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Average Summer Trophic State of Silver Lake
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W t B d tWater Budget

Change in Storage = Inputs – OutputsChange in Storage   Inputs Outputs

Ground water

ΔS =  P + QI + GI – E - Go

Ground water

Precipitation Surface water Evaporation



O i i l D i i fOriginal Description of 
Ground-water Flow
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Original Description
Ground-water flow near Silver Lake

Yellow River

Silver Lake

Original Description

New Description

Yellow River

Silver Lake

Yellow River

Estimated Ground-water Output – 0.1 inches/day



With Tribs. 2, 3, and 7, 0.4' to ungaged in April 2005, and .3 to ungaged inWith Tribs. 2, 3, and 7, 0.4  to ungaged in April 2005, and .3 to ungaged in 
April 2006
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Accuracy of the Estimated Water Budget

Monthly water inputs and outputs at Silver Lake
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Results Can Now Be Used To:

1. Understand changes in water quality

2. Estimate how the lake should respond to 
various management alternativesvarious management alternatives

3. Develop a Management Plan for the lake

4. Better able to predict changes in other lakes 



Middle Genesee Lake

Waukesha County



Middle Genesee Study, 
Waukesha County
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Middle Genesee Study, 
Waukesha County



Middle Genesee Study, 
Waukesha County



Middle Genesee Study, 
Waukesha County



The calibrated model can be used
Middle Genesee Study, 
Waukesha CountyThe calibrated model can be used 

to estimate GWin



Middle Genesee Study, 
Waukesha County

The ground-water capture zone under a 
“development” scenario



CASE STUDIES: CRYSTALCASE STUDIES: CRYSTAL LAKELAKECASE STUDIES:  CRYSTAL CASE STUDIES:  CRYSTAL LAKELAKE
Bob Nauta, RSV Engineering



Are the wells affecting Crystal Lake?Are the wells affecting Crystal Lake?Are the wells affecting Crystal Lake?Are the wells affecting Crystal Lake?

Figures from Hey and Associates, 2007



CASE STUDIES:  CRYSTAL CASE STUDIES:  CRYSTAL LAKELAKE

• STATISTICAL ANALYSES

• WATER CHEMISTRY ANALYSESWATER CHEMISTRY ANALYSES

• GROUNDWATER MONITORING
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GROUNDWATER MODELINGGROUNDWATER MODELING

GROUNDWATER
DIVIDE

GOLF

LA BUDDE
CREEK

CR J

CR CJ

1000

CRYSTAL LAKE

COURSE
ROAD

900

800VA
TI

O
N

 (M
SL

)

800

700

EL
EV

A

0                           1000                        2000                         3000                        4000                         5000                        6000                         7000                         8000

FEET



CASE STUDIES:  CRYSTAL CASE STUDIES:  CRYSTAL LAKELAKE
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• GROUNDWATER MODELING• GROUNDWATER MODELING

• ORGANIZE REGIONAL STUDY

• GRANT ASSISTANCE
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REGIONAL STUDYREGIONAL STUDY

• SANITARY DISTRICT #1 – TOWNS 
OF RHINE & PLYMOUTH

• TOWN OF RHINE

• LITTLE ELKHART LAKE
REHABILITATION DISTRICT

• SHEBOYGAN COUNTY



CASE STUDIES:  CRYSTAL CASE STUDIES:  CRYSTAL LAKELAKE
REGIONAL STUDYREGIONAL STUDY

• CITIZENS ADVISORY COMMITTEE

• TECHNICAL WORKING GROUP
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CASE STUDIES:  CRYSTAL CASE STUDIES:  CRYSTAL LAKELAKE
GRANT ASSISTANCEGRANT ASSISTANCE

• SUBMITTED BY SHEBOYGAN 
COUNTY

• FIRST STEP IN REGIONAL STUDY 
– ORGANIZE EXISTING DATA

• PROCEED TO NEXT PHASE



Central Sands LakesCentral Sands LakesCentral Sands Lakes Central Sands Lakes 

Tim Asplund, WDNR Tim Asplund, WDNR 
and George Kraft  (UWSP)and George Kraft  (UWSP)



NW Waushara County LakesNW Waushara County LakesNW Waushara County LakesNW Waushara County Lakes

•• Landlocked lakes, no Landlocked lakes, no 
outletoutlet

•• Sandy soilsSandy soilsSandy soilsSandy soils
•• Lakes near major regional Lakes near major regional 

groundwater dividegroundwater divide
•• Recent declines afterRecent declines after•• Recent declines after Recent declines after 

unusually high period in unusually high period in 
the 1990sthe 1990s

•• ShortShort--term drought in term drought in 
Central WICentral WI

•• Major pumping centerMajor pumping centerajo pu p g ce teajo pu p g ce te
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Effects of irrigation
1970 –1/4 of the area irrigated

normal summer stream loss:- normal summer stream loss:
25-30%

l t d li- normal summer water decline:
½ foot

- drought stream loss:
70-90%

- drought water decline:
2-3 feet



Effects of irrigation
If 50% of area irrigated

-drought stream loss:drought stream loss:
100%

drought water decline:- drought water decline:
4 - 5 feet

2007:

>75% of area irrigated



Waushara County LakesWaushara County LakesWaushara County LakesWaushara County Lakes
Long, Huron

Fish, Pine

Source: UWSP
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Waushara Co LakesWaushara Co LakesWaushara Co. LakesWaushara Co. Lakes
At sub-continental divide, near pumping
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Waushara Co LakesWaushara Co LakesWaushara Co. LakesWaushara Co. Lakes
Away from divide, distant from pumping
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Water table well 
near Hancock, WI

source: US Geological Survey -
http://groundwaterwatch.usgs.gov



Nelsonville

Amherst Jct.

Down 3 ftKraft, 2008

Down 1 ft

Wild RoseDown 1 ft

Wautoma

Down 3 ft



Water levels unaffected by Water levels unaffected by 
pumpingpumping
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Water levels affected by Water levels affected by 
pumpingpumpingpumpingpumping
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Nelsonville

Amherst Jct.

Down 3 ft Nelsonville

Amherst Jct.

Down 3 ftKraft, 2008
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