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RECOMMENDATION A.1.a: Determine the state’s water balance. Develop a long-term 

robust program that includes the necessary mapping and monitoring to manage water 

sustainably and proactively.

ACTION PLAN

i. The completion of the county geological atlases by the Minnesota Geological Survey (MGS) and DNR 

should be accelerated. These atlases provide maps of geology, hydrology, and pollution sensitivity of 

groundwater, and are one of the essential elements for implementation of this strategy. 

ii. Aquifer characterization mapping by the DNR should be accelerated at the same rate as the geologic 

atlases. The aquifer characterization studies and springshed mapping are essential for understanding how 

water moves through the state’s aquifers (flow paths) and determining aquifer properties and interactions 

between groundwater and surface water.



Evolution of Geochemistry



Evolution of Geochemistry
Tritium – residence timeState-wide chemistry databaseEvolution of Sample Plans



Pollution Sensitivity Modelling



Pollution Sensitivity Modelling

Factor Analysis (1990’s-2000’s)

Recharge Surfaces (2006)

Cumulative fine-grain material (2016)

Winona Groundwater Atlas (2021)
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Production – Misc.



Production - rebrand



 Private Citizens

 Business & Industry

 Agriculture

 Education & Research

 Environmental Consultants

 Counties

 Soil Water Conservation District (SWCD) & County 

Conservation Districts (CD)

 Cities

 Townships

 State & Federal Agencies

Application and Uses – Who?



The Future



The Future?

• Complete Groundwater Atlas for every county

• Integrate texture in PS modelling

• Direct public access to chemistry database

• Better county to county boundary match

• New indicators for residence time estimates

• Sustainability evaluation (water balance)

• Get the word out!!

• Plan for future funding
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