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(Modified from Alley et al., 1999)

Local vs Regional Flow Systems
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Groundwater – Surface Water Interaction







Groundwater Flow Directions
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Seepage to Groundwater Normal Conditions

Seepage to Groundwater High Water Table



Order of the Court Summary (August 30, 2017)

• DNR is temporarily prohibited from issuing appropriation 

permits for new groundwater wells, or increasing 

appropriation amounts in existing groundwater

• Review all groundwater appropriation permits within 5-

mile radius of White Bear Lake to ensure compliance with 

sustainability standard

• If permits do not comply they will be down-sized

• Set a collective annual withdrawl limit

• Set a trigger elevation of 923.5 feet 

• Residential irrigation ban when White Bear Lake falls 

below 923.5 and continues until stage reaches 924 feet

• Requires per capita residential water use of 75 gallons per 

day.  Total per capita use of 90 gallons per day.

• Contingency plan for conversion to surface water sources

White Bear Lake Lawsuit
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• Potential problems on construction projects if dewatering is necessary

• Conversion to surface water would likely involve St. Paul Regional 

Water. 

• Could have an effect on neighboring water bodies in the District

• Residential watering ban for district residents

• Precedent for future lawsuits, or similar measures to protect other 

water bodies

White Bear Lake Lawsuit

Potential Impacts for the District



• PFAS are a class of synthetic compounds containing 
thousands of chemicals formed from carbon chains with 
fluorine attached to these chains

 PFAS are surfactants (soap like) that repel oil and water, reduce 
wear or surface friction

• production began in 1940s and continues today 

– increased applications in 1960s and 1970s

– some have been phased out and replaced

per- and polyfluoroalkyl substances (PFAS) 



• primary users: glass cloth, non-stick cookware, coated 

papers, clothing/waterproofing (Scotchguard ™)

• secondary users: plating, fire fighting foams, plastic, 

construction, automotive, manufacturing, cosmetics, 

varnishes, sealers, many more…..

per- and polyfluoroalkyl substances (PFAS) 

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjOib3G5MHZAhUD4YMKHR1aDM0QjRx6BAgAEAY&url=https://www.pexels.com/search/cosmetics/&psig=AOvVaw0-OTxXVV_fOuIjE1hrIfOj&ust=1519672808850561


fate and 
transport

• PFAS were designed to resist degradation; 
generally do not degrade in the 
environment

• PFOA and PFOS not volatile

• Half-life of PFOA in humans is ~4 years, 
half-life of PFOS is about ~5 years1

• Bioaccumulates in fish and other aquatic 
animals

• Largely behave as tracers in groundwater, 
though transport may be retarded by:

– Sorption to organic carbon (most significant)

– Ionic attraction to calcium and magnesium

1Olsen, G.W., Burris, J.M., Ehresman, D.J., Froehlich, J.W., Seacat, A.M., Butenhoff, J.L., and Zobel, L.R., 2007. Half-Life of Serum Elimination of Perfluorooctanesulfonate,Perfluorohexanesulfonate, 

and Perfluorooctanoate in Retired Fluorochemical Production Workers. Environ Health Perspect. 2007 Sep; 115(9): 1298–1305.
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3M settled with MN for 

$850,000,000 in case 

brought related to 

damages to drinking 

water and natural 

resources 

Link to Draft Settlement Working 

Group Proposal

https://www.pca.state.mn.us/sites/default/files/3M Settlement Working Groups proposal.pdf


Quaternary Aquifer, Maplewood, Gateway Trail



Jordan Aquifer, Maplewood, Ramsey County Workhouse



Washington County Geologic Atlas, MGS, 2016

Geologic Cross Section



Quaternary (Glacial) Hydrogeology
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Source of Water to New Well Changes Over Time

Groundwater

Volume 52, Issue S1, pages 100-111, 28 MAY 2014 DOI: 10.1111/gwat.12204

http://onlinelibrary.wiley.com/doi/10.1111/gwat.12204/full#gwat12204-fig-0001

capture = increased 
recharge and/or 
decrease in groundwater 
discharge

time scale depends on 
characteristics of aquifer 
and distance of well 
from water body

(days to decades to centuries)

http://onlinelibrary.wiley.com/doi/10.1111/gwat.2014.52.issue-S1/issuetoc
http://onlinelibrary.wiley.com/doi/10.1111/gwat.12204/full#gwat12204-fig-0001

