
Lake of the Ozarks Water Quality

March 20, 2024

LOWA Board Meeting



Agenda

• Why monitor Lake of the Ozarks (LOTO) water 
quality?
– 2020 303(d) List of Impaired Waters

• 2018 Numeric Lake Nutrient Criteria

– LOWA LOTO Watershed Management Plan Update/Expansion 
• 2021, 2022, and 2023 LOTO Volunteer Monitoring

• LOWA LOTO Volunteer Water Quality Monitoring
– What, Where, and When
– Water Quality Results

• 2023 Headlines 



Numeric Lake Nutrient Criteria

• USEPA approved on December 14, 2018
– Aquatic life protection…10 CSR 20-7.031

Five Eutrophication Factors

Measured at or 
near outflow of 

the Lake



LOTO WMP Update

2010 WMP HUCS
Lick Branch 
Buck Creek

2024 WMP HUCS
Lick Branch 
Buck Creek
Indian Creek
Soap Creek
Linn Creek
Porter Mill Bend



LOWA Volunteer WQ Monitoring 

• Weekly (22 events) during the summer season (May-
September) 
– 2021, 2022, and 2023

• LOTO locations 
– Bagnell Dam (1 mm), Gravois (6 mm), Grand Glaize (18 mm), 

Niangua (30 mm), and Background (42 mm)

Monitoring
• Total Nitrogen
• Total Phosphorus
• Chlorophyll-a
• Total Suspended Solids
• Secchi Depth (water clarity)



Factors Influencing Lake Water Quality

• Watershed Uses (nutrients, temperature)
– Residential/Commercial
– Agriculture (Pasture/Row Crop)
– Waste Management

• Point Sources
• Non-Point Sources (Septic)

• Climate
– Temperature 
– Waves wind/recreation
– Lake cycling (inflow/outflow)
– Sunlight 
– When it rains
– How much it rains
– Rain intensity



Total Nitrogen (ug/L)
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2021
2022
2023
Screening Threshold

Year Geometric Mean

2021 653

2022 671

2023 383 (401)

Year Geometric Mean

2021 883

2022 875

2023 598



Total Phosphorus (ug/L)
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2021
2022
2023
Screening Threshold

Year Geometric Mean

2021 39

2022 29

2023 12 (16)

Year Geometric Mean

2021 81
2022 70

2023 36



Chlorophyll-a (ug/L) 
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2021
2022
2023
Screening Threshold
Criteria

Year Geometric Mean

2021 16
2022 13
2023 8

Year Geometric Mean

2021 11
2022 8
2023 3 (6)



Water Clarity (inches)

0

20

40

60

80

100

120

140

1-May 21-May 10-Jun 30-Jun 20-Jul 9-Aug 29-Aug 18-Sep

Background (42.0 mm)
2021
2022
2023

0

20

40

60

80

100

120

140

1-May 21-May 10-Jun 30-Jun 20-Jul 9-Aug 29-Aug 18-Sep
Date

Bagnell Dam (0.0 mm)
2021
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Year Mean

2021 27
2022 27
2023 40

Year Mean

2021 43
2022 56
2023 80



Total Suspended Solids (mg/L)
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Year Mean

2021 10.2
2022 10.3
2023 8.1

Year Mean

2021 5.2
2022 5.3
2023 3.5



Lake Stratification and Mixing
Information: IEPA, Lake-
Stratification (illinois.gov)

IEPA most important 
factors of Lake mixing: 
Waves 
(wind/recreations) and 
Inflow/Outflow

https://epa.illinois.gov/content/dam/soi/en/web/epa/documents/water/conservation/lake-notes/lake-stratification.pdf
https://epa.illinois.gov/content/dam/soi/en/web/epa/documents/water/conservation/lake-notes/lake-stratification.pdf


Bagnell Dam Chl-a/Outflow Relationship

Years (n=8)
Geometric Mean 

Chlorophyll-a  
(ug/L) 

Average Bagnell
Dam Outflow 

(cfs)
2016 12 11,652
2017 16 22,858
2018 6 4,681
2019 20 36,647
2020 10 13,880

2021* 11 19,611
2022* 8 15,941
2023* 3 2,488

y = 1855.6x - 4001.7
R² = 0.8815
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2023 Headlines

• 2023 Summary
– Lowest lake cycling (outflow) of 2,488 cfs in decades

• 2012 (4,175 cfs) and 2014 (3,655 cfs)

– Very low TN, TP, TSS, and Chl-a 
– Increased water clarity



Summary

• Nutrients are highest in concentration at 
Background location (upstream Truman Reservoir 
source)
– LOTO is acting as a nutrient sink

• Annual Variability (Climate and Land Use Changes)
– Importance of continued monitoring

• Potential 303(d) Delisting
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