Processing Analytical Data in 3D for the Homestake Mine, South Dakota
(Case-Study Demonstrating the RockWorks Playlist Capability)
3/13/22
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Figure 1. Study site and anomaly models.

Step 1. An Excel file containing subsurface geochemical data was copied into the RockWorks datasheet (Figure 2) by using
the Windows clipboard copy/paste commands. This data was provided by Dylan Young who collected it as part of a
research thesis relating to neutrino detection at the Sanford Underground Research Facility in the Northern Black Hills of
South Dakota.
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Step 2. The Dimensions / Scan / Datasheet -> Dimensions program (Figure 3) was used to automatically set the project
dimensions and subsequently convert the data from longitude/latitude/feet to UTM meters.
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Step 3. The Dimensions / Google Earth / Simple program (Figure 4) was used to plot the aerial extents of the project
within Google Earth. The Google Earth image (Figure 5) was saved for use within Step 4.
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Step 4. The Graphics / Images / Georeference program (Figure 6) was used to crop, rotate, and register the coordinates
of the Google Earth image for subsequent use as a floating later within the 3D diagrams.
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Step 5. A simple datasheet (Figure 6) was created with the XYZ coordinates (derived from Google Earth) for the two shafts
that provide access to the underground laboratory.
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Step 6. The Utilities / 3-D / Tubes program (Figure 8) was used to plot the shaft data as visual reference objects (Figure

8) within subsequent diagrams
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Figure 8

Step 7. The Utilities / 3D / Points program (Figure 7) was then used to create 3D diagrams (Figure 8) depicting the
quantitative data within the datasheet columns as proportionally-sized and proportionally-colored (cold-to-hot) spheres.
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Step 8. In order to plot the rock types, arbitrary numeric codes were assigned to the rock classifications and a lookup table
was created (Figure 9) for use within the Points program output (Figure 10).
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Step 9. The ModOps / Solid / Create / XYZG -> Solid program (Figure 11) was used to interpolate block models for each
of the analytical data columns within the datasheet.
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Figure 11

Step 10. The ModOps / Solid / Statistics / Standardize program (Figure 12) was used to standardize each of the models
created within Step 9 such that the voxels represent positive deviations from the mean values.
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Step 11. Finally, the ModOps / Solid / Display as IsoShells program (Figure 13) was used to create the diagrams depicted
within Figure 1.
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Automation

Steps 6 through 11 were saved as items within a RockWorks Playlist (Figure 14) as 28 items. The advantages of this
approach include;

All of the modeling and output can be re-generated with a single click of the Process Playlist button located at the
base of the list.

The Playlist provides a detailed list of the workflow strategy used to complete the task.

As bad data or other mistakes are identified and corrected, all subsequent output can be easily re-generated.

If the project extents are changed, all models can be readily re-generated based on the new dimensions.
Double-clicking on an item within the Playlist will bring up the associated menu and all of the settings used for
that particular step for examination or editing (e.g., experimenting with different interpolation algorithms).

The Playlist provides an “audit trail” for examination by others (e.g., attorneys) to confirm the assumptions made
by the user.

The initial modeling workflow can be hastened by setting the project to low-resolution (i.e., large voxels). Once
the workflow and results are satisfactory, the resolution can be increased (i.e., smaller voxels) and the entire
process can be repeated. The time required during the low-resolution experimental phase may represent minutes
whereas the time required for a final high-resolution rendering may represent hours.

Playlists that may have required a significant amount of time to develop can be applied to other projects without
suffering through a re-design.

Playlists can be given to other users to shorten their learning curves or to allow non-technical users to easily
reprocess the data as new information is added.

The time spent keeping track of which menus were used (and in what order) and finding those menus (RockWorks
has 800+ programs) if reprocessing is required will be eliminated by using Playlists.
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