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Lake of the Ozarks
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). 
You can visit the LOWA website at www.soslowa.org.

Lake of the Ozarks Data Su  
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Many aspects of water quality at Lake of the 
Ozarks are linked to Truman Lake. Truman 
Lake is a flood control reservoir that drains to 
Lake of the Ozarks. While Lake of the Ozarks 
is maintained at a somewhat constant water 
level, Truman Lake levels vary considerably as 
it performs its flood control function. Lake of the 
Ozarks varied by about 6 feet during the 2009 
sampling season, while Truman Lake varied by 
16 feet (see top 2 graphs on right). Combined 
total discharge from both reservoirs gives an 
indication of the volume and speed of water 
moving through these lakes. When a great deal 
of water is moving through the reservoirs, sus-
pended sediment concentrations can be quite 
high. The graph on the right (bottom) shows 
that neither reservoir released substantial wa-
ter volumes from early July through the end of 
the season. The result is that suspended sedi-
ment concentrations throughout the lake were 
considerably lower at the end of the sampling 
season than at the beginning. The clearer wa-
ter allowed more sunlight to penetrate, thereby 
promoting algae  growth. The data support this, 
showing that many sites had higher chlorophyll 
concentrations during the second half of the 
season.
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Site
# of 

samples
Secchi 
(inches)

TP 
(µg/L)

TN 
(µg/L)

CHL 
(µg/L)

ISS 
(mg/L)

Site 
Description

Mean 55 34 672 13.9 2.4
Main lake, 3 mile

marker
3 9 Minimum 29 24 520 5.9 1.0

Maximum 94 71 960 28.9 4.5
Mean 35 611

Main lake, 13 mile

marker
13 8 Minimum 29 490

Maximum 55 1000
Mean 23 60 775 15.0 6.3

Main lake, 45 mile

marker
45 8 Minimum 15 40 500 6.4 1.7

Maximum 43 94 1040 39.6 11.6
Mean 20 80 913 22.4 10.8

Main lake, 51 mile

marker
51 8 Minimum 12 46 530 4.9 4.1

Maximum 35 158 1380 131.7 29.7
Mean 14 63 724 15.8 20.0

Main lake, 61 mile

marker
61 8 Minimum 10 45 460 3.7 10.6

Maximum 18 118 1070 27.8 49.8
Mean 67 27 540 13.8 1.1

Gravois Arm, 2 miles

from main channel
1-2 9 Minimum 45 14 400 3.2 .8

Maximum 110 44 710 24.0 1.4
Mean 36 52 710 20.6 4.6 Linn Creek Arm

cove site, 1 mile

from main channel

31-1 7 Minimum 24 35 520 13.3 2.7

Maximum 55 74 1060 55.6 8.2

Mean 37 50 755 10.9 3.5
Niangua Arm, 3 miles

from main channel
4-3 8 Minimum 19 27 510 2.9 1.2

Maximum 68 97 960 23.5 12.1
Mean 30 58 669 20.5 4.5

Niangua Arm, 10 miles

from main channel
4-10 8 Minimum 11 37 540 5.1 2.4

Maximum 50 121 900 38.2 19.2
Mean 25 51 698 10.6 9.6

Niangua Arm, 15 miles

from main channel
4-15 3 Minimum 23 35 550 3.4 7.6

Maximum 29 71 910 42.8 12.6
Mean 34 546

Horseshoe Bend 

cove site
C1 8 Minimum 28 490

Maximum 40 810

     ummary Table

2009 SUMMARY DATA TABLE
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SITE 45

SITE 51SITE 61

Site 61
Site 61 is the most up-lake site monitored by the 
LMVP. The lake is often riverine at this site, mean-
ing it has a current. Water clarity was quite stable 
here, ranging only 8 inches from the minimum 
to the maximum value recorded in 2009 (aver-
age14 inches). Nutrients were also quite stable, 
varying little from maximum to minimum. ISS and 
chlorophyll values varied with one another on all 
sample dates except May 13 and June 3 when 
the two diverged. ISS concentrations at this site 
are among the highest in the state, due to the 
discharge from Truman Dam. 

Site 51
This site, located at the 51 mile marker, exhib-
ited a dramatic peak of nutrient and chlorophyll 
concentrations on July 28. While nitrogen con-
centrations only increased by 45% over the 
previous value, phosphorus nearly tripled and 
chlorophyll increased nearly 13 fold (indicating 
a probable algae bloom). Water clarity generally 
increased with time throughout the season, and 
was strangely unaffected by the July 28 algae 
bloom. ISS concentrations decreased through-
out the season which is the likely cause for the 
increased water clarity over time in 2009. 

Site 45
Site 45 had high ISS concentrations (approxi-
mately 10 mg/L) throughout the first half of the 
sampling season. The values dropped by half 
for the remainder of the season. Chlorophyll 
concentrations showed a bimodal pattern, with 
an early/mid June peak and another peak in Au-
gust. Water clarity at Site 45 was just 3 inches 
better than Site 51, though nutrient concentra-
tions were roughly 25% lower.
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SITE 3SITE 1-2

SITE 13SITE C1

Site 13 and Site C1
Site 13 is at the 13 Mile Marker on Horseshoe 
Bend, and C1 is located in a nearby cove. Wa-
ter from the main lake strongly influences water 
quality in the cove such that the two sites were 
virtually indistinguishable from one another in 
2009. Site 13 had peak nutrient concentrations 
in late April, though that peak was not apparent 
at Site C1. The glass fiber filters used to collect 
chlorophyll and suspended sediment data could 
not be located, so those data are lost.

Site 1-2
Site 1-2 is located in the Gravois Arm at the 2 
Mile Marker. This site has been monitored for 5 
consecutive seasons, and a total of 9 out of the 
last 15 seasons. Water clarity at this site was 
the best observed at the Lake of the Ozarks in 
2009; it averaged a foot clearer than even the 
dam site. The water clarity can be attributed 
to the low suspended sediment values, as the 
chlorophyll concentration was comparable to 

most sites in the lake this year. The average 
suspended sediment value at Site 1-2 was the 
lowest on the lake measuring only 25% of the 
dam value and just 5% of the Site 61 average. 
Nutrients at this site were lower than at the oth-
er Lake of the Ozarks sites, but not remarkably 
so.

Site 3
This site is the closest to Bagnell Dam of all 
LMVP sites in 2009. Typically, sites nearest the 
dam have the best water clarity as well as the 
least nutrients, sediments and algae. However, 
the Gravois Arm site (1-2) had lower concen-
trations of nutrients, sediments and algae and 
better clarity than even the dam. This could be 
a reflection of the comparatively small, mostly 
forested Gravois watershed versus the giant 
Osage River watershed.  Water clarity at Site 
3 averaged 55 inches in 2009, well over a foot 
above the statewide average.
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SITE 4-3

SITE 4-10

SITE 4-15

Niangua Arm

Site 4-15
This site is located near Ha Ha Tonka State 
Park, and was sampled 3 times in 2009. The 
timing of the samples makes comparisons 
with other sites difficult. The most interest-
ing aspect of the data is the 5-fold increase in 
chlorophyll that occurred on the June 24 sam-
ple date. This dramatic change in such a short 
time frame is especially unexpected, given the 
comparatively small increases in nutrients.

Site 4-10
This site is located near Bridal Cave, at the 10 
mile marker of the Niangua Arm. The effect of 
spring rainfall is apparent here, with suspend-
ed sediment (ISS) concentrations quite high in 
April and May.  ISS values dropped 84% to 2.9 
mg/L by the first June sample date and varied 
by less than 0.5 mg/L for the remainder of the 
season. Nutrient concentrations were higher 
during the April and May sampling period than 
for the remainder of the season, dropping by 
roughly 50% by the June sample. Chlorophyll 
concentrations increased as the season pro-
gressed, reaching a maximum of nearly 40 
µg/L by the end of the season. Water clarity 
was quite low (less than 1 foot) when ISS con-
centrations were high but improved after the 
sediments settled, varying between 3 and 4 
feet for the remainder of the season.

Site 4-3
This site is located at the 3 mile marker of the 
Niangua arm, next to the Highway 5 bridge.  
Similar to Site 4-10, suspended sediment 
concentrations (ISS) were high in the April 
and May samples but the peak values were 
not as high at Site 4-3 as at 4-10. Water clarity 
averaged over 3 feet, with a maximum of 5 ½ 
feet on August 5. Chlorophyll concentrations 
averaged roughly half those at Site 4-10, even 
though phosphorus concentrations were only 
20% lower and nitrogen concentrations were 
slightly higher. 
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SITE 31-1

SITE 61

Lake of the Ozark Trends
Main Channel

Site 31-1
Concentrations of suspended sediment were 
higher in the spring, but settled to roughly 3 
mg/L by late July. Except for a single high value 
on June 25, chlorophyll concentrations rough-
ly ranged between 15 and 20 µg/L throughout 
the season. Water clarity was approximately 
2 feet through June, but doubled to around 4 
feet for the remainder of the season. Concen-
trations of both nutrients generally decreased 
through the season, though phosphorus in-
creased again at season’s end.

Site 61
Site 61 has been sampled a total of 3 sea-
sons, 2009, 2006 and 1996. While this site 
was sampled 8 times in 2009, it was only 
sampled 2 times in 1996 and 4 times in 2006. 
As a result, one should be careful when draw-
ing conclusions based on previous data. 

Nutrient concentrations were at approxi-
mately the long-term mean during 2009. The 
range of values for both phosphorus and ni-
trogen was the highest of the 3 years this site 
has been sampled. Chlorophyll concentra-
tions were typical of this site, if the previous 
2 years are any indicator, and the mean was 
just slightly below the long-term average. 
Suspended sediment (ISS) concentrations 
showed a wide range in 2009, but averaged 
just below the long-term mean. Despite low-
er than average algal biomass (chlorophyll) 
and ISS, the site had less than average wa-
ter clarity.
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SITE 45

SITE 13

SITE 51
Benton, Camden, Miller and Morgan Counties
Lake of the Ozarks

Site 51
This site has been monitored a total of 7 sea-
sons since 1999. For the past 3 years, not only 
have mean concentrations of suspended sedi-
ment (ISS) averaged greater than the long-term 
mean value, the range has been greater than 
seen in the 4 previously monitored years. Maxi-
mum ISS values in the past 3 years have been 
greater than 18mg/L. Water clarity has been 
down as a result of the increased ISS values. 
Seasonal mean Secchi measurements have not 
reached the long-term mean in the last 3 years.

Site 45
Long-term graphs of the concentrations of chlo-
rophyll and suspended sediment are practically 
mirror images of one another. When values for 
one are high during a given season, the other’s 
values are comparably low. This seems to indi-
cate that the algae are frequently light limited 
due to shading by suspended sediment. The 
2009 seasonal mean concentrations of both 
parameters were comparable to the long-term 
mean values, though chlorophyll concentrations 
showed a more than six-fold range.

Site 13
This site has been monitored continuously since 
1994. The 2009 seasonal mean phosphorus 
and nitrogen concentrations were both above 
the long-term mean value, though not by a sig-
nificant amount. Ranges for both nutrients were 
low, indicating stable conditions throughout the 
“summer” season (May 15 – Sept 15). 
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Benton, Camden, Miller and Morgan Counties
Lake of the Ozarks

SITE 1.2

SITE C1

Site 3
Seasonal mean values for both nutrients 
(graphs not shown) exceeded their respective 
long-term means and the recently adopted nu-
trient criteria values. Lake of the Ozarks, Osage 
Arm (main channel) is named in the 2010 pro-
posed 303d (impaired waters) list for excess 
nitrogen. The 2009 mean chlorophyll concen-
tration also exceeded both the long-term mean 
and the nutrient criteria value (shaded area 
of graph). Note that differences between the 
LMVP samples and data collected via other 
sources could yield different long-term mean 
values. The mean water clarity (Secchi) for 
the 2009 sampling season was lower than the 
long-term mean, likely due to increased algal 
biomass.

Site 1-2
Located 2 miles up the Gravois Arm, this site 
has had comparatively high seasonal mean 
phosphorus concentrations for 3 consecu-
tive years. Nitrogen concentrations (graph not 
shown) have not been as comparatively high as 
phosphorus, with the 2009 seasonal mean ap-
proximately the same as the long-term mean. 
Chlorophyll concentrations, like phosphorus, 
have been high the past 3 years, with seasonal 
mean values that exceed the long-term mean. 
Overall, water quality in the Gravois Arm is 
comparable to the dam. In 2009, Site 1-2 had 
lower mean concentrations of phosphorus and 
sediment, and higher water clarity than any 
other monitored site.

Site C1
This cove site in Horseshoe bend is typically 
comparable to Site 13, and 2009 was no ex-
ception. Phosphorus and nitrogen concentra-
tions were nearly identical at the two sites. 
The primary difference between the two is the 
long-term mean, which differs only because 
Site 13 has been monitored for a longer period 
than Site C1. The range of nitrogen values in 
2009 was exceptionally low, indicating stable 
concentrations of this nutrient throughout the 
season.
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SITE 4-3

SITE 4-10

SITE 4-15

SITE 31-1

The Niangua Arm

Site 4-15
The number of samples per year for Site 4-15 is typical-
ly small, so care should be used when drawing conclu-
sions based on the data. The data indicate that all pa-
rameters were similar to last year, and that water clarity 
has varied little in the past 4 seasons. The exception is 
nitrogen, which has increased in each of the 4 sampling 
season.

Site 4-10
As at Site 4-15, nitrogen concentrations have increased 
in each of the past 4 sampling seasons. Phosphorus 
concentrations (not shown) were marginally higher than 
in 2008, but similar to the past 4 years. Water clarity 
has remained unchanged in the past 4 years, holding 
forth at about 41 inches. For most parameters the past 
4 years have been similar to the previously sampled 
years (1994-1996), though chlorophyll concentrations 
have increased by roughly 10 µg/L.

Site 4-3
This site has been monitored continuously since 1999. 
The seasonal mean concentration of suspended sedi-
ment (ISS) was higher in 2009 than in any previous-
ly monitored year. The range of ISS values was also 
highest in 2009, with a “summer” (May 15 – Sept 15) 
maximum more than double any previous maximum 
value at this site. As a result of the high concentrations 
of suspended sediment, the algae population was likely 
suppressed by light limitation, resulting in the lowest 
seasonal mean chlorophyll concentrations on record for 
this site. 

Site 31-1
This Linn Creek Arm site has been monitored for 4 con-
secutive years. Phosphorus concentrations continue 
to decrease after the high values recorded in 2007. Ni-
trogen concentrations in 2009 were comparable to the 
previous years’ values (graph not shown). Chlorophyll 
concentrations showed a greater range in 2009 than in 
previous years, though the seasonal mean was below 
the long-term mean. Suspended sediment concentra-
tions (ISS) continue to increase, with all 2009 values ex-
ceeding the long-term mean. The 2009 seasonal mean 
ISS value was double the long-term mean.




