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Benton, Camden, Miller and Morgan Counties

SITES

Many of the LMVP 
volunteers at the 
Lake of the Ozarks 
are also active in 
the Lake of the Ozarks Watershed 
Alliance (LOWA). Visit the LOWA 
website at www.soslowa.org.

Lake of the Ozarks

Main Lake Sites
Site Number 1 3 21 45 51 61

(# of samples) (8) (8) (8) (5) (8) (8)
Secchi Mean 72 76 60 36 31 18
(inches) Range 50 – 108 40 – 116 39 – 108 22 – 49 18 – 61 13 – 24

Phosphorus Mean 19 21 28 54 61 58
(µg/L) Range 9 – 37 11 – 39 15 – 43 33 – 75 39 – 78 43 – 77

Nitrogen Mean 456 476 575 696 711 625
(µg/L) Range 280 – 910 280 – 1020 400 – 910 550 – 980 520 – 1060 380 – 1050

Chlorophyll Mean 9.1 9.8 12.1 22.3 20.6 18.8
(µg/L) Range 6.3 – 12.7 2.8 – 18.2 6.3 – 22.3 12.5 – 33.4 13.6 – 69.0 5.9 – 36.1
ISS Mean 0.5 1 2 3.2 5.8 11.8

(mg/L) Range 0.1 – 3.2 0.4 – 3.2 0.6 – 5.3 1.8 – 8.6 1.6 – 17.3 5.2 – 40.2

Tributary Sites
Site Number 1-2 31-1 4-3 4-5.5 4-10 4-15 LN3

(# of samples) (8) (7) (7) (9) (7) (5) (6)
Secchi Mean 76 46 43 43 34 29 41
(inches) Range 50 – 108 30 – 57 34 – 48 11 – 64 6 – 60 24 – 31 34 – 51

Phosphorus Mean 20 35 26 34 49 40 33
(µg/L) Range 12 – 33 23 – 68 23 – 30 27 – 75 29 – 179 34 – 46 26 – 51

Nitrogen Mean 460 537 660 456 532 619 453
(µg/L) Range 300 – 800 340 – 910 360 – 1180 260 – 740 390 – 1010 410 – 850 360 – 760

Chlorophyll Mean 10.4 18.7 9.2 17 20.6 34.3 17.7
(µg/L) Range 4.8 – 16.7 10.1 – 74.3 6.5 – 12.7 7.0 – 28.3 3.5 – 45.7 25.9 – 45.9 13.2 – 26.7
ISS Mean 1.1 2.2 0.5 3 3.8 7.3 2.4

(mg/L) Range 05 – 2.8 1.1 – 6.0 0.2 – 0.9 1.0 – 22.0 1.8 – 65.0 5.9 – 10.7 1.2 – 3.7
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Six sites were monitored in the main lake 
channel of Lake of the Ozarks during 2011, 
with sites located at Bagnell Dam, the 3, 21, 
45, 51 and 61 mile markers. Water qual-
ity in the main lake displayed the expected 
longitudinal gradient; with the highest aver-
age nutrient, sediment and chlorophyll con-
centrations up-lake and decreasing values 
as sites moved towards the dam. The most 
dramatic changes occurred with inorganic 
suspended sediment, which showed a 96% 
decrease in average concentration between 
the 61 mile marker and Bagnell Dam. As 
water moves through the main lake channel 

the suspended soil particles settle out of the 
water column and become lake sediment.  
Phosphorus and chlorophyll also showed 
notable gradients, with a 68% and 50% de-
crease across the main lake, respectively. 
Nitrogen displayed the least change with the 
Bagnell Dam site having an average that was 
only about 30% lower than that measured at 
Site 61. Lower concentrations of inorganic 
suspended sediment and algal chlorophyll 
translated to improved water clarity down-
lake. The average Secchi reading at Bagnell 
Dam was about 4-times deeper than that 
measured at Site 61.

Lake of the Ozarks - Main Lake 2011 Data

All main lake sites displayed a similar sea-
sonal nitrogen pattern, high values in the 
spring with decreasing concentrations dur-
ing summer and into fall. Phosphorus fol-
lowed the same pattern in down-lake sites 
(1, 3 and 21), with the exception of the last 
sample date when concentrations spiked al-
most three-fold. Up-lake sites (51 and 61) 
had variable phosphorus levels with no obvi-
ous seasonal pattern. At five of the main lake 
sites chlorophyll concentrations fluctuated 
during the sample season with no obvious 
trend. Site 61 differed by displaying an in-

crease in chlorophyll across the season, with 
the September measurement being 6-times 
higher than the April value. This pattern of 
increasing chlorophyll is probably a result of 
decreasing suspended sediment concentra-
tions during the season, which would lead to 
more available light for algal photosynthesis. 
The pattern of declining inorganic suspended 
sediment concentrations as the season pro-
gressed was observed at all main lake sites. 
In response to decreasing sediment levels, 
Secchi transparency readings generally im-
proved during the season in the main lake. 

Site 61 Site 21
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None of the main lake sites display any 
obvious long-term trends in water qual-
ity, though two sites did display interesting 
fluctuations over time. At Bagnell Dam (Site 
1) the geometric mean phosphorus con-
centrations were higher the first two years 
(1994-95) than the remainder of the moni-
tored years. The average for the first two 
years was 42 µg/L compared to an average 
of 21 µg/L for the seven years of monitor-
ing during 1996-2011. The lack of change 
in phosphorus levels over the last 16 years 
(1996-2011) keeps us from calling this a 

true trend. At Site 51 the four highest sum-
mertime mean phosphorus and suspended 
sediment values have been measured dur-
ing the last five years. The overall average 
phosphorus value for 1999-2006 was 50 
µg/L compared to an average of 72 µg/L for 
2007-2010. Average inorganic suspended 
sediment values for the same periods were 
5.1 mg/L and 8.8 mg/L. Lower phosphorus 
and suspended sediment values in 2011, 
along with no data from 2002-05, limit our 
ability to call these true trends.  

Lake of the Ozarks - Main Lake Long-term Trends

Site 1Site 51

SITES
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Comparison of the Gravois Mill Arm (Site 
1-2), Linn Creek Arm (Site 31-1) and the 
Niangua Arm (Site 4.3) show that water 
quality is marginally better in the Gravois 
Arm relative to the other tributaries. This site 
had lower average phosphorus and nitrogen 
concentrations than the other two arms. The 

geometric mean chlorophyll concentration in 
the Gravois Mill Arm was 10.4 µg/L, a value 
similar the mean of 9.2 µg/L at Site 4-3 in the 
Niangua Arm. These chlorophyll levels were 
notably lower than those measured in Linn 
Creek, which averaged 18.7 µg/L.    

Lake of the Ozarks - Tributary 2011 Data

The Niangua Arm of the lake shows a lon-
gitudinal gradient similar to that observed 
in the main lake channel. This gradient was 
most obvious when comparing average 
suspended sediment and chlorophyll val-
ues, which decreased by 93% and 73% be-
tween sites at mile markers 15 and 3.  Water 
quality in the Little Niangua Arm (LN3) was 
similar to that found at the Niangua-Little 
Niangua confluence (Site 4-5.5) when av-
erage values are compared. Interestingly, 
comparisons of data from individual sample 
days show difference at these two sites. 
For instance, the chlorophyll concentration 
in the Little Niangua was more than double 
that measured at the confluence site on May 
18th. On the next sample date, June 9th, 
chlorophyll in at the Little Niangua site was 
half that found at the confluence site. 

Seasonal patterns for 2011 in the three trib-
utaries varied to some degree. The Gravois 
Mill Arm site mimicked Site 3 in the main lake, 
with higher values in the spring followed by 
a general decline in nutrient, chlorophyll and 
suspended sediment concentrations during 
the remainder of the sample season. The 
late season phosphorus spike observed in 
the lower-main lake was also measured in 
the Gravois Mill Arm. In the Linn Creek Arm 
nutrients, chlorophyll and suspended sedi-
ment spiked in mid-May, decreased by late 
June and remained fairly stable during the 
rest of the season. Site 4-3 in the Niangua 
Arm displayed very little variation in phos-
phorus, chlorophyll and suspended sedi-
ment concentrations, while nitrogen levels 
were low during the first three samples and 
then increased by almost three-fold during 
summer. The other sites in the Niangua Arm 

Site LN3 Site 4-5.5
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displayed seasonal patterns that differed from 
that seen at site 4-3. Early season spikes in phos-
phorus and inorganic suspended sediment were 
observed at Site 4-5.5 on the April 29th sample. 
On the same date Site 4-10 also had phospho-
rus and inorganic suspended sediment spikes, 
as well as a nitrogen spike. In the Little Niangua 

Arm (Site LN-3) the highest measured phospho-
rus and nitrogen values were recorded on the first 
sample date (May 18th), while the maximum inor-
ganic suspended sediment value was measured 
on June 30th. 

Lake of the Ozarks - Tributary 2011 Data

Site 1-2 Site 3

Site 31-1 Site 4-3
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Two of the tributary sites (4-5.5 and LN-3) 
have not been monitored long enough for 
trend analysis. At the other tributary sites 
none of the parameters display an obvious 
trend in water quality. Nitrogen levels at 

Site 4-15 over the last six summers show 
a slight move upward, but care should 
be taken when interpreting these data as 
three of the summers had limited sample 
collection.  

SITES

Lake of the Ozarks - Tributary Trends

Site 4-15




