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Hydrogeological research has been going on at the Waste Isolation Pilot Plant
(WIPP), the U.S. Department of Energy’s deep geological repository for
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~ HYDROLOGY

Hydrologic studies have focused on characterizing heterogeneity in the Culebra at all scales. Ninety wells have been completed to the Culebra to support extensive hydraulic and tracer testing programs. Additional specialized studies have been performed to
understand flow through the Culebra.
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Geologic studies have focused on the depositional environment during the
Permian, dissolution, and other factors affecting Culebra transmissivity such
as overburden thickness and distribution of gypsum pore cements. Hundreds
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Groundwater samples have been collected from 59 Culebra locations. On the basis
of major ion concentrations, five groundwater facies have been identified, with two
additional transitional facies. The SNORM code (Bodine and Jones, 1986) has also

Large-scale pumping tests provide information on heterogeneity

_ Fluid electrical conductivity logging showed that little flow occurs in the
and show what wells are interconnected by fractures
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Culebra transmissivity was found to be related to three geologic factors:
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Normative phases resulting from mixing SNL-15 and WQSP-4 waters.
DOE-1 salt norm is also shown.

Marine Diagenetic

A linear correlation was developed relating T to these factors: The presence or absence of fracture interconnections can be inferred from the
responses observed during large-scale pumping tests. Log D (m?/s) values >
0.2 generally reflect fracture interconnections. The continuous zone of low
log D values extending from NE to SW across the WIPP site is consistent with

the presence of gypsum pore fillings in that region, as well as with the local T

Culebra facies B water (low ionic strength, sulfate-rich)
coincides with the region where the Culebra is relatively
shallow, is overlain by gypsum karst, and where wells
respond to rainfall.

Both hydraulic and tracer testing show that the Culebra behaves as a
single-porosity (porous medium) system where T is low, and as a
double-porosity (fractures + matrix) system where T is high. Solutes
are transported rapidly through fractures, but are significantly retarded
by matrix diffusion. The variability in scale and type of Culebra

Salado dissolution
Overburden thickness
Gypsum cements

Log T=-5.7 - (3.5E-3 x depth) + (2.1 x gypsum indicator) + (0.7 x dissolution indicator)
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A fourth factor, halite bounding (and cementing) the Culebra, causes much lower T east of

the Rustler mudstone-halite margins. Most flow and transport occur in the lower Culebra.



