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1.0 PURPOSE

To establish a procedure for determining phosphorus levels in wastewater samples. 

2.0 SCOPE

This procedure applies to the City or Village Name employees and facilities. This procedure defines roles and responsibilities of employees performing phosphorus 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 COD reactor with safety shield

5.2 DR/4000 spectrophotometer or equivalent

5.3 Total Phosphorus Kit, Hach Cat#27426-45 or equivalent
5.4 Pipette and tips, 1mL
5.5 Pipette and tips, 5 mL
5.6 Test tubes

5.7 Test tube rack

5.8 Phosphate standard: 1 mg/L as PO43- Hach Cat#2569-49 or equivalent
5.9 Sulfuric acid

5.10 Paper towels

5.11 Timers

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 requirement). 
6.2 Raw influent and various other locations are collected for process evaluation. Testing frequency will vary. 

6.3 Preservation is accomplished by placing approximately 5 mL of sample into a test tube with two drops of sulfuric acid. Samples are then refrigerated at 4°C for up to 28 days. It is not recommended that sample be held, as it is important to get results as quickly as possible to make operations adjustments if needed.
7.0 PREPARATION FOR TESTING

7.1 Turn on COD reactor. The required temperature is 150°C and is checked using a thermometer placed into the heat block. 

7.2 Turn on the spectrophotometer to warm up and calibrate. Do not open cell door until calibration is complete. Calibrate per manufacturer’s instructions. (See example below.)
7.3 Ensure the correct test tube adapter is in place by opening cell door and looking at adapter. 

7.3.1 To swap the adapter, loosen the thumbscrews on either side of the adapter and lift out. Insert proper adapter and tighten the thumbscrews.

7.4 After the spectrophotometer warms up, the display will be as follows:




7.5 On the keypad, there are five keys labeled with ^. These keys correspond to the five modes displayed on the screen. Selecting the ^ key directly below any of the modes selects that mode. Press the left most ^ key located at the very top of the display. This will select the HACH PROGRAM menu. See Attachment I for keypad layout. 

7.6 Scroll up and down using the ( and ( keys located on the right side of the keypad till the highlighted program reads 3036 P Total As. TNT. Press the ENTER key located on the lower right corner of the keypad. 

7.7 Press the middle ^ key, directly below OPTIONS displayed on the screen. This will activate the OPTIONS menu. 

7.7.1 Press the far right ^ key directly below MORE displayed on the screen. This will activate the MORE menu.
7.7.2 The center prompt should now say FORM: PO43-. 

7.7.3 Press the center ^ key until the prompt reads FORM: P. 

7.7.4 Press ENTER key. 

8.0 SAMPLE TESTING 

8.1 A zero (0) and 1 mg/L standard are run with each analytic run, along with the samples. 

8.2 From the Total Phosphorus Kit, remove the required number of test tubes. 

8.3 Place 5 mL of sample in the supplied test tube. Some samples will be diluted. 
8.3.1 Samples are diluted as follows:
Examples:

8.3.1.1 Raw influent: 1/5 dilution (1 mL of sample; 4 mL of DIH2O)

8.3.1.2 Final effluent: 1/2 dilution (2.5 mL of sample; 2.5 mL of DIH2O)

8.3.1.3 Clarifier and Biotower: 1/2 dilution (2.5 mL of sample; 2.5 mL of DIH2O)

8.3.1.4 0 standard is 5 mL of DIH2O

8.3.1.5 1 mg/L standard is 5 mL of standard

8.4 Add contents of one Potassium Persulfate Powder Pillow to each test tube. 

8.5 Cap tightly and shake to mix. 

8.6 Place vials in the COD reactor and start a 30-minute heating period. 

8.7 At 30 minutes, remove tubes and let cool. 

8.8 Add 2 mL 1.54 N Sodium Hydroxide to each tube. Cap and mix. 

8.9 Clean outside of the test tube with a towel. 

8.10 Place the tube into the sample holder and close the door. 

8.11 Press the far left ^ key to Zero. The display will show 0.00 mg/L P. 

8.12 Add the contents of one PhosVer 3 Powder Pillow to one test tube. 

8.13 Cap and shake for 10-15 seconds. 

8.14 Use a timer and let test tube stand for two minutes. 

8.15 After two minutes, wipe the outside of the test tube with a lint free abrasive wipe (kimwipes).
8.16 Place the test tube into the holder and close door. 

8.17 Results will be shown on the display. 

8.18 Record the undiluted reading on the weekly bench sheet along with the dilution used. 

8.19 Repeat steps 8.11 through 8.17 for each of the remaining test tubes. 

8.20 Multiply the result by the appropriate dilution factor. 

8.21 If results are above 1 mg/L P, notify Foreman immediately. 

9.0 DISPOSAL
9.1 All samples and reagents can be disposed of down the sink with plenty of water. 

9.2 Empty test tubes can be disposed of in regular garbage. 

10.0 ATTACHMENTS

Attachment I – Keyboard Layout – see following page.
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