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1 Introduction 
GEO Morphix Ltd. (“GEO Morphix”) has been retained to complete an erosion hazard assessment 
in support of the proposed redevelopment at 1086 Antochi Lane, Manotick, Ontario.  The subject 
lands currently consist of a private road and eight single residential units.  The Rideau River is 
adjacent and east of the subject lands, flowing from south to north. Based on measurements using 
a Google Earth Pro 2023 image, residences with rear yards facing the River are positioned 
approximately 15 m from the channel bank (Appendix A).   

GEO Morphix previously reviewed the following documents prepared in support of the 
redevelopment: 

 1086 Antochi Lane Residential Development Environmental Impact Statement and Tree 
Conservation Report (Muncaster Environmental Planning Inc., dated February 9, 2023) 

 Geotechnical Investigation, Proposed Residential Development, 1086 Antochi Lane, 
Ottawa Ontario (GEMTEC Consulting Engineers and Scientists Limited, dated February 7, 
2023)  

 1086 Antochi Lane, Adequacy of Public Services and Conceptual Stormwater Management 
(Novatech, dated February 3, 2023) 

Our office prepared a Letter of Opinion (dated March 16,2023), indicating that a fluvial 
geomorphology assessment was not required as the above studies, and more specifically the 
geotechnical investigation, adequately addressed the erosion hazard associated with the Rideau 
River.  The Environmental Impact Statement (EIS) included a constraint map that showed the 
100-year floodplain, Rideau Valley Conservation Authority (RVCA) Regulation limit and the 30 m 
setback from controlled water elevation (per Parks Canada). The geotechnical investigation 
included a slope stability assessment following MNR (2001) guidelines.  The report noted that a 
minimum toe erosion allowance of 5 to 8 m was required where the bank/slope materials were 
composed of coarse granular (gravels) tills.  Given the existing bank armouring (rip rap), a 5 m 
toe erosion allowance was determined.  A stable slope allowance of 2.5 m was also applied.     

Novatech prepared a plan that illustrates constraints to development (refer to Drawing No. 
120061-CONS in Appendix B).  As demonstrated in the plan, the proposed development respects 
the erosion hazard limit delineated by GEMTEC Consulting Engineers and Scientists Limited 
(2023).  The 30 m setback from the controlled water elevation is the governing constraint to the 
development as currently proposed.  

The City of Ottawa has confirmed via email (dated Match 16, 2023) that a fluvial geomorphology 
assessment is required in support of the redevelopment.  To complete the fluvial geomorphology 
and erosion hazard assessment and address the City of Ottwa’s concerns, GEO Morphix completed 
the following tasks: 

 Review available background reports and mapping (e.g., watershed/subwatershed 
reporting, geology, and topography) related to channel form and function and controlling 
factors related to fluvial geomorphology 

 Conduct a desktop assessment of watercourse/shoreline conditions 
 Review recent and historical aerial photographs of the site to understand historical 

changes in channel form and function over time 
 Complete site reconnaissance to understand general property and watercourse 

characteristics and confirm results of the desktop-assessment using standard, industry 
accepted tools including the Rapid Geomorphic Assessment (RGA) (MOE, 2003) and Rapid 
Stream Assessment Technique (Galli, 1996), as appropriate 

  Delineate the erosion hazard associated with the Rideau River 
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This report summarizes findings of the desktop- and field-based geomorphological assessment 
and should be reviewed in combination with the previously completed geotechnical investigation 
(GEMTEC Consulting Engineers and Scientists Limited, 2023). 

2 Background Review and Desktop Assessment 

2.1 Background Information 

The subject property is located within the Rideau River watershed, which drains a large catchment 
area of approximately 4,000 km2 (RVCA, 2022). Headwaters originate south of Ottawa in the 
South and Central Frontenac regions. Land use within the watershed is dominated by agriculture, 
forest, and wetlands (RVCA, 2022). 

Local to the subject site, the Rideau River flows from south to north adjacent to the eastern 
property boundary. Directly upstream of the subject site, the Rideau River splits into two branches 
and converges approximately 5 km downstream.  The study site is located on the west bank of 
the southern branch. Additionally, a dam is located approximately 1.2 km downstream of the 
subject site. A map of the study area is provided in Appendix A, for reference.  

Land use within and surrounding the subject property is primarily residential and commercial 
development, and active agriculture east of the Rideau River. Multiple residential properties are 
located along both banks of the Rideau River. 

2.2 Surficial Geology and Physiology 

Surficial geology and physiography act as constraints to channel development and tendency. 
These factors determine the nature and quantity of the availability and type of sediment. 
Secondary variables that affect the channel include land use and riparian vegetation. These factors 
are explored as they not only offer insight into existing conditions, but also potential changes that 
could be expected in the future as they relate to a proposed activity.  

The subject property resides entirely within the Ottawa Valley Clay Plains physiographic region 
(Chapman and Putman, 2007). This region is characterized by relatively thick deposits of sensitive 
marine clay, overlaying relatively thin, commonly reworked glacial till and glaciofluvial deposits 
(Chapman and Putman, 1984). Published surficial geology mapping indicates that deposits within 
the subject property have offshore marine deposits composed of clay, silty clay and silt overlain 
by thin sands (OGS, 2010). This is generally consistent with surficial materials documented in a 
test pit and two boreholes recovered by GEMTEC, where topsoil was underlain by silty clay, silty 
sand, as well as glacial till.  In general, fine-grained bank sediments such as silt and clay are 
relatively resistant to erosion when compared to sandy deposits, for example.   

2.3 Historical Assessment  

A series of historical aerial photographs were reviewed to determine changes to the channel and 
surrounding land use and land cover. This information, in part, provides an understanding of the 
historical factors that have contributed to current channel morphodynamics.  Various aerial 
satellite images from 1954 to 2021 were retrieved to complete the historical assessment and 
inform delineation of the erosion hazard. With the exception of the 1954 image, all aerials were 
retrieved from GEO Ottawa (https://maps.ottawa.ca/geoottawa/).  The 1954 image was retrieved 
from the University of Toronto Map and Data Library.  Select images are provided in Appendix C 
for reference.  
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In 1954, the predominant land use was agriculture.  Overall, natural riparian vegetation appeared 
limited with cultivation to the channel edge in many locations.  The existing dam structure is also 
visible in 1954.  In 1976, surrounding land use remained primarily agriculture; however, several 
rural dwellings and relatively small subdivisions were constructed along both banks of the Rideau 
River in vicinity of the subject property. The natural riparian zone was narrow and discontinuous, 
with trees and shrubs visible along the channel banks.  There was no significant change to the 
channel planform between 1954 and 1976.   

Similarly, there was limited change to the channel planform between 1976 and 2002.  This could 
be due, in part, to the presence of the dam downstream.  Redevelopment occurred within the 
subject site in 1991 through the establishment of several residences in a similar orientation to 
current conditions; however, no changes to the channel banks could be discerned in the imagery.  

From 2002 to 2021 there was again, no discernable change to the planform, indicating that the 
channel bank along the subject site has remained relatively stable. The surrounding land use 
continued to shift from rural/agricultural to residential development; however, no significant 
changes along the river upstream or downstream of the subject site were observed.  

Further to the qualitative overall assessment above, the channel bank along the property was 
digitized using GEO Ottawa imagery for the years 1976, 2002, 2011 and 2021, encompassing 45 
years of record.  Although a 1954 aerial image is available from the University of Toronto, the 
shoreline was not digitized due to the resolution of the image and georeferencing considerations 
(i.e., inadequate control points).  As shown in Appendix D, the channel bank appears to have 
been modified/infilled when 1976 and 2002 channel bank positions are compared, but has 
remained relatively stable over the period examined.   

3 Watercourse Characteristics 

3.1 Reach Delineation 

Reaches are homogeneous segments of channel used in geomorphological investigations.  
Reaches are studied semi-independently as each is expected to function in a manner that is at 
least slightly different from adjoining reaches. This method allows for a meaningful 
characterization of a watercourse as the aggregate of reaches, or an understanding of a particular 
reach, for example, as it relates to a proposed activity.  

Reaches are typically delineated based on changes in the following:  

 Channel planform 
 Channel gradient 
 Physiography 
 Land cover (land use or vegetation) 
 Flow, due to tributary inputs 
 Soil type and surficial geology 
 Historical channel modifications 

 
Reach delineation follows scientifically defensible methodology proposed by Montgomery and 
Buffington (1997), Richards et al. (1997), and the Toronto and Region Conservation Authority 
(2004) as well as others.  Due to the scale of the watercourse in comparison to the subject site, 
no formal reaches were delineated as the section of assessed watercourse adjacent to the 
development is substantially too small to be considered a reach.  A full assessment of the Rideau 
River at the reach scale is beyond the scope of the current study. This does not invalidate the 
assessment. 
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3.2 General Reach Observations 

A field investigation was completed on May 17, 2023, and included the following: 

 Descriptions of riparian conditions 
 Determination bank material composition and structure 
 Observations of erosion, scour, or deposition 
 Collection of photographs to document the watercourses, riparian areas and/or valley, 

surrounding land use, and channel disturbances  

Due to the scale of the watercourse and neighbouring private properties,  observations were 
collected from the channel bank along the perimeter of the subject site.  Field descriptions are 
supplemented and supported with representative photographs, included in Appendix E.  Field 
sheets, including those completed for reach characterization and rapid assessments, are provided 
in Appendix F.   

The watercourse was located in an unconfined setting and located adjacent to a section of 
relatively calm water (most likely backwater influenced by the downstream dam). Riparian 
vegetation within the subject site was composed of primarily manicured grass, with trees and 
shrubs denoting individual boundaries between residences and located along the channel bank.  
Very few leaning trees were observed, and one portion of channel bank with exposed tree roots 
was identified. The bank materials along a 5 m section of the downstream extent were composed 
of fine sediments (i.e., > 2mm in diameter). Rip rap (10-20 cm in diameter) was present along 
the remaining bank. The rip rap extended 1-2 m into the water and 1-2 m up the banks along the 
majority of the channel bank extent. Erosion blankets were observed under the cobble at several 
locations. There was no evidence of bank slumping, and erosion was observed at <5% of the 
shoreline assessed in the field. This section of the Rideau River is impacted by the downstream 
dam structure and as such, behaves similar to a shoreline with limited erosion potential. 
 
The channel width was estimated using Google Earth Pro, and is approximately 42 m wide. Bank 
height ranged from 0.50-1.25 m from the wetted edge. Local topography was relatively flat within 
rear yards of private residences, and a minor slope was observed towards the river.   
 
These findings are consistent with the field assessment conducted by GEMTEC Consulting 
Engineers and Scientists Limited (2023), who collected visual observations and surveyed 4 cross 
sections along the channel bank.  The surveyed slope height ranged from 0.7 to 1.3 m and had 
inclinations ranging from 4° to 79°.  No evidence of overall slope stability (i.e., rotational failure) 
was observed.     
 
3.3 Rapid Geomorphological Assessment Tools 

Channel instability was objectively quantified through the application of the Ontario Ministry of 
the Environment’s (2003) Rapid Geomorphic Assessment (RGA). Observations were quantified 
using an index that identifies channel sensitivity based on evidence of aggradation, degradation, 
channel widening, and planimetric adjustment. The index produces values that indicate whether 
a channel is stable/in regime (score <0.20), stressed/transitional (score 0.21-0.40), or adjusting 
(score >0.41).  
 
The Rapid Stream Assessment Technique (RSAT) was also employed to provide a broader view of 
the system as it considers the ecological function of the watercourse (Galli, 1996). Observations 
were made of channel stability, channel scouring or sediment deposition, instream and riparian 
habitats, and water quality. The RSAT score ranks the channel as maintaining a poor (<13), fair 
(13-24), good (25-34), or excellent (35-42) degree of stream health.  
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These observations and measurements are summarized below in Table 2. Note that the scale of 
the channel and effects of the downstream dam precluded the measurement of certain channel 
parameters (e.g., bankfull and wetted channel width and depth, presence/absence and dimensions 
of riffles and pools, channel substrate characteristics/longitudinal sorting).   

Table 1. Summary of rapid assessment results 
 

Reach 

RGA (MOE, 2003) RSAT (Galli, 1996) 

Score Condition 
Dominant 

Systematic 
Adjustment 

Score Condition Limiting 
Feature(s) 

RR-1 0.062 In Regime Widening  31 Good Riparian Habitat 
Condition 

 

The channel was assigned an RGA score of 0.06, indicating that the reach was in regime. The 
dominant systematic adjustment was evidence of widening. This was due to the few observations 
of leaning trees and exposed tree roots. The RSAT resulted in a score of 31, or ‘good’. The limiting 
factor was the riparian habitat conditions due to the large scale of the channel and the relatively 
narrow riparian corridor. 

4 Erosion Hazard Delineation 
Most watercourses in Ontario have a natural tendency to develop and maintain a meandering 
planform, provided there are no spatial constraints. A meander belt width assessment estimates 
the lateral extent that a meandering channel has historically occupied and will likely occupy in the 
future. This assessment is therefore useful for determining the potential erosion hazard to 
proposed activities adjacent to a given watercourse. 

When defining the meander belt width or erosion hazard for a creek system, unconfined and 
confined valley systems are assessed differently. Confined systems are those where the 
watercourse is contained within a defined valley, where contact between the watercourse and a 
valley wall is possible. The erosion hazard for confined systems can be defined based on a toe 
erosion allowance and stable slope allowance. In contrast, unconfined systems are those with 
poorly defined valleys or slopes well-outside where the channel could realistically migrate. 
Unconfined systems are generally found within glaciated plains with flat or gently rolling 
topography.  

Based on the desktop assessment and field reconnaissance, this portion of the Rideau River is 
unconfined. There are no steep or significant valley slopes on either side of the watercourse. The 
erosion hazard for an unconfined system can be defined by delineating the meander belt width 
(MNR, 2002 and TRCA, 2004).  Due to the size of the Rideau River, a meander belt width 
assessment is not an appropriate method for delineating the erosion hazard.    As noted previously, 
this section of the Rideau River is impacted by the downstream dam structure and as such, 
behaves similar to a shoreline with limited erosion potential. 

A more appropriate approach is to delineate the erosion hazard following MNR (2002) guidelines, 
where the erosion hazard is comprised of three main components: 1) the toe erosion allowance; 
2) the stable slope allowance; and 3) the erosion access allowance.  As noted previously, the 
channel bank along the subject site has been largely lined with erosion control blanket and 10 – 
20 cm diameter rip rap.  Where the channel bank native materials were visible near the 
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downstream limit of the property, they were characterized as clay and silt.  MNR (2002) guidelines 
note that for stiff/hard cohesive coil (clays, clay silt) and coarse granular (gravels) tills, a 5 to 8 
m erosion access is to be applied.  Given the limited evidence of erosion and the presence of rip 
rap along the channel bank, a 5 m toe erosion allowance is recommended.  This is consistent with 
recommendations provided by GEMTEC (2023) and considers site-specific observations collected 
by GEO Morphix.   
 
The toe erosion allowance is one component of the erosion hazard and is to be applied from the 
toe of slope.  The ultimate extent of the erosion hazard limit includes the stable slope allowance, 
as defined in the geotechnical investigation undertaken by GEMTEC (2023).  GEMTEC noted that 
a formal erosion access allowance was not required given the relatively low height of the slope 
(i.e., small equipment could likely be used for any slope repairs) and access to the slope was 
provided between residential dwellings/blocks in the development plan.  Based on field 
observations, GEO Morphix does not have concerns with this approach,  particularly given that 
the limited local topographic relief and the property is located within a regulated area.   
 
Residences with rear yards facing the Rideau River are approximately 15 from the channel bank.  
As noted previously, the 30 m setback from the controlled water elevation is the governing 
constraint to the proposed development.  This 30 m distance from the channel is approximately 
twice the distance of residences to the channel bank in existing conditions.  Should an 8 m toe 
erosion allowance have been applied following MNR guidelines (2001), the extent of the erosion 
hazard would still fall well within the 30 m setback from the controlled water elevation.  It is not 
suggested or recommended that an 8 m toe erosion allowance be applied, but to only demonstrate 
that all constraints to development are considered and that the erosion hazard is adequately 
addressed.  

5 Proposed Storm Sewer Outfall 
Under existing conditions, the subject lands drain to the Rideau River.   The conceptual stormwater 
management plan prepared by Novatech (2023) indicated that a single storm sewer outfall to the 
Rideau River would be required and would be armored with rip rap.  No hydraulic stone sizing was 
provided; however, this will be completed as part of detailed design.   

No erosion concerns are anticipated to result from the stormwater outfall due to the small size of 
the drainage area associated with the proposed redevelopment and the relatively large size of the 
Rideau River.  The only other infrastructure proposed along the shoreline were potential floating 
dock systems, which is assumed to be acceptable.   

6 Summary  
A desktop assessment, field investigation and erosion hazard assessment were completed for the 
subject property.  The historical assessment revealed that there were no significant changes to 
riparian vegetation or channel planform between 1964 and 2021 in vicinity of the subject property. 
This was further reflected in the historical position of the channel bank, which was reviewed in 
further detail by digitizing its position for the years 1976, 2002, 2011 and 2021.  When the channel 
bank position in 1976 was compared to more recent aerial imagery, minor infilling/modification of 
the shoreline was apparent; however, the shoreline has remained relatively stable during the 
period of record.    

Rapid geomorphological assessments were completed for the watercourse adjacent to the subject 
site on May 17, 2023.  The watercourse is situated within an unconfined valley and showed limited 
evidence of active erosion. The banks were largely composed of rip rap and a narrow band of 
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woody vegetation between property lines.  A toe erosion allowance of 5 m is recommended for 
this portion of the Rideau River and is consistent with the geotechnical investigation conducted by 
GEMTEC (2023) following MNR guidelines (2002).  The toe erosion allowance should be applied 
with the stable slope allowance determined by GEMTEC (2023) to delineate the full extent of the 
hazard.   

With regard to the storm sewer outfall, given the size of the Rideau River’s drainage area in 
comparison to the limited area of the proposed development, no impacts are anticipated to result 
from stormwater discharge to the Rideau River.  Potential local erosion can be adequately 
addressed through erosion protection measures at the outfall.  It is recommended that 
configuration of the outfall and erosion protection measures be confirmed at detailed design, along 
with the completion of hydraulic stone sizing for any proposed outfall treatments. 

We trust this report meets your requirements at this time. Should you have any questions, please 
contact the undersigned.  

Respectfully submitted, 

             

                                            

      

Paul Villard, Ph.D., P.Geo., CAN-CISEC, EP, CERP                Suzanne St Onge, M.Sc. 
Director, Principal Geomorphologist                 Senior Environmental Scientist 
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Appendix B 
Constraints Plan 
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Appendix C 
Historical Aerial Photographs 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
1 Project # PN23057 

 

 

Location: 1086 Antochi Lane, Manotick  (Yellow Dot) 
Year: 1954 

Source: University of Toronto Map and Data Library 



 

 
2 Project # PN23057 

 

 

 

Location: 1086 Antochi Lane, Manotick  (Yellow Dot) 
Year: 1976 

Source: GEO Ottawa 



 

 
3 Project # PN23057 

 

 

Location: 1086 Antochi Lane, Manotick  (Yellow Dot) 
Year: 2005 

Source: GEO Ottawa 

 

 

 



 

 
4 Project # PN23057 

 

 

Location: 1086 Antochi Lane, Manotick  (Yellow Dot) 
Year: 2008 

Source: GEO Ottawa 
 

 

 

 



 

 
5 Project # PN23057 

 

 

Location: 1086 Antochi Lane, Manotick (Yellow Dot) 
Year: 2021 

Source: GEO Ottawa 

 

 



  

 

  

 

Appendix D 
Historical Channel Position



Antochi Lane

Orchard Hollow Drive

Rideau River

Historical
Assessment

1086  Antochi Lane
Manotick, Ontario

Legend
Historical Channel
Bank Position

1976
2002
2011
2021

0 10 20
Metres

±

Imagery: City of Ottawa, 2021.
Approximate Property Parcel: City of

Ottawa/GEO Morphix Ltd., 2023. Historical
Bank Tracings: GEO Morphix Ltd., 2023.

Print Date: June 2023. PN23057.
Drawn By: M.O., S.S.O.



  

 

  

 

Appendix E 
Photographic Record 



Project #: PN22013 
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Photograph taken at the downstream extent of the subject lands. Bank was unaltered 
along an approximately 5 m section. 
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Photograph taken at the downstream extent of the subject lands. The remainder of the 
bank was composed of 10-20 cm rip rap. 
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Erosion blanket observed at several locations along the bank under the rip rap.  
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Photograph taken facing downstream, bank materials extended approximately 1-3 m into 
the water, and 1-2 m up the channel banks.   



Project #: PN22013 
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Between property lines, vegetation extended to the water edge. Mature and immature 
vegetation was well established along the banks.  
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Photograph taken facing upstream at the upstream extent of the subject lands. A majority 
of the shoreline was composed of rip rap.  Private docks were present at the shoreline of 

most residences. 
 



  

 

  

 

Appendix F 
Field Observations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 












