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Background

Chequamegon-Nicolet 
National Forest

ÅFirst comprehensive 
groundwater study in 
Chequamegon-Nicolet 
National Forest (CNNF)

ÅCollaborators
ÅWisconsin Geological and 

Natural History Survey

ÅU.S. Geological Survey
ÅU.S. Forest Service



Study drivers

ÅGroundwater important 
for USFS
ÅStreams, springs, 

ecosystems

ÅWater supply

ÅCǳǘǳǊŜ ǎǘǊŜǎǎƻǊǎΧ
ÅClimate change, high-

capacity wells, mining, 
logging

One potential effect of climate change



Objectives

ÅCharacterize groundwater system

ÅProducts
ÅWell geodatabase, aquifer & recharge maps, 

groundwater flow models

ÅCreate framework for resource management &  
foundation for site-specific studies



Study area
Å4 units (& technical reports)

Å11 counties

Å1.5 million acres



Regional geology - simplified

Till

Crystalline 
bedrock

Sand and gravel

Glacial depositsBedrock outcrops 
at surface



Approach: 4 study components

1. Hydrogeologic data
Data inventory and aquifer characterization

2. Groundwater potential recharge
Soil-water balance model

3. Geochemistry
Water sampling

4. Groundwater flow model
GFLOW ς2D regional flow



1. Hydrogeologic data ςinventory

ÅAssembled geodatabase of well 
construction reports & other 
available data

ÅWells moved to best location in 
GIS

ÅUsed for analysis in rest of study

ÅSparse in many areas!



Till

Crystalline 
bedrock

Sand and gravel

Glacial depositsBedrock outcrops 
at surface

Hydrogeologic data - aquifer 
characterization



Till

Crystalline 
bedrock

Sand and gravel

Glacial depositsBedrock outcrops 
at surface

Primary aquifer;
absent where glacial 

deposits thin or fine-grained

Secondary aquifer; used 
where sand & gravel is 
absent. Water flows 
through fractures.

Hydrogeologic data - aquifer 
characterization



https://pubs.usgs.gov/circ/2003/circ1262/

Sand and gravel Crystalline bedrock

Description Surficialglacial 
deposits

Fractured rock below 
glacial deposits

Provides water 
supplyŦƻǊΧ

75% of wells 25% of wells

Mean hydraulic 
conductivity

30-40ft/day 2-4 ft/day

Potential well 
yield

100-300gpm <20 gpm


