Quaternary by Cell

The hydraulic conductivity of each model cell representing the Quaternary was varied based on the representative percent sand within that cell.  The hydraulic conductivity is based on a linear relationship between a max K and a min K (max K and min K were parameters for model calibration).  Hydraulic conductivity of the bedrock was based on zones.
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Quaternary by Zone

Similar to Quaternary by Cell except the Quaternary was divided into 66 zones.  The average percent sand within each zone was used to constrain the hydraulic conductivity.

Base Case

A fully zone based approach.  The quaternary was allowed to vary freely and was not constrained by the sand content.

Minimum Parameters 1

Hydraulic conductivity zones for each unit were tied together so that each unit had only two adjustable parameters (Kx and Kz).  

Minimum Parameters 2

Similar to Minimum Parameters 1 but zones representing the first bedrock are tied in separate groups so they can have different K values.

Base Case Fix Anisotropy

Following the Base Case run it was noted that several zones had Kz values greater than Kx values.  For these zones the Kx and Kz values were adjusted to be equal and the model was run again.  

Min Parameters 1 Fix Anisotropy

Following the Minimum Parameters 1 run it was noted that several zones had Kz values greater than Kx values.  For these zones the Kx and Kz values were adjusted to be equal and the model was run again.  

General changes to all model runs in comparison to the previous calibration effort

· Additional transmissivity targets based on aquifer test data were added

· New zones were created as necessary around new transmissivity targets

· The average values of head data from DNR ObWells for 1995 to Current were added and given a greater weight in the calibration process.

· Regularization prior information equations were added to the PEST control file.  These equations were set so that if no transmissivity data were available for a given zone the hydraulic conductivity of that zone would try to be equal to other zones of the same unit.

· An external script was used to apply a residual for the difference in hydraulic conductivity of a weathered zone (first bedrock) and neighboring unweathered zones (not first bedrock).  A residual of near zero was applied if the two zones had equal K values or if the weathered zone had a K value higher than the neighboring unweathered zone.  A high residual was applied if the weathered zone had a lower K value than the unweathered zone.

· Flux targets were added for the following lakes:

· White Bear Lake

· Vadnais Lake

· Long Lake

· Square Lake

· Lake conductance was set to vary between a small range so that if a lake is perched it will have a leakage equivalent to between 6 and 30 in/yr.

· A recharge scaling factor, or multiplier, was used as a calibration parameter.  The limits of the recharge multiplier (0.2344 to 1.6719) were based on minimum and maximum average recharge values calculated using the SWB model for 1976-2003.

