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Table C.I. Calibration residuals (in feet for active cell targets) for the alternate bedrock model.

Number of Targets
Minimum Residual
Maximum Residual
Residual Std Deviation
Mean Residual
Mean Absolute Residual
Root Mean Square (RMS)

Alternate Model
6795

-10.36
14.49
1.86
0.59
1.44 (1.2%)
1.95 (1.6%)

Ori~nal Model
6795

-10.76
12.02
1.97

-0.20
1.54 (1.3%)
1.98 (1.6%)

(%) = percent of total change in head across model

The 30 year zones-of-contribution for the municipal wellfields (Figure C.3) were delineated

for the alternate bedrock model using procedures described in Chapter 4. The size of the alternate

zones-of-contribution are very similar, with small changes in alignment. The most pronounced change

was a shift in the Stevens Point main eastern zone-of-contribution slightly to the north. Our conclusion

is that potential errors due to bedrock valley uncertainties are not likely to significantly impact zone-of

contribution or time-of-travel delineations, nor the analysis of nitrogen loading and wellhead nitrate

concentrations.

ALTERNATE HYDRAULIC CONDUCTIVITY CALIBRATION

The flow model described in Chapter 3 utilized an initial hydraulic conductivity (K)

distribution based on calculations from specific capacity reported on well logs and construction reports

(Figure 2.10). The final K distribution (Figure 3.3) is complex because it preserves much of the

spatial diversity inherited from the well data. An alternate approach would be to start with an average

K for the entire model and then adjust the K as needed to calibrate the model. This approach would

downplay the significance of the spatial K patterns based on unverified well data, and allow an

independent K distribution based on reasonable adjustments for calibration.

To test the impacts of a different K distribution on zone-of-contribution delineations, an

alternate model was developed that started with an uniform K value of 0.003 ftls (9xl<r m/s). Based

on the specific capacity calculations and literature values, this is a reasonable average value for the

SWP area as a whole. All other conditions of the original calibrated model were preserved, and only

K needed to be adjusted for calibration.

The final K distribution for this model is given in Figure CA. While there are similarities to

the final K distribution presented in Chapter 3 (Figure 3.3), the alternate K distribution is much
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Comparison of 30 year zones-of-eontribution for revised bedrock model and
original model.
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Figure C.4 Final hydraulic conductivity zones for the alternate hydraulic conductivity model.
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simpler. The calibrated heads and residuals for this model compare closely with the original model

described in Chapter 3 (Figures C.5 and Table C.2).

Table C.2. Calibratic:>n residuals (in feet for active cell targets) for the alternate hydraulic conductivity
model.

Number of Targets
Minimum Residual
Maximum Residual
Residual Std Deviation
Mean Residual
Mean Absolute Residual
Root Mean Square (RMS)

Alternate Model
6795

-10.66
12.02

1.69
0.24
1.31(1.1%)
1.71 (1.4%)

\

Qri~nal Model
6795

-10.76
12.02

1.97
-0.20
1.54 (1.3%)
1.98 (1.6%)

(%) =percent of total change in head across model

The 30 year zones-of-contribution delineated with the alternate K model are very similar to the

original delineations (Figure C.6), and we would not expect significant impacts on nitrogen loading

and concentration calculations. The most notable differences occur at Whiting and Stevens Point

main. Whiting's 30 year zone-of-contribution does not extend as far upgradient; Stevens Point's

eastern zone extends further south and the northwest extension is much less pronounced.

ALTERNATE TREATMENT OF BEDROCK mOH AREAS

As noted in Chapter 3, the area northwest of the Stevens Point main wellfield is different

because of high bedrock and possible flow through less permeable bedrock residuum. If the aquifer

bottom in this area is defined as the bottom of the sand and gravel as extrapolated from sparse well

logs, numerous cells have a target water elevation below the bottom of the aquifer by up to 21 feet.

This problem is due to sparse data, interpolation/averaging errors, and possible flow through bedrock

residuum. The model was therefore calibrated by lowering bedrock and hydraulic conductivity.

Bedrock was adjusted an average of -19 feet, with some cells by as much as -40 feet.(Figure 3.7).

Another approach would be to adjust bedrock as needed to keep target heads above the bottom

of the aquifer, but to not assume any significant flow below this level of adjustment deeper in the

bedrock residuum. That is, limit bedrock adjustments to no more than approximately -20 feet. An

alternate model using this approach was developed using the calibrated model from Chapter 3.
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Comparison of 30 year zones-of-contribution for revised hydraulic conductivity
model and original model.
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Bedrock adjustments more than -20 feet were readjusted to -20 feet, and the model calibration was

fine-tuned with small hydraulic conductivity adjustments. .

The final bedrock adjustments for this alternate model are given in Figure C.7. Because the

saturated thickness in this scenario is very thin for some cells, the starting heads for the solution had to

be very close to the final heads to prevent model oscillation from inadvertently drying the cells. The

MODFLOW wetting option was not effective in this case, resulting in oscillation between wet and dry.

The impact of this alternate model on heads and calibration residuals is slight and 10cal~ in the

northwest (Figure C.8 and Table C.3).

Table C.3. Calibration residuals (in feet for active cell targets) for the alternate treatment of high
bedrock areas.

Number of Targets
Minimum Residual
Maximum Residual
Residual Std Deviation
Mean Residual
Mean Absolute Residual
Root Mean Square (RMS)

Alternate Model
6795

-10.76
12.02

1.97
-0.27
1.55 (1.3%)
1.99 (1.6%)

0riIPna1 Model
6795

-10.76
12.02

1.97
-0.20
1.54 (1.3%)
1.98 (1.6%)

(%) =percent of total change in head across model

This alternate treatment of the high bedrock area had minimal impact on the 30 year zone-of

contribution delineation for Stevens Point (Figure C.9). We would not anticipate any significant

changes to nitrogen loading calculations. As noted in Chapter 3, the area of high bedrock is difficult

to model with the available information. We cannot be sure which treatment better describes the area,

although the results of this alternate model suggest zone-of-contribution delineations and nitrogen

loading calculations are relatively insensitive to a reasonable range of bedrock adjustments.
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Figure C.7 Adjustments to bedrock elevation (feet) for the alternate treatment of bedrock
highs model.
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Figure C.8 Water table contours (feet MSL) for the original calibrated model, the alternate
bedrock high model, and.the composite calibration target.
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Figure C.9 Comparison of 30 year zones-of-contribution for revised bedrock high model and
original model.


