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OutlineOutline

Water supply planning at the CouncilWater supply planning at the Council

100+ years of water supply system change

Metro Model 2
– Anticipating conditions we’d like to prevent
– How uncertainty informs investment



Minnesota Statutes 473.1565Minnesota Statutes 473.1565

Planning activitiesPlanning activities
– Master Water Supply Plan

– Base of technical information– Base of technical information

Advisory committee
– State agencies
– Counties

M i i liti / tiliti– Municipalities/utilities

Reports to legislature
– State Water Plan Photo: Minnesota Historical Society





Community Water Supply ProfilesCommunity Water Supply Profiles

Water use

Current sources

Available sources

P t ti l IPotential Issues



GuidanceGuidance

Use other sources, or:

Verify the issue

Management plan

Monitor for impact

Act when needed



One Hundred YearsOne Hundred Years



“Though southern Minnesota has passed the
pioneer state of agricultural developmentpioneer state of agricultural development,
there is yet in store for it great industrial
progress and an accompanying increase in
population ”population.

‘Hall, C. W.; O. F. Meinzer;  and M. L. Fuller, 1911.  Geology and Underground Waters 
of Southern Minnesota. U.S. Geological Survey Water Supply Paper 256, 406 p. 



What has changed since 1911?What has changed since 1911?

PDCJ head in the Rum River valley used to rise 
20’ above land surface20  above land surface

Wells drilled in the Jordan Sandstone in South 
St. Paul yielded artesian supplies on Sundays



What will change in the future?What will change in the future?

2030 Growth Strategy
Developed Area
Developing Area
Rural Center
Rural Residential
Diversified Rural
Ag. Preservation Area



What will change in the future?What will change in the future?

2030 Population Change
Decrease
0-25%
25-50%25 50%
50-100%
100-200%
O 200%Over 200%



What will change in the future?What will change in the future?

Predicted 2030 Water Level:

Jordan Aquifer
Increase
Relatively Constant
Decrease



Metro Model 2

MODFLOW-96

Metro Model 2

MODFLOW 96
Regional
Steady-stateSteady state
9 model layers
500 x 500 meter grid500 x 500 meter grid
33 streams
962 lakes & wetlands962 lakes & wetlands
Recharge model
DNR pumping dataDNR pumping data



Modeled vs. Measured Water LevelsModeled vs. Measured Water Levels

Normalized Root Mean
Squared Error 4.5%Squared Error     4.5%

Data represents the Prairie du Chien – Jordan aquifer



Evaluating Different Conceptual ModelsEvaluating Different Conceptual Models

9
Aquifer Property Zones

10,000+

Aquifer Property Zones

Simple Complex



Conceptual Model Effect on PredictionsConceptual Model Effect on Predictions
Range in Predicted 2050 Head (m):
Prairie du Chien AquiferPrairie du Chien Aquifer 

Minimum
predicted decline

12 meters

Minimum
predicted decline

10 meters



Uncertain Water Supply Expansion

Range in Predicted 2050 Head (ft):
J d A if

Uncertain Water Supply Expansion

Less than 3 feet of difference
3-10 feet of difference

Jordan Aquifer 

3 10 feet of difference
More than 10 feet of difference



Water Demand and PredictionsWater Demand and Predictions

Range in Predicted 2050 Head (ft):
J d A if

Less than 3 feet of difference
3-10 feet of difference

Jordan Aquifer 

3 10 feet of difference
More than 10 feet of difference



There’s more…There s more…

Analysis

Data

Management

www.metrocouncil.org/environment/WaterSupply/



Q ti ?Questions?




