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DISCLAIMER: This report was produced by the Severn Sound Environmental Association. While efforts have been made 
to see that the following information is accurate and up-to-date at completion, by accessing this report, the user agrees 
that:  
 
i) neither the Severn Sound Environmental Association nor any of its employees, officers, servants or member 

municipalities shall be liable for any damages or suffer any loss arising from any errors or inaccuracies therein, 
or from any misuse, misinterpretation or misapplication thereof, whether due to the negligence of such 
employees, officers, servants, municipalities or otherwise; 
 

ii) the said information is made available to the recipient thereof solely on condition that the recipient and all the 
recipient’s heirs, executors, administrators, successors and assigns assume full responsibility for any risk 
associated with the use or misuse thereof and agree to indemnify and hold harmless the Severn Sound 
Environmental Association and its employees, officers, servants and member municipalities from any and all 
damages or losses whether arising directly or indirectly from the accessing the Severn Sound Environmental 
Association report. 
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The following information was collected by Severn Sound RAP and Severn Sound 
Environmental Association staff and contractors to support agricultural and fish 
community assessment projects carried out at various locations in the Severn Sound 
watershed.  The chemical analyses were carried out by the Ministry of the Environment 
Laboratory Services Branch using standard methods.  The benthic invertebrates were 
collected using qualitative methods that indicated presence and diversity of organisms.  A 
single pass electro-shocking method was used with identifications made by a qualified 
fisheries biologist.   
 
Flow of MacDonald Creek 
 
The drainage basin for the Creek to the point where it enters the Wye River is 26.2 Km2.  
The stream consists of two main branches, an eastern and western branch.  The western 
branch receives drainage from site 41 (6.9 Km2 to Baseline Rd). The eastern branch has a 
drainage of 12.1 Km2 to Marshall Side Road.  The Severn Sound RAP monitoring 
program included water quality sampling at a site (SSEA Station 42) below the 
confluence of the two branches at the crossing of Mertz Side Road (drainage area to road 
crossing 22.2. Km2).   
 
Spot flow gauging measurements were carried out at Station 42 by Severn Sound RAP 
staff during 1993 using a calibrated Marsh-McBirney flow meter.  These flows were 
gauged against a relative measurement of water level (measuring point from the top of 
the concrete box culvert at the upstream end of the crossing).  Comparison of the spot 
flows against the mean daily flow for the Wye River near Wyevale (see Table 1, 
02ED013 drainage area to station 112 Km2) provides a ratio of 0.48 which is more than 
twice as much as the ratio of drainage areas between the two sites.  Since these 
measurements were taken for the most part during base flow periods, it would appear that 
MacDonald Creek has a higher unit base flow than the Wye River.  
 
Measurements of flow at SSRAP Station 42 and the two branches of MacDonald Creek 
upstream of the confluence were made during the low flow period of 2002 as part of the 
North Simcoe Municipal Groundwater Study (Dixon-Golder draft).  The measurements 
taken on August 28-29, 2002 resulted in a flow of 5 L/s at the western branch at Baseline 
Road ( km2 ); 14 L/s at the eastern branch ( km2); and 112 L/s at the confluence at Mertz 
Side Road (SSRAP Station 42 - km2).  Little can be concluded from a single 
measurement but it was clear that the base flow of the eastern branch was stronger than 
that of the western branch.  It is strongly suggested that a continuous, year round flow 
station with standards equivalent to Water Survey of Canada be established at the 



2 
 

crossing of Mertz Road and that additional spot flows measurements or ice-free 
continuous stations be established on the upstream branches to provide a better basis for 
establishing low flow conditions. 
 
Temperature 
 
Spot temperatures were collected using a thermometer during 1993, 1994 and 1995 and 
during benthos and fish monitoring in 2000.  Temperature was monitored using a 
temperature logger from July 1 to September 10, 2002.  The stream was characterized as 
a coolwater stream using the DFO protocol (Figure 2).   Spot temperatures taken on 
August 28 and 29, 2002 (North Simcoe Municipal Groundwater Study draft data) 
indicated that the western branch was much warmer than the eastern branch and that the 
confluence was influenced by the eastern branch as was expected for the greater flow 
contribution at that time (western br. 17.3oC, eastern br. 15.3oC and confluence 15.1oC).  
Based on the lower downstream temperature, additional groundwater discharge to the 
Creek was occurring downstream of the east and possibly the west measuring points. 
 
Basic Chemistry 
 
Water chemistry samples were taken during 1993, 1994 and 1995 by Severn Sound RAP 
staff (Table 2) in order to assess agricultural projects in the watershed.  Chlorides and 
conductivity remained relatively constant with means of 13.0 mg/L and between 335 and 
414 uS/cm respectively.  Base flow values of suspended solids and turbidity were 
typically 7 mg/L and 4 FTU respectively.  Values were influenced by spring melt periods 
and rain events.  Mean pH was alkaline at 8.2 units.  
 
Nutrients 
 
Ammonia nitrogen was low with mean values ranging between 0.009 and 0.075 mg/L.  
Nitrate was moderate and typical for an agricultural watershed with mean values ranging 
between 0.8 and 1.0 mg/L.  Total phosphorus concentrations fluctuated with spring 
runoff and rain events with mean values ranging between 0.032 and 0.060 mg/L.  The 
MOE Provincial Water Quality Guideline for total phosphorus in streams is 0.030 mg/L, 
suggesting that the Creek often did not meet provincial guidelines.  Dissolved organic 
carbon concentration was relatively stable with mean values ranging between 2.9 and 3.7 
mg/L. 
 
Benthos 
 
The stream benthos at Station 42 was sampled using a qualitative method (i.e. collection 
of as many different kinds of organisms without measuring their density).  The stream 
substrate was a mixture of riffles and emergent vegetation near the banks with 
overhanging shrubs and grasses.  Twenty three different kinds of organisms were noted 
with good representation of relatively sensitive organisms such as mayfly nymphs and 
caddisfly larvae. 
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Fish Community 
 
The fish community in a 50-m reach downstream of Station 42 was sampled in late 
summer of 2000 as part of a characterization of fish community at a number of locations 
throughout the Severn Sound watershed.  Rainbow trout, black-nosed dace, creek chub, 
mottled sculpin and other minnows were found with a total fish biomass of 17 kg/ha 
confirming that the stream has a coolwater fish community.  The finding of coolwater 
species is consistent with fish collections made by MNR in 1990 and 2002. 
 
 
 
[Tables 1 and 2a, b & c are below] 
 
[Figure 1 is on a .pdf file attached] 
 
[Figure 2 is on an attached jpg file attached] 
   
 
 
















