





nirogen can be lost w0 the atmosphere through denitrification, also a bacterial process. These
difficulties were reflected in our EMC zalibration. The EMCs that were used in the model are

presented in Table II.F.2-6.

Table ILF.2-6
TN Event Mean Concentrations (EM(s)
Associated with Land Cover and Land Use

Cropland 5.5 2.8
Forest/Shrub/Grassland 0.75 038
Open Water . 0.60 0.30
Commercial 2.0 1.0
Farmsteads 3.0 1.5
Industrial 23 1.2
Multi-Family Residential 2.8 1.4
Park and Recreation 1.2 0.60
Public Industrial 1.5 0.75
Public/Semi Public 1.5 0.75
Public/Semi Public Not 15 0.75
Developed

Single Family Residential 3.0 1.5
Vacant/Agricultural 2.0 - 1.0

For EMC calibration, creek loads calculated from monitoring data were compared to the
predicted loads based on EMCs. The results were variable, but in general followed the pattern
that the monitored loads were approximately 50% higher than the predicted loads. However, the
opposite pattern emerged when the model predictions were compared to the storm sewer
monitoring data from the Minneapolis Chain of Lakes study (1991). Predicted loads and

concentrations were approximately twice as high as the monitored loads and concentrations from
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1at study. The final approach taken was to use different sets of EMCs for the upper and | -er
parts of the watershed. The EMCs in Table II.F.2-6 were used for the upper watershed, and
comparisons to in-stream TN concentrations were generalfy favorable. The EMCs were cut in
half for the lower watershed TN modeling in order to reflect the data from the Chain of Lakes
study, in addition to the fact that in-stream TN concentrations in Minnehaha Creek are on the
average lower than in-streamn concentrations in monitored creeks in the upper watershed. Due to
the length of Minnehaha Creek itself, the magnitude of in-stream nutrient transformations may

be higher than for a shorter creek.

F.2.¢c. Pollutant Load Calibration

Pollutant loads were initially calibrated to in-stream monitoring data, where available. Averages
of annual runoff volumes reported in the MCWD Hydrodata Reports were used. For each
watershed, the parameter Pj (ratio of storms producing runoff, see PLOAD equations in section
F.2.a) was adjusted until the total modeled volume of runoff equaled the total volume of

monitored runoff. The associated modeled loads were then compared to the monitored loads.

In many watersheds, monitoring data were not available for calibration purposes. Therefore, an
estimate of long-term mean annual runoff was determined by examining long-term monitoring
records and comparing those figures to estimates based on the MN Hydrology Guide. In those
cases where monitoring data were available, the monitored data matched fairly well with the
annual total runoff estimate from the MN Hydrology Guide. Therefore, for the final PLOAD
calibration, the modeled runoff volumes were calibrated to the mean annual runoff depth as
shown in the MN Hydrology Guide. Runoff volume varied across the watershed, with higher

values occurring in the eastern portion of the watershed.

After the model was calibrated for runoff volume, the same Pj value was utilized for the 2020
conditions model. The predicted volume from that model was then used to calculate the 2020

mean annual runoff. This runoff estimate was used as input to the 2020 Jake models.
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Pollutant loading estimates from the Lake Minnetonkz direct drainage areas were calculated
slightly differently, A large proporticn of these direct drainége watersheds consists of the lake
area itself, which generates low poliutant loading. Including this arez would heavily skew the
pollutant load estimates when normalized by area; therefore the Lake Minnetonka area and
modeled loads were removed from the estimates of pollutant loads per acre. The resuiting
loading estimates thus représent mostly terrestrial loads, but also include the wetlands and
staller lakes located within the watersheds. This is in contrast to the load per acre estimates in
the rest of the watershed; these estimates average out the load over alf land covers and land uses,

including open water,
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