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1.0 Scope and Applicability

1.1 This method is based on the Berthelot reaction. Ammonium reacts with alkaline phenol, then with sodium hypochlorite to form indophenol blue. Sodium nitroprusside (nitroferricyanide) is added to enhance sensitivity. The absorbance of the reaction product is measured at 630 nm, and is directly proportional to the original ammonia concentration in the sample.

1.2 This method covers the determination of ammonium (phenolate) in potable and surface waters.

1.3 The method is based on reactions that are specific for the ammonium (NH4) ion.

1.4 The applicable range is 0.005 to 5.00 mg N as NH4/L. The method detection limit is 0.007 mg N as NH4/L. The method throughput is 60 injections per hour.

2.0 Summary of Method

2.1 This SOP covers procedures that take place in the wet chemistry laboratory after samples have been processed according to ESF-SOP-007.  The ammonium determination is made on a filtered water sample using the Latchat Quickchem 8000, Flow Injection Analysis, Autoanalyzer (Hach Co.).   

2.2 The project principle investigator has optimized the Latchat instrument for all nutrient analyses required.  Four independent channels are set with mixing manifolds in line with a colorimeter (spectrophotometer).  For each sampling event two analytical schedules are run that cover all nutrient species of interest.  For the ammonium determination the first schedule is of interest and is set to analyze the dissolved fractions DRP, NO2-3, and NH4 on the same sample split. Hence, a low range orthophosphate manifold (0 to 400 ppb), low flow cadmium reduction manifold (0 to 5 ppm), and phenolate manifold (0 to 5 ppm) have been configured, respectively, for this purpose.  A mixed standard of PO4, NO3, and NH4 is prepared for calibration of the method at the beginning of each run.  

2.3 Sampling preparation, processing, and analytical blanks are included in each schedule, as are Matrix spikes, calibration check standards, analytical duplicates, and recovery standards as indicated in the sample schedules provided in Appendix A .

2.4 This nutrient analysis protocol represents a unique application of the Latchat Flow Injection Analysis System and was developed specifically for this project to meet the sample handling and loading requirements.  

2.5 This NH4 SOP was adopted and slightly modified from the EPA approved Latchat QuikChem Method 10-107-06-1-B (Smith, 2001).

3.0. Definitions

Dissolved (nutrient form)	Dissolved analytes are qualified based on a glass fiber filter size of 0.47 um (equivalent to Whatman GF/F).

DI- water		Water taken from a Reverse Osmosis, Ion Exchange Resin, or Distillation system and then passed through a second ion exchange system.  Water of this quality should be no more than 18 ohm resistivity. The water meets ASTM II criteria and is considered reagent grade.

Analytical Batch	 The set of samples extracted/distilled/or digested at the same time.

Calibration Standard	A solution prepared from the primary dilution standard solution or stock standard solutions. The solutions are used to calibrate the instrument response with respect to analyte concentration.

Field Blank	An aliquot of reagent water or equivalent neutral reference material treated as a sample in all aspects, including exposure to a sample bottle holding time, preservatives, and all preanalysis treatments. The purpose is to determine if the field or sample transporting procedures and environments have contaminated the sample.

Field Duplicate 	Two samples taken at the same time and place under identical circumstances which are treated identically throughout field and laboratory procedures. Analysis of field duplicates indicates the precision associated with sample collection, preservation, and storage, as well as with laboratory procedures.

Lab Blank	An aliquot of reagent water or equivalent neutral reference material treated as a sample in all aspects, except that it is not taken to the sampling site. The purpose is to determine if the analytes or interferences are present in the laboratory environment, the reagents, or the apparatus.

Laboratory Duplicate	Two aliquots of the same environmental sample treated identically throughout a laboratory analytical procedure. Analysis of laboratory duplicates indicates precision associated with laboratory procedures but not with sample collection, preservation, or storage procedures.

Method Detection Limit	The lowest level at which an analyte can be detected with 99 percent confidence that the analyte concentration is greater than zero.


4.0 Health and Safety Warnings

4.1	Standard laboratory personal protective equipment (i.e., lab coat, gloves, safety glasses, and safety shoes) are required in wet chemistry lab where analysis is performed.

4.2 	The toxicity or carcinogenicity of each reagent used in this method has not been fully established. Each chemical should be regarded as a potential health hazard and exposure should be as low as reasonably achievable. Cautions are included for known extremely hazardous materials.

4.3 	Each laboratory is responsible for maintaining a current awareness file of the Occupational Health and Safety Act (OSHA) regulations regarding the safe handling of the chemicals specified in this method. A reference file of Material Safety Data sheets (MSDS) should be made available to all personnel involved in the chemical analysis. The preparation of a formal safety plan is also advisable.
4.4 	The following chemicals have the potential to be highly toxic or hazardous, for detailed explanations consult the MSDS.

4.4.1. Phenol
4.4.2. Sodium Nitroferricyanide
4.4.3. Sulfuric Acid
4.4.4. Sodium Hydroxide
5.0 Cautions

5.1.	PVC PUMP TUBES MUST BE USED FOR THIS METHOD

5.2.	Wear gloves. Neopreen gloves are best.  If you need more dexterity use the thickest nitrile available and change frequently.   Phenol causes severe burns and is rapidly absorbed into the body through the skin.

5.3. 	Samples run in mixed batches with Nitrate and Phosphate wet chemistries can not be preserved and must be run within 48hrs.  For Ammonium only, samples should be preserved to pH <2 with sulfuric acid upon collection. The maximum holding time is then 28 days.

5.4.	Samples should be collected in plastic or glass bottles. All bottles must be thoroughly cleaned and rinsed with reagent water. Volume collected should be sufficient to insure a representative sample, allow for replicate analysis (if required), and minimize waste disposal.

5.5. 	Add reagents in the order that they appear on the manifold to reduce staining.

5.6. 	See Table 1 for appropriate disposal methods for unused reagent solutions. The effluent line from the ammonium manifold shall be directed into its own waste container.

6.0 Interferences

6.1. 	Calcium and magnesium ions may precipitate if present in sufficient concentration. EDTA is added to the sample in-line in order to prevent this problem.

6.2. 	Color, turbidity and certain organic species may interfere. Turbidity is removed by manual filtration. Sample color may be corrected for by running the samples through the manifold without color formation.

6.3. 	Eliminate any marked variation in acidity or alkalinity among samples because intensity of measured color is pH-dependent. Likewise, ensure that the pH of standard ammonia solutions approximates that of sample.
	
7.0 Personnel Qualifications

7.1	Each scientist/technician is responsible for following this SOP as written and notifying the author, QA officer, and or the Project Leader, as appropriate, of equipment or procedural problems found during the use of this SOP.

7.2	The techniques of a first-time scientist/technician shall be reviewed by a senior scientist/technician prior to initiating this SOP alone.

7.3	In house training on the Latchat Quikchem 8000 is required for sample analysis.

8.0 Equipment and Supplies

8.1. 	Balance -- analytical, capable of accurately weighing to the nearest 0.0001 g.

8.2. 	Glassware -- Class A volumetric flasks, pipettes or plastic containers as required. Samples may be stored in plastic or glass.

8.3. 	Flow injection analysis equipment designed to deliver and react sample and reagents in the required order and ratios.
8.3.1. Sampler
8.3.2. Multichannel proportioning pump
8.3.3. Reaction unit or manifold
8.3.4. Colorimetric detector
8.3.5. Data system

8.4. 	Special Apparatus
8.4.1. Heating unit Latchat Part No. A85X00 (X=1 for 110V, X=2 for 220V)
8.4.2. PVC PUMP TUBES MUST BE USED FOR THIS METHOD

8.5. 	Vortex Mixer

8.6.	Digital Pippettor for dilution of stock standard solutions and delivery of spike solutions

8.7.	Helium tank, regulator, and attached degassing tube.

8.8.	Disposable glass culture tubes; serve as Latchat system sampling ‘cups’. See ESF-SOP-007 for specifications.	

8.9	Chemicals needed to prepare reagents and standards in Table 1.

9.0	Procedure

9.1.  Prepare Reagents (see Table 1)

9.1.1.	Use ASTM Type II water for all reagents and standard solutions. 

9.1.2.	Degas reagents with helium, except for phenolate:
To prevent bubble formation, degas all solutions except the standards with helium. Use He at 140kPa (20 lb/in2) through a helium degassing tube (Lachat Part No. 50100.). Bubble He through the solution for one minute.  Use designated bubbler wand to control possible contamination.

9.1.3.	Reagent 1. Sodium Phenolate (See Table 1)
CAUTION: Wear gloves, neoprene preferred, thick nitrile acceptable. Phenol causes severe burns and is rapidly absorbed into the body through the skin. Prepare fresh every  day or two. Discard when reagent turns dark brown.  It is best to prepare this reagent the morning that the analysis is to be performed.

9.1.4. 	Reagent 2. Sodium Hypochlorite (See Table 1)
Prepare fresh daily

9.1.5.	Reagent 3. Buffer (See Table 1)
Prepare fresh monthly

9.1.6.	Reagent 4. Sodium Nitroprusside (See Table 1)
Prepare fresh every month.

9.1.7.	Reagent 5. 1 N hydrochloric acid (1 volume concentrated HCl added to 11 volumes of DI- water; See Table 1).

9.1.8.	Reagent 6. Carrier and Diluent (0.20 % Sulfuric Acid) (See Table 1)
		This reagent can be DI-water only if samples are not preserved with acid.

9.2. 	Prepare Calibration Standards and Spike Solution as described in Table 1.  If analyzing for ammonium along with NO2-3 and DRP on the same sample split refer to Table 1 in ESF-SOP-026.

9.3. 	Prepare samples for analysis following sample processing procedures outlined in ESF-SOP-007. At the end of this step there should be a sample tray ready for loading onto the autosampler. See Appendix A for an example sample schedule.

9.4. 	Prepare Matrix Spikes (See Table 1 or ESF-SOP-026, pending specific analyses required).  After the spike has been added to the sample, vortex the sample cup for 5 seconds and return to the autosampler tray.

9.5.	Set up Ammonium manifold as specified in Smith, 2001.

9.6. 	Turn on the Latchat Quickchem Colorimeter Unit.

9.7.	Input analytical system parameters in the latchat software program as specified in Smith, 2001.  This occurs upon first application of the method.  If the manifold specifications do not change or the manifold is not switched out between runs then this information remains saved in the software system.

9.8. 	Attach reagent lines and condition pump tubes by rolling on a flat surface for several seconds.  Replace pump tubes every 6 months or earlier as required.

9.9. 	Fill a container with fresh DI-water or AWBERC house RO water. The reagent lines are placed in this container to serve as the pre-analysis rinse of the manifold.  Fill a separate container with DI-water and use this for the probe rinse. 

9.10.	Turn pump on and select the “manual” button.  If needed spray rollers with silicone and wipe with kim wipe or equivalent. The pump roles should be greased at least quarterly.

9.11. 	Attach pump compression brackets to each reagent line, probe rinse line, and sample line, and then to the pump. 

9.12. 	Pump DI water through all reagent lines and check for leaks and smooth flow. Switch lines to  the reagent bottles, making sure effluent line from the colorimeter is directed into the appropriate waste container, and allow the system to equilibrate until a stable baseline is achieved. Baseline stability is viewed by selecting the preview button in the software system. 

9.13. 	Turn on the autosampler.

9.14. 	Place standards and samples in the autosampler. Input the schedule information required by the software system (See Hach 2003). Follow the sample ID scheme outlined in ESF-SOPs-007 and 010. See Appendix A for an example.

9.14.1. 	Calibration standards are scheduled to begin each run. The software system will then associate the concentrations with the peak area for each standard to determine the calibration curve. Calibration curves with r-squared values less then 0.95 are un-acceptable.  If this occurs standards need to be prepared again and re-run.

9.14.2.	Quality control Blanks are scheduled to run immediately after the calibration curve is verified. Blanks returning concentrations greater than 2.5 times the method MDL (0.018 mg/l) are considered contaminated and a correction of the final concentration will have to be applied to the sample concentrations. The equation for the blank correction factor is:

			Blank Corrected Concentration = D-Bave

 	Where D = Determined concentration of analyte and Bave = is the average concentration of blank replicates. Blanks are run at 2% of an analytical batch.

9.14.3.	Quality control Analytical Duplicates are scheduled to run on every 10th sample. After a run compute the relative percent difference (RPD) between two sample results using the following equation:


Where, D1 = Concentration of analyte in the sample, D2 = Concentration of analyte in the second (duplicate) sample.  RPDs for ammonium wet chemistry falling outside of ±7% fail QC and the data must be flagged accordingly before submission to the ESF database administrator.  

9.14.4. 	Analyses of matrix spike samples are required to demonstrate ammonium method accuracy and to monitor matrix interferences (interferences caused by the sample matrix). The laboratory must spike a minimum of 10% of all samples (one sample in each batch of ten samples) in an analytical batch. The concentration of the spike in the sample shall be determined as 1 to 5 times higher than the background concentration (see Table 1 or ESF-SOP-026). 

Calculate the percent recovery (P) of the analyte in each aliquot using the following equation.

Where, A = Measured concentration of analyte after spiking, B = measured background concentration of analyte, T = True concentration of the spike. Spikes for ammonium wet chemistry falling outside of ±15% fail QC and the data must be flagged accordingly before submission to the ESF database administrator.

9.14.5   Verify calibration using a midrange calibration standard every ten samples or every analytical batch. Compute the percent recovery at the end of the run using the following equation:

				%Recovery = D/K * 100

Where, D = Determined concentration of analyte in the calibration standard, K = Actual concentration of the analyte in the calibration standard.  If % recovery exceeds +/-10%, the analytical system is judged to be out of control, and the problem must be immediately identified and corrected and the analytical batch reanalyzed.

9.15.	Configure the Autosampler and Autodiluter according to Latchat Instruments User Manual (Hach Co. 2003).

9.16. 	Before starting the run make sure that the pump selection button “normal operation” has been selected.  This causes the pump to turn to a low speed setting when the run schedule has finished and saves on reagent.  Prompt data system to start analysis.

9.17. During analysis check progress periodically to insure steady baseline and to look for out of range values. At the end of the run, review the peak profiles for each sample noting any irregularities (drifting base line or air spikes).  Re-run select irregular samples if required.

9.18. Remove reagent lines from individual reagent bottles and place in the 1N HCL reagent to clean the manifold tubes.  Pump the HCl solution through the lines for several minutes.

9.19. Return the reagent lines to the DI-Water rinse and pump for several minutes.

9.20. Remove the reagent lines from the DI-Water rinse and pump air through the manifold until dry (several minutes).

9.21. Export run schedule output to a csv file (See Hach 2003) and import into an Excel Worksheet. Run QC calculations/corrections described above in step 9.14 and flag data as appropriate.  

9.22. Send data report to ESF Database administrator for upload to ESF-Database.


10.0	Calculation

10.1.	Calibration is done by injecting standards.  The data system will then prepare a calibration curve by plotting response versus standard concentration. Sample concentration is calculated from the regression equation.

10.2.	Refer to the procedures section for calculations associated with quality control samples

11.0	Data and Records Management

11.1. The Analytical Schedule Worksheets define the sample IDs for inclusion in the Software program that compiles the carbon and nutrient analytical data.  Any occurrences that may affect data quality during the bottle preparation, sampling, and sampling splitting or filtration procedures shall be noted on these sheets.  Hard copies of these worksheets shall be tracked by the manager of the Wet Chemistry Laboratory conducting the analyses. 

11.2. Report only those values that fall between the lowest and highest calibration standards.  Samples exceeding the highest standard should be diluted and reanalyzed.

11.3. Report sample results for ammonium in mg N/L as NH4 to three significant figures for samples above the MDL.  Report results below the MDL as less than the detection limit.

11.4.	Flag data failing QC criteria and include a metadata file explaining the reason for the flagged values.

12.0	Quality Control and Quality Assurance

12.1	Analyses of matrix spike samples are required to demonstrate method accuracy and precision and to monitor matrix interferences (interferences caused by the sample matrix). The procedure and QC criteria for spiking are described in section 9.14.

12.2.	Analyses of laboratory blanks are required to demonstrate freedom from contamination. 

12.3.	The laboratory shall, on an ongoing basis, demonstrate through calibration verification that the analysis system is in control. Calibration is verified using a midrange calibration standard every ten samples or every analytical batch.

12.4.	The laboratory should maintain records to define the quality of data that is generated.

12.5.	Compute the relative percent difference (RPD) between two sample results. The RPD for duplicates shall meet the current laboratory acceptance criteria.  If the criteria are not met, the analytical system is judged to be out of control, and the problem must be immediately identified and corrected and the analytical batch reanalyzed.  

12.6.	All laboratory equipment and instrumentation used in this SOP that does not have specified calibration procedures herein  shall be calibrated and maintained in the manner specified under the QC procedures outlined in ESF-SOP-039. 

13.0. References

Hach Company. 2003. QuickChem FIA+ Automated Ion Analyzer: User Manual. Lachat Instruments a Hach Company Brand, USA.

Smith, P. 2001. QuikChem Method 10-107-06-1-B. Latchat Instruments, 5600 Lindburgh Drive, Loveland CO 80539.

ESF-SOP-007. Analytical Schedules, Sample Bottle Preparation and Sample Filtration for Carbon and Nutrient Wet Chemistry Analyses. On file in the Experimental Stream Facility System Control Room or available upon request from Christopher T. Nietch, U.S. EPA, National Risk Management Research Laboratory, 26 West Martin Luther King Drive, MS 690, Cincinnati, OH 45268.

ESF-SOP-026. Nitrate/nitrite Wet Chemistry. On file in the Experimental Stream Facility System Control Room or available upon request from Christopher T. Nietch, U.S. EPA, National Risk Management Research Laboratory, 26 West Martin Luther King Drive, MS 690, Cincinnati, OH 45268.

ESF-SOP-039. Verification of Experimental Stream Facility Support Equipment and Deionized Water System. On file in the Experimental Stream Facility System Control Room or available upon request from Christopher T. Nietch, U.S. EPA, National Risk Management Research Laboratory, 26 West Martin Luther King Drive, MS 690, Cincinnati, OH 45268.






[image: ]Table 1. 	Ammonium Wet Chemistry Reagent, Standard, and Spike Recipes, Holding Times, Container Specs, Disposal Method, Notes, and Tracking. Posted in wet chemistry laboratory.	Comment by Lowry, Mary: Reagent 1 stored in amber glass	Comment by Lowry, Mary: Reagent 6 if just water (DDI) use fresh daily.	Comment by Lowry, Mary: Since we are now running a mixed standard the standard for ammonia is not used  Second chart
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Reagent 

#

Name Prep Flask Chemical Ingredients Efficacy

Storage 

Container

Disposal 

Method

Notes

150/300 ml DI water

20.75/41.5 g 

Crystalline Phenol

8/16 g 

Sodium Hydroxide

 (NaOH); slowly 

while stirring

125/250 g DI water

125/250 g 5.25% 

NaOCl

Shake to mix.

50 g 

disodium ethylenediamine 

tetraacetate dihydrate

9 g 

sodium hydroxide

Stir to dissolve.

3.5 g 

Sodium Nitroprusside

1000 g-ml DI water 

Invert to mix.

227 g Di Water

900 ml DI water

2 ml 

Concentrated Sulfuric Acid

Dilute to mark and invert to mix.

NH3 

Spike 

Sol

2500 N mg l-1

100 ml 

volumetric

0.955 g dried ammonium chloride; see below, 

following notes will result in 4.17 ppm spike

1 month

square 

nalgene

sink

10 ul spike added 

to 5 ml gives a 5 

ppm solution. 

Refrigerate.

3.819 g dried ammonium chloride; 2 hours at 

110 

o

C

Dissolve and dilute to mark.

6.25 ml of 1000 mg l-1 stock 1

450 ml Di water

1 ml H2SO4,dilute to mark and invert to mix.

200 ml of 12.5 mg l-1 stock 2

Dilute to mark with 

Reagent 6

 and invert to 

mix.

50 ml of StdA

Dilute to mark with 

Reagent 6

 and invert to 

mix.

25 ml of StdA

Dilute to mark with 

Reagent 6

 and invert to 

mix.

10 ml of StdA

Dilute to mark with 

Reagent 6

 and invert to 

mix.

2 ml of StdA

Dilute to mark with 

Reagent 6

 and invert to 

mix.

1 ml of StdA

Dilute to mark with 

Reagent 6

 and invert to 

mix.

Method 10-107-06-1-B: Ammonium Nitrogen by Phenolate Colorimetry - Samples perserved to pH<2 with sulfuric acid

square 

nalgene

sink STDF

NH3-StdF-0.05 

mg l-1

100 ml 

volumetric

2 weeks



Working Standards and Spike Solution for NH4 when analyzing separately. Use combined standard (see Nitrate-Nitrite chart (ESF-SOP-026) when also analyzing for NO2-3 and DRP)



Store in 

refrigerator.

Store in 

refrigerator.

See above. Best to 

prepare this fresh 

just before 

analysis.

Neutralize to pH 

8.5 with strong acid  

to prevent staining 

of heater tubing. 

Refrigerate.

Store in 

refrigerator.

Store in 

refrigerator.

This reagent can 

be used to 

decrease pH of 

buffer (Reagenet 

4). Refrigerate.

This reagent is 

used for standard 

prep. as well. 

Prepare 2000 ml. 

Refrigerate.

Store in 

refrigerator.



NH3 

Stock 1

square 

nalgene



Store in 

refrigerator.

Store in 

refrigerator.

square 

nalgene

NH3 

Stock 2

STDB

NH3-StdB-2.5 mg 

l-1

100 ml 

volumetric

2 weeks

100 ml 

volumetric

2 weeks

100 ml 

volumetric

2 weeks STDD

NH3-StdD-0.5 mg 

l-1

STDE

NH3-StdE-0.1 mg 

l-1

sink

square 

nalgene

sink

square 

nalgene

sink

STDC

NH3-StdC-1.25 

mg l-1

100 ml 

volumetric

2 weeks

12.5 mg N l-1 

Stock

STDA

NH3-StdA-5 mg l-

1

sink

500 ml 

volumetric

2 weeks

500 ml 

volumetric

1 month sink

4

Sodium 

Nitroprusside

contract 5 1 N HCL Rinse

250 ml 

Nalgene

2 

months

1 liter 

Nalgene

1 month

same as 

prep

3

NaOH-EDTA 

Buffer

1 Liter 

Volumetric

1 month

2

Sodium 

Hypochlorite

500 ml 

nalgene

2 days

1

Sodium 

Phenolate

250/500 ml 

Volumetric

1 week

Preparation Date



square 

glass

Volume prepared 

depends on 

sample load.  250 

ml is enough for 

200 sample batch. 

Discard when dark 

brown. Refrigerate.

contract

same as 

prep

dilute 

sink

sink

Store in 

refrigerator.

sink

same as 

prep 

square 

nalgene

dilute 

sink

sink

1000 mg N l-1 

Stock

6

Carrier and 

Diluent 0.2% 

Sulfuric Acid (not 

necessary if 

samples are not 

preserved)

1 Liter 

Volumetric

1 to 2 

months

1 liter 

Volumetric 

1 month



23 g /ml 

HCL

Store in 

refrigerator.

square 

nalgene

square 

nalgene

square 

nalgene

sink

square 

nalgene
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Sample#

Collection 

Bottle

Analytical Base Sample-ID

W/in 

ID

LOC Cup # Auto-Tray-ID

standard IN-MIXED-A 76 DRP-NO2,3-NH4

standard IN-MIXED-B 77 DRP-NO2,3-NH4

standard IN-MIXED-C 78 DRP-NO2,3-NH4

standard IN-MIXED-D 79 DRP-NO2,3-NH4

standard IN-MIXED-E 80 DRP-NO2,3-NH4

standard IN-MIXED-F 81 DRP-NO2,3-NH4

standard IN-MIXED-G 82 DRP-NO2,3-NH4

QC L-Blank-DRP-NO2,3-NH4 61 DRP-NO2,3-NH4

QC L-Blank 62 DRP-NO2,3-NH4

1 Plastic Tube QC ESF-BLANK 63 DRP-NO2,3-NH4

2 Plastic Tube QC ESF-BLANK 64 DRP-NO2,3-NH4

3 IG-Sampler porosity IG-ESTREAM-8 1 L 1 DRP-NO2,3-NH4

4 IG-Sampler porosity IG-ESTREAM-8 1 C 2 DRP-NO2,3-NH4

5 IG-Sampler porosity IG-ESTREAM-8 1 R 3 DRP-NO2,3-NH4

6 IG-Sampler porosity IG-ESTREAM-8 2 L 4 DRP-NO2,3-NH4

7 IG-Sampler porosity IG-ESTREAM-8 2 C 5 DRP-NO2,3-NH4

8 IG-Sampler porosity IG-ESTREAM-8 2 R 6 DRP-NO2,3-NH4

9 IG-Sampler porosity IG-ESTREAM-8 3 L 7 DRP-NO2,3-NH4

10 IG-Sampler porosity IG-ESTREAM-8 3 C 8 DRP-NO2,3-NH4

11 IG-Sampler porosity IG-ESTREAM-8 3 R 9 DRP-NO2,3-NH4

12 IG-Sampler porosity IG-ESTREAM-8 4 L 10 DRP-NO2,3-NH4

QC IG-ESTREAM-8 4 L 10 DRP-NO2,3-NH4

QC CHK-STD-D 67 DRP-NO2,3-NH4

13 IG-Sampler porosity IG-ESTREAM-8 4 C 11 DRP-NO2,3-NH4

14 IG-Sampler porosity IG-ESTREAM-8 4 R 12 DRP-NO2,3-NH4

15 IG-Sampler porosity IG-ESTREAM-8 5 L 13 DRP-NO2,3-NH4

16 IG-Sampler porosity IG-ESTREAM-8 5 C 14 DRP-NO2,3-NH4

17 IG-Sampler porosity IG-ESTREAM-8 5 R 15 DRP-NO2,3-NH4

18 IG-Sampler porosity IG-ESTREAM-8 6 L 16 DRP-NO2,3-NH4

19 IG-Sampler porosity IG-ESTREAM-8 6 C 17 DRP-NO2,3-NH4

20 IG-Sampler porosity IG-ESTREAM-8 6 R 18 DRP-NO2,3-NH4

21 IG-Sampler porosity IG-ESTREAM-8 7 L 19 DRP-NO2,3-NH4

22 IG-Sampler porosity IG-ESTREAM-8 7 C 20 DRP-NO2,3-NH4

QC IG-ESTREAM-8 7 C 20 DRP-NO2,3-NH4

QC CHK-STD-D 67 DRP-NO2,3-NH4

23 IG-Sampler porosity IG-ESTREAM-8 7 R 21 DRP-NO2,3-NH4

24 IG-Sampler porosity IG-ESTREAM-8 8 L 22 DRP-NO2,3-NH4

25 IG-Sampler porosity IG-ESTREAM-8 8 C 23 DRP-NO2,3-NH4

26 IG-Sampler porosity IG-ESTREAM-8 8 R 24 DRP-NO2,3-NH4

27 IG-Sampler porosity IG-ESTREAM-8 9 L 25 DRP-NO2,3-NH4

28 IG-Sampler porosity IG-ESTREAM-8 9 C 26 DRP-NO2,3-NH4

29 IG-Sampler porosity IG-ESTREAM-8 9 R 27 DRP-NO2,3-NH4

30 IG-Sampler porosity IG-ESTREAM-8 10 L 28 DRP-NO2,3-NH4

31 IG-Sampler porosity IG-ESTREAM-8 10 C 29 DRP-NO2,3-NH4

32 IG-Sampler porosity IG-ESTREAM-8 10 R 30 DRP-NO2,3-NH4

QC IG-ESTREAM-8 10 R 30 DRP-NO2,3-NH4

QC CHK-STD-D 67 DRP-NO2,3-NH4

33 IG-Sampler porosity IG-ESTREAM-8 11 L 31 DRP-NO2,3-NH4

34 IG-Sampler porosity IG-ESTREAM-8 11 C 32 DRP-NO2,3-NH4

35 IG-Sampler porosity IG-ESTREAM-8 11 R 33 DRP-NO2,3-NH4

36 IG-Sampler porosity IG-ESTREAM-8 12 L 34 DRP-NO2,3-NH4

37 IG-Sampler porosity IG-ESTREAM-8 12 C 35 DRP-NO2,3-NH4

38 IG-Sampler porosity IG-ESTREAM-8 12 R 36 DRP-NO2,3-NH4

39 IG-Sampler porosity IG-ESTREAM-8 13 L 37 DRP-NO2,3-NH4

40 IG-Sampler porosity IG-ESTREAM-8 13 C 38 DRP-NO2,3-NH4

41 IG-Sampler porosity IG-ESTREAM-8 13 R 39 DRP-NO2,3-NH4

42 IG-Sampler porosity IG-ESTREAM-8 14 L 40 DRP-NO2,3-NH4

QC IG-ESTREAM-8 14 L 40 DRP-NO2,3-NH4

QC CHK-STD-D 67 DRP-NO2,3-NH4

43 IG-Sampler porosity IG-ESTREAM-8 14 C 41 DRP-NO2,3-NH4

44 IG-Sampler porosity IG-ESTREAM-8 14 R 42 DRP-NO2,3-NH4

45 IG-Sampler porosity IG-ESTREAM-8 15 L 43 DRP-NO2,3-NH4

46 IG-Sampler porosity IG-ESTREAM-8 15 C 44 DRP-NO2,3-NH4

47 IG-Sampler porosity IG-ESTREAM-8 15 R 45 DRP-NO2,3-NH4

48 Plastic Tube water column RWS-A 46 DRP-NO2,3-NH4

49 Plastic Tube water column RWS-B 47 DRP-NO2,3-NH4

50 Plastic Tube QC F-Blank 65 DRP-NO2,3-NH4

51 Plastic Tube QC F-Blank 66 DRP-NO2,3-NH4

10 porosity IG-ESTREAM-8-Spike 3 C 68 DRP-NO2,3-NH4

20 porosity IG-ESTREAM-8-Spike 6 R 69 DRP-NO2,3-NH4

30 porosity IG-ESTREAM-8-Spike 10 L 70 DRP-NO2,3-NH4

40 porosity IG-ESTREAM-8-Spike 13 C 71 DRP-NO2,3-NH4

Legend: Unknown

calibration standard

duplicate

check

blank

spike

recovery

Nutrient Wet Chemistry Analytical Schedule for Sampling Event-01/19/06.  QC at 41% for Inorganic Constituents.


