APPENDIX E

Methods Checklist:  Phosphorous-Ascorbic Acid (Colorimetric, Single Reagent)

Date:  

Permit Holder:  


Township:  


County:  


NPDES Permit #:  


Person Interviewed:  


Title:  


Introduction:

The ascorbic acid method-single reagent, is used to detect the concentration of phosphorous in drinking, surface and saline waters, domestic and industrials wastes.  The method is specific for the orthophosphate ion.  All samples must therefore undergo a digestion method to oxidize organic matter effectively to release the phosphates as orthophosphates.  The persulfate digestion method should be run before the ascorbic acid method of phosphorous analysis in order for the oxidation to occur.

In the single reagent method, ammonia molybdate and potassium antimonyl tartrate react in an acid medium with orthophosphate to form phosphomolybdic, that is reduced to a blue color by ascorbic acid.  The intensity of the color is proportional to the amount of phosphorous present, so the concentration can be determined.

40 CFR, Part 136, July 1, 1996, References:

1979 US EPA Manual entitled, Methods for the Chemical Analysis of Water and Wastes, “ EPA-600/4-79-020, Revised 3/83, Method 356.2 (p.  365.2-1-6).

“Standard Methods for the Examination of Water and Wastewater,”  18th Edition,  1992,  method 4500-P-E,  (p.  4-115).

Table II, 40 CFR, Part 136, July 1, 1996:


Total Phosphorous
Orthophsophate

Holding Time:
28 Days
48 hours


Preservation:
Cool, 4oC, H2SO4, pH<2
Filter,  Cool, 4oC


Sample Container:
Plastic Glass
Plastic, Glass

Equipment:
Spectrophotometer: 

Required by the EPA Methods Manual,  Revised 3/83, and the 18th Edition of Standard Methods (page):


Yes
No
NA

1.
Did the sample undergo persulfate digestion? 
___
___
___

2.
Is a separate set of glassware used for the determination of phosphorous? (4-115)
___
___
___

3.
Is all glassware acid washed with 1:1 HCl and rinsed with distilled water? (4-115)
___
___
___

4.
Is 50 mL of sample pipetted into a clean dry test tube, or a 125 mL Erlenmeyer 
___
___
___


flask? (4-115)


Other recommended volume:  ______ mL

5.
Is one drop (0.05 mL) of phenolphthalein indicator added to the sample? (4-115)
___
___
___

6.
If a red color develops is 5 N H2SO4 added dropwise to discharge the 
___
___
___


color? (4-115)

7.
Is the combined reagent made fresh daily and used within four hours?(4-115)
___
___
___


Purchased Reagent: ____________________________________

8.
Is 8.0 mL of the combined reagent added and the solutions mixed 
___
___
___


thoroughly? (4-115)

9.
Are 10 minutes waited, or the manufacturer’s time limits followed before 
___
___
___


measuring the absorbance? (4-115)


Time: ________

10.
Are the cuvettes clean,  and free from scratches and marks? (4-115)
___
___
___

11.
Is the absorbance measured at 880 nm or 650 nm (depending on 



procedure)? (4-115)
___
___
___


Wavelength:  ________ nm

12.
Is a reagent blank used as a reference solution (zero)? (4-115)
___
___
___

13.
Is a calibration curve, absorbance vs. concentration,  constructed using six 
___
___
___


standards? (4-115)

General Laboratory Techniques: 
Yes
No
NA

1.
Is a blank and three standards run with each set of samples?
___
___
___

2.
Is the spectrophotometer properly calibrated and run according to 
___
___
___


manufacturer’s instructions?

3.
Are the results reported as mg/L?
___
___
___

4.
Are all calculations shown on the bench sheets?
___
___
___

5.
Is the standard curve found with the bench sheets?
___
___
___

6.
Are all samples within the standard curve?
___
___
___

7.
Are all bench sheets self explanatory?
___
___
___

8.
Are the sample date and time recorded?
___
___
___

9.
Are the analysis date and time recorded?
___
___
___

10.
Are the analyst’s initials found on the bench sheets?
___
___
___

11.
Is all raw data retained for three years?
___
___
___

Comments:

APPENDIX F

Method Checklist:  Phosphorous- Ascorbic Acid (Two Reagent)

Date:  

Permit Holder:  


Township:  


County:  


NPDES Permit #:  


Person Interviewed:  


Title:  


Introduction:

The ascorbic acid method (two reagents), is used to determine the amount of phosphorous in drinking, surface and saline waters, as well as in industrial and domestic wastes.  The method is based on the detection of  the orthophosphate ion colorimetrically.

To detect all of the phosphorous as orthophosphate the sample must undergo acid hydrolysis using the persulfate digestion method.  Ammonium molybdate and antimony potassium tartrate react in an acid medium with dilute solutions of phosphorous.  The complex is reduced to an intense blue color using ascorbic acid.  The intensity of the color is proportional to the amount of orthophosphate, and therefore to the phosphorous concentration.  This method is  applicable for phosphorous concentrations of 0.01-1.2 mg P/L.

40 CFR, Part 136, July 1, 1996, References:
1979 EPA Manual entitled “Methods for Chemical Analysis of Water and Wastes,” EPA-600/4-79-020, Revised 3/83, Method 365.3, (p. 365.4-1-4).

Table II, 40 CFR, Part 136, July 1, 1996:


Total Phosphorous
Orthophsophate


Holding Time:
28 Days
48 hours


Preservation:
Cool, 4°C, H2SO4, pH<2
Filter,  Cool, 4°C


Sample Container:
Plastic Glass
Plastic, Glass

Equipment:
Spectrophotometer: 


Waterbath: 

Required by the EPA Methods Manual,  Revised 3/83 (page):


Yes
No
NA

1.
Is the sample collected so that benthic acid and other sediments are not collected 
___
___
___


with the sample? (365.3-1)

2.
Has the sample been digested using persulfite digestion? (365.3-3)
___
___
___

3.
After the solution is cool, is it diluted to 50 mL? (365.3-3)
___
___
___

4.
Are 50 mL aliquots of standards and samples used for determining orthophosphate 
___
___
___


concentration? (365.3-3)

5.
Is 11 N sulfuric acid and 4 mL of ammonium molybdate-antimony 
___
___
___


potassium tartrate added to the solution and mixed?  (No acid needs 


added if the sample as undergone digestion) (365.3-3)

6.
Is 2 mL of ascorbic acid solution added to the solution? (365.3-3)
___
___
___


Ascorbic Acid Solution: _______________________________


Date: ___________ (Less than two weeks)

7.
Are the cuvettes clean and free from scratches and marks? (365.3-4)
___
___
___

8.
After 5 minutes, is the absorbance read at 650 nm with a spectrophotometer?
___
___
___


(365.3-4)

9.
Is the phosphorous concentration determined from a standard curve of 
___
___
___


absorbance versus concentration? (365.3-4)

10.
Is the concentration recorded as mg/L? (365.3-4)
___
___
___

General Laboratory Techniques: 
Yes
No
NA

1.
Is there a separate set of glassware for determining phosphorous concentration?
___
___
___

2.
Is all glassware washed with 1:1 HCl and rinsed with distilled water?
___
___
___

3.
Is the spectrophotometer properly calibrated and run according to manufacturer’s 
___
___
___


directions?

4.
Does the sample fall on the standard curve?
___
___
___

5.
Are two standards and a blank run with each set of samples?
___
___
___

6.
Is the sample date and time recorded on the bench sheets?
___
___
___

7.
Is analysis date and time recorded on the bench sheet?
___
___
___

8.
Are all calculations recorded on the bench sheets?
___
___
___

9.
Are the analyst’s initials found on the bench sheets?
___
___
___

10.
Are all raw data retained for three years?
___
___
___

Comments:

APPENDIX G

Methods Checklist:  Phosphorous-Persulfate Digestion
Date:  

Permit Holder:  


Township:  


County:  


NPDES Permit #:  


Person Interviewed:  


Title:  


Introduction:

The methods used to detect phosphorous in water and wastewater samples are specific for the orthophosphate ion.  All samples must therefore undergo a digestion method to oxidize organic matter effectively, releasing phosphorous as orthophosphate.  The persulfate digestion method should be used in conjunction with the manual (one or two reagents) or automated ascorbic acid methods for the detection of the orthophosphate ion.

40 CFR Part 136, July 1, 1996,  References:

1979 US EPA Manual entitled “Methods for Chemical Analysis of Water and Wastes,” EPA-600/4-79-020, Revised 3/83, Method 365.2,  (p.  365.2-1-6).

“Standard Methods for the Examination of Water and Wastewater,” 18th Edition, 1992, Method 4500-P-B, (p. 4-112).

Table II, 40 CFR, Part 136, July 1, 1996:


Total Phosphorous
Orthophosphate


Holding Time:
28 Days
48 hours


Preservation:
Cool, 4°C, H2SO4, pH<2
Filter, Cool, 4°C


Sample Container:
Plastic,  Glass
Plastic, Glass

Equipment:
Method of Phosphorous Determination: 


Autoclave:

Required by the EPA Methods Manual revised 3/83 and the 18th Edition of Standard Methods:


Yes
No
NA

1.
Is a separate set of glassware dedicated for the determination of 
___
___
___


phosphorous? (4-112)

2.
Is all glassware washed with hot, diluted, 1:1 HCl and rinsed with distilled 
___
___
___


water? (4-112)



(If there is a separate set of glassware,  the acid wash does not need to 


be performed every time.)


Other Cleaning Method: _________________________

3.
For safety, are acids always heated under a hood?
___
___
___

4.
Is a 50 mL sample or a sample diluted to 50 mL with distilled water used in the 
___
___
___


digestion? (4-112)


Other sample volume: _______ mL

5.
Is 0.05 mL (1 drop) of phenolphthalein indicator solution added to the 
___
___
___


sample? (4-112)

6.
If a pink color develops after the indicator is added, is sulfuric acid solution 
___
___
___


dropped into the sample until the color dissipates? (4-112)


(Until the solution is acidic,  pH < 7.)

7.
Is 1 mL of H2SO4 and either 0.4 g ammonia persulfate [(NH4)2S2O8] or 
___
___
___


0.5 g potassium persulfate [K2S2O8 ] added to the sample? (4-112)


Other Source:  ___________________________

8.
Is the sample boiled gently on a preheated hot plate for 30-40 min. until a 
___
___
___


volume of 10 mL is reached? (4-112)


9.
After cooling, is the sample diluted to 30 mL with distilled water? (4-112)
___
___
___

10.
Is phenolphthalein (0.05 mL, or 1 drop) added to the dilution? (4-112)
___
___
___

11.
Is the sample neutralized using NaOH until a faint pink color is obtained? (4-112)
___
___
___


(Until the sample is basic,  pH>7)

12.
Alternatively,  is the sample heated for 30 minutes in an autoclave or pressure 
___
___
___


cooker at 98-137 kPa? (4-112)

13.
After autoclaving, is 1 drop of phenolphthalein added, and the solution 
___
___
___


neutralized to a faint pink color using NaOH? (4-112)


(Until the sample is basic,  pH >7.)

14.
Is the sample brought to 50 mL with distilled water? (4-112)
___
___
___

15.
If a precipitate is formed, is the sample NOT filtered, but shaken? (4-112)
___
___
___

16.
Is the phosphorous concentration determined through the use of the manual or 
___
___
___


automated ascorbic acid methods? (4-112)

General Laboratory Techniques: 
Yes
No
NA
1.
Is the digestion included on the bench sheets?
___
___
___

2.
Is the digestion followed immediately by analysis?
___
___
___

3.
Are the analyst’s initials found on the sheets?
___
___
___

4.
Are the sample date and time recorded?
___
___
___

5.
Is the analysis date and time recorded?
___
___
___

6.
Are all raw data retained for three years?
___
___
___

Comments:

APPENDIX H

Phosphorous Ascorbic Acid (Single Reagent)

Sample
Date: 

Analysis
Date: 


Time: 


Time: 


Analyst: 

Sample
Digestion
Dilution Factor
pH Check
Instrument Reading
Conversion Factor
Result

(mg/L P)

Influent







Effluent







Blank







Standard 1







Standard 2







Calculations:

Sample
Date: 

Analysis
Date: 


Time: 


Time: 


Analyst: 

Sample
Digestion
Dilution Factor
pH Check
Instrument Reading
Conversion Factor
Result

(mg/L P)

Influent







Effluent







Blank







Standard 1







Standard 2







Calculations:
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