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Lower McEenzie Lake near Webb Lake, WI
Water-Quality Data Summary

This summary covers the period June 1897 1o August 1998, which is the period of water-quality
manitoring of Lower McKenzie Lake by the U.S. Geological Survey (USGS). 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 1998 and to Shaw and others (1994) *Understanding Lake Data.”

Lake description and sampling locations:

Lower McKenzie L_ake is classified as a drainage lake, with an inlet and outlet, McKenzie Creek.
McKenzie Creek flows from McKenzie into Middle McKenzie Lake and then flows about 3 miles to the
south from middle McKenzie Lake before entering Lower McKenzie. The average depth the lake is 2.7
meters, the surface area is 185 acres {0.29 square miles). The water-qualily sampling site is located at
the deepest point in the lake at a depth of about 5.0 meters. Lake stage was monitored on the north side

of the lake at the boat landing. The Jocations of the maonitoring sites are shown in Figure 1.

Hydralogic conditions during water year 1997 and 1998:

Annual variability In lake condition often reflects variability in climatic and hydrelogic conditions. Air
temperature in northwestern Wisconsin was, on the average, 0.4° F cooler than normal for the period
December 1996 through March 1997; April and May was 3.9 © F cooler than normal; and the period June
through August was 0.5 ¢ F cooler than normal (National Qceanic and Atmospheric Administration
“Climatolegical Data--Wisconsin®}. Precipitation during water year 1998 was 100 percent of normal
precipitation for nonthwestern Wisconsin {Pamela Naber-Knox, UW-Extension, Geological and Natural
History Survey, written commun., 1997). Watershed runoff in the region of Lower McKenzie Lake was
between 120 and 140 percent of long-term average runoff (Holmstrom and cthers, 1998, “Water
Hesources Data--Wisconsin™),

Air temperature in northwestern Wisconsin was, on the average, 8.68 © F warmer than normal for the
period December 1897 through March 1998; April and May was 5.00 ° F warmer than normal; and the
period June through August was 0.37 © F warmer than normal (Naticnal Oceanic and Atmospheric

Administration “Climatological Data--Wisconsin”). Precipitation during water year 1998 was 87 percent of

normal precipitation for northwestern Wisconsin (Pamela Naber-Knox, UW-Extension, Geological and




Natural History Survey, written commun., 1998}, Watershed runoff in the region of Lower McKenzie Lake
was between 80 and 100 percent of lang-term average runoft (Halmstrom and others, 1993, “Water

Resources Data--Wisconsin™),

Lake Data:

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

Lake-stage fluctuations;

Lake stages were measured by the USGS on sampling dates. The stages ranged from 92.31 feet on
August 21,1998 to 92.58 feet on April 21, 1998. Actual range of stage was probably greater than the
cbserved range, cwing to the infrequency of measurements. Stage values are shown in the table on the

top half of Figure 2.

Lake-depth profiles:;

Verticai profiles of water temperature, dissclved oxygen, pH, and specific corductance, which were
measured over the deepest point in the lake, are listed in Tabfe 1 and shown on Figure 2. The profiles
exhibit a pattern that is typical for weakly thermally stratfied lakes that are subject to wind-driven mixing.
The lake was mixed on six of the eight sampling dates. Only on July 21,1997 and March 4, 1998 (under
ice cover} was there significant thermal stratification. Significant anoxia {absence of oxygen) in lower
walters developed oniy under ice as shown on the March 4, 1998 profile. The pH, which ranged between

6.3 and 8.6, is common for northwestern Wisconsin lakes and poses no problems for aquatic life.

Chemical constituents:

Analyses of water samples collected on April for selected chemical constituents for chemical
characterization of the lake are shown in Figure 2. Samples cellected at 0.5 and 4.5-meter depths show
similar constituent concentrations, as would be expected under mixed water column conditions. The
constituent values for color, chiorophylt g, chloride, calcium, magnesium, pH, alkalinity, and total
phosphorus are within regional values for this area as described by Lillie and Mason in "Limnolegical
Characteristics of Wisconsin Lakes,” 1983, Technical Builetin No. 138, Department of Natural

Resources. The total nitrogen concentration is below regional values.

The ratio of dissolved nitrogen to dissolved phosphorus was 23:1, based on the surface concentrations

on April 21. This ratio suggests the lake is phosphorus limited, which means algal growth is dependent

on the amount of available phosphorus rather than availabie nitrogen.




Three common measures of water quality used as indices are concentrations of near-surface total-
phospharus and chlorophyl! a, and Secchi depth. Tatal phasphaorus concentrations ranged from 0.021
mg/t an July 14, 1998 to 0.045 mg/L. on August 19, 1997, chlorophyll a ranged from 3.92 pg/L on April
21, 1998 to 15.0 ng/L on August 19,1897 , and Secchi depths ranged from 1.8 m on August 19,1997 and
June 10 and August 21, 1998 to 3.5 m on July 14, 1998.

Surface total phosphorus and chlorophyll a concentrations, and Secchi depths for the 1997-98 period are
shown on Figure 3. The generaily higher concentrations in 1987 are similar to what was observed at

McKenzie lake where 13 years (1986-98) of data are available.

Total phosphorus concentration 0.5 meters above the lake bottom at the main site ranged from 0.027 mg/
L on March 4 and June 10, 1898 to 0.063 mg/L on August 19,1997. These relatively low phospharus
concentrations for near bottom waters are indicative of minor phosphorus release trom the bottom

sediments.

Lake condition:

Water-quality index:

Lillie and Mason (1983} classitied all Wisconsin lakes using a random data set collected in the surnmer
{July and August). The index, shown on page 14 of “Water-Quality and Lake-Stage data for Wiscansin
Lakes, Water Year 1998," is based on surface total-phosphorus and chlorophyll a concentrations, and
Secchi depths. According to the index, surface total-phosphorus and chicrophyll a concentrations, and
Secchi depths in Lower McKenzie Lake indicate generally “fair” water quality in 1997 and “good” water
qualily in 1998,

Lillie and Mason {1983) aiso provided a means of comparing the condition of Lower McKenzie Lake with
other iakes in northwestern Wisconsin. The comparison in Table 3 shows the percentage distribution of
nerthwestern Wiaconsin lakes within each condition group and the relative position of Lower McKenzie
Lake.

Trophic status:
Another means of assessing the nutrient, or trophic, status of a lake is ta use Carlson's Trophic State
index (TSY). The 1598 TSI data is listed in Table 2. The last plot on Figure 3 is a graphical illustration of

the variation in Trophic State indices for Lower McKenzie Lake during the 2 year study period. The dala

show the lake to be meso-eutrophic, or a lake with moderate to high nutrient levels.




- [ ]
Table 1. Lake -depth profiles for Lower Mckenzie Lake near Webb Lake, Wisconsin, 1997 water year. ) .
WATER QUALITY DATA
FH
WATER SPE-
WHOLE CIFIC
SAM- TEMPER- FIELD CON- OXYGEN,
PLING ATURE (STAND- PUCT- IS
BATE EFTH WATFR ARD ANCE S0LYLED
M) {DEG C) UNITS) (ST MGt
tiG3) 00010) (00095} 400400} (003001
JUN
24 .. 0.5 244 8.4 128 10.8
4. 1.0 245 8.4 120 10.4
24... 15 24.0 B4 129 100
24 2.0 24.0 8.4 129 9.9
24... 25 24.0 8.4 128 2.8
24... 3.0 230 81 120 106
24... 35 215 a1 130 100
24 . 4.0 20,0 74 130 a7
24... 4.5 19.0 7.1 131 1.3
24. 47 - - - -
JUL
21, o5 24.0
21 10 24.0
21 15 240
21.. 20 240
21.. 25 240
21.. 2.0 22.0
21., 35 215
21, 40 200
21.. 45 195
21. 5.0 -
AUG
19 D5 200
19... 10 200
9., 15 200
19, 20 20.0
18 25 20.0
19 3.0 200
19, as 195
19 40 195
19., 45 19.0

19... 2.0 -




Tabie 1. Lake-depth profiles for Lower McKenzie Lake near Spooner, Wisconsin, 1998

water year
WATER-QUALITY DATA
PH
SPE- WATER
CIFIC WHOLE
SAM-  TEMPER- CON- FIELD OXYGEN,
PLING ATURE DuCT- (STAND- DIS-
DATE BDEPTH WATER ANCE ARD SOLVED
{M) {DEG C) {US/ICM) UNITS) (MG/L)
{00098) {00010} {00095) {00400} {0@300)
MAR
04... 0.5 2.2 75 5.3 10.6
0d... 1.0 a3 133 6.7 10.3
04, 15 4.1 151 87 7.5
04... 20 45 160 6.8 52
04... 25 4.8 167 6.8 22
04... 3.0 49 166 6.8 15
04... 3.5 5.0 169 6.8 1.2
04... 4.0 50 169 6.8 0.8
04, 45 5.0 171 6.8 0.8
04... 50 - - - -
APR
21 G.5 120 134 8.0 11.7
2. 1.0 11.7 133 a.n 11.7
21.. 15 11.3 133 B.D 11.8
21.. 2.0 11.2 133 B.O 1.7
21... 25 11.2 133 8.0 1.8
21 30 i1 132 8.0 11.7
21 35 1.9 132 8.0 117
21... 40 107 132 8.0 15
21 a5 10.7 132 8.0 1.3
21... 5.0 - - - -
JUN
10... 0.5 17.0 146 86 [ARY
10... 1.0 17.0 145 8.5 109
10, 1.5 16.9 146 8.5 10.4
10... 2.0 16.8 145 8.4 10.5
10... 25 16.7 145 8.3 10.0
10... 3.0 16.7 144 8.3 10.1
10... as 16.6 144 53 9.6
10... 4.0 16.3 147 8.1 7.7
10... 45 15.9 149 79 4.8
10... 5.0 - - - -
JUL
4. 0.4 26.8 143 8.5 9.¢
14 1.0 26.8 143 8.5 99
14, 1.5 26.8 142 8.7 9.9
14.., 20 268 143 8.7 9.8
14... 25 26.6 146 8.6 93
14, 30 260 143 8.4 9.0
14,.. 3s 24.9 152 8.2 9.4
4. 1.0 24.1 150 82 8.4
14.. 4.5 22.9 156 7.9 5.5
1. 50 - - - -
AUG
21, 05 245 147 7.9 9.4
21.. 1.0 24.3 147 8.0 45
21, 1.5 24.0 147 8.0 95
21 20 23.7 147 8.1 9.6
21... 25 23.0 148 8.0 7.0
21 30 22.8 180 7.8 48
21, 35 224 150 7.6 3.8
21, 4.0 220 151 7.5 35
21. 4.5 - - - --




- - - - E9 £90°0 v - - B -

- g9 LGl Bg Gt Sv0'0 G0 cs 6'S g1 L6/B1/80
- - - - 9 2900 SV - - -

-- 6F [A:! 85 19 £e€0'0 S0 6 &L écC L86/18/L0
- : - - 3 2E0 0 SV - - -

-- 8r e¥'s GS§ LE LEQTO g0 Ly 6L v'e LB6/t2/80

(1/6w) ouod (/67 (767} | (/bw) | (eey) (1eey) | (s4vr0w)
snioydsoyqd ajeydsoyd TS 1 VUG st U0y UG yidsq] TSl yidag yidag eleq
-OyL Q) PaA|0SSiQg e )Aydoioy)d snioydsoud jej0] | Buidwes ¥SIQ Y2095

e alIZusxdW JemoT 4o) (15 1) seaipul erelg aydol) paieivosse Jisy; pue sasAjeue Ajrenb-lajem pue AUED 191BM--'2 BB

[a|geneare elep ou sa1eipy) -- '8|QeINdde 10U SHEDIPU| - |

ieah 1siem BB




-- . - - - 6200 oy - - -
-~ 0s 90 /L £S ve re0'0 S0 S 6'S 8! 86/12/80
- - - - - SE0 0 Sy - N -
- Gv SO¥ c9 XY L2Q0 S0 A4 SHL Se 88/v1/L0
- - - - - L2000 St - - -
-- 55 vi LS 62 600 S0 S 6'S 81 BE/01/90
cQ0'0> - - - - LEQ'D Sy - - -
LOG'0 Gy o6y ES yc e o S0 v 0L L'e 86/12/70
(7/Bw) "au0d (/6m) (/bn} ybw) 1 (s1s1pw) 19)) | {sustows)
snioydsoyyg areydsoyd SL 0T 1S1 gell{og] ouen yidag ISl yidagg yidaq ale(]
-OYMQ PaAlossIg e (IAydoiolysn snioydsoud |e1o] Sundweg [ s 1Yooasg

[#|qe|reae BleR OU sajevipul -- ‘2|qeddde jou seleaipul - |
igsh Jsiem G661
‘ayeT @1ZUB)IW J8MOT J0) (|S 1) S20IpU| 91E)IS o1ydos] pajeIoosse J1ay) pue sasAjeue Ajjenb-rejem pue Alllejo Jsjepn ‘g Bjqe ]




Table 3. Condition of Lower McKenzie Lake relative to other northwestern Wisconsin

Lakes
Percentage distribution of
Parameter ‘ Iakgs in.squtheast
Wisconsin within parameter
ranges
Total Phosphorus {mg/L)
Lower McKenzie 1997 <0.010 o best cohdition 1.2.
' 1998 0.010-0.020 ; o 3s
0.020-0.030 23
0.030-0.050 18
0.050-0.100 8
0.100-0.150 v 3
»0.150 worst condition 1
Chlorophyll a (ug/L)
0-5 best condition 29
Lower McKenzie 5-10 36
i0-15 14
15-30 14
>30 worst condition 9
Secchi depth {meters)
3.0-6.0 best condition 22
Lower McKenzie 2.0-3.0 B l 29
1.0-2.0 30

<1.0 worst condition 19
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EXPLANATION
A  Water-quality monitoring site

B [ake-stage monitoring site

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




LOCATION.--L.at 45739'02", long 92°01°19", in NW 174 NE 1/4 sec.6, T40 N, R.13 W., Washburn County, Hvdrologic Unil 070300402, 13.8
mi northwest of Spooner.

PERIOD OF RECORD.--June 16 August [697.

REMARKS.--Lake sampled at deepest pomnt. Water-quality znalyses done by Wisconsin State Laboratory of Hygicne.

WATER-QUALITY DATA, JUNE 24 TO AUGUST 19, 1997
{™ulligrams per lter unless otherwise indicated)

June 24 SJuly 21 Auyg. 13
Lake stage (f7) - 9z 39 Fe.41
Secchi-depth (metnrs; 2.4 2.2 13
Chlconphyll A, phvkoplackkon (pgflo &1 5.1 15
Degptlt ¢f sample (e 1.3 ) 0.5 1.5 0 2 4.5
Watve temaerature {0 4.0 19.4 24.0 ] 20.0 19.0
Sreciive condutiance WIS oms Lz 111 136 144 124 127
=H funaits! £ 4q 7. a6 7.2 32 -
Disenlved Caygen 11 3 3 4.7 0.3 3.5 2 4
Frosphoruz, Tokal (as P a0l Goniz o3l G082 0.34% 0.063
6-03-97 7-21-497 B-18-97
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Figure 2. Water-quality data and depth profiles for Lower McKenzie Lake near Vebb Lake, Wiscon-
sin, 1997 water year




HOCATIUN.--Lat 4375902, long 52°01'19", in NW 1/4 NE 1/4 sec.6. T4 N R 13 W, Washburn County, Bydrologic Unit 07030002, 13.8
mi nosrthwest of Spooner.

PERIOD OF RECORD --June 1997 1o cumend year.

REMARKS.—-Lake sampled at degpest point. Water-nality analyses done by Wiscons:n State Laboratory of Hygrene.

WATER-QUALITY DATA. MARCH 04 TO AUJGUST 21, 1998
(Milligrams per liter unless otherwise indicated)

™AL 4 ApT 1L Tiame 1D July 14 Aug 21
Lake stage (fr) --- 42,38 9% .33 92 35 R
Sarchz-denth {meters) .- i1 14 3.5 L.
ol pheil &, prytopianatan (gl Ll - - 192 14 1.0% T.in
T o inl L3 1.5 0.t 4 = L s 4.5 N 4t a5 1.9
wal. TR 3 o] 22 3.0 12.0 LT 17.0 15.5 2403 22 72 24.5 2.0
Sovcitic sonductince (pIion) i3 17l 1:4 132 l4s 14% 143 ich 11 15%
L D T 5.3 5.8 5.3 A §.E 7.5 3.y T4 T 1.5
a slund oxygen LG y. B 113 11 PR 4.7 an 5.5 a4 2z
g8, Lotal las = ooas31 0027 0,024 J.031 o.s2n FLC3T O_ull 0.015 0.uZ4 n.G373
Prosphiorys, ar+hs, dt -- n a0l e0 40X - - - .
rirragen, WOR . N0, - -—- <. L3 et J10 - - .- .- -
MiLrogen, anmonia, 4l <3.013% <] 4l --- -- -- -- -
HiCLrsgen, amu, + Oy -- -—- 0.13 0.7 --- - - --
Nitrogen., tobai fas N - --- -- - -- -- -
olor 4P -Co wedle) -- - --- pa=3 in -- --- --- --
Tarkodity (HTU - - 14 1% - - -
darrdness. as Cathild - -—= 0 £3 --- --- -- .-= --
Taicium, dAisso 4 Can -- - e 13 —--- -- --- - - --
Migres:am, 4 - 3.4 5.3 - --= -- --
- 2.7 1.4 --- -— - —— -
- —— 5y 63 --- —-- - - - --
JEp—_— - 3?8 Zon - [—_— - - -
-= 2 4 2.a --- --- -
--- . 14 14 - - - - -
5, digselved, at 130°C - - --- 13 108 --- --- .- - --- - .
4 1Fal gL - -- 32 a6 - --- -
tagalrad (Mol pgoL --- - ER 4. - .- -- - - - .- --
30498 4-21.57 5-10-98 7-14-88 8-21-28
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Figure 2. Water-quality data and depth profiles for Lower McKenzie Lake near Spooner, Wisconsin.
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Figure 3. Surface total phosphorus, chiorophyll a concentrations, Secchi depths, and TSI
data for Lower McKenzie Lake near Webb Lake, Wisconsin,




