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LAKE SIMCOE ENVIRONMENTAL MANAGEMENT STRATEGY 

FOREWORD 

This report is one of a series of technical reports prepared in the course of the Lake

Simcoe Environmental Management Strategy (LSEMS) studies. These studies were

initiated in 1981, as directed by the Cabinet Committee on Resources Development,

to investigate methods of reducing phosphorus loadings from the Holland Marsh.

The studies are under the direction of the LSEMS Steering Committee, which is

comprised of representatives of the following agencies:

• Ministry of Agriculture and Food

• Ministry of the Environment

• Ministry of Natural Resources and

• South Lake Simcoe Conservation Authority

This Committee expanded the SCOPE of these studies to include the total Lake Simcoe

basin. This change in study mandate was made to place all sources of phosphorus

loadings to Lake Simcoe into perspective. Thus the following sources were

investigated:

• agricultural and rural runoff

• urban runoff

• streambank erosion and

• sewage treatment facilities.

In order to develop practical abatement measures to minimize such inputs, studies

were initiated to inventory, quantify and target areas with respect to soil loss, livestock

and farming operations, streambank erosion and urban runoff.



The Committee also approved Lake Simcoe studies to establish current information on

lake water quality and aquatic plant growth. Such studies were required to establish

baseline conditions to compare future water quality conditions. These are expected to

improve, because of the following:

• municipal and provincial efforts to reduce phosphorus loadings from sewage

treatment facilities and

• because of expected changes to more environmentally acceptable land use

practices by developers and farmers to reduce inputs from non-point sources.

Questions with respect to the contents of this report should be directed to:

Regional Director, Central Region 
Ministry of the Environment
7 Overlea Boulevard, Toronto, Ontario, M4H 1A8

or

General Manager
South Lake Simcoe Conservation Authority
120 Bayview Avenue, Box 282 
Newmarket, Ontario, L3Y 4X1



DISCLAIMER 

The material presented in these reports is analytical support information and does not

necessarily constitute policy or approved management priorities of the Province and/or

the South Lake Simcoe Conservation Authority. Interpretation and evaluation of the

data and findings, should not be based solely on this specific report. Instead they

should be analysed in light of other reports produced within the comprehensive

framework of this environmental management strategy.

Reference to equipment, brand names or suppliers in this publication is not to be

interpreted as an endorsement of that product or supplier by the authors, the Ministry

of the Environment or the South Lake Simcoe Conservation Authority.
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Summary

The purpose of this study was to assemble a streambank erosion inventory for

watercourses in the northern section of the Lake Simcoe watershed. These

watercourses included the Talbot River on the east shore of Lake Simcoe, and on the

west; Bluffs Creek, Hawkestone Creek, Allingham Creek, Burts Creek, an unnamed

creek that flows into the lake at Oro Beach and their tributaries. This inventory is a

catalogue of the locations, type, extent, and severity of all the erosion problem sites

discovered. Remedial measures to alleviate the erosion problem are suggested

following each site description.

A total of 123 streambank erosion problem sites on 14 streams or tributaries

were identified. Nearly 70 percent of the problems were of the natural streambank

erosion type. Eleven sites were identified as having major erosion problems; only one

site was found to have an extremely severe erosion problem. The main stream of the

Talbot River claimed the most major problem sites with 6 and it also had the single

severe problem site.

Since the costs for remedial measures for the individual problem sites are highly

site-specific, a range of costs has been determined. It is estimated that the costs of

remedial measures for the extensive, major and severe erosion problem sites in the

entire study area would be between $180,000 and $300,000.
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1.0 INTRODUCTION

This study was conducted in order to assemble a streambank erosion inventory for
watercourses in the northern section of the Lake Simcoe watershed (see figure 1). This
inventory included: erosion problem site descriptions, pictures and maps of the problem
sites, a problem severity rating, and suggested erosion control methods. Lastly, the range
of expected costs for the implementation of remedial measures was determined.

On the east side of the lake, our investigation was centred around the community of
Gamebridge. The Talbot River and its three tributaries were studied. Streambank erosion
problem sites were also catalogued for the area extending north of Barrie along the shore
of Lake Simcoe to just south of Orillia. The streams studied in the west include: Bluffs Creek,
Hawkestone Creek, Allingham Creek, Burts Creek, an unnamed creek that flows into the lake
at Oro Beach and their tributaries.

The types of streambank erosion problems identified were:
1) natural bank erosion (undercutting, slumping, sloughing, bank mining, etc.),
2) gullying,
3) livestock trampling and access, and
4) inappropriate practices (regrading, dumping, machinery trampling, etc.).

Note that the natural bank erosion label is meant to describe the type of erosion and does
not imply that the causes of the erosion problem are natural.

Each problem site received an Erosion Problem Severity (EPS) rating in the form of a
numerical variable. The numerical values correspond to severity as follows:

1) a minor but contributing erosion problem,
2) a moderate erosion problem,
3) an extensive erosion problem,
4) a major erosion problem,
5) a severe erosion problem.

The expected costs of remedial measures were evaluated in light of costs of recent
streambank improvement projects carried out by the South Lake Simcoe Conservation
Authority (SLSCA) and the Maitland Valley Conservation Authority. As the actual cost of
implementing remedial measures for any individual streambank erosion problem site
depends on the accessibility of the site and in-situ  conditions, costs on an individual site
basis have not been determined. Instead, a range of cost per type of remedial measure
based on project experience was determined. Since few projects were undertaken to correct
minor problems, the ranges of cost only apply to remedial measures for sites in the three
worst EPS ratings.
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2.0 WORK PROGRAM ACTIVITIES

The reports of prior SLSCA Streambank Erosion Studies were reviewed before field
work began to familiarize the field crew with the intent of the study. The Conservation
Services' Erosion Control Manual (Vol.1) was used to acquaint the field crew with the types
of erosion problems and possible remedial measures. Discussions were held with the erosion
study crews in order to standardize conventions used in the field work and mapping.

A data sheet was prepared so information from the field could be recorded for future
use. Provisions were made on the data sheet to record information on:

• the dimensions of the problem area, 
• stream and bank conditions,
• adjacent land uses,
• the type(s) of erosion at the site, and 
• the severity of the erosion problem.

A section was included to record photographic information to ease the matching of
site descriptions with photographs of the erosion problem. To complete the data sheet,
space was reserved for a diagram or additional comments. The additional comments could,
for example, include: notes on the location of the site, any structures affected by the
erosion, or the possible cause or solution of the problem. An example data sheet can be
found in Appendix A.

Maps and orthophotographs (air photos corrected to remove relief and tilt effects to
permit accurate scaling) were surveyed prior to the field work on each section of the stream.
This familiarised the crew with the location of the stream and gave them a general idea of
the stream conditions. Recent aerial photographs and a stereoscope aided in plotting stream
courses through heavily wooded areas.

Field work included walking the stream courses and recording erosion sites. At each
site, a data sheet was filled out, a black and white photograph was taken, and the site
location was recorded on an orthophotograph.

The field crew worked in the office an average of one day in five. The completed data
sheets were used to prepare site descriptions. The films were developed, contact prints and
enlargements of site photographs were made. The site descriptions are included in Appendix
B.

During the final weeks, the crew worked in the office compiling this report. The
orthophotographic maps and photographs are on file at the Conservation Authority office.
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3.0 FINDINGS

A total of 123 streambank erosion problem sites were identified in identified in the study
area. Nearly 70 percent of the problems were of the natural streambank erosion type. A
breakdown of the number of sites per rating and problem type is presented in Table 1 and
represented graphically in Figures 2 and 3.

3.1 Talbot River - Mainstream

The Talbot River was studied from its source at the Trent Canal just north of North Brock
Township concession 10, to the point where it empties into Lake Simcoe's eastern shore
north of North Brock concession 8. From the source, the stream flows in a northwesterly
direction for approximately 2 km. The stream then bends to the southwest for the remaining
7- km to the Lake (see Figure 4).

The river's width ranges from 10-20 m. Its depth is generally 1 m, however, the depth
varies from 0.5-2.0 m. The streambanks had vegetation covering 10-80% of their surface.
Land adjacent to the Talbot River was pasture land, grain fields or forested.

Of the twenty-one problem erosion sites on this river (see figure 5 and Table 2), twenty
were classed as natural bank erosion types. Sixteen of these twenty sites were given erosion
problem severity ratings of extensive to severe, with only one extremely severe. The
remaining five sites of natural bank erosion were rated as being moderate.

3.2 Talbot River - Tributary A

The source of tributary A is southeast of Gamebridge. The stream flows generally in a
southwest direction to where it meets the main stream 1 km upstream of the mouth. One
branch near the source of the tributary has been ditched. It flows in a westerly direction to
where it joins the main branch. See Figure 6.

This stream flowed through pasture land and fields in the upstream areas. In this stretch,
the stream was approximately 0.5 m deep. Near the mouth of the stream, the channel was
15 m wide as it passed through a very densely wooded area.

No erosion problems were found on this tributary. 

3.3 Talbot River - Tributary B

This tributary has three branches in total. Two branches join the main branch at a point east
of highway 12 and north of the first concession road in Mara Township. One source is to the
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east and one to the north of this point. The remaining branch flows in an easterly direction
to join the main branch just south of the first concession and east of highway 12, just before
tributary B joins the Talbot River. See Figures 7 and 8.

The total length of Tributary B and all its branches is approximately 4 km. The stream width
varies from 0.2-1.5 m. The stream's depth varies from 0.1-0.5 m. Tributary B generally
flows through an area of pasture land, and its streambanks range in grass cover from
20-80%.

Cattle access and trampling are the causes of two out of three of the erosion problem sites.
Of these, one is rated as minor, the other is an extensive problem. The third problem site
was caused by undercutting. It was rated as a moderate problem. See Table 3.

3.4 Talbot River - Tributary C

The three branches of tributary C originate southeast of highway 48 and north of concession
9 of North Brock township. The most northerly branch is the longest of the three; it flows
in a westerly direction to join the main branch just before it flows under the Trent Canal. The
most southerly branch is just north of concession 9. It flows in a northerly direction to meet
the middle branch as they both join the main branch. See Figure 9.

The stream width varies between a minimum of 0.5 m and a maximum of 2 m. The
maximum depth varies from 0.25-1.0 m.

The source of the northerly branch is a pond just east of a 2 km long stretch of swamp. This
swamp extends from just downstream of the pond to where the stream reaches highway 48.
Flow in this branch of the stream is blocked by several beaver dams.

The most southerly branch of Tributary C flows through a wooded area and several farm
fields. A large beaver dam south of Highway 48 has backed up water for approximately 250
m. The middle tributary's headwaters are in a small pond in a wooded area located adjacent
to sod fields. The combined branches flow through an area of pasture and residential land
before joining the mainstream.

Nine sites were recorded on Tributary C (see Table 4, Figure 10). Four of these sites were
caused by cattle trampling, of these, one site was given a rating of "four" on the Erosion
Problem Severity (EPS) scale. Three sites, all with EPS ratings less than three, were of the
natural bank erosion type. The other two sites were gullying problems with EPS ratings less
than three.
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3.5 Bluffs Creek - Mainstream

The main stream of Bluffs Creek originates southwest of Oro concession 9 and southeast of
the sideroad which passes through Rugby. The stream flows generally in a northeast
direction for 13 km to its mouth at Shingle Bay, Lake Simcoe (see Figure 11).

The stream width varies from 10 cm to 5 m and its maximum depth ranges from 5 cm to
1 m. Bluffs Creek generally flows through wooded areas and some residential and pasture
land. Overall, the streambanks are well vegetated, however, on problem sites grass and tree
cover may vary between 0 and 90 percent.

Minor to extensive natural bank erosion type problems were found at nine out of the ten
erosion problem sites on this creek. The remaining site is due to trampling and was rated
as a minor problem (see Table 5 and Figure 12).

3.6 Bluffs Creek - Tributary A

From its source between Oro concessions 11 and 12, sideroad 15-16 and Highway 11,
tributary A flows 7 km northeast to join the mainstream. Approximately 1½ km from its
confluence with the mainstream tributary A enters a swampy area. It is in this swampy area
that tributary A joins the mainstream, approximately 1 km upstream from Lake Simcoe. See
Figure 13.

For most of its length the main branch of the tributary flows through maple or cedar bush
and sometimes through a stretch of pasture land. The stream's width ranged between ½ to
2 m. Several smaller branches join the main branch of the tributary at points along its
length. Near the headwaters these branches were dry.

Five of the six problem sites were located on the main branch of the tributary. Minor
undercutting and slumping accounted for three of the sites. See Table 6 and Figure 14. One
minor site of inappropriate practice and two sites of trampling were found. The most severe
problem was a trampling site assigned an BPS rating of 3.

3.7 Bluffs Creek - Tributary B

This tributary has three branches. The main branch originates in a pond that is on the
northwest side of the sideroad which passes through Rugby and is just to the northeast of
that village. One branch flows south to join the main branch at a point that is south of the
sideroad and southwest of Oro concession 13. The final branch flows north to .join the main
branch just downstream of the confluence of the other tributary and the main branch. The
main tributary generally flows in an easterly direction to join the main stream just upstream
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of the point where Bluffs Creek passes under the Oro-Orillia Township line (see Figure 15).

Tributary B flows through a wooded area and passes through a swamp at the confluence of
the first branch and the main branch. The first branch is primarily a passageway for spring
runoff flow.

Only one erosion site was found on this tributary. It was of a natural bank erosion type and
rated as a moderate erosion problem (see Table 7 and Figure 16).

3.8 Bluffs Creek - Tributary C

This tributary has only one branch which has its source southwest of Oro concession 10 and
north of the sideroad which passes through Mitchell Square. The stream flows east to join
the mainstream upstream of the point where the mainstream crosses Oro concession 11.
See Figure 17.

The stream primarily conveys spring runoff as there was little flow at this time. The
streambanks are well vegetated near the source where the stream flows through an area
of pasture land. The stream flows through a wooded area to join the mainstream.

One site of erosion was found on this tributary. It was a minor problem of a natural bank
erosion type. See Table 8 and Figure 18.

3.9 Hawkestone Creek - Mainstream

The mainstream flows in a southeasterly direction from a marshy area at Oro Township
concession 5 and sideroad 26-25 approximately 12 km to Hawkestone on lake Simcoe at
concession 11 (see Figure 19). The areas adjacent to this creek are mostly forest lands but
include park, residential, swamp, and pasture lands. The lands adjacent to the creek
between concession 8 and 9 of Oro Township consist mostly of pasture lands. The stream
is, on average, 2.5 m wide. The depth of the stream ranges between 0.2 m to 0.4 m.

Natural bank erosion type problems account for 12 of the 15 catalogued sites (see Table 9).
These problem sites range in EPS rating values of 1 to 3 (minor to extensive). One erosion
site is found in each of the remaining three categories: gullying, trampling, and
inappropriate practices. Most of these 15 sites have EPS ratings of 2 or less but one of, the
sites of trampling is considered as a major erosion problem (EPS 4). See Figure 20 for the
location of the sites.
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3.10 Hawkestone Creek - Tributary A

This stream originates at Highway 11 just southwest of Oro Township concession twelve.
The stream flows in a southerly direction until it joins the main stream at a point just
northwest of the town of Hawkestone (see Figure 21).

Near its mouth tributary A passes through a wooded area, however, most of the stream
flows between farm fields. The stream channel is mainly used to convey spring runoff flow.
On the day that this stream was studied, the entire channel was almost dry.

No erosion problem sites were found. 

3.11 Hawkestone Creek - Tributary B

Beginning southwest of Oro concession ten and northeast of Mitchell Square, tributary B
flows south for 1 km to its confluence with Hawkestone Creek (see Figure 22). The average
stream width is 20 cm and the depth of the water in the channel averages 10 cm. The area
adjacent to the tributary is wooded.

No erosion problem sites were found. 

3.12  Hawkestone Creek - Tributary C

The source of both branches of tributary C are in a wooded area northeast of Oro concession
7 and south of the sideroad passing through Mitchell Square. The two branches join very
near to this source. The stream flows east for approximately 1 km and then turns to flow
north until it meets the main stream of Hawkestone Creek (see Figure 23).

The tributary has an average width of 0.75 m and an average depth of 20 cm near its
source. From approximately the midpoint of the tributary to the point where it joins the
mainstream just before Ore concession 9, the stream flows through swamp. Upstream of the
swamp, the banks were 100 percent covered with grasses.

One erosion site was noted on this tributary. The cause of erosion was bank undercutting
and the site was given an EPS rating of 1 (minor). See Table 10 and Figure 24.

3.13 Allingham Creek - Mainstream

The source of the main stream of Allingham Creek lies in a swamp along Oro concession 8
just southeast of highway 11. The stream flows generally in an easterly direction until it
reaches Lake Simcoe at the village of Simcoeside (see Figure 25).
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For most of its length, Allingham Creek flows through deciduous forest. Near its mouth it
flows through a residential area, while nearer its source the stream passes through some
pasture land. The width of the stream varies between 1.5 m and 2.5 m. The streams
average maximum depth is 30 cm. Streambanks have vegetative cover ranging from 10 to
90 per cent.

Twelve erosion problem sites were found on Allingham Creek. Of these, nine were of the
natural bank erosion types. Two sites were caused by gully action, and the remaining site
was attributed to inappropriate practices. All of these sites were given ratings of minor to
extensive (see Table 11 and Figure 26).

3.14 Allingham Creek - Tributary A

This tributary originates at highway 11, east of Oro concession 8. The channel primarily
carries runoff from the highway and spring flow. It flows east for 0.5 km to the point where
it joins the main stream (see Figure 27).

Tributary A flows through grassy fields and some wooded area. One erosion problem site
was found on this tributary (see Table 12 and Figure 28).

3.15 Burts Creek

Burts Creek originates in a low-lying area just northwest of highway 11 between the 7th and
8th concessions of Oro Township. Between highway 11, concession 8, and the first sideroad
south of highway 11, the stream flows roughly southeast passing through farmland for
approximately two thirds of the way, and wooded areas otherwise. South of the sideroad
mentioned above the creek flows roughly east. It passes through dense brush as far as the
railroad tracks. From the tracks, it flows through extensive stands of dead cedar trees, tall
grasses and beaver dams until it flows through a residential area called Parkside Beach to
reach Lake Simcoe. See Figure 29.

The stream was up to 40 cm deep and had an average width of 1 m.

Nine erosion sites were charted including 2 sites of minor trampling and 7 sites of
undercutting and slumping. The severest EPS rating, a three, was assigned to an
undercutting site where a huge tree had toppled over. See Figure 30 and Table 13. The
confluence of a tributary and the mainstream east of concession 8 was within one of the
trampling sites. However, no other erosion problem was found on that 400 m long tributary.
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3.16 Unnamed Stream at Oro Beach - Mainstream

This stream begins as a ditch between fields at the 6th concession of Oro Township just
southeast of the 15-16 Sideroad. The stream flows in a southeasterly direction to it's mouth
at Oro Beach on the west shore of Lake Simcoe. See Figure 31.

North of highway 11, the stream's course is through farm fields and through two extensive
forests enclosing two very large beaver ponds. South of highway 11, the watercourse
continues through a generally narrow strip of forest until just downstream of the railroad,
where it enters into scrub land. Here, the stream has steep, high banks. The most severe
undercutting/ slumping and depositional problems were encountered in this area. The only
tributary joins the mainstream in this area. From a point approximately 250 m upstream of
the lake down to the lake, cottagers have applied their own erosion control measures.

The average width of the mainstream was 1.5 m and the maximum depth at erosion sites
ranged between 10 and 40 cm. Of the 26 erosion sites charted, 12 were of the natural
streambank erosion type, such as undercutting, and the two worst of these received EPS
ratings of 4. One trampling site, nine minor gullying sites and four sites of inappropriate
practices comprised the rest of the erosion problems (see Table 14, Figure 32).

3.17 Unnamed Stream at Oro Beach - Tributary A

Tributary A of this stream has two branches that both originate east of concession 6 of Oro
Township; these branches join west of concession 6, a few hundred meters north of road
26-27. The tributary joins the main stream about 800 m south of road 26-27. Just before
joining the main stream, the tributary flows through a swampy area. See Figure 33. The
total length of this tributary, including the channel through the swamp and the two
branches, is 8 km.

On the average, the width of this tributary is 0.75 m and the maximum depth ranges from
0.15 m to 0.25 m. Siltation appears to be a problem near the mouth of this tributary. Most
of the adjacent land consists of pasture, cropland, and some areas of forest.

Tributary A has eight erosion problems; five of which are of the natural erosion types, two
due to gullying and one due to inappropriate practices. Five of these erosion sites are rated
as moderate to minor problems (see Table 15, Figure 34). Two sites were rated as extensive
problems and one of the gullies was rated as a severe problem.
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3.18 Cost of Remedial Measures

It is beyond the scope of this report to determine the cost of implementing the remedial
measures suggested for each individual erosion problem site. However, by combining
information on the number and design specifications of the recommended remedial
measures with information on the costs and design specifications of recent reported
streambank improvement projects, an estimate of the range of costs for implementing
remedial measures is made.

The reported costs are for remedial measures on sites with EPS ratings of 3, 4 or 5. It is
unlikely that these costs will apply to sites with EPS ratings of 1 or 2. Therefore, only the
number of sites with EPS ratings of 3 or greater are considered.

This estimate does not take engineering design costs into consideration and assumes labour
is performed for minimum wage. These conditions duplicate those under which the actual
projects were conducted.

For erosion problem sites with EPS ratings of 3 or greater it is estimated the cost of
implementing remedial measures is between $180,000 and $300,000.
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Figure 1. Study Area.
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Figure 2. Number of sites per rating.
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Figure 3. Number of sites per type of erosion problem.
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Figure 4. Number of sites per rating.
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Figure 5. Location of sites. Talbot River - Mainstream.
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Figure 6. Talbot River - Tributary A.

-16-



Figure 7. Number of sites per rating.
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Figure 8. Location of sites. Talbot River - Tributary B.
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Figure 9. Number of sites per rating.
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Figure 10. Location of sites. Talbot River - Tributary C.
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Figure 11. Number of sites per rating.
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Figure 12. Location of sites. Bluffs Creek - Mainstream.
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Figure 13. Number of sites per rating.
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Figure 14. Location of sites. Bluffs Creek - Tributary A.
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Figure 15. Number of sites per rating.
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Figure 16. Location of sites. Bluffs Creek - Tributary B.
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Figure 17. Number of sites per rating.
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Figure 18. Location of site. Bluffs Creek - Tributary C.
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Figure 19. Number of sites per rating.
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Figure 20. Location of sites.  Hawkestone Creek - Mainstream.
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Figure 21. Hawkestone Creek - Tributary A.
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Figure 22. Hawkestone Creek - Tributary B.
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Figure 23. Number of sites per rating.
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Figure 27. Number of sites per rating.
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Figure 28. Location of site. Allingham Creek - Tributary A.
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Figure 29. Number of sites per rating.
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Figure 30.  Location of sites. Burts Creek.
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Figure 31. Number of sites per rating.
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Figure 32. Location of sites. Unnamed Stream at Oro Beach - Mainstream.
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Figure 33. Number of sites per rating.
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Figure 34. Location of sites. Unnamed Stream at Oro Beach - Tributary A.
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