                Program Document
                                                    

                                                
                                                Thesis / Dissertation
                                                    

                                                
                                                Video / Audio
                                                    

                                                
                                                Miscellaneous
                                                    

                                                
                                            

                                        

                                    


                                
                                
                            

                        

                        
                        
                            Subject: 
                            
                        

                        
                            Site: 
                            All


                        

                        
                            Research Org: 
                            
                        

                        
                            Sponsoring Org: 
                            
                        

                        
                            Update Date: 
                            
                                
                                to
                                
                            

                        

                        
                            Limit to INIS / NSA records only 
                                

                            
                        

                        
                            Limit to Nobel Prize winning researchers only 
                                

                            
                        

                        
                        

                    

                


                
                     Search
                


                

            

        

        
            Submit
        


    






    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    



                    

                

            

        

        
            
                
                    
                        	 Submit Research Results
	 Search Tools
	 Public Access Policy
	 PIDs Services & Dev Tools
	 About
	 FAQs
	 News
	 Sign In
	Create Account


                    
		
                
            

        

    




    
    
        OSTI.GOV
Conference: Study of Traces of Tritium at the World Trade Center
                
        

        
            
            Title: Study of Traces of Tritium at the World Trade Center

        


        
            
            	Full Record
	Other Related Research


        


        
                
            
            
                
                    
                        
                        
                        
                        
    
    Abstract

        
            Traces of tritiated water (HTO) were detected at the World Trade Center (WTC) ground zero after the 9/11/01 terrorist attack. A water sample from the WTC sewer, collected on 9/13/01, contained 0.164 {+-} 0.074 (2 {sigma}) nCi/L of HTO. A split water sample, collected on 9/21/01 from the basement of WTC Building 6, contained 3.53 {+-} 0.17 and 2.83 {+-} 0.15 nCi/L, respectively. These results are well below the levels of concern to human exposure. Several water and vegetation samples were analyzed from sites outside ground zero, located in Manhattan, Brooklyn, Queens, and the Kensico and Croton Reservoirs. No HTO above the background was found in those samples. Tritium radioluminescent (RL) devices were investigated as possible sources of the traces of tritium at ground zero. It was determined that the two Boeing 767 aircraft that hit the Twin Towers contained a combined 34 Ci of tritium at the time of impact in their emergency exit signs. There is also evidence that many weapons from law enforcement were present and destroyed at WTC. Such weaponry contains by design tritium sights. The fate and removal of tritium from ground zero were investigated, taking into consideration tritium chemistry and water flow originating frommore » the fire fighting, rain, as well as leaks from the Hudson River and broken mains. A box model was developed to describe the above scenario. The model is consistent with instantaneous oxidation of the airplane tritium in the jet-fuel explosion, deposition of a small fraction of HTO at ground zero, and water-flow controlled removal of HTO from the debris. The model also suggests that tritium from the weapons would be released and oxidized to HTO at a much slower rate in the lingering fires at ground zero.« less
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                    Tritium in the World Trade Center September 11, 2001 Terrorist Attack: It's Possible Sources and Fate

                    
                        Conference
                            Parekh, P; Semkow, T; Husain, L; ... 
                            

                    Traces of tritiated water (HTO) were determined at World Trade Center (WTC) ground zero after the 9/11/01 terrorist attack. A method of ultralow-background liquid scintillation counting was used after distilling HTO from the samples. A water sample from the WTC sewer, collected on 9/13/01, contained 0.174{plus_minus}0.074 (2{sigma}) nCi/L of HTO. A split water sample, collected on 9/21/01 from the basement of WTC Building 6, contained 3.53{plus_minus}0.17 and 2.83{plus_minus}0.15 nCi/L, respectively. Several water and vegetation samples were analyzed from areas outside the ground zero, located in Manhattan, Brooklyn, Queens, and Kensico Reservoir. No HTO above the background was found in thosemore » samples. All these results are well below the levels of concern to human exposure. Several tritium radioluminescent (RL) devices were investigated as possible sources of the traces of tritium at ground zero. Tritium is used in self-luminescent emergency EXIT signs. No such signs were present inside the WTC buildings. However, it was determined that Boeing 767-222 aircraft operated by the United Airlines that hit WTC Tower 2 as well as Boeing 767-223ER operated by the American Airlines, that hit WTC Tower 1, had a combined 34.3 Ci of tritium at the time of impact. Other possible sources of tritium include dials and lights of fire and emergency equipment, sights and scopes in weaponry, as well as time devices equipped with tritium dials. It was determined that emergency equipment was not a likely source. However, WTC hosted several law-enforcement agencies such as ATF, CIA, US Secret Service and US Customs. The ATF office had two weapon vaults in WTC Building 6. Also 63 Police Officers, possibly carrying handguns with tritium sights, died in the attack. The weaponry containing tritium was therefore a likely and significant source of tritium. It is possible that some of the 2830 victims carried tritium watches, however this source appears to be less significant that the other two. The fate of tritium in the attack depended on its chemistry. Any tritium present in the vicinity of jet-fuel explosion or fire would convert to HTO. The molecular tritium is also known to quickly exchange with water adsorbed on surfaces at ambient temperatures. Therefore, the end product of reacted tritium was HTO. A part of it would disperse into the atmosphere and a part would remain on site. The dynamic aspect of HTO removal was investigated taking into a consideration water flow at ground zero. Most of ground zero is encircled by the Slurry Wall, 70 ft deep underground, called a Bathtub. Approximately three million gallons of water were hosed on site in the fire-fighting efforts, and 1 million gallons fell as rainwater, between 9/11 and 9/21 (the day of the reported measurement). The combined water percolated through the debris down to the bottom of the Bathtub dissolving and removing HTO with it. That water would meet and combine with the estimated 26 million gallons of water that leaked from the Hudson River as well as broken mains, during the same period of 10 days after the attack. The combined water was collecting in the PATH train tunnel and continuously being pumped out to prevent flooding. A %Box model of water flow was developed to describe the above scenario. Considering the uncertainty in the amount of tritium present from sources other than the aircraft, as well as the dynamic character of tritium removal from the site, it is feasible to provide only a qualitative picture of the fate and behavior of tritium at WTC with the limited experimental data available. If the time history of tritium concentration at WTC had been measured, this study could have been a tracer study of water flow at WTC possibly useful to civil engineering.« less
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                    Elevated tritium levels at the World Trade Center

                    
                        Conference
                            Semkow, Thomas; Hafner, Ronald; Parekh, Pravin; ... 
                            

                    Traces of tritiated water (HTO) were detected at [the]World Trade Center (WTC) ground zero after the 9/11/01 terrorist attack. A method of ultralow-background liquid scintillation counting was used after distilling HTO from the samples. A water sample from the WTC sewer, collected on 9/13/01, contained 0.174 plus or minus 0.074 (2s) nCi/L of HTO. A split water sample, collected on 9/21/01 from the basement of WTC Building 6, contained 3.53 plus or minus 0.17 and 2.83 plus or minus 0.15 nCi/L, respectively. Several water and vegetation samples were analyzed from areas outside the ground zero, located in Manhattan, Brooklyn, Queens,more » and Kensico Reservoir. No HTO above the background was found in those samples. All these results are well below the levels of concern to human exposure.« less
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                    Investigation of fire at Council, Alaska: A release of approximately 3000 curies of tritium

                    
                        Technical Report
                            Jensen, G; Martin, J
                            

                    On September 6, 1987, about 6:00 a.m., a fire was discovered in the community building at Council, Alaska, where 12 radioluminescent (RL) light panels containing approximately 3000 Ci were stored. All of the tritium in the panels was released as a result of the fire. This report summarizes the recovery of the remains of the panels destroyed in the fire and investigations completed to evaluate the fire site for possible exposure of community residents or contamination by tritium release in the environment. Based on the analysis of urine samples obtained from individuals in the community and from Pacific Northwest Laboratorymore » personnel participating in the recovery operation, no evidence of exposure to individuals was found. No tritium (above normal background) was found in water and vegetation samples obtained at various locations near the site. 12 figs., 3 tabs.« less
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                    National Emission Standards for Hazardous Air Pollutants Calendar Year 2001

                    
                        Technical Report
                            Townsend, Y
                            

                    The Nevada Test Site (NTS) is operated by the U.S. Department of Energy (DOE), National Nuclear Security Administration Nevada Operations Office (NNSA/NV) as the site for nuclear weapons testing, now limited to readiness activities, experiments in support of the national Stockpile Stewardship Program, and the activities listed below. Located in Nye County, Nevada, the site's southeast corner is about 88 km (55 mi) northwest of the major population center, Las Vegas, Nevada. The NTS covers about 3,561 km2 (1,375 mi2), an area larger than Rhode Island. Its size is 46 to 56 km (28 to 35 mi) east to westmore » and from 64 to 88 km (40 to 55 mi) north to south. The NTS is surrounded, except on the south side, by public exclusion areas (Nellis Air Force Range [NAFR]) that provide another 24 to 104 km (15 to 65 mi) between the NTS and public lands (Figure 1.0). The NTS is characterized by desert valley and Great Basin mountain topography, with a climate, flora, and fauna typical of the southwest deserts. Population density within 150 km (93 mi) of the NTS is only about 0.2 persons per square kilometer, excluding the Las Vegas area. Restricted access, low population density in the surrounding area, and extended wind transport times are advantageous factors for the activities conducted at the NTS. Surface waters are scarce on the NTS, and slow-moving groundwater is present hundreds to thousands of feet below the land surface. The sources of radionuclides include current and previous activities conducted on the NTS (Figure 2.0). The NTS was the primary location for testing of nuclear explosives in the Continental U.S. between 1951 and 1992. Historical testing above or at ground surface has included (1) atmospheric testing in the 1950s and early 1960s, (2) earth-cratering experiments, and (3) open-air nuclear reactor and rocket engine testing. Since the mid-1950s, testing of nuclear explosive devices has occurred underground in drilled vertical holes or in mined tunnels (DOE 1996a). No such tests have been conducted since September 23, 1992 (DOE 2000). Limited non-nuclear testing includes spills of hazardous materials at the Hazardous Materials Spill Center, private technology development, aerospace and demilitarization activities, and site remediating activities. Processing of radioactive materials is limited to laboratory analyses, and handling is restricted to transport, storage, and assembly of nuclear explosive devices and operation of radioactive waste management sites (RWMSs) for low-level radioactive and mixed waste (DOE 1996a). Monitoring and evaluation of the various activities conducted onsite indicate that the potential sources of offsite radiation exposure in CY 2001 were releases from (1) evaporation of tritiated water (HTO) from containment ponds that receive drainage water from E Tunnel in Area 12 and from discharges of two wells (Well U-3cn PS No. 2 and Well ER-20-5 No.3) into lined ponds, (2) onsite radio analytical laboratories, (3) the Area 5 RWMS (RWMS-5) facility, and (4) diffuse sources of tritium and re- suspension of plutonium and americium. The following sections present a general description of the present sources on the NTS and at the North Las Vegas Facility.« less
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                    A discriminating tritium monitor engineered for tritium handling facility applications

                    
                        Conference
                            Davey, E; Faught, R - Fusion Technol.; (United States)
                            

                    Tritium instrumentation is required for the protection of personnel in any facility handling significant quantities of tritium. In such facilities, in a chronic or accidental tritium release situation, tritium may be present in the air as tritiated hydrogen gas (HT, DT, T/sub 2/) or tritiated water vapour (HTO, T/sub 2/O, DTO). For health protection purposes, the airborne tritium concentration of each species should be determined separately since the two species represent vary different radiological hazards. This paper describes a tritium monitor that is capable of measuring the airborne concentration of tritium species in the range from 0.037 MBq/m/sup 3/ (1more » ..mu..Ci/m/sup 3/) to 7.4x10/sup 4/ MBq/m/sup 3/ (2.0x10/sup 6/ ..mu..Ci/m/sup 3/) with a resolution of 0.074 MBq/m/sup 3/ (2 ..mu..Ci/m/sup 3/) in the lowest range. The measurement principle is based on the separation of tritium species by a permeable membrane and the measurement of sample air activities by conventional ion chamber based tritium monitors.« less
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