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Karst features within the Hinckley Sandstone



Rapid Movement of Ground Water

Flow velocities in 
excess of 

miles/ month.

Multiple flow 
directions from 

single tracer inputs



Take Home Messages
It isn’t what you don’t know that hurts – it’s 

what you know that isn’t so.

A.  Hinckley Sandstone
1. Quartz is soluble and karst features form in 

sandstone.
2. Karst secondary porosity can transport ground 

water at velocities of at least miles per month in 
sandstone karst.



New Richmond SandstoneNew Richmond Sandstone
Shakopee Fm, Prairie du Chien Group

Altura, Minnesota,  1976



Lewiston, 
Minnesota
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Take Home Messages

B. New Richmond Sandstone
1. Don’t build waste storage lagoons on top of the 

New Richmond Sandstone.
2. The fundamental spacing of master joints is on 

the order of 10 meters – any construction that 
covers more area than that will be over one or 
more master joints.



Bedrock Topography Twin Cities MetroBedrock Topography Twin Cities Metro
Karst Features in the St. Peter SandstoneKarst Features in the St. Peter Sandstone



Bedrock Topography
Minneapolis, St. Paul and central Washington Co.



34th St. Sinkhole, Minneapolis



Take Home Messages

C.  St. Peter Sandstone
1.  In the Metro Area St. Peter Sandstone karst 

features are strongly associated with current and 
buried valleys.



Dancing Waters, Woodbury, Minn.

12 Oct 2005



Sinkhole Locations
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OSTP

Paleo Sinkhole Fill

D42 ExcavationD42 Excavation ·



D42 Excavation

St. Peter Sandstone 
heavily fractured

Old sloping fractures with 
stained,weathered surfaces

Fresh sloping fractures 
without stained, weathered 

surfaces 

Voids in the St. Peter 
produced by downward 

slumping 

Pockets of glacial 
sediments washed into 

voids in the St. Peter

OSTP

OSTP



Sinkhole D38 conceptual model
berm

900 ft elev.

St. Peter Sandstone

Shakopee Formation

Sandstone
Joints

Water filled soft 
sandy layers and

fractured limestone

~ 60 ft+

St. Peter/Shakopee
contact at 831 ft

WT  850 ft elev.

One or more regional high 
transmissive zones

Collapse Breccia

?? ?



Excavated SW end of D38 ·



Open sloped joints ·



D38
Grouting

cleaned, open 
joints in the 

St. Peter 
benches



Back filling D38 with clayey till lifts



Take Home Messages

C.  St. Peter Sandstone
1. In the Metro Area St. Peter Sandstone karst 

features are strongly associated with current and 
buried valleys.

2. An effective site investigation should start with a 
backhoe and a person able (and willing) to 
recognize evidence of karst.



Rochester Area Karst FeaturesRochester Area Karst Features
(in the St. Peter Sandstone)
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Prairie Crossing - 2006







Prairie Crossing 13 April 2007



Prairie Crossing 13 April 2007



Take Home Messages

C.  St. Peter Sandstone
1. In the Metro Area sandstone karst features are 

strongly associated with current and buried 
valleys.

2. An effective site investigation should start with a 
backhoe and a person able (and willing) to 
recognize evidence of karst.

3. Backfilling sinkholes sinkholes with transmissive 
materials is not an effective remediation.



CONDUITS RULECONDUITS RULE

Fractures DroolFractures Drool

Pores Suck


