Ammonia

The neutral, unionized ammonia species (NH3°) is highly toxic to freshwater fish. The fraction of toxic NH3° to total ammonia species (NH4+ + NH3°) is a function of temperature and pH. Table 3-1 to 3-4 were derived from the latest USEPA ammonium criteria for freshwater.  Ammonia concentrations shall not exceed the values listed for the corresponding conditions in these tables. For temperature and pH values not explicitly in the these tables, the most conservative value neighboring the actual value may be used or criteria can be calculated from numerical formulas developed by the USEPA. These equations are given in Chapter 3. 

Table 5-4  One-hour average concentration for ammonia1,2 

Waters Designated as COLD, COLD with SPWN, COLD with MIGR (Salmonids or Other Sensitive Coldwater Species Present)


Temperature, °C

pH
0
5
10
15
20
25
30

Un-ionized Ammonia (mg/liter NH3)

6.50
0.0091
0.0129
0.0182
0.026
0.036
0.036
0.036

6.75
0.0149
0.021
0.030
0.042
0.059
0.059
0.059

7.00
0.023
0.033
0.046
0.066
0.093
0.093
0.093

7.25
0.034
0.048
0.068
0.095
0.135
0.135
0.135

7.50
0.045
0.064
0.091
0.128
0.181
0.181
0.181

7.75
0.056
0.080
0.113
0.159
0.22
0.22
0.22

8.00
0.065
0.092
0.130
0.184
0.26
0.26
0.26

8.25
0.065
0.092
0.130
0.184
0.26
0.26
0.26

8.50
0.065
0.092
0.130
0.184
0.26
0.26
0.26

8.75
0.065
0.092
0.130
0.184
0.26
0.26
0.26

9.00
0.065
0.092
0.130
0.184
0.26
0.26
0.26

Total Ammonia  (mg/liter NH3)

6.50
35
33
31
30
29
20
14.3

6.75
32
30
28
27
27
18.6
13.2

7.00
28
26
25
24
23
16.4
11.6

7.25
23
22
20
19.7
19.2
13.4
9.5

7.50
17.4
16.3
15.5
14.9
14.6
10.2
7.3

7.75
12.2
11.4
10.9
10.5
10.3
7.2
5.2

8.00
8.0
7.5
7.1
6.9
6.8
4.8
3.5

8.25
4.5
4.2
4.1
4.0
3.9
2.8
2.1

8.50
2.6
2.4
2.3
2.3
2.3
1.71
1.28

8.75
1.47
1.40
1.37
1.38
1.42
1.07
0.83

9.00
0.86
0.83
0.83
0.86
0.91
0.72
0.58

1
To convert these values to mg/liter N, multiply by 0.822

2
Source:  U. S. Environmental Protection Agency. 1986. Quality criteria for water, 1986. EPA 440/5-86-001.  

Table 5-5  Four-day average concentration for ammonia1,2 

Waters Designated as COLD, COLD with SPWN, COLD with MIGR (Salmonids or Other Sensitive Coldwater Species Present)

Temperature, °C

pH
0
5
10
15
20
25
30

Un-ionized Ammonia (mg/liter NH3)

6.50
0.0008
0.0011
0.0016
0.0022
0.0022
0.0022
0.0022

6.75
0.0014
0.0020
0.0028
0.0039
0.0039
0.0039
0.0039

7.00
0.0025
0.0035
0.0049
0.0070
0.0070
0.0070
0.0070

7.25
0.0044
0.0062
0.0088
0.0124
0.0124
0.0124
0.0124

7.50
0.0078
0.0111
0.0156
0.022
0.022
0.022
0.022

7.75
0.0129
0.0182
0.026
0.036
0.036
0.036
0.036

8.00
0.0149
0.021
0.030
0.042
0.042
0.042
0.042

8.25
0.0149
0.021
0.030
0.042
0.042
0.042
0.042

8.50
0.0149
0.021
0.030
0.042
0.042
0.042
0.042

8.75
0.0149
0.021
0.030
0.042
0.042
0.042
0.042

9.00
0.0149
0.021
0.030
0.042
0.042
0.042
0.042

Total Ammonia  (mg/liter NH3)

6.50
3.0
2.8
2.7
2.5
1.76
1.23
0.87

6.75
3.0
2.8
2.7
2.6
1.76
1.23
0.87

7.00
3.0
2.8
2.7
2.6
1.76
1.23
0.87

7.25
3.0
2.8
2.7
2.6
1.77
1.24
0.88

7.50
3.0
2.8
2.7
2.6
1.78
1.25
0.89

7.75
2.8
2.6
2.5
2.4
1.66
1.17
0.84

8.00
1.82
1.70
1.62
1.57
1.10
0.78
0.56

8.25
1.03
0.97
0.93
0.90
0.64
0.46
0.33

8.50
0.58
0.55
0.53
0.53
0.38
0.28
0.21

8.75
0.34
0.32
0.31
0.31
0.23
0.173
0.135

9.00
0.195
0.189
0.189
0.195
0.148
0.116
0.094

1
To convert these values to mg/liter N, multiply by 0.822.  

2
Source:  U. S. Environmental Protection Agency. 1992. Revised tables for determining average freshwater ammonia concentrations. USEPA Office of Water Memorandum, July 30, 1992.

