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background 

• Numeric nutrient criteria are in-place 

− By way of chlorophyll-a criterion for lakes 

in 3 ecoregions 

• If a lake is impaired, how do we 

determine necessary point-nonpoint 

nutrient load reductions? 

− Need to distinguish impact of internal 

versus external (watershed) phosphorus 

load 

• BATHTUB—supported by Corps, used 

extensively around the country 



BATHTUB 
• Lake and reservoir water quality model 

• Simulates eutrophication-related constituents 

• Steady-state water and nutrient balances 

• Spatially segmented hydraulic networks 



data/inputs 

• Lake morphomotry (by segment) 

− Depth/volume 

− Mixing/stratification 

• Tributary nutrient loadings and water 
balance info (incl. exchange rates) 

− Including direct drainage, point source  
and NPS estimates 

• Observed nutrient, chlorophyll-a, water 
transparency (also, DO and chloride) 

• Precipitation, evaporation, lake volume 
change, atmospheric loading rates 

 



BATHTUB 

interface 



BATHTUB 

modeling 

scheme 



BATHTUB 

modeling 

options—

phosphorus 

Pi = TP inflow (mg/m3) 

K = Calibration factor 

T = Residence time (yr) 

Wp = Total TP loading (kg/yr) 

V = Total volume (hm3) 



BATHTUB 

modeling 

options—

nitrogen 



BATHTUB 

modeling 

options—

chlorophyll a 

and Secchi 

depth 



BATHTUB 

modeling 

options—

dispersion 



Important 

consideration 

for BATHTUB 

modeling 



Medicine 

Lake 

example 

Second largest lake in 

Hennepin Co., MN 

Bayed lake system 

with 2-mile fetch 

12,000-acre fully 

developed watershed 

High lake flushing 

rate, intermittent 

mixing 

Excess nutrients/chl-a 
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summary 

• BATHTUB provides good sophistication 

to evaluate nutrient loading impacts on 

water quality 

− Requires significant judgment for complex 

systems 

− Steady-state 

− Distinguishes internal vs. external load 

− Flexible framework—quick updates as new 

data becomes available 
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