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    Abstract

        
            This study was performed to establish a quality controlled data set about the levels of radio nuclide activity in the environment and in selected biota in the U.S. Arctic. Sediment and biota samples were collected by the National Oceanic and Atmospheric Administration (NOAA), the National Biological Service, and the North Slope Borough`s Department of Wildlife Management to determine the impact of anthropogenic radionuclides in the Arctic. The results summarized in this report are derived from samples collected in northwest Alaska with emphasis on species harvested for subsistence in Barrow, Alaska. Samples were analyzed for the anthropogenic radionuclides {sup 90}Sr, {sup 137}Cs, {sup 238}Pu, {sup 239}Pu, {sup 240}Pu and {sup 241}Am. The naturally occurring radionuclides {sup 40}K, {sup 212}Pb and {sup 214}Pb were also measured. One goal of this study was to determine the amounts of anthropogenic radionuclides present in the Beaufort Sea. Sediment samples were isotopically fingerprinted to determine the sources of radio nuclide activities. Biota samples of subsistence and ecological value were analyzed to search for evidence of bio-accumulation of radionuclides and to determine the radiation exposures associated with subsistence living in northern Alaska. The anthropogenic radio nuclide content of sediments collected in the Beaufort Sea was predominantly themore » result of the deposition of global fallout. No other sources of anthropogenic radionuclides could be conclusively identified in the sediments. The anthropogenic radio nuclide concentrations in fish, birds and mammals were very low. Assuming that ingestion of food is an important pathway leading to human contact with radioactive contaminants and given the dietary patterns in coastal Arctic communities, it can be surmised that marine food chains are presently not significantly affected.« less
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                    Between 1993 and 1995, marine and terrestrial animal samples were collected from the Beaufort Sea and northwest Alaska. These samples were analyzed at Los Alamos National Laboratory for the presence of the anthropogenic radionuclides, {sup 90}Sr, {sup 137}Cs, {sup 238}Pu, {sup 239+240}Pu, and {sup 241}Am. The measurement data were combined with food consumption rates based on survey results for populations residing in three northwest Alaskan communities and published age-dependent ingestion dose coefficients to estimate potential radiological impacts from the consumption of traditional animal foods harvested in this region. The results of this study indicate that committed equivalent doses to adultsmore » from {sup 90}Sr and {sup 137}Cs, due to consumption of traditional food sources are consistent with currently accepted estimates of average doses to adults in North America due to atmospheric nuclear weapons testing fallout.« less
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                    Sources and fluxes of plutonium isotopes along the margin of the Arctic Ocean

                    
                        Conference
                            Huh, C; Pisias, N; Clark, P; ... 
                            

                    Sediment cores collected during 1963--1985 from the Laptev and Chukchi Seas were analyzed for {sup 210}Pb, Pu isotopes and {sup 137}CS. The results are used to determine sedimentation rates, establish baselines of anthropogenic radionuclides, and study sources and pathways of anthropogenic radionuclides on the broad and shallow continental shelves bordering Siberia and Alaska. Apparent sedimentation rates determined for 7 cores using excess {sup 210}Pb vary between 0.2--0.7 cm/year. Down-core inventory of {sup 239,240}Pu based on five cores collected in 1985 from the Chukchi Shelf varies between 0.14--0.29 dpm/cm{sup 2}, which is comparable to that measured in soils of Fairbanks, Alaska.more » The {sup 240}Pu/{sup 239}Pu atom ratio throughout these Chukchi Shelf cores (0.184{+-}0.005) indicates that global fallout is the dominant and probably only source of Pu to that area. In comparison, a core collected in 1963 from the Laptev Sea (NW63-101) showed a much lower {sup 239,240}Pu inventory (0.024 dpm/CM2). Of particular interest is the pronounced variation of the {sup 240}Pu/{sup 239}Pu ratio in core NW63-101, which varies between 0.1827+0.0019 in the 0--3 cm interval and 0.0390{+-}0.0021 in the 5--10 cm interval, suggesting that global fallout and incidental release from fuels reprocessing activities are the dominant sources of Pu to the site during the periods of 1959--1963 and 1950--1957, respectively. Implications of these and other data on radionuclide contamination within the Arctic Ocean resulting from waste management practices of the Former Soviet Union will be discussed.« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    Isotopic signatures by bulk analyses
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                            Efurd, D; Rokop, D
                            

                    Los Alamos National Laboratory has developed a series of measurement techniques for identification of nuclear signatures by analyzing bulk samples. Two specific applications for isotopic fingerprinting to identify the origin of anthropogenic radioactivity in bulk samples are presented. The first example is the analyses of environmental samples collected in the US Arctic to determine the impact of dumping of radionuclides in this polar region. Analyses of sediment and biota samples indicate that for the areas sampled the anthropogenic radionuclide content of sediments was predominantly the result of the deposition of global fallout. The anthropogenic radionuclide concentrations in fish, birds andmore » mammals were very low. It can be surmised that marine food chains are presently not significantly affected. The second example is isotopic fingerprinting of water and sediment samples from the Rocky Flats Facility (RFP). The largest source of anthropogenic radioactivity presently affecting surface-waters at RFP is the sediments that are currently residing in the holding ponds. One gram of sediment from a holding pond contains approximately 50 times more plutonium than 1 liter of water from the pond. Essentially 100% of the uranium in Ponds A-1 and A-2 originated as depleted uranium. The largest source of radioactivity in the terminal Ponds A-4, B-5 and C-2 was naturally occurring uranium and its decay product radium. The uranium concentrations in the waters collected from the terminal ponds contained 0.05% or less of the interim standard calculated derived concentration guide for uranium in waters available to the public. All of the radioactivity observed in soil, sediment and water samples collected at RFP was naturally occurring, the result of processes at RFP or the result of global fallout. No extraneous anthropogenic alpha, beta or gamma activities were detected. The plutonium concentrations in Pond C-2 appear to vary seasonally.« less
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                    PAH composition and potential sources for sediment samples from the Beaufort and Barents Seas

                    
                        Conference
                            Yunker, M; Macdonald, R; Snowdon, L; ... 
                            

                    Sediment grabs and cores have been analyzed for parent and alkyl PAHs (polycyclic aromatic hydrocarbons) and time horizons have been determined using radionuclide distributions. PAH concentrations are significantly higher (2 to 20 times) in the Mackenzie River and the Beaufort Sea than in sediment from the Barents Sea. Concentrations exhibit little change between the Mackenzie River and shelf, but decrease slightly at the shelf edge. Barents Sea sediments have the highest concentrations in the southeast (near the major rivers), are slightly lower in the north and west of the sea, and are lowest near Novaya Zemlya. In most cases theremore » is little change in PAH composition between surface layers and deeper sediments (10--20 cm) that contain no detectable bomb radionuclides. PAH profiles and principal components analysis (PCA) clearly distinguish PAH sources for the Arctic. Barents Sea sediments are most similar to Arctic atmospheric aerosols in their PAH molecular-mass ratios and PCA projections. Samples from the west and north sides of the Barents Sea are consistent with a petroleum source, while samples from other areas have combustion sources. Anthropogenic combustion inputs are particularly important in the southern Barents Sea, whereas natural inputs are important to the Beaufort Sea. The uniformity and the relatively high concentration of Beaufort Sea PAHs reflects a river dominated input of natural PAHs which tends to overwhelm any anthropogenic sources. Despite the greater anthropogenic influence in the Barents Sea, PAH concentrations in Barents Sea sediments are generally lower than in Beaufort Sea sediments.« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                                                         
                                
                                
                            
                        
                                    
                                    
                                    
                    
                    
                        	 Similar Records


                        
                                
                    

                
            

            
            
            
            
        


        
    

        









	
		
                        

			
                            
                                	
                                        
                                            

                                        
                                    
	
                                        
                                            

                                        
                                    
	
                                        
                                            

                                        
                                    


                            

			

			
			
                            
                                	 Website Policies / Important Links
	 Contact Us
	
	Vulnerability Disclosure Program
	
	Facebook
	Twitter
	YouTube


                            

				
			

		
	
	





    

    









