
Long (Kee Nong Go-Mona Lake at Wind Uke,WI 
Water-Quality Data Summary 1988 through 1996 

This summary covers the period 1988 to1996, which is the period of water-quality monitoring ot Long 

Lake by the U.S. Geological Survey. Emphasis in this summary is on data collected during 1996. All 

data collected during 1996 is included. Data from previous years is included in graphs to illustrate 

changes or trends. 

In reviewing the data, it may be helpful to refer to the methods and explanations of physical and chemical 

characteristics sections in the USGS annual lake data report "Water-Quality and Lake-Stage Data for 

Wisconsin Lakes, Water Year 1996" and to Shaw and others (1 994) "Underslanding take Data." 

The data that have been collected for Long Lake from 1988-1996 are useful for understanding the lake's 

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

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

Lake descrlptlon and sampling locations: 

Long Lake is classified as a drainage lake, with two intermittent inlets and an outlet to Waubeesee Lake. 

The average depth of Long Lake is 9 feet, the surface area is 88 acres (0.14 square miles), and the 

lake's watershed area is 4.29 square miles. The water-quality sampling site is located at the deepest 

point in th lake at a depth of about 27 feet. Lake stage was monitored near the outlet, which is located 

on the southeast side of the lake. The locations of the monitoring sites are shown in Figure 1. 

Hy drologlc conditions durlng water year 1996: 

Annual variability in lake condition often reflects variability in climatic and hydrologic conditions. Air 

temperature in southeastern Wisconsin was, on the average, 2.2 O F  colder than normal for the period 

December 1995 through March 1996: April and May was 4.0 O F  colder than normal; and the period 

June through August was 1.3 O F  colder than normal (National Oceanic and Atmospheric Administration 

"Climatological Data--Wisconsinm). Precipitation during water year 1996 was 103 percent of normal 

precipitation for southeastern Wisconsin (Pamela Naber-Knox, UW-Extension, Geological and Natural 

History Survey, written commun., 1996). Watershed runoff in the region of Long Lake was between 100 

and 120 percent of long-term average runoff (Holrnstrom and others, 1997, Water Resources Data-- 



Wixonsin"). 

Lake Data for 1996: 

The following summarizes some highlights of data given in the tables and shown in the figures 

km- 
Lake stages were read by about weekly during the ice-free period by Marilyn Starck, and by USGS 

personnel on lake sampling dates. Observed stages ranged between 5.32 feet on August 29 and 6.20 

feet on April 21. Actual range of stage experienced by the lake may have been somewhat greater than 

the observed range. 

Vertical profiles of water temperature, dissolved oxygen, pH, and specific conductance ex hibit 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 !he February 

through August sampling period, complete water-column mixing was observed on April 10. The lake 

became thermally stratified lhrough the summer. In June the lower 4 feet of water were anoxic (devoid of 

oxygen), and by August the lower 8-1 0 feet were anoxic. The anoxic zone is unable to support fish. The 

pH, which ranged between 7.0 and 8.5, is common for southeastern Wisconsin lakes and poses no 

problems for aquatic life. 

Chemical condduwk  

Analyses of water samples collected on April 10 for selected chemical constituents for chemical 

characterizalion of the lake are shown in Figure 2. Samples mllected at 1.5 and 26-foot depths show 

similar constituent 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 

"Lirnnological Characteristics of Wisconsin Lakes," 1983, Technical Bulletin No. 138, Department of 

Natural Resources. 

The ratio of dissolved-nitrogen to dissolved-phosphorus was 551, based on the surface concent rations 

on AprillO. This ratio suggests the lake is phosphorus limited, which means algal growth is dependent 

on the amount of available phosphorus rather than nitrogen. During the 9 years of monitoring the lake 

has remained phosphonrs limited. 



Three common measures of water qualify used as indices are concentrations of near-surtace total- 

phosphorus and chlorophyll a, and Secchi depth. Total-phosphorus concentrations ranged from 0.023 

mglL on August 8 to 0.035 mglL on April 10, chlorophyll a ranged from 10 pglL on August 8 to 24 pg/L on 

July 17, and Secchi depths ranged from 1.2 m on July 17 to 2.1 rn on June 1 I. 

Surface total-phosphorus and chlorophyll a concentrations, and Secchi depths for lhe 1988-96 period are 

shown on Figure 3. There is little year-to-year variat~on in data. However, there is a seasonal pattern in 

7 of the 8 years of monitoring of showing the highest total-phosphorus, chlorophyll a and Secchi values 

in spring. 

Total-phosphorus concentration 1.5 feet above the lake bottom at the center site ranged from 0.040 mg/L 

on April 1 0 to 0.508 mgL on August 8. The high total-phosphorus concentrations observed during 

anoxic periods are indicative of large phosphorus release from the bottom sediments. During fall 

turnover these high concentrations are mixed throughout the lake water column and may be reflected in 

the high spring surface values. 

Lake wndltlon: 

Lillie and Mason (1 983) classified all Wisconsin lakes 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 Wisconsin 

Lakes, Water Year 1996," is based on surface total-phosphorus and chlorophyll a concentrations, and 

Secchi depths. According to the index, surface total-phosphorus concent ralions in Long Lake indicate 

"good" water quality, the sudace chlorophyll a concentrations indicate 'Yair" water quality, and Secchi 

depths indicate "poor" water quality. 

Lillie and Mason (1 983) also provided a means of comparing the condition of Long Lake wilh 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 position of Long Lake. 



1996 Data 

Long Lake values 

Long Lake values 

Long Lake values 

Parameter 

Ferccntage distribution 
of lakes in southeal 

Wisconsi~~ within 
parmeter ranges 

<0.010 best condition 7 

0.01 0-0.020 I 2 1 

0.020-0.030 15 

0.030-0.050 2 I 

0.050-0.1 (XI 2 1 

0.100-0.1 SO 3 

9 . 1 5 0  wurht condition 12 

0 - 5  best condition 22 

5-10 1 3 1 

10-15 I 4  

15-30 12 

r311 worst condition 22 

Secchi depth (feet) 

>19.7 best condition 1 

9.8-19.7 1 9 

6.6-9.8 26 

3.3-6.6 3 1 

~ 3 . 3  worst condition 33 



Trowhic status: 

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

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

the variation in Trophic State Indices for Long Lake during the 9 year study period. The data 

from 1996 show the lake to be lower eutrophic, or a lake with high nutrient levels. 



Table 1. Lake stages for Long (Kee Nong Go-Mong) Lake at Wind Lake, Wisconsin, 1996 
water year 

LOCATION. -La 42'49'37". long 88'10'34" in NW 114 NE 114 sec.7, T.4 N., R.20 E.. Racine County, Hydrologic Unit 07120006, at Wind 
Lake. 

DRAINAGE AREA.--4.29 miz. 

LAKE-STAGE RECORDS 

PERIOD OF RECORD.--February 1988 ta September 1989, February 1991 to current ycar. 

CAGE.--Stall' g y c  u lakc outlct read by Marilyn Starck. Damm of gage is 771.62 ft  a h v e  sea level. 

EXTREMES FOR PERIOD OF RECORD.-Maximum gagc height obsmcd. 6.70 ft. June 14. 1993; minimum ubserved less than 3.92 fk  
Sept.  6 ,  1988. 

EXTREMES FOK CURRENT YEAR.--Maximum gage heighl uhx.rvcd. 6.20 ft. Apr. 21: minin~um nbscwcd, 5.32 TI, Aug. 29. 

GAGE HFIGHT, FFET, WATER YEAR OCTURER 1995 ' 1 0  SElTEhfBW 19% 

UhlLY MEhN V A L L E  

DAY OCT NOV JAN t ED SEP 



Table 2. Lake-depth profiles for Long (Kee Nong Go-Mong) Lake at Wind Lake, Wisconsin, 
1996 water year 

D A T E  

FEB 1W6 
06.. . 
06.. . 
06.. . 
06.. . 
0 6 . .  . 
06.. . 
0 6 . .  . 
06.. . 
06.. . 
0 6 . .  . 

APR 
10.. . 
10.. . 
10.. . 
10.. . 
10.. . 
to... 
fO... 
10.. . 
lo... 
10.. . 
lo... 

JUN 
11 ... 
l ? . . .  
1 1  ... 
ll... 
1 1  ... 
l l . . .  
l l . . .  
l l . . .  
I I . . .  
1 1  ... 
1 1  .-. 

JUL 
17.. . 
17.. . 
17.. . 
17.. . 
17 ... 
17.. . 
17.. . 
17.. . 
17.. . 
17.. . 
17.. . 

AUG 
08. .  . 
08.. . 
0s.. . 
oa... 
08.. . 
08.. . 
08... 
08.. . 
08.. . 
08.. . 
08.. . 

SAM- TEHPER- 
PLIHG ATURE 
DEPTH UATER 
(FEET) (DEG C )  
(000031 (00010) 

TY DATA 

SPE - 
CIFlC 
CON - 
DUCT- 
AUCE 

(US/CH) 
( 00095 ) 

PH 
U A T E R  
UHOLE 
F I E L D  OXYEEN, 

(STAND- D l S -  
A R D  SOLVED 

WITS) (IIC/L) 
(DDCOO) (moo) 



Table 3.--Water clarity and water-quality analyses and their associated Trophic State Indices (TSl) for Long 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 Conc. Conc. T.S.1 Conc. T.S.1, phosphate Phosphorus 

(meters) ( feet)  ( f e e t )  (mq lL)  (pg/ L) (pgIL) Conc. (mglL) 
0411 0196 

-. - - 
1.5 . - .- -- . --- 4.9 5 4  . . . . . . . . . . . . .  ... 

.... . . - - . 1.5 0.035 5 6 1 6  5 6 0.002 
2.6 0.040 ........ . .  ......... .. ... - -. - . . .... - .- - - - - .- - .4 ?_. : .- - _  I - _ _ _ 0 .002 

0611 1 / 9 6  . 2.1 - . .- 6.9 - 4 9 - ... -. . .  i . 5  0.031 . 3 l .  -.- 5 5 1 7  ... 5 6 . - - _._.. . 

2 7 - - 
.... . . . . .. ..... . . .- . ..... - - - . - - - . 0.1 19 119 - -. -. - - -. .- -. - - - - .- .- -. -- - .- - - -. .- 

071 I 719 6 1 .2  3.9 5 7 - - -. 1 .5  0.030 3 0 - . . .  5 5 . - 2 4 _. 5 9 _. - - - 
. - 

. . .  

2 7 0.505 505 . . - . . . . .  . . . . . .  . . . . . . . . . .  - - .- . -- -. . . -. -. - - -. -. - -. -. .- 

1.8 5.9 5 2 1.5 0.023 2 3  5 2 1 0  5 2 --  0810819 6.-- . . . .  - .... - - ... . .  

2 5 0.508 508 --  



EXPLANATION 

Water-quality monitoring site 

Lake-stage monitoring site 

Figure I. Locations of water-quality and lake-stage monitoring sites on Long Lake at Wind 
Lake, Wisconsin. 



LOCAT7ON.--Lat 42"49'37", long 88'10'34" in NW 114 NE 114 5ec.7, T.4 N.,  R.2U E., Racine Counly, Hydrologic IJnit 071?0CKXI, at Wind Lake. 
DRAINAGE AREA.--4.29 miz. 
PElilOD OF RECORD.--February 1988 to August 1989, February 199 1 to current year. 
REMARKS.--Lake sampled at the dccpcst point in southwest end of lake. Lake ice-covered during February mcasurcmetlls. Warer-qu3Iily 

analyscs donc by Wisconsin State Laboratory of I Iygiene. 

WATER-QUALITY DATA. FEBRUARY 06 TO AUGUST 08, 
(hillligrarns per litcr unlcs~ othcmisc indicalcd) 

Fsb o f  A p r .  1 0  2unc 11 
...-...-...-. -- - - - - - - - - - - - -  - - - - - - - - - - - - - -  

Depth uf  sample (tt )  3 ', :d 1 . 5  26 1.5 27 
1.akc r,tagc 1 E t )  5 40 5 42  6 . 1 7  
F p e c l  C l r  r q n d u c t a n r c  ( v 5 / r m l  536 610 4R7 4 8 9  4 8 6  509 
pH t r ln l t s l  7 . 5  7 0  8 . 1  8 . 0  8 . 4  7 . 3  
Wdtel temp4rature T C1 1 5 4 C 6 . 5  6 . 3  1 7 . 0  1 0 . 0  
color t P t - C o  sca le r  - - - ..- 50 5G - - -  - - -  

Turbldlty IPITUI - - - . . . -- -  --- 1.4 1.4 
Secchl - d e p t h  ( m e t e r s ,  ..- 1 . 5  2.1 
Dissolved oxygen 9 5 0 2 12.2 11.C 10.0 0.0 
IIarhcss,  as C a m 3  - - - ..- 230 230 - - -  --- 

Calcium. d i s s ~ l v r i l  ( C A I  . - - ..- 4 8  4 0  - - - 
Magnesium, d1 s5oived t Mg I ..- .-. 2 6 2 6 - - -  - - -  

Sodium, d i ~ ~ o l v a d  (Ma1  . - - ..- 13 13 - - - 
~orassium, d l s s e ? v e d  ih l  - - - 3 3 . . - - -  - - -  

Alkalinity, as Care3 . - - ..- 203  200  - - - - - -  

Sulfate, d i s s v l v c d  ( 5 O i I  -. . . 17 L ,  27 - - -  - - -  

Chloride, d ~ s s o l v e d  t C 1 )  . - - ..- : R 2 8 - - - - - -  

Fluoride, dls?o:ved tF1 ... . . . il I 0.1 . - - - - -  

Silica, dissolved ~ S IC : ~  . - - ..- 1 , 3  1 . 3  - - - - - -  

Solids, d i s s o i v e d ,  ar 105 C -.. . . . 30G 2 3 8  - - -  - - -  

Nitrogen. NDT * Nc73 dl33 (as : I1  - - -  ..- 0 CrU 0 .  P 7  - - - - - -  
~ i ~ r o g m ,  ammonia, dlssclved l e s  t J i  - - -  .-. C O G ~  * O . G 3  . - - - - -  
Nitrogen, o r g a n a ~ .  :<><a1 ( a s  N I  . -. 

..- 1 2  1 2  - - -  --- 

N i t r o g e n ,  a m .  + org . [ b r a )  rhs t4I - - -  . . . 1 . 2  i . 2  - - -  A "  A 

Nitrogen, total l a s  ! I I  . - - - - -  1.3 1.3 -.. - -. 

Phosphorus,  t o t a l  lhs PI - - -  - - -  0 . 0 3 5  O.04O n .331  0.115 
Phosphorus, crtho, d155tlv~d (as PI --- - - - 0 . 0 0 2  0 . 0 0 2  ... . -. 

Iron, dissolved lFeI p g / L  - - -  20 2 0  --- -.. - - -  
Manganese, d i e s o l v e d  1Mn) pg/L - - -  - - -  0 . 7  2 -. - - -. 

Chlorophyll a, phytoplankton (pq/L) - - -  --- 16 - - -  1' - -. 

A u g .  115 
-------..---. 

DISSOLVED OXYGEN (D.O.), IN MILLIGRAMS PER LITER 

500 600 700 

SPECIFIC 

: W.T. 

30 Ld-dJ o 10 20 30 300 20 

WATER TEMPERATURE (W.T.), 

Ld 
30 300 I D  20 30 

DEGREES CELSIUS 

PH, IN STANDARD UNITS 
6 7 8 9 1 0  6 7 8 9 1 0  0 6 f 8 9 1 Q  6 7 8 9 1 0  
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10 10 

i PH 15 15 15 15 : 

20 i 20 20 20 

25 25 25 
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CONDUCTANCE (S.C.). IN MICROSIEMENS PER CENTIMETER AT 25 DEGREES CELSIUS 

Figure 2. Water-quality data and depth pmfiles for Long tKee Nong Go-Mong) Lake at 
Wind Lake, Wisconsin, 1996 water year 



CALENDAR YEAR 

Figure 3. Surface total phosphorus and chlorophyll a concentrations, and Secchi depths 
for Long (Kee Nong Go-Mong) Lake at Wind Lake, Wisconsin. 




