APPENDIX E

Methods Checklist:  Ammonia - Nesslerization 

Date:  

Permit Holder:  


Township:  


County:  


NPDES Permit #:  


Person Interviewed:  


Title:  


Introduction:
The concentration of ammonia nitrogen in a sample may be determined by the addition of nessler reagent to the distillate.  After allowing time for color development,  the color is read at the wavelength between 400-425 nm for a 1 cm path length.  This method can accurately read ammonia concentrations between 0.4-5 mg/L.  If using a 5 cm pathlength,  the color can be read between 450-500 nm.  At this wavelength the method is accurate to 10 mg/L.  The addition of the nessler reagent will produce a yellow to brown color that is dependent on the concentration of ammonia.  By monitoring the color change from the Nessler’s reagent, the concentration of ammonia may be determined.

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

1979 US EPA Manual entitled, “Methods for Chemical Analysis of Water and Wastes,” EPA-600/4-79-20,  Revised 3/83, Method 350.2, (p. 350.2 1-5).

“Standard Methods for the Examination of Water and Wastewater,” 18th Edition, 1992.  Method 4500-NH3 C, (p. 4-78-80).

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

Holding Time:

28 Days,  maximum

Preservation:

Cool, 4°C, H2SO4, pH <2

Sample Container;
Plastic or Glass

Equipment:
Spectrophotometer: 


Nessler Reagent: 

Required by the 1979 EPA Manual, Revised 3/83, and the 18th Edition of Standard Methods (page):


Yes
No
NA

1.
Are all reagents made with ammonia free water? (4-79)
___
___
___

2.
Was the sample distilled before analysis,  or a variance been granted? (4-79)
___
___
___


Date of Variance: ___________________

3.
If a variance has been granted, is any chlorine removed with a dechlorinating 
___
___
___


reagent? (4-79)


Dechlorinating reagent: __________________________

4.
After dechlorinating,  is 1 mL of ZnSO4 added to a 100 mL sample? (4-79)
___
___
___

5.
Is 0.4 to 0.5 mL of 6N NaOH to achieve a pH of 10.5? (4-79)
___
___
___

6.
Is the precipitate formed cleared from the solution by centrifuging or 
___
___
___


filtering? (4-79)
___  ___  ___


(If filtering, make sure that the filter is ammonia free by testing filtrate by 


nesslerization.)

7.
If filtering the sample is the first 25 mL of filtrate discarded? (4-79)
___
___
___

8.
To ensure that there is a low amount of error, was the reagent blank and standards
___
___
___


handled in the same manner as the sample? (4-79)

9.
Is the boric acid used for the distillation neutralized by raising the pH with 
___
___
___


the nesslerization reagent or with NaOH? (4-79)

10.
Is 1 mL of Nessler reagent added to 50 mL of sample? (4-79)
___
___
___

11.
For undistilled samples, if turbidity develops with the addition of the nessler 
___
___
___


reagent, is 1 drop of EDTA added or 1-2 drops of Rochelle salt solution 


added? (4-79)

12.
If EDTA reagent is added to the sample is 2 mL of Nessler’s reagent added? (4-79)
___
___
___

13.
Are samples mixed thoroughly to insure standard color and conditions? (4-79)
___
___
___

14.
Is the reaction allowed to proceed for at least ten minutes, unless the 
___
___
___


manufacturer’s directions specify a different time period? (4-79)


Time:  _______________

15.
Are reaction times and temperatures kept constant for standards, blanks, and 
___
___
___


samples? (4-79)

16.
If the NH3-N levels are very low are the contact times for the blank, standards 
___
___
___


and samples increased to 30 minutes? (4-79)

17.
 Is a reagent blank run? (4-79)
___
___
___

18.
Are manufacturer’s calibrations followed exactly? (4-79)
___
___
___

19.
Are the matched cuvettes recommended for  the spectrophotometer? (4-79)
___
___
___

20.
Are the cuvettes clean and free from scratches and marks? (4-79)
___
___
___

21.
Is the absorbance measured at 400-425 nm for a 1 cm light path, or 
___
___
___


450-500 nm for a 5 cm light path? (4-79)


Wavelength: ____________ nm

22.
Is a standard curve constructed as a plot of the absorbance of the standards
___
___
___


versus the concentration of the standards? (4-79)

23.
Is a new calibration curve constructed with each new lot of Nessler reagent, or 
___
___
___


change in conditions? (4-79)

Calculations:




General Laboratory Techniques: 
Yes
No
NA
1.
Are two standards and a blank run with each set of samples?
___
___
___

2.
Is the date received recorded on all chemicals?
___
___
___

3.
Is the date opened written on all chemicals? 
___
___
___

4.
Is the Nessler reagent stored out of direct sunlight?
___
___
___

5.
Does the standard curve contain six data points and the blank?
___
___
___

6.
Is the standard curve present with the data for the calculations?
___
___
___

7.
Is the sample within the values plotted on the standard curve?
___
___
___

8.
Do the bench sheets contain all calibration data?
___
___
___

9.
Are calculations shown on the bench sheets?
___
___
___

10.
Are the analyst’s initials recorded on the bench sheet?
___
___
___

11.
Are the sample date and time recorded?
___
___
___

12.
Are the analysis date and time recorded?
___
___
___

13.
Are all raw data retained for three years?
___
___
___

Comments:

APPENDIX F

Methods Checklist:  Ammonia Distillation

Date:  

Permit Holder:  


Township:  


County:  


NPDES Permit #:  


Person Interviewed:  


Title:  


Introduction:

Ammonia concentrations in water may vary from less than 10 (g/L in some surface and ground waters to more than 30 mg/L in waste waters.  The two major factors influencing method selection are concentration and the presence of interferences.  Direct determination is applicable to clean water samples having low NH3-N concentrations, while distillation is required where interferences are present and greater precision is necessary, or cases of controversy.  Distillation and titration are preferred for samples with high NH3-N concentrations.

Nesslerization,  titration,  ammonia selective electrode method, and an automated phenate method are approved for NH3-N determination.

Distillation into boric acid followed by titration or nesslerization is especially for NH3-N concentrations greater than 5 mg/L.  For concentrations of 0.03-1400 mg NH3-N/L,  distillation into H2SO4  followed by ammonia selective electrode method or the phenate method  should be used.

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 350.2, (p. 350.2-1).

“Standard Methods for the Examination of Water and Wastewater,”  18th Edition, 1992,  Method 4500-

NH3 B, (p. 4-77-78).

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

28 Days

Preservation:

4°C refrigeration;  H2SO4, pH <2

Sample Container:
Glass or Plastic

Equipment:
Distillation Apparatus:  


Method of Ammonia Detection: 

Required by the 1979 EPA Methods Manual and the 18th Edition of Standard Methods (page):


Yes
No
NA

1.
Is ammonia free water used throughout the procedure? (4-77)
___
___
___


Purchased Ammonia Free Water: ______________________________

2.
If an ion exchange method is used to make ammonia free water,  is a strongly 
___
___
___


acidic cation exchange resin, or a mix of strongly acidic cation exchange and 


basic-anion exchange resins used? (4-78)

3.
If using distillation for making ammonia free water, is 0.1 mL of conc. H2SO4 
___
___
___


added to 1 L of distilled water and the solution redistilled? (4-78)

4.
If distilling to create ammonia free water,  is the first 100 ml of distillate 
___
___
___


discarded? (4-78)

5.
Is ammonia free water stored in a tightly stoppered glass container with 10 g of 
___
___
___


ion exchange resin/L of ammonia free water? (4-77)

6.
 Is an all borosilicate glass distilling apparatus used, or one containing a 
___
___
___


condenser made of aluminum or tin? (4-77)

7.
Is the distillation apparatus steam cleaned using a solution of ammonia free 
___
___
___


water, 20 mL of borate buffer, and adjusting to a pH of 9.5, with  6 N NaOH until 


the distillate shows no traces of ammonia?


Borate Buffer: ________________________________________

8.
Is the distillation apparatus left assembled after steam cleaning, until just 
___
___
___


before distillation to prevent contamination? (4-78)

9.
Is the sample dechlorinated?
___
___
___


Dechlorinating Agent: ________________________________

10.
If sodium sulfite is used for dechlorination is the solution prepared immediately 
___
___
___


before use? (4-78)

11.
Are 500 mL of dechlorinated sample or an aliquot diluted to 500 mL with NH3-N 
___
___
___


free water used? (4-78)


Other sample volume: __________ mL

12.
In sample preparation,  is 25 mL of borate buffer  solution added to the sample 
___
___
___


and adjusted to pH 9.5 with 6 N NaOH? (4-78)

13.
Is the sample distilled at a rate of 6-10 mL/min? (4-78)
___
___
___

14.
Is the distillate collected with the delivery tube below the surface of the acid 
___
___
___


collecting solution? (4-78)

15.
Is the correct acid collecting solution used for the method of ammonia 
___
___
___


detecting? (4-78)


Nesslerization:  50 mL plain boric acid: _______


Ammonia Selective Electrode Method:  50 mL 0.04N H2SO4: _______


Titrimetric Method:  50 mL indicating boric acid: ______


Phenate Method:  50 mL 0.04 N H2SO4: _______

16.
Is 200 mL of distillate collected? (4-78)
___
___
___

17.
Is the delivery tube of the condenser raised above the level of the distillate for 
___
___
___


the last minute or two of the distillation? (4-78)

18.
Is the distillate diluted to 500 mL with ammonia free water? (4-78)
___
___
___

General Laboratory Techniques: 
Yes
No
NA
1.
Is the ammonia free water tested with Nessler’s reagent to ensure that it is
___
___
___


ammonia free? ( If a yellow color develops, there is still ammonia present.)

2.
Are the distillation date and time recorded?
___
___
___

3.
Is the distillation followed immediately by ammonia analysis?
___
___
___

4.
Are the analyst’s initials recorded?
___
___
___

5.
Are the bench sheets self explanatory?
___
___
___

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

Comments:

APPENDIX G

Methods Checklist:  Ammonia-Ion Specific Electrode

Date:  

Permit Holder:  


Township:  


County:  


NPDES Permit #:  


Person Interviewed:  


Title:  


Introduction:
Ammonia is determined using an ion specific ammonia electrode.  The ammonia electrode uses a hydrophobic gas permeable membrane to separate sample solution from the internal solution, which is sensed by a pH electrode.  Interferences include volatile amines and mercury, which forms strong complexes with ammonia.  This method covers the range from 0.03-1,400 mg NH3-N/L.  Color and turbidity have no effect on the measurement, therefore distillation may not be necessary.

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 350.3, (p.  3-1-2).

“Standard Methods for the Examination of Waste Water,” 18th Edition, 1992, method 4500-NH3 F, (p. 4-81-82).

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

28 Days, maximum

Preservation:

Cool, 4°C, H2SO4, pH<2

Sample Container:
Glass or Plastic

Equipment:
Meter Type: 


Probe Type: 

Required by the 1979 EPA Methods Manual, Revised 3/83, and the 18th Edition of Standard Methods (page):


Yes
No
NA

1.
Has the sample been distilled or a variance granted? (4-82)
___
___
___


Date of Variance: ________________

2.
Are manufacturer’s calibration procedures followed? (4-82)
___
___
___

3.
Is ammonia free water used in making all solutions? (4-82)
___
___
___

4.
Are stock solutions made covering the range of sample concentrations using 
___
___
___


decimal dilutions of a stock NH4Cl solution? (4-82)


Other Standard Dilutions: _____________________________________

5.
Is a reagent blank run to ensure the quality of all solutions? (4-82)
___
___
___

6.
Are the meter and electrode calibrated using the standard solutions? (4-82)
___
___
___

7.
Is a magnetic stirrer used without introducing air bubbles into the solution? (4-82)
___
___
___

8.
Are the standards read from the lowest to highest concentrations?(4-82)
___
___
___

9.
Is 1 mL of 10 N NaOH added to all standards and samples after immersion of the 
___
___
___


electrode to prevent the loss of ammonia from the sample (pH 11)? (4-82)

10.
Is the volume of any additional NaOH over 1 mL recorded? (4-82)
___
___
___

11.
Is the concentration of the sample within the standard curve?(4-82)
___
___
___

12.
Is the concentration of the sample read from the standard curve? (4-82)
___
___
___

Calculations:




General Laboratory Techniques 
Yes
No
NA

1.
Is the conversion to mg/L from the standard curve shown on the bench sheets, 
___
___
___


if necessary?

2.
Is a new standard curve plotted with each new set of standards or with a change 
___
___
___


in procedure?

3.
Are QC standards run quarterly?
___
___
___

4.
Are all calibrations recorded on the bench sheets?
___
___
___

5.
Are analyst’s initials recorded on the bench sheet?
___
___
___

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

7.
Are analysis date and time recorded?
___
___
___

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

9.
Are all raw data retained for three years?
___
___
___

Comments:

AMMONIA DISTILLATION EXEMPTION

40 CFR Part 136 states:

Manual distillation is not required if comparability data on representative effluent samples are on company file to show that this preliminary distillation step is not necessary; however, manual distillation will be required to resolve any controversies.

DEP is requiring at a minimum:

-
Seven (7) split samples of “representative effluent”.

-
To be taken over approximately one (1) month time period.

-
Duplicate side-by-side analysis of the split sample for ammonia nitrogen - one (1) pair of duplicate splits run with distillation, one (1) pair of duplicate splits run without distillation.  Samples may be run at an outside lab.

-
Submit report to include:  (1) information about the treatment plant - Permittee’s name, NPDES permit number, municipality, and county location.  (2) Information about the split samples - report results, clearly identifying samples with and without distillation; date of samples; type of sample (grab, eight (8) hour composite).  (3) A request to be notified if comparability testing does or does not support elimination of the distillation step.

Chapter 9 / Appendix E / Page 1

_949215043.unknown

_954833714.unknown

