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Hi Yolande – as you recently discussed with Roy, we are sending the text below for your
consideration in developing NRC responses to the subject DOE comment letter.  Please use any of
the text that you choose, and feel free to email or call with any questions:
 

UNC text for consideration by NRC
Regarding DOE comments of April 22, 2013

UNC License amendment request for revised background water quality standards (April 17, 2012)
Chester Engineers, May 6, 2013

 
The groundwater model of the Church Rock Site and local area was developed to support decision
making related to Alternate Concentration Limit (ACL) applications that may be potentially
submitted to the NRC.  The focus of the model is the Zone 3 hydrostratigraphic unit, because this
unit has the greatest potential for such applications.  To fulfill this function the model required,
from a hydrogeologic perspective, the capacity to predict future dispositions of two anthropogenic
classes of groundwater: post-mining, pre-tailings (background), and post-mining, post-tailings
(seepage impacted).  The third class of groundwater included in the model is derived from natural
recharge and is described by the ROD as pre-mining/pre-tailings (natural). 
 
The model was developed using MODFLOW for the flow component and MODPATH for estimation
of convective transport.  Two considerations underpinned the decision to develop the flow and
convective transport model.  The first consideration was that a flow model would be necessary for
any kind of transport model, and it was not certain at the outset that a flow model of the
groundwater system at the Site would be feasible.  This uncertainty stemmed from the
anthropogenic portion of the groundwater flow system having developed in essentially dry
geologic formations.  The second consideration relative to transport modeling was the recognition
of a paucity of information from which necessary geochemical parameters could be estimated. 
While there is a significant body of data representative of the time- and spatial-variant results of
geochemical reactions (i.e. groundwater sample analyses), there is scant data from which reactant
properties, reaction processes, and reaction rates might be based.  To site one example, there are
reactions involving buffering capacity, acidity, bicarbonate, and dissolved uranium that are
understood in principal, but not subject to practicable quantification at any particular location and
time and certainly not across the time and spatial domain of the model.  For this and similar
reasons, a reactive transport model is not considered to be feasible.  It is also the case that an
attempt was made to employ MT3D to estimate transport of a conservative (i.e. not reactive)
species using output from the flow model.  This was unsuccessful, because the automated time-
step adjustment feature of MT3D (used to retain solution stability) progressively reduced time
steps to zero, effectively bringing the solution to a halt.  Therefore, the flow model is not amenable
to the development of a reactive transport model, even if such a transport model were otherwise
feasible.
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This raises the question of what else might the groundwater flow model be used for beyond what
has already been reported.   It is feasible and anticipated that longer-term future flow simulations
will be made.  The current model boundaries, which are no-flow in Zone 3, will limit the ultimate
duration of such simulations, at a future time that has not yet been tested.  It is anticipated that a
substitution of general head boundary conditions would extend that time-frame without having to
expand the existing model grid.
 
A more restrictive time limit is anticipated for the capacity of the model to trace through particle
tracking the convective transport of seepage-impacted groundwater.  This restriction is expected
because of interaction between these particle traces and the eastern limit of saturation, which is
regressing to the west.  As particles encounter a dry cell in the model they cease to be traced.  This
happens whether or not that cell is rewetted in a later model iteration.  This model process mimics
what is occurring in reality, albeit approximately.  It is anticipated that this model process will limit
the tracing of seepage impacted groundwater to a time significantly less than the time limit that
may be imposed by the model boundary conditions.  This limitation should be viewed in the
context of the flux being modeled in Zone 3.  N.A. Water Systems (April 2008) estimated from
empirical data a total flux of less than 3 gpm (estimated for 2005, prior to the current program of
extraction well pumping) across a 1200 ft line perpendicular to flow through Zone 3.  This line was
drawn approximately 500 ft south of the Section 36 boundary and less than half of its breadth is
anticipated to eventually be encountered by seepage impacted groundwater.  The model is being
used to track a flux of seepage impacted groundwater that is currently very small and will become
progressively less over time.
 
An alternative method of particle tracking would extend the future time frame for such convective
transport modeling.  Instead of tracing particles originating in the current area of seepage impact
this approach would trace particles originating in adjacent areas presently occupied by background
groundwater.  The limits of future tracking would be extended because these particles will
originate further from the regressing eastern limit of saturation.  This approach is based on the
idea that areas occupied by background groundwater in the future would not simultaneously be
occupied by seepage impacted groundwater.  As with any particle tracking simulation this
approach neglects diffusion and dispersion, but it also neglects all attenuation processes.  So, on
balance it can be viewed as conservative. 
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