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Project Overview

Improve the understanding of water
guality dynamics and processes in the
VLAWMO chalin of lakes

= [0 support sustainable lakes
management planning efforts and
decision-making with respect to water
guality management
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Model Development

Evaporation
e Groundwater
Outflow
dimentation




concentration for a given land
S based on literature values

anfield Bachman — Natural Lakes for
Sedimentation

3. Charley, Deep, Pleasant, Sucker and East
Vadnais lakes — discharge constant (St.
Paul Water Utility)

ViedelfiDevelepment



Model Development

Precipitation Inputs

ite Bear (T30N,R22W,S29)




Model Develeopment
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Model Development

Evaporation Inputs

Lakes Evaporation
E=ER*SA*Kk
n (million gal/mo)
In/mo)




Model Development

Annual Evaporation

‘ Evaporation

-




Moedel Development

ed Inputs

* Urban

+ Rural Residential (farmstead)
* Cropland

+ Open space*

* Forest (none detected)

+ Wetlands*

+ Water
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Moedel Development

Subnetershed | Ubanknf| Rural Residential Avea |Gopland Area]l  OpenAvea | Wetland Area |Water Areal
Ardia 1% % % 20% 10% 5%
Birch 6% - - % 2% 2%
Black 6% 5 n 21% % 8%
Charley 51% a . ESL 8% &%
Deep 2o - - 5% 1% %
Gem W - - 4% % 2%
Gifillan 67% a - % 2% 1%
Goose 7% - - 0% % %
Plecsant East 51% - - 10% - 3%
PlecsatWest | 58% - n 18% 1% 20%
Sucker 2% - - 4% 2% 8%
VadhaisNoth | 63% - - 21% 10% &%
Vadnais South | 40% n - 2% 1% %
Wilkirson 31% 0% % 5% % %

Land Use Distribution
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VLAWMO
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us Concentrations and Land Use Runoff Coefficients

Land Use Total Phosphorus Runoff Coefficients
ug/L (ppb) 2000(m/yr) | 2002(m/yr) | 2003 (m/yr)
Urban 375 0.32 0.39 0.21
Rural Residential 200 0.22 0.28 0.15
Cropland 450 0.17 0.21 0.11
Open Space 125 0.15 0.19 0.10
Wetland 100 0.15 0.19 0.10




Modell Development

ake Morphology Inputs

Surface area

Mean depth

Flow length

Water level change

Volume above normal water level




Model Development

red water quality data
osphorus

chi Disk Transparency
Chlorophyll_a
Dissolve phosphorus
Temperature
Dissolve oxygen




East VVadnais LLake (Cell 1)
Example Results

Observed

Predicted 33 34 29




Goose Lake
Example Results




Goose Lake
Example Results
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» Lake level

# Other Sources

Environment

Economic
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