Waubeesee Lake at Wind Lake W]
Water-Quality Data Summary 1988 through 1996

This summary covers the pericd October 1988 to Beptermber 1888, which is the periot of water-quality
monioring of Waubeeses Lake by the .8, Geniogics’ Suvey. Emphasis in ihis summary is on data
collected during 1996, All data collected during 19%€ are inciuded. Data from previous years are
included in graphs 1o ilustrate changes ar trends.

In reviewing the data, it may be helpful t& refer to the methods and explanations of physicat and chemical
sharacterislics sections in the USGS annual lake data report "Waler-Guallly and Lake-Stage Data for
Wisconsin Lakes, Water Year 1996” and 1o Shaw and ofners {1994) "Understanding Lake Data”

The dats that have been caliected for Waubeesee Lake Trom 18858-88 are useld for understanding the
laka's waler qualily, and for managing the lake. Thess data defing the present water guality of the Iake
and provics 4 basis for assessing rends or changes in waler qualily in the fulure,

Lake descriplion and sampling locations:

Waubeeses Lake Is ciassiied as a drainage lake, wih one 'niet fram Long Lake and one outlet, The
average depth of Waubeesee Lake is 18 feel, the surface area is 129 agres (0L20 aguare miles), and the
lake’'s watershed area is 5.2 sguare miles.  The water-quality sampling 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
the east side of the lake and alsa at the Anschutz property. The locations of the manitoring sites are
shown in Figure 1.

Hydralogic conditions during watler year 1598

Annual varialiity in lake condilion often rellecis variabilily in clnalic and hydrologic conditions. Al
ternparature in southeastorn Wisconsin was, on the average, 2.2 °F colder than normal for the period
December 18485 through March 1888; Aprit and May was 4.0 °F colder than normal; and the period
June through August was 1.3 7F goider than normat {National Goeanic and Atmospherdic Administration
“Chmatological Data-Wisconsin™. Precipitation during water year 1936 was 103 percent of nomal
precipiiation for scutheastern Wisconsin {Pameia NaberKnox, UW-Exiension, Geological and Natural

History Survey, written cormmun,, 19981, Watershed runoff in the region of Waubesses |Lake was




betwssr: 100 ang 120 percent of long-tern average runofl (Holmsirom angd othees, 1987, “Water
Resources Data-Wisconsin™.

Lake Data tor 1996:
The following summarizes some highlights of data given in the tables and shown in the figures.

{.ake stages were measured by the USGS on sampling dates. The stages ranged from 4.48 feet on
August 13 {0 5.76 16t on July 18. This range of fluctuation is similar 16 racent years. nd less than
average Hluctuation lor the 8 years of moniioring. Howsever, iotal tluciation may not have been observed
dus to the few rutnber of measurmmenis taken during the year. Siage values are shown in the fable on
ihe top hait of Figure 2. Stage fiucluations for the periced of 14988 through 1986 range from 3.38108.76
faat.

Laka-ganih profiles:

Varlical profiles of water tempearaturs, dissolved oxygen, pH, ard spegilis coanduciance axhibit no
abrormalities and are similar to thase frorm the previous years, These profites, which were measurad
over the deepest peint 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 Apeil 10, The lake
became thermaily stratified through the summer.  As was observerved in previous years, there were
sharm increases and decreasses in dissolved oxygen concentrations in the late summer profiles. These
Hucksations indicate 1hat there were iayered zones of biokpgical activity in the water column. NG anoxic
regiors deveioped in June, bul by August the lower 23.5 leet were andxic. The anoxic zone is urable o
subpart fish, The pH, which ranged between 7.5 arwd 8.8, is comman for southeasiern Wisconsin lakes
ang posss no problems for aqustic He.

Analyses of water samples collected on Aprib Q for selectad chemical constituenis for chernical
charactenization of the iake are shown in Figure 2. Samplés collected at 1.5 ang 71-foot depihs show
similar constitugnt concentrations, as wouid be expecied uhder mixad water column conditions. The
constituent values tar color, chicrophyll g, chloride, calcium, magnesium, pH, alkalinity, total-nitragen,
and total-phosphorus are within regional valuas for this area as described by Lillis and Mason in
“Limnological Characteristics of Wisconsin Lakes,” 1983, Techrical Bulistin No. 138, Depariment of

Naturai Resourges.




The ratio of dissolved-nitrogen 1o dissolvaghobinsphorus was 11511, based on the suriace congardrations
on Aprit 142 This ratic suggasts ths iake is phosphorug limited, which means aigal growth is dependen
on the amount ot available phosphorug rather than nitrogen.

Thige common measures of water quality used as indices are concentrations of near-surface 1otal-
phosphorus and chiorophyll g, and Secchi depth. Total-phogphorus concentrations ranged from 0.008
mgA on June 11 10 8.012 mgdd on July 18 and Aprit 10, chiorophyll g ranged from 1.1 pgd. on Jutie 11 o
4.4 ug/l. on August 13, and Secchi depihs ranged from 2.8 m on July 16 and Aogust 13 10 5.7 mon Jjune
11,

Suriace 1otabphosphorus and chiorophyll g corcenirations, and Secchi depths for the 1988 -98 perfod
are shown O Figure 3. The yeardo-venr freng for the 1888-88 show Hitle varishility, Howsver, inmost
yaars, there is a seasonat irend of declining total-phosphorus concentrations from Apnl thiough August,

Total-phosghorus congendration 1.5 {eat above the lake botiom gt the certer site ranged rom £.013 mgl
or April 10 to 0.217 mg/l on August 13, The ol phesphanis concentralions observed during anoxic
perlods are indicative of a moderate phosphiorus release frotn the botiom sedimens.

Lake condition:

Water-Gualily index:

1ilde and Mason (1383) classified ali Wisoonsin lakes using a random daia set collested in the summer
{July and August). The index, shown on prage 12 of “Water-Quality and Lake-Stage data for Wisconsin
i.akes, Waler Year 1605, is based on sutface 1otal-phosphorus and chiorophwl g concentrations, and
Secchi depths, According 10 the index, sinfacs otal-phosphoms conceniralions in Waubiveses Lake
indicale “good” water qualily, whils chitrophyil g concentrations angd Secchi depths indicate “vary good™

waier qualily,

Lillie and Bason (1983} also provided 8 means of comparing the condition of Waubeesee | ake with other
lakes in southeastern Wisconsin, The comparison on page 4 shows the percentage distribution of
southeastern Wisconsin lakes within each condition group and the relative postion of Waubeesee Lake.




Waubcesee Lake valugs

Percentage distribution
of lakes in southeast

Wisconsin within

Parameter parameter ranges
Total-phosphorus {(mg/.}
<0.010 best condition 7
0.010-0.020 21
0.020-0.030 15
0.030-0.050 21
0.050-0.100 21
0.100-0.150 3
>0.150 waorst condition 12
Chlorophyll g (ug/L.

5-10 31

10-15 14

15-30 12

>30 worst condition 22

Secchi depth (feet)

>19.7 hest condition 1
9.8-19.7 9
6.6-9.8 26
3.3-6.6 31

<3.3 worst condition 33




Trophic status:

Another means of assessing the nutrient, or trophtic, status of a lake is to use Carlson’s Trophic
State Index {T81). The 1996 TSI data is listed in Table 2. Figure 4 is a graphical illustration of
the varation in Trophic State Indices for Waubeesee Lake during the 9 year study peried. The
data from 1996 show the lake 1o b lower masotrophic, o a lake with maoderate nutrient levels.



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

WATER-QUALITY DAYA

PH
8BE- WAYER
CiFin WHEE
SAM- TEMPES -~  CON- FRELD  OXYGEN,
FLING ATURE CF-  ¢HTAND- BrE-
DATE DEPTH WATER ANCE ARD SOLVED

(FEET) (DEG C) (LS/CHMY  UNITS)  (NMG/L)
{00003) ¢00010) (OO0%5) (00400  (00300)

FEB 1996
Go... 3.00 2.5 [A5A . 11.9
G5, .. 4.00 2.5 L0 7.9 11,5
Gé. .. %40 3.4 457 7.8 .n
Go. .. 12.8 3.0 Ay 7.9 11.4
Ch... 15.8 3.8 AT 8.5 11.7
Gho_. 18.4 3.4 456 8.4 1.8
Bk, .. 1.4 3.5 A 8.4 L7
Ub... 24.8 3.5 W55 7.9 10,3
D6 27.2 3.5 455 ¥.5 .8
D&, .. 35.8 2.3 454 3.9 LG
85, 338 2.5 455 % 0.0
G6... 34.0 3.3 458 7.9 3.0
35... 3%.40 3.5 457 - $.¢
3., 42.6 %8 L4 .8 2.2
P 42,0 %z 457 7.8 ¥.8
85, .. 45,1 x5 458 7.9 $.é
94, .. 51.0 25 &89 7.8 .1
HI I 5.0 L2 447 7.8 %.48
0&. .. 57.0 1.8 453 V.8 8.5
a6... 3.0 x5 bt 7.8 8.4
da... £3.0 5.2 467 7.7 Tk
Q6. .. 566 3.5 468 v 7.3
04, .. 9.0 3.% &Th .t 6.5
D6... 71.0 .- - - ..
APR

10... 1.50 6.0 L 8.1 1.7
10... 3.60 &0 44% 8.1 n.7
i, .. 4.00 6.6 hé3 8.1 1.5
... 900 6.0 bk B.1 1.6
... 12.6 5.5 Wbt 8.1 2.4
k17 15.4 3.5 a43 5.1 2.4
... 18.4 3.5 Addh 8.1 1.8
4., 21.3 5.5 a4l 8.4 1.5
o, 243 5.5 44 £.1 1.5
... 27.0 5.5 4% 5.1 1.4
19... 33.8 5.2 (224 .5 1.4
... 3.8 5.5 L45 8.3 R
1 36.0 5.5 EARA B4 31.3
... 3%.0 5.5 L44 #.1 11.4
... 42.0 5.5 L 8.6 1.3
E LI 458 5.5 445 B4 11.3
... 480 .5 &bl B.¢ 31.3
... 51.G 5.5 A8 8.0 1.4
... 54,0 5.5 448 8.0 11.4
... 57.6 5.5 L84 8.4 1.5
.. &G0 5.5 445 8.9 11.4
.. &%.0 5.5 447 8.9 1.4
6., &6 0 5.9 446 8.4 T1.h
.. 71.0 5.9 445 8.4 1.4
145, . 72.5 L - £ -




‘Table 1. Lake-depth profiles for Waubeesee Lake at Wind Lake, Wisconsin, 1996 water year
- ¢continued

BATER-DUALITY DATA

i
HFE- WATER
LIFIC WHGLE
SAM- TEMPER - CON- FIELE  OXY4GENR,
PLING ATURE pueT - {STAND- DI~
RATE DEPTH WATER ANCE ARD SOLVED

(FEETY (DEG £) <(US/UM)  UNITS)  {NG/L)
(030035 (00010  L03095) (004G0) (GD300)

S 1eb
... 1.5¢ 7.5 5 ¥ 8.3 2.4
L3 TR .68 i7.% 657 8.3 g4
) P 6.50 7.5 437 8.3 2.7
i P ?.00 7.5 W52 2.3 5.0
3 PN 12.¢ 12.% 52 8.3 1N
L} O 15.6 6.5 4350 8.2 2.1
... 158 4.5 51 8.1 8.9
L3 P 21.0 15,5 (3.1 8.1 g.4
... 24.90 12.0 A% 8.0 &.2
... ar.o 11.0 4hg 8.0 B.4
11, .. 0.0 14,5 w7 8.0 8.4
11... 33.0 G.4% WA 8.6 2.3
... 36.0 ¢.6 4% 8.6 2.0
£ N 39.0 8.5 449 7.5 7.9
1t... 42.G 4.t 448 7.y 7.8
E X JOAN 455 7.5 449 7.8 .0
... 48.0 7.4 &S 7.7 6.3
1., 51.¢ 7.0 454 7.7 8.5
LAY 54.9 7.0 AT 7.7 6.1
.. 57.% 6.5 449 7.7 5.3
i1, 5.4 5.5 430 7o 4.5
tR PUN £3.2 4.5 450 7.6 4.4
1., 66.0 6.5 450 7.6 4.0
Maus £69.0 b5 451 7.6 5.2
LT 72.0 6.5 h53 7.6 2T
1., 73.5 - . -- -
S

16.e. 1.58 5.1 433 8.5 .3
.vn 3.0% 25,8 43% 8.5 2.3
V&, . .00 25.C %36 8.5 2.3
%, .. ¢.06 4.0 #34 8.5 9.2
5., 12.8 23.5 44 8.4 8.8
&, .. 15.4 2.0 452 8.2 2.5
B, 8.8 t46.4 4356 §.1 3.3
6., 1.8 14.0 459 7.9 5.4
(£ 24.0 12.0 A5k 7.8 3.5
16, .. 27.0 1%.0 43% 7.9 6.0
16... 30.9 0.5 453 8.9 a6
16. 33.0 9.5 451 8.0 6.8
.. 36.0 P4 52 8.0 6.7
1 NN 39.0 R 449 7.9 6.%
W 42.0 8.0 44T 7.9 6.9
S 5.0 7.5 3% 7.8 [
k1T 48.0 .5 451 7.8 .5
e 1.0 FR 451 7.7 3.3
5. 54.¢ 7.6 451 7.7 2.8
i 57.0 &.% 451 7.6 1.7
6. .. 0.0 4.5 452 7.6 g.8
6. . £X.0 &% &3k 7.6 £.3
14... 65.9 6.5 453 7.8 X

14... 85.0 6.5 5% 7.5 &

16... 69.5 e .- - .-




Tahle 1. Lake-depth profiles for Wanbeesee Lake at Wind Lake, Wisconsin, 1996 water year
. ~ continued

HATER-GUSL[YY JATA

Pt
SPE- WATER
CEFIC WHILE
SAM- TEMPER-  CO- FIELD  (NYGIN,
PLING ATURE DUCT-  {S1AMD- 3%~
DRIE DECTH WATER ARLE AL EOLVED

{FEEY) {DEG L) (USFOMY  UNITHE) EHGAL Y
{00005y (ODONIy  (OBO9Sy  (DORDBOS  (BOBOM:

AUE 19%6
5. 1.50 26.0 423 4.4 B4
3. 3.00 £3.5 423 1.4 8.4
13... &.00 25.0 422 8.6 8.1
13... 2.100 24.5 428 8.5 8.2
13... 12.0 23.0 Libh 8.5 8.6
LK TN 15,8 FAN 456 8.3 7.6
13... 18,18 16.5 448 g.0 6.7
i5... 1.0 13.5 (2. 7.6 1.1
13... 4.0 12.% 458 7.7 2.6
3., &g 11.8 459 7.8 3.2
L1 J. wma 1.8 457 2.8 4.1
13... 330 ¢.5 434 7.8 4.¥
i3... 364 8.5 432 7.8 4.5
3., 3.8 2.8 433 7.8 4.5
EE TN 42,0 7.3 434 7.7 3.3
3., 5.0 7.5 453 7.7 2.9
13... 48,0 7.0 452 1.7 2.2
3., 5.4 Ry 452 7.6 6.2
13... B 0 5.5 453 7.6 &
12,.. 57,6 [ 453 7.6 o
13... 60.6 6.5 455 7.6 g
13... 3.0 8.5 457 7.6 v
13... 66.0 é.5 A58 7.6 ¢
13... 9.0 6.5 450 7.6 i
13... 3.0 6.5 441 7.5 0
13... .5 .- -~ - -




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 __ Chlorophyll a Dissolved Ortho-
Date Depth Depth T.S.I Depth Conge. Conc. T.Sl Cong. T.5.. | phosphate Phosphorus
(meters} | (feet) (feet) {mg/L) {pg/L) {ug/t) Conc. {mg/L)
04/10/96 4.7 15.4 38 1.5 0.012 12 47 1 2.4 41 | <0.002
o R - - 71 0.013 13 - S R 0.002
06/11/96_| 6.7 | 18.7 | 35 1.5 0.008 | 8 44 | __ 1.3 37 i
- R R 72 pL.oan 111 - . - T
07/16/96 | 2.8 | 9.2 45 1.5 0.012 12 - 47 2.6 | 42 I
. - - | .- | .568 0113 ( 1313 | - |- - T
08/13/96 2.8 9.2 45 1.5 0.010 10 46 3.4 44 1 -
- - - | 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.




LOCATION —-Lat 42748577, fong BETIFIS™ in SH U4 SBE 1M see 7, T4 M., R2DE., Racine Cournty, Hydrolagle Umt 07120008, & Wind Lake,

DRAINAGE AREA --5.16 mi”.

PEHRICD OF RECORD.--Vebroary 1988 1o Aupust 198, February 1901 w0 curront yearn

REMARKS.--Lake sampled near suuthwest end st the desp hole. Lake lee-covored during Pobruary memsurements. Water-guality analyses done
by Wizconsin Stae Paboratory of Hygione,

WATHR-QUALITY DATA, FERIRUVARY 06 TO AUGRIET 1L 198
IMiiharams por Bner aelosy otherwne wodivarcd;

Pasdy, 65 Amr L8 e B3 Ty R Aug L2
nepth of sampia il T E &3 PR TR -1 TE & [T % ]
Laxe ztage {£CF £.9% & B B.32 R i RY
Speerfic sondortanes (gEom) 464 ¢ S84 448 d%2 453 433 $5% F ] 451
B fundial . To¥ ¥ g7 a0 B4 FLE g.% FLE B & R
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[aSy ¥l o o i% i e e N e - f—
Tarkid e e §.60 |3 - -- --- -
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1104 5.8 1R 3.8 %.6 e .3 Z.C &4 2.8
LR o 218 N3] L LR e o e e o
s o 4 33 - - o .. - -
ium. drnsol - e &% % . - -—- --- ---
. dissolved - i3 L3 - - e o o -
- i S e . . p— o o
- o jrE] > e - -—- o
TP vl : ' I3l P L - R -—- ---
de, dizsalyed ; - &t PRy e o e L ---
de, dizanlved fF} [ B} - - - - o
Silice, dissolvsd 3% ; e e 1o h 1.4 e S v - --- ---
gonlidz. disselvad, # - 248 164 - --- --- --=
Hicreogen. HMCOZ + NO3. diss  ias M3 [ 0. 28 e e B e e ---
Witregen, ammonss, dissolved fas WY - veos wf 33 PL e e e . o o
Mitrogen. organic. tobzl {as %) e o o &g [N & S-- - Ce
Hitrogen, amm. + BTy, WGLAl Has Hi - R £ B S 441 e - - --- -—-
Mitrogen, taral {as Kb e 1.4 PN - - - - - P
Fhosphorus. tobtal e B LR o BTy G.BLY L ERDE 2.1%1 6.ola [Nt G800 [OR e
Bhasplinrss, orkho, dissolved fay Py L L <, UEE 8,608 L e e - -—- —ea
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Figure 2. Water-gquality data and depth profiles for Wanbeesee Lake at Wind Lake, Wiscon-
sin, 1996 water vear
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Figure 3. Surface total phosphorus and chlorophyll a concentrations, and Secchi depths
for Waubeesee Lake at Wind Lake, Wisconsin,

{Circles indivate Laburnstary detectan it fos seigetod mialyses, Actuml convenratiots for these partcalar snalyses are kess than the plotted cieckes
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Figure 4. Trophic state indices for Waubeesee Lake at Wind Lake, Wisconsin




