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From widespread nuisance to health risk 

 



Executive Summary 
• MDH 2012 tiered health-based risk assessment advice 

– 300 ug/L for adults, children > 1 
– 100 ug/L for infants (formula) 
  

• EPA  
– Less than 50 ug/L manganese  

 

• Not enforceable  
– not regulated  
– not required to be monitored 

 

• Standards unlikely to come soon 
 
• Need education, risk communication,  
  testing, and treatment 



Recommendations 
• Study neurological effects 

• Correlate groundwater to tap water concentrations  

• More on spatial distribution  

• Coordinate monitoring  

• Evaluate manganese removal  



Requests for Information 

• Human activities that mobilize Mn 

– Landfills changing redox conditions down-gradient 

• Negative health impacts  
• new research related to brain and neurological impacts to 

babies and young children 

• Biogeochemical cycling of metals  

– Santelli Geomicrobiology Lab, U of M Metal(loid) Role 
of biogeochemistry in processes such as redox, 
complexation, and adsorptions 

– Specifically microbial manganese oxidation and biomineralization 

 



 



Public education 
• public lacks knowledge about quality and local 

resources 

• uncertain about roles of local, state, and 
federal government  

• limited coordination to promote a statewide 
approach to groundwater education 



Improvements needed in 3 areas 

• K-12 

– hydrologic cycle in the fourth and eighth grades 

– Revisions to academic standards scheduled for 
2017-2018 school year 

• postsecondary requirements for entry-level 
groundwater- related jobs 

• water resources management 



Post Secondary 
• Communication of requirement for entry-level jobs 

• Only 3 of 12 offered coursework beyond introductory level 



Statewide Groundwater Education 

 



Solutions 

• Standards 

• Teacher access to information 

• Filling education gaps 

• Improved communication with post-secondary 



Activities aligned with recommendations 

• Earth Sciences Advisory Board 
– Alignment of curriculum with state needs 

• Groundwater Conservation Training 
– Met Council—groundwater as drinking water 
– Online curriculum by Freshwater 

• Groundwater Education 
– Sharon Pfeiffer, DNR pilot courses for local officials 
– MDH, statewide Groundwater Education for Soil and Water 

Conservation District field staff and local decision makers 

• Carleton-geothermal project 
– Groundwater “laboratory”, Kelton Barr, Bob Tipping 

• Recommendations from Legislative Water Commission 



4. Chloride and Stormwater Infiltration 

• Chloride in the Environment 

– Natural and anthropogenic  

– Movement in nature 

• Chloride in Groundwater 

– Monitoring 

– Land use 

– Seasonal and temporal effects, predictions 

• Stormwater practices 
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Timeline 
• Research complete 

• Workgroups writing sections  

• Lead writer selected 

• Goal to have factsheet for Road Salt 
Symposium  



The Next Topic 

• White Paper Purpose met  

• Process Functioning & Results Valued 

• It begins with topic, then well-defined scope 

• Start discussing idea now with colleagues, or 
White Paper Committee Members 

• Winter Newsletter/email call for idea 

• Use the form provided/posted on MGWA.org 

• Ideas & a nucleus of a Workgroup score high  

• Finally, think about serving on a Workgroup 

 



Current Topic Pool 

• Groundwater Protection and Mining (2)  

• Big Data associated with Managing Resources  


