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Study Objectives

The objectives of the Lake Edina water balance were to gain a better understanding of the water level
fluctuations in the lake and determine if the low 2015 springtime water levels were a result of lower-than-
average spring snowmelt or other factors such as the elimination of the Southdale cooling water
discharge.

Methodology

A water balance spreadsheet model was developed that tracks daily inflows to and outflows from the lake.
Inflows of water to the lake included direct precipitation, watershed runoff from the area directly tributary
to Lake Edina, discharge from upstream Lake Cornelia, and Southdale cooling water (for years prior to
2011). Outflows from the lake included evaporation from the lake surface, discharge from the outlet
structure, and seepage losses. A P8 watershed loading model, originally developed as part of the City of
Edina Comprehensive Water Resources Management Plan and later adapted for the NMCWD Lake
Cornelia Use Attainability Analysis, was used to estimate watershed runoff and discharge from Lake
Cornelia. Hourly precipitation data from the Minneapolis/St. Paul International (MSP) Airport was used to
generate runoff. Discharge from the Lake Edina outlet structure was estimated using a rating curve
developed based on XP-SWMM modeling results that account for tailwater conditions from the North
Fork of Nine Mile Creek.

The water balance model was used to predict preliminary daily water levels based on estimated inflows
and outflows. Through comparison of preliminary water level predictions with observed lake levels, the
rate of seepage of water from the lake was estimated and the discharge rating curve was adjusted.
Figure 2 shows the predicted water levels in Lake Edina in comparison with the observed water levels for
the time period of April 2004 through June 2015. While the predicted water levels do not match up
exactly with observed water levels at times throughout the modeling period, the water balance model
provides a reasonable approximation of water levels throughout the past decade. Numerous factors can
result in differences between the predicted and observed water levels, including differences in
precipitation between Lake Edina and the MSP airport, timing of modeled versus actual snowmelt runoff,
variation in seepage rates as localized groundwater levels fluctuate, variation in discharge from upstream
Lake Cornelia, changes in the rate of Southdale Cooling water discharge, and impacts of Nine Mile Creek
water levels on surface discharge from Lake Edina.

Study Conclusions

Results of the Lake Edina water balance indicate that low water levels in the spring of 2015 were primarily
a result of the lower-than-average snowpack during the winter of 2014-2015, which yielded less snowmelt
runoff than typical years. Since mid-May, water levels in Lake Edina have rebounded, with a June 26, 2015
water level observation of elevation 821.9 MSL, just below the normal water level of the lake.

The impact of the discontinuation of the Southdale cooling water discharge on Lake Edina water levels
was also evaluated using the water balance model. Figure 3 shows the predicted water levels with
discontinuation of the Southdale cooling water discharge in 2011 in comparison with predicted water
levels if the Southdale discharge was continued through 2015. Model results indicate that continuation of
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Southdale cooling water discharge through 2015 results in periods where higher water levels are
maintained for longer durations (notably the fall of 2013 and 2014), but does not prevent the decline of
water levels that often occurs during the winter months.

Based on the lake level observations and water balance modeling, it appears that Lake Edina has a
seepage rate of approximately 10-12 inches per month. The North Fork of Nine Mile Creek is located
approximately 400 feet west of Lake Edina, with a creek bottom elevation of approximately 817 MSL near
the storm sewer outfall from Lake Edina. Given the proximity of the lake to the creek, the minimal
difference in water surface elevation, and the observed seepage, it is likely that localized groundwater
elevations and associated seepage rates from Lake Edina are highly influenced by the creek.

Study Recommendations

¢ Continue monthly monitoring of lake levels in Lake Edina

¢ Install a continuous lake level monitor in Lake Cornelia (South) prior to future water quality study
of Lake Edina to better track inflows from Lake Cornelia

e Conduct a field survey of the Lake Edina outlet to verify existing conditions and inspect for
potential debris that would modify the normal outlet elevation or restrict discharge
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