Lake Winnipeg Community-Based
Monitoring Network: Overview

The Lake Winnipeg Community-Based Monitoring Network (LWCBMN), coordinated by the
Lake Winnipeg Foundation (LWF), mobilizes volunteers and watershed partners to collect
water samples across Manitoba to measure phosphorus concentration. Phosphorus is the
nutrient responsible for blue-green algae blooms on Lake Winnipeg. Phosphorus comes from
diverse sources across the watershed, including municipal wastewater and agricultural runoff.

Different sub-watersheds contribute different proportions of Lake Winnipeg's total
phosphorus load. With the help of a strong network of watershed partners and volunteers, this
long-term monitoring program is identifying phosphorus hotspots - localized areas that
contribute higher amounts of phosphorus to waterways than other areas. Targeting actions to
reduce phosphorus loading in hotspots will reduce the amount of phosphorus entering
Manitoba'’s lakes and rivers and improve the health of Lake Winnipeg.

Snow melts, floods and heavy rainfall events are responsible for most of the phosphorus that is
flushed from the land and carried into our waterways. LWCBMN samples frequently
throughout the season, and particularly during the spring melt, to ensure we capture
phosphorus runoff during these high-water events.

Most LWCBMN sampling is conducted at stations where water flow is continuously monitored
by the Water Survey of Canada (WSC). By tracking flow online using the WSC’s provisional real-
time data, the network can notify partners volunteers and across the watershed to ensure
frequent sampling during peak flows.

Sites with flow data can be coupled with LWCBMN data to calculate phosphorus loads. We
need several samples throughout the season, corresponding to changes in flow, to accurately
calculate these loads. Phosphorus loads can subsequently be used to calculate phosphorus
export, based on the area of the watershed.

Phosphorus load is the total amount of Phosphorus export is the amount of
phosphorus flowing past a sample site phosphorus exported by each hectare of
over a given period, expressed as tonnes land in a year, expressed as kg/ha/y.

per year.
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Sample Collection & Site Map

Water samples are collected using a weighted sampling device that collects source water
directly into a 500 mL Nalgene polyethylene bottle. The sampling device is lowered into the
water just before it hits the bottom, the bottle is filled, then brought back to the surface. It is
rinsed three times prior to sample collection. From the collection bottle, a 175 mL Nalgene
polyethylene bottle containing T mL 4N H,SO; is filled with unfiltered water. Next, 20 mL is
drawn into a syringe, and filtered through a 45 um filter into a 25 mL scintillation vial
containing 0.1 mL of 4N H,SO..

In 2025, 3650 water samples were collected and analyzed (half filtered, half unfiltered) from
100 sites. Of these 100 sites, 91 are located near flow-metered WSC stations where it is possible
for us to calculate loads and exports.

Figure 1: Map of LWCBMN sampling sites in 2025. Locations shown provided at least one sample which was
analyzed.
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Laboratory & Data Analysis

Analytical methods

LWCBMN water samples are analysed for both total and dissolved phosphorus concentration.
The analysis of a sample for phosphorus concentration is a two-step procedure involving first
the chemical digestion/conversion of all phosphorus forms to orthophosphate (PO,*) followed
by the analysis of the concentration of PO,*. The digestion procedure is patterned after USGS
Water-Resources Investigations Report 03-4174. The concentration of PO,* in the sample was
determined following Murphy & Riley (1962). The result of this method is determination of the
concentration of total phosphorus (TP) (for whole water samples) and total dissolved
phosphorus (TDP) (for case of syringe filtered water samples) both reported in mg/L. There are
occasionally instances where the reported TDP concentration is slightly higher than the
reported TP concentration. While this is not physically possible, these discrepancies are
common in environmental datasets largely due to analytical variability, sample processing
variability, and detection limits. These discrepancies are generally negligible and should not be
impacting the reliability of annual load/export calculations.’

We do not directly measure particulate phosphorus, but it can be inferred by the difference
between total and dissolved phosphorus concentration. In the data tables we show both total
and dissolved phosphorus loads/exports, as well as the TDP/TP ratio, which indicates the
proportion of annual total phosphorus load/exports which are in dissolved form. Higher
percentages indicate that dissolved phosphorus composes a larger fraction of the total
phosphorus load/export.

Laboratory partnership & proficiency testing

Laboratory analysis on LWCBMN water samples was conducted in partnership with Dr. Nora
Casson at her laboratory at the University of Winnipeg. Quality assurance of laboratory
methods for the determination of total phosphorus was completed on samples sent from
Proficiency Testing Canada. Proficiency testing, conducted every 6 months, allows us to assess
the quality of our results as compared to the results of other laboratories across the country.
Since beginning this in November 2023, we have received excellent passing grades on these
tests, highlighting the consistency and accuracy of our laboratory methods.

' (U.S. Environmental Protection Agency (EPA) (1993). Methods for the Determination of Inorganic Substances in Environmental Samples.)
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https://nwql.usgs.gov/pubs/WRIR/WRIR-03-4174.pdf
https://www.sciencedirect.com/science/article/abs/pii/S0003267000884445
https://ptcanada.org/

Limit of detection

The limit of detection (LOD) is “the lowest concentration level that can be determined to be
statistically different from an analytical blank”'. A commonly used method for estimating the
LOD is by assessing the standard deviation of blanks2. In our analytical process, we prepare
blanks using deionized water and analyze them identically to our samples. Then, we calculate
the standard deviation of the blanks and multiply this by three2 The LOD tells us that any result
higher than the LOD has a 99.7% probability of being clearly distinguishable from random
noise in the analysis.

The LOD is 0.0314 mg/L. We have decided to use a common method for treating values lower
than the LOD for the load/export calculations and hotspot maps, which is to convert these
values to half of the LOD.

Load and export calculation methods

Our laboratory results provide a record of the phosphorus concentrations for every day that
water samples were collected, but we are equally interested in reporting the load of
phosphorus each year in each watershed that we sample. To create this record, we multiply
concentrations by the volume of water that flowed past the station every day, using flow data
from Water Survey of Canada (WSC) stations.

WSC first publishes flow data as provisional (or, real-time) flow data. Provisional data
undergoes additional quality assurance and quality control processes and is later published as
approved (or, historical) data. In most cases, the provisional and approved data do not differ
significantly, and so the results of our analysis do not either. Approved data is released by WSC
typically a year or more after the date of the data. In the current data release, our 2025 data
analysis uses provisional flow data (as approved data is not available for every site), and every
other previous year (2016-2024) uses the approved flow data.

For each station, gaps between concentration observations are filled by linear interpolation to
create a continuous daily record. For the WSC flow record before or after the first or last water
sample collected, we estimate the missing daily mean concentrations to be equal to the first or
last measured concentration, respectively. These measured and estimated daily concentrations
are then multiplied by daily flow to calculate daily phosphorus loads. Daily phosphorus loads
are summed together to calculate seasonal and annual phosphorus loads

Larger watersheds generate greater river flow and typically larger phosphorus loads.
Comparing the intensity of phosphorus sources, especially among watersheds of varying sizes,
is possible through the calculation of average load exported from each unit area of the
watershed. Hence, we also report phosphorus export, which is simply the annual load divided
by the watershed area that contributed to this load.

L Long, G. L., & Winefordner, J. D. (1983). Limit of Detection: A Closer Look at the [UPAC Definition. Analytical Chemistry, 55(7), 712A-724A.
2U.S.EPA (2009). Definition and Procedure for the Determination of the Method Detection Limit (MDL). 40 CFR Part 136, Appendix B.
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The export per unit area is indicative of the relative intensity of the sources generating
phosphorus export, even among watersheds of different sizes. This is why we display maps of
phosphorus export (and not load) in this report. Hotspots identified in these reports export
several times more phosphorus per hectare than non-hotspot watersheds. Identifying

hotspots can help focus phosphorus reduction programs to where they will have the greatest
impact.
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