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Hutchinson 
Environmental Sciences Ltd. 

Memorandum 

Date: July 15, 2013 

To: Mario Giampietri, Cheryl Shindruk and Shauna Dudding 

Geranium Corporation  

From: Neil Hutchinson  

Re: J130025– Musselmans Lake Study Status  

 

At your request I have: 

 reviewed the “Musselman’s Lake Subwatershed Assessment and Stewardship Opportunities 

Report” that was prepared by LSRCA and the Town of Whitchurch and Stouffville in March of 

2009. 

 discussed the   lake status with Mr. Rick Wigmore  

 discussed the status of the lake and the study plans with LSRCA by phone and at a meeting on 

May 7, 2013. 

 Prepared this summary of my understanding of concerns and an approach. 

Summary  

 

My understanding is that the issue of most concern to residents is the prolific growth of rooted aquatic 

plants in the lake and their impact on recreational activities, although blue green algal (cyanobacterial) 

blooms have also been raised as concerns. Different parties appear to have heard anecdotal information 

that their problems could be resolved by either a) use of the aquatic weevil (Litodactylus leucogaster) for 

biological control of the plants or b) use of “Phoslock” for sediment inactivation to control internal loading 

of phosphorus to the lake.  Any management decision is premature, however, as there has not yet been 

any systematic study of the lake to confirm the details of the lake’s problems and hence the best potential 

techniques for management.  To that end, Geranium Corporation has retained HESL to complete a lake 

characterisation and management study that will be carried out and completed by the autumn of 2013. 

This will provide the information necessary to develop management plans for implementation in 2014.  

 

Review of “Musselman’s Lake Subwatershed Assessment and Stewardship Opportunities Report” 

 

Overall, this report is well done and thorough and shows the benefits of the Town and residents working 

with experienced partners LSRCA and French Planning Services. Together, they have identified many 

concerns and now need to focus on the greatest concerns and develop strategies to address them. 

Community concerns are focused most directly on water quality. This is, after all, why they live near the 

lake and water quality serves as the most visual and accessible indicator of lake health. The report is very 

good on description and understanding of the processes that act on Musselman’s Lake but falls short on 

the details and data needed to take the next steps towards development of specific management plans to 

address the identified water quality problems.  
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Musselman’s Lake is a small (46ha), shallow (max. depth of 8m) kettle lake with a watershed area of 460 

hectares. It is located in the Oak Ridges Moraine and is a headwater to the Holland River, which is one of 

the most enriched and degraded rivers in Ontario. The outflow is intermittent through a culvert at the 

northwest end of the lake which drains to a wetland area. Land use in the watershed is 51% natural (lake, 

wetlands, woodlands and grasslands), 23.8% agricultural (hay/pasture/row crop), 2.3% rural, 17.8% 

residential and 2.7% active aggregate. As such, it represents a relatively unaltered watershed for an 

urban lake in this part of southern Ontario.     

 

There are 517 homes in the Musselman’s Lake watershed (based on the distribution of a resident survey 

described on p. 18. 158 surveys were completed). The residences are serviced by municipal water but 

not by municipal sewage collection. Sewage is serviced by on-site septic systems.   

 72% of survey respondents were concerned about the “environmental health” of Musselman’s 

Lake and water quality was the main concern cited,  with specific reference to water pollution, 

stormwater runoff, water clarity, bacteria, aquatic vegetation, septics and “the smell”.  

A key point (p.21) is that, as of March 2009, “there have been no detailed studies to evaluate the 

biological diversity of the system, how water chemistry and quality change over a year, or even the 

bathymetry of this lake. Using new scientific data collected in 2008 and the ongoing monitoring program 

the LSRCA will be able to fill these gaps …” p. 35 of the report provides a summary of water quality data 

collected: 

 at a single mid-lake site in 1982  

 at seven nearshore sites in 1989 

 at the same seven sites on a monthly basis from 2006-2008  

 

Review of these data (Table 3) produced the following observations:  

 although water quality is interpreted as “degraded”, total phosphorus levels apparently declined 

from 0.036 mg/L in 1989 to 0.018 mg/L in 2006-2008.  

o This conclusion is uncertain as there are no details provided regarding how many 

samples were taken in 1989 

o the total phosphorus concentration of 0.018 mg/L is not indicative of “impaired” water 

quality for a lake in southern Ontario 

 A range of water quality is provided but the seasonal trends are not  

 The water quality sampling was focused on nearshore surface waters  

o This does not provide us with an understanding of lake dynamics, particularly the oxygen 

status and the potential for an internal phosphorus load.  

o Nearshore samples are at a high risk of contamination from sediment disturbance and 

runoff and are not a good indicator of whole lake water quality  

o There are no data provided for dissolved oxygen or temperature profiles in the lake and 

so one cannot determine if there is an internal load or not.  .  

 

A cyanobacteria (blue-green algae) bloom was reported in 2007 and is taken as a “clear indicator that 

water quality is impaired”.  

o I note that the section on “memories” (p. 99) includes “…in 1986-87 taking blue-green 

algae to Queens Park” - so the algal bloom is not a recent phenomenon.  



  Hutchinson Environmental Sciences Ltd.  

 M15072013_J130025_summaryofissues.docx  3 

 

o The algal bloom is reported as occurring during a dry and hot year (2007) – these 

conditions also favour internal loading 

 

This suggests that  

 The lake may have anoxic bottom waters that produce an internal load of phosphorus that is 

confined to the bottom waters by thermal stratification and that the bloom was of a form of algae 

that can migrate from surface waters of lower TP concentration to deeper waters to take 

advantage of higher concentrations there.  

o The species of blue green algae that bloomed was not provided  

The fish community is quite diverse and appears balanced. Black crappie are the only non-indigenous 

species and carp are (thankfully) absent. Golden shiner are the only minnow species but the report  

concludes that the electro fishing method used to survey fish does not sample minnow species effectively 

and that they are likely present and could be caught by different means. 

 

Conclusion – My conclusion on reading this section of the report is that water quality is not described 

well enough to support any firm conclusions or to recommend any management activities. The 

observations of algal blooms suggest that this lake has an internal load of phosphorus that occurs when 

the bottom waters of the lake lose their oxygen in mid-summer. A similar phenomenon occurs in Lake 

Wilcox, a kettle lake in the Town of Richmond Hill.  

 

Recommendation – A sampling program of mid-lake water quality is recommended at biweekly intervals 

for one complete season (at a minimum) to document lake dynamics. This would be the highest priority 

recommendation. An additional sample taken in mid-winter, under the ice, would also be useful.   

 

 

Other Questions  

 

Groundwater was identified as a “primary” source of water recharge to Musselmans Lake and potential 

sources of groundwater pollution identified.  

 a water budget has not been completed to show how much of the recharge is groundwater and if 

it varies over the year. 

 groundwater samples would need to be taken and analysed to determine which potential 

pollutants are present  

 If a nutrient budget is to be completed then the contribution of groundwater needs to be 

quantified.  

 

The report recommends continued fish and benthic invertebrate studies, shoreline naturalization projects 

and community outreach. These are all sound and valid recommendations that will address general 

concerns regarding lake health but will not address concerns regarding aquatic plants or algal blooms.  

The report recommends implementation of an “in depth lake-based monitoring plan”, education on 

stewardship, development of a stormwater management plan   and “precipitants that remove phosphorus 

from the water”. It is not clear what these recommendations are based on. I completely agree that the “in 

depth lake-based monitoring plan” is required to better characterise the lake and its problems. If nutrient 
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loading is a problem then a phosphorus budget should be done to sort out the relative roles of external 

and internal phosphorus and sources of each to identify best targets for management  

 

Recommendation – A nutrient budget should be calculated for the lake to determine the sources of 

phosphorus to the lake, and this should include groundwater and internal loading as sources.   This would 

confirm the sources of pollution and the roles of different sources in algal blooms and proliferation of 

aquatic plants.  

 

The key Surface Water Recommendation is “In order to better understand the water quality issue on 

Musselmans Lake an increased amount of monitoring needs to occur... Currently there is a lack of data 

surrounding what is affecting Musselman’s Lake surface water quality and this needs to be researched 

further.”  This is a sound recommendation as it will be necessary to understand the lake’s current status 

before determining what factors may be contributing to it (i.e septic systems or storm water) and making 

recommendations for management.  

 

Comment - It is very useful to implement stewardship programs to inform residents of what they can do 

personally and as a group to protect water quality and aquatic habitat. These are cost effective and 

promote awareness. Larger initiatives such as stormwater control and phosphorus immobilization have 

been suggested. These will be costly undertakings and must be informed by a solid understanding of the 

cause of observed water quality impairments and the most cost effective means to manage them.  

 

 

The report points out need for a bathymetric map of the lake  

 The LSRCA has completed the bathymetric mapping of the lake and a map was provided to 

HESL  (May 7, 2013 meeting).  

The report recommends a “rapid” paleolimnological study to determine background conditions. 

 The LSRCA  (Dr. Brian Ginn) completed the paleolimnological study and provided a summary of 

the results at my May 7 meeting. They conclude that phosphorus concentrations in the lake 

started increasing after the Town provided municipal water supply to the residences on the lake 

and that part of the water quality problems reflect a role of nutrient loading from septic systems. 

Although my review of their summary suggests that phosphorus was increasing prior to the Town 

water supply, the sandy aggregate soils would favour phosphorus mobility and transport to the 

lake from septic systems.   

The report recommends yearly benthic monitoring. While this could be useful, I do not see it as a high 

priority requirement for lake management.  

 The LSRCA (May 7) reported that this has not been carried out.   

The report recommends inspection and repair of septic systems. While it is always desirable to maintain a 

functioning septic system, I note that septic systems are not designed to retain phosphorus and that any 

inspections and repairs would not address any role they have in nutrient pollution of the lake. This would 

require full municipal service and treatment of domestic waste. 

 

The report does not include any assessment of waterfowl and their potential role in nutrient and bacterial 

pollution. 
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 This would be an easy shortcoming to address through the use of local observers to document 

waterfowl use.   

 

The report makes frequent reference to rooted aquatic plants “weeds” as a problem (see “memories” on 

p. 99) but there is no indication that a survey of weed distribution, abundance or species list has occurred.  

LSRCA Meeting  

 

I met with Mr. Brian Kemp and Dr. Brian Ginn of the LSRCA on May 7, 2013.  They confirmed that they 

had completed a map of lake bathymetry and a paleolimnological analysis of the lake, as had been 

recommended in the study, but that no additional studies had been undertaken. They agreed with my 

assessment that any remedial or management plan would need to be informed by a “causation” study, an 

analysis of the lake’s current status based on a scientifically sound monitoring program. They noted that 

the Town of Whitchurch Stouffville would like to see a study of storm water and urban runoff but agreed 

that this would be costly and should only be undertaken based on the outcome of the initial studies.  

 

HESL Summary and Recommendations   

My understanding is that the issue of most concern to residents is the prolific growth of rooted aquatic 

plants in the lake and their impact on recreational boating. Although different parties appear to have 

heard anecdotal information that their problems could be resolved by either a) use of the aquatic weevil 

(Litodactylus leucogaster for biological control of the plants or b) use of “Phoslock” for sediment 

inactivation to control internal loading of phosphorus to the lake,  any management decision is 

premature.There has not yet been any systematic study of the lake to confirm the details of the lake’s 

problems and hence the best potential techniques for management.  

 A recommendation to control weeds using the weevil is premature – the weevil is specific to the 

eurasion watermilfoil plant species – to date no one has documented what aquatic plant species 

are present or problematic. 

 A recommendation to treat the lake with “Phoslock” is also premature. “Phoslock” would help 

manage any internal loading of phosphorus, which would  be useful to manage algal blooms, but 

would be of no benefit for management of rooted plants. 

 

We recommend: 

  

1. That a full season of water quality monitoring take place in the summer of 2013. This should 

include profiles of temperature and dissolved oxygen and nutrient status in the lake at biweekly 

intervals, of basic water quality characterisation at less frequent intervals and documentation of 

the species and abundance of algae and cyanobacteria in the lake. 

2. That a survey of aquatic plants be undertaken in late July of 2013 to document the species 

composition, distribution and abundance of rooted aquatic plants in the lake. 

3. That a resident-based waterfowl survey be implemented to determine the numbers, species and 

distribution of waterfowl using the lake.  

a. This initiative could be easily organized among community volunteers.  

4. That these results inform development of a nutrient budget to estimate the sources of phosphorus 

to the lake.  



  Hutchinson Environmental Sciences Ltd.  

 M15072013_J130025_summaryofissues.docx  6 

 

5. That any management plans to address perceived problems with weeds and algal blooms be 

based on the outcome of the above and any recommendations that may arise.   

 

In June of 2013, Geranium Corporation retained HESL to undertake a review of existing studies and 

make recommendations for next steps.  In July, Geranium Corporation retained  HESL to undertake the 

2013 monitoring program. The first sampling will occur on Thursday July 18, 2013. This starting date will 

not allow us to capture spring and early summer conditions in the lake but will still provide valuable 

information to inform the need for management. Our program includes up to six sampling events, 

completion of the aquatic plant survey and reporting and recommendations.   

 


