​​Draft Rule Framework for Nutrients in Lakes and Reservoirs
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(The term “lakes” refers to lakes and reservoirs).

1. Protection of Aquatic Life

The following criteria are applicable to all lakes in Table G that are greater than 10 acres in size.  Unless otherwise noted, the maximum allowable concentration for total phosphorus (TP) in lakes as an overall geometric mean is 100 μg/L.

Each classified lake is assigned to a nutrient criteria group.  Letter designations distinguish lakes into the following groups: A – large lakes (greater than 2,000 acres in size); B – lakes in big river floodplains; C – other lakes in the glaciated and Osage plains regions; D – other lakes in the Ozark region. The numerical designation within each group is based on hydrographic and ecological variations within each geographical area. Each nutrient criteria group is assigned an advisory and an action value for Total Phosphorus (TP), Total Nitrogen (TN) or chlorophyll concentration, listed in Table 1. 

(a) Advisory levels: If a lake or reservoir has an overall geometric mean TP or TN concentration between the advisory and the action level, the department may list the water as impaired if the weight of evidence from algal blooms or other nuisance conditions can be attributed to excessive nutrient loading.

(b) Action levels: If a lake or reservoir has an overall geometric mean TP or TN concentration equal or greater than the action level, the department will list the water body as impaired because of excessive nutrient loading.

A – Lakes greater than 2,000 acres in size.

Advisory and Action levels for lakes that are greater than 2,000 acres in size are site specific (Table 1).  [In some cases, criteria may vary between locations in the lake.] 

B – Lakes in Big River floodplains

Advisory and Action levels for lakes in the Big River floodplains are in Table 1.

C – Plains 

Total Phosphorus (TP) criteria for lakes and reservoirs are derived from the estimated flushing rate.   The annual flushing rate (number/year) is estimated as follows:  [watershed area * average rainfall (height) * local runoff coefficient / lake volume ].  Table 2 presents flushing rates for lakes in the plains region.  Criteria for lakes in the plains region with flushing rates of less than 0.6 yr-1 are in Table 1.  Criteria for lakes in the plains region with flushing rates greater than 0.6 yr-1 are calculated according to the following equations:

[Advisory limits are based on the following equation:



Log10 (TP) = 0.4454* Log10  (flushing rate) + 1.718 

Action limits are based on the following equation:

Log10 (TP) = 0.4454* Log10 (flushing rate) + 2.01]

D  – Ozarks

Advisory and action levels of TP for other lakes and reservoirs in the Ozark region are in Table 1.  Classification of lakes and reservoirs in the region are in Table 3.  Some lakes may be exempt from these nutrient limits if their condition meet at least one use attainability criterion.

Lakes and reservoirs in the Ozark Border and Ozark Central Plateau regions that have long term averages for TP that are consistent with mesotrophic or oligotrophic conditions shall be reassigned from D1 to D2 category for TP limits.

Sampling Methods

[To be based on LMVP methodology: WQ compliance status for lakes and reservoirs determined from the geometric mean of at least four samples taken during the warm season.  Samples, unless otherwise noted, are to be taken from immediately above the dam.]
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