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order of 40%. As a result, the simulated K distribution can no longer be considered calibrated
because the K field is unrealistic which renders corresponding estimates of pit inflow
unreliable and demonstrates the limitations of this simple approach.

The second sensitivity approach, which is only available to models calibrated using a highly
parameterized inversion approach, is a NSMC approach. The NSMC approach involves using
a Monte Carlo simulation approach on the null space parameters (i.e. pilot points in portions
of the model in which K value changes will not impact the calibration). In a Monte Carlo
simulation approach a number of simulations are conducted (100 in this case) by randomly
changing a parameter of interest for each simulation. In the NSMC approach, the K parameter
values for pilot points in the null space, are set randomly (using the PEST utility within the
range 0.1*calibrated K to 10*calibrated K) for each Monte Carlo simulation. Each Monte
Carlo simulation also involves a calibration to obtain a randomly selected but calibrated set of
K values in the null space. For each NSMC calibration, a threshold SSE value is specified so
that the NSMC simulation is considered calibrated when the simulation SSE value is lower
than the threshold value. In this case, the threshold SSE value was set to 5.0E+3, or a
NRMSE of 2%. The NSMC approach then produces 100 calibrated realizations with a
NRMSE of 2% or lower.

The NSMC approach provides a highly-parameterized, non-linear, post-calibration
uncertainty analysis of model predictions of groundwater inflow to the proposed DSW-1 pit.
Because this approach enforces parameter variations that produce a calibrated model; the
range of inflows are all reasonable estimates with similar probabilities of occurring based on
available data. The NSMC results predict a range of pit inflows from 92 lps to 201 lps with
25th and 75th percentile values of 117 lps and 150 lps, respectively. The estimated inflows
were not normally distributed; having a positive skew towards the higher inflows (fig.2). The
base case estimate of 131 lps was close to the average of 135 lps from the NSMC. The
NSMC approach also identifies the areas of the model which do not contain sufficient data to
constrain the K values in the calibration. These are areas where additional data are required to
constrain simulated pit inflows. These areas should be targeted for additional data collection.

Fig. 2 Frequency histogram of NSMC pit inflow results
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