10 CSR 20-7.031

(4)  Specific Criteria. The specific criteria shall apply to classified waters.  Protection of drinking water supply is limited to surface waters designated for raw drinking water supply and aquifers.  Protection of whole body contact recreation is limited to classified waters designated for that use.

(N) Nutrients

1. The following criteria are applicable to all lakes in Table G that are larger than 10 acres in area.

A. Based on size and location, lakes are grouped in the following categories:

 A – Large lakes (larger than 2,000 acres in area);

 B – Lakes in Big River floodplains; 

 C – Other lakes in the glaciated and Osage plains regions; and

 D – Other lakes in the Ozark region. 

The numerical designation within each category is based on hydrographic and ecological variations within each geographical area.  Each lake or lake group is assigned assessment and an action value for one or more of the following: TP, Total Nitrogen (TN), and chlorophyll-a.  Criteria are listed in Table 1.

(I) Assessment levels: If the geometric mean concentration of any of TP, TN or chlorophyll-a of a lake is between the assessment and action levels of Table 1, the department shall determine if any designated uses of the waterbody are impaired.  If the assessment indicates that the waterbody is impaired, the department shall propose to place the waterbody on the 303(d) list for excessive nutrient loading.

(II) Action levels: If a lake has a geometric mean TP, TN or chlorophyll-a concentration equal or greater than the action level in Table 1, the department shall automatically propose to place the waterbody on the 303(d) list for excessive nutrient loading.

a – Large Lakes (greater than 2,000 acres in size)

Assessment and action levels for lakes larger than 2,000 acres in area are site specific (Table 1). 

b – Lakes in Big River floodplains

Assessment and action levels for lakes in the Big River floodplains are in

Table 1.

c – Other lakes in the glaciated and Osage plains regions

Total phosphorus criteria for lakes are determined based on the estimated flushing rate (FR).  Flushing rate is the rate of water volume replacement of a water body, usually expressed as basin volume per unit time needed to replace the water body volume with inflowing water.  The inverse of the flushing rate is the hydraulic detention time.  A lake with a flushing rate of 1 per year has a detention tome of 1-year.  The annual flushing rate (number/year) is estimated as follows:  [(watershed area * local runoff estimate)/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:

Assessment limits are based on the following equation:



LNLNLLLTPTT TP(μg/L) = 52.46 * FR0.445
Action limits are based on the following equation:

TP(μg/L) = 109.95 * FR0.445
d - Other lakes in the Ozark region

Assessment 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 conditions meet at least one use attainability criterion.

Lakes 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.

2. The following criteria are applicable to all classified streams  [to be developed later].

3. For compliance with this rule, nutrient and chlorophyll concentrations shall be measured by the following methods.

A. Lakes: Geometric means of at least four samples taken at the surface of a lake near the dam or near the outflow end of the lake.  The samples are to be drawn between the beginning of May and the end of August.  Compliance assessment will be based on at least four years worth of data. 

B. Streams: [to be developed later].

(N)(O) All methods of sample collection, preservation and analysis used in applying criteria in these standards shall be in accord with those prescribed in the latest edition of Standard Methods for the Examination of Water and Wastewater or other procedures approved by the Environmental Protection Agency and the Missouri Department of Natural Resources. 

(O)(P) Criteria to protect designated uses are based on current technical literature, especially the Environmental Protection Agency’s publication, Quality Criteria for Water, 1986. Criteria may be modified or expanded as additional information is developed or as needed to define narrative criteria for particular situations or locations.

(P)(Q) WET Chronic Tests. Chronic WET tests performed at the percent effluent at the edge of the mixing zone shall not be toxic to the most sensitive of at least two (2) representative, diverse species. Pollutant attenuation processes such as volatilization and biodegradation which may occur within the allowable mixing zone will be considered in interpreting results.

(Q)(R) Biocriteria. The biological integrity of waters, as measured by lists or numeric diversity indices of benthic invertebrates, fish, algae or other appropriate biological indicators, shall not be significantly different from reference waters. Waters shall be compared to reference waters of similar size within an ecoregion. Reference water locations are listed in Table I.

(R)(S) Site-Specific Criteria Development for the Protection of Aquatic Life.  When water quality criteria in this regulation are either underprotective or overprotective of water quality due to natural, non-anthropogenic conditions for a given water body segment, a petitioner may request site-specific criteria.  The petitioner must provide the department with sufficient documentation to show that the current criteria are not adequate and that the proposed site-specific criteria will protect all existing and/or potential uses of the water body. 

1. Site-specific criteria may be appropriate where, but is not limited to the examples given in subparagraphs A. or B. of this paragraph:

A. The resident aquatic species of the selected water body have a different degree of sensitivity to a specific pollutant as compared to those species in the data set used to calculate the national or state criteria as described in either of the following parts:

(I) Natural adaptive processes have enabled a viable, balanced aquatic community to exist in waters where natural (non-anthropogenic) background conditions exceed the criterion (e.g., resident species have evolved a genetically based greater tolerance to high concentrations of a chemical); or

(II) The composition of aquatic species in a water body is different from those used in deriving a criterion (e.g., most of the species considered among the most sensitive, such as salmonids or the cladoceran, Ceriodaphinia dubia, which were used in developing a criterion, are absent from a water body).

B. The physical and/or chemical characteristics of the water body alter the biological availability and/or toxicity of the pollutant (e.g., pH, alkalinity, salinity, water temperature, hardness).

2. All petitioners seeking to develop site-specific criteria shall coordinate with the department early in the process.  This coordination will insure the use of adequate, relevant, and quality data; proper analysis and testing; and defendable procedures.  The department will provide guidance for establishing site-specific water quality criteria using scientific procedures including, but not limited to, those procedures described in the U. S. Environmental Protection Agency’s Water Quality Standards Handbook, Second Edition, August 1994.

3. Site-specific criteria shall protect all life stages of resident species and prevent acute and chronic toxicity in all parts of a water body. 

4. Site-specific criteria shall include both chronic and acute concentrations to better reflect the different tolerances of resident species to the inherent variability between concentrations and toxicological characteristics of a chemical.

5. Site-specific criteria shall be clearly identified as maximum “not to be exceeded” or average values, and if an average, the averaging period and the minimum number of samples. The conditions, if any, when the criteria apply shall be clearly stated (e.g., specific levels of hardness, pH, or water temperature). Specific sampling requirements (e.g., location, frequency), if any, shall also be identified.

6. The data, testing procedures, and application (safety) factors used to develop site-specific criteria shall reflect the nature of the chemical (e.g., persistency, bioaccumulation potential, and avoidance or attraction responses in fish) and the most sensitive resident species of a water body.

7. The size of a site may be limited to a single water segment, single water subsegment, or may cover a whole watershed depending on the particular situation for which the specific criterion is developed. A group of water bodies may be considered one site if their respective aquatic communities are similar in composition and have comparable water quality.

8. The department shall determine if a site-specific criterion is adequate and justifiable.  Each site-specific criterion shall be promulgated into rule 10 CSR 20-7.031.  The public notice shall include a description of the affected water body or water body segment and the reasons for applying the proposed criterion.  If the department determines that there is significant public interest, a public hearing may be held in the geographical vicinity of the affected water body or water body segment.  Any site-specific criterion promulgated under these provisions is subject to U.S. EPA approval prior to becoming effective.
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