Rationale for proposed rule

1. Protection of Aquatic Life: 

a) Plains: A reliable predictor for nutrient loading in the Osage and glaciated plains regions is the lake flushing index (fi).  Lakes and reservoirs have been classified by fi ranges.  Chlorophyll-a and Secchi depth response to total phosphorus in lakes within these ranges were analyzed.  

· The chlorophyll-a response in lakes and reservoirs with flushing rates of less than 0.6 is very distinct.  Advisory levels for total phosphorus in this group are back calculated from the regressions, based on the 75th percentile for chlorophyll-a data from reference lakes in the region.   These are Forest Lake in Adair County for the D1 group and Lincoln Lake in Lincoln County for the D2 group.  Action levels are based on back calculation from a chlorophyll-a response of 20 ug/L as a yearly warm season geometric mean.

· The chlorophyll-a response in lakes and reservoirs with flushing rates greater than 0.6 has a poor correlation.  Therefore, Secchi Depth is being treated as the primary response variable.  Lakes in this group are assigned TP advisory limits based on back calculation from the regressions at the 1 meter level.  Action levels are based on back calculation of the regression from a Secchi depth of 0.5 m. 

· L2 lakes (large reservoirs) in the plains regions for which long term data are available include Mark Twain, Smithville, Thomas Hill, and Truman.  Advisory and action levels for TP in these water bodies are derived the same way as those for other lakes and reservoirs with flushing rates greater than 0.6, but are based on site specific data.

b) Ozarks:  Data from the 2004 305(b) report show that, within the Ozark region, lakes and reservoirs vary in trophic status from oligotrophic to eutrophic.  Only two, Fellows Lake and Table Rock Lake, have been placed on the 303(d) list for nutrients.  
Nutrient loading is more difficult to predict in this region.  High variability in geologic and hydrologic factors also complicates the relationship between loading and response in this region. For instance, much of the area is underlain by karst geology, which tends to increase sensitivity of lake systems to nutrients in overland runoff.
Therefore, rather than attempting to predict nutrient loading and the resulting response, the most appropriate approach is to evaluate trophic status.  Advisory and action levels for TP and Chl-a are derived from Carlson’s trophic state index (TSI).  The index is calculated from water quality data as follows:

TSI = 9.81 ln [Chlorophyll-a (ug/L)] + 30.6

TSI = 14.42 ln [Total Phosphorus (ug/L)] + 4.15

A TSI of less than 40 is considered oligotrophic, from 40 to 50, it is mesotrophic, and above 50 it is considered eutrophic.  Hyper-eutrophic conditions are determined from a TSI of 65 or greater.
Criteria for L2 lakes in the region are based on site specific regression of chlorophyll-a response to TP concentrations.

c) Big Rivers: Advisory levels are based on the back calculation of the regression response of median chlorophyll-a values to median TP values at the 25th percentile.

2.  Whole Body Contact Recreation: Consideration of criteria for WBC is being deferred at this time.  Concerns about the viability and the applicability of requiring nutrient levels that will assure adequate clarity raised questions that will not be resolved within the time frame for the current rule making cycle.

3.  Drinking Water Supply:  Downing (2001) has demonstrated that the risk of degradation from Cyanobacteria-dominated algal blooms increases markedly when the chlorophyll-a concentration in lake water exceeds 10 μg/L (figure 2).  The Oklahoma Water Resources Board has taken this conclusion into account and proposed the following language for state regulation:  “The long term average chlorophyll-a concentration at a depth of 0.5 meters below the surface shall not exceed 0.010 milligrams per liter (in listed sensitive lakes)….Wherever such criterion is exceeded, numerical phosphorus or nitrogen criteria or both may be promulgated.”
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http://www.epa.gov/bioindicators/aquatic/carlson.html
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