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Dear Mr. Lloyd: 

 

Thank you for asking Michalski Nielsen Associates Limited to provide this Scoped Environmental Impact 

Statement and Lake Capacity/Water Quality Impact Assessment in relation to the above-noted severance 

proposal.  In this regard, the subject property, which is shown in background mapping and aerial 

photography that is included in Appendix A, has 183 m (600.5') of straight line frontage on Bells Lake.  

Per the Severance Sketch prepared by Planscape and included in the body of this report, the property 

currently contains a cottage and associated amenity area towards its western end, with the eastern 

approximately two thirds of the property being vacant.  The owners would like to sever a cottage lot from 

the eastern portion of these lands, having a shoreline frontage of 80 m (262.6').  the Municipality of 

Magnetawan has provided a resolution of support, subject to the owners obtaining an Environmental Impact 

Study to:  review deer wintering habitat and any other natural heritage features; establish a suitable building 

site and dock envelope; and recommend environmental mitigation measures.  As part of this work, the 

municipality has also requested that there be a demonstration that the creation and build-out of this lot will 

not impact on the water quality of Bells Lake, referencing this requirement as a Lake Capacity/Water 

Quality Impact Assessment.  It is the purpose of this report to address these two sets of requirements. 

As brief background, I am an Ecologist and surface water specialist with 35 years of experience in assessing 

the impacts of land use change on the natural environment.  A particular focus of my firm’s work is on 

recreational lakes in Ontario.  I routinely evaluate the impacts of new cottage lot creation/cottage 

development on lake water quality, fisheries resources, deer wintering habitat, Species at Risk, and other 

natural heritage values.  I also routinely address topographic and other physical constraints in the 

assessment of such development opportunities.  In the pages which follow, I first provide overview 

information on the setting of the subject lands and environmental constraints/environmental policy direction 
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of relevance to these lands.  I then provide background information on the fishery and water quality of Bells 

Lake, followed by an explanation of winter deer habitat.  This is followed by a detailed description of the 

proposed severed lot and its environmental constraints and opportunities, based on my site inspection.  I 

then provide additional contextual information on a proactive approach that can be taken to protecting water 

quality on sensitive lakes, including the role that soils on the Precambrian Shield can play in retaining 

phosphorus from sewage disposal systems.  This is followed by a review of Species at Risk potential in 

relation to the subject lands.  Finally, I provide my summary comments on the appropriateness of the 

proposed severance application, together with detailed recommendations to ensure that the build-out of the 

proposed severed lot has appropriate consideration for water quality, natural heritage values and physical 

constraints associated with the subject property and Bells Lake. 

1.0 Overview of Environmental Constraints/Environmental Policy Direction in 

Relation to the Subject Lands 

Background mapping and aerial photography of the subject lands is included in Appendix A.  This property 

is located at the southwest end of Bells Lake.  It is noteworthy that the western portion of this lake tends to 

have very large lots, each with shoreline frontages of 60 m or more.  This is in sharp contrast to the eastern 

portion of the lake, where there are many lots having shoreline frontages of between 25 m to 40 m, in a few 

cases being even less. 

Bells Lake drains to the west, to Simmons Lake, with the outlet from Bells Lake being quite proximal to 

the subject property.  Simmons Lake in turn drains through a long length of very marshy watercourse to 

Crawford Lake.  Crawford Lake drains through Beaver Lake to Ahmic Lake, which forms part of the 

Magnetawan River chain of lakes. 

There are no identified wetlands in close proximity of the subject lands, although there is a small, 

unevaluated wetland (appearing to be treed swamp), located a minimum 230 m to the south.  There are no 

Provincially Significant Wetlands or Areas of Natural and Scientific Interest within several kilometers of 

these lands. 

I have reviewed the Land Use schedules to the Municipality of Magnetawan’s Official Plan (August 26, 

2022; this being the version that appears on the municipality’s website, which states that it has not yet been 

approved).  Schedule A, Land Use, identifies the subject lands as being Shoreline Residential, with no 

Environmental Protection designations in any vicinity of those lands.  Schedule B, Environmental Features, 

shows a very large area of Ministry of Natural Resources (MNR) identified Stratum 1 deer yard that 

encompasses all of Bells Lake and several small surrounding lakes, and which extends north to include 

large portions of lands surrounding Ahmic Lake, including lands north of that lake.  This Stratum 1 deer 

yard measures over 50 km2 in size, and is surrounded by an even broader area of Stratum 2 deer yard, with 

these combined deer yards occupying an area of over 160 km2.  Section 4.5.1.4 of the Municipality of 

Magnetawan’s Official Plan addresses deer habitat, noting that MNR has identified large portions of the 

municipality as being Stratum 1 and Stratum 2 deer yards and that development in these areas must be 
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sensitive to such habitat, including that vegetation removal is to be minimized.  It additionally includes the 

following: 

Within the significant deer habitat areas shown on Schedule B new lots should avoid areas 

of dense conifer cover or be of a sufficient size to provide a suitable development area 

including access and services, outside the most significant deer wintering habitat areas 

described above.  The minimum lot size shall be 90 metres frontage and 90 metres depth. 

Exceptions to the minimum lot size requirements may be considered by the Municipality 

where more than one legal detached dwelling that is structurally sound exists as of the 

approval of this Plan, it is demonstrated to the appropriate approval authority that each 

dwelling can be adequately serviced, and a site evaluation has been completed by a 

qualified biologist that documents habitat conditions and demonstrates that winter deer 

habitat is not present on the property. 

Where deer habitat is located within shoreline areas, development shall be situated in 

locations that will not result in the removal of significant amounts of shoreline vegetation 

or affect shoreline habitat.  Site-specific zoning and site plan control will be used to site 

development in the most appropriate areas to ensure minimal impact on the natural habitat. 

Further background information on deer wintering habitat is included in Section 3.0 of this report, with 

Section 4.0 describing site conditions and their relation to such habitat.  Section 7.0 provides summary 

comments and recommendations which include attention to the protection of such habitat. 

Schedule B to the Official Plan shows areas that have been identified through an earlier municipal 

downloading exercise completed by MNR in 1996 as being Type 1, or more critical, fish habitat, with no 

such habitat having been identified within the nearshore of Bells Lake.  Given the small size of this lake, it 

is quite possible that MNR never completed surveys on it to type fish habitat.  Section 4.5.1.5 of the 

Municipality of Magnetawan Official Plan notes that areas of unidentified fish habitat should be assumed 

to be Type 1 habitat and treated as such, unless otherwise demonstrated not to be through a site-specific 

fish habitat assessment.  Section 2.0 of the present report provides additional background information on 

the fishery of Bells Lake, with Section 4.0 providing a detailed assessment of fish habitat conditions across 

the nearshore of the proposed severed lot.  Section 7.0 of this report provides summary comments and 

recommendations which include attention to the protection of such habitat. 

Section 4.3.1 of the Municipality of Magnetawan’s Official Plan identifies Bells Lake as one being “near 

capacity” from a development standpoint.  It states: 

In the case of lakes that are near capacity, ongoing monitoring of these lakes shall occur 

in consultation with MECP.  Applications for land use changes (including lot creation), 

which would result in a more intensive use on lakes that are near capacity, shall include 

supplemental technical information related to stormwater runoff and/or septic/servicing 

design.  The scope of such technical information shall be at the discretion of the 

Municipality. 

With respect to septic design, that section of the report describes one of criteria that is acceptable to the 

Ministry of Environment, Conservation and Parks (MECP) as being the presence of native soils with 
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specific chemical characteristics, as demonstrated through site-specific soil investigations by a qualified 

professional.   

Concerns relating to lake capacity all revolve around the introduction of additional phosphorus into lakes 

where water quality has been impacted by existing development.  Increased amounts of this plant nutrient 

can result in excessive aquatic plant and algae growth, a reduction in water clarity, nuisance algae blooms, 

and a deterioration of aesthetic conditions (collectively referred to as eutrophication).  A substantial focus 

of this report relates to existing water quality in Bells Lake (Section 2.0), the potential influences of existing 

development on lake water quality (also Section 2.0), existing site conditions, including our site-specific 

examination of soil conditions (Section 4.0), employing other proactive tools, including the use of 

Precambrian Shield Soils of specific characteristics in the protection of water quality (Section 5.0), and our 

site-specific recommendations regarding development of the proposed severed lot to ensure it does not 

increase phosphorus loads to Bells Lake (Section 7.0).  Collectively, this information constitutes the Lake 

Capacity/Water Quality Impact Assessment component of this report. 

Section 4.5.1.3 of the Municipality of Magnetawan Official Plan addresses the protection of Endangered 

and Threatened species, an important consideration in contemplation of any land use changes through this 

municipality, as well as in other jurisdictions of the province.  Section 6.0 of this report includes a review 

of Species at Risk potential for the subject lands, together with our assessment of the potential impacts of 

a severance/additional development on such habitat.  Section 7.0 provides summary comments and 

recommendations, which includes attention to the protection of such habitat. 

Section 4.7 of the Municipality of Magnetawan Official Plan provides details on the information that should 

be included in an Environmental Impact Study (EIS).  It is noted that such advice applies to a broad 

spectrum of development applications, of very different scales and having very different potential to have 

adverse impacts on the natural environment.  The present report has considered the municipality’s 

requirements for an EIS, and has scoped that work in accordance with the specific attributes of the subject 

property and adjacent lands, the attributes of Bells Lake, and the nature and scale of this proposed 

application, being to create only one additional cottage lot.  The recommendations provided in Section 7.0 

of this report provide for a robust level of protection for the natural environment qualities of the subject 

property, adjacent lands and Bells Lake. 

2.0  Overview of Bells Lake 

The MNR’s Lake Fact Sheet for Bells Lake, also known as Silver Lake, is provided in Appendix B.  It is 

a very small lake of only 41 ha (0.41 km2) in size.  It is also reasonably shallow, with a mean depth of 6.7 

m and a maximum depth of 13 m.  The volume of the lake is 287 ha∙m. 

In accordance with MNR’s Fact Sheet, Bells Lake has a very small external watershed of only 80 ha 

(0.8 km2).  A review of the Water Quality Resources of Ontario report (MNR 1984) indicates the following 

values for the area in which it is located: 
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 mean annual precipitation     900 mm 

 mean annual evaporation (from lake)    650 mm 

 mean annual evapotranspiration (from external watershed) 500 mm 

From this information, the mean annual flow through Silver Lake is estimated to be 42.25 ha∙m.  This would 

imply it has a very long turnover time (the time required to replenish the entire lake volume), of 6.8 years. 

There is very little information available through MNR on the fishery of Bells Lake, limited to that from a 

now very dated 1979 lake survey.  The lake is said to support Smallmouth Bass, together with Cisco (Lake 

Herring), Pumpkinseed (a sunfish), White Sucker and Brown Bullhead.  Although Cisco can be considered 

a coldwater species, the fishery is really one that is typical of a warmwater lake. 

There is considerable development on Bells Lake, particularly towards its eastern end, where, as described 

in Section 1.0 of this report, lot sizes are generally very small.  Based on our review of background mapping 

and aerial photography of the lake, there are approximately 55 shoreline lots around the lake, although the 

locations of a few of the existing cottages suggests that some lots have been merged.  We have identified 

41 developed cottages around the lake, with approximately 5 more lots which are vacant and appear 

developable, for a total of about 52 lots.  Based on this lake having a shoreline perimeter of 3.5 km, this 

would equate to an average shoreline width per lot of only 67 m.  There are only a few lots on this lake, 

including the subject lot, which could be severed to create an additional lot, meaning that future 

development potential on this lake is very limited. 

On such a small, shallow lake with a small watershed and correspondingly very high turnover time, and 

with it having extensive shoreline development, Ontario’s Lakeshore Capacity Model would predict that 

phosphorus levels in this lake would be quite elevated.  However, data that has been collected through the 

province’s Lake Partner Program indicates the very opposite, with recorded spring phosphorus levels that 

were measured between 2003 and 2022 ranging from 3.1 µg/L to 8.5 µg/L, averaging just 5.2 µg/L.  These 

are very low phosphorus levels, making this lake an oligotrophic (very low nutrient level) lake; with 

oligotrophic lakes being those having spring phosphorus levels of up to 10 µg/L, Bells Lake is considered 

to have exceptionally low phosphorus levels, at the lowest end of what we see in Ontario.  Oligotrophic 

lakes like this are prized for their high water clarity and good aesthetics.  The Lake Partner Program data 

also indicates that phosphorus levels in this lake have been very stable over the past two decades, which is 

very good to see. 

That Bells Lake has such exceptionally good and stable water quality points to it having very good quality 

soils in its watershed.  In this regard, and as described further in Section 5.0 of this report, many lakes on 

the Precambrian Shield have a natural protection against increased phosphorus levels that is afforded to 

them by the soils in their watersheds, with such soils having a well defined ‘B’ horizon that have very high 

levels of iron and aluminum, metals that have a high capacity to bind with phosphorus.  Where such soils 

are present in a sewage disposal bed, as an underlay of that bed, and/or within lands downgradient of that 

bed, the metals in these soils immobilize phosphorus, first through adsorption, and then through the creation 
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of permanent and immobile mineral complexes.  It is very typical in such situations for a sewage disposal 

bed to be able to adsorb and/or permanently mineralize the entire load of phosphorus in sewage effluent 

over the lifespan of the bed, thereby ensuring that no sewage-related phosphorus ever enters the lake.  Such 

soils can be identified visually during the collection of soil cores, evidenced by a rich orange-brown colour 

that extends through the ‘B’ horizon; as further described in Section 5.0, our work on this property included 

the collection and visual examination of soils in the general area where a sewage disposal bed would be 

installed on the lot to be severed, and did confirm the presence of very good quality ‘B’ horizon soils. 

3.0  Overview of Deer Wintering Habitat 

As previously noted, the subject property is located within a very large Stratum 1 winter deer yard, 

surrounded by an even larger area of Stratum 2 deer yard, the combined sizes of which constitute 

approximately 40% of the geographic area of the Municipality of Magnetawan. 

In Central Ontario, White-tailed Deer are at the northern fringe of their continental range.  In largest part, 

this relates to deer being poorly adapted to our winters, and in particular heavy snow.  One of the adaptations 

deer have made to survive winter is to “yard up” in areas where there is an abundance of conifers, including 

hemlock, cedar, pine and spruce.  As described in the Ministry of Natural Resources’ (MNR’s) publication 

“Deer Conservation in Winter” (undated), such trees catch snow in their branches, reducing the depth of 

snow beneath.  Deer can then pack accumulated snow into a network of trails, allowing them to move easily 

between food and cover.  The shelter provided in areas of heavy conifer cover also reduces winds and 

moderates temperatures.  The MNR’s document “Forest Management Guidelines for the Provision of 

White-tailed Deer Habitat” (Voight, Broadfoot and Baker, August, 1997) includes the following in its 

description of winter deer yards: 

 primary concern is habitat that provides adequate coniferous cover interspersed with sufficient 

winter food; 

 for cover, hemlock and cedar are the best interceptors of snow and often grow in association with 

the preferred browse species. In the absence of these trees, spruce, pine or balsam may be utilized; 

 yards should include an interspersion of heavy conifer with areas where conifer are intermixed with 

deciduous vegetation; and 

 for browse, suitable species include cedar, hemlock, viburnums, Red Maple, Striped Maple, 

Mountain Maple, Red-osier Dogwood, Sugar Maple, Beaked Hazel, Yellow and White Birch, 

cherry, Ground Yew, White Pine and lichens.  To be accessible to deer, such browse should be 

within 30 m of areas of suitable cover. 

Stratum 2 yards are those areas where deer move to as snow depth begins to build, but typically don’t 

provide the same quality of cover as Stratum 1, or core winter habitat, where deer will congregate once 

snow depths exceed about 0.5 m. 
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MNR first identifies potential areas of deer yarding based on a review of aerial photographs and local 

knowledge.  These areas are then typically flown in a grid pattern in order to examine the density of deer 

tracks.  These surveys are completed in the late winter as that is when snow cover is generally deepest, and 

therefore when deer have been concentrated into areas of good cover for a considerable period of time (and 

therefore when evidence of tracks is generally most abundant and obvious).  MNR flies deer yards using 1 

km grid scales, interpreting information on track densities to approximate the boundaries of Stratum 1 and 

Stratum 2 yards. 

It is important to note that not only are identified deer yards based on an interpretation of best available 

information, they are also generally mapped at a broad level.  The present circumstance is no exception.  

The quality of habitat typically varies considerably across identified deer yards, and good portions of such 

yards may be quite poorly suited to the winter needs of deer.  In considering individual applications for 

land use change, it is therefore important that thought be given to the site-specific attributes of areas 

to be impacted by such changes.  It is equally important to consider the scale of the proposed works 

and associated amount of vegetation disturbance that will be required, and in particular whether 

such works will impact on vegetation providing good winter cover for deer. 

It is also important to note that deer do habituate to the presence of humans, particularly in situations where 

a substantial human presence (i.e., roads, homes, cottages, businesses) has already been established.  

Therefore, even within areas having good winter cover characteristics, the creation and development of a 

new cottage lot that is very proximal to already established uses is much less likely to impact deer 

behaviours/use of an area than are entirely new land uses. 

4.0  Site Conditions 

As evident from the mapping included in Appendix A, the subject lands slope from approximately 320 

metres above sea level (masl) at Silver Lake Road, down to about 305 metres at the lake shoreline, 

representing an average slope of ±22%. 

As can be seen from the aerial photography included in Appendix A, the subject lands contain conifer-

dominated forest within ±30 m of the shoreline, with a deciduous dominated, mixed forest towards Silver 

Lake Road. 

Our site inspection of the subject property was completed on April 10, 2024, under snow and ice free 

conditions and at a time of year that was fully appropriate for its intended purposes.  It is noted that a site 

inspection this early in the season provided a good opportunity to observe for evidence of winter deer use, 

based on the presence of scat and browse (stems of small trees and shrubs which have been eaten by deer).  

It also occurred at a time of year when vernal pools (areas of seasonal ponding) are most evident.  Although 

occurring early in the year, before aquatic vegetation is well established, it did provide an opportunity to 

see the remnants of such vegetation from the previous year. 
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The proposed retained lot is shown in the attached Severance Sketch.  Photograph 1 provides a view of 

this lot, which contains a small cottage, a small associated amenity area, and a dock.  A majority of the 

proposed retained lot remains well treed. 

Photograph 2 provides a view of Bells Lake from the subject lands.  The westerly portion of the lake has 

a low density of development.  As is also evident from this photograph, there is considerable conifer cover 

within the riparian area around this portion of the lake, generally considered to be those lands extending to 

a distance of 30 m back from the shoreline.  Eastern Hemlock makes up the majority of the conifer cover, 

with there also being some Eastern White Cedar; both of these species afford good winter cover 

opportunities for deer. 

The proposed severed lot is shown on the attached Severance Sketch.  It has well drained conditions 

throughout, containing no wetlands or vernal pool features.  While the easterly portion of this property has 

some rockier terrain, with limited bedrock exposure, this proposed lot does not contain any rock barrens.  

Nor were any rock barrens ro wetlands seen on adjacent lands, including on the proposed retained lot to the 

west, on the cottage property to the east, or on the opposite side of Silver Lake Road to the south. 

Photographs 3 to 6 provide views of the recommended building envelope on the proposed severed lot, 

which is also shown on the Severance Sketch.  This is located on the western side of this proposed lot, a 

minimum 30 m back from the shoreline, taking advantage of the well drained, gentle to moderate terrain in 

the area.  It consists of Sugar Maple dominated deciduous forest, with some American Beech and with 

scattered Eastern Hemlock.  Slopes are ±15% across this area, making it an easy location to build on, as 

well as to install a sewage disposal bed (note that the building envelope has been sized such that the sewage 

disposal can be located within it).  Conditions in this area are preferable to the western portion of the lot, 

where slopes are more uneven and often steeper, and where ground conditions are rockier. 

Photograph 7 shows a small ridge, containing some exposed rock, on the left side of the photo (note that 

this area of rockier soils remains well treed, so is not a rock barren).  A small area of ephemeral drainage, 

created by localized flows carried through a culvert beneath Silver Lake Road, runs along the east edge of 

this ridge (this is not a watercourse, with the very seasonal drainage dissipating a short distance below the 

culvert).  The presence of these features creates a logical divide between the proposed lots.  The proposed 

retained lot is to include the ridge, creating a visual divider between the two lots.  The boundary of the 

proposed severed lot is in immediate vicinity of the culverted drainage. 

On the proposed severed lot, we are recommending a 30 m structural setback from the shoreline, both as 

part of a precautionary approach to the protection of water quality and because slopes steepen within 30 m 

of the shore.  With regards to the latter, the pink flagging tape on Photograph 8 shows the 30 m setback 

from the lake in front of the proposed building envelope.  Photographs 9 and 10 provide views of the 

steeper nature of the shoreline riparian area, with the pink flagging showing the 30 m setback also being 

evident in Photograph 10.  As is clear from these photographs, the 30 m shoreline riparian area is 

dominated by Eastern Hemlock, with some Eastern White Cedar, particularly closer to the shoreline.  The 

riparian zone also contains some Sugar Maple, beginning 10 m back from the shore.  Lands within 30 m 



 

 

 

 

Photograph 1. View of existing cottage on proposed retained lot  

    (April 10, 2024). 

Photograph 2. View of Bells Lake from subject lands; this portion of 

lake is quite undeveloped (April 10, 2024). 



 

 

 

 

 

 

 

Photographs 3 and 4. Views of recommended building envelope on 

proposed severed lot, set back a minimum 30 m 

from the shoreline on moderate sloping, well-

drained land (April 10, 2024). 



 

 

 

 

 

 

 

 

Photographs 5 and 6. Additional views of recommended building 

envelope on proposed severed lot (April 10, 2024). 



 

 

 

Photograph 7. A small rock ridge creates a logical divide between proposed 

retained land, to left, and proposed severed land, to right.  

Note that recommended building envelope on the proposed 

severed lot avoids area of ephemeral drainage created by 

localized culverted runoff (not a watercourse) (April 10, 

2024). 

Photograph 8. Recommended 30 m cottage setback on proposed severed lot 

is shown with flagging tape.  The slope increases within the 

riparian zone down to the lake (April 10, 2024). 



 

 

 

 

 

 

 

 

Photographs 9 and 10. Additional views of shoreline riparian zone, 

which can be easily traversed with a pathway 

(April 10, 2024). 
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of the shoreline of the proposed severed lot, and generally along the western portion of the lake, 

generally provide quite good winter cover for deer; this conifer cover will reduce the snow depth on the 

ground and provide shelter against winds, allowing deer to move more easily and expend less energy during 

the height of the winter.  This portion of the proposed severed lot provides much better opportunities 

as winter cover for deer than does the deciduous dominated lands beyond 30 m of the shore.   

It is noted that evidence of winter deer use of the property, through the presence of scat and browse, was 

very light, which may in part be due to the winter of 2023/2024 being less harsh than in many years (and 

with deer not needing to “yard up” as much).  Regardless, it is our opinion that a majority of the conifer 

cover within 30 m of the shoreline on the proposed severed lot is important to retain, as further addressed 

in our recommendations in Section 7.0 of this report. 

As previously noted, we have sized the building envelope on the proposed severed lot such that it can 

include the septic envelope.  Soils were probed throughout this building envelope, and ranged from a depth 

of 0.29 m to 0.64 m (average of 0.44 m) to refusal on cobble/boulder or hard pan (dense sand).  These soil 

depths are very typical of this very broad area of Ontario on the Precambrian Shield, where bedrock is 

generally close to surface and where the overburden contains a considerable amount of boulder and cobble, 

together with compacted soils at depth.  The western portion of the proposed severed lot has better soil 

depths than the eastern portion of the lot, contributing to the rationale for us having only identified the 

western portion of the lot for a building envelope. 

A soil core was taken within the western portion of the proposed building envelope, at a distance of 50 m 

from the shoreline, with that profile shown in Photograph 11 and described in Table 1.  There is a very 

well developed and deep ‘B’ horizon, which is very well drained over the top ~60%, with some seasonal 

moisture in the lower ~40%.  That ‘B’ horizon is well mineralized to depth, with its orange-brown colour 

being indicative of the presence of abundant iron and aluminum, and signifying its high capacity to adsorb 

and permanently mineralize phosphorus (see Section 5.0 of this report for further discussion of the 

importance of soils with these properties in immobilizing phosphorus and preventing it from reaching the 

lake).  While no laboratory analyses were completed of the soils from this property, we are confident from 

our examination of them that they have a high phosphorus retention capacity. 

As is very typical of sewage disposal systems on the Precambrian Shield, a raised bed would be required 

to ensure an adequate depth (0.9 m) of well-drained soils, with an opportunity to use either imported soils 

or to salvage additional ‘B’ horizon soils for that purpose. 

To assess fisheries constraints, a transect survey was completed across the nearshore of the proposed 

severed lot, using chest waders to examine nearshore slopes, substrate conditions and other elements of fish 

habitat.  Onshore conditions were also recorded.  Figure 1 shows the locations of the six transects that were 

surveyed, with Table 2 summarizing our findings.  Photographs 12 – 14 provide views of nearshore 

conditions.  Nearshore slopes across the shoreline frontage of the proposed severed lot were in the range of 

1:4 to 1:9, meaning that a water depth of 1 m (more than adequate for boat mooring on such a small lake) 

was encountered 4 m to 9 m offshore.  Substrates consist of firm sand in the very nearshore, generally 



 

 

 

 

Photograph 11. Soil profile from one of several areas within proposed 

building envelope that would be suitable for a sewage 

disposal bed (April 10, 2024). 

Photograph 12. Shoreline and nearshore of proposed severed lot, from 

east to west (April 10, 2024). 



Table 1.  Soil Characteristics in General Location of Proposed Sewage 

Disposal Bed. 

 

 

Depth (m) 

 

 

Soil Characteristics 

0.00 – 0.03 Humic layer; comprised of decomposing leaves 

 

0.03 – 0.10 ‘A’ horizon; organic-rich, dark brown coloured, 

silty sand 

 

0.10 – 0.42 ‘B1’ horizon; orange-brown coloured, medium 

textured sand with some silt and minor gravel; 

well drained; well mineralized 

 

0.42 – 0.65 ‘B2’ horizon; orange-brown coloured, medium 

textured sand; seemingly well drained, but damp 

under early spring conditions; no mottling of soils 

seen, suggesting that dampness is very seasonal; 

remains well mineralized to depth 

 

0.65 Refusal on hard pan 
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Table 2. Description of nearshore and shoreline conditions. 

 

Transect Nearshore 

slope 

Substrates Extent of aquatic vegetation Other elements of cover Nature of shoreline riparian area 

A 1:8 Substantial amount of woody detritus over firm sand 

in the very nearshore; grading to soft silty sand 

about 5 m offshore 

Scattered Pipewort and Floating-

leaved Burreed 

Very considerable amount of large logs and 

tree limbs 

15% to 20% slopes to about 15 m back from shore, then steepening 

to 20% to 25%; hemlock dominated 

B 1:6 Substantial amount of woody detritus over firm sand 

in the very nearshore; grading to soft silty sand 

about 3 m offshore 

None seen Very considerable amount of large logs and 

tree limbs 

20% slopes to 20 m back from shore, steepening to about 30% 

further back; hemlock dominated 

C 1:7 Substantial amount of woody detritus over firm sand 

in the very nearshore; grading to a medium firm 

sand about 5 m offshore 

None seen Very considerable amount of large logs and 

tree limbs 

20% to 25% slopes to about 15 m from shore; steepening to about 

30% further back; hemlock dominated 

D 1:6 Substantial amount of woody detritus over firm sand 

in the very nearshore; grading to a medium firm 

sand about 4 m offshore 

Some Pickerelweed to about 3 m 

offshore 

Very considerable amount of large logs and 

tree limbs 

±25% slopes to a distance of 30 m back from shore, then 

moderating; hemlock dominated 

E 1:4 Substantial amount of woody detritus over firm sand 

in the very nearshore; grading to a medium firm 

sand about 4 m offshore 

Moderate amount of Pipewort Very considerable amount of large logs and 

tree limbs to 3 m offshore only, with 

scattered large woody material further 

offshore 

±20% slopes, with good opportunities to install a very walkable 

pathway from a dwelling down to a dock; hemlock dominated 

F 1:9 Substantial amount of woody detritus over firm sand 

in the very nearshore; grading to a medium firm 

sand about 7 m offshore 

Some Pickerelweed to about 3 m 

offshore; moderate amount of 

Pipewort 

Considerable amount of large logs and tree 

limbs to about 4 m offshore, with scattered 

large woody material further offshore 

Somewhat hummocky terrain, with 20% to 30% slopes; hemlock 

dominated 

 



 

 

 

 

 

 

 

Photographs 13 and 14. Additional views of shoreline riparian zone and 

nearshore of proposed severed lot  

    (April 10, 2024). 
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transitioning quite quickly to soft, silty sand offshore.  The entire shoreline frontage of the property is 

characterized by a large amount of fallen logs and large tree limbs in the very nearshore, providing very 

abundant cover for fish, and providing opportunities for Smallmouth Bass spawning (which fan out a nest 

over firm sand or sand and gravel substrates, almost always in areas where protection is afforded by cover 

such as logs and tree limbs).  Recognizing that our survey was not completed when aquatic vegetation was 

abundant, there was nevertheless evidence of some such vegetation, particularly the emergent vegetation 

Pickerelweed (restricted to the very nearshore), the floating -leaved vegetation Floating-leaved Burreed 

(restricted to the eastern end of the proposed severed lot), and the submergent vegetation Pipewort (a short, 

grass form of submergent vegetation which also produces thin fruiting stalks that extend to surface in the 

late summer, but which provides very limited cover value for fish).  In our opinion, the entire nearshore 

of the proposed severed lots provides a protected environment which likely supports Smallmouth 

Bass and Pumpkinseed spawning, and which is undoubtedly also valuable for juvenile development.  

It additionally provides good feeding opportunities for a variety of fish.  As such, it has characteristics 

which are quite consistent with what MNR has generally identified as Type 1 (more critical) fish 

habitat.  It is important that docking facilities minimize impacts on this habitat; this is to be ensured through 

the recommendations of Section 7.0 of this report.  As part of such a strategy, we are recommending that 

the dock on the proposed severed lot be restricted to the general area centered on Transect E (see Figure 1 

and Severance Sketch).  In this regard, nearshore slopes are steeper within this zone, allowing for an 

elevated and narrower boardwalk portion of the dock to extend across the most sensitive portion of the 

nearshore, within approximately 4 m of the shore, then to increase in dimension, should the owner choose, 

in the less constrained offshore area where there are good depths for mooring and boat access/egress, and 

where large woody material and aquatic vegetation are not present/much less abundant.  Further, while a 

pathway to the shoreline could be constructed virtually anywhere across the shoreline area of the proposed 

severed lot, it is most easily installed within vicinity of transect E, where the riparian slopes are moderate 

and quite uniform.   

5.0 Comments on a Proactive Strategy to Protect Water Quality, Including the 

Use of Native Soils in Septic Systems That Have a High Capacity to Retain 

Phosphorus 

The science of water quality on our Precambrian Shield lakes has been advancing over the years, with the 

District of Muskoka having made important contributions to this.  As with the Municipality of Magnetawan, 

the quality of the recreational lakes in Muskoka has been a very important driver of its economy, with 

cottage and tourism industries that have flourished because of the world class quality of its lakes.  As such, 

it has been very important for the District to ensure the protection of its lakes through a proactive approach 

to both water quality monitoring and in its Official Plan policies.  The District of Muskoka has now 

collected over 40 years of water quality data, with an emphasis on phosphorus concentrations, for the 

majority of the lakes within its jurisdiction.  In concert with that work, its Official Plan has long 

implemented a framework of strategic initiatives to protect the water quality of its lakes under the umbrella 

of the Lake System Health Program, with the objectives of minimizing the impacts of human development 

on water resources, preserving environmental health and quality of life, and protecting its future as a premier 
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recreational region.  As stated in its current Official Plan, “the Lake System Health Program incorporates 

the best available science and responds to emerging water quality issues based on periodic review, which 

in turn guides District policies to achieve a holistic and balanced approach to managing Muskoka’s 

watershed health and its shoreline development.”  Its Official Plan policies were updated in July 2016 to 

reflect the results of its most recent review of its approach to water quality protection; that review 

demonstrated that the modelling approach which the District had until then been using, which was based 

on the Province’s Lakeshore Capacity Model, was not a good predictor of water quality.  In this regard, the 

great majority of the District’s lakes have had very stable water quality conditions over the past many 

decades, despite fairly extensive development within several of them.  That data demonstrated that a 

suite of best management tools the District had been employing to protect water quality as new 

development was occurring were being effective, and that the move-forward policy direction was 

better focused on the application of such best management practices.  At the same time, the District 

recognized that there were other stressors, and in particular those associated with changing climate, that 

must now be considered. 

While the policies of the District of Muskoka are not applicable policy within the Municipality of 

Magnetawan, they are nevertheless important in showing how an evolving science-led approach to the 

protection of recreational lakes is very important.  The District’s current recreational water quality policies 

include a variety of best management practices which are applicable to new development (including both 

severances and vacant lot development) on all of its lakes.  These include: 

 preserving at least 75% of the shoreline frontage of lots in a natural state to a distance of at least 

15 m back from the shore; 

 requiring a minimum 30 m setback for leaching beds; 

 requiring a minimum 20 m setback for dwellings; and 

 requiring site-specific examination of development opportunities and constraints, and using various 

planning tools to ensure there is appropriate consideration of the locations of all development 

(including driveways and pathways), the retention of natural shoreline buffers, the retention of tree 

cover elsewhere within the lot, and the implementation of construction mitigation measures and 

long-term stormwater management measures to protect water quality. 

Further, the District has identified three water quality indicators for its lakes which require additional 

attention and care to water quality.  These include a long-term statistically significant increase in 

phosphorus concentrations, a long-term phosphorus concentration of  ≥ 20 µg/L, or the occurrence of a 

blue-green algae bloom, as confirmed and documented by the Province and/or Health Unit.  When one or 

more of these water quality indicators has been confirmed, there are additional protection requirements for 

new lot creation or development on vacant lots which include: 

 increased building and leaching bed setbacks in consideration of site-specific conditions; 

 a site-specific examination of soils to determine the most appropriate location for sewage disposal 

systems; and 
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 the use of soils in the construction of sewage disposal beds which have a demonstrated ability to 

effectively retain phosphorus, or alternatively the employment of equivalent septic phosphorus 

abatement technologies. 

Having completed many water quality impact assessments within the District of Muskoka, and having seen 

from the water quality information for Bells Lake that soils within its watershed are clearly very effective 

in retaining phosphorus and in having provided for a high level of natural protection against water quality 

impacts, we believe that a similar proactive approach to the protection of water quality is important to the 

creation and build-out of the proposed severed lot, ensuring that it does not have any negative influence on 

the water quality of Bells Lake.  The recommendations in Section 7.0 of our report include a proactive 

approach towards increased shoreline setbacks, the retention of the shoreline riparian area in a natural state, 

construction best management practices to protect water quality, long-term stormwater management, an 

increased setback for the sewage disposal bed, and the use of a large quantity of ‘B’ horizon soils which 

have a high degree of mineralization in the construction of the sewage disposal bed. 

As some background on the benefits of using well-mineralized ‘B’ horizon soils in attenuating phosphorus, 

phosphorus modelling on Ontario cottage country lakes has traditionally assumed that a majority of new 

phosphorus loads to lakes which are under development comes from the sewage disposal systems of the 

new cottages.  While the sources of new phosphorus associated with development are more complicated 

than that, the proper location and design of sewage disposal systems remains key.   

There are two primary considerations in the design of more traditional septic systems to mitigate 

phosphorus impacts:  first, the distance between the leaching bed and lake, with larger setbacks providing 

greater attenuation opportunities; and second, the composition of soils within and downgradient of the 

leaching beds, and their ability to immobilize phosphorus.   

With respect to distance from the lake, the sewage treatment system on the proposed severed lot is, per the 

subsequent recommendations of Section 7.0 of this report, to be a minimum 50 m from Bells Lake, 

providing enhanced opportunities for the attenuation and permanent mineralization of phosphorus. 

With respect to soils, research on existing and innovative small scale sewage treatment systems over the 

past 30+ years has greatly improved the knowledge base regarding the movement of phosphorus from septic 

tank tile field systems, and particularly the ability of ‘B’ horizon Precambrian Shield soils to negate this 

movement.  For such soils, there is both a non-permanent adsorption process driven by soil hydraulics, as 

well as a permanent reaction resulting from precipitation by soil-related aluminum and iron.  Regarding the 

latter, in acidic soils which are common throughout Precambrian Shield cottage country, aluminum and 

iron are the dominant ions that react with phosphorus.  The first products formed are amorphous (shapeless) 

aluminum and iron phosphates, which gradually change into compounds that resemble crystalline variscite 

(an aluminum phosphate compound) and stregnite (an iron phosphate compound).  Each of these reactions 

results in insoluble compounds of phosphate that do not move in the soil.  This means the geochemical 

reactions are permanent, resulting in no mobilization to the lake environment.  Because of the importance 

of this matter, Appendix C was prepared.  It summarizes the research on the movement of phosphorus from 
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small scale sewage treatment systems (producing less than 10,000 L/day of sewage), and the ability of 

Precambrian Shield ‘B’ horizon soils to negate the movement.  Twenty-nine publications are cited; most of 

those that relate to Ontario’s Precambrian Shield cottage country are from referenced journals, and all 

indicate that phosphorus is retained by soils.  In virtually every case, the retention is substantial and 

permanent.  The publication titled, “Limnology, plumbing and planning:  Evaluation of nutrient-based 

limits to shoreline development in Precambrian Shield watersheds” constitutes a chapter in the Handbook 

of Water Sensitive Planning and Design (Lewis Publisher, CRC Press 2002); it is included in Appendix 

D.  Its primary conclusion (which relies on long term data from lakes in the Muskoka River watershed) is 

that a key assumption which had long been made in Ontario water quality modeling, namely that 100% of 

phosphorus in septic systems within 300 m of a lakeshore is mobile, could not be substantiated 

scientifically, either on an empirical or mechanistic basis.   

Of particular importance is the final entry in Appendix C, which summarizes phosphorus retention in a 20 

year old septic system filter bed located in Precambrian Shield cottage country; its author is Dr. Will 

Robertson of the University of Waterloo, who has also served as the MECP’s Scientific Advisor on matters 

relating to the mobility of sewage-related phosphorus and other contaminants in soils.  The complete paper 

is included in Appendix E.  The abstract in part reads as follows. 

“Septic systems in lakeshore environments often occur where thin soils overlie bedrock 

and, consequently, filter beds may be constructed of imported filter sand.  The objective of 

this study was to assess the mobility of wastewater phosphorus in such a potentially 

vulnerable setting by examining a 20 year old domestic septic system located near Parry 

Sound . . . where the filter bed is constructed of imported non-calcareous sand.  The 

groundwater plume is acidic (pH 6.0) and has a zone of elevated P04-P (up to 3.1± - 1.7 

mg/L) below the tile lines, but no elevated P04-P is present beyond 5.0 m from the tile lines 

. . . the total mass of acid-extractable P (39 kg) is similar to the estimated total lifetime P 

loading to the system (33 kg).  Microprobe images reveal abundant Fe and Al-rich mineral 

coatings on the sand grains that are increasingly P rich near the tile lines.  Additionally, 6 

years of monitoring data show that groundwater P04 concentrations are not increasing.  

This indicates that mineral precipitation, not adsorption, dominates P immobilization at 

this site.  The example of robust long-term P retention opens up the possibility of improving 

P removal in on-site treatment systems by prescribing specific sand types for filter bed 

construction.” 

The research has also demonstrated that there are differences between phosphorus attenuation by soils in 

Precambrian settings (which are typically acidic and have low concentrations of calcium carbonate) and 

off-shield soils (which are basic and rich in calcium carbonate).  To highlight this, information is presented 

in Table 3 from two scientific publications and two reports prepared by Dr. Robertson.  The three 

publications are summarized in Appendix C, while the two reports prepared for the MECP are included in 

Appendix F.  The findings set out in Appendix C clearly show that Precambrian Shield non-calcareous 

soils are more effective than calcareous soils in retaining sewage-related phosphorus.  Table 3 additionally 

includes information collected in relation to the Branson tile field which has been monitored by our office, 

and which is discussed further below. 



Table 3. Phosphorus reduction capabilities in calcareous and non-calcareous soils reported by Dr. W.D. Robertson, Department of Earth 

Sciences, University of Waterloo, and Michael Michalski, Michalski Nielsen Associates Limited. 

1 Robertson, W.D., S.L. Schiff, and C.J. Ptacek. 1998.  Review of Phosphate Mobility and Persistence in 10 Septic System Plumes.  Ground Water, 

36: 1000-010. 

2 Robertson, W.D.  2003.  Enhanced Attenuation of Septic System Phosphate in Noncalcareous Sediments.  Ground Water, 41: 48-56. 

3 Robertson, W.D.  2005.  2004 Survey of Phosphorus Concentrations in Five Central Ontario Septic System Plumes.  Report prepared for 

Ministry of the Environment.  7 pages plus table and figures. 

4 Robertson, W.D. 2006.  Phosphorus Distribution in a Septic System Plume on Thin Soil Terrain in Ontario Cottage Country.  Report prepared 

for the Ministry of the Environment.  7 pages plus tables and figures. 

5 Michael Michalski, Branson Property on South Kushog Lake. 

Publication Calcareous Non-calcareous Phosphate phosphorus (mg/L) % Reduction 

Effluent (N) Plume (N) 

19981 Cambridge 

Camp Henry 

Long Point 1 

Long Point 2 

Langton 

 

 

 

 

 

Delawana 

Harp Lake 

Lake Muskoka 

6.4 (21) 

11.8 (1) 

6.2 (12) 

7.1 (1) 

8.2 (6) 

1.2 (3) 

8.9 (2) 

12.1 (10) 

4.9 (26) 

1.1 (9) 

2.8 (13) 

4.8 (1.6) 

1.3 (10) 

0.3 (15) 

0.03 (3) 

0.05 (27) 

 

23.4 

90.7 

54.8 

32.4 

84.1 

75.0 

99.7 

99.6 

 

20032 Cambridge  

Lake Joseph 

Lake Muskoka 

6.3 (4) 

6.3 (1) 

13.0 (5) 

4.8 (7) 

0.06 (13) 

0.016 (8) 

23.8 

99.0 

99.9 

 

20053  Lake Joseph 

Lake Muskoka 

Killarney 

 

Sturgeon Bay 

 

1.2 (1) 

13.5 (10) 

6.5 (1) 

9.8 (1) 

5.3 (1) 

6.7 (1) 

<0.02 (6) 

<0.02 (7) 

<0.02 (10) 

<0.02 (9) 

<0.02 (3) 

0.78 (3) 

98.3 

99.85 

99.7 

99.8 

99.6 

88.4 

 

20064  Sturgeon Bay 

 

8.9 (1) 0.06 (10) 

 

99.3 

2006 - 2013  Branson (MNAL) 10.5 (26) 0.07 (126) 99.3 
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Monitoring of Branson Tile Field:  As alluded to above, one of the most promising technologies that is 

emerging consists of the use of ‘B’ horizon Precambrian Shield soils in constructing tile or filter beds.  In 

this regard, the Branson matter is informative and important.  As background, Mr. William Branson (now 

deceased) applied to the Land Division Committee, County of Haliburton, to sever a 3.5 ha parcel from 

about 24.3 ha which front on South Kushog Lake, a MNR designated at-capacity Lake Trout lake, generally 

meaning no further lot creation.   

The single-lot application was appealed to the Ontario Municipal Board by MNR; the appeal was denied 

after an extended hearing.  In permitting the application, the Board required ongoing monitoring of the tile 

field, which was to be constructed with ‘B’ horizon Precambrian Shield soil because of its high capability 

to retain phosphorus through mineralization or precipitation with aluminum and iron.  The monitoring 

commenced in 2003, following five years of extended seasonal use by the landowners.  Five permanent 

sampling wells were installed in the leaching bed when it was constructed, four in each of the corner areas, 

and one in the centre (Figure 2).  The depth of the wells to bedrock ranged between 1.75 m and 2.0 m.  As 

an objective, staff of the MECP determined prior to the monitoring commencing that phosphorus 

concentrations following treatment by the soils would need to be reduced by 90% relative to concentrations 

at the outlet of the septic tank (in the distribution box). 

There are 26 sets of monitoring data collected between August 12, 2003 and September 23, 2016; the 

information is presented in Table 4.  There are five critical results, as follows. 

1. There was a very significant reduction in phosphorus, typically greater than 97%, and in 21 cases out 

of 26, greater than 99%. 

2. The MECP’s objective of 90% reduction was achieved for all samples. 

3. There was no evidence after 14 years of use that the soils are running out of their capability to retain 

phosphorus.   

4. The findings are consistent with the scientific results reported by Dr. Robertson in his evaluations of 

the mobility of sewage-related phosphorus in soils (see Tables 3 and 4 and related text above).   

The extensive field research undertaken by Dr. Robertson and at the Branson site clearly demonstrates the 

substantial benefits of using ‘B’ horizon Precambrian Shield soils to irreversibly retain septic tank related 

phosphorus, resulting in near zero to zero impacts on downgradient surface waters. 

Mitigation of Sewage Related Phosphorus Loadings:  The proposed severed lot has appropriate locations 

for leaching beds which are well back from the lake and which have very good quality ‘B’ horizon soils 

that are well suited for phosphorus removal.  There will be a need to add additional soil to increase the 

depth of soils over bedrock and/or depth of soils in the construction of the leaching bed.  In the present 

instance, we believe that with a good depth of very good quality ‘B’ horizon soil already being present, this 

can simply be augmented with additional ‘B’ horizon soil that is salvaged on site, bringing the minimum 
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Table 4. Sewage related phosphorus reduction at Branson/Sanderson site, South Kushog Lake.  Values for 
raw sewage and the samples from each piezometer are shown as milligrams of phosphorus per 
litre. 

 

Date Raw Piezometer Numbers Average 

% 

Reduction 1 

(NE) 

2 

(NW) 

3 

(Centre) 

4 

(SW) 

5 

(SE) 

 

August 12, 2003 

 

9.1 

 

0.04 

 

1.30 

 

0.02 

 

0.01 

 

0.02 

 

97.0 

December 2, 2003 9.2 0.36 0.05 0.07 0.03 0.05 98.8 

June 10, 2004 10.9 0.2 – 0.01 0.03 0.07 99.4 

May 16, 2005 9.5 0.04 0.02 0.01 0.01 0.01 99.8 

May 31, 2005 8.7 0.02 0.13 0.005 0.01 0.01 99.6 

August 26, 2005 10.4 0.85 0.06 0.06 0.06 0.04 97.9 

November 11, 2005 9.6 0.01 0.17 0.02 0.02 0.01 99.6 

November 14, 2005 9.6 0.01 0.01 0.01 0.01 0.01 99.9 

April 18, 2006 11.4 0.007 0.011 0.012 0.008 0.007 99.9 

October 11, 2006 8.5 0.005 0.052 0.005 0.056 0.017 99.7 

May 17, 2007 13.9 0.011 0.042 0.006 <0.005 <0.005  99.9 

May 22, 2007 10.1 0.012 0.051 0.011 <0.005 0.008 99.8 

September 6, 2007 22.8 0.043 0.114 0.450 0.263 0.026 99.4 

October 4, 2007 7.9 0.059 – – 0.107 0.023 99.3 

October 10, 2007 8.03 0.020 0.023 – 0.005 0.005 99.9 

April 28, 2008 9.14 0.013 0.030 – 0.011 0.006 99.9 

May 22, 2008 9.53 0.012 0.051 0.011 <0.008 0.008 99.9 

June 6, 2008 8.60 0.020 0.012 0.019 0.006 <0.005  99.9 

July 10, 2008 7.90 <0.005 0.008 <0.005 <0.005 0.005 99.9 

November 3, 2008 9.60 0.008 0.018 0.010 <0.005 0.009 99.8 

August 15, 2009 10.2 0.009 0.006 0.011 0.013 <0.005 99.9 

November 12, 2009 13.7 0.156 0.660 0.070 0.064 0.175 98.4 

June 26, 2010 14.6 0.235 0.144 0.295 0.082 0.328 98.4 

October 17, 2011 9.9 0.222 0.041 0.102 0.008 0.028 99.5 

November 2, 2011 11.6 0.022 0.022 0.122 0.023 0.026 99.6 

September 23, 2016 9.7 0.016 0.020 0.055 0.018 0.034 99.7 

Average 10.5 0.091 0.125 0.082 0.033 0.037 99.3 
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depth of such ‘B’ horizon soil to 0.6 m across the footprint of the sewage disposal bed (with any required 

amendments to this soil to be made as may be required by the septic inspector and/or septic installer.  It 

will be very easy during site preparation for the cottage to salvage ‘B’ horizon soils from a depth of 0.1 m 

to 0.4 m below ground, to ensure these have a rich orange-brown colour, then to use these to augment the 

naturally occurring ‘B’ horizon soils in the location of the sewage disposal bed. 

Note that in many similar studies that we have completed, we have recommended that naturally occurring 

‘B’ horizon soils be augmented with those imported from an aggregate producer who has stockpiled such 

soils and determined their phosphorus retention capacity through laboratory testing.  Although that option 

is available for this lot, and would allow for the quantification of phosphorus removal (and demonstration 

that all phosphorus loadings to the sewage disposal bed could be retained over the lifespan of that bed), we 

do not believe that is necessary to this particular circumstance, based on our visual assessment of the high 

quality of the native ‘B’ horizon soils on the proposed severed lot, together with the good soil depths on 

this lot, and with the opportunity to locate the sewage disposal system a considerable distance from the 

lake. 

In summary, the exceptionally low phosphorus levels in Bells Lake, for a small lake with a very long 

turnover time and with quite extensive cottage development on it, provides very clear evidence that iron 

and aluminum rich soils in its watershed are affording it a high level of natural protection against 

phosphorus loads from the many existing cottages around the lake.  These soils can be capitalized on in the 

build-out of the proposed severed lot. 

Through the combination of moving the septic system to a distance of 50 m back from the shoreline on the 

proposed severed lot, and by augmenting the depth of the naturally occurring good quality ‘B’ horizon soils 

to ensure a minimum 0.6 m depth of such soils in the construction of the sewage disposal bed, Michalski 

Nielsen Associates Limited is confident that there will be no potential for phosphorus from the sewage 

disposal system on this proposed lot to ever migrate to Bells Lake.  Further, and per the recommendations 

of Section 7.0 of this report, other potential sources of phosphorus associated with both short term and 

longer term aspects of the development of the proposed severed lot can be properly controlled. 

6.0  Species at Risk Potential 

A Species at Risk review has been completed for the subject lands.  In this regard, a search of the MNR’s 

Natural Heritage Information Centre (NHIC) database indicates that there is one known Species at Risk 

occurrences within the one kilometre square that includes these lands, as follows:   

Snapping Turtle    (Special Concern).   

A search over a broader 5 km radius of the property identified the following species within this locale: 

 Eastern Wood-pewee   (Special Concern); 

 Canada Warbler    (Special Concern); 
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 Olive-sided Flycatcher   (Special Concern); 

Bobolink    (Threatened); and 

Lake Sturgeon    (Threatened). 

As a further source of information on Species at Risk in this locale, we have consulted a list compiled by 

MNR of species known or presumed to occur in the Geographic Township of Spence, in which the subject 

lands are located.  That list is provided in Appendix G and includes the following additional species: 

 Barn Swallow    (downlisted to Special Concern); 

 Blanding’s Turtle   (Threatened); 

 Chimney Swift    (Threatened); 

 Eastern Hog-nosed Snake  (Threatened); 

 Eastern Meadowlark   (Threatened); 

 Eastern Ribbonsnake   (Special Concern); and 

 Whip-poor-will     (Threatened). 

Note that it is only Threatened and Endangered species (and not Special Concern species) which receive 

species and habitat protection under the Endangered Species Act. 

The nearshore of the subject property does have attributes that could support Snapping Turtle.  As there 

have been no sightings of Blanding’s Turtle within a 5 km radius of these lands, it is very unlikely to be 

encountered on Bells Lake and is therefore not considered relevant to this application. 

Eastern Hog-nosed Snake is a habitat generalist, so can be found foraging in almost all habitat types.  

However the subject lands do not contain the micro-habitat features required by this species, including 

wetlands as a source of food, open sandy areas for gestation and rock barrens with good sun exposure and 

cover for thermoregulation. 

Eastern Ribbonsnake is found around wetlands, particularly marshes.  It is very unlikely to be found in 

proximity to the subject lands. 

Lake Sturgeon have been identified in the Magnetawan River, but have no relevance to Bells Lake, which 

could not support this species. 

Bobolink and Eastern Meadowlark are both grassland birds, found in hayfields, pasturelands and other 

grasslands, with no potential for them to be encountered within the subject lands. 

Eastern Whip-poor-will are a ground nesting bird which require rock barrens or other reasonably sized 

openings in areas of otherwise forested habitat for breeding.  No such habitat opportunities for that species 

occurs within the subject lands. 
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Barn Swallow capitalize on human-made structures, such as barns and delipidated buildings, for nesting.  

Similarly, Chimney Swift most often nest in chimneys and other man-made structures, and occasionally on 

cave walls and in hollow trees.  Neither of these species have any relevance to the subject lands. 

The other identified bird species are woodland birds which can be quite commonly encountered throughout 

the broader area.  While these birds have some potential to occur within forested portions of the proposed 

severed lot, potential impacts to these birds can be addressed by minimizing the extent of tree removals, 

and to otherwise time such tree removals to avoid periods when these species may be nesting; 

recommendations to this effect are included in Section 7.0 of this report. 

In addition to the above-noted species, several species of bats have recently been listed as Endangered in 

Ontario due to the devastating effects of a fungal disease on them.  Although the decline in their populations 

is not a consequence of habitat loss, protection of their summer roosting and maternity habitat has formed 

part of an overall strategy to mitigate against further declines.  Most of these bat species use crevices, 

peeling bark and cavities within mature and over-mature trees, and in particular hardwoods such as Red 

Oak, as summer roosting and maternity habitat.  Potential impacts to bats can be addressed by minimizing 

the extent of tree removals, and to otherwise time such tree removals to periods when bats are not using 

them as roosting and maternity habitat, recommendations to this effect are included in Section 7.0 of this 

report. 

7.0  Summary Comments and Recommendations 

The subject property has extensive shoreline frontage, this being nearly three times the average frontage of 

lots on Bells Lake and over six times that of many existing lots; its severance into two shoreline lots will 

ensure both have a very considerable size and shoreline frontage, with such a severance having been 

demonstrated to be environmentally appropriate through the work completed as part of this report. 

The proposed severed lot has abundant lands, particularly within its western half, that are very well suited 

for a dwelling, associated amenity area and a septic system; the general area that has been identified for 

these uses is shown in the Severance Sketch that is included in this report.  This building envelope has very 

moderate slopes, and can be very easily accessed by a driveway off of Silver Lake Road.  Further, it is 

proximal to the nearshore area we have identified as being most suitable for a dock, with terrain conditions 

between where the cottage will be located and this dock being well suited for a pathway that winds down 

to the shoreline, and which would have quite gentle grades. 

From a deer wintering habitat perspective, it is only the shoreline riparian zone of the proposed severed lot, 

to a distance of 30 m back from the shoreline, that provides winter cover for deer.  This portion of the 

property can be retained in a natural state.  Further, a majority of the treed cover further back into this lot 

can also be retained, preserving opportunities for deer to browse across lands on the periphery of those 

providing good winter cover.  Deer routinely use areas where there are cottages as part of their winter cover 

and there are no concerns that the careful development of the proposed severed lot will impact on the 
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broader identified Stratum 1 deer yard, or on deer activity within the more localized area of good quality 

habitat that follows the western shoreline of Bells Lake. 

On the matter of fish habitat, the very nearshore of the proposed severed lot does provide well-protected, 

functionally valuable fish habitat.  This habitat is likely to support Smallmouth Bass spawning, together 

with other important spawning, juvenile development and feeding functions.  It has conditions which are 

typical of those which MNR has identified as providing more critical, Type 1, fish habitat.  With careful 

attention to the location and design of a shoreline structure, together with careful attention to the protection 

of the shoreline riparian zone, these important fish habitat attributes can be fully protected. 

From a Species at Risk perspective, the proposed severed lot does not contain wetlands, vernal pools, 

watercourses, rock barrens or other features of particular value to such species.  The nearshore of this 

proposed lot may support Snapping Turtle, but these values are easily protected, particularly given the 

protections which are to be provided to the nearshore and shoreline riparian areas in concert with the 

protection of fish habitat.  This proposed lot otherwise generally has little potential to support most other 

Species at Risk, although, like any other property containing woodland within the Municipality of 

Magnetawan, does have some potential to support various forest-dwelling birds and bat species which have 

been so designated.  Impacts on such species can be properly mitigated through a combination of limiting 

the overall extent of tree removals on the proposed severed lot, and through the timing of such tree removals 

to periods when birds are not nesting and when there is no roosting or maternity use by bats. 

From a water quality perspective, the proposed severed lot can be developed with no concerns that it will 

negatively impact on the water quality of Bells Lake, which, despite the extensive development around 

good portions of the lake and the very long period that it takes for the entire volume of the lake to replenish 

itself through runoff/precipitation, has exceptionally low phosphorus levels.  The excellent and stable water 

quality of Bells Lake is substantially a consequence of natural soil conditions within its watershed, with the 

well mineralized ‘B’ horizon soils found on the proposed severed lot likely being very characteristic of 

these, and having a high capacity to retain phosphorus.  Through a combination of having a large setback 

for the septic system and by augmenting the depth of the naturally occurring ‘B’ horizon soils in the 

construction of the sewage disposal bed on the proposed severed lot, a very high level of water quality 

protection will be provided to Bells Lake.  Further, other potential sources of phosphorus associated with 

both short term and long term aspects of the development of this proposed lot can be properly controlled, 

as part of a proactive and cautionary approach to the protection of water quality. 

In accordance with the above, Michalski Nielsen Associates Limited recommends that the Municipality of 

Magnetawan permit this severance application, subject to the implementation of the following 

recommendations: 

 development of the severed lot be subject to site plan control; 

 development of a cottage, associated amenity area and sewage disposal bed are all to 

generally occur within the building envelope that is identified on the Severance 

Sketch; 
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 the foundation of the dwelling is to be a minimum 30 m back from the shoreline, with 

a 5 m allowance (i.e., a minimum 25 m back from the shoreline) for decks, patios and 

hard landscaping; 

 the sewage disposal bed is to be located a minimum 50 m back from the shoreline; 

 lands within 25 m of the shoreline are to be retained as a natural buffer.  Tree 

removals within this buffer are to be limited to the minimum requirements to create 

a pathway of no more than 2 m width down to a dock and shoreline amenity area; a 

clearing of no more than 5 m x 8 m (or another configuration totaling 40 m2 or less) 

as a shoreline amenity area for such features as a deck, patio, fire pit and/or storage 

shed; limited limbing of trees to create view windows from the cottage down to the 

lake; and the removal of trees certified by an arborist to pose a legitimate safety 

hazard; 

 there are to be minimal tree removals within the eastern portion of the lot that is 

located beyond the identified building envelope.  By restricting tree removals to the 

building envelope, and to a very minimal number of trees within the adjacent riparian 

area, well our 75% of the natural vegetation of this lot will be retained, including the 

great majority of that contributing to winter deer cover and to the shoreline buffer 

that protects fish habitat, potential turtle habitat and water quality; 

 tree removals to accommodate development on this lot should generally occur outside 

of the period of both breeding bird activity and bat roosting and summer maternity 

use.  This allows for tree removals between October 1 and April 15.  If select tree 

removals are to occur outside of this period, it is recommended that there first be a 

survey to ensure no breeding bird activity and no bat roosting opportunities/use in 

the trees being removed; 

 the sewage disposal bed is to include additional rich orange-brown ‘B’ horizon soils 

that are salvaged from the building area (from a depth of 0.1 m to 0.4 m beneath the 

surface), bringing the depth of ‘B’ horizon soils within/beneath the bed to a minimum 

depth of 0.6 m; 

 prior to any construction, sediment fencing is to be properly installed around the 

downgradient limits of all earthworks, including that associated with the construction 

of the cottage, any accessory buildings and the sewage disposal system.  In doing so, 

it is recognized that shallow bedrock may limit opportunities to trench traditional 

sediment fencing in, with opportunities in such instances to either secure the base of 

such fencing in pea gravel or to use an alternate form of sediment and erosion control, 

such as Silt Soxx; 

 sediment controls are to be inspected by the contractor at least twice per week and 

maintained in good condition over the entire period of construction; 

 sediment controls are to be properly maintained until such time as all disturbed areas 

have been fully stabilized through landscaping or the reestablishment of vegetation; 

 minimal grading and blasting is to be undertaken in association with construction of 

the cottage, any accessory structures, the sewage disposal system and associated 

amenity space/landscaped areas;   

 roof leaders for the cottage and any accessory structures should drain to soakaway 

pits or gravel splash pads which infiltrate and/or broadly disperse any flows.  Grading 

should encourage the broad dispersal of all runoff from the building area through the 

riparian zone, as opposed to encouraging any concentration of such flows; and 
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 similarly, the driveway should be graded such that it broadly disperses runoff.  In no 

instance should there be any channelization of flows from such areas towards Bells 

Lake; 

 the dock should be located within the docking envelope identified on the Severance 

Sketch; 

 the dock should consist of a gangway of no more than 1.3 m in width, extending to a 

distance of at least 5 m offshore, to a floating dock.  The gangway, which can be pole-

supported and/or suspended, should be at least 0.5 m above the water, minimizing its 

impacts on the shading of aquatic vegetation.  With the floating dock component of 

this dock system being at least 5 m offshore, there will be minimal impacts on aquatic 

vegetation.  A dock of this design will also keep boat slips to areas of greater water 

depths, and outside of the area of dense woody debris on the lakebed, allowing better 

access and egress for boats.  Further a dock of this design will also protect turtles 

potentially using the very nearshore area; and 

 apart from the installation of a shoreline structure, there is to be no disturbance of 

the shoreline or nearshore.  Shoreline vegetation is not to be removed, woody material 

is not to be removed, beach creation is not to be permitted, and nearshore substrates 

are not to be altered. 

     *    *    *    * 

In closing, I trust this report is complete and appropriately addresses the requirements of the Municipality 

of Magnetawan, but would be pleased to answer any questions staff may have. 

Yours truly,  

 

MICHALSKI NIELSEN ASSOCIATES LIMITED 

Per: 

 

 
Gord Nielsen, M.Sc. 

Ecologist 

President 
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APPENDIX B –  MNR’S LAKE FACT SHEET 

FOR BELLS LAKE 

 

 

 

 







 

 

 

 

 

 

 

 

 

 

             

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX C –  REVIEW OF TECHNICAL MATERIAL 

RELATING TO PHOSPHORUS UPTAKE 

CAPABILITIES OF PRECAMBRIAN SHIELD 

SOILS 





























 

 

 

 

 

 

 

 

 

 

             

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

  

APPENDIX D –   LIMNOLOGY, PLUMBING AND 

PLANNING:   EVALUATION OF 

NUTRIENT-BASED LIMITS TO 

SHORELINE DEVELOPMENT IN 

PRECAMBRIAN SHIELD WATERSHEDS.  

DR. NEIL HUTCHINSON.  IN:  HANDBOOK 

OF WATER SENSITIVE PLANNING AND 

DESIGN (LEWIS PUBLISHERS, CRC PRESS 

2002) 







































 

 

 

 

 

 

 

 

 

 

             

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

          

 

 

 

 APPENDIX E –  PHOSPHORUS RETENTION IN A 20-

YEAR-OLD SEPTIC SYSTEM FILTER 

BED 



















 

 

 

 

             

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX F –   2004 SURVEY OF PHOSPHORUS 

CONCENTRATIONS IN FIVE CENTRAL 

ONTARIO SEPTIC SYSTEM PLUMES 

(2005), AND, PHOSPHORUS 

DISTRIBUTION IN A SEPTIC SYSTEM 

PLUME ON THIN SOIL TERRAIN IN 

ONTARIO COTTAGE COUNTRY (2006), 

PREPARED BY DR. ROBERTSON, 

DEPARTMENT OF EARTH SCIENCES, 

UNIVERSITY OF WATERLOO 



















































































 

 

 

 

 

 

 

 

 

 

 

 

             

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX G –  MNR’S LIST OF SPECIES AT RISK 

KNOWN OR PRESUMED TO OCCUR IN 

THE GEOGRAPHIC TOWNSHIP OF 

SPENCE  
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