





























































































	Assessment of Hydrologic Transport of Radionuclides from the Gnome Underground Nuclear Test Site, New Mexico

	Abstract

	Contents
	Introduction
	Methodology
	Hydrogeologic Setting

	Release Scenarios

	Data
	Results
	Discussion

	Conclusions

	References


	Figures
	Figure 1. Setting of the Gnome site in the northern Delaware Basin 
	Figure 2.  Cross section through Project Gnome site showing relation of nuclear cavity, drift, and shaft to local stratigraphy
	Figure 3. Map of the Gnome site showing  Gnome and Coach drifts and significant wells
	Figure 4. Timeline of events at the Gnome site
	Figure 5. Detail of T23S, R30E, Section 34 showing hypothesized
migration paths to the drilling exclusion boundary
	Figure 6. Molded tritium concentrations at the drilling  exclusion boundary resulting from the Gnome shot and tracer test
	Figure 7. (a) Modeled concentrations of 36Cl from the nuclear shot
at the drilling exclusion boundary, and (b) Modeled concentration of 99Tc from the nuclear shot at the drilling exclusion boundary 
	 Figure 8. (a) Modeled concentration of 137Cs from the nuclear shot and tracer test at the drilling exclusion boundary, and (b) Modeled concentration of 90Sr from the nuclear shot and tracer test from the drilling exclusion boundary
	Figure 9.  Modeled 3H, 90Sr, and 137Cs
concentrations at the drilling exclusion boundary resulting from the tracer test only 
	Figure 10. Modeled peak mean tritium concentrations versus distance west of surface ground zero 
	Figure 11. Sensitivity of mean tritium concentration 8 km west of surface ground zero to changes in correlation scale 
	Figure 12. Sensitivity of mean tritium concentration 8 km west of surface ground zero to changes in mean velocity

	Figure 13. Sensitivity of mean tritium concentration 8 km west of surface ground zero to changes in variance
	Figure 14. Sensitivity of mean tritium concentration 8 km west of surface ground zero to changes in the hydrodynamic dispersion coefficient 
	Figure 15. Sensitivity of modeled 90Sr concentrations crossing the Gnome site boundary in the mean Kd. 

	Figure 16. Sensitivity of modeled 137Cs concentrations crossing the Gnome site boundary in the mean Kd.  

	Tables
	Table 1. Radionuclides Injected Into the Culebra Dolomite in February 1963 During a Tracer Test Conducted by the U.S. Geological Survey 
	Table 2. Long-Lived Radionuclides Produced by the Gnome Nuclear Test 
	Table 3. Sorption Coefficients Published for Radionuclides in Contact with the Culebra Dolomite 
	Table 4. Results of Groundwater Transport Calculations for Nuclides with Sorption Information

	Table 5. Results of Groundwater Transport Calculations for Nuclides Without Sorption Information 




