Converting a Solid (Block) Geologic Model to a Hydraulic Conductivity Model
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Given a solid model representing lithology, stratigraphy, or a combination thereof (Figure 1) and a datasheet that lists the hydraulic conductivities represented by the G-values within this model (Figure 2), the ModOps / Filters / Replacement Table program (Figure 3) can be used to convert the G-values to hydraulic conductivities (Figure 4).
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The colors within the hydraulic conductivity model (Figure 4) are typically based on a custom color table (Figure 5).
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Hydraulic conductivity models can be simplified via two steps:
1. The model can be converted to a Boolean true/false model made up of zeroes and 1’s such that a zero represents impermeable material while a value of 1.0 represents regions where fluids may move through the subsurface.  This conversion is performed with the ModOps / Solid / Logic / Solid -> Boolean Solid program (Figure 6) which creates a BPI (Boolean Permeable / Impermeable) model and diagram that only shows the permeable voxels (Figure 7).
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2. The BPI model (Figure 7) may be further simplified by identifying individual contiguous zones of potential hydraulic communication and eliminating all but the largest zones.  This is accomplished by using the ModOps / Solid / Filters / Geobody Filter program (Figure 8).
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The voxel g-values within a geobody model represent the numbered contiguous groupings (Figure 9).  This provides a means for isolating the largest geobody into a new, simplified BPI model based on the geobody index number (Figure 10).
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BPI models can be used to constrain geochemical modeling (Figure 11).  This can be especially useful when modeling groundwater contaminants based on single well samples is taken without knowing the depth(s) from which the contaminated groundwater entered the well.
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For example, an interpolated geochemical plume model constrained only by a maximum potentiometric elevation surface is misleadingly large (Figure 12-A).  Conversely, a model constrained by both the maximum potentiometric elevation and a BPI model (Figure 10) is more geologically reasonable (Figure 12).
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The steps described within this paper can be automated by adding them to a RockWorks Playlist (Figure 13).  These Playlists can be used as templates for processing the data within other projects.  Most importantly, they can be used to quickly re-generate all of the models, diagrams, and reports if any of the source data changes.
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