METHODOLOGY

Sampling Strategy

These water samples were collected from the rivers in 10% HCl acid-washed sample bottles and treated in the field with approximately 2 ml of 0.077 M sodium azide.  This helps prevent biological and microbial matter from altering the nutrient chemistry.  These bottles were placed in a cooler, delivered to the lab and refrigerated or frozen until processing.

Nutrient Analysis


In the lab, samples were thawed, if necessary, and filtered through a Millipore 0.45-micron membrane filter into 50-ml sample vials.  The filtrate was stored, refrigerated or frozen, until analysis.  These samples were then analyzed for dissolved chemical species phosphate (PO4), ammonium (NH4), silicate (SiO4), nitrate (NO3) and nitrite (NO2), using a Lachat 8000 QuikChem Analyzer.  This flow injection analyzer uses colorimetric analyses and has the ability to process up to 60 samples an hour with high reproducibility using relatively small sample sizes of ~3 ml per analysis (Loder, 2000).  Each sample was run twice, first for nitrate+nitrite, ammonium, and phosphate, and then for nitrite and silicate.  The accuracy and precision of each of these methods is shown in Table 2 and their detection limits in Table 3.

Table 2.  Accuracy and precision for each method (Clauss, 2000).
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Method (Reference)

Known 

Mean 

Standard 

% RSD

Concentration 

Concentration 

Deviation

(µM)

(µM)

Nitrate+Nitrite

31-107-04-1-A (Lachat, Inc., 1999)

10.0

10.1

0.090

0.89

Ammonium

31-107-06-1-A (Lachat, Inc., 1994)

1.0

1.0

0.04

3.5

Phosphate

31-115-01-3-A (Lachat, Inc., 1998)

1.0

0.98

0.04

4.0

Silicate

31-114-27-1-B (Lachat, Inc., 1996)

15.0

14.9

0.311

2.08

Nitrite

31-107-04-1-A (Lachat, Inc., 1999)

0.50

0.49

0.011

2.24


Table 3.  Method detection limit for each method (Clauss, 2000).
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Method (Reference)

Known 

Mean 

Standard

Method 

Concentration

Concentration 

 Deviation

Detection 

 (µM)

(µM)

Limit (µM)

Nitrate+Nitrite

31-107-04-1-A (Lachat, Inc., 1999)

0.28

0.25

0.015

0.04

Ammonium

31-107-06-1-A (Lachat, Inc., 1994)

3.57

3.64

0.138

0.27

Phosphate

31-115-01-3-A (Lachat, Inc., 1998)

0.50

0.48

0.005

0.01

Silicate

31-114-27-1-B (Lachat, Inc., 1996)

0.10

0.08

0.004

0.01

Nitrite

31-107-04-1-A (Lachat, Inc., 1999)

0.25

0.24

0.005

0.01


Four standards (high, medium, low, and zero) were used in this colorimetric analysis to create a standard curve from which the unknown sample concentration was determined.  These standard curves generally had an r-value of 0.9998 or higher.  Approximately every twentieth sample was run in duplicate, comparing these duplicates served to further ensure reproducibility of the data.  Both a blank and known standard were sampled every ten samples throughout each analysis to monitor instrument drift and base level consistency.  Later, during the data processing, these blank sample concentrations were averaged together and subtracted from the standard and unknown samples.  The standard concentration values were compared to confirm overall analytical accuracy as well as stability across the run.     

Preliminary analyses showed that nitrite was present in the river samples at very low concentrations, often just a few 0.01 (M.  The majority of these nitrite concentrations fell within the error associated with the analytical detection limits and the standard deviation related to both sampling error and the analytical method.  Generally, nitrite averaged less than 1% of the total nitrate+nitrite in the sample.  Because this was such a small proportion of the overall NO3+NO2 concentration, and because of the uncertainty associated with the value, nitrite was deemed negligible and not examined in this study.  Further, nitrate+nitrite concentrations were assumed to be equivalent to the total inorganic nitrate concentrations.     
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