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Ave?é"ge*Summer Trophic State of Silver Lake
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Water Budget™

In Storage = Inputs — Outputs
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Ground water
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Base from U.S. Geological Survey

Shell Lake 1:62,500, 1965
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Original Description of
Ground-water Flow

EXPLANATION

Area contributing ground
water to Silver Lake

Area receiving ground
water from Silver Lake
Direction of ground-water
movement

-~

o
Spring

Silver Lake drainage divide




@ Piezometer Monitoring Site M Tributary Monitoring Site & Stage Monitoring Site

Figure 1. Locations of monitoring sites at Silver Lake near Cumberland, YWWisconsin.










Ground-water flow near Silver Lake
Original Description

Silver Lake
Yellow River -
e )\‘7\/\
- - e h «—
\ «—
—
<_
New Description
Silver Lake
Yellow River
= }
V\ —

Estimated Ground-water Output — 0.1 inches/day
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Water inputs = 1297 acre-ft

Ungaged
11%
Trib. 7
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Trib. 3
3% \ Precip.

68%

Trib. 2
7%

MY2005

Water outputs = 1777 acre-ft

Evaporati
on
39%
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Results Can Now Be Used To:

"‘""!.-....

derstand changes In Water quallty

R

nate how the lake should respond to
us management alternatives

5 De elop a Management Plan for the lake

— —
:'r,-'?ﬂ_ﬂf:’_

-“4’ Better able to predict changes In other lakes




S Middle Genesee Lake

Waukesha County™

L5, Deparment of the Intsrior
LS, Geological Survey

Simulation of the Shallow Hydrologic System in
the Vicinity of Middle Genesee Lake,
Wisconsin, Using Analytic Elements and
Parameter Estimation

Water-Resources Investigations Report 00-4138

Prepared in cooperation with the
Middle Genesee Lake Management District
Wisconsin Department of Natural Resources

& USGS

sclence for a changing world
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Middle Genesee Study,
W_a_y_kesha County .
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Middle Genesee Study,
W_a_y_kesha County .

EXPLANATION

‘L Recharge

«— General direction of ground-water flow

River

¥ Pumping well
l |=b Crooked NE
== Lower Middle Lake

— Geneses

— Unsaturated Geneses

. l Tone Lake Lake i
ot _ _ -
— SW Bark T Shallow aquifer

S
Shallow aguifer
Figure 2. Conceptual model of shallow hydrologic system in the vicinity of Middle Genesee Lake, Waukesha County,

Wisconsin.
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 (a) Far field
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(b) Near field
4305

EXPLANATION

Well location and
identification number

JE

Bark River
Near Rome Stream site and

$d  identification
= Analytic element for GFLOW

—= o, Simulated water-table contour

= at 10 foot intervals. Datum is
sed level

Middle Genesee Study,

Waukesha County
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Figure 4. Simulated hydrologic features with analytic elements, initial water-table elevation and calibration targets,
(a) far field elements (Global recharge is applied for the entire far field); (b) near field elements.
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HYDROLOGIC BUDGET Middle Genesee Study,

Waukesha County
An annual hydrologic budget for Middle Genesee " _—

Lake can be described by -

AS =P —E + GWy, - GWoy.

where

AS 15 change in lake storage,

P 15 volume of precipitation falling directly on
the lake.

E 1s volume of water evaporated from the lake
surface,

GW;, 1s volume of ground-water flow into lake,
and

GW,; 15 volume of flow out of the lake to the

eround-water system.

seignce for a changing workd



Middle Genesee Study,
Waukesha County

EXPLANATION

0
\. Travel time, in years

MIDDLE GEMESEE LAKE LEVEL

Average measured lake level: 863.00 feet above sea level
Simulated level: 862.62 feet above sea level

370230

Base from .5 Geological Survey
1:100,000 Oconomowo West 0 1 2 3 MILES

seignce for a changing workd




- Middle Genesee Study,

. Waukesha Count
prated model can be used e Yeuta

) estimate GW;, >

32 m/yr,
30 in/vyr,
25.2 in/yr, and

= P-E+GW,,=27.2 m/yr.

seignce for a changing workd




Middle Genesee Study,
Waukesha County
—— —

e

EXPLANATION
i i Original capture zone

Developed caplure zone

?ﬂ Travel time, in years

(_Jy:}l Recharge reduced area

MIDDLE GEMESEE LAKE LEVEL CHANGE

Original lake level: 862 6 faet

Developed lake level: 862.5 foet (Ah = 0.1 feet)
85% C.1. {+)lake laval: BG4 4 faat (Ah = 0.0 foet)
5% C.1. =) lake lewvel: 860.6 foat (Ah = 2.0 feet)

Ahis change in lake stage;
95% C.|. is 95-percent confidence interval

Blasa from LS. Geolgical Sursey ] 1 2
1: 100,000 Dz onomowac West

01 2 3 KLOMETERS

The ground-water capture zone under a %USGS

seignce for a changing world

“development” scenario




ASE STUDIES: CRYSTAL LAKE

Bob Nauta, RSV Engineering

Figure 2.2
Groundwater Contour Map of Crystal Lake & Surrounding Area
- — — _— | - &
Figure 3.1
Slkhart Lake Wall #3
and Capbure Zones

Hey and Associates, Insc. Mot io Scale




& wells affecting Crystal Lake?

Figure 3.8
Depth of Crystal and Elkhart Lakes Compared fo
Faur High Capacity Wells Located Mear the Lakes with Known Degth Infoemation

Ebvalonika{

Figuara 4.1

Evarcee: Szniary Distrct Mo, 1 Towns of Fleree snd Plymouth, 2605

Figure 3.10
Felationshie of Date of High Capacity Well Instalation
To Changes in Crystal Lake Level

Exposed Lake Botiom on the Morthwast Shore during Perod of Low Waler Lewvel during the fall, 2005

Elkhart Lake #3

Quit-Qu-Oc #2

% ] VV\ J}l\ Quil-Qu-Ou #3

e

Figures from Hey and Associates, 2007
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- ORGANIZE REGIONAL STUDY
e GRANT ASSISTANCE
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STUDIES: CRYSTAL ._LAKE

REGIONAL STUDY ™

& - SANITARY DISTRICT #1 — TOWNS
& OF RHINE & PLYMOUTH

B TOWN OF RHINE

e ITTLE ELKHART LAKE
REHABILITATION DISTRICT

e SHEBOYGAN COUNTY
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Distribution of High Capacity
Wells in Wisconsin

Hicap Wells
per Square Mile

0401-0.6

ay]

=

3
1

R =Fe N N A=
CDoOooo0D OO
el el e vl il - il
LN I T |
[ N O R P M e |
Bir mokrr o

MM_A._'._A._'._'..QE]

Source: UWSP







£ S RS S T E

s

- - B .
"

| .-

| _ ”
- _
& |
" I Wy
3 3 | il
By } | !

_
oy il

T

m

!

1

| |

]

- £

"

J

pre - 1950
24 HiCaps




|

—Source:UWSP -

399 HiCaps

2977 Cumulative

{




Effects of irrigation

=

1970 =1/4 of the aruéa irrigated

mmer stream loss:
25-30%

- normal summer water decline:
Y2 foot

- drought stream loss:
70-90%

- drought water decline:
2-3 feet




Effects of irrigation

=

If 50% of area irrigated

cam |loss:
100%

- drought water decline:
| 4 -5 feet

2007:

>75% of area irrigated
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aushara Co. Lakes

At sub-continental divide, near pumping
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ara Co. Lakes

Away from divide, distant from pumping
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USGS 440/713089320801 - Ws-0008

* '22USGS

s | Water table well i
- i near Hancock, WI |
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WATER LEVHE, IN FEET BELOW LAND SURFACE
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1951 1961 1971 1981 1991 2001
17,118 approved water level measurements.  TEaF'S Plot generated 9,/21/2006 Z:29: 44 AM

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