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10 CSR 20-7.031 Water Quality Standards  

PURPOSE: This rule identifies uses of waters of the state, criteria to protect those uses, and defines the antidegradation 
policy. It is developed in response to the Missouri Clean Water Law and the federal Clean Water Act, Section 303(c)(1) and 
(2), which requires that state water quality standards be reviewed at least once every three (3) years. These revisions are 
pursuant to the national goal of protection of fish, shellfish, and wildlife and recreation in and on the water as outlined in 
Section 101(a)(2) of the Act. 

PUBLISHER’S NOTE:  The secretary of state has determined that the publication of the entire text of the material which is 
incorporated by reference as a portion of this rule would be unduly cumbersome or expensive.  This material as incorporated 
by reference in this rule shall be maintained by the agency at its headquarters and shall be made available to the public for 
inspection and copying at no more than the actual cost of reproduction. This note applies only to the reference material. The 
entire text of the rule is printed here. 

  

Ammonia Criteria Revisions 

(5) Specific Criteria. The specific criteria shall apply to waters contained in Tables G and H of this rule and the Missouri Use 
Designation Dataset. 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 waters designated for that use. 
 

 (B) Toxic Substances.  
7. Total ammonia nitrogen. For any given sample, the total ammonia nitrogen criteria shall be based on the pH and 

temperature of the water body measured at the time of each sample at the point of compliance. 
A. The acute criteria shall not be exceeded at any time except in those waters for which the department has allowed a 

zone of initial dilution (ZID). The one- (1-) day Q10 low flow condition will be used in determining acute total ammonia 
nitrogen criteria.   

B. The chronic criteria shall not be exceeded except in water segments for which the department has allowed a mixing 
zone (MZ). The chronic criteria shall be based on a thirty- (30-) day exposure period. Therefore, the thirty- (30-) day Q10 low 
flow condition of the receiving water body will be used in determining chronic total ammonia nitrogen criteria.  

C. Without sufficient and reliable data, it is assumed that mussels and early life stages of fish are present and must be 
protected at all times of the year. 
(I) Sufficient and reliable data shall include, but are not limited to, seasonal studies on mussel and the fish species 
distributions, spawning periods, nursery periods, duration of sensitive life stages, and water body temperature.  Best 
professional judgment from malacologists, fisheries biologists and other scientists will be considered as appropriate. 
(II) The time frames during the year when early life stages are considered to be absent are those time periods when early life 
stages are present in numbers that, if chronic toxicity did occur, would not affect the long-term success of the populations. 
(III) A source of information for determining the duration of early life stages is The American Society for Testing and 
Materials (ASTM) Standard E-1241, “ Standard Guide for Conducting Early Life-Stage Toxicity Tests with Fishes.”  
(IV) Protection of early life stages should include the most sensitive species that have used a water body for spawning and 
rearing since November 28, 1975. 
(V) Site-specific criteria for total ammonia nitrogen using site-specific derivation provisions at 5(S) may be developed where 
no mussels exist at a site and there are no species related to unionid mussels. 

 
 (S) Site-Specific Criteria Development for the Protection and Propagation of Fish, Shellfish, and Wildlife. When water 

quality criteria in this regulation are either underprotective or overprotective of water quality due to factors influencing 
bioavailability, or 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). Such an example is the Water Effect Ratio (WER) 
defined at (1)(AA) of this rule. 

2. All petitioners seeking to develop site-specific criteria shall coordinate with the department early in the process. This 
coordination will ensure the use of adequate, relevant, and quality data; proper analysis and testing; and defendable 
procedures.  

A. The department will provide guidance for establishing site-specific water quality criteria using scientific procedures 
including, but not limited to, those procedures described in:  
(I) U.S. Environmental Protection Agency’s Water Quality Standards Handbook, Second Edition, August 1994; 
(II) U.S. Environmental Protection Agency’s Revised Deletion Process for the Site-Specific Recalculation Procedure for 
Aquatic Life Criteria (EPA-823-R-13-001); 
(IIIII) U.S. Environmental Protection Agency’s Interim Guidance on Determination and Use of Water-Effect Ratios for Metals 
(EPA-823-B-94-001) and subsequent 1997 modifications; 
(IIIIV) U.S. Environmental Protection Agency’s Streamlined Water-Effect Ratio Procedure for Discharges of Copper (EPA-
822-R-01-005); and 
(IVV) U.S. Environmental Protection Agency’s Aquatic Life Ambient Freshwater Quality Criteria –  Copper 2007 Revision 
(EPA-822-R-07-001).; and 
(VI) U.S. Environmetal Protection Agency’s Technical Support Document for Conducting and Reviewing Freshwater Mussel 
Occurrence Surveys for the Development of Site-specific Water Quality Criteria for Ammonia. (EPA 800-R-13- 
003). 

B. Site-specific criteria development for the Protection and Propagation of Fish, Shellfish and Wildlife shall be 
performed using the guidance documents listed in parts (5)(S)2.A.(I)– (IVI) as published by the Office of Science and 
Technology, Office of Water, U.S. Environmental Protection Agency, Washington, DC 20460, which are hereby incorporated 
by reference and do not include any later amendments or additions. The department shall maintain a copy of the referenced 
documents and shall make them available to the public for inspection and copying at no more than the actual cost of 
reproduction. 

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 unless early life stages are determined absent. 

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 (1) 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. Environmental Protection Agency approval prior to 
becoming effective.



 
Table B1. Ammonia Acute Criteria Values (One-hour Average)—Cold and Cool Water Aquatic Habitat 
Temperature and pH-Dependent and expressed as Total Ammonia Nitrogen (mg/L TAN) 

 

Criteria cannot be exceeded more than once every three years 
 
Acute Criteria =  MIN {(0.275/(1 +  107.204−𝑝𝑝𝐻𝐻) +  39.0/(1 +  10𝑝𝑝𝐻𝐻 −7.204)) , (0.7249 ×  (0.0114/(1 +  107.204−𝑝𝑝𝐻𝐻) +  1.6181/(1 +  10𝑝𝑝𝐻𝐻 −7.204)) ×  (23.12 ×  10(0.036×  (20−𝑇𝑇)))}  
 

Temperature (oC) 
pH 0-14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 
6.5 33 33 32 29 27 25 23 21 19 18 16 15 14 13 12 11 9.9 
6.6 31 31 30 28 26 24 22 20 18 17 16 14 13 12 11 10 9.5 
6.7 30 30 29 27 24 22 21 19 18 16 15 14 13 12 11 9.8 9.0 
6.8 28 28 27 25 23 21 20 18 17 15 14 13 12 11 10 9.2 8.5 
6.9 26 26 25 23 21 20 18 17 15 14 13 12 11 10 9.4 8.6 7.9 
7.0 24 24 23 21 20 18 17 15 14 13 12 11 10 9.4 8.6 8.0 7.3 
7.1 22 22 21 20 18 17 15 14 13 12 11 10 9.3 8.5 7.9 7.2 6.7 
7.2 20 20 19 18 16 15 14 13 12 11 9.8 9.1 8.3 7.7 7.1 6.5 6.0 
7.3 18 18 17 16 14 13 12 11 10 9.5 8.7 8.0 7.4 6.8 6.3 5.8 5.3 
7.4 15 15 15 14 13 12 11 9.8 9.0 8.3 7.7 7.0 6.5 6.0 5.5 5.1 4.7 
7.5 13 13 13 12 11 10 9.2 8.5 7.8 7.2 6.6 6.1 5.6 5.2 4.8 4.4 4.0 
7.6 11 11 11 10 9.3 8.6 7.9 7.3 6.7 6.2 5.7 5.2 4.8 4.4 4.1 3.8 3.5 
7.7 9.6 9.6 9.3 8.6 7.9 7.3 6.7 6.2 5.7 5.2 4.8 4.4 4.1 3.8 3.5 3.2 3.0 
7.8 8.1 8.1 7.9 7.2 6.7 6.1 5.6 5.2 4.8 4.4 4.0 3.7 3.4 3.2 2.9 2.7 2.5 
7.9 6.8 6.8 6.6 6.0 5.6 5.1 4.7 4.3 4.0 3.7 3.4 3.1 2.9 2.6 2.4 2.2 2.1 
8.0 5.6 5.6 5.4 5.0 4.6 4.2 3.9 3.6 3.3 3.0 2.8 2.6 2.4 2.2 2.0 1.9 1.7 
8.1 4.6 4.6 4.5 4.1 3.8 3.5 3.2 3.0 2.7 2.5 2.3 2.1 2.0 1.8 1.7 1.5 1.4 
8.2 3.8 3.8 3.7 3.5 3.1 2.9 2.7 2.4 2.3 2.1 1.9 1.8 1.6 1.5 1.4 1.3 1.2 
8.3 3.1 3.1 3.1 2.8 2.6 2.4 2.2 2.0 1.9 1.7 1.6 1.4 1.3 1.2 1.1 1.0 0.96 
8.4 2.6 2.6 2.5 2.3 2.1 2.0 1.8 1.7 1.5 1.4 1.3 1.2 1.1 1.0 0.93 0.86 0.79 
8.5 2.1 2.1 2.1 1.9 1.8 1.6 1.5 1.4 1.3 1.2 1.1 0.98 0.90 0.83 0.77 0.71 0.65 
8.6 1.8 1.8 1.7 1.6 1.5 1.3 1.2 1.1 1.0 0.96 0.88 0.81 0.75 0.69 0.63 0.59 0.54 
8.7 1.5 1.5 1.4 1.3 1.2 1.1 1.0 0.94 0.87 0.80 0.74 0.68 0.62 0.57 0.53 0.49 0.45 
8.8 1.2 1.2 1.2 1.1 1.0 0.93 0.86 0.79 0.73 0.67 0.62 0.57 0.52 0.48 0.44 0.41 0.37 
8.9 1.0 1.0 1.0 0.93 0.85 0.79 0.72 0.67 0.61 0.56 0.52 0.48 0.44 0.40 0.37 0.34 0.32 
9.0 0.88 0.88 0.86 0.79 0.73 0.67 0.62 0.57 0.52 0.48 0.44 0.41 0.37 0.34 0.32 0.29 0.27 

 
 



Table B2. Ammonia Acute Criteria Values (One-hour Average)—Warm Water Aquatic Habitat 
Temperature and pH-Dependent and expressed as Total Ammonia Nitrogen (mg/L TAN) 

 
Criteria cannot be exceeded more than once every three years 
 
Acute Criteria =  0.7249 ×  ((0.0114/(1 +  107.204−𝑝𝑝𝐻𝐻)) +  (1.6181/(1 +  10𝑝𝑝𝐻𝐻 −7.204))) ×  MIN {(51.93, 23.12 ×  100.036×  (20−𝑇𝑇))}  
 

Temperature (°C) 
pH 0-10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 
6.5 51 48 44 41 37 34 32 29 27 25 23 21 19 18 16 15 14 13 12 11 9.9 
6.6 49 46 42 39 36 33 30 28 26 24 22 20 18 17 16 14 13 12 11 10 9.5 
6.7 46 44 40 37 34 31 29 27 24 22 21 19 18 16 15 14 13 12 11 9.8 9.0 
6.8 44 41 38 35 32 30 27 25 23 21 20 18 17 15 14 13 12 11 10 9.2 8.5 
6.9 41 38 35 32 30 28 25 23 21 20 18 17 15 14 13 12 11 10 9.4 8.6 7.9 
7.0 38 35 33 30 28 25 23 21 20 18 17 15 14 13 12 11 10 9.4 8.6 7.9 7.3 
7.1 34 32 30 27 25 23 21 20 18 17 15 14 13 12 11 10 9.3 8.5 7.9 7.2 6.7 
7.2 31 29 27 25 23 21 19 18 16 15 14 13 12 11 9.8 9.1 8.3 7.7 7.1 6.5 6.0 
7.3 27 26 24 22 20 18 17 16 14 13 12 11 10 9.5 8.7 8.0 7.4 6.8 6.3 5.8 5.3 
7.4 24 22 21 19 18 16 15 14 13 12 11 9.8 9.0 8.3 7.7 7.0 6.5 6.0 5.5 5.1 4.7 
7.5 21 19 18 17 15 14 13 12 11 10 9.2 8.5 7.8 7.2 6.6 6.1 5.6 5.2 4.8 4.4 4.0 
7.6 18 17 15 14 13 12 11 10 9.3 8.6 7.9 7.3 6.7 6.2 5.7 5.2 4.8 4.4 4.1 3.8 3.5 
7.7 15 14 13 12 11 10 9.3 8.6 7.9 7.3 6.7 6.2 5.7 5.2 4.8 4.4 4.1 3.8 3.5 3.2 2.9 
7.8 13 12 11 10 9.3 8.5 7.9 7.2 6.7 6.1 5.6 5.2 4.8 4.4 4.0 3.7 3.4 3.2 2.9 2.7 2.5 
7.9 11 9.9 9.1 8.4 7.7 7.1 6.6 3.0 5.6 5.1 4.7 4.3 4.0 3.7 3.4 3.1 2.9 2.6 2.4 2.2 2.1 
8.0 8.8 8.2 7.6 7.0 6.4 5.9 5.4 5.0 4.6 4.2 3.9 3.6 3.3 3.0 2.8 2.6 2.4 2.2 2.0 1.9 1.7 
8.1 7.2 6.8 6.3 5.8 5.3 4.9 4.5 4.1 3.8 3.5 3.2 3.0 2.7 2.5 2.3 2.1 2.0 1.8 1.7 1.5 1.4 
8.2 6.0 5.6 5.2 4.8 4.4 4.0 3.7 3.4 3.1 2.9 2.7 2.4 2.3 2.1 1.9 1.8 1.6 1.5 1.4 1.3 1.2 
8.3 4.9 4.6 4.3 3.9 3.6 3.3 3.1 2.8 2.6 2.4 2.2 2.0 1.9 1.7 1.6 1.4 1.3 1.2 1.1 1.0 0.96 
8.4 4.1 3.8 3.5 3.2 3.0 2.7 2.5 2.3 2.1 2.0 1.8 1.7 1.5 1.4 1.3 1.2 1.1 1.0 0.93 0.86 0.79 
8.5 3.3 3.1 2.9 2.7 2.4 2.3 2.1 1.9 1.8 1.6 1.5 1.4 1.3 1.2 1.1 0.98 0.90 0.83 0.77 0.71 0.65 
8.6 2.8 2.6 2.4 2.2 2.0 1.9 1.7 1.6 1.5 1.3 1.2 1.1 1.0 0.96 0.88 0.81 0.75 0.69 0.63 0.58 0.54 
8.7 2.3 2.2 2.0 1.8 1.7 1.6 1.4 1.3 1.2 1.1 1.0 0.94 0.87 0.80 0.74 0.68 0.62 0.57 0.53 0.49 0.45 
8.8 1.9 1.8 1.7 1.5 1.4 1.3 1.2 1.1 1.0 0.93 0.86 0.79 0.73 0.67 0.62 0.57 0.52 0.48 0.44 0.41 0.37 
8.9 1.6 1.5 1.4 1.3 1.2 1.1 1.0 0.93 0.85 0.79 0.72 0.67 0.61 0.56 0.52 0.48 0.44 0.40 0.37 0.34 0.32 
9.0 1.4 1.3 1.2 1.1 1.0 0.93 0.86 0.79 0.73 0.67 0.62 0.57 0.52 0.48 0.44 0.41 0.37 0.34 0.32 0.29 0.27 

 
 



Table B3. Ammonia Chronic Criteria Values (30-day Rolling Average*)—Cold, Cool and Warm Water Aqautic Habitat 
Temperature and pH-Dependent and expressed as Total Ammonia Nitrogen (mg/L TAN) 

 
Criteria cannot be exceeded more than once every three years 
*  The highest four-day average within the 30-day averaging period must not be more than 2.5 times the chronic value 
 
Chronic Criterion =  0.8876 ×  ((0.0278/(1 +  107.688−𝑝𝑝𝐻𝐻)) +  (1.1994/(1 +  10𝑝𝑝𝐻𝐻 −7.688))) ×  (2.126 ×  100.028 ×  (20−MAX(T,7))) 
 

Temperature (°C) 
pH  0-7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  
6.5  4.9  4.6  4.3  4.1  3.8  3.6  3.3  3.1  2.9  2.8  2.6  2.4  2.3  2.1  2.0  1.9  1.8  1.6  1.5  1.5  1.4  1.3  1.2  1.1  
6.6  4.8  4.5  4.3  4.0  3.8  3.5  3.3  3.1  2.9  2.7  2.5  2.4  2.2  2.1  2.0  1.8  1.7  1.6  1.5  1.4  1.3  1.3  1.2  1.1  
6.7  4.8  4.5  4.2  3.9  3.7  3.5  3.2  3.0  2.8  2.7  2.5  2.3  2.2  2.1  1.9  1.8  1.7  1.6  1.5  1.4  1.3  1.2  1.2  1.1  
6.8  4.6  4.4  4.1  3.8  3.6  3.4  3.2  3.0  2.8  2.6  2.4  2.3  2.1  2.0  1.9  1.8  1.7  1.6  1.5  1.4  1.3  1.2  1.1  1.1  
6.9  4.5  4.2  4.0  3.7  3.5  3.3  3.1  2.9  2.7  2.5  2.4  2.2  2.1  2.0  1.8  1.7  1.6  1.5  1.4  1.3  1.2  1.2  1.1  1.0  
7.0  4.4  4.1  3.8  3.6  3.4  3.2  3.0  2.8  2.6  2.4  2.3  2.2  2.0  1.9  1.8  1.7  1.6  1.5  1.4  1.3  1.2  1.1  1.1  0.9

9  
7.1  4.2  3.9  3.7  3.5  3.2  3.0  2.8  2.7  2.5  2.3  2.2  2.1  1.9  1.8  1.7  1.6  1.5  1.4  1.3  1.2  1.2  1.1  1.0  0.9

5  
7.2  4.0  3.7  3.5  3.3  3.1  2.9  2.7  2.5  2.4  2.2  2.1  2.0  1.8  1.7  1.6  1.5  1.4  1.3  1.3  1.2  1.1  1.0  0.9

6  
0.9
0  
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