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Anthony LaForge 
Director of Lands and Resources 
Magnetawan First Nation 
10 Highway 529, 
Britt, ON P0G 1A0 
 
 
 
Dear Mr. LaForge, 
I am pleased to submit this report which summarizes the water quality monitoring that was conducted on 
Byng Inlet from 2014 to 2016.  This report summarizes the findings of the three-year project. 
 
An examination of measured runoff depths and mean Magnetawan P concentrations indicate export 
coefficients typical of forested watersheds.  This means that the Magnetawan River is behaving like a 
natural river with respect to phosphorus concentrations.  Watershed inputs to Byng Inlet from the 
Magnetawan River are therefore not a concern with respect to phosphorus at this time. 
 
These results indicate that although the water quality with respect to nutrients is excellent there are 
sources of nutrients within the Inlet that contribute to phosphorus loading but these are difficult to assess 
due to the large volume of dilution water contributed by the Magnetawan River.  There has been an effort 
here to identify the potential sources of phosphorus to Byng Inlet but no effort has been made to quantify 
the loads from these sources. 
 
Variations in the phosphorus concentrations both seasonally and between sample stations tend to vary 
between years but it should be noted that the magnitude of the variation in P concentrations is slight. In 
addition, the measured concentrations of total phosphorus indicate excellent water quality relative to 
Provincial Water Quality Objectives. 
 
 
Sincerely,  
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Byng Inlet 

Water Quality Characterization – 2014-2016  

Introduction 
Multiple stressors including climate change and invasive species have produced unexpected negative 
outcomes within many aquatic ecosystems in recent years.  These include nearshore periphyton growth 
in the Great Lakes, algal blooms without evidence of increased nutrients, and the proliferation of aquatic 
plants in many areas.  Conditions that may contribute to the deterioration of drinking water quality, 
harmful algal blooms and reduced aesthetic uses of aquatic resources are complex and require a sound 
understanding of both physical and chemical interactions within the system.  Precise measurements of 
total phosphorus (TP) and an understanding of how this limiting nutrient influences productivity and 
oxygen climates within the system is crucial to both the interpretation of any negative water quality 
outcomes and the development of mitigation strategies where required. 
 
There is a paucity of water quality data in the lower reaches of the Magnetawan River and Byng Inlet.  
There have been no Lake Partner Program data collected (the only source of precise low level TP data 
generally available), there are no Sportfish consumption guideline data, and the Provincial Water Quality 
Monitoring Network (PWQMN) sample location for the Magnetawan River at Hwy 69 ceased collecting 
data in 2002.  The existing total phosphorus data collected by the PWQMN is generally imprecise with 
error that encompasses the range of observed values.   
 
Over three years this project has provided sufficient low level TP data to allow characterization of TP 
concentrations and add some insight into TP loads to Byng Inlet and Georgian Bay.  This will provide 
precise baseline data for future use.  

 
 

The Still River  



Magnetawan First Nation 
 

2 
 

Methods 

Sample Locations 
In the first two years of the project (2014 and 2015), water quality data was collected at five locations in 
Byng Inlet. Sample locations and descriptions are shown on Figure 1 and in Table 1.  Sample sites were 
located downstream of Hwy 69 close to the inlet of the Magnetawan River and in several locations 
throughout Byng Inlet to assess:  
 

1. the effects of the inflow from the Magnetawan and Still Rivers, 
2. the degree of spatial and temporal variation in total phosphorus within Byng Inlet,  
3. general water chemistry characterization, and 
4. potential for interactions with the watershed, shoreline development and Georgian Bay.  

 

 
Figure 1. Sample locations in Byng Inlet during 2014 and 2015. 
 

 
 
 
 
Table 1. Sample location descriptions for the five sites sampled in 2014 and 2015. 

Site Description LAT LONG Depth (m) 

1 Magnetawan Inflow 45.773021 -80.505983 2.0 

2 Still River 45.774552 -80.555674 2.5 

3 Inlet Center 45.768773 -80.570094 9.5 

4 Inlet Mid 45.767636 -80.593783 10.5 

5 Inlet Mouth 45.766675 -80.615417 7.0 

 
In 2016 the number of sample locations was doubled to 10 sites to examine more closely the spatial 
variation of TP concentrations in Byng Inlet. Sample frequency was reduced to once per month which 
maintained the same total number of samples as in previous years.  Still River samples were discontinued 
because the river was well characterized in the first two years of the study.  Sample locations in 2016 are 
shown in Figure 2 and described in Table 2.  
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Figure 2. Byng Inlet sample locations in 2016. 
 

 
 
 
Table 2. 2016 sample location details (* indicates 2014-15 sample location). 
 

Site Description LAT LONG Depth (m) 

1 Magnetawan Inflow* 45.773021 -80.505983 2.0 

2 West of rail bridge 45.771680 -80.516232 3.7 

3 Mid-East Section 45.772327 -80.527843 7.6 

4 Upstream of Britt 45.772121 -80.539249 3.9 

5 Britt 45.771172 -80.554987 9.5 

6 East of Islands* 45.768798 -80.569879 7.6 

7 Mid-West Section* 45.767406 -80.590496 10.5 

8 Narrows 45.767529 -80.601676 6.4 

9 Inlet Mouth* 45.766886 -80.616147 7.0 

10 North of Clark Island 45.767868 -80.624596 3.0 

 

General Water Chemistry 
General water chemistry data including; alkalinity (Alk), dissolved organic carbon (DOC), ammonium 
(NH4), nitrate (NO3), total Kjeldahl nitrogen (TKN), total phosphorus (TP), turbidity, pH, conductivity, 
dissolved oxygen (DO), and temperature were collected at the 5 sites on three occasions in 2014.  The 
sample intervals were chosen to correspond with spring high flow, summer low flow and fall increasing 
flows. One additional set of total phosphorus samples were taken from the Magnetawan River in April, 
2014 at the time of the project start-up meeting.  
 
Protocols were designed to collect composite samples from the mixed surface layer (0-5 m) but there was 
no evidence of stratification during the open water season. Samples collected by either grab or composite 
methods would therefore give similar results. Oxygen/temperature profiles were measured at two of the 
deepest sample locations in late summer which determined that stratification did not occur during 
summer months. It was important to establish whether Byng Inlet stratified or remained mixed 
throughout the summer months to assess the potential for internal phosphorus loads. 
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All samples were analysed by the Trent University Lab at the Dorset Environmental Science Centre (DESC) 
except for two sets of samples that were submitted to ALS Labs in 2014 to provide alkalinity and DOC 
analyses which were not available at the Trent University Lab. 
 

Total Phosphorus 
Total Phosphorus samples were collected twice per month between the end of April and November at the 
5 sites in both 2014 and 2015 to provide details with respect to spatial and temporal change in phosphorus 
concentrations.  The person responsible for collecting twice monthly samples was trained in proper 
sample collection methods by the project coordinator.  TP samples were collected into the same 
borosilicate tubes that are used for digestion to avoid potential container effects resulting from sample 
transfer between collection and digestion vessels.  
 
All TP samples were analysed by the Trent University Lab at the DESC which provides the same low-level 
TP analysis as the Ministry of the Environment and Climate Change (MOECC) laboratories at that facility 
(2 Standard Deviations between duplicates = +/- 0.7 µg/L).  For details see Clark et al. 2010.  
 

Review of Existing Data 
A review of existing data was conducted in year 1 of the project including an examination of existing 
historical discharge and water quality data.  
 

Community Involvement  
Three community meetings were facilitated to allow the transfer of scientific information generated by 
the project and enable discussions to blend traditional knowledge with science based information. The 
first meeting was held in June 2014 at the Magnetawan First Nation Community Centre to discuss 
community issues and values of water quality and the environment in Byng Inlet. Subsequent community 
meetings were held in the spring of 2015, 2016 to transfer the results of the water quality monitoring 
program and to promote discussion around potential actions required to address any issues. It provided 
an opportunity to contact volunteers, and generate understanding of the monitoring program.   
 
Following the findings of this project, an outreach and awareness program will be proposed to address 
any issues and commence actions to reduce nutrients or improve water quality conditions in Byng Inlet, 
depending on the desires of the community.  These discussions would lead to a community based action 
plan. 
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Results 

Historical Water Quality 

PWQMN Data at Hwy 69 (03012400302) 
Water quality data was collected at a Provincial Water Quality Monitoring Network station on the 
Magnetawan River near Hwy 69 (454628N, 802950W) between 1973 and 2002 when it was discontinued.  
Here we provide the most recent 2002 data for reference (Table 2).  
 
These data would compare with the Site 1 data in this report but it is important to note that the PWQMN 
observations are 12 years old.  The data, however, may allow some comparison since there has been no 
major development in the Magnetawan basin in the past decade although watershed export of materials 
may have changed in that time. The late summer (2002) measurements in Table 2 compare well with the 
data collected at Site 1 in the late summer of 2014 (Table 5).  This may indicate that water chemistry has 
not changed substantially in the past decade since the PWQMN data have been discontinued but caution 
must accompany this observation since the current dataset is minimal at best.  
 
Table 2. Magnetawan River water chemistry data from station 03012400302 of the PWQMN in 2002. 
 

Date TP TKN NH4 NO3 Turb DOC pH Alk Cond Al Ca Cl Fe Hard Na SiO3 

 µg/L µg/L µg/L µg/L NTU mg/L  mg/L µS/cm µg/L mg/L mg/L µg/L mg/L mg/L mg/L 

29-Aug-02 10 260 9 18 1.14 4.40 7.01 7.4 37 19.2 7.00 2.80 57 11.8 2.32 0.86 

11-Sep-02 13 360 2 13 2.39 4.30 7.06 8.8 42 46.2 7.44 3.00 105 10.0 2.30 0.72 

01-Oct-02 14 280 2 5 2.74 4.40 7.08 10.1 46 63.2 8.15 3.50 160 14.0 2.72 0.50 

23-Oct-02 5 250 14 20 0.85 4.30 7.08 8.3 44 43.2 7.42 3.20 114 13.0 2.42 0.72 

19-Nov-02 8 270 31 75 1.47 4.70 7.02 6.9 36 49.4 6.64 2.40 176 11.6 1.96 1.28 

 

 

MOECC Georgian Bay Monitoring 2003–2004 
 
The Ontario Ministry of the Environment and 
Climate Change (MOECC) monitored the water 
quality at numerous sample locations along the 
eastern shoreline of Georgian Bay in 2003 and 2004.  
Four of these locations were near the mouth of the 
Magnetawan River. The MOECC sample location to 
the east of Clark Island (300010838) corresponds 
with Site 5 in this project. Sample locations and 
descriptions are shown in Figure 2 and Table 3 and 
TP concentrations collected at each location are 
shown in Table 4. These sites were revisited in 2015 
but the data were not available for this final report. 
   
 

Figure 2.  MOECC sample locations in 2003-04. 
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Table 3. MOECC sample site coordinates and descriptions for survey stations near the mouth of Byng Inlet. 
 

Station LAT LONG Description Depth 

300010838 45.76747 -80.61759 Byng Inlet at Pine Tree Point 3.7m 

300010839 45.76887 -80.64169 North Ch. Inner 5.7m 

300010840 45.77166 -80.66951 North Ch. Outer 7.8m 

300010921 45.74296 -80.67158 Magnetawan Ledges NW of Duffy Island 11.3m 

 
Table 4. MOECC total phosphorus data (µg/L) collected at 4 sites near the mouth of the Magnetawan River in 
2003 and 2004. All samples are depth composites. 
 

 Spring Summer Fall 

MOE Location 2003 2004 2003 2004 2003 2004 

300010838 12.5 16.7 6.5 8.7 16.6 12.3 

300010839 11.0   4.7   10.2   

300010840 4.9   2.0   6.5   

300010921   7.4   2.7   3.4 

 
The MOECC, 2003 and 2004 TP measurements at the mouth of the Inlet at Site 300010838 were sampled 
in the same general area as the samples collected by this project in 2014 at Site 5.  Spring, summer and 
fall TP concentrations are in the same ranges between MOECC 2003-4 data and this project’s 2014 data 
with lower values noted in the spring and fall of 2014 compared to 2003-4 (Table 5).  These differences 
may reflect hydrologic variation between years or differences in sample timing although there have been 
trends of decreasing TP concentrations noted for surface water throughout Ontario in recent decades 
(Clark et al. 2010). 
 
Table 5. Total phosphorus concentrations (µg/L) measured by MOECC in 2003-4 and by this project in 2014 at the 
same location near the mouth of Byng Inlet.  All samples analysed by Trent University and MOECC labs at the 
Dorset Environmental Science Centre. 
 

Location Spring Summer Fall 

TP 2003-4 means at PWQMN 300010838 14.6 7.6 14.5 

TP 2014 at Site 5 11.7 7-8 10 

 
 

Discharge  
Discharge on the Magnetawan River near Britt has been measured by Environment Canada since 1973 
(Station = 02EA011) and currently provides real time flow and level data. Site information is shown in 
Figure 3. Summer discharge in 2014 was higher than in 2015-16 (Figure 4). For additional information see: 
 
http://wateroffice.ec.gc.ca/report/report_e.html?mode=Graph&type=realTime&stn=02EA011&dataTyp
e=Real-Time&startDate=2014-01-01&endDate=2014-12-
29&prm1=47&y1Max=&y1Min=&max1=1&min1=1&mean1=1&prm2=-1&y2Max=&y2Min= 
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Figure 3. General information for Magnetawan River (02EA011), discharge and level monitoring station 
(Government of Canada, Wateroffice). 

 

 
 
 
Figure 4. Magnetawan River discharge for 2014 (top), 2015 (middle) and 2016 (bottom). Maximum and 
minimum historic data are shown in green and blue for 2014 and 2015. Discharge only is shown in 2016. 
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Figure 4 – cont’d 
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General Water Quality Results 2014 
General water chemistry was measured three times in 2014 to characterize conditions within Byng Inlet.  
These data are shown in Table 5 and generally agree with historic PWQMN data from the Magnetawan 
River and with MOECC data collected at the mouth of the Inlet in 2003-4. These data are mostly 
unremarkable except for the TP results which are quite low, often below 10 µg/L.  These values indicate 
extremely dilute conditions and very high water quality with respect to nutrients. Values are often 3x 
lower than the Provincial Water Quality Objective (PWQO) of 30 µg/L for rivers and streams. There is some 
question as to whether these values are below background or natural concentrations following lower 
export of TP from many Ontario watersheds in recent years.  There are many examples of declining TP 
concentrations in Ontario Lakes, a process known as oligotrophication.  The causes of this process are 
poorly understood (Eimers et al. 2009).  Phosphorus results are discussed in more detail in the following 
sections. 
 
Table 5. General water chemistry collected at 5 sites in Byng Inlet in 2014. 

 
Site Name Date Depth Secchi Temp TP1 TP2 TKN NH4 NO3 Turb DOC pH Alk Cond DO 

   m m Deg C µg/L µg/L µg/L µg/L µg/L NTU mg/L  mg/L µS mg/L 

1 Mag in 25-April-2014 1.0   11.8 11.6          

                 
1 Mag in 25-May-2014 1.6 2.8 14.6 8.4 8.1 221 15 137 0.7 <10 6.1  34.0 10.6 

2 Still R 25-May-2014 2.0 1.8 18.2 15.3 15.6 284 21 51 2.1 <10 6.3  27.3 9.0 

3 Inlet E. 25-May-2014 9.4 2.5 14.9 9.3 8.9 212 13 130 0.8 <10 6.2  33.6 10.6 

4 Inlet mid 25-May-2014 9.3 2.3 14.9 8.4 8.4 245 13 132 0.8 <10 6.4  35.0 10.7 

5 Inlet W. 25-May-2014 7.0 2.7 14.8 9.0 8.8 229 13 136 0.9 <10 6.1  35.0 11 

                 
1 Mag in 10-Sep-2014  2.9 2.3 20.7 6.4 6.7 223 12 54 1.4 12.5 6.7 <10 39.3 9.0 

2 Still R 10-Sep-2014  2.8 2.1 20.9 13.9 14.4 310 66 35 1.6 7.9 6.6 <10 39.0 8.5 

3 Inlet E. 10-Sep-2014  9.8 2.3 21.0 7.2 7.5 227 15 51 1.0 7.9 6.0 <10 39.0 8.8 

4 Inlet mid 10-Sep-2014  13.0 2.6 21.0 8.1 8.2 244 17 49 1.1 7.8 6.6 <10 39.1 8.7 

5 Inlet W. 10-Sep-2014  7.0 2.4 21.0 7.6 7.8 245 16 50 1.2 7.9 6.7 <10 39.2 8.8 

                 
1 Mag in  15-Oct-2014 3.0 2.2 10.9 9.5 9.2 346 4.6 69 0.9  6.7  27 11.2 

2 Still R  15-Oct-2014 2.6 1.5 9.7 14.8 14.3 317 6.2 28 2.6  6.2  17.8 10.6 

3 Inlet E.  15-Oct-2014 9.6 2.1 10.9 9.7 9.4 247 1.3 65 1.2  6.5  27.1 10.9 

4 Inlet mid  15-Oct-2014 8.8 2.2 10.9 10.1 9.3 290 11 64 1.3  6.7  26.7 10.9 

5 Inlet W.  15-Oct-2014 9.1 1.9 10.8 10.4 9.8 302 0 63 1.5  6.4  26.6 11.0 

 
 

Twice Monthly Total Phosphorus Samples 2014-2015 
The focus of this project is to describe total phosphorus concentrations in Byng Inlet both temporally and 
spatially during the open water season.  This will allow insight into the potential for unwanted 
anthropogenic inputs of this nutrient into Georgian Bay. Twice monthly TP concentrations at the 5 sample 
locations sampled in 2014 and 2015 are shown in Table 6 and in Figure 5.   
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Table 6. Twice monthly phosphorus concentrations at the five Byng Inlet sample locations. A small number of the 
measured concentrations are higher than expected (yellow cells). Site 2 is in the Still River. 
   

Sample Date Site 1 Site 2 Site 3 Site 4 Site 5 

  (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) 

15-May-14 12.2 16.9 11.7 11.4 10.5 

30-May-14 9.7 18.6 9.1 8.5 9.4 

15-Jun-14 8.6 18.1 11.8 9.6 9.8 

30-Jun-14 11.2 25.8 13 11 11.5 

05-Jul-14 9.2 28.1 11.6 11.6 11.9 

30-Jul-14 9.4 18.6 11.4 11.8 10.5 

15-Aug-14 7.2 15.1 10.1 8.4 8.2 

30-Aug-14 7.4 15.8 8.0 8.6 7.6 

15-Sep-14 5.6 16 11.2 8.2 6.7 

30-Sep-14 11.6 20.8 8.9 8.1 8.3 

15-Oct-14 7.6 45.3 13.2 8.0 18.3 

      

26-May-15 12.6 31.1 12.0 10.1 11.3 

15-Jun-15 19.3 31.1 16.3 14.4 14.7 

29-Jun-15 10.7 28.3 12.2 12.2 11.2 

14-Jul-15 11.1 24.9 11.7 10.9 10.5 

31-Jul-15 13.8 25.3 13.8 11.5 9.7 

17-Aug-15 10.7 19.3 12.0 9.5 10.3 

30-Aug-15 7.5 17.3 10.5 8.7 7.3 

15-Sep-15 6.4 12.1 10.1 8.8 7.5 

29-Sep-15 8.5 16.1 8.7 8.6 7.5 

14-Oct-15 7.8 16.7 8.7 8.2 9.9 

31-Oct-15 7.5 19.1 9.3 8.2 6.7 

 
Total phosphorus concentrations at Sites 1, 3, 4 and 5 are only occasionally over 15 µg/L and are often 
less than 10 µg/L.  Concentrations are higher in the Still River (Site 2) but this tributary exhibits extremely 
low flows such that loads to the inlet would be miniscule compared to the Magnetawan River. There is 
often no visible flow in the Still River. Concentrations in the Still River were below the PWQO of 30 µg/L 
on all sample visits except 15-Oct-14 (45.3 µg/L) and on two dates in the spring of 2015 (31.1 µg/L).   
 
TP concentrations in Byng Inlet (Sites 1, 3, 4, and 5) do not vary greatly on any given sample date except 
for some larger variation between sample locations in the fall of 2014 (Figure 5). Observed seasonal range 
is between approximately 5 and 20 µg/L.  Higher values (10-15 µg/L) are measured between May and 
August of both years with lower concentrations in August through October (5-10 µg/L) during lower flows 
(Figure 5).  Considering that field samples for TP often show variance of about +/- 2 µg/L (Clark et al. 2010) 
it is difficult to assess if the small changes between sample locations and sample dates are significant.  
Concentration changes in Byng Inlet are discussed further below. 
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Figure 5. Seasonal variation in TP concentrations at five sites in Byng Inlet in 2014 (top) and 2015 (bottom). 
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Except for the Still River, the TP concentrations in Figure 5 indicate consistent low TP concentrations which 
are similar between different sample locations on any given date within the Inlet and showing only small 
changes from sample date to sample date throughout the open water season.  There is generally a 
decrease from spring concentrations between 10 and 15 µg/L to late summer concentrations of 5 to 10 
µg/L. This indicates excellent water quality with respect to nutrients.  
 
There is a tendency, in 2014, for the highest concentrations observed during low flow to occur further 
west in the Inlet towards Georgian Bay (Table 7) but the highest concentrations in 2015, from June onward 
were at sample location 3 downstream of Byng Inlet and Britt.  It would not be surprising to see increasing 
TP concentrations downstream of watershed TP sources but the differences are small and difficult to 
assess at these concentrations.  These data are subject to many influences including fluctuations in 
Magnetawan River discharge and variation in seasonal inputs from land use activities in the immediate 
watershed. In addition, any inputs from the immediate Byng Inlet watershed will be diluted to a great 
degree and offset by the settling of Magnetawan nutrients within the Inlet.  
 
 
Table 7. Showing trends in TP concentrations between the Magnetawan River and sample locations further 
towards Georgian Bay. Red values indicate an increase in TP concentrations (µg/L) between the Magnetawan 
River inflow and the mean concentration at Sites 3, 4, and 5 (downstream). Yellow cells indicate the highest 
concentrations noted for a given sample date.  Highest concentrations are noted at the Magnetawan inflow 
during the spring and at locations further downstream during lower flows. 
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Monthly Sampling at Ten Sample Locations in 2016 
Evidence that TP concentrations may be increasing between the inflow of the Magnetawan River at the 
east end of the Inlet and the mouth where the Inlet enters Georgian Bay (Table 7) suggested a change to 
the sampling design in the final year of the project (2016).  The number of sample locations was 
increased to 10 which would allow a more incremental evaluation of concentrations and any changes 
that were occurring throughout the length of the inlet.  Sample frequency was reduced to once per 
month to maintain the same total number of samples.  The station in the Still River (Site 2) was dropped 
because it was felt that the inlet had been well characterized and in addition, very low flows in the Still 
River would have a minimal impact with respect to TP loads to Byng Inlet. TP concentrations measured 
at the 10 locations are shown in Table 8. 
 
Table 8 – Total phosphorus concentrations (µg/L) at 10 sample locations in Byng Inlet in 2016. One 
sample result (38.1 µg/L) at site 1 in October was rejected. Orange cells show the location where the 
highest concentration was measured on each sample date. 
 

Site 30-Apr 31-May 26-Jun 31-Jul 29-Aug 29-Sep 30-Oct mean

1 18.3 11.7 20.8 12.1 14.4 11.5 14.8

2 12.9 12.9 10.4 14.7 12.4 7.7 7.3 11.2

3 11.0 13.8 14.9 17.7 14.8 8.3 9.0 12.8

4 11.5 11.0 13.3 15.8 12.1 9.0 7.5 11.4

5 12.0 14.5 12.6 13.6 13.4 9.9 7.8 12.0

6 12.7 12.2 11.7 16.2 15.5 11.5 9.2 12.7

7 12.0 11.7 15.7 13.9 11.7 13.0 11.5 12.8

8 11.5 11.5 12.7 12.0 10.9 10.5 8.6 11.1

9 11.8 11.2 12.3 11.4 10.8 10.9 9.7 11.2

10 12.1 12.7 11.3 12.2 10.9 10.8 6.8 11.0

mean 12.6 12.3 13.6 14.0 12.7 10.3 8.6  
 

 

TP Variation within the Inlet 
The range in mean values between stations and between sample dates falls into a narrow range (10-14 
µg/L) with lower values mostly below 10 µg/L on the Oct sample date.  This narrow range in values makes 
it difficult to determine whether there is an increase in TP concentrations in a downstream direction 
towards the opening to Georgian Bay.  TP concentrations decrease by a few micrograms with distance 
from the Magnetawan Inlet between April and August and then increase towards the outlet to Georgian 
Bay in September and October (Figure 6). The influence of the Magnetawan River, which contributes a 
large volume of water to the Inlet, explains several aspects of the variation.  Lower flows during the 
summer months will tend to amplify any watershed or human loads that do occur due to less potential 
for dilution.  This may explain why the highest measured concentrations tend to be further towards the 
mouth as the season progresses (as flow rates decrease) and why the highest seasonal mean 
concentrations in the inlet occur in July (Figure 7).  It should be noted however that the magnitude of 
these changes are only a few µg/L and only slightly larger than the range of analytical variability for TP 
samples (Clark et al, 2010).  At the same time, it is important to consider that large TP loads (several kg/d) 
would be required to increase these volumes of Magnetawan River water, even at low flow (<20 m3/sec), 
by a measurable amount. 
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Some insight with respect to incremental loads with distance towards the outlet can be gained through 
the observation that annual mean concentrations at each station decrease towards the outlet (Table 8).  
This would indicate the settling of P is greater than the accumulation of P from east to west in the Inlet. 
In addition, the mean of all stations for each sample date show the highest concentrations in July (Figure 
7) followed by a decrease in late summer which may show the effects of variations in Magnetawan River 
discharge on the dilution of anthropogenic loading. 
 
In the absence of any sure measure that would answer the question of anthropogenic or watershed supply 
of nutrients to Byng Inlet it would be best to use a conservative approach and adopt all best practices with 
respect to nutrient inputs. 
 
Figure 6 – TP concentrations at ten sample locations within Byng Inlet on seven sample dates in 2016. 
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Figure 6 – cont’d 
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Figure 7 – Mean of ten sample locations for each sample date in Byng Inlet in 2016. 
 

 
 
 

 
A final comment with respect to variation in TP concentrations within the Inlet involves the mixing of 

water with Georgian Bay.  Inlets such as Twelve Mile Bay have shown dilution effects near the outlet of 

the bay due to mixing with more dilute Georgian Bay water.  At present, the water in the outer portions 

of the bay have extremely low TP concentrations often less than 2 µg/L (MOECC unpublished data).  

Although concentrations measured at the most downstream locations are lower (Figure 8) they do not 

appear to be substantially diluted. This absence of mixing is probably due to the high flushing potential of 

the Magnetawan River. 

Figure 8 – Annual mean of monthly values for ten sample locations in Byng Inlet in 2016. 
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Sources of Phosphorus Loading to Byng Inlet 
In addition to the Magnetawan River there are several possible sources of phosphorus to Byng Inlet.  
These include: 

 wetlands 

 tributaries 

 municipal sources including septic treatment and stormwater 

 shoreline development including private septic systems 

 commercial development 

 internal load from sediments 

 precipitation 
 
(see map following page)  
 
There has been no effort to quantify these loads here but it should be noted that it would take a large 
amount of phosphorus to increase the concentration even in low flow volumes of Magnetawan River 
water by even a few micrograms. To illustrate this, we can consider that at a typical low flow Magnetawan 
River discharge of 10 m3/sec, it would require a P load of 0.86 kg/d or 314 kg/yr to raise the concentration 
by 1 µg/L.   This would translate to the entire 0.66 kg per capita per year load of around 475 people.  
Although this is an oversimplification of what is occurring it shows that even with a rigorous identification 
and quantification of watershed P loads, the results would not likely predict changes of more than a few 
micrograms per litre even during low flows.  These changes would be difficult to illustrate even with 
rigorous monitoring programs because the variation would be within the range observed for duplicate P 
samples in surface water.   
 
Although water quality is not impaired, the relationship between TP concentrations and the potential 
inputs of phosphorus from the above sources to Byng Inlet has been explored further by examining land 
use in the local Byng Inlet watershed.  A land use map showing potential sources of nutrients to Byng inlet 
is shown in Appendix 3 and on the following page.  No attempt has been made to assess TP loads from 
these potential sources but it would be possible to assess shoreline property loads (for example) using 
the Provincial Lakeshore Capacity Assessment Model. Relative impacts from these sources could also be 
assessed if certain other information were available (Inlet area, % urban area).  
 
It is important to consider that, due to the high flushing of the Magnetawan River, the results of mass 
balance models would be difficult to verify and inputs of P from local watershed sources would have 
minimal measured impacts due to the large diluting volumes provided by the Magnetawan River during 
most times of the year.   
 
In the future, community involvement with managing inputs of phosphorus to Byng Inlet may have central 
importance in reducing excess inputs of nutrients to the Inlet.  This would be important to protect water 
quality especially during periods of low flow. 
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Land use map for immediate Byng Inlet watershed. Note that this is a condensed version of a larger 
map available as an appendix to this report (Appendix 3). 
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Magnetawan Watershed Runoff and Export of Total Phosphorus 

Watershed Runoff 
Empirical water quality measurements are much more useful when continuous flow data are available.  
Environment Canada has collected continuous discharge data for the Magnetawan River near Britt since 
1975.  This allows the calculation of mean annual discharge (Figure 6) which can be used to further 
calculate annual runoff depths by observing the total discharge relative to the watershed area.  Mean 
annual discharge for the 40-year record is 44.71 m3/sec.  There is a very slight but statistically insignificant 
decrease in annual discharge over the period of observation (Discharge = -0.089y + 222.23, r2=0.0139).  
 
The area of the Magnetawan River watershed is 2839.38 km2 which indicates a mean, long-term average 
runoff of 0.500 m (total mean discharge per year/watershed area).  This means that the net runoff 
provided by each m2 of watershed will be 0.5 m3 or 500 litres. This is consistent with values given by the 
Lakeshore Capacity Manual runoff lookup table for areas near the mouth of the Magnetawan River (0.519 
m or 519 L for each square metre of watershed).   
 
Average annual discharge ranges from ~30 to 60 m3/sec (Figure 6).  
 
 
Figure 6 – Mean annual discharge for the Magnetawan River between 1975 and 2013. 

 

 
 
  



Magnetawan First Nation 
 

20 
 

Watershed TP export 
 
The provincial Lakeshore Capacity handbook uses an export coefficient of 5.5 mg P/m2 for forested 
watersheds.  This is an average of several different coefficients derived elsewhere. As shown above the 
Magnetawan River runoff will produce an average of 0.5 m of water which equates to 500 L per m2.  This 
in turn would yield a runoff concentration of 11 µg/L which is close to the average concentration (11.5 
µg/L) measured in the Magnetawan River in 2014 – 2016 (Table 8). This indicates that the Magnetawan 
River is exporting slightly less P than forested watersheds observed elsewhere.  This, of course, is not a 
precise measurement since average long-term runoff (1975-2013) is being compared to individual annual 
mean TP concentrations (2014-2015).  In addition, there are no concentrations measured by this project 
at high flows where concentrations are typically higher such that the mean annual TP concentration at 
11.5 µg/L is likely an underestimate.   
 
It is encouraging to have indications that the Magnetawan River is behaving like a forested watershed 
with respect to P export based on measured data. The water entering from the Magnetawan River should 
therefore be considered to be near background concentrations with respect to phosphorus.  This indicates 
that there should be no concerns about excess P export from Byng Inlet to Georgian Bay as long as there 
are no excess inputs from the local watershed (the area immediately surrounding Byng Inlet).  Watershed 
land use maps have been prepared (Appendix 3) to assess the potential for local watershed inputs of P.  
 
 
Table 8 Average Annual TP concentrations measured in the Magnetawan River outflow into Byng Inlet between 
2014 and 2016 (mean = 11.5 µg/L). October 2016 value excluded. 

 
Site 1 - Magnetawan River Inflow TP (µg/L) 

  

15-May-14 12.2 26-May-15 12.6 30-Apr-16 18.3 

30-May-14 9.7 15-Jun-15 19.3 31-May-16 11.7 

15-Jun-14 8.6 29-Jun-15 10.7 26-Jun-16 20.8 

30-Jun-14 11.2 14-Jul-15 11.1 31-Jul-16 12.1 

05-Jul-14 9.2 31-Jul-15 13.8 29-Aug-16 14.4 

30-Jul-14 9.4 17-Aug-15 10.7 29-Sept-16 11.5 

15-Aug-14 7.2 30-Aug-15 7.5 30-Oct-16 38.1 

30-Aug-14 7.4 15-Sep-15 6.4   

15-Sep-14 5.6 29-Sep-15 8.5   

30-Sep-14 11.6 14-Oct-15 7.8   

15-Oct-14 7.6 31-Oct-15 7.5   

mean 9.1  10.5  14.8 
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Community Involvement 
 
2014 - At the community meeting held on June 3, 2014 there were 5 actions identified regarding the 
water characterization project (Appendix 1).  Three of these actions were requests for additional 
information about maintaining septic systems, who to contact during an algae outbreak, and 
information on environmentally safe products.  Below are some links and resources for further 
information: 
 
1. Maintaining septic systems: 
•        Septic Smart Brochure - MOE (see attached) 
•        There were number of videos on the Ministry of Environment website 

http://www.omafra.gov.on.ca/english/environment/facts/sep_smart.htm 

  
2. Blue Green Algae: 
•        Algae Fact Sheet - MNR (see attached) 
•        Blue-Green Algae - Health Canada 
http://www.hc-sc.gc.ca/ewh-semt/pubs/water-eau/cyanobacter-eng.php 
•        MNR presentation (see attached) 
•        Who to call if you suspect Blue Green - MOE Spills Action Centre 1-800-268-6060 
  
3. Environmentally friendly products: - there is a lot of information on this topic. 
•        David Suzuki's Queen of Green provides a lot of information on green living and they have a 
Facebook page as well 

http://www.davidsuzuki.org/what-you-can-do/queen-of-green/faqs/ 

              https://www.facebook.com/DavidSuzukisQueenofGreen 

•        Canadian Living - provides information on cleaning materials 

              http://www.canadianliving.com/life/green_living/natural_and_cheap_household_cleaners.php 

•        Skin Deep provides a search engine to search for the status of toxins in personal care products 

              http://www.ewg.org/skindeep/ 

2015 – 2016 Additional community meetings were held in the spring of 2015 and 2016 to transfer the 

findings of the first two years of the project to the community.  A preliminary watershed use map was 

presented and feedback about several aspects of land use were provided by the community.  

 

2017 - A final community meeting to transfer the findings of this report is planned for 2017.  

http://www.omafra.gov.on.ca/english/environment/facts/sep_smart.htm
http://www.hc-sc.gc.ca/ewh-semt/pubs/water-eau/cyanobacter-eng.php
http://www.davidsuzuki.org/what-you-can-do/queen-of-green/faqs/
https://www.facebook.com/DavidSuzukisQueenofGreen
http://www.canadianliving.com/life/green_living/natural_and_cheap_household_cleaners.php
http://www.ewg.org/skindeep/
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Discussion 
Annual runoff, TP loads and export coefficients from the Magnetawan River indicate values that are 
typical for forested watersheds.  This calculation is possible since continuous discharge data are 
available but additional measured TP concentrations at higher flows would be useful to help confirm 
these observations. Although there are undoubtedly sources of P loading to the Inlet from the 
immediate watershed, the impacts of these loads are difficult to demonstrate even at low flows when 
dilution by the Magnetawan River is at a minimum.  There was an increase in concentrations between 
Site 1 at the inflow from the Magnetawan River and sample sites further west towards Georgian Bay in 
2014 although this is less well demonstrated in 2015 when the highest concentrations were noted 
downstream of Byng Inlet and Britt. In 2016, TP concentrations decreased towards Georgian Bay in 
spring and summer and increased in the fall.  The magnitude of all changes was only a few µ/L. These 
increases although small with respect to impact (several micrograms per litre) may represent substantial 
inputs of TP because large quantities of P would be required to even slightly increase concentrations in 
the high-volume flows contributed by the Magnetawan River.   
 
There are many potential sources of nutrients in this area including shoreline development, tributaries 
sewage treatment, stormwater and wetlands and these have been itemized in the land use map 
provided with this report (Appendix 3). No attempt has been made to quantify loads from these sources. 
 
It is important to note that concentrations are well below the PWQO for Rivers (30 µg/L) and below the 
objective for lakes (20 µg/L). Mean annual concentrations in the Magnetawan River were 11.5 µg/L. 
 

Recommendations  
1. Water quality in the inlet with respect to nutrients is excellent and should be maintained.  Residents 
and business operators that have potential to impact the water quality of Byng Inlet should therefore be 
well informed about those things that they can do to safeguard water quality in the inlet.  
 
2. Water quality monitoring for total phosphorus should continue after the completion of this project. 
The MOECC monitors locations near the entrance to Georgian Bay on an approximate 10-year rotation 
such that any data collected in the years between MOECC surveys would be useful. The MOECC Lake 
Partner Program provides assistance with TP analysis for volunteers involved with the program.  In 2016 
a volunteer was established to sample Byng Inlet near Britt (STN 7064 Site 80) and this should be 
continued with periodic assessment of the results.  A need for other stations should be assessed. 
 
3. The transfer of relevant information to the community stakeholders should continue 
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Appendix 1 – Public Meeting Summary - June 3, 2014  
 

2014 Water Quality Characterization - Byng Inlet 
Magnetawan First Nations  

The Project 

Over the next 3 years (2014-2016) a Water Quality Characterization Project will 
be undertaken to collect water quality data in Byng Inlet and the lower reach of 
the Magnetawan River during open water seasons.  The Magnetawan First 
Nation (MFN) community draws its drinking water from Byng Inlet and currently 
have very little water quality information. MFN wants to know more about the 
base line conditions and the impacts of nutrient inputs by natural sources, 
human activity and climate change.   

Background data, especially total phosphorus measurements, are required to assess the causes for any 
future deterioration of water quality in Byng Inlet and to allow the development of an effective mitigation 
action plan.  

The goal is to better understand the physical and chemical relationships that govern the water quality in 
Byng Inlet and to assess the levels of total phosphorus in the system. This will allow the assessment of the 
potential for the onset of harmful algal blooms or the deterioration of drinking water sources in the area.  

 

Water quality data will be collected from five sites in Byng Inlet (red dots on map above) during the spring 
freshet, summer and fall to measure pH, alkalinity, suspended solids, dissolved organic carbon, NO3, and 
TKN. During the first year, water samples will be submitted to the Trent University Lab in Dorset for 
analysis of phosphorus.  As well a sample location will be established at the deepest location in Byng Inlet 
to collect temperature and oxygen profiles to determine if the inlet stratifies during the summer months. 
Richard Noganosh will be coordinating the collection of total phosphorus water samples twice a month 
during the open water season in 2014. 

Community Relationship Building 

Two meetings will be held each year over the life of the project to provide information to the community 
about the project, deliver the results of water quality sampling program, and to talk about ways to reduce 
our footprint on the water and natural habitat of Byng Inlet. In Year 2 or 3 these discussions will lead to a 
community based action plan to address water quality impacts in Byng Inlet. 

The first meeting was held on June 3, 2014 and was attended by about 40 MFN citizens, local Byng Inlet 
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citizens and guests, and Ministry of Transportation staff. Presentations were provided by Randy French 
(French Planning Services Inc.) and Bev Clark (Clark Aquatic Science Consulting). Randy explained that the 
first year is all about getting started, collecting water quality information, and talking about ideas to 
improve the water quality in Byng Inlet. Bev provided an overview of the program and answered questions 
on the type of water quality data to be collected, how it is being collecting, and who is helping us.  He 
explained that funding for the project is provided through the Lake Simcoe/Georgian Bay Clean Up Fund, 
and the purpose of the project is to gain better knowledge about water quality in Byng Inlet and to initiate 
discussion on water quality concerns and potential actions to reduce our impact.   

Community members participated in the discussions and raised the following points to be 
considered and addressed in the 2014 year-end report: 

• The quality of water in Byng Inlet has changed. It is 'cleaner and clearer' and there are 
more fresh water clams. 

• Water levels in Georgian Bay are low and this likely affects the quality of water in Byng 
Inlet.   

• There is a dam on the Magnetawan River at the outlet of Wawashkesh Lake and it may 
be impacting the water quality of the Magnetawan River or Byng Inlet. 

• Since the last glaciers, the land continues to rebound, and this may impact water levels 
on Georgian Bay.  

• As well, the draining of too much water through Chicago at the bottom end of Lake 
Michigan and the St. Clair River in Lake Huron, may also be impacting water levels. 

• Water samples need to be taken to include data downstream of a valley in Britt with a 
stream that flows through a scrap yard with old motors in the water. 

• People need better information on where phosphorus comes (e.g., septic systems, 
rain/snow and fertilizers) and how they can lessen their impact. 

• Consider additional research to better understand lamprey and the die off fish and 
vegetation.  

The following actions could be considered in the mitigation action plan: 

• Provide information about maintaining septic systems. 
• Identify and clean up contaminated sites. 
• Pray for the water and consider the power of positive thoughts to the water (e.g. Dr. 

Omoto). 
• Reduce our use of phosphates and fertilizers, and provide everyone with a list of 

phosphate free products to use.  
• Provide information on who to contact during an algae outbreak 

A second community meeting will be held in the fall 2014 to present the results of the 2014 water quality 
sampling and to promote discussion on the potential actions to address any issues found. These 
discussions will lead to the preparation of a community based action plan in Year 2 and 3 to address water 
quality impacts in Byng Inlet. 

  

https://upload.facebook.com/MagFnLandsandResources/photos/a.1493075200912246.1073741827.1493065170913249/1512411422311957/?type=1&relevant_count=1
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Appendix 2 - Water Chemistry data 
 

 
 

  

General chemistry data

Date NH4 NO3 TKN TP1 TP2 Turb Alk DOC

ug/L ug/L ug/L ug/L ug/L NTU mg/L mg/L

Stn 1 25-Apr-14 11.8 11.4

Byng1 25-May-14 14.5 138 220.5 8.4 8.1 0.7 <10

Byng2 25-May-14 21.1 51.3 284.2 15.3 15.6 2.11 <10

Byng3 25-May-14 13.3 130 211.9 9.3 8.9 0.85 <10

Byng4 25-May-14 12.9 132 244.8 8.4 8.4 0.85 <10

Byng5 25-May-14 13.3 136 228.8 9 8.8 0.89 <10

Byng1 10-Sep-14 11.5 53.5 222.5 6.4 6.7 1.35 <10 12.5

Byng2 10-Sep-14 66.2 34.8 310.3 13.9 14.4 1.57 <10 7.9

Byng3 10-Sep-14 15.2 51.1 228.7 7.2 7.5 1.03 <10 7.9

Byng4 10-Sep-14 17.1 49.3 243.9 8.1 8.2 1.09 <10 7.8

Byng5 10-Sep-14 15.5 49.5 244.9 7.6 7.8 1.19 <10 7.9

Byng1 15-Oct-14 4.6 69.3 346.1 9.5 9.2 0.89

Byng2 15-Oct-14 6.2 28.3 316.5 14.8 14.3 2.55

Byng3 15-Oct-14 1.3 64.8 246.6 9.7 9.4 1.2

Byng4 15-Oct-14 11 64.1 290.3 10.1 9.3 1.33

Byng5 15-Oct-14 0 63.4 301.7 10.4 9.8 1.48

Field data

pH cond temp O2 Secchi Z

uS Deg C mg/L m m

Byng1 25-May-14 6.08 34 14.6 10.6 2.8 1.6

Byng2 25-May-14 6.3 27.3 18.2 9 1.8 2

Byng3 25-May-14 6.21 33.6 14.9 10.6 2.5 9.4

Byng4 25-May-14 6.37 35 14.9 10.7 2.3 9.3

Byng5 25-May-14 6.14 35 14.8 11 2.7 7

Byng1 10-Sep-14 6.7 39.3 20.7 9 2.3 2.9

Byng2 10-Sep-14 6.6 39 20.7 8.5 2.1 2.8

Byng3 10-Sep-14 6 39 profile profile 2.3 9.8

Byng4 10-Sep-14 6.6 39.1 profile profile 2.6 13

Byng5 10-Sep-14 6.7 39.2 21 8.8 2.4 7

Byng1 15-Oct-14 6.7 27.0 10.9 11.2 2.2 3.0

Byng2 15-Oct-14 6.2 17.8 9.7 10.6 1.5 2.6

Byng3 15-Oct-14 6.5 27.1 10.9 10.9 2.1 9.6

Byng4 15-Oct-14 6.7 26.7 10.9 10.9 2.2 8.8

Byng5 15-Oct-14 6.4 26.6 10.8 11.0 1.9 9.1
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Oxygen/temperature profiles 
 

DO profiles 
10-Sep-14 

  

  Site 3 Site 4 

Depth Oxygen Temp DO Temp 

(m) (mg/L) (deg C) (mg/L) (deg C) 

0 8.8 21.0 8.7 21.0 

1 8.8 20.9 8.7 21.0 

2 8.8 20.9 8.7 21.0 

3 8.8 20.9 8.7 21.0 

4 8.7 20.8 8.6 21.0 

5 8.6 20.8 8.6 21.0 

6 8.6 20.8 8.6 21.0 

7 8.6 20.7 8.6 21.0 

8 8.6 20.7 8.6 21.0 

9 6.8 20.5 8.5 21.0 

10     8.5 21.0 

11     8.5 21.0 

12     8.5 21.0 

13     8.5 21.0 

 
 
 

 
 
 
Appendix 3 – Land use map included as separate pdf file 


