Characterisation of the Hydrodynamic Properties within ‘
the EDZ around Drifts at the -490 m Level in the Bure URL: ANDRA _
A Methodology for the Consistent Interpretation of Hydraulic Tests tomotaedes et oo 'ﬂ

AF-Colenco Ltd S. Baechler, J-M. Lavanchy’, G. Armand?, M. Cruchaudet?

- - - ' | SUGTI08 previcus estmates
The starting point are certain oo conf ==t
- ——t 1im
conclusions from the EDZ hydrotest 3 g™ o= = 01
campaigns conducted 2005 - 2008: s R z m[
14 ey T
zone B wen
e |t was difficult to simulate the measurements with a g:f;:m 8 mf
coherent set of parameters i ]
NEQ06 T Ewr
. There were Inexpllcable Variations Wlth tlme Df the 1o b "—" E;S::;?fmg;ﬁ"e “ Ooll;mfn GUZES  OUOADS  OUDS  0UOBA7  OVIZOT  OuMes
discontinuity radius (rd) and the hydraulic conductivity (K) . S SUG1106 previous estmates 561108 s essetes
) . ) E:l”": == 0—;—;3;119:3; T 16 0—0—05:5
» There were inconsistencies between the results from the Z nenf oy T T o = ——soin
hydrotests and . i : v . /
- the distribution of fractures observed in drill cores : £
— the apparent stabilisation of the formation observed by o g g
deformation measurements ieanz 3 ) . &
— the rd estimate from a diffusion experiment .
‘ ' D;uunce:otm ariftwal {m] ! ? o ovoms o ouien o oroer oue

With an enhanced conceptual model and new assumptions m

* Allow the specific storage S, to vary by considering unsaturated Previous Revised * The fit between simulations and hydraulic
conditions, i.e. the compressibility of the fluid phase may increase, Parameter | 1ol model measurements is excellent
where the maximum S, in the EDZ would correspond to the porosity T T * S, is a very sensitive fitting parameter
* Based on an estimate from a diffusion experiment in Bure URL, K er e Fitted Fitted * The results are coherent with drill core
constrainrdto < 0.1 m e e observations
o | Fitted [ o1m * The evolution of permeability with time now is
| ! much more consistent with deformation
S Fixed value measurements
_ g from literature | Fitted » Data from new hydrotest campaigns could be
i T [netm analysed successfully with the revised
' Formation | . . conceptual model and assumptions ‘
S 1| pressure | Fitted Fitted * In borehole SUG1106, a drastic decrease in K
s =5 R - O 1= i i = with time at ~ 0.5 m from the drift wall has
o S been confirmed
rpr— ) * The permeability estimates for the outer zone
teoor | = dbserved on il core |} Conceptual Model of the EDZ in previous models appear to be consistent
- pashiadyhviiadlt with the revised formation permeability values
¥ = A ] Micro-fissured Zone
§ 15009 | 44 F——+ March 2008 || F h . : f
£ ol _ O or the interpretation o
§ ol 1 hydrotests we recommend:
=
eof — L. B * To apply an integrated approach for reducing
= = A i
cos e | the uncertainties, e.g. through cross validation
0 X 2 3 5 50 i and by honoring major constraints from
Distance to the drift wall (m) A A : . .
oo diffusion experiments, drill core observations,
ot} SUC{ 108 g snerts deformation measurements etc. .
e * In particular, to measure saturation profiles
e H—ton which may significantly help to constrain S,
g 1008 | 1 estimates
§imr ] * To use sequences with, preferentially, constant
3 head tests and pulse tests in the EDZ for the
8 1 retro control of fitted parameters
g —— = To repeat test campaigns periodically and
sz - compare the results
- i . | = * To design interference tests to improve S_
TV 04205 OL0GDS  OLAZOF  OVDSDT 02T OLORTE J estimation

Background

The excavation of a drift causes the redistribution
of stresses in the formation and induces the
development of a fracture network that could result
in preferential flow paths parallel to the drift. The
excavation damaged zone (EDZ) fosters an
environment of partially saturated conditions and of
complex flow geometry. Its characterisation is a key
issue for the long-term safety of geological
repositories for radioactive wastes.
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