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Waubeesee Lake at Wind Lake, WI 
Water-Quality Data Summary 1988 through 1996 

Th:s summary covers tne period October 1988 to Sapterrber 1996, which is the oeriod o~ water-quality 

MOn tcr!ng of Waubeesee Lake by the U.S. Gee :>gica· Su~ey. Emphasis in this S'JMtr'ary is O:'l data 

col~ected dur.ng 1996. All data collected during 1996 are included. Data from previous years are 

il'1ciuded in graphs to illustrate cflanges or trends. 

In reviewing the data, it may be helpful to refer to the methods and exp!ar;ations of physicat and chemical 

charac~erls:ics sections in the USGS a:1nuat lake data re~ort "Wa~er~O~.<a!i~y and Lake-Stage Da1a for 

Wisco;tsin Lakes, WaterY ear 1996~ and to Shaw a'1d ot;Jers (1994) "Unders~araing Lake Data."' 

The data that have been col;ected for Waubeesee lake 1:um 1988M96 are useful for understanding the 

lake's water quality, and for managing the lake. These data define the present water quality of the lake 

and provide a basis for assessing trends or changes in water quality in the future. 

Lake description and sampling locations: 

WaJbeesee Lake is class tied as a drainage lake, w th one 'n·et f·om Long Lake and one outlet The 

average depth o~ Wawbeesee Lake is 19 feet the surface area is 129 acres (0.20 square miles). and the 

lake's watershed area iS 5.2 square miles. The water-quality sampHng site is located at the deepest 

point in the laKe at a depth of about 72 feet. Lake stage was monitored at the outlet, which is located on 

tf-re east s1de of the lake and also at the Anschutz property. The locations of the monitorin-g sites are 

showr in Figure 1. 

Hydrologic conditions during water year 1996: 

Annual varlab:my in lake condil:on often re~lecls variabiLiy in chmatic and hydro!og1c conditions, Air 

temperature in southeas1ern Wisconsin was, on the average, 2.2 °F colder than norma! for the period 

December 1995 through March 1996; April and May was 4.0 "F colder than norma!; and the per;od 

J~me through August was 1.3 °F colder than 0or.na! (National Oceanic and A:r:1osphe:ic Ac'mlris!ration 

''CLma:oJogical Data--W:sconsin'). Precipitatior. during water year 1996 was 103 percent of n01mal 

prec1pitat,on for soJtheastern Wisconsin (Pame.a Naber-Kr:ox, UW·Ex:ension, Geologica! and Natura! 

History s~rvey, written ccrnmun., 1996). Watershed ~unoff in the regia~ ol Waubeesee Lake was 
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between 100 and 120 percent of long-term average runoff (HolmS1rom and others, 1997, 'Water 

Resources Data~-Wiscoosin")-

Lake Data tor 1996: 

"The following summarizes some highlights ot data given in the tables and shown in the figures. 

Lak~-~age fluctuations: 

Lake stages were measured by the USGS on sampling dates, The st~es ranged from 4.88 teet on 

August 13 to 5.761eet on July 16. This range ol fluctuation is similar to recent years, but less than 

average tk.lctuation tor the 8 years of monitoring. However, total fluctaOOn may not have been obseNed 

due to the few number of measurements taken dunng the year. Stage vafues are shown in the table on 

the top half ot Figure 2. stage fluctuations for the period of 1988 through 1996 range from 3,38 to 5.76 

teet 

Lake=rleoth profiles: 

Vertical profiles of water temperature, dissolved oxygen, pH, and speciiie conductance exhibit no 

abnormalities and are similar to those from the previous years. These profiles, which were measured 

over the deepest point in the lake, are listed in Table 2 and shown in Figure 2. During the February 

through August sampling period, complete water·column mixing was observed on April i 0. The lake 

became thermally stratified through the summer. As was observerved in previous years, there were 

sharp increases and decreases in dissolved oxygen concentratiOns in the late summer profiles. These 

fluctuations indicate that there were layered zones ot biologlcal activity ln the water column. No anoxic 

regions develOped in June, but by August the lower 23.5 leet wete anoxiC. The anoxlc zone is unable to 

support fish. The pH, which ranged between 7.5 and 8J.), is common for southeastern Wisconsin lakes 

and poses no problems for aquatic life. 

Chemical constituents: 

Analyses of water samples collecled on AprU1 0 for selected chemical constituen1s tor chemica~ 

characteriza1ion of lhe !ake are shown in Figure 2. Samples collected a11.5 and 71-foot depths show 

similar constituem concentrations, as would be expected under mixed water column conditions. The 

constituent values for color, chlorophyll .a, chloride, calcium, magnesium, pH, alkalinity, total-nitrogen, 

and total-phosphorus are within regional values for this area as described by Lillie and Mason in 

"Umnological Characteristics of Wisconsin Lakes," 1983. Technical Bulletin No_ 138, Department of 

Natural Resources. 
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The ratio of dissolved-nitrogen to dissolved-phosphorus was 115:1, based on the sunace concentrations 

on Aprfl1 0, This ratio suggests the lake is phosphorus limited, which means algal growth is dependem 

on the amount at available phosphorus rather 1han nitrogen. 

Three common measures of water quality used as indices are concentrations of near0 surlace tota~

phosphorus and Chlorophyll a. and Secchi depth. Total-phOsphorus concentrations ranged from 0.008 

mg/L on June 11 to 0.012 mg/L on July 16 and April10, chlorophyll .a ranged from 1 1 ~/l on June 11 to 

3.41Jg/L on August 13, and Secchi deplhs ranged from ~ta m on July 16 and August 13 to 5.7 m on June 

11. 

Surface total-phosphorus and chlorophyll a concentrattons, and Secchi depths for the 1988 °96 period 

are shOwn on Figute 3. The year-to-year trend for the 1988-96 show littte variability, However, in most 

years, there is a seasonai trend or declining total~phosphorus concentrations from April through August 

Total-phosphorus concentration 1.51eet above the lake bo1tom at the center site ranged 1rom 0.013 mg!L 

on April 10 to 0.217 mg!L on August 13. The to1al--phospho-rus concentra1ions observed during anoxic 

periods are Indicative of a moderate phosphorus release from the bottom sediments. 

Lake condition: 

water-!AiJaljtv jQdex: 

Ullie and Mason (1983) classified aU Wisconsin takes using a random data set collected in the summer 

{July and August). The index, shown on page 12 of "Water~Quality and Lake-Stage data for Wlsoonsin 

lakes, Water Year 1995,~ is based on surface total-phosphorus and chlorophyll .a, concentrations, and 

Secchi depths. According to the index, surlace total-phosphorus concentrabons in Waubeesee Lake 

indicate "good~ water quality, while chlorophyll .a ooncentrahons and Secchi depths lndlcate 'Very good" 

water quality. 

Lillie and Mason (1983} also provided a means of comparing the condition ot Waubeesee Lake with other 

lakes in southeastern Wisconsin. The comparison on page 4 shows the percen!age distribution ot 

southeastern Wisconsin lakes within each condition group and the relative position of Waubeesee Lake. 
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Paramel.er 

Total-phosphorus (mg/L) 

<0.010 

Waubeesee Lake values 0.010-0.020 

0.020-0.030 

0.030-0.050 

0.050-0. I 00 

0.100-0.150 

>0.150 

Chlorophyll .a. (JJ.g/L) 

Waubeesee Lake values Q-5 

5-10 

10-15 

15-30 

>30 

Secchi dcplh (feet) 

>19.7 

Waubcesce Lake values 9.8-19.7 

6.6-9.8 

3.3-6.6 

<3.3 

4 

Percentage distribution 
of lakes in southeast 

Wisconsin within 
paramel.er ranges 

best condition 7 

21 

15 

21 

21 

3 

worst condition 12 

best condition 22 

l 
31 

14 

12 

worst condition 22 

best condition I 

9 

26 

31 

wor.st condition 33 



Trophic status: 

Another means of assessing the nutrient, or trophic, status of a lake ls to use Carlson's Trophic 

State Index (TSI). The 1996 TSI data Is listed in Table 2. Figure 4 is a graphical illustration of 

the variation in Tropllic State Indices for Waubeesee Lake during the 9 year study period. The 

data from 1996 show the lake to be lower mesotrophic, or a lake with moderate nutrient levels. 



Table 1. Lake-depth profiles for Waubeesee Lake at Wind Lake~ Wisconsin+ 1996 water year 

\.;'ATEIH:lUAL!TY OATA 

PH 
s:.E- 'WATER 
Cl > !C WHOLE 

SAA- ';'EMPER~ co; HE~i.l OXYGeN, 
PUNG ATIJR(': oucr~ CS'~"AND· DIS· 

bATE OEPHI WATER MIC~ ARD SOLVED 
(FEET) (DEG C) (US/CH) UN ITS) (HG/L) 

(00003) (00010) (00095) (00400) (00300) 

"' 1996 
06 ••. 3.00 ,_, 464 7.9 11.'9 
06 ... 6.00 ,_, 460 7.9 11.5 
06'". 9.00 3.0 457 7.9 11-C 
C6 .•. 12:.0 3.0 "' 7.9 11.6 
C6 ••• 15.0 3.0 4'i6 .., 

1~ .7 
Cb ... 18.0 3.0 456 ._, n.2 
06 ..• 21.0 ,_, 454 .., 10.7 
06 ••• 24.0 3.5 455 7.9 10.3 
06 •.• 27.0 3.5 "' 7.9 HLO 
06 ••• 30.0 ,_, 456 7.9 Hl.O 
06 ••• 33.0 ,_, 

"' 7.9 10.0 
06 ... 36.0 3.5 458 7.9 10.0 
06 ••. 39.0 3.5 4S7 7.9 9.9 
06 ••• 42.0 3.5 460 7.9 9.9 
::16 ••• 45.0 ,_, m 7.9 9.8 
06 ••. -48.0 '-' "' 7.9 9.6 
06 ... 51.0 '-' 461 7.8 9.1 
06 ••• 5~.0 3.5 462 7.8 9.0 
06 ... 57.0 35 463 1 .a '-' 
06 ... 60.0 '-' '"' 7.8 8.4 
06 ••• 63.0 ,_, 467 7.7 7.4 
06 ... 66.0 35 468 7.7 7 .l 
06 ... 69.0 35 '" 7.7 ,_, 
06 ... 71.0 

APR 
10."' 1.50 6.0 444 8.1 11 '7 
10 ... 3.00 6.0 445 8.1 11.7 
10'". 6.00 6.0 443 8.1 11.5 
10 ... 9.00 6.0 444 8.1 11.6 
10 ... 12.0 5.5 '" 8.1 12.4 
10,.' 1'5.0 ,_, 443 •• 1 12.4 
10 ... 18.0 5.5 444 •• 1 11.8 
10 ... ZLJ 5.5 "' s.·. 11.5 
10 ... 24.0 ,_, 441 a.1 ~1.5 

10 ... 27.0 S.5 443 5.1 11.4 
10 .•• 33.0 5.5 "' 8.1 '\1.4 
10 ... 33.0 ,_, 445 8.1 '\1.4 
10 ... 36.0 5.5 444 8.1 11.3 
10 ••• 39.0 5.5 '"' 8.1 1L4 
10 ... 42.0 '-' '" 8.0 11.3 
Hi ... 45.0 5.5 445 ... 11.3 
HL .. 48.0 5.5 "' 8.0 11.3 
Hl ... Sl.O 5.5 446 8.0 11.4 
1C ... 54,0 5.5 446 '·' 11,4 
;c. .. 5?.0 5.5 '" 8.0 11.~ 
1L .. 60.0 5.5 445 8.0 11.4 
1C. .. 63.0 '-' 441 8.0 11.4 
10 ... 66.0 5.5 446 8.0 ~ 1.4 
10 ... 71.0 5. 5 446 e.c '1.4 
10 .•. 72.5 
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'fr.tble 1. Lake-depth profiles for \Vaubeesce Lake at \:Vind Lake, \Visconsin, 1996 water year 
-continued 

~TER-QOALITY OAiA 

PH 
SPE· WATER 
C!FlC I.IIIOlE 

SAl'\· TEMPER- CON· FIELD OX'iCfN, 
Pl!NG A TURf.: DUCT· (STAND- DIS· 

DATE DEPTH WATER AHCF ARO SOLVED 
(FEET) (DEG C) (US/CJ!!) UNITS) {HG/L) 

(0UOJ3) (00010) (00095) (00400) (OiBOO) 

;>~N '"'' 1i ... 1.50 17.5 ., ._, 9.6 
11.,. 3.00 17.5 ., 8.3 9.4 
,,_. 4 6.00 17.5 4SZ 8.3 9.7 
11. •• 9.00 17.5 4SZ 8.3 ~o.o 

11. .. 12 .C" i7.S '" 8.3 •!L2 
11 ... 15.C '6.5 '" 

,_, 9.1 
11 ••• 18.0 ~4.5 454 a. 1 8.9 
11. .. 2~.0 13.5 "' 8.1 8.4 
11 • ' • 24.0 12.0 451 8.0 8.2 
11..' 27 .o 11.0 449 8.0 8.4 
11"' 30.0 10.5 447 a.o 8.4 
11. .• 33.0 9.5 449 8.0 ,_, 
11. •• 36.0 9.0 449 8.0 8.0 
11. .. 39.0 .., 449 7.9 7,9 
11. .. 42.0 .., 44ll 7.9 7.8 
11 ... 45.0 7.5 449 7.8 7.0 
11. -· 48.0 7.C "' 7.7 6.3 
\1,., 51.0 7 .o 4SC 7.7 6.5 
11. .. Slo.O 7.0 447 7.7 6.1 
i1' .• 57.0 6.5 449 7.7 5.3 
11,., 60.0 6.5 450 ,_, 4.5 
11" • 63.0 6.5 450 7.6 u 
11. .• 66.0 6.5 450 7.6 4.0 
11 ... 69.0 6.5 451 7.6 3.2 
11 ••• 72.0 6.5 453 7.6 2. 7 
11. .. 73.5 

JUL 
16 ••• 1.50 25.0 m 8.5 9.3 
16 ••• l.OJ 25.0 433 8.5 9.3 
16." 6.00 25.0 43C ,_, 9.5 
16 ... 9.00 24.0 m 8.5 9.2 
16 ... 12.0 23.0 442 8.4 8.9 
16,.' 15.0 HLO 462 8.2 9.5 
16 .•. 18.0 16.0 456 8.1 '·' 16 ••• 21.0 14.0 459 7.9 ,_, 
16,., 24.0 12.0 "' 7.8 ,_, 
16 .. , 27.0 11.0 "' 7.9 6.0 
16." 30.0 10.5 453 8.0 6.6 
16 •.. 33.0 9.5 451 8.0 6.8 
16,.' 36.0 9.0 m 8.0 6.7 
:6 ... 39.0 ... "' 7.9 6.5 
'6,., 42.0 .., 449 7.9 6.0 
~6 ... 45.C 7.5 451 7.8 4.8 
16,.. 48.0 7.5 "' 7.8 4.6 
16 ••• 51.0 7,0 451 7.7 3.8 
16 ... 54.0 7.0 451 7.7 2.6 
16.'. 57.0 6.5 451 7.6 1.7 
16, .. 60.0 6.5 452 7.6 0.8 
16 .•. 63.0 6.5 453 7.6 c.> 
16 ... ..,_, 6.5 "' 7.6 c 
16 ... "'·' 6.5 "' 7.6 0 
16 ••• 69.5 



Table l. Lake ..depth profiles for "\Vaubecsee Lake at Wind Lake, \\'isconsin, 1996 water year 
~ c-ontinued 

1./ATER·OU/I.Uli' :JATA 

" SPE· io'ATER 
CIFJC '"'"" ,_ 

TEMPER· OJ!j- FIELO OXYGEN, 
PUNG AlUllE DUCT· (STAOO· PIS· 

OAT£ OEPTN WATER AHCE ARC SOlVFC 
(f(f.l) (OEG C} (US/CM) W<ltS) (MG/l) 

(00003) (00010) {000?5) (004!)0) (00300) 

AU:> 1996 
13 .•. 1.50 26.0 423 8.6 8.4 
13 .. ' 3.QO 25.5 "' 8.6 ,_, 
13 ... 6.(10 25.0 422 8.6 8.1 
13 ••• 9.00 24.5 428 8.5 8.2 
13 ... 12.0 23.0 444 8.S ,_, 
13- ••• 1~ ,1) 20.0 456 8.3 7.6 
13 ... 18.0 16.'J '•"' 8.0 6.7 
13 ..• 21.0 13.5 465 7.6 L1 
13 •.• 24.0 12,0 458 L7 1.6 
13 ... 27.0 11.0 459 7.8 '·' 13 •.• 3C.C 10.0 457 7.8 4.1 
t3 ... 53.0 95 454 7.6 '·' 13 •.• 36.0 ._, 452 7.8 4.5 
13 ... 39.0 6.0 m 7.8 u 
13 ••• 1.2.0 7.5 454 7.7 '-' 
B ... 45.0 7.5 453 7.7 2.9 
13 ••• 4!LO 7-0 "' 7.7 2.2 
13 ••• 51.C ·r.o 452 7.6 ,_, 
13 •• ' 54.0 6.5 453 7.6 ' 13 •.• 57.0 6.5 453 7.6 0 
13 ... 60.0 6.5 455 7.6 0 
13 ••• 63.0 .., 451 7.6 0 
H ... 66_0 6.5 458 7.6 0 
H ... 69.0 6.5 460 7.6 0 
13 ... "-' 6.5 461 7.5 0 
13 .•• 745 



Table 2.--Water clarity and water-quality analyses and their associated Trophic State Indices (TSI) for Waubeesee Lake, 
1996 water year 

[ - indicates not applicable; -- indicates no data available] 

Secchi Disk Sampling Total Phosphorus _ ____ C~lorop_tl_Y!!_ a Dissolved Ortho-
Date Depth Depth T.S.I. Depth Cone. Cone. T.S.I Cone. T.S.I. phosphate Phosphorus 

(meters) (feet) (feet) (mQ/L) ("Q/L) ("g/L) Cone. (mg/L) 
04/10/96 4.7 15.4 38 1.5 0.012 12 47 2.4 41 <0.002 

---------- ------ - - ---------- -------- --- ------------ ---

- - - 7 1 0.013 1 3 - - --- --
- 0.002 

-- ---- -- ---- -- ---- --- --- ----- ------

06/11/96 5.7 18.7 35 1.5 0.008 8 44 1.3 37 .. 
---- ---------- ------- ------- ------ - -- - -- --- - ---- ------ --- --------

. . 72 0. 111 1 1 1 . . . . . 
---- ---- .. ------ -------- ----- - -- -------- ----

07/16/96 2.8 9.2 45 1.5 0.012 1 2 47 2.6 42 .. 
----- - ---- -------- -- --- -------

. . . 68 0.113 113 . . . .. 
--------- ----------- ----- - -------- ------- -------- -----------

08/13/96 2.8 9.2 45 1 .5 0.010 10 46 3.4 44 .. 
-------- ------- - - -- - ------ ------- ----- ------- -----------

. . . 73 0.217 217 . .. 
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Figure 1. Locations of water-quality and lake-stage monitoring sites on Waubeesee Lake at 
Wind Lake, Wisconsin. 
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Figure 2. Watcr-<JuaiHy data and depth profiles for \Vaubeesee Lake at Wind Lake, Wiscon
sin, 1996 water year 
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Figure 3. Surface total phosphorus and chlorophyll a concentrations, and Secchi depths 
for Waubeesee Lake at Wind Lake, Wisconsin. 
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Figure 4. Trophic state indices for Waubeesee Lake at Wind Lake, Wisconsin 


