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Reasons for GW Monitoring

" Water Availability/Water Supply

" Conflict Resolution

" Drought Warning

" Diversion of Great Lakes Water by GW
Pumping

" Water Quality in the Nearshore Zone

2 USGS
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GW Monitoring for Lake Michigan Basin
Aspects of the GW Flow System

" Understand monitoring
data with respect to the
gw flow system

" Most areas will need to
have deep and shallow
monitoring wells —
bedrock and glacial
deposits

= Karst and fractured-
rock aquifers are a
special case
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EXPLANATION

] Sandstone, ca!'bonate, [ Carbonate and sandstone
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Karst Features




Ground-Water Divides
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Circle areas
proportional to
pumping rate
(cubic ft/day)
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Circle areas
proportional to
pumping rate
(cubic ft/day)
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[ | Ice-contact outwash
[ | Proglacial outwash

. Lacustrine, fine
I Lacustrine, coarse

[ | Lodgement Till or
Fine supraglacial drift
[ lce-marginal till

B Coastal Dunes
[ Thin drift over bedrock

I Bedrock
Lakes

Glacial
Landsystems




Ground-Water/Surface-Water Interaction

" Nearly 80 percent of
discharge to Lake
Michigan originates as

ground water s s
" How does gw pumping =g
affect ecosystems et

runoff components of streamflow,

dependent on gw

. e "mnﬁ Ground water
discharge to streams?

" |mportant for water-
guality issues such as
non-point source
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Unsaturated zone

Surface-water body
Water table

Great Lake

EXPLANATION

Highly permeable aquifer

| Poorly permeable confining unif

Very poorly permeable bedrock

Direction of ground-water flow,
local ground-water system

Direction of ground-water flow,
regional ground-water system

Local ground-water system

Regional ground-water system



Importance of Old GW Level Data
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" Lots of GW level data rf\ % il 4
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starting in the 1930’s

" Many sites discontinued ,
in the 1970’s and 1980's '« i}

" Water-level data to
Identify hydraulic
properties — days to
months

" Water-level data to
address long-term gw
development — years to
decades
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GW Monitoring for Lake Michigan Basin
Monitoring Principles

" First and foremost, a
collaborative process is
required

" Organize so that the
same data can be
analyzed for both local
and regional purposes

é
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GW Monitoring for Lake Michigan Basin
Monitoring Areas

Areas with large
withdrawals

Areas not effected by
withdrawals (for
drought and climate
studies)

Areas to be developed

Areas with important
amounts of recharge
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GW Management Decisions

B Most are made at the
State or local level

" Effective monitoring
must involve these
units of government

" However, gw issues are
becoming more regional
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Ground-water Management Areas

® Centered on Waukesha and
Brown County

" Areas of significant
drawdowns and over-
pumping

" Water quality problems
(arsenic, radium, salinity)

® Need for a coordinated
management strategy

Groundwater Drawdown

[ 150 ft or more
[ ]100- 1501t

[ 50-100ft
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Monitoring Adapted to Degree of
Confinement

" Unconfined
" Gravity drainage
" | ess water-level change
" Cannot effectively use entire saturated thickness

" Confined
" Aquifer compression and water expansion
" Hydraulic pressure reduced

" Pumping same quantity of water produces larger
water-level declines than unconfined aquifers
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Ground-Water Monitoring and
Ground-Water-Flow Models

" Used to indicate the status and trends of ground-
water availability

" Relate regional modeling simulations to sub-
regional scale model simulations

" Climate variability and effects of climate change
on recharge and shallow flow systems

" [terative process — monitoring improves model
and vice versa

" Model provides a logical way to evaluate the GW
monitoring network

2 USGS
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Nitrate Concentrations in Michigan

MNO; average per
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Opportunities to promote regional
Ground-Water Monitoring in the Lake
Michigan Basin

" Annex to the Great
Lakes Charter

" Great Lakes Regional
Collaboration

= | aMP Process
" SOLEC
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The Great Lakes
An International Treasure
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