
Shallow Infiltration and the 

Initiation of Fracture Flow at 


Yucca Mountain, Nevada 


Alan L. Flint 

U.S. Geological Survey 


Mercury, NV 


June 26, 1995 


Methods chosen to meet that goal 
(Milestones) 

• Develop a map of current net infiltration based on 
field measurements (10 yr avg.) 

• Develop a numerical model based on deterministic 
and stochastic processes that can reproduce that 
map 

• Model past and future climate scenarios with 
changeable soil, vegetation and atmospheric 
conditions 
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Goal of the infiltration study 

Provide the upper boundary 
conditions for numerical models 
that are realistically variable in 
time and space. 

Objectives of this presentation 

• Present the meteorological conditions that existed during 
collection of the infiltration data sets. 

• Present an overview of the field data that was used to 
develop the current conceptual model of net infiltration at 
Yucca Mountain. 

• Present the current conceptual model of net infiltration at 
Yucca Mountain. 

• Present the methods chosen to extrapolate point 
measurements of infiltration to the new areal extent of the 
3-D site scale model. 



Data set 

• Large temporal and spatial precipitation data set 

• 90 neutron-access boreholes, 6-67 meters deep 

• Topographic positions of boreholes include 
ridgetops, sideslopes, alluvial terraces and alluvial 
channels 

• Monthly readings of volumetric water content, at 
0.1 m depth intervals, for between 3 and 9 years 
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Site Description 

• Arid environment, average precipitation 170 mm/yr 

• Volcanic tufts, nonweldedlbedded to welded 

• Varying thicknesses of alluvial/colluvial deposits 

• Faulted and fractured bedrock with highly eroded 
and variable surfaces 

Photo: aerial of :Yucca Mountain 

viewing washes 
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Initiation of Fracture Flow in 
Arid Land Watersheds 

Things to consider: 

• 	 Variable depth of alluvium overlying bedrock 
• 	 Nature of the fractured bedrock 
• 	 Variable matrix porosity of the bedrock 
• 	 Variety of topographic positions providing 

differences in radiation load, soil depth, slope, 
runoff, run-on 

• 	 Timing of precipitation 
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P h o t o :  Neutron hole on r idgetop 
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Corrrelation Matrix (r) 
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Properties of Fracture Fill 
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N53 Soil Depth 0.8 m, Sideslope N52 Soil Depth 2.1 m, Channel 
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Summary 

• The most recent years have been the wettest years 
on record. 

• Near surface fracture f low readily occurs under 
wetter than average climates. 

• Depth of alluvium may be one of the most important 
factors controll ing the temporal and spatial 
distribution of fracture flow. 

• Deterministic and stochastic models may be a 
viable way to investigate the influence of future 
climate change. 
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