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Summary
This report describes the protocols (methodology) presently being used by the Alberta Biodiversity Monitoring
Institute (ABMI) to process water samples. Water samples are collected from wetlands, lakes, and rivers and
sent to accredited water labs for analyses of phosphorous, nitrogen, and dissolved organic carbon.
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Sample Transfer from Field Crews to Temporary Storage








Nalgene bottles containing water samples are placed inside a cooler (packed with ice) to maintain a
temperature of 4º C by field crews, recorded on a shipping manifest, and shipped via courier to the ABMI
Sample Processing Center (see Wetland, River, and Lake Protocols).
Samples are logged in when they arrive at the processing center. Each shipment is assigned a “lot number”,
and the contents of each lot are tracked by that number.
A detailed description of the data log is provided in Appendix 1.
The data log includes information about the date the lot arrived, the location where the samples are stored,
the ABMI sites where the samples were collected, the number of water samples in the lot, and a detailed
listing about each sample.
Water samples are removed from the cooler and placed in a fridge (~4º C) for storage. To the degree
possible, samples are transported and stored in a dark environment.
The lab coordinator ensures that all water sample bottles, from each ABMI site, are present in the storage
facility and recorded in the log book.
If water samples are moved to a different location for temporary storage, the new location and the date of
movement are recorded in the log book.

Water Sample Analyses
Water samples must be analyzed within 28 days of being collected.

Moving Samples to the Water Laboratory






To transport the water samples, the ABMI lab coordinator places the samples inside a cooler (packed with
ice) to maintain a temperature of ~4º C). To the degree possible, samples are transported and stored in a
dark environment.
The cooler is transported via courier, or delivered by the lab coordinator if the distance is short, to a
qualified Water Lab.
To be classified as a qualified lab, the lab must be endorsed by the Canadian Association for Environmental
Analytical Laboratory’s (CAEAL).
Water samples are logged out of the storage location and into the Water Lab. Record the new location, and
the date of transfer in the log book (Appendix 1).
Receiving personnel at the Water Lab ensure that all water samples from each ABMI site have been
received.

Analyses of the Water Samples
Water samples are analyzed for total phosphorus, total nitrogen, and dissolved organic carbon.

Total Phosphorus
o Sample analyses follows Menzel and Corwin, 1965; Prepas and Rigler, 1982; and Method 4500 – P
Phosphorous.
o In general, a sub-sample is obtained from each ABMI site, and the sub-sample is digested by
persulfate oxidation to produce orthophosphate. Orthophosphate then reacts with the ammonium
molybdate, potassium antimonyl tartrate, and ascorbic acid in the reagent to form a molybdenum
blue complex that absorbs light at 885 nm. The relationship between concentration of phosphorus
and absorbance is linear and can be determined by regression analysis from known standards.

Total Nitrogen
o

Sample analyses follow Motter and Jones, 2006; and Method 4500 – N Nitrogen.
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o

In general, a sub-sample is obtained from each ABMI site, and in the sub-sample organic nitrogen
is converted to nitrate after being digested using potassium persulfate. Then, nitrate is
quantitatively reduced to nitrite by passage of the sample through a copperized cadmium column.
The nitrite (reduced nitrate plus original nitrite) is then determined by diazotizing with
sulfanilamide followed by coupling with N-(1-naphthyl) ethylenediamine dihydrochloride. The
resulting water-soluble dye has a magenta color, which is read at 520 nm.

Dissolved Organic Carbon
o
o

Sample analyses follows EPA Method 415.3, 2005.
In general, a sub-sample is obtained from each ABMI site, and in the sub-sample all inorganic
carbon is removed from the samples by acidifying with 2 M/L HCl and sparging with
hydrocarbon free air before analyzing DOC. In DOC determinations, organic carbon in the
water sample is converted to carbon dioxide (CO2) by catalytic combustion at 680 C. Then, the
formed CO2 is detected by a non-dispersive infrared detector (NDIR). External calibration
method is used to calibrate the DOC concentrations in water samples.

Quality Control during Analyses
Standards analyzed for quality control (Unpublished SOP’s from the Biogeochemical Analytical Laboratory,
Department of Biological Sciences, Z808 Biological Science Centre, University of Alberta, Edmonton, Alberta,
Canada, T6G 2E9):

Total Phosphorus
o

Laboratory blank samples analyzed regularly to demonstrate freedom from contamination. Two
quality control samples at different concentrations are analyzed after every 20 samples to monitor
the drift of instrument sensitivity. If the any QC is over ± 10 % of prepared value, the instrument
is re-calibrated and previous samples re-analyzed.

Total Nitrogen
o

Total Nitrogen: two quality control samples at different concentrations are analyzed after every 20
samples to monitor the drift of instrument sensitivity. If the any QC is over ± 10 % of prepared
value, the instrument is re-calibrated and previous samples re-analyzed.

Dissolved Organic Carbon
o
o
o
o

Two certified standard solutions are analyzed at the same time as each sample group.
The values obtained from the standards must be within ± 10 % of prepared values.
If the values are not within ± 10 % of prepared values, the instruments must be re-calibrated and the
samples re-analyzed.
A sample containing 20 mg/L inorganic carbon is analyzed with every batch of samples to check
the purge efficiency (the concentration of this sample should be at the level of lab water blank).
Also, in every 15-20 sample analyses, the column is washed using deionized water to remove the
salts from the column and a 20 mg/L standard sample is measured to monitor the instrument
sensitivity drift.

Data Return to the ABMI




Results of the analyses are recorded on spread sheets by the Water Lab (see Appendix 2 for a copy of the
data sheets).
Results from the Water Lab analyses are emailed to the ABMI lab coordinator.
The lab coordinator ensures all the required information has been returned for all samples, and enters the
information into the ABMI database.
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The lab coordinator sends an email to the Water Lab indicating the information from all samples has been
received and is in good order. The Water Lab then discards the water samples.
For each sample, the lab coordinator records in the log book that water chemistry information has been
obtained and the water sample has been destroyed (Appendix 1).
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Appendix 1. Data Log for ABMI Water Samples
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Appendix 2. Data Sheets for Water Physiochemistry Analyses
SampleID

Date

ProjectID

Site

Site Data
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FieldPersonID

ClientID

Account#

GF/F Filter

TN (N µg/L)

TP (P µg/L) DOC (C mg/L)
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