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1.0 PURPOSE

Establish a procedure for analyzing ammonia concentration in waste water. 

2.0 SCOPE

This procedure applies to the City or Village Name employees and facilities. This procedure defines roles and responsibilities of employees performing ammonia testing.

3.0 SAFETY

Use general safety procedures. Standard protective wear including safety shoes, gloves, protective clothing and eye protection should be worn. Additional safety equipment that may be required should be easily accessible. 

4.0 RESPONSIBILITIES

It is the responsibility of any employee involved with this procedure to read, understand and follow this SOP. 

5.0 REQUIRED SUPPLIES

5.1 Fisher Dual Channel pH/Ion Meter, AR25 or equivalent 

5.2 Ammonia Selective Ion Probe

5.3 ATC Temperature probe

5.4 Pipette and tips, 1 mL
5.5 Pipette and tips, 5 mL
5.6 150 mL beakers

5.7 1 liter volumetric flasks

5.8 Stir bars, must be same size, no greater than 1.5 inches

5.9 Ammonia pH Adjusting ISA, Orion #951211 or equivalent

5.10 Ammonia Standard 1000 ppm, Ricca Chemical Co. #615-16 or equivalent

5.11 Deionized water

6.0 SAMPLING PROCEDURE AND PRESERVATION

6.1 Sampling of the final effluent is required for the NPDES permit. This is a composite sample and must be collected and tested a minimum of (insert sampling frequency).
6.2 Influent, effluent and various other locations are collected for process evaluation. Testing frequency will vary.

6.3 Preservation is accomplished by placing approximately 250 mL of sample in a plastic container with six drops of sulfuric acid. Samples are then refrigerated at 4oC for up to 28 days. This is not recommended, as results are needed to adjust process.
7.0 PREPARTION OF STANDARDS

Four (4) to five (5) concentrations of standards are made for standardization of the meter concentration must bracket the expected results. Traditionally, five concentrations are 0.1, 1.0, 10.0, 100 and 1000 ppm. Choose standards that bracket expected results. A 5 ppm standard is made as a check standard. Prepare fresh standards each test day.
7.1 Rinse volumetric flasks three times with deionized water by filling the flask with approximately 200 mL water, swirling vigorously for several seconds then emptying.
7.2 Fill the flask with approximately 900 mL deionized water.
7.3 Using the chart below, add the appropriate volume of standard to the flask.

	Standard
	Volume to Add

	100 ppm
	100 mL of 1000 ppm standard

	10 ppm
	10 mL of 1000 ppm standard

	5 ppm
	   5 mL of 1000 ppm standard

	1 ppm
	   1 mL of 1000 ppm standard

	0.1 ppm
	 20 mL of 5 ppm standard


7.4 Cap and mix well by inverting and shaking.
7.5 Alternative or additional standards dilution may be used if desired. Concentrations and methods of dilutions are to be recorded on daily bench sheets.
8.0 STANDARDIZATION PROCEDURE

8.1 Inspect ISE probe to ensure the membrane is not ripped or stretched.

8.2 Monitor temperature to ensure standards and sample are at room temperature. Adjust temperature if needed prior to starting procedure.

8.3 Measure 100 mL of lowest standard into 150 mL beaker with a stir bar.

8.4 Place beaker onto stir plate with stir plate on lowest stir setting.

8.5 Rinse temperature and ISE probes well with deionized water; gently shake to remove excess water and place into beaker. Be sure the probe is at a 20% angle, has no trapped air bubbles and is not disrupting the stir bar.

8.6 Ensure the meter is set to the ion selective setting. 

8.7 Using the touch screen on the meter, clear standards by pressing the following keys in the following order:

Example: STD, CLEAR, STD

8.8 Using 1 mL pipette, pipette 1 mL of ammonia adjuster into beaker.

8.9 Allow reading to stabilize. A screen will pop up requesting the concentration of the standard. Using the keypad, enter the concentration, press enter. 

8.10 Record the millivolt reading for the standard concentration.

8.11 Place 100 mL of next lowest standard into 150 mL beaker with stir bar.

8.12 Place beaker onto stir plate.

8.13 Rinse temperature and ISE probes with deionized water; gently shake to remove excess water and place into beaker. Be sure the probe is at a 20% angle as during previous readings, has no trapped air bubbles and is not disrupting stir bar.

8.14 Using the touch screen on the meter, press the STD button twice.

8.15 Using 1 mL pipette, pipette 1 mL of ammonia adjuster into beaker.

8.16 Allow reading to stabilize. A screen will pop up requesting the concentration of the standard. Using the keypad, enter the standard, press enter.

8.17 Record the millivolt reading, along with the standard concentration.

8.18 After two standards, the meter automatically calculates the slope. Acceptable slope range is 90.0-102.0% or 54 - 60 millivolt difference between 10-fold dilution. Any slope outside this range is unacceptable, and the standardization procedure will need to be redone.

8.19 Repeat steps 8.11 through 8.20 for all remaining standards.

8.20 Record time and final slope.

9.0 CHECK STANDARD AND SAMPLE TESTING

A check standard is analyzed prior to any sample analysis. 
Note: All solutions must be room temperature. 

9.1 Place 100 mL of 5 ppm standard or sample solution into 150 mL beaker with stir bar. Place beaker onto stir plate with stir plate on lowest stir setting. 

9.2 Rinse temperature and ISE probes well with deionized water; gently shake to remove excess water and place into beaker at a 20% angle. Be sure there are no trapped air bubbles and probe is not disrupting the stir bar.

9.3 Press the measure key on the touch screen.

9.4 Using 1 mL pipette, pipette 1 mL of ammonia adjuster into beaker.

9.5 Allow reading to stabilize and record on daily bench sheet. 

9.6 The check standard should be within 10% of the prepared concentration (for 5 ppm, reading should be between 4.5 and 5.5) to ensure probe is correctly standardized. See troubleshooting section if it is outside parameters. 
10.0 TROUBLESHOOTING

10.1 Temperature

10.1.1 Gently warm or chill solution until temperature is consistent with room temperature and standards. Warm or chilled water may be used. 
10.2 Air bubbles

10.2.1 If bubbles are trapped near the membrane, gently flick or shake the probe to remove the bubbles.
10.3 Membrane replacement see manufacturer’s instruction
Example:

10.3.1 Remove probe from solution

10.3.2 Unscrew upper portion of the shaft and set the interior probe aside. 

10.3.3 Unscrew the lower portion of the shaft and discard.

10.3.4 Screw new membrane assembly onto bottom of shaft.

10.3.5 Place several drops of fill solution in shaft (Fisher Ammonia Probe Internal Fill Solution-Cat# 5318-14) make sure that fill solution is fresh
10.3.6 Gently tap shaft on counter to remove any air bubbles.

10.3.7 Slowly place probe into shaft and secure. Solution should spill over top of shaft to ensure complete filling.

10.3.8 Gently tug on upper portion of the probe where the wire connects to the shaft to allow solution to flow freely at the tip

10.3.9 Allow probe to equilibrate for at least two hours prior to standardization.
10.4 Check Solution out of Range

10.4.1 Check for proper temperature, trapped air bubbles, properly prepared standards and membrane integrity. 

10.4.2 If all issues in 10.4.1 are eliminated, re-standardize the instrument prior to rerunning the check.

10.4.3 Replace membrane cap.

11.0 DISPOSAL AND CLEANING

11.1.1 All samples and reagents can be disposed of down the sink with plenty of water.

11.1.2 Probe should be rinsed with deionized water and stored in a solution of 100 ppm.
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