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Nutrient Criteria for Lakes

- Framework that integrates 
nutrient parameters (Total P, 
Total N) and their response 
in lakes (algae/chlorophyll-a)

- Missouri Ecoregion specific 

- The rule provides a weight 
of evidence approach where 
impairment status is unclear

Lake Ecoregion
Chl-a 

Criterion 
(μg/L)

Screening Values (μg/L)
Total 

Phosphorous 
(TP)

Total 
Nitrogen 

(TN)
Chl-a

Plains 30 49 843 18
Ozark Border 22 40 733 13
Ozark Highland 15 16 401 6



Lake Water Quality Model (BATHTUB)

• Reservoir/Lake water quality model 
developed by the U.S. Army Corps of 
Engineers

• Uses empirical relationships to predict 
eutrophication-related water quality 
conditions (i.e., trophic conditions)

• Expressed as total phosphorous (TP), total 
nitrogen (TN), chlorophyll-a (Chl-a), and 
transparency (Secchi depth)



Lake Water Quality Model (BATHTUB)

• Can assess impacts of changes in mean pool elevation during 
the growing season

• Can assess impacts of changes in water and/or nutrient loadings

• Can estimate nutrient loadings consistent with given water 
quality management objectives

• Can estimate aggregate impact of 
point sources on the lake and 
determine reasonable potential 



Lake Water Quality Model (BATHTUB)

Model formulates steady-state water and nutrient mass balances in 
a spatially segmented hydraulic network that accounts for advective
transport, diffusive transport, and nutrient sedimentation.

Model Control Pathways (Figure 2) – BATHTUB Overview



Imagery – Google Maps (2019)

BATHTUB Setup 
Lake Hydrologic Conditions



• Measured Tributary Loads
• Measured Point Source Loads
• Estimated Nonpoint Source Loads (e.g., STEPL)

BATHTUB Setup 
Water Quality Conditions



BATHTUB Setup 
Lake Watershed Conditions



BATHTUB Output

Model calibration important to reduce uncertainty and increase 
confidence in the model and predictive scenarios to determine 
impacts



BATHTUB Output
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BATHTUB – Point Source Impacts

• Consider aggregate impacts of point sources on 
lake criteria

• If point source contributions impact lake 
criteria, reasonable potential exists

• Conduct facility-specific scenarios to determine 
needed reductions and effluent limits

• Focus on achieving chl-a criteria at the dam, but 
may consider other values (TN, TP), if limiting
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