
Water Quality Tolerance Reference Chart 
Keep the tank within the ranges shown to keep fish stress free and healthy!  Be sure to record the 

results from your water quality tests once in between each visit from the Allegheny students! 

 

Fish 
Temperature 

° F 

Dissolved 
Oxygen 
mg/L 

pH 
Ammonia 

mg/L 
Nitrites 

mg/L 

Tilapia 75 – 90 ° F 3 – 10 mg/L 6 - 8 0 – 3 mg/L 0 - .7 mg/L 

Why it 
matters: 

Tilapia are warm 

water fish, and 

are happiest 

between this 

range. 

Both your fish 

and the bacteria 

that recycle 

waste need to 

have enough 

oxygen to live 

and complete 

important 

processes. 

The pH measures 

how acidic or 

basic your water 

is, on a scale 

from 0 

(extremely 

acidic) to 14 

(extremely 

basic). Your fish 

will be happiest 

somewhere in 

the middle of the 

spectrum, since 

pH affects how 

much toxic 

ammonia can 

accumulate in 

the water, 

amongst other 

factors. 

This should be as 

close to 0 as 

possible.  Fish 

excrete ammonia 

through their 

urine and gills. 

Ammonia is 

toxic to fish, so 

it is important to 

make sure that 

bacteria in the 

tank are 

converting 

ammonia into 

nontoxic 

compounds 

beneficial for 

plant growth. 

 

Nitrites are an 

intermediate 

form of waste 

that is also toxic 

to fish. Another 

type of bacteria 

will then convert 

nitrites into 

nitrates, which 

are only toxic in 

high 

concentrations. 

Nitrates are 

beneficial for 

plant growth, so 

the plants will 

filter the nitrates 

out of the water 

and fresh water 

will then be 

returned to the 

system and this 

process will be 

repeated. 

 



Water Quality Tolerance Reference Chart 
Keep the tank within the ranges shown to keep fish stress free and healthy!  Be sure to record the 

results from your water quality tests once in between each visit from the Allegheny students! 

 

Week # 
Temperature 

° F 

Dissolved 
Oxygen 
mg/L 

pH 
Ammonia 

mg/L 
Nitrites 

mg/L 

 
75 – 90° F 3 - 10 mg/L 6 - 8 0 - 3 mg/L 0 - .7 mg/L 

Example 
Date: _2-15-13_   80° F 5 mg/L 7 0 mg/L 

 

.2 mg/L 

Date:________      

Date:________      

Date:________      

Date:________      

Date:________      



Testing for Dissolved Oxygen 

Materials: 
Round glass bottle with glass stopper, reagent powder 1, reagent powder 2, reagent 3, measuring tube, 

square bottle, nail clippers, sodium thiosulfate solution (the container has an eye dropper in the lid) 

Procedure: 
STEP 1:  Fill the round glass bottle with sample water until it is overflowing. Try not to have any 

bubbles in the water. 

STEP 2:  Slide the stopper carefully into the bottle, trying not to capture any air bubbles. If there are 

air bubbles, go back to step 1 and try again. 

STEP 3:  Remove the stopper and add the contents of a reagent 1 and a reagent 2 packet. Put the 

stopper back in, again trying to avoid bubbles. 

STEP 4:  Flip the bottle upside down then right side up several times to help the powder dissolve. 

Soon precipitate will form. This will be an orange or brown substance if oxygen is present and will 

settle to the bottom of the container.  

STEP 5:  Wait for the precipitate to settle to the bottom half of the container. It may take four to five 

minutes if there is a lot of chloride in the water. 

STEP 6:  Repeat steps four and five, mixing the solution up and waiting for it to settle again. 

STEP 7:  Remove the stopper and add the contents of one reagent 3 pillow. You may need the nail 

clippers to get the pillow open. Put the stopper back in. 

STEP 8:  Flip the bottle several times to dissolve. If there is oxygen in your water, it will be turn 

yellow. 

STEP 9:  Fill a measuring tube with your sample and pour that into the square bottle. 

STEP 10:  Add sodium thiosulfate solution one drop at a time, counting the number of drops it takes 

for the sample to become clear. Make sure to swirl the solution around between drops. 

STEP 11:  The number of drops is equal to the number of milligrams of oxygen per liter of water that 

are present in your sample. 



Testing for pH 

Materials: 
Two test tubes, bromthymol blue indicator, a viewer with a color wheel 

Procedure: 
STEP 1:  Fill both tubes to the 5 milliliter mark (the lowest ring on the tube) with water from the tank. 

At this point you can also put the color wheel into your viewing box, by opening the door in the front 

if it is not already assembled.  

STEP 2:  Add 8 drops of bromthymol blue to one of the tubes and swirl it around to mix. 

STEP 3:  Put the treated sample tube into the opening of the viewer that is closest to the center. 

STEP 4:  Put the untreated sample tube into the opening of the viewer that is closest to the edge. 

STEP 5:  Hold the comparator up to a light source, like a window or overhead light, and look at the 

two openings in the front. Rotate the disc until the colors in the two openings match. The number 

aligned with the tick mark below is the pH. 

 

 

 

 



Testing for Ammonia 

Materials: 
Two test tubes, stoppers, ammonia salicylate powder packet, ammonia cyanurate powder packet, 

viewing box with color wheel 

Procedure: 
STEP 1:  Fill both test tubes to the first line with water from the tank. 

STEP 2:  Insert one tube into the opening of the viewing box nearest the edge. Make sure the color 

wheel is in the viewing box. If it is not, open the front of the viewing box and put it in.  

STEP 3:  Add the contents of one ammonia salicylate powder packet to the remaining tube. Cap it and 

shake until the powder has dissolved. 

STEP 4:  Wait 3 minutes. 

STEP 5:  Add the contents of one ammonia cyanurate powder packet to the same tube. Cap it and 

shake until the powder has dissolved.  

STEP 6:  Wait 15 minutes. 

STEP 7:  Put this tube (which should have changed color) in the open hole of the viewing box.  

STEP 8:  Hold the viewing box so that a light source is directly behind it and rotate the color wheel 

until the colors in the two windows match. 

STEP 9:  The number aligned with the tick mark on the wheel below is your result in milligrams per 

liter. 

 

 



Testing for Nitrates and Nitrites 

Why two tests? 
The first test you will do will determine the total amount of nitrites and nitrates in the water. The 

second test will determine the amount of nitrites alone, which you can subtract from the total to 

determine the amount of nitrate. 

Materials: 
For total nitrites and nitrates: 

Plastic test tubes with stoppers, a comparator, a packet of Nitrate Reagent 6, a packet of nitrate 

reagent 3, clippers 

For nitrites: 

Plastic test tubes with stoppers, a comparator, a packet of nitrite reagent 3, clippers 

Combined Procedure: 
Step 1:  Start by rinsing your test tubes with de-ionized water to make sure there is no contamination. 

Step 2:  Fill one tube to the lowest line with de-ionized water, and fill the other to the same height 

with water from your tank. You can go ahead and put the de-ionized water in the slot of the 

comparator closest to the edge. 

Step 3:  Use the clippers to open a packet of nitrate reagent 6 and add it to the water from your tank. 

Stopper the tube and shake gently for 3 minutes. Allow the sample to settle for 30 seconds.  IF there is 

cadmium: if there are particles of metal in your sample, pour the water into a new tube carefully so 

that the cadmium particles stay in the old tube.  If there is no cadmium you can go straight on to step 

4. 

Step 4:  Use the clippers to open a packet of nitrate reagent 3 and add it to the sample. Stopper the 

tube and shake it for 30 seconds. You will see a red color develop if nitrate is present. 

Step 5:  Wait between 10 and 20 minutes, and then put the tube into the center slot on the comparator. 

Step 6:  Hold the comparator up to a light source, and turn the wheel so that the colors match. Read 

the number below. 



Step 7:  Multiply this number by 10 to determine the total amount of nitrate and nitrite nitrogen in 

milligrams per liter 

Nitrites Procedure: 
Step 1:  Rinse out your test tubes with de-ionized water. 

Step 2:  Fill one with de-ionized water to the lowest line and put it in the slot of the comparator 

closest to the edge. Fill the other tube with water from your tank to the lowest line. 

Step 3:  Use the clippers to open one nitrite reagent 3 packets and add the contents to the tube with the 

tank water in it. Stopper the tube and shake for 30 seconds. 

Step 4:  Wait for 10 to 15 minutes for the color to develop. 

Step 5:  Put the tube that is now colored into the slot of the comparator nearest the center. Hold the 

comparator up to a light source and turn the wheel until the colors match. Read the number indicated 

below. 

Step 6:  Multiply by .53 to get the amount of nitrite in milligrams per liter. If you want to know the 

amount of nitrate you can subtract this amount from your total. 


