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    Abstract

        
            The Pinot Project was designed to provide some indication of the extent to which gases from a confined underground explosion in oil shale would migrate parallel to the bedding planes. At 0800 on Aug. 2, 1960, 946 lb of nitromethane was fired in shot hole No. 1. There was no visible damage to the mine adit or to any structure associated with cation of the extent to which gases from a confined underground explosion in oil shale would migrate parallel to the bedding planes. At 0800 on Aug. 2, 1960, 946 lb of nitromethane was fired in shot hole No. 1. There was no visible damage to the mine adit or to any stnucture associated with the workings. Gas samples collected from sampling holes near the shot hole were analyzed for Kr/sup 85/, which had been included with the nitromethane as a tracer. It appeared that the Kr/sup 85/ concentration in the samples out to 50 ft was more or less independent of space and time between +2 and +50 hr. Relativsly little Kr/sup 85/ was detected at 125 ft and none beyond. About (20 plus or minus 10)% of the Kr/sup 85/ escaped into ths adit. The results ofmore » the Pinot experiment cannot be extrapolated quantitatively to the case of a nuclear explosion in oil shale. Even if the structure at the Pinot site is typical of oil shale, the generation of a smaller quantity of noncondensible gases per unit energy in a nuclear explosion (as compared with a chemical explosion), the shonter time scale of the ensrgy release and the higher temperatares and pressures encountered will all have a definite influence on the effective containment distance. One can conclude, however, that, if the medium at the site of a potential nuclear experiment is similar to that at Pinot, the radioactive gases will not travel preferentially in directions parallel to the bedding planes, but rather will tend to expand mors or less spherically from the shot point. In other words, an explosion in oil shale designed not to vent in a direction perpendicular to the bedning planes will be just as tight parallel to the bedding planes. (auth)« less
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                    Bomb oil shale and it'll burn easier

                    
                        Journal Article

                    Fragmentation of shale nuclear explosives can set the stage for profitable in situ combustion, scientists say. Production of 100,000 bpd is possible. The concept of a commercial-scale production operation is based on nuclear fragmentation of oil shale for in situ combustion in 1,000-ft thick shale beds. The shale area would be divided into areas somewhat smaller than 1 mile sq. Each square is considered a self-contained shale-oil plant. Within each plant area, 4 subareas are considered individual retorts. Within each ''retort'' the oil shale is thoroughly fragmented by a series of 250-kiloton nuclear shots, arranged in a 5-spot pattern. Themore » spacing of these shots is critical so that fragmentation occurs within the retort, but only fracturing occurs between retorts. Thus, each retort is separated from the others by a barrier of relatively impermeable shale. Each plant, or group of 4 retorts, consitutes an operating entity. All holes (20 in each plant) are drilled, loaded, and fired one at a time. After the shale within the plant has been fragmented, construction of the underground workings and surface facilities begins.« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    Fracturing oil shale with nuclear explosive for in-situ retorting

                    
                        Journal Article
                            Lekas, M; Carpenter, H - Q. Colo. Sch. Mines; (United States)
                            

                    A graph is given which represents a concept of a commercial scale operation based upon a fragmentation array in a 1000 ft thick shale bed. In this concept, the shale area would be divided into areas somewhat smaller than 1 mile square. Such areas are considered as self-contained shale oil plants. Within each plant area that shale would be broken by firing 20 nuclear explosives, grouped into retorts of 5 shots each. The spacing between the explosives would be selected so that the shale would be thoroughly fragmented within the retorts. The 20 emplacement holes would be drilled, loaded, andmore » fired one at a time. After the breaking up of the shale within the plant area by the explosives, the construction of the underground workings and surface facilities could begin. The 4 retorts would be burned out in sequence. After the burning out of the last retort in the plant drilling and blasting of the adjacent plant area could begin. Each plant could produce 150 million bbl at the rate of 100,000 bbl/d for 4 yr, assuming 50% recovery.« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    Source physics experiments at the Nevada Test Site.

                    
                        Conference
                            Lee, Ping; Snelson, Catherine; Abbott, Robert; ... 
                            

                    The U. S. capability to monitor foreign underground nuclear test activities relies heavily on measurement of explosion phenomena, including characteristic seismic, infrasound, radionuclide, and acoustic signals. Despite recent advances in each of these fields, empirical, rather than physics-based, approaches are used to predict and explain observations. Seismologists rely on prior knowledge of the variations of teleseismic and regional seismic parameters such as p- and s-wave arrivals from simple one-dimensional models for the teleseismic case to somewhat more complicated enhanced two-dimensional models for the regional case. Likewise, radionuclide experts rely on empirical results from a handful of limited experiments to determinemore » the radiological source terms present at the surface after an underground test. To make the next step in the advancement of the science of monitoring we need to transform these fields to enable predictive, physics-based modeling and analysis. The Nevada Test Site Source Physics Experiments (N-SPE) provide a unique opportunity to gather precise data from well-designed experiments to improve physics-based modeling capability. In the seismic experiments, data collection will include time domain reflectometry to measure explosive performance and yield, free-field accelerometers, extensive seismic arrays, and infrasound and acoustic measurements. The improved modeling capability that we will develop using this data should enable important advances in our ability to monitor worldwide for nuclear testing. The first of a series of source physics experiments will be conducted in the granite of Climax Stock at the NTS, near the locations of the HARD HAT and PILE DRIVER nuclear tests. This site not only provides a fairly homogeneous and well-documented geology, but also an opportunity to improve our understanding of how fractures, joints, and faults affect seismic wave generation and propagation. The Climax Stock experiments will consist of a 220 lb (TNT equivalent) calibration shot and a 2200 lb (TNT equivalent) over-buried shot conducted in the same emplacement hole. An identical 2200 lb shot at the same location will follow to investigate the effects of pre-conditioning. These experiments also provide an opportunity to advance capabilities for near-field monitoring, and on-site inspections (OSIs) of suspected testing sites. In particular, geologic, physical, and cultural signatures of underground testing can be evaluated using the N-SPE activities as case studies. Furthermore, experiments to measure the migration of radioactive noble gases to the surface from underground explosions will enable development of higher fidelity radiological source term models that can predict migration through a variety of geologic conditions. Because the detection of short-lived radionuclides is essential to determining if an explosion was nuclear or conventional, a better understanding of the gaseous and particulate radionuclide source terms that reach the surface from underground testing is critical to development of OSI capability.« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    Blasting technology for modified in-situ oil shale retorts

                    
                        Conference
                            Ricketts, T - Soc. Pet. Eng. AIME, Pap.; (United States)
                            

                    Occidental Oil Shale, Inc., an equal partner with Tenneco Shale Oil Company in the Cathedral Bluffs Shale Oil Company, has spent since 1972 developing and demonstrating its modified in situ oil shale process at its Logan Wash mine near Debeque, Colorado. The Occidental modified in situ process consists of first mining out a limited amount of rock from within an underground retort volume to allow the explosive expansion of the surrounding rock into the mined void volumes. The explosive expansion forms a large underground rubble bed contained within a retort chamber which must contain a fairly uniform particle size distributionmore » and void redistribution to provide reasonable oil recovery during subsequent in situ processing operations. The processing involves first igniting the top of the rubble pile and then injecting air into the top of the retort to drive the combustion front downward through the entire rubblized volume. The oil is continuously collected at the bottom of the retort during the processing. Two side-by-side commercial-sized retorts, Retorts 7 and 8, have recently been constructed at the Logan Wash mine using newly developed horizontal free-face blasting technology. Retorts 7 and 8 were blasted in February and April of 1981, respectively, each using nearly 550,000 lbs. of explosives in ANFO equivalent loaded within nearly 550 blastholes for each retort. The resulting rubble beds were about 230-ft high with cross-sections of approximately 27,225 ft/sup 2/. The blasting principles used to construct these commercial-sized retorts and the rubblization results are described in detail in this paper.« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    Bronco oil shale study

                    
                        Technical Report

                    The feasibility of using deeply buried underground nuclear explosions to break oil shale deposits for in situ retorting was examined. A location in the Piceanse Creek Basin in western Colorado has been investigated as a site for further studies and field investigation. It is recommended that safety and engineering field work are done to determine whether the location is suitable for a field test. Project Bronco, a proposed 50-kiloton nuclear explosion experiment is described. Bronco will provide information related to: the technical and economic feasibility of the basic concept, a predictive capability for the physical effects of nuclear explosions, andmore » the distribution of radioactivity and its behavior during retorting. The explosion is expected to produce a chimney 230 ft across and 520 ft high (measured up from the shot point), containing over one million tons of fragmented oil shale. Fractures may extend as far as 460 ft laterally beyond the chimney edge. Post-shot drilling will reveal the size and shape of the chimney, the extent of fracturing, and the distribution of heat radioactivity. Tentatively, mixtures of air and recycle gas will be injected via drill holes to the chimney top. Drill holes to the chimney bottom will remove off-gas, oil mist, and liquid oil. During retorting, measurements will be made of temperatures in the chimney. Samples of gas and oil will be analyzed for physical characteristics, chemical composition, and radioactive content, if any. Additional data on retorting efficiency will be obtained in post-retorting drill holes.« less
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