
McKenzie Lake near Spooner, W I  
Water-Quality Data Summary 

This summary primarily covers the p e r i d  May 1997 to September 1998, which is the period of water-quality 

monitoring of McKenzie take by the U.S Geological Survey (USGS). However, additional data for one of the 

sarnpl~ng sites was provided by the Wisconsin Department of Natural Resources. These data coverlng the 

period of 1956-97 are inc[uded in graphs to illustrate changes or trends. 

I n  reviewing the data, ~t may be helpfu[ to refer to the methods and explanations of physical and chemical 

charactenstics sect~ons In the USGS annual lake report, "Water-Quality and Lake-Stage Data for Wlsconsln 

Lakes, Water Year 1998," and to Shaw and others (1994) " Understanding Lakes Data." 

Lake description and sampling locations: 

McKenzie Lake is classified as a drainage lake, with one inlet and two outlets. The average depth of the lake 

rs 5.8 meters, the surface area IS 1185 acres (1.85 square miles), the lake's topographically defined 

watershed are is 32.2 square m~les. The watershed area contributing overland runoff to the lake is 

considerably smaller that 32.2 square m~les. Much of the overland runoff within the topographically defined 

watershed is into closed depress~ons, inany of which contain takes of wettands. The water-quality sampling 

site is located a t  the deepest polnt in the lake at a depth of about 18 meters. Lake stage was monitored at 

the outlet, whlch IS located on the north side of the lake. The locations of  the rnonitorlng s~tes are shown in 

F~gure 1. 

Hydrologic conditions during water year 1997 and 98: 

Annual variability in lake condition often reflects uariabilty in cl~rnatic and hydrolog~c conditions. Air 

temperature in northwestern Wisconsin was, on average, 0.4' F cooler than normal for the period December 

1996 through March 1997; April and May wa5 3.9' F cooler than normal; the period June through August 

was 0.9 F cooler than normal (National Oceanic and Atmospheric Administration "Climatological Data - 
Wjsconsin3. Precipitation dunng water year 1997 was 100 percent of the normal precipitation for 

northwestern Wisconsin (Pamela Na ber-Knox, UW-Extension, Geological and Natural History Survey, written 

commun., 1997). Watershed runoff in the region of McKenzie Lake was between 120 and 140 percent of 

long-term average runoff (Holrnstrom and others, 1998, "Water Resources Data - Wisconsin") 

Air temperature in northwestern Wisconsin was, on average 8.7' F warmer than normal for the period 

December 1997 through March 1998; April and May was 5.0' F warmer than normal; and the period June 

through August was 0.4" F warmer than normal (Nat~ona[ Oceanlc and Atmospheric Adrnrnistration 

"Climatological Data - Wisconsin"). Prec~pltabon dur~ng water year 1998 was 87 percent of the normal 



preapitation for northwestern Wisconsin (Pamela Na ber-Knox, UW-Extension, Geological and Natural History 

Survey, written commun., 1998). Watershed runoff in the reglon of McKenzie Lake was between 80 and 

100 percent of the long-term average runoff (Holmstrom and others, 1998, "Water Resources Data - 

Wisconsin'?. 

Lake Data for 1998: 

The following surnmartzes some of the highlights of  data given in the tables and shown on the figures. 

La ke-stase fluctuations: 

Lake stages were measured by the USGS on sampling dates. Observed stages ranged from 0.6 feet on June 

24, 1997 to 0.83 on August 15, 1998. Due to the ~rfrequency of measurements, actual stage ranges during 

the monltar~ng period may have been greater than observed. Stage values are shown in the table on the 

top half of Figures Za, Zb, and 2c. 

Lakpdeoth ~rof i les:  

Vertical profiles of water temperature, dissolved oxygen, pH and specific conductance were measured at all 

three sites in the lake, and are listed in Tables la ,  lb, LC and shown in Figures Za, 2b, 2c. The profiles 

exhibit a pattern t h a t  is typical for thermally stratified lakes. During the sampling pericd, almost complete 

water column mixing was observed at the deep hoIe on May 14, 1997 and March 3, 1998. The lake became 

thermally strat~fied through the summer. In July of both years the lower 11 meters of the water were anoxic 

(devo~d of oxygen). The anoxic zone 4s unable to support fish. The pH, which ranged between 6.8 and 8.5 is 

common for northwestern Wisconsin lakes and poses no problems far aquatic life. Profiles for the north and 

south auxiliary sampling sltes were very similar to those for the deep-hole as far as was penetrated from the 

water surface. Th~s indjcates that they share a common well-mixed epilimnion with the deep-hole s~te. 

Chem~cal r~nstjtuents: 

Analysis of  water samples collected on May 14,1997 at the deep-hole for the selected chemical constituents 

for the chemical characterization af the lake are shown in Figure 2a. Samples collected a t  0.5 and 20.0- 

meter depths show similar conmtuent concentrations, as would be expected under m~xed water column 

conditions. The consttuent values for color, chlorophyll a, chlor~dz, calcium, magnesium, pH, alkalin~ty, total 

nitrogen, and total phosphorus are wi#in regional value 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 d~ssolve phosphorus was 12.5: 1, based on the surface concentrations on 

May 14, 1997. This ratio suggests the lake is transitional having algal growth being limited by the amount of 

available nltrogen or phosphorus. Lakes with ratios less than 10: 1 are regarded as "nitrogen Irmlted," and 

lakes w ~ t h  a ratio greater than 15:1 are regarded as "phosphorus limited." 



Three common measures of water quality used as indices are concentmtions of near-surface total 

phosphorus and chlorophyll a and Secch~ depth. At  the deep-hole ~ m p l i n g  site in 1997, total phosphorus 

concentrations ranged form 0.009 mg/L on March 19 to 0.067 mg/L on May 14, chlorophyll a ranged form 

2.7 pg/L on May 14 and 9.1 pgiL on March 19, and Secchi depths ranged form 3.4 rn on June 24 to  4.5 m 

on May 14. At the north slte, total phosphorus concentrations ranged form 0.026 mg/L on June 24 and July 

2 1  to O.WZ mg/L on August 19, chlorophyll 3 ranged form 3.1 pg/ l  on lune 24 and July 21 and 5.2 pg/L on 

August 19, and Secchi depths ranged form 2.8 m on August 19 to 4.4 m on luly 21. A t  the south site in 

1997, total phosphorus concentrations ranged form 0.030 mg/L on June 24 and July 2 1  to O.M1 mg/L on 

August 19, chlorophyll a ranged form 3.8 pg/L on June and 6.1 pg/L on August 19, and Secchl depths 

ranged form 2.3 m an August 19 to 4.0 rn on July 21. 

In  1998 at the deep-hole, total phosphorus concentrations ranged form 0.017 mg/L on July 10 to 0.020 

mg/L on March 3 and August 21, ch[orophyll a ranged form 3.36 pg/L on August 21 to 4.93 pg/L on July 

10, and Secchi depths ranged form 2.5 m on August 2 1  to  4.5 rn on March 3. A t  the north site, total 

phosphorus concentrations ranged form 0.017 mg/L on lune 10 to 0.684 mglL on March 3, chlorophyll 2 

ranged form 2.56 pg/L on July lOto 7.1 u g / l  on August 21, and Secchi depths ranged form 2.6 m on Auqust 

21  to 5.3 m on lu ly  10. A t  the south site in 1997, total phosphorus concentrations ranged Form 0.016 mg/L 

on June 10 to 0.032 mg/L on March 3, chlorophyll a ranged form 4.05 pg/L on July 10 and 6.79 i ~ g / L  on 

August 21, and Secchi depths ranged form 2.6 m on August 21 to 4.4 m on July 10. r h e  deep-hole site w a s  

only ampled three times during the 1998 water year as, as the sampling o f  this s~te  was discontinued by 

the WDNR. 

Surface total phosphorus, chlorophyll a and Secchi depths for the 1986-98 period a t  the deep-hole site are 

shown In Figure 3a. From 1991-98 there was little year to year variation in phosphorus concentmtlon except 

for 1997, where concentrations were 2-3 times greater than normal. Similar, higher-than-normal 

phosphorus concentrations were observed in Balsam, Hemlock and Red Cedar Lakes (all drainage lakes) In 

nearby Washburn County during 1997. The increased concentration in 1997 may reflect the 20-40 percent 

greater-than-normal watershed runoff in northwestern Wisconsin that year. Phosphorus concentrations in 

I998 returned to a "normal" range for the lake. Concentrations of chlorophyll 3 and Secchi depths did not 

show change in 1997 in response to  the increase phosphorus concentration. This suggests that the lake 

was njtrogen limited as was indicated in the nibogen:phosphorus ratio discussed earlier. 

Since 1986, there appears to be a general decline in chlorophyll a concentration and increase rn water 

clarity as indicated by Secchi depth. 

Phosphorus, chlorophyll a and Secchi depths a t  the north and south auxiliary sites were very s~rnltar to those 

o f  the deep-hole site (See figures 3b + 3c). This suggests that the deep-hole site adequately represents 

water quality for the entire take. 



Total phosphorus cmcentrat~on -5 meters above the lake bottom at the deep-hole ranged form 0.051 mg/L 

on March 3, 1998 to 0.390 mg/L on August 21, 1998. These concentrations observed during anoxic periods 

are indicative of moderate phosphorus release from bottom sediments. 

Lake condition: 

Water-aualitv index 

Lilllie and Mason (1983) classified all Wiscorisin lakes using a random data set collected in the summer (July 

and August). The ~ndex, shown on page 14 of "Water-Qual~ty and Lake-Stage Data for Wisconsin Lakes, 

Water Year 1998," is based on surface-total phosphorus and chlorophyll 3 concentrations and SecckLi dcpths. 

According to the index, surface-total phosphorus concentrations in McKenzie Lake generally indicate "good" 

water quality, while chlorophyll p cancentrations and Secchi depths indicate "ver j  g o d "  water quality. 

Lillie and Mason (1983) alx, provided a means af comparing the condlt~on of McKenzie Lake w ~ t h  other lakes 

in northwestern Wisconsin. The cornpartson in Table 3 shows the percentage distribution of northwestern 

Wiscons~n lakes within each condition group and the relanve position of McKenzie Lake. 

Tro~hic  status: 

Another means of assessing the nutrient or trophic status of a lake is to Car!son's Trophic State Index (TSI). 

The 1997 and 1998 TSI data are listed in Tables 2a, Zb, and 2c. The last plot on Figures 3a, 3b and 3c are 

graphmi i!lustrations of the variatr~n in Trophic State Ind~ces for McKenzie Lake during the two-year study 

period. The phosphorus index shows the lake to be in the lower eutrophic range, whereas the chlorophyll a 
and Secchi indices show the lake to  be mesotroph~c. 



Table 13, Lake-depth profiles for McKenzie Lake, Deep Hole, near Spooner, Wisconsin, 1997 water year. 

WATER QUALITY DATA 

S A h l -  TEhWEH 

PLlNG ATUKE 

13.4TE DEPTH WATER 

(M) (DEG C) 
(OCQM) 1 OLW 10) 

MAR 

19 . .  0 5 0 0 

19. . i 0 0 5 

19.. 2.0 2.0 

1 9 .  3.0 3.0 

19 ... 4.0 3.0 

19..  5.0 3.5 
19 .. 6 0 3 0 

19.. 7.0 3.0 

r 9 8.0 3.5 
19 ... 9.0 3.5 

19 ... 10.0 4 0 

t 9.. 11.0 4.0 

19 .. 1 2 0  4.0 

19. .  13 D 4.0 

19 ... 13.0 4.0 

19. 15.0 4.0 

19.. 16,O 4.0 

15 ... 17 0 4.5 

13 ... ' 8  0 4 5 

19..  19.9 4 5 

19 20 0 4.5 

79 ... 20.5 -- 
MAY 

14 ... 0.5 10 5 

14.. 1 .O 70.5 

14 2 0 10.5 

14, 3 0 10.5 

14 ... d.0 10.5 

14 ... 5.0 1 C.5 

f 4  . 6.0 10.5 

14 ... 7 0 10 5 

Id ... 6.0 10 5 

14.. 9.0 10.0 

14 . 10.0 10.0 

I4 ... 11.0 10.0 

14 ... 12.0 10.0 

14 ... 13.0 10.0 

14 14.0 ? O  0 

1 4  . 15 0 10 0 

14 ... 160 10.0 

1 4  ... 17.0 10 0 

14 ... 18.0 1'20 

1 4 .  19.0 111.0 

14 . 20 0 10.0 

1 4 , .  20.4 .. 

PH 

W:\TER 

WHOLE 

FIELD UXYGEN. 

(STAND- DTS- 

ARD SOLVED 

l;Y ITS) (MGIL) 

t 0 O f l Q i l  <00300) 



Table la. Lake-depth prufiies for McKenzie Lake, Deep Hole, ncar Spouner, Wisconsin, 1997 water year - continued. 

WATER QUALlrY DATA 

JUN 

24 

24 

25 ... 
24 ... 

24 ... 
24 ... 
2 4 .  

2.1, . 
24 .. 
24 ... 
24 ... 

24 ... 
24. .  

24 . 

24 ... 
24 ... 
24.-. 
24.. 

24 
24 ... 
24 ... 
24 .. 
24 .. 
JUL 
21 

21 . 

21 ... 
27 ... 
21 ... 
21 ... 
21 

21 .. 

21 ... 
21 ... 
21 ... 

21 ... 
21 ... 
21 . 

2: ... 
21 ... 
21 ... 
21 ... 
21 ... 
21 ... 
2 1 . .  
21 ... 

PH 

WATER 

WHOLE 

SAM- TEMPER- FELD 

FLING A n j  R E (STAND- 

D E M H  W.41:F.R AR D 

I (DEG L') UNITS) 

( DIXKl? J (m10) rOU095) 

OXY(;EN. 

DIS- 

SOLVED 

(XIGlL) 
(fiO3DO7 



Table la. Lakc-depth protiles for McKemie Lake, Deep Hole, near Spooner, Wisconsin, 19W water year - continued. 

WATER QUALITY DATA 

PI4 
WATER 
WHOLE 

S A M -  'l'E3WER- HELD 
PLlNC; ATUKE (S'I'AND- 

TI ATE DEPTH W.412R AKIl 

(M) (DEG C) IJNITS) 
(00003) (w10) (m95) 

AUG 
1 B... 0.5 2D 5 7 5 
1 a,.. 1 D 20 5 .. 

18 ... 2 0 20 5 
18 ... 3 0 20 5 
18 ... 4.0 20 5 .- 
18 ... 5.0 20.5 .- 
18 ... 5.0 20.2 .- 
18 ... 7 0 29.0 

18 ... B o r e.0 
18 ... 9 0 16 0 -. 
18 ... 10 0 15 0 

18 ... 11.0 13 5 7 13 

18 ... 12 0 13.0 

18 ... 13.0 12.0 .. 

18 ... 14 0 12.0 .. 

18 ... 15.0 12.0 .. 

18 ... 16.0 1 1  5 . . 

I 8  ... 17.0 1 1  5 . . 
18 ... 1 E.0 1 1  5 .- 
18 ... 20 0 1 i  5 

18 ... 19 0 11.5 

18 ... 21 0 1 1  0 7.3 

18 .. 21 5 .. 

OXYGEN. 

DIS- 

SOLVED 

(MGtL,) 

(00;Oo) 



Table la .  Lake-depth profiles for McKenzie Lake, Deep Hole, near Spooner, Wisconsin. 
1998 water year 

WATER-QUALITY DATA 

Pti  
SPE- WATER 
ClFlC WHOLE 

SAM- TEMPER- CON- FIELD OXYGEN, 
PLING ATURE DUCT- (STAND- DIS- 

DATE DEPTH WATER ANCE ARD SOLVED 
(M) (DEG C )  (USICM) UNITS) (MGIL) 

(00098) (0001 0) (00095) (00400) (00300) 

MAR 
03 . . .  
03 . . .  
03 ... 
03 ... 
03 
03 
03. 
03 
03 ... 
03.. . 
03.. . 
03.. 
03.. 
03.. 
03.. 
03 ... 
JUL 
10 .. 
10 .. 
10 ... 
10 ... 
10 ... 
10 ... 
10 ... 
1 o... 
1 o... 
10. 
: 0 
10 . .  
10 . 
10 ... 
10 .-.  
10 ... 
10 
10 ... 
10 ... 
10 ... 
10 .. 
10 ... 



Table la. Lake-depth profiles for McKenzie Lake, Deep Hole, near Spooner, Wisconsin, 
1998 water year - continued 

WATER-QUALITY DATA 

PH 
SPE- WATER 

ClFlC WHOLE 
SAM- TEMPER- CON- FIELD OXYGEN, 

PLING ATURE DUCT. (STAND- DIS- 
DATE DEPTH WATER ANCE ARD SOLVED 

(M) (DEG C) (US/CM) UNITS) (MG/L) 
(OC098) (0001 0) (00095) (00400) (00300) 

AUG 
21. 
2i ... 
21 ... 
21 ... 
21 ... 
21 ... 
2? ... 
21 ... 
21 ... 
21 ... 
21 ... 
21. 
21 ... 
21 ... 
21 ... 
21 .. 
21 . 

21. . 

21 ... 



Table lb .  Lake-depth profiles do McKenzie Lake (North Site), near Spooner, Wisconsin, 1997 water year. 

WATER QUAU'IY DATA 

DATE 

JUN 
24 ... 
24..- 
24.-. 
24 ... 
24 ... 
24 ... 
24 ... 
24 ... 
24 ... 
24 ... 
24 ... 
24 ... 
24 ... 
JUL 
21 ... 
21 ... 
21 ... 
21 ... 
21 ... 
21 ... 
21 ... 
21 ... 
21 ... 
21 ... 
21 ... 
21 ... 
21 ... 
21 ... 
21 ... 
21 ... 
21 ... 
21 ... 
21 ... 
21 ... 
AUG 
19 ... 
13 ... 
19 ... 
19 ... 
19 ... 
19 .. 
19 .. 
1s .. 
19 ... 
t9  -. 
1 g... 

PH 
WATER SPE- 
WHOLE c~nc 

S A h -  TEMPER- REID CON- OXYGEN, 
PLMG ATURE (STAND- D U C T  131s- 

DEWH WATER ARD ANCE SOLVED 
( M )  (DEG C) unrrs) WSKM) CMGW 

(rn) (W10) wmv (W) (mm) 



Table 1 b. Lake-depth profiles for McKenzie Lake, North Site, near Spooner, Wisconsin, 
1998 water year 

WATER-QUALITY DATA 

PH 
SPE- WATER 
ClFlC WHOLE 

SAM- TEMPER- CON- F!ELD OXYGEN, 
PLING ATURE DUCT- (STAND- DIS- 

DATE DEPTH WATER ANCE ARD SOLVED 
(M) (DEG C)  (USiCM) UNITS) (MGIL) 

(00098) (00010) (00095) (00400) (00300) 

MAR 
03.. 
03 ... 
03 ... 
03.. . 
03 ... 
03 ... 
03 ... 
03 ... 
03 ... 
03.. 
03 ... 
03 ... 
03 ... 
03.. . 
03 ... 
03. 
03 ., 
03 ... 
03 ... 
APR 
1 5 .  
15 ... 
15 ... 
15 ... 
I5 ... 
15 ... 
15 ... 
15 ... 
I5 ... 
15 ... 
1 5 . .  
15 ... 
15 ... 
15  ... 
15 ... 



Table 1 b. Lake-depth profiles for McKenzie Lake, North Site, near Spooner, Wisconsin, 
1998 water year - continued 

WATER-QUALITY DATA 

PH 
SPE- WATER 

ClFlC WHOLE 
SAM- TEMPER- CON- FIELD OXYGEN, 

PLING ATURE DUCT- (STAND- DIS- 
DATE DEPTH WATER ANCE ARD SOLVED 

(M) (DEG C) (USICM) UNITS) (MGIL) 
(00098) (000 1 0) (00095) (00400) (00300) 

JUN 
10 ... 
10 ... 
10 ... 
10 ... 
I0 ... 
1 O... 
10 ... 
10 ... 
10 ... 
10 .. 
10 ... 
JC;L 
1 o... 
10 ... 
10.. . 
t o  ... 
70 ... 
10 ... 
10 ... 
10 ... 
1 o... 
10 ... 
AUG 
21 ... 
21 ... 
21 ... 
21 ... 
21 ... 
21 ... 
21 ... 
21 ... 
21 ... 
21 
21 ... 
21 ... 
21 ... 
21 ... 
21 ... 
21 ... 



Table lc .  Lake-depth profiles do llfcKenzie Lake (South Site), near Spoaner, Wisconsin, 1997 water ycar. 

WATER QU AUM DATA 

JUN 
24 . 
24.. 
24 
24 ... 
24 ... 
Z4,,. 
54 .. 

24 
24 .. 
24 .. 
24 .. 
2.1 .. 
24 ... 
24 .. 
JLL 
21 ... 
21 ... 
21 .. 
21 
21 .. 
2 I... 
21 . .  
21 .. 
21 .. 
21 ... 
21 .. 
21 .. 
21 ... 
21 ... 
21 ... 

AU G 
19 ... 
3 g .  
79 . 
1 g... 
1 9  ... 
19 . 
19 . 
1 9  ... 
19. . 
13. . 
19 .. 
13  ... 
13 .. 

?>  ,. 

1g .. 
13 .. 

PH 
W AT FR SPE- 
WHOLE C ~ C  

TFhfPER- FIEtU CON- 
ATURE (STAN& DUCT- 
WATER A R D  ANCE 
PEG C )  INITS) (USCM) 

(Wrn10) (on043 !W) 

OXYGEN. 
DIS 

SOLVED 
Ih1G:L) 
(Woo, 



Table I c. Lake-depth profiles for McKenzie Lake, South Site, near Spooner, Wisconsin, 
1998 water year 

WATER-QUALITY DATA 

PH 
SPE- WATER 

ClFlC WHOLE 
SAM- TEMPER- CON- FIELDOXYGEN, 

PLING ATURE DUCT- (STAND- DIS- 
DATE DEPTH WATER ANCE ARD SOLVED 

(M) (PEG C) (USICM) UNITS) (MGIL) 
(00098) (0001 0) (00095) (00400) (00300) 

MAR 
03 ... 
03 ... 
03 ... 
03 ... 
03 ... 
03 ... 
03 ... 
03 ... 
03 ... 
03 ... 
03 ... 
APR 
15 ... 
15 ... 
15 ... 
1 5 . .  
15 ... 
1 5 . .  
15.. 
1 5 . .  
15.. 
15 ... 
JUN 
1 o... 
10 ... 
10 ... 
10 ... 
1 o... 
10 ... 
1 o... 
1 o... 
10 ... 
10 ... 
10 ... 
1 o... 
1 o... 



Tabte 1e. Lake-depth profiles for McKenzie Lake, South Site, near Spooner, Wisconsin, 
1998 water year - continued 

WATER-QUALITY DATA 

DATE 

JUL 
10 ... 
10 ... 
10 ... 
10 ... 
10 ... 
10 ... 
10 ... 
10 ... 
10 ... 
1 o... 
10 ... 
1 o... 
10 ... 
AUG 
21 ... 
21 ... 
21 ... 
21 .. 
21 ... 
21 ... 
21 ... 
21 ... 
21 ... 
21 ... 
21 ... 
21 ... 

PH 
SPE- WATER 

ClFlC WHOLE 
SAM- TEMPER- CON- FIELD OXYGEN, 

PLtNG ATURE DUCT- (STAND- 01s- 
DEPTH WATER ANCE ARD SOLVED 

(M) (DEG C )  (USICM) UNITS) (MGIL) 
(00098) (0001 0 )  (00095) (00400) (00300) 





Table 2a. Water clarity and water-qualtty arlalyses and their associated Trophic State Indices (TSI) for McKenzie Lake, South Site, 
1998 water year 

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







Table 2c. -Water clarity and water quality analysis and their associated Troptiic State Indices (TSI) for McKenzie Lake (South Site) 
1997 water year 

[-indicates no applicable; -- indicates no data available 

Dissolved Ortho- 
phosphate Phosphorus 

Conc. (rnglt) 
-- 
- - 
- - 
- - 
-. 
- - 
- - 
- -  

Secchi Disk Sampling 
Depth 
(feet) ------ 

0.5 
6.5 
0.5  
7 

0.5 
7.5 
- * 
- - 

Date Depth 
(meters) 

Depth 
( feet)  

9.8 

13.1 

7 .5  
- - 
- - 
- 

06 /24 /97  

0712 1 /97  

0811 9197 
- "  

- - 
* * 

Total Phosphorus 
T.S.1. 

4 4 

4 0 
+ 

4 8  
- - 
* 

--  

3 . 0  

4.0 

2.3 
- * 
- -  
- .. 

Chlorophyll a 
T.S.1 

5 5 

5 5 
' - 

5 7 

-- 
--  

(mg/L)  
0 . 0 3 0  
0.059 
0.030 
0.03 9 
0.041 
0.045 

--  
* - 

Conc. 

( P Y  

3.79 

I 
4.25 

6.07 

- * 
- - 

7 Conc. 

( p g l t )  
30 
5 9 
3 0 
3 9  
4 1 
4 5  
- + 

- 

T.S.t. 

4 5 

4 6  

4 8 

- .. 



Table 2c. Water clarity and water-quatlty analyses and their associated Trophic State Indices (TSI) for McKenrie Lake, South Site, 
1998 water year 

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

Date 

04/15/98 

06!10/98 

Secchi Disk Sampling 
Depth 

(meters) 
0.5 

0.5 

Depth 
(meters) 

2.8 

3 

Depth 
(feet) 
9.2 

9 8 

TSI 

45 

44 

Total Phosphorus 
Conc. 
(mg/L) 
0.026 

0.01 6 

Dissolved Ortho- 
phosphate Phosphorus 

Conc (nig/L) 
- - 
- -  
-- 

Chlorophyll 3 
Conc. 
(uglL) 

26 

16 

Conc. 
(ug/L) 
5.06 

5.05 

TS I 

53 

50 

TS1 

47 

47 



Table 3. Condition ol McKenzie Lake relative to other northwestern Wisconsin Lakes 

Percentage distribution of 

Parameter 
lakes in southeast 

Wisconsin within parameter 
ranges 

Total Phosphorus (mgll) 

10.010 best condition 12 

McKenzie Lake 0.010-0.020 35 

0.020-0.030 23 

0.030-0.050 18 

0.050-0.100 8 

0.100-0.150 3 

>0.150 worst condl lion 1 

Chlorophyll a (pglL) 

McKenzie Lake 0-5 best condition 

4 
worst condition 

Secchi depth (meters) 

McKenzie Lake 3 .€I-6,O best condition 

2.0-3.0 

1.0-2.0 I 
<1.0 worst condition 



EXPLANATION 

Water-quality monitoring site 

H Lake-stage monitoring site 

Figure 1. Locations of water-quality and lake-stage monitoring sites on Big McKenzie Lake 
near Spooner, Wisconsin. 



1OCATICN.--Lat45"55'07", long 92'01'35", in NW 114 SW 1/4 scc 30,140 N., R.l? W ,  Wuhbum County, Hydrologic Unit 05030002,9.4 
ml t%~rthwest of Sponcr. 

PERIOD OF RECORD --Fcbtuary 1987 tc. cturent year ( D a t ~  culIcctcd before 1997 ava~Iable, bur not published in thls repurt scr~zs.) 
REMARKS.--LA? sanlpled ar dcepest point In h e  lake. Water sampimg done hy lV'~sconsin Uepartmenr of' Katural Resourc~s.  W~ter-quallw 

analyses dunc by 1Visconsln State Laburatury of Hyg~erie. 

WATER-QIJ 4LITI' r)KrA. MARCH 19 M At 'CI jST I F .  1997 
{ M I ~ ~ ~ S M ~ I I S  per Iiter unlcrs otherwlsc 1ndri;l;edl 

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

'I. 1 
3 9 
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Figure 2a. Water-quality data and dcpth profiles for hlcKenzie Lake, Deep Hole, near Spooncr, Wis- 
consin, 1997 water year 



LOCATIOh --l+al45'55'07", long 9'2'01':15", In KW I11 SW IJJ scc.30. T.40 N., R 13 W , Washhum County, Hydrologic Unit 07030002. Y 4 
rnl nonhwcst i)f Spoonc.1 

PEKIOII OF RECORD.--Frhmary 1987 to currenl vr,u. \Datacollectcd by W ~ \ c ~ ) r ~ j ~ r i  D c p m e n t  uf' Natural Resuurces bzicjic ! 997 available. 
hut not published i n  this report scrics.) 
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Figure 2a. Water-quality data and depth profiles for McKenzie Lakc., Deep t Me, near Spooner, Wis- 
consin, lY98 water year 
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Figure 3b. Water-quality data and depth profiles for McKenzie Lake, Nnrth Site, near Spooner, CVis- 
consin, 1997 water year 



LOCATION.--kt 45'55'40". long 92'02'26", in NW I/? NE l!f ;cc 25. T.40 N . R 14 W . Rumctr County. Hydrulogic U t ~ t  07030002. 10.3 mi 
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Figure 2b. Water-quality data and depth profiles for McKenzie Lake, North Site, near Spooner, Wis- 
consin, 1998 water year 



L3CATIGN.--Lac 45"54'35", long 9?'0?'23", In SW 114 ME I/J j r~ . !h ,  T 40 N., R L4 W . Bumett County. Hydrologic U n ~ t  07030002, 9.2 tni 
northwest of Spooner. 
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Figure 2c. Water-quality data and depth profiles for kIcKenzic Lake, South Site, near Spooner, Wis- 
consin, 1997 water year 
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Figure 3a. Surface total phosphorus, chtorophy ll a concentrations, Secchi depths, 
and TSI data for Big McKenzie Lake at Deep Hole near Spooner, Wisconsin. 



J . ~ C L \ T I ( ~ N  --],at 45'54'37". lung 92'02'73''. In SW lil NE I14 sec.36, 'l'.N N . RR.11 W., Burnett Cnunty, Hydrtllogic Unit 0703Wo2.9 2 In1 
noflhwc st  of Spaoncr. 

PER1011 01: RECORD.--June 1997 to current year 
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Figure 2c. Water-quality data and depth profiles for McKenxit Lake, South Site, near Spooner: 1Vis- 
uonsin. 1998 water year 



w 60 k *-------------- 1 
I 

-I- Tala1 Phosphorus 
Olrgotrophiu 

+3 Chlomprylla 

1 
-. I A 

J F A J ~ l ~ l O 1 ~ ~ J F ' ~ ' ~ l ~ ' ~ l ~  D 
1987 1998 

YEAR 

Figure 3b. Surface total phosphorus, chlorophyll a concentrations, Secchi depths, and TSI 
data for McKenzie Lake, North Site, near Spooner, Wisconsin. 
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Figure 3c. Surface total phosphorus, chlorophyll a concentrations, Secchi depths, and TSI 
data for McKenz~e Lake, South Site, near Spooner, Wisconsin. 


