Centimeter-scale secondary information on hydraulic conductivity
" STUDIECENTRUM VOOR KERNENERGIE using a hand-held air permeameter on borehole cores
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« Thin slabs separated from the cores are analysed in this study (Fig. 1) Diest Sand
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Figure 3: Boxplots of K_values from a) the lab analysis, and b) the air permeameter K_
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Methods

- Measurements . M T e | estimates (based on Loll et al., 1999), for each of the stratigraphical units. The whiskers

Figure 5: Calibration of the air permeameter K_estimates (a; using Loll et al., 1999), with
laboratory analyses data, by means of a linear mixed effects model with a random effect for

extend to the most extreme data point that is no more than 1.5 times the interquartile each stratigraphical unit and each borehole (b).

« Use of the TinyPerm Il hand-held air permeameter device (Fig. 2; New England Research & range from the box.

Vindum Engineering 2011)

« > 5000 measurements on the dry borehole core slabs at 5 cm resolution, performed within
5 days (Figs. 3 & 6)
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Figure 6: Experimental direct and cross-variograms of the standardised data,
and the corresponding intrinsic model of coregionalisation, consisting of a short (0.4 m) and
long range (12 m) spherical variogram model.

Results

The relative differences between the stratigraphical units corresponds to the lab analyses observations |

A systematic bias and smaller range of K_ values is predicted using the equation from Loll et al. (1999) = = ’ k- - . =
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the intrinsic K_ variability (compare Figs. 3 & 4) ’

Correlation between lab measurements and air permeability estimates is 0.74 and increases after :
calibration to 0.84 (see Fig. 5) 2 o
After standardisation of the data, an intrinsic model of coregionalisation was fitted to the experimental R B ,
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Predictions are presented on Fig. 7, and show a lot of small-scale heterogeneity, as well as clear N . . o R i
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- Especially the low K_ range predictions are improved
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Figure 7: Vertical profiles of K_values from the lab analyses, the air permeameter K_estimates after calibration, and the cokriging estimates and 95% confidence interval. Figure 8: Leave-two-out cross-validation results for both kriging and co-kriging estimation.
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Even core slabs that have been lying open to air, and have been subject of several investigations

during a few years, provide useful information

Without calibration, reliable relative K estimates can be obtained, and equations from literature

provide absolute K_ estimates (e.g. Loll et al. 1999) Refe rences

Calibration with laboratory measurements improves the accuracy, and is recommended for core Beerten K., Wemaere I., Gedeon M., Labat S., Rogiers B., Mallants D., Salah S. & Leterme B. (2010). Geological, hydrogeological and hydrological data for the Dessel disposal site. Project near surface disposal of category A waste at Dessel — Versiovn 1.- Brussels, Belgium:
slabs of this state NIRAS/ONDRAF, 2010.- 273 p.- NIROND-TR 2009-05 E V1.

Goovaerts, P. (1997). Geostatistics for Natural Resources Evaluation (Applied Geostatistics Series) (p. 496). Oxford University Press, USA.

Loll, P., Moldrup, P., Schjgnning, P., & Riley, H. (1999). Predicting saturated hydraulic conductivity from air permeability: Application in stochastic water infiltration modeling. Water resources research, 35(8), 2387-2400. American Geophysical Union.

New England Research & Vindum Engineering (2011). TinyPerm Il Portable Air Permeameter, User’s Manual. Retrieved from http://www.vindum.com/TinyPermManual.pdf on 14-06-2011.

® www.sckcen.be
info@sckcen.be
201218_BRogiers




