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Un-ionized ammonia (UIA) is about 100 times more toxic to fish than ionized ammonia. 

This UIA toxicity begins as low as 0.05 mg/L, so the result of the TAN test needs to be 

further calculated to find the actual concentration of UIA.  

To do this calculation, the temperature and pH need to be measured. Once the pH and 

temperature are known, the fraction of UIA can be calculated using a multiplication factor 

found in Table 1. Find the temperature on the top row of the table, and the pH in the left 

column. The number at which the appropriate column and row intersect in the table is 

multiplied by the TAN to give the UIA in mg/L (ppm). This calculation is summarized in 

Figure 1and an example is given in Figure 2. Anytime the UIA is higher than 0.05 mg/L, the 

fish are being damaged. As the concentration rises above 0.05 mg/L, it causes more and 

more damage. At 2.0 mg/L, the fish will die. Again, any ammonia indicates a problem in 

your system. If you find it, take corrective measures immediately.  

Table 1.  

 

 

 

 

 

 

 

 

 



Figure 1.  Step-by-step guide to calculating unionized (toxic) ammonia. UIA of 0.05 mg/l 

may harm fish. As UIA approaches 2.0 mg/l fish will begin to die. 

 
 

Figure 2.  Example of how to calculate UIA using the factors in Table 1. 

 

 

Step 1 Use a water test kit to measure ammonia.  The number from the kit is the 
TAN (total ammonia nitrogen). 

Step 2 Measure the water temperature. 
Step 3 Measure the water pH. 
Step 4 Find the multiplication factor in Table 1 using the water temperature and 

pH readings. 
Step 5 Multiply the TAN (Step 1) and the factor from the Table 1 (Step 4).  The 

answer is your unionized ammonia (UIA) in mg/l.  If the number is larger 
than 0.05, the ammonia is harming your fish. 

Step 1 Your TAN measured with a text kit is 1.0mg/L (or 1.001142303 ppm) 
Step 2 Your water temperature is 75 F (24 C) 
Step 3 Your water pH is 8.0 
Step 4 Based on your water temperature and water pH the factor that you 

multiply by from Table 1 is 0.0502.  (This is where the pH in the left 
hand column intersects the temperature listed across the top of the 
table) 

Step 5 TAN X Factor from Table 1 = 1.0 X 0.0502 mg/L = 0.0502 mg/L UIA 
INTERPRETATION The un-ionized ammonia (UIA) present is 0.050 mg/L.  This level is 

high enough to cause some gill damage.  If UIA is allowed to increase, 
the fish will be under considerable stress. 


