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Section 5

Calibration

5.1 Model Calibration

A well calibrated model was developed in 2007 (Yates and Van Konynenburg, 1998) that was used as
the basis for development of the current model. The groundwater flow model was calibrated by
identifying sensitive characteristics with the greatest uncertainties, and varying those parameters
systematically within this range of uncertainty to obtain a reasonable match between field
observations and model simulated results. Hydraulic characteristics have the greatest uncertainty,
since initial estimates are made at a limited number of locations, using a variety of testing methods.
The initial distribution of hydraulic conductivity from the 2007 provided a reasonable match to field
observations and was largely retained for this model. Additional calibration was conducted for specific
yield, due to its importance for this project.

Conditions for the 2000 to 2002 period for pumping and recharge were configured from the site data
and used to simulate the corresponding period. Since stream-flow occurred during 2000, prior to the
formal calibration period, stable conditions prevailed in the model for the 2001 and 2002 periods that
were used for the calibration. Simulations were run varying hydraulic characteristics and no
significant improvement was obtained by changing hydraulic conductivity from the configuration
consistent with the 2007 model.

Figure 5-1 shows a sensitivity analysis for variation of specific yield, which indicates a minimum
error measure (mean of absolute value of residuals) was obtained at a specific yield of 0.16. The
current model has considerably greater discretization to facilitate the transport analysis, but retains
many of the characteristics of the 2007 model. A significant update included the incorporation of
surveyed elevations for stream channels and the lagoon area.

5.2 Calibration results

Figure 5-2 provides an overall comparison of the final calibrated model results for corresponding
field measurements. This figure plots model calculated water levels versus the field measurements for
the corresponding locations and times. The 45 degree line shows a perfect agreement between the
model and field measurements, while the actual scatter around this line represents the difference
between modeled and measured conditions. This difference is the residual. Figure 5-3 shows a
histogram of the residuals (modeled - measured) for the calibration data set.

Several statistical measures of residuals were computed to summarize the ability of the model to
represent field conditions. The mean residual value (£(modeled - observed)/n) was -0.48 feet, with a
standard deviation of 1.72 feet. The median residual value was -0.2 feet. The range in water levels
observed in the data set was from 5.4 to 57.8 feet. A standard measure of calibration is given by the
RMS error/ data range, which should be less than ten percent. The RMS error in the calibration data
set is 1.78, yielding a value for RMS error/data range of 3.4 percent, which meets the acceptance
criteria.
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Section 5 ¢ Calibration

Another comparison measure for the calibration is comparisons of observed water levels and modeled
water levels plotted as hydrographs at individual wells. These hydrographs are available at the
locations previously shown on Figure 4-11. Figures 5-4 through Figures 5-15 provide hydrographs
from the eastern portion toward the western limit just upgradient of the fresh water lagoon.

The irrigation wells in the eastern portion of the basin typically show the greatest residuals,
particularly during the later portion of 2002. This may be due to overestimation of the quantity of
lateral boundary inflow or underestimation of the quantity of pumping in the upper basin. These wells
are upgradient of the area of primary concern where water supply alternatives will be implemented.
The area from immediately upgradient of the CCSD well field to the fresh water lagoon show very
good agreement between the model and observed water levels. Limited data were available in the
upper reaches of Van Gordon Creek. However, inconsistencies between estimated pumping and
responses at the single well with periodic measurements indicate that a reliable calibration of this
drainage is not possible. This area also has minimal interaction with the area of interest due to the
lower permeability and limited groundwater flow.

The model calibration is acceptable for use in the assessment of alternatives.

5.3 Water Budget

The water budget for the model for the 2001-2002 period is summarized in Table 5-1. The
components that are specified input values are in a bold font on this table. A negative value,
(in parenthesis), indicates a net removal from the aquifer, while a positive is an inflow to the aquifer.

Table 5-1 Summary of Water Budget Components for 2001-2002 Calibration Period

Component Annual Volume (AF)
Storage (315)

Ocean Boundary (251)
Recharge 881

Stream Seepage 806

Fresh Water Lagoon Seepage (103)

Well Pumping (1015)
Difference 2

During the calibration period, the sources of recharge, including precipitation recharge, irrigation
return flows, percolation pond infiltration, lateral boundary inflow and seepage from

San Simeon Creek, was 1687 AF /year. The primary outflow from the aquifer was associated with
pumping for municipal and agricultural use. Outflows of groundwater to the ocean and to the fresh
water lagoon were 354 AF/year, with a decrease in storage of 315 AF /year during this period.

On a long-term average basis, the change in storage is expected to be negligible, since the basin is
recharged each season from stream seepage. The water budget components differ from the
1988-1989 conditions simulated in the USGS report, since many of the model inputs, including stream
flow duration and pumping rates were updated.
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5.4 Sensitivity Analysis

A sensitivity analysis was conducted assessing sensitivity to specific yield and to hydraulic
conductivity. As noted above, specific yield was a sensitive parameter and a value of 0.16 was selected
since this resulted in the minimum RMS error. A sensitivity run was also conducted to assess the
impact of decreasing hydraulic conductivity throughout the model by 20 percent. This sensitivity test
showed that when the hydraulic conductivity was decreased by 20 percent, the average absolute value
of the residuals increased by 16 percent compared to the selected calibration values.

5.5 Model Uncertainties and Limitations

All mathematical models are simplified representations of very complex natural systems. The model is
configured using a limited number of borings to assess the distributions of lithologies in the
subsurface. Factors such as the lateral boundary inflow, connection with the ocean, configuration of
the aquifer west of the shoreline and other factors are uncertain and have no direct field data for their
characterization. The model provides a reasonable approximation of the aquifer response during
calibration periods and provides a tool for assessing alternatives. The model should be refined in the
future when significant changes in water use in the basin occur after implementation of the selected
emergency water supply alternative to refine operational parameters.
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