Integrating hydrogeologic tools in unconsolidated aquifer settings:

Finding the tortuous pathways
Jim Berg, Minnesota DNR, November 2007
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CI/Br vs Tritium
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Simplified Surface Geology and Cross Sections
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Pine County Bedrock Topography

(from Setternolm 2001)

Buried volcanic rock ridge
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S2 unit

Buried volcanic
rock ridge
separated area
into two sub-
basins

tunnel valley
sand and gravel
distribution



S2 aquifer

Mixed tritium only
near northern
edge suggesting
iImportant northern
recharge area.

waranl Leached basalt

rock constituents
east of ridge
iIndicating flow

| through buried

volcanic ridge.

Sensitivity —
moderate to
- very low



Grantsburg till I

Rock Cresk

suglas fault

Elevated boron value in buried
Sand and gravel aquifer

Elevarion
{leet above sea level)
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S3 unit

Similar to S2
with valley-type
distribution

- less control
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S3 aquifer

Leached basalt
rock constituent
iIndicating flow
through buried
volcanic ridge.

Recent recharge

| probably 2-3

miles north of
recent tritium
sample location
suggesting
strong recharge
around northern

edge
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Elevated boron value in
Buried sand and gravel aquifer



FIGURE EXPLANATION
0 Selected town or ety
@ Label for featured arca
F__F* Line of cross-section

Trtwm age and ground-water low—Amow s colored
according to trittum age and indicates the general
direction of ground-water flow in bedrock.

+—  Recenl

Mixed
Bedrock hydrogeological features “ Vintage
(1) (@) (&) Thin drift: important bedrock recharge area Bedrock surface elevation

(2) Thin drift; important bedrock recharge area, sinkholes common l 1E

@ Hinckley Tault: fracture porosity. zone of preferential lateral

and vertical sround-water flow Bedrock surface—Feel above mean sea level

(®) Volcanic rock ridge: bedrock recharge arca 510



Buried Quaternary
. 7 _ y sand and gravel
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Tracing the tortuous pathways (trickle of water running through some dirt) using wide
ranging disciplines (tools):

Surface water studies

e

Potentiometric surfaces/hydraulic properties/digital simulations/geochemistry

Sand and gravel aquifer distribution

el

Glacial history/stratigraphy



