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    Abstract

        
            This report describes the first phase in evaluating the geology and hydrology of the Basin and Range Province for potential suitability of geohydrologic environments for isolation of high-level radioactive waste. The geologic and hydrologic factors considered in the Province evaluation include distribution of potential host rocks, tectonic conditions and data on ground-water hydrology. Potential host media considered include argillaceous rocks, tuff, basaltic rocks, granitic rocks, evaporites, and the unsaturated zone. The tectonic factors considered are Quaternary faults, late Cenozoic volcanics, seismic activity, heat flow, and late Cenozoic rates of vertical uplift. Hydrologic conditions considered include length of flow path from potential host rocks to discharge areas, interbasin and geothermal flow systems and thick unsaturated sections as potential host media. The Basin and Range Province was divided into 12 subprovinces; each subprovince is evaluated separately and prospective areas for further study are identified. About one-half of the Province appears to have combinations of potential host rocks, tectonic conditions, and ground-water hydrology that merit consideration for further study. The prospective areas for further study in each subprovince are summarized in a brief list of the potentially favorable factors and the issues of concern. Data compiled for the entire Province do not permitmore » a complete evaluation of the favorability for high-level waste isolation. The evaluations here are intended to identify broad regions that contain potential geohydrologic environments containing multiple natural barriers to radionuclide migration. 13 refs., 14 figs.« less
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                    Geologic and hydrologic characterization and evaluation of the Basin and Range Province relative to the disposal of high-level radioactive waste. Part III. Geologic and hydrolic evaluation

                    
                        Technical Report
                            Bedinger, M; Sargent, K; Brady, B
                            

                    The geologic and hydrologic factors considered in the Province evaluation include distribution of potential host rocks, tectonic conditions and data on ground-water hydrology. Potential host media considered include argillaceous rocks, tuff, basaltic rocks, granitic rocks, evaporites, and the unsaturated zone. The tectonic factors considered are Quaternary faults, late Cenozoic volcanics, seismic activity, heat flow, and late Cenozoic rates of vertical uplift. Hydrologic conditions considered include length of flow path from potential host rocks to discharge areas, interbasin and geothermal flow systems and thick unsaturated sections as potential host media. The Basin and Range Province was divided into 12 subprovinces; eachmore » subprovince is evaluated separately and prospective areas for further study are identified. About one-half of the Province appears to have combinations of potential host rocks, tectonic conditions, and ground-water hydrology that merit consideration for further study. The prospective areas for further study in each subprovince are summarized in a brief list of the potentially favorable factors and the issues of concern. Data compiled for the entire Province do not permit a complete evaluation of the favorability for high-level waste isolation. The evaluations here are intended to identify broad regions that contain potential geohydrologic environments containing multiple natural barriers to radionuclide migration. 13 refs., 14 figs.« less
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                    Geologic and hydrologic characterization and evaluation of the Basin and Range Province relative to the disposal of high-level radioactive waste. Part II. Geologic and hydrologic characterization

                    
                        Technical Report
                            Sargent, K; Bedinger, M
                            

                    The geology and hydrology of the Basin and Range Province of the western conterminous United States are characterized in a series of data sets depicted in maps compiled for evaluation of prospective areas for further study of geohydrologic environments for isolation of high-level radioactive waste. The data sets include: (1) average precipitation and evaporation; (2) surface distribution of selected rock types; (3) tectonic conditions; and (4) surface- and ground-water hydrology and Pleistocene lakes and marshes. Rocks mapped for consideration as potential host media for the isolation of high-level radioactive waste are widespread and include argillaceous rocks, granitic rocks, tuffaceous rocks,more » mafic extrusive rocks, evaporites, and laharic breccias. The unsaturated zone, where probably as thick as 150 meters (500 feet), was mapped for consideration as an environment for isolation of high-level waste. Unsaturated rocks of various lithologic types are widespread in the Province. Tectonic stability in the Quaternary Period is considered the key to assessing the probability of future tectonism with regard to high-level radioactive waste disposal. Tectonic conditions are characterized on the basis of the seismic record, heat-flow measurements, the occurrence of Quaternary faults, vertical crustal movement, and volcanic features. Tectonic activity, as indicated by seismicity, is greatest in areas bordering the western margin of the Province in Nevada and southern California, the eastern margin of the Province bordering the Wasatch Mountains in Utah and in parts of the Rio Grande valley. Late Cenozoic volcanic activity is widespread, being greatest bordering the Sierra Nevada in California and Oregon, and bordering the Wasatch Mountains in southern Utah and Idaho. 43 refs., 22 figs.« less
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                    Geologic and hydrologic characterization and evaluation of the basin and range province relative to the disposal of high-level radioactive waste. Part 2: geologic and hydrologic characterization

                    
                        Technical Report
                            Bedinger, M; Sargent, K
                            

                    The geology and hydrology of the Basin and Range Province are characterized. The boundary follows the natural ground-water flow-unit boundaries that define most of the area. Factors selected for characterization are those that are considered to be significant in identification of suitable environments for waste isolation for which data are available. Factors selected for characterization include: (1) surface distribution of selected rock types; (2) unsaturated media; (3) tectonic conditions; (4) ground water hydrology; (5) ground water quality; and (6) pleistocene hydrologic features.

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    YUCCA MOUNTAIN SITE DESCRIPTION

                    
                        Technical Report
                            Simmons, A
                            

                    The ''Yucca Mountain Site Description'' summarizes, in a single document, the current state of knowledge and understanding of the natural system at Yucca Mountain. It describes the geology; geochemistry; past, present, and projected future climate; regional hydrologic system; and flow and transport within the unsaturated and saturated zones at the site. In addition, it discusses factors affecting radionuclide transport, the effect of thermal loading on the natural system, and tectonic hazards. The ''Yucca Mountain Site Description'' is broad in nature. It summarizes investigations carried out as part of the Yucca Mountain Project since 1988, but it also includes work donemore » at the site in earlier years, as well as studies performed by others. The document has been prepared under the Office of Civilian Radioactive Waste Management quality assurance program for the Yucca Mountain Project. Yucca Mountain is located in Nye County in southern Nevada. The site lies in the north-central part of the Basin and Range physiographic province, within the northernmost subprovince commonly referred to as the Great Basin. The basin and range physiography reflects the extensional tectonic regime that has affected the region during the middle and late Cenozoic Era. Yucca Mountain was initially selected for characterization, in part, because of its thick unsaturated zone, its arid to semiarid climate, and the existence of a rock type that would support excavation of stable openings. In 1987, the United States Congress directed that Yucca Mountain be the only site characterized to evaluate its suitability for development of a geologic repository for high-level radioactive waste and spent nuclear fuel.« less
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                    Status of geologic and hydrologic characterization of a potential nuclear waste repository site in basalt. [Abstract only]

                    
                        Conference
                            Price, S; Gephart, R
                            

                    Within the Basalt Waste Isolation Project, geohydrologic studies are focusing on repository site characterization, particularly those factors that might influence groundwater transport of radionuclides to the accessible environment. Beneath the Hanford Site, the Columbia River basalt consists of at least 70 basalt flows extending to a depth of >3 km. Within the 180-km/sup 2/ central Cold Creek syncline, these flows appear to be nearly flat lying; at least four are thick (>40 m) and laterally continuous and are presently considered potential candidates for repository development. These flows lie 850 to 1150 m below ground level within a 47-km/sup 2/ areamore » currently considered to be the prime candidate site. Tectonic studies appear to indicate that the site area was deforming at a low average rate of strain in the Miocene and that this rate has continued into the late Cenozoic. Available head and hydrologic data appear to indicate that groundwater within the deeper basalts generally moves laterally through zones of higher hydraulic conductivity (flow tops) and vertically through the fractured flow interiors. Hydraulic head gradients appear to be low (approx. 10/sup -4/ m/m). Horizontal hydraulic conductivity values of 10/sup -11/ to 10/sup -14/ m/s have been measured within flow interiors; tests needed to obtain vertical hydraulic conductivity values are planned. An iterative approach involving numerical modeling and data collection and interpretation is being used to develop a preliminary geohydrologic conceptual model of the potential site and surrounding area.« less
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