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DISSOLVED OXYGEN STUDY
OF
LAKE WISCONSIN

INTRODUCTION

A study conducted by Mead & Hunt, Inc. in 1992 and published in April of
1994, titled “Prairie du Sac Hydroelectric Project”, indicated that at
several locations the Dissolved Oxygen levels in Lake Wisconsin have degraded
to lower than 5mg/L.

Badger Army Ammunition Plant is preparing to apply for a revised WPDES permit
which would discharge to Lake Wisconsin. Based on the Mead and Hunt study,
the Wisconsin Department of Natural Resources has delayed any decision on a
permit until additional data is provided to them.

Badger AAP has conducted this study to provide additional information on D.O.
levels in Lake Wisconsin. To have a more complete understanding of the Tlake,
readings were taken from under the ice (see Appendix C) in March 1994 at 1°C,
and in August at water temperatures ranging from 18 to 23°C. The D.O.
readings were in the 10-11 mg/L range in cold water except for a reading
taken at 1 or 2 inches from the bottom sludge.

A more extensive investigation of 20 different sites was conducted in August
of 1994 when water temperature was presumed to be at its highest temperature.
The water temperature readings ranged between 18 and 23°C. The D.0. readings
were above 5mg/L except when the readings were taken at the bottom of the
lake which is covered with a layer of's1udge} pH readings were also recorded
and ranged between 7.8 and 8.7. The tables, pages 2-10, show dissolved
oxygen readings above the 5mg/L except in rare cases when readings were taken
close to the bottom sludge. The study also shows the depths at which the
tests were taken.

Excluding the low readings at the extreme lake bottom, the average D.0. level
for the lake was found to be 6.35mg/L. This would indicate assimilative
capacity is being retained by the lake.

11




ormrrrm——
DEPARTMENT OF THE ARMY
BADGER ARMY AMMUNITION PLANT
BARABOO, WISCONSIN 53913

November 1, 1994

REPLY TO
ATTENTION COF

Commander's Representative

mE@EBWEE}’-

Mr. Tom Bauman

Bureau of Wastewater Management ﬂ
Wisconsin Dept. of Natural Resources _ i
101 5. Webster St.
P.0. Box 7921 Burcau of Wastewater Managament :

Madison, WI 53707-7921

l
i
%

Dear Mr. Bauman:

As discussed in our recent meeting held on September 27, please find two
copies of the Lake Wisconsin dissolved oxygen study, conducted by Olin
Corporation on August 31, 1994. As you will see from the report, the
accurwulated dissolved oxygen data indicates that a substantial amount of

assimilative capacity for BOD may exist within Lake Wisconsin, even during the
summer months.,

If there are any questions, please contact Mr. John Hansen, Olin
Corporation or me at (608)356-5525.

Sincerely,

No e .

David C. Fordham
Commander's Representative

Enclosure

Copy Furnished:
0lin Corp., BAAP




DATE: February 21, 1995— FILE REF: 8250

TO: Bernie Robertson WR/2
FROM: Steve Jaeger WR/2
SUBJECT: Comments on a possible discharge from Badger

Ammunition to the Wisconsin River upstream of the
Prairie du Sac dam.

Here’s my response to your request for information on the
assimilative capacity of the Wisconsin River, just upstream of
the Prairie du Sac dam, for a possible discharge from Badger
Ammunition.

Wisconsin Power and Light conducted continuous dissolved oxygen
monitoring at the Prairie du Sac dam during 1992 as part of their
FERC relicensing. The continuous monitoring showed the dissolved
oxygen at the dam was below 5 mg/l more than half of July, a gocd
portion of August, and a few days in September, 1992. The worst
two days period was July 27th and 28th during which time the
maximum D.O. was 3.6 mg/l the minimum was 1.7 mg/l.

Based on this data, there is no assimilative capacity for BOD at

this location.

cc: Tom Bainbridge SD
Mike Witt ww/2




DESCRIPTION OF PROJECT

Badger Army Ammunition Plant is submitting a WPDES wastewater permit for
discharging all plant wastewaters into Lake Wiscensin. Regulations do not
allow discharges to reduce receiving water levels below 5 mg/L.. A recent
Wisconsin Power and Light (WP&L) study, the Prairie du Sac Hydroelectric
Project F.E.R.C. No. 11162-000, has reported Lake Wisconsin Dissolved Oxygen
(D.0.) levels below 5.0 mg/L. The purpose of this study is to measure the
D.0. Tevels in the same locations sited in the WP&L Report and at additional
channel locations during late August when the D.0. levels should be at their
lowest. An earlier study was done by Badger on 7 March 94 thru the ice (see
Appendix C).

The current study of dissolved oxygen, pH and temperature was performed on
31 August 1994. The measurements were taken at 20 sites (see maps) from a
boat equipped with a bottom-locating sonar and electric trolling motor. The
area in which the measurements were to be taken was surveyed using the sonar
In order to locate the deepest spot in a given area and to provide an
indication of the bottom contour. This information was used to select the
particular location for the measurements. The electric trolling motor was
used to keep the boat in the proper location while taking measurements. It
was important to make sure the cord to the D.0. probe remained vertical.
During measurements taken in the deep channel locations, the boat was allowed
to drift downstream at the speed of the current in order to keep the probe
cord vertical. This resulted in the readings being taken cver a 100 foot
stretch of river.

The boat was launched at Moon Valley Pubtic Boat Launch and traveled upstream
to begin the study. When a location was selected, the surface pH was first
measured. The D.0. probe was then Towered into the water in 0.5 meter
increments,

The data is reported in tables by site number as found on the accompanying
maps. The map titled “Local Features” shows the entire Lake Wisconsin area
and shows the overall Tocation of each of the sites. The following enlarged
area maps ilustrate the exact Tocation of the measurements at each of the
north river area, central area, south area and dam areas of the lake. A map
of Lake Wisconsin titled “Fishing Hot Spots” is included on Fage 16 to show
the relative depths and bottom contour of the Jake.

An Omega Model PHH-63 portable pH meter (see Appendix A) was used to directly
measure the pH of the surface of the water. The meter was calibrated in the
lab prior to leaving at pH 7 + 10. The meter was recalibrated in the field
after every 5 sites.

A YSI Model 51B Dissolved Oxygen Meter with a 50 foot cable atfachment to the
measurement probe was used to measure dissolved oxygen and temperature at the
various depths (see Appendix B). The meter was calibrated for dissolved
oxygen 1n the lab the morning of sampling.
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DATA TABLES FOR

DISSOLVED OXYGEN STUDY OF LAKE WISCONSIN

SITE 1
8-3T7-94 Interstate 94 10:00 a.m.
Depth (meter) pH D. 0. (mg/L) Temperature °C
Surface 7.8 7.5 Z20% (.
0.4 - Pl 20
1.0 7-5 20
1.4 7.8 20
2.0 fod 20
2.4 7.7 20
3.0 (bottom) 7.7 20
Observations at the time of sampling: Light rain and windy,
temperature was approximately 60°F. The depth varied from 4-5
feet with the sampling location just below a center pylon being
about 10 feet deep.
SITE 2
8-31-94 Tipperary Point 10:22 a.m.
Depth(meter) pH D. 0. (mg/L) Temperature °C
Surface 7.8 7.8 20
0.5 7.6 20
1. 7.5 20
1.5 7.6 20
2.0 7.6 20
2.5 7.6 20
3.4 7.5 20
3.5 7.5 20
4.0 7.4 20
4.5 (bottom) 5.8 20

Observations: Strong north wind and rain. Measurements were
taken in center of the mouth of the river between Tipperary
Point and the area directly opposite Tipperary Point forming the
mouth of the river. The sampling point was the approximate
center of the channel near a channel marker. The average depth
of the channel coming from the river and the sampling area was
approximately 12-14 feet.




SITE 3
8-31-94 Stoner Bay 10:40 a.m.
Depth(meter) pH D. 0. (mg/L) Temperature °C
Surface 8.2 9.0 20
0.5 8.7 21
1.0 _ 6.4 18
1.3 (bottom) 3.2 19

Observations: Strong winds prevailed but area was sheltered and
the surface was very calm. The depths indicated in the WP&L
Report were not found in the area. The lake area along the
north shore forming the cove area was 5 feet deep. Upon
entering Stoner Bay, the bay itself was full of Tily pads in the
back half. The opening of Stoner’s Bay was clear of vegetation
and actually deeper than the adjacent cove which shallows to 2-3
feet. The readings were taken between the two small points
defining Stoner‘s Bay at approximately 4 feet.

SITE 4
8-31-94 Whalen’s Bay 11:01 a.m.
Depth(meter) pH D. 0. (mg/L) Temperature °C
Surface 8.2 B3 20
0.5 8.0 21
10 715 20
1.8 5.8 20
2.0 Sre— 18
2.5 1-8 18
2.8 (bottom) 1.7 18
Observations: Strong northerly winds and rain. The road bridge
over the access to the back of Whalen’s Bay and Rowan Creek did
not have enough clearance to pass under. The lake side of
Whalen’s Bay was shallow and averaged 3 feet deep with a creek
channel coming from the road bridge which was about 9 feet near
the bridge and gets shallower towards the lake. The sample
point was the area immediately west of the road bridge in the
creek channel.
SITE 5
8-31-94 Sticky Bay 11:23 a.m.
Depth(meter) pH D. 0. (mg/L) Temperature °C
Surface 8.7 8.3 21
0.5 8.2 21
1.0 8.2 21
1.5 18 21
2.0 (bottom) 6.5 21




Observations: A very strong wind was blowing from the north
into Sticky Bay caused waves 2-23 feet. The water was very dark
and muddy. Upon leaving the channel and entering the bay, the
water immediately shallowed to 7 feet. At the halfway point
into the bay, the water was at a constant 6 feet.

SITE 6

8-31-94 Pine Bluff 11:36 a.m.
Depth(meter) pH D. 0. (mg/L) Temperature °C
Surface 8.2 6.4 22

0.5 6.4 22

1.0 6.3 22

1.5 63 22

2.0 6.2 22

2.5 6.2 22

3.0 (bottom) 3.0 22

Observations: A strong wind was blowing into Pine Bluff causing
2 foot waves. The river channel flows along the face of Pine
Bluff so readings represent the channel as well as Pine Bluff.
The area of the sampling, about 50 yards from Pine Bluff near
the west end, averaged 12 feet deep on the sonar. The 0.5 meter
increments are probably sTightly longer than 0.5 meters.

- SITE 7
8-31-94 Okee Bay 11:53 a.m.
- Depth(meter) pH D. 0. (mg/L) Temperature °C
' Surface 8.4 7.9 20
05 ! 7 21
. 1.0 7.8 21
“1.5 7.9 21
2.0 7.8 21
Ill 2.5 7.4 20
3.0 7.3 20
3.5 7.3 20
‘ 4.0 (bottom) 6.8 20
Observations: A strong wind was blowing into the bay. The
sample readings were taken in the channel about 100 feet from
. the road bridge on the Okee side. The rest of Okee Bay was
about 4-6 feet deep. The bay itself was calm.
SITE 8
8-3T-94 Merrimac Ferry 1:05 p.m.
. Depth(meter) pH D. 0. (mg/L> Temperature °C
Surface 8.1 63 22
fl:5 6.3 22
'I 1.0 6.3 22
1.5 6.2 22
'l 4
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2.0 6.2 22
2.5 6.0 22
3.0 6.0 22
3.5 6.0 22
4.0 6.0 22
4.5 6.0 22
5.0 (bottom) 5.0 22
Observations: MWindy and 1-13 foot waves. The sample readings
were taken in the center of the Take approximately 300 feet from
the bridge at the deepest location found.
SITE 9
8-31-94 Sunset Bay 1217 p.m
Depth(meter) pH D. 0. (mg/L) Temperature °C
Surface 8.7 8.2 21
0.5 8.0 22
1.8 7.8 22
1.5 (one foot above bottom) 6.6 22

Observations: The wind was blowing into the bay. The
measurements were taken at the center of the back of the bay.

SITE 10
8-31-94 Channel Across From Sunset Bay 2:08 p.m.
Depth(meter) pH D. 0. (mg/L) Temperature °C
Surface 8.3 6.5 22
0.5 6.5 22
1.0 6.4 22
15 6.4 22
2.0 6.4 22
2sh 6.3 22
3.0 6.4 22
3.5 6.4 22
4.0 6.4 22
4.5 6.3 22
5.0 6.1 22
5.5 (bottom) 5.0 22
Observations: The measurements were taken from the channel out
from the center of Sunset Bay one third of the way across the
lake from Sunset Bay.
SLTE 1.4
8-31-94 Moon Valley Bay 1:30 p.m.
Depth(meter) pH D. 0. (mg/L) Temperature °C
Surface 8.4 7.5 2e
0.5 7.3 22
1.0 7:3 22
1.5 7.2 22
2.0 7.1 22
2.5 7.1 22
3.0 (bottom) 6.0 22
5
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Observations: The bay was sheltered from the wind and was calm.
The measurements were taken just south of the mouth of the back
of the bay where the water was deeper. A “flat” is located in
the mouth of the back of the bay which is only about 5-6 feet

deep.

SITE 12

8-31-94 Weigand’s Bay 1:41 p.m.

Depth(meter) pH D. 0. (mg/L) Temperature °C

Surface 8.6 7.6 22
0.5 7.2 22
1.0 7.0 22
1:5 7.1 22
2.0 7.1 22
2.5 7.0 22
3.0 6.8 22
3.5 R S— 22
4.0 (near bottom) T 2.0 21

Observations: The bay was sheltered from the wind. The
measurements were taken approximately 200 feet off the river
pumping station towards the body of the Tlake.

SITE 13

8-3T1-9% Channel Across From Weigand’s Bay 1:54 p.m.

Depth(meter) pH D. 0. (mg/L) Temperature °C

Surface 8.2 5.6 22
0.5 5.6 22
1.0 B:5 22
1.5 5.4 22
2.0 5.4 22
2.5 5.4 22
3.0 5.4 22
3.5 5.4 22
4.0 B 22
4.5 5.3 22
5.0 5.2 22
5.5 5.2 22
6.0 5.1 22
6:5 4.7 22
7.0 (1 foot from bottom) 2.8 22
7.25 (bottom) 1.5 22

Observations: The wind was not as strong as mid morning and the
lake flows more north to south so the wind is more down the
lake. The measurements were taken at mid lake just below the
south shore point.
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SITE 14

8-31-94

Depth(meter) pH

D. 0. (mg/L)

Surface 8.5

NN oo RwwPNN— — O

0
5
0
9
0
5
0
59
0
5
0
5
0
5

.5

(1 foot from bottom)

—'-lb-b-hsinmmmmmmmmmmm

|
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100 Feet Above IRM Discharge Site Near Shore 2332 pams

Temperature °C

23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23

Observations: The measurements were taken approximately 100
feet above the discharge area at the end of the overhanging
trees. The area is sheltered from the wind.

SITE 15
8-31-94 IRM Discharge Site, 1/4 Out from Shore
Depth(meter) pH D. 0. (mg/L)
Surface 8.5 6.5

0.5 6.4

10 6.3

1.5 6.3

2.0 6.1

2.5 6.0

3.0 6.0

3.5 5.8

4.0 5.8

4.5 5.6

5.0 5.5

5.5 5.2

6.0 5.2

6.5 5.0

7.0 5.0

7.5 5.1

8.0 5.0

8.5 (near bottom) 0.3

9.0 (bottom) 0.1

Observations: The measurements were taken approximately 1/4 of
A Tight north wind was blowing across

the way across the lake.
and down the lake.

2:45 p.m.

Temperature °C

23
23
23
23
23
23




SITE 18

8-31-94

Depth(meter) pH

Surface 8.5

o1 o w

COWONNOOVTTUIE PR WWPRIN— — O

.75 (bottom)

D. 0. (mg/L)

IRM Discharge Site 1/2 Out From Shore

f
[

NW AR OITCTOTOTUICITOTTTO OO CYOY
OPFMWWWMN 0000 OWW U U~ ~ 0

2:58 p.ms

Temperature °C

23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
22
22
22

Observations: The wind was blowing down the lake and into the

shore. The surface had 6 inch waves.

SITE 17

8-3T1-94

Depth(meter) pH

Surface 8.6
.5

NN O B PR_WWRNN— — O

0
5
0
6
0
&
=),
5
0
5
0
B
0
2

.25 (bottom)

Channel Across From Gruber’s Grove

D. 0. (mg/L)

PO MNMND WO~~~

!
|
|

|

WMoY YO Gy OY OY G O OO
— RN N W WM

3:20 p.m.

Temperature °C

23

Observations: Measurements were taken from center of channel

out from center of Gruber’s Grove.
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3:36 p.m.

Temperature °C

23
23
23
23
23
23

3:49 p.m.

Temperature °C

SITE 18
8-31-94 100 Yards North of WP & L Powerhouse
Depth(meter) pH D. 0. (mg/L)
Surface 8.6 7.2
0.5 7.2
1.0 7.2
1.5 Full
2.0 6.8
2:5 B
3.0 6.4
3.5 6.4
4.0 6.3
4.5 6.3
5.0 b2
5: 5 6.2
6.0 6.1
6.5 6.1
70 6.1
7.5 6.1
8.0 6.0
8.5 6.0
9.0 by i
9.5 5.2
10.0 (bottom) 4.5
Observations: The wind was blowing into the dam and the lake
had 1-1% foot waves.
SITE 19
8-31-94 Middle of Channel About 100 Yards Above Dam
Depth(meter) pH D. 0. (mg/L)
Surface 8.5 6.5
0.5 6.4
1. 6.4
1.5 6.2
2.0 B2
2:8 6.1
30 6.0
3.5 6.0
4.0 6.0
4.5 6.0
5.0 5.8
5.5 5.9
6.0 5.9
6.5 6.0
7.0 6.0
7.5 (bottom) 3.5
Observations: The measurements were taken above power pole
tower. The surface was choppy.




SITE 20

8-31-94 100 Yards Above East End of Dam 3:55 p.m.

Depth(meter) pH D. 0. (mg/L) Temperature °C

Surface 8.5 6.4 23
0.5 6.2 23
1.0 6.2 23
1.5 6.1 23
2.0 6.1 23
Zuh 6.1 23
3.0 6.1 23
3.5 6.1 23
4.0 6.1 23
4.5 e i< 23
5.0 (bottom) 3.5 23

Observations: East end of the dam is not as deep as above the
powerhouse. The water surface was choppy. The measurements
were taken 100 feet above the south most marker buoy.
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OMEGA pH METER CONTINUED

4.2

CHARGING THE BATTERIES

The internal rechargeable batteries of the PHH-63 can be charged
with a 115V or 230V adapter/charger. Check the label on the AC

adapter/charger supplied with the instrument to make surethatthe =

AC line voltage is correct, If the wrong AC adapter is supplied, notify
OMEGA Customer Service Department at (203} 359-1660.

The instrurnent musz be recharged once the LO BAT anmnunciator
starts to flash. It can continue to operate when the batteries are be-
ing charged. If AC power is not available to charge the instrument,
5top operation immediately 10 aveoid measurernent errors, Make sure
that the LED lamp on the adapter/charger is on, indicating that the
instrument is being charged.

When charging the instrument, pressing the CLEAR key will reset the
microprocessor. This feature is used to bring the microprocessor up
ang running.

When the instrument is not in use, press the ON/OFF key to turn off
the instrument. Unplugging the AC adaptericharger from the instru-
ment or from the AC line does not turn off the instrument. The ingtru-
ment will centinue to operats on the nternal barterigs,

SECTION 5 SPECIFICATIONS

RANGE: pH -2.00 to 16.00 mv =888,
temperature 0 1o 99.99C

RESOLUTION: pH 0.01 mV 1, temperature Q.19C

ACCURACY: pH =:01%, mVv =0.1%, temperature =
0.5°C

INPUT IMPEDANCE: > 10" ohms

TEMPERATURE COMPENSATION: Manual or automatic 0 to 99.9°C

CONNECTION: "'3in 17" triaxial electrode connector {may

: be used BNC f provided adapteris used}

POWER: Rechargeabie patteries

DIMENSIONS: 8.7 "x3"x 12"

WEIGHT: Q.64 1b




APPENDIX B

YSI MODEL 51B

Dissolved Oxygen Meter
Instructions

=

YSI Incorporated
Yziow Springs. Ohic {5387 USA
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YSI D.0. METER CONTINUED

DESCRIPTION

The YSI Model 51B Dissolved Oxygen Meter is intended for dissolved
oxygen and temperature measurement in waler and wastewater
applications, but is also suitable for use in certain other liquids.
Dissolved Oxygen is indicated in mg/L (milligrams per liter) on a 0-15
mg/L scale. Temperature is indicated in °C on a -5° to +45°C scale, The
dissolved oxygen range is automatically temperature compensated for
permeability of the probe membrane, and manually by direct dial for
changes in water temperature.

The probes use Clark-type membrane covered polarographic sensors
with built-in thermisters for temperature measurement and compensation.
A thin, permeable membrane stretched over the sensor isclates the
sensor elements from the envircnment, but allows oxygen and certain
other gases 10 enter. When a pelarizing voltage is applied across the
sensor, oxvgen that has passed through the membrane reacts at the
cathode, causing a current to flow,

The membrane passes oxygen at a rate proportonal to the pressure

difference across it. Since oxygen is rapidly consumed at the cathode,

itcan be assumed that the oxygen pressure inside the membrane is zero. |
Hence, the force causing the oxygen to diffuse through the membrane :
is proportional to the absolute pressure of oxygen outside the membrane. ,
If the oxygen pressure increases, more oxygen diffuses through the |
membrane and more current flows through the sensor. A lower s?
pressure results in lass current,




YSI D.0. METER CONTINUED

SPECIFICATIONS

Oxygen Measurement
Range: 0-15 mg/L
Accuracy: Better than +0.2 mg/L when calibrated within +5°C of actual
sample temperature. '
Readability: Better than 0.1 mg/L

Temperature Measurement
Range: -5°C 10 +45°C
Accuracy: $0.7°C, including probe
Readability: 0.25°C

Compensation

Temperature compensation for OXygen probe membrane coefficient is i
autornalic. :

Temperature compensation for oxygen solubility is manual by direct
dial from 0°C to 45°C for fresh water and -3°C 0 +37°C for sea water.

Altitude compensation is manual by direct dizl from 0 to 11,000 feet,

Salinity compensation is manual by direct dial from fresh water (0 sea
water of 20,000 mg/L chleride concentration.

System Response Time

Typical response for temperature and DO readings is 90% in 10 seconds
at constant lemperature of 30°C,

DO response at low temperanire and low DO is typically 90% in 30
Seconds.

If response time under any operating conditions exceeds rwo minutes,
probe service is needed.

Ambient Range

Satisfactory operation from -5°C 1o +45°C,

Power Supply

Power is supplied by four C size batteries, providing approximately
1000 hours of operation.
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PACKING LIsST
¥YSI MODEL 5739

DISSOLVED OXYGEN PROBE

 ITEM NUMBER ' éUANfiTY - ITEM DESCRIPTION ﬂ
057087 1 5739 DISSOLVED OXYGEN PROBE |
098094 1 5775 MEMBRANE KC1 KIT

' 077000 ) 1 ATR SAMPLER (BOTTLE) :

004506 1 CAUTION LABEL |
004483 1 5700 INSTRUCTICN SHEET
062091 o CLEANING CERTIFICATE

. 005130 1 WARRANTY CARD “
065699 1 O-RING/DIAPHRAGM PACK |
057085 1 PROBE GUARD
065524 1 PACKING LIST
070056 1 DARK ANODE SHEET

InEi S

- Yellow Springs Instrumnent Co., Inc. B

Yellow Springs, Ohio 45387 USA « Phonc 513 767-724 1 + 800 34 3-HELP - Fax 513 767.9353 - Telex 205437 [¥ 51

ITEM #065524 A21076H
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DATE

o L. M. UNVERZAGT AT 16 MARCH 1994

FROM 6. K. SHALABI AT I Hansen

SUBJECT J. R. MATTEI
DISSOLVED OXYGEN (D.0.) READINGS D. C. FORDHAM

AT LAKE WISCONSIN

On the 7th of March 1994, dissolved oxygen (D.0.) readings were taken through
the ice at three different locations on Lake Wisconsin, marked as locations #
1, #2, and # 3 on the attached map. 3ix readings were taken at location # 1
and two readings each at Tocations # 2 and # 3. The temperature was also
taken in all cases and in all cases was 1° Centigrade. The depth of water
readings were started at the bottom of the ice layer and were recorded along
with each dissolved Oxygen reading as shown in the attached table.

Location # 1

Six holes starting at 30 and then 60, 90, 120, 150 and 270 feet from the bank
were bored through the ice. The bores were parallel to the dam at
approximately 300 yards away. The depth of the water ranged from 1 to 72
feet and D.0. readings taken ranged from 6.5 to 11.0 mg/L.

The Tower D.0 level of 6.5 mg/L was taken where the water was ] foot deep at
bore #1 and could be attributed to the biological activity in the sludge.
See the tabie for the remaining results which are ali above 10.4 mg/L.

Location # 2

The second Tocation on the map was at Gruber’s Grove Bay. The ice did not
seem to be as solid as it was above the dam because of Badger‘s run off
during the warm spell which was obvious during sampie time. Two holes were
bored as shown on the map, one at 30 feet and one at 60 feet from shore in
the center directly south of Badger's effluent (See table for results).

Location # 3

The third location on the map was at Summer Caks boat landing. Again two
holes were bored. One at 30 feat from shore and the second at 60 feet (as
shown on the map). The 60 foot bore was clearly in the river current (See
tabie for results).

WHY FILE THIS COPY? tF vou MUST RETAIN IT SPECIFY A DEFINITE RETENTICN PERIOC: ONE YEAR _ . __ CTHER




D.0. Readings at Lake Wisconsin - G. K. Shalabi
16 March 1994
Page 2

.
-

The D.0. Tevel of an additional water sample taken from Summer Oaks boat
Tanding and read at the laboratory on a different meter was 10.6 mg/L. The
sample was taken 60 feet from the bank. A water sample taken from Summer
Oaks boat landing on 12 January 1994 was 30 ¥eet from the bank had a reading
of 10.5 mg/L on the same Taboratory meter.

Higher dissolved oxygen readings are normally experienced in the winter
months when the water temperature has a higher capacity for dissolved oxygen.
Additional readings will be taken during summer months when the water
temperature is at its highest and has a lower capacity for dissolved oxygen.

K. SHALABI
Cgnhief Engineer
Labs & Special Projects

GKS/asr
Attachments: as stated




16 March 1994

TABLE OF DISSOLVED

OXYGEN READINGS AND LOCATIONS i

LOCATION # 1 - 300 YARDS NORTH OF PRAIRIF DU SAC DAM

BORE # DISTANCE FROM BANK DEPTH OF READING D.0. READING mg/L
Ft. Ft. I
] 30 Bottom of ice 6.5
~ + 1 ft. 27 off bottom 6.5
2 60 Bottom of jce 10.4
- + 1 ft. 10.8
-~ + 2 ft. 10.8
- Lake bottom No Reading
3 g0 Bottom of ice 0.9
“ + 1 ft. 10.9
d - + 2 ft. 10.9
- + 3 ft. (27 off bottom 10.8
4 120 Bottom if ice 10.9
- + 1 ft. 10.9
- + 2 ft. 10.9
~ + 3 ft. 10.9
- + 4 ft. (2 ~ off bottom) 10.0
5 150 Bottom of ice 11.0 4
~ + 1 ft. 10.9 o
- + 2 ft. 10.9 5
- + 3 ft. 10.8 -
- + 4 ft, 10.8 |
"~ + 4.5 ft. (2 ~ off bottom) 10.4 1
6 270 Bottom of ice 11.0 |
- + 1 ft. 10.8 |
- + 2 ft. 16.8 |
- + 3 ft. 10.8 |
- + 4ft 10.8
- + 5 ft. 10.8 i
- + 6 ft. 10.8 3
~ + 7 ft. 10.7
” + 8 ft. 10.7 j
- + 8§ ft. 10.7
” + 10 ft. 10.8
- + 11 ft. 10.7 e
+ 12 ft. (27 off bottom) 10.7 n
i




Table of Dissolved Oxygen Readings & Locations
16 March 1954
Page 2

LOCATION # 2 — GRUBER”S GROVE BAY DIRECTLY SOUTH OF BAAP EFFLUENT

BORE # DISTANCE FROM BANK DEPTH OF READING ‘ D-0. READING mg/L
Ft. Ft. LT

1 30 Bottom of ice 11.0
- + 1 ft. (27 off bottom) 10.0

2 60 Bottom of ice 11.0
' - + 1 ft. (27 off bottom) 10.2

LOCATION # 3 — SUMMER OAKS BOAT LANDING

Ft. Ft.

0 Bottom of ice 10.8
+ 1 ft. 10.7
2 ft. 10.7
3 ft. 10.7
4 ft. 10.7
5 ft. 10.8
5.5 ft. Bottom - No Reading

—
L S T R 7 )

L

1

+ o+ o+ + o+

[ ]
h
O

River Current Bottom of ice 10.
ft. 10.
ft. 10.
ft. 10.
ft. 10.
ft. 10.
ft. 10.
ft. 10.
ft. i0.
ft. 10.
1¢ ft. 10.
17 ft. 10.
12 ft. 10.
12.5 ft. Bottom - No Reading

WO~ WMy —

LI S T D T T T |

S 00 S =~ 0000 00 00 00 00 WO

4+ + b+ o+

1

I BORE # DISTANCE FROM BANK DEPTH OF READING D.0. READING mg/L
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MATCH LINE - SEE BELOW

Copyright ©
Fishing Hot Spots, Inc.
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NO WAKE
BY BRIDGE

Okee Bay

N43° 22' 30°
HARMONY GROVE

W89° 32' 30"

Fishing map and lake report compiled by Fishing Hot Spots, Inc.
Reproduction, duplication or publication in whole or in part without
written permission from Fishing Hot Spofs, Inc. is prohibited.
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L.ake Wisconsin

DELORME

MAPPING COMPANY

Mapping America's Back Roads
. . . One State At A Time

LORME'S ATLAS & GAZETTEERS will
le you to the lake . . . Fishing Hot Spots’
»s will guide you to the fish.

 order the most current atlas for your state,
all Fishing Hot Spols™ - 1-800-338-5957
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In south central Wisconsin, about 25 miles north of
Madison and adjacent to Interstate 90/94.

A Type I (Sauk County Park): On the west side of
Lake Wisconsin, just south of Weigands Bay; from High-
way 78, take Kilpatrick Point Drive east a short distance
to the county park. A two-lane concrete ramp, loading
pier, restrooms and large blacktop parking area for 200
rigs are provided. This site closes at 10:00 p.m.

A\ Type I (Moon Valley): On the north side of the
lake, at the west side of Gallus Slough bridge; from High-
way 78, take the unmarked gravel road south a short
distance to the landing. There is a gravel ramp, loading
pier, restrooms and parking for about 10 rigs.

£\ Shore Fishing Site: On the east side of Moon
Valley; from Highway 78, enter the wayside park on the
south side of the road.

A\ Type IT (Merrimac Landing): On the north side
of the lake, in the town of Merrimac; from Highway 78,
take Wisconsin Street south for 0.1 mile to Palisade
Street. Turn right and proceed to the gravel ramp at the
end of the road. Parking is not permitted along Palisade
Street.

A Type I: On the north side of the lake, about one
mile east of Merrimac, adjacent to Highway 78. This site
offers a blacktop ramp, loading pier, beach and picnic
area. Parking and telephone are available on the north
side of Highway 78. A fee is charged and this facility
closes at 10:00 p.m.

A Type I: On the west side of the Wisconsin River,
north of the I-90/94 bridge; from Highway 78, take High-
way U west for about eight miles to Reumann Road.
Proceed north on Reumann Road for about 1'% miles to
Thunderbird Drive. Turn right on Thunderbird Drive and
continue about % mile to the river. A shallow sand ramp
and parking are provided. This unimproved access is
suitable for small boats and canoes.

£\ Type I: On the west side of the Wisconsin River,
north of the -90/94 bridge; from Highway 78, take High-
way U west for about eight miles to Reumann Road.
Drive north on Reumann Road for about 1'% miles to
Thunderbird Drive, then turn right on Thunderbird and
g0 about 1'/a miles to the end of the road. There is a sand
ramp and parking. A shallow sandbar at the end of ramp
can make launching difficult.

A Type I: On the south side of the Wisconsin River,
in the town of Dekorra; from Highway 51, take Hi ghway
V west for about 2'/ miles to the town park. A concrete
ramp and large blacktop parking area are provided. Pic-
nic area, playground and restrooms are located nearby.

AN\ Type I: On the south side of the Wisconsin River,
in the town of Dekorra; from Highway 51, take Highway
V west for about 2% miles to the access road just west of
the town park. This site includes a concrete ramp and
roadside parking. Launching can be difficult during high-
water periods.

BOAT/MOTOR RENTALS - Yes. at the marinas

A\ Type I (Camp Rest Park): On the south side of
the Wisconsin River, north of Tipperary Point; from I-
90/94, take Highway CS west for 2.8 miles to Highway
V. Proceed north on Highway V for 0.8 mile to Tipper-
ary Road, then turn west on Tipperary Road for 2.5 miles
to the landing. A rough concrete ramp, picnic area, play-
ground, restrooms and parking for five rigs are provided.
This site is closed from 10:00 p.m. to 6:00 a.m.

AR Type: On the south side of the Wisconsin River,
just north of Happy Hollow Park; from I1-90/94, take
Highway CS west for 2.8 miles to Highway V. Turn
north on Highway V for 0.8 mile to Tipperary Road, then
west on Tipperary Road for 2.2 miles to the landing. A
concrete ramp and parking for about eight rigs are pro-
vided.

A\ Type I: On the east side of the Wisconsin River,
just north of Tipperary Point; from 1-90/94, take High-
way CS west for 2.8 miles to Highway V. Proceed north
on Highway V for 0.8 mile to Tipperary Road. Turn west
on Tipperary Road and drive 1.1 miles to the landing.
This facility includes a concrete ramp and parking for six
rigs. Additional parking is found just west of this site in
the town park.

A\ Shore Fishing Site: On the east side on Lake
Wisconsin, along Whalens Grade; from 1-90/94, take
Highway CS west for 2.8 miles to Highway V. Proceed
north on Highway V a short distance to the Grade.

A\ Type I (Lake Wisconsin Public Access): On the
east side of Lake Wisconsin, at the south end of Whalens
Grade; from the Highway V and CS intersection, take
Highway V north a short distance to the landing. A two-
lane concrete ramp, loading pier, restrooms and large
paved parking lot are present.

Yo\ Type I: On the east side of Lake Wisconsin; from
the Highway V and CS intersection, take Highway V
west for 1.1 miles to Willow Avenue. Turn right and
proceed a short distance to the small town park. A gravel
ramp, picnic area and restrooms are provided.

A\ Type I (The New Hellecksons Resort): On the
east side of Lake Wisconsin; from the intersection of
highways V and CS , take Highway V west for 1.2 miles
to Corning Street. Turn right and continue to the end of
the road. This access offers a concrete ramp, loading pier
and parking.

£\ Shore Fishing Site: On the south side of Lake
Wisconsin, at the Okee Bridge; from Highway 113, take
Highway V east a short distance to the bridge. Anglers
fish along the road right-of-way and from the small pic-
ni¢ area on the east side of the bridge.

A Type I: On the south side of Lake Wisconsin, on
the west side of the Okee Bridge; from Highway 113,
take Highway V east a short distance to the landing. This
facility provides a concrete ramp, loading pier and park-
ing.

A Type I: On the south side of Lake Wisconsin,
just west of Sunset Bay; from Highway 188, take Lake
Drive north for 0.4 mile to the landing. A concrete ramp
and parking for five rigs are found.

VEGETATION - Generally scarce, but considerable

orowths occur in nrotected have and harlrater areac




Lake Wisconsin and the Wisconsin River are ex-
tremely popular with both recreational boaters and fish-
ermen. Resorts, campgrounds and tourist attractions are
present throughout the area.

A car ferry across Lake Wisconsin operates at the town
of Merrimac from mid-April through ice-up. This popu-
lar tourist attraction is provided free of charge.

Because Lake Wisconsin and the Wisconsin River re-
ceive heavy boating pressure, certain areas are posted
with speed restrictions. A series of black/white buoys
have been placed from the Merrimac railroad bridge up-
stream to the town of Dekorra to mark a safe navigation
route.

Camping and picnicking on the many sandbars is very
popular on the Wisconsin River above the I-90/94 bridge.

SIZE AND DEPTH - 9,000 acres with a maximum
depth of 47 feet located just above the Prairie du Sac
Dam. The Wisconsin River upstream from Lake Wis-
consin is generally shallow with many sandbars.

WATER SOURCE - Drainage lake: An impound-
ment of the Wisconsin River which enters on the north-
east end and outlets in the southwest corner through the
Prairie du Sac Dam. Minor inlets include Rowan Creek,
Prentice Creek and Gallus Slough.

SHORELINE - Mainly upland and wooded, with
heavy commercial and residential development around
much of the lake. Several large wetland areas are present
at the east end.

BOTTOM - Primarily sand and muck. Gravel and
rock are found along many shoreline areas, especially in
the Wisconsin River and lower Lake Wisconsin. Stumps
and submerged timber are scattered throughout the lake,
with the heaviest concentrations from the railroad bridge
upstream to Tipperary Point.

WATER - Fertile and light brown in color. A blue-
green algae bloom usually occurs by early summer. Be-
cause of the influence of the Wisconsin River, a summer
thermocline does not develop, and dissolved oxygen lev-
els are adequate throughout the water column. Biologists
have estimated that a complete exchange of water occurs
every four days.

LAKE INVESTIGATION DATA - The Wisconsin
DNR conducted an electrofishing survey to evaluate the
fishery. Samples gathered during the survey were used to
calculate the age/length relationships presented in the
following chart.

The survey results confirmed the stability of the wall-
eye and sauger fisheries. Biologists noted that numerous

Primary - Walleye, Sauger, White Bass, Black
Crappie, Channel Catfish, Bullhead.

Secondary - Northern Pike, Largemouth Bass,
Perch, Bluegill, Pumpkinseed.

Limited - Hybrid Muskie, Smallmouth Bass,
Lake Sturgeon, White Crappie, Rock Bass.

COMMENT - Excellent natural reproduction and
above-average growth rates have resulted in a stable wall-
eye population. Many fish are in the 14- to 16-inch range,
and a few 10-pound trophies are present. Anglers should
practice catch-and release on the larger fish to protect
this resource.

A good population of sauger is present, especially in
the Wisconsin River. Because of abundant spawning
habitat and improving water quality, the sauger fishery
continues to increase in abundance and average size. Fish
in the 16-inch range are considered common.

Black crappie are abundant with many fish from seven
to 10 inches. Due to sporadic reproductive success typi-
cal of crappie populations, abundance can vary dramati-
cally from year to year.

Channel catfish are common and underutilized by
most anglers. There are some catfish in the eight-pound
range, but most run between one and three pounds.

Largemouth bass reproduction and recruitment tends
to fluctuate due to the limited weed cover. Presently,
largemouth in the 10- to 14-inch range are the most com-
mon.

Bluegill are abundant, including many fish in the six-
inch range. The majority of the bluegill concentrate in
the shallow bays that contain weed growth.

SEASONAL MIGRATIONS - From late winter
through early spring, walleye move up the Wisconsin
River towards the Wisconsin Dells Dam. Spawning usu-
ally occurs during the first week of April. A similar
movement also occurs in late fall.

In spring, when water temperatures reach about 55
degrees (usually mid-May), white bass run up the Wis-
consin River to spawn. In late summer (late August to
early September) white bass congregate around the
warm-water discharge from Lake Columbia.

FORAGE - Emerald shiner, golden shiner, bluntnose
minnow and juvenile panfish are common. Gizzard shad
are common around the warm-water discharge from
Lake Columbia.

young-of-the-year and yearling fish were captured, dem-
onstrating good natural reproduction. A reduction in the
number of larger fish has been noted, indicating possible
angler overharvest.

Crappie and bluegill growth rates were slightly below
the area average. Many of the bluegill sampled were
between three and seven inches, while the majority of
crappie were six to eight inches.

LAKE WISCONSIN AGE/LENGTH RELATIONSHIPS
LENGTH (In Inches)
AGE
SPECIES 1] ] \Y \' Vi
Sauger 11.7 15.0 1741 19.0
Walleye 14.0 18.4 214 24.2
N Pike 17.0 23.0 275 321
LM Bass 7.8 11.9 13.7 15.0 17.1 NA
B Crappie 5.9 8.1 9.7 11.4 13.7 NA
White Bass 8.8 10.9 12.9 14.0 —— NA
Bluegill 4.0 6.1 7.4 8.2 : 9.1 NA

AVERAGE
SIZE

Vil
- 15.6"

28.9 15.3"

36.9 NA

26.2

STOCKING - Muskie and hybrid muskie have been
stocked periodically in Lake Wisconsin from 1955
through 1990. Due to limited availability of muskie fin-
gerling and lack of angler interest, the muskie stocking
program has been discontinued.

LAKE WISCONSIN STOCKING SUMMARY

YEAR | SPECIES NUMBER SIZE
1987 | Hybrid Muskie 2,500 Fingerling |
1988 | Hybrid Muskie 2,500 Fingerling |
1989 Hybrid Muskie 2,500 Fingerling |
1990 Hybrid Muskie 2,500 Fingerling
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