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SDSMT @ SURF: Collected 4 Representative Rock Samples

at Ross Campus Just Before Lockdown



7/22/20 Juergen Reichenbacher (SDSM&T) 3

4 Representative FD Rock Samples from Ross Campus

from #6 Winze before & after crushing

Governors’ Corner before & after crushing Test Blast Site before & after crushing

from #4 Winze before & after crushing

James Haiston
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Manual Course Crushing Needed

Sample #2 from Governors Corner at SURF 4850 Level. Bucket and mallet used to crush samples into small pieces.

Sample #2 during crushing operation. Sample #2 crushed to size for milling.

James Haiston
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Rock Crusher Machine for Last Step

Milling machine external view. Milling machine hood open. Milling machine internals before fill.

Milling machine with aggregate sample. Milling machine with milled sample.

James Haiston
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SDSMT:  XRD Analysis of Chemical Composition

 Chemical composition very different for each sample location! 

Will have to collect many samples during/after excavation to accurately map 

rock induced backgrounds!
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Previous assays activities

LAr filter

material 

samples

sent to 

Marseille 

SDSMT assayed shotcrete & concrete materials from ALL 

potential bidders in Black Hills area for informed decision 

making of LBNF for Conventional Facilities at SURF: 
https://indico.fnal.gov/event/20144/session/19/contribution/262/material/slides/0.pdf

Now

https://indico.fnal.gov/event/20144/session/19/contribution/262/material/slides/0.pdf
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Rock Assay Results
(do not share outside DUNE)

Layne Tieszen, 

Serenity Engel

Ross Campus 

(DUNE FD)

Davis Campus 

(LUX, LZ, 

MAJORANA)
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Input for External Neutron Background Simulation

• Neutron production spectra for rock, shotcrete and concrete neutrons 
- Using rock, shotcrete & concrete composition in new geometry (Aran, James, Eric, Juergen)

- Vitaly has run SOURCES4A to produce a neutron production spectrum and he can consider 

Uranium and Thorium chains’ equilibrium being broken according to assay measurements

- Simulation takes longer and produces very large files 

- Study required as to what rock thickness is required for accuracy 
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Identified 3 Potential Local Companies for Shotcrete & Concrete 

Work for DUNE FD 

and Tracked Down Their Supply Chain and Obtained Samples

- GCC Cement Plant (Rapid City):  Portland cement with rock from local RC quarry, 

fly ash (coal firing plant in NE)

- 1.) Pete Lien (Rapid City):  GCC cement, fly ash (coal firing plant in ND), gravel (RC quarry), 

sand (Oral/SD, near Uranium-Mine)

- 2.) TCC (Rapid City):  GCC cement, fly ash (coal firing plant in NE), gravel (South America), 

sand (packaged)

- 3.) Croell (Spearfish):  GCC cement, fly ash (coal firing plant in NE), gravel (Sundance/WY), 

sand (Nisland/SD)

- Industrial and sump water from SURF (Davis 4850 ft)
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Identified 3 Different Potential Suppliers 

(Collected and Analyzed Detailed Ingredients at SDSMT)

(example 

Pete Lien & Sons)

 Goal not only to realistically simulate external neutron backgrounds 

but also to identify best possible supplier regarding background mitigation!
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Chemical Composition & Density of Rock and 

Shotcrete Materials Measured at SDSMT
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Radioactivity of Rock and 

Shotcrete Materials Measured at SDSMT

 Pete Lien is clear winner and has best defined supply chain! 

 Shotcrete would have less than half of activity levels of rock

 Good news as Pete Lien & sons are already likely to get contract (LBNF test slab was 

successful)

 Might not even need a passive shield for DUNE FD?


