§960.4-2-2

emplacement ground-water travel time
from the disturbed zone to the acces-
sible environment is expected to be less
than 1,000 years along any pathway of
likely and significant radionuclide
travel.

§960.4-2-2 Geochemistry.

(a) Qualifying condition. The present
and expected geochemical characteris-
tics of a site shall be compatible with
waste containment and isolation. Con-
sidering the likely chemical inter-
actions among radionuclides, the host
rock, and the ground water, the char-
acteristics of and the processes oper-
ating within the geologic setting shall
permit compliance with (1) the require-
ments specified in §960.4-1 for radio-
nuclide releases to the accessible envi-
ronment and (2) the requirements spec-
ified in 10 CFR 60.113 for radionuclide
releases from the engineered-barrier
system using reasonably available
technology.

(b) Favorable conditions. (1) The na-
ture and rates of the geochemical proc-
esses operating within the geologic set-
ting during the Quaternary Period
would, if continued into the future, not
affect or would favorably affect the
ability of the geologic repository to
isolate the waste during the next
100,000 years.

(2) Geochemical conditions that pro-
mote the precipitation, diffusion into
the rock matrix, or sorption of radio-
nuclides; inhibit the formation of par-
ticulates, colloids, inorganic com-
plexes, or organic complexes that in-
crease the mobility of radionuclides; or
inhibit the transport of radionuclides
by particulates, colloids, or complexes.

(3) Mineral assemblages that, when
subjected to expected repository condi-
tions, would remain unaltered or would
alter to mineral assemblages with
equal or increased capability to retard
radionuclide transport.

(4) A combination of expected geo-
chemical conditions and a volumetric
flow rate of water in the host rock that
would allow less than 0.001 percent per
yvear of the total radionuclide inven-
tory in the repository at 1,000 years to
be dissolved.

(56) Any combination of geochemical
and physical retardation processes that
would decrease the predicted peak cu-
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mulative releases of radionuclides to
the accessible environment by a factor
of 10 as compared to those predicted on
the basis of ground-water travel time
without such retardation.

(c) Potentially adverse conditions. (1)
Ground-water conditions in the host
rock that could affect the solubility or
the chemical reactivity of the engi-
neered-barrier system to the extent
that the expected repository perform-
ance could be compromised.

(2) Geochemical processes or condi-
tions that could reduce the sorption of
radionuclides or degrade the rock
strength.

(3) Pre-waste-emplacement ground-
water conditions in the host rock that
are chemically oxidizing.

§960.4-2-3 Rock characteristics.

(a) Qualifying condition. The present
and expected characteristics of the
host rock and surrounding units shall
be capable of accommodating the ther-
mal, chemical, mechanical, and radi-
ation stresses expected to be induced
by repository construction, operation,
and closure and by expected inter-
actions among the waste, host rock,
ground water, and engineered compo-
nents. The characteristics of and the
processes operating within the geologic
setting shall permit compliance with
(1) the requirements specified in §960.4—
1 for radionuclide releases to the acces-
sible environment and (2) the require-
ments set forth in 10 CFR 60.113 for
radionuclide releases from the engi-
neered-barrier system using reasonably
available technology.

(b) Favorable Conditions. (1) A host
rock that is sufficiently thick and lat-
erally extensive to allow significant
flexibility in selecting the depth, con-
figuration, and location of the under-
ground facility to ensure isolation.

(2) A host rock with a high thermal
conductivity, a low coefficient of ther-
mal expansion, or sufficient ductility
to seal fractures induced by repository
construction, operation, or closure or
by interactions among the waste, host
rock, ground water, and engineered
components.

(c) Potentially adverse conditions. (1)
Rock conditions that could require en-
gineering measures beyond reasonably
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available technology for the construc-
tion, operation, and closure of the re-
pository, if such measures are nec-
essary to ensure waste containment or
isolation.

(2) Potential for such phenomena as
thermally induced fractures, the hy-
dration or dehydration of mineral com-
ponents, brine migration, or other
physical, chemical, or radiation-re-
lated phenomena that could be ex-
pected to affect waste containment or
isolation.

(3) A combination of geologic struc-
ture, geochemical and thermal prop-
erties, and hydrologic conditions in the
host rock and surrounding units such
that the heat generated by the waste
could significantly decrease the isola-
tion provided by the host rock as com-
pared with pre-waste-emplacement
conditions.

§960.4-2-4 Climatic changes.

(a) Qualifying condition. The site shall
be located where future climatic condi-
tions will not be likely to lead to radio-
nuclide releases greater than those al-
lowable under the requirements speci-
fied in §960.4-1. In predicting the likely
future climatic conditions at a site, the
DOE will consider the global, regional,
and site climatic patterns during the
Quaternary Period, considering the
geomorphic evidence of the climatic
conditions in the geologic setting.

(b) Favorable conditions. (1) A surface-
water system such that expected cli-
matic cycles over the next 100,000 years
would not adversely affect waste isola-
tion.

(2) A geologic setting in which cli-
matic changes have had little effect on
the hydrologic system throughout the
Quaternary Period.

(c) Potentially adverse conditions. (1)
Evidence that the water table could
rise sufficiently over the next 10,000
years to saturate the underground fa-
cility in a previously unsaturated host
rock.

(2) Evidence that climatic changes
over the next 10,000 years could cause
perturbations in the hydraulic gra-
dient, the hydraulic conductivity, the
effective porosity, or the ground-water
flux through the host rock and the sur-
rounding geohydrologic units, suffi-
cient to significantly increase the

§960.4-2-6

transport of radionuclides to the acces-
sible environment.

§960.4-2-5 Erosion.

(a) Qualifying condition. The site shall
allow the underground facility to be
placed at a depth such that erosional
processes acting upon the surface will
not be likely to lead to radionuclide re-
leases greater than those allowable
under the requirements specified in
§960.4-1. In predicting the likelihood of
potentially disruptive erosional proc-
esses, the DOE will consider the cli-
matic, tectonic, and geomorphic evi-
dence of rates and patterns of erosion
in the geologic setting during the Qua-
ternary Period.

(b) Favorable conditions. (1) Site con-
ditions that permit the emplacement
of waste at a depth of at least 300 me-
ters below the directly overlying
ground surface.

(2) A geologic setting where the na-
ture and rates of the erosional proc-
esses that have been operating during
the Quaternary Period are predicted to
have less than one chance in 10,000 over
the next 10,000 years of leading to re-
leases of radionuclides to the acces-
sible environment.

(3) Site conditions such that waste
exhumation would not be expected to
occur during the first one million years
after repository closure.

(c) Potentially adverse conditions. (1) A
geologic setting that shows evidence of
extreme erosion during the Quaternary
Period.

(2) A geologic setting where the na-
ture and rates of geomorphic processes
that have been operating during the
Quaternary Period could, during the
first 10,000 years after closure, ad-
versely affect the ability of the geo-
logic repository to isolate the waste.

(d) Disqualifying condition. The site
shall be disqualified if site conditions do
not allow all portions of the under-
ground facility to be situated at least
200 meters below the directly overlying
ground surface.

§960.4-2-6 Dissolution.

(a) Qualifying condition. The site shall
be located such that any subsurface
rock dissolution will not be likely to
lead to radionuclide releases greater
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