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SWIL 5.0 Status

There were no questions during this agenda item.

Calibration Efforts & Model Performance

Q: Will a report of the SWIL model be public record associated with the BMAP? The report
would help engineers and designers within the BMAP watershed.

A: Yes, this report will be posted, and the prior reports have been posted. The final report on the
model will also be posted.

Q: Does the model include the large stormwater and wetland marsh treatments operated by St.
Johns River Water Management District (SJRWMD) in the North Fork of the North Prong of the
Sebastian River, which would modify flow?

A: The SWIL Model did not account for that. There are a number of water control structures
such as the weir on Eau Gallie River. The SWIL estimated loading matched pretty well so those
structures did not seem to have significant impact. Adding more information about the structures
could be considered for future model development.
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Q: How well do the event mean concentrations (EMCs) for subsurface flows in undeveloped
land cover/land use match the groundwater well data?

A: When we reviewed the records, we were unable to find enough representative wells to
calibrate every land use category. Most of the data were sap les from the Upper and Lower
Floridan Aquifer and not surficial groundwater samples. In the Brevard County surficial
groundwater data, the natural land cover concentrations matched well with the SWIL output and
had low nutrient concentrations. The SWIL Model estimates loading at the mouth of the lagoon,
so the upland wells are expected to be representative of the nutrient concentrations at the lagoon.
Where we had surficial groundwater samples from areas with natural land uses, the wells
matched well with the calibrated data. However, there were a lot of variability in the Brevard
County surficial well data associated with developed land uses. For example, some of the areas
measured in Brevard County had septic systems and some had sewers. Some areas had
wastewater effluent disposal with high nutrient concentrations and some areas had wastewater
effluent with lower concentrations. Aggregating those concentrations in developed areas was
expected to yield higher concentrations than the modeled concentrations for subsurface
concentrations at the lagoon. The purpose of the SWIL Model is not to represent the surficial
concentrations at every location in the basin but to capture what the concentration will be when it
reaches the lagoon. To date, we haven’t put the developed area surficial concentration numbers
side-by-side to the subsurface flow concentrations predicted by the SWIL Model because there is
attenuation of the loading expected between the developed areas and subsurface water that is
discharged to the lagoon. The concentrations were higher than what we ended up as EMCs for
subsurface flows into the lagoon. For natural areas, the subsurface concentrations were very
close.

Q: What practical level of monitoring is warranted to improve reliability of the SWIL Model as a
guide for public policy and total maximum daily loads (TMDLs)?

A: Part of what DEP is achieving with the IRL BMAP updates and the IRL Protection Program is
reviewing the monitoring networks and looking at what additional data are needed. If you have
feedback for DEP on data needs, please provide that information to Diana Turner. Data are
always welcome by modelers when calibrating. However, when modelers use periodic samples
(e.g., monthly samples), the data represent one point in time. We are counting on that
measurement to represent the conditions for the entire sampling period (i.e., month). More
continuous monitoring would be very welcome because then you get a better sense of the
variability of the data and how much the periodic samples represent the average conditions. We
know that there are spatial differences in the model too that are not always represented by the
stations. The estimates are limited by the available data.

Q: The presenter stated golf courses are characterized as "light development." I'm just
wondering how that is looked at from a development perspective as they have a high impact on
our natural resources. There should be a push for requirements for them to reclaim/reuse their
own water on site.
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A: DEP can look into that suggestion as we work on the BMAP updates. We are unsure how
those requirements would function in the development process. Note that in the SWIL Model,
each land use cover has its own EMC, including golf courses. For golf courses, the EMCs for
nitrogen and phosphorus are fairly high. The optimization process in the SWIL Model kept the
subsurface concentrations of parks and golf courses linked together.

Q: Did you evaluate model calibration performance for total phosphorus (TP) and total nitrogen
(TN) using metrics like root mean square error (RMSE), standard error, or other metrics?

A: Keeping in line with prior work by Harvey Harper, we looked at percent bias (PBIAS) to see
if the error is within the range of plus or minus 25 percent. We also considered the Nash-Sutcliffe
Efficiency (NSE) as described in the presentation. The model creates a month-to-month
estimation of flows. More factors could be considered. However, in keeping with prior work, we
focused on those two metrics.

Q: Is TP & TN speciation (speciation of pollutants) identified in any studies? Would this
information be helpful to understand if biosolids are significant sources?

A: With previous work, we reviewed the literature for EMCs. There were too few studies that
provided the details that we would need to speciate the nutrients. In a separate effort, we did a
subset of the speciated models, and it was quite difficult. We need more water quality data and
more monitoring of EMCs to do that effectively and to calibrate.

Next Steps

Q: Since FDEP is now also looking at loadings to the St. Johns River, is there any consideration
to expanding SWIL to the St. Johns Basin?

A: We have not looked at expanding the SWIL Model to the St. Johns Basin, but we could
consider that after the next BMAP update and see if that is something we want to do.
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