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1 Introduction

GEO Morphix Ltd. (GEO Morphix) was retained to complete a fluvial geomorphology assessment
for a tributary of Boyne River in support of a proposed development site at 476420 3™ Line, in
Melancthon, Ontario (herein referred to as the “subject property” and shown in AppendixA). The
objective of the assessment is to support the delineation of erosion hazard limits for the subject
watercourse. The results of the assessment will be used to support the planning and design of site
development activities.

It is understood that the Nottawasaga Valley Conservation Authority (NVCA) requested the
completion of a meander belt width assessment to inform the developable limit within the
property. The following tasks were completed to address the objectives of the assessment:

e Review available study reports and data records for the site (including
watershed/subwatershed studies, geology, historical aerials, and topography) to assist in
the general characterization of channel and watershed conditions for the subject
watercourse, as well as to guide the field studies

e Complete rapid geomorphic field assessments at the subject watercourse to further
characterize existing channel conditions, with a plan to use standard, industry-accepted
tools such as the rapid geomorphic assessment (RGA) and rapid stream assessment
technique (RSAT) to evaluate existing instream and riparian conditions (i.e., evidence of
ongoing channel processes, active erosion/deposition, or potential channel/slope
instability)

e Delineate the meander belt width and erosion hazard for the subject watercourse based
on the results of the desktop analyses, field assessments, and, if required, empirical
modelling approaches

2 Background Review and Desktop Assessment

2.1 Subwatershed

The subject property is situated within the Boyne River Subwatershed. This subwatershed
generally flows west to east through a gently rolling landscape, ultimately draining into the
Nottawasaga River, east of Alliston, Ontario. The subject property is among the headwaters of
Boyne River, which are marked by wetlands and agricultural drains (Nottawasaga Valley
Conservation Authority, 2023). The subject watercourse enters the western limits of the subject
property and flows into a pond. Immediately downstream of the pond, the watercourse transitions
into the McKibbon Drain, which flows northeasterly to exit the subject property, and cross 3™ Line.

2.2 Surficial Geology and Physiology

Surficial geology and physiography mapping was reviewed to assess the geologic and biophysical
controls on channel morphology, recognizing that surficial geology and physiography function 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 offerinsight
into existing conditions, but also potential changes that could be expected in the future as they
relate to a proposed activity.

The subject property is situated within the Dundalk Till plain physiographic region and the Kame
Moraines physiographic landform. The Dundalk Till plain region commonly has <2 feet of surficial
silt deposits found at the surface (Chapman and Putnam, 2007). Published surficial geology
mapping indicates that the subject lands are dominated by ice-contact stratified deposits
comprised of sand, gravel, minor silt, clay, and till to the north, whereas till deposits comprised
of clay to silt-textured till derived from glaciolacustrine deposits or shale, are present in a small
area in the southeast of the subject property (OGS, 2010).

Project No. 24060 geomorphix.com 1
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2.3 Site History

A series of historical aerial photographs were reviewed to determine changesto the channel and
surrounding land use and land cover over time. Specifically, aerial photographs and satellite
images from 1938 (1:20,000), 1969 (1:35,000), 1981 (1:50,000), and 1995 (1:50,000) were
retrieved from the National Air Photo Library (NAPL), while satellite imagery for2010 was retrieved
from the Southwestern Ontario Orthophotography Project, 2014 and 2019 imagery were obtained
from Google Earth Pro, and 2023 imagery was retrieved from Dufferin County. The review and
assessment of this information, in part, provides an understanding of the historical factors that
have contributed to current channel morphodynamics. Historical aerial photographs are provided
in Appendix B for reference.

In 1938, the subject property and surrounding areas were primarily used for agricultural purposes,
with scattered woodlots and wetlands throughout. The channel enters the western limits of the
study area with a natural meandering channel planform and mature riparian corridor for
approximately 250 m before transitioning into a straightened agricultural drain (McKibbon Drain)
that flows north-east for approximately 670 m before existing the subject property. No
development or residential dwellings appear to be situated within the subject property.

Between 1938 and 19609 little to no surrounding land use changes are noted. The forested area
within the subject property appears to have matured and become denser. Within the subject
property, an online pond appears between the transitioning zone where the natural tributary of
Boyne River meets the McKibbon Drain. At the downstream extent of the pond, a road crossing
was constructed, which is connected to the 3™ Line. Channel planform appears to be maintained
with meandering upstream of the pond, and a straight planform downstream of the pond. Riparian
vegetation matures throughout the entire subject property.

Through to 1995, Chipwoods Park is constructed within the subject property. The subject property
is almost entirely covered in forest between 1969 and 1981. During this time frame, a dam is
constructed east of 3 Line. Between 1981 and 1995, a small offline pond is constructed on site,
north of Chipwoods lane, west of 3rd Line. No changes to channel planform are evident due to the
heavy tree cover. The riparian vegetation corridor is enlarged due to the increase in forested area
within the property. In the northeastern portion of the subject property, the vegetation appears
to transition to wetland conditions based on the present riparian vegetation. Although, this is
difficult to confirm with black-and-white imagery.

By 2010, riparian vegetation in the northeast portion of the subject property was confirmed to be
primarily wetland, while the southwest portion remained forested. McKibbon Drain is evident in
the aerial image and continues to exhibit a straightened channel planform. Upstream of the online
pond, the channelis still not visible due to heavy tree cover. In general, no major changesin land
cover are noted for the surrounding areas. Between 2010 and 2023, little to no changes are
present within the subject property or surrounding areas. This includes little to no changes in
channel planform or riparian vegetation and corridor.

3 Watercourse Characteristics

3.1 Reach Delineation

Reaches are homogeneous segments of channel used in geomorphological investigations. They
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.

Channel reaches are delineated based on changes in channel planform, channel gradient,
physiography; land cover (land use or vegetation); flow, due to tributary inputs; soil type and
surficial geology; and certain types of channel modifications by humans.

Project No. 24060 geomorphix.com 2
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This follows scientifically defensible methodology proposed by Montgomery and Buffington (1997),
Richards et al. (1997), and the Toronto and Region Conservation Authority (2004). Reaches are
first delineated as a desktop exercise using available data and information such as aerial
photography, topographic maps, geology information and physiography maps. The results are
then verified in the field.

Five channel reaches were delineated within the subject property, described herein as Reaches
TBR-1, Reach TBR-2, Reach TBR-3, Reach TBR-4, and Reach TBR-5. The channel on the
subject property begins approximately at the southwest corner of the property, with Reach TBR-
1. The unconfined channel flows generally northeast through the Chipwoods trailer park, and then
through a mix of forested and grassed vegetation, and then is conveyed via CSP beneath 3 Line,
Melancthon. Reach delineation mapping is provided in Appendix A.

3.2 General Reach Observations

Field investigations were completed along Reaches TBR-1, Reach TBR-2, Reach TBR-3, Reach
TBR-4, and Reach TBR-5 on July 23, 2024, and included the following:

Descriptions of riparian conditions

Estimates of bankfull channel dimensions

Determination of bed and 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 such as crossing structures

These observations and measurements are summarized in Table 1. Field descriptions are
supplemented and supported with representative photographs included in Appendix C. Field
sheets, including those completed for reach characterization and rapid assessments, are provided
in Appendix D.

Table 1. Summary of General Reach Characteristics

Average Average

Reach Bankfull Bankfull Riffle Pool Bank Dominant Riparian
Width Depth Substrate Substrate Material Condition
Name
(m) (m)
Moderatel Loamy and
Geometries encroachiny saturated bed and
inconsistent due to . 9 bank substrate;
No riffles . . Grasses, shrubs and )
backwater effect from Clay/silt | Clay/silt wet floodplain
TBR-1 observed herbaceous .
downstream pond vegetation with area; backwatering
(TBR-2)* maturge trees bevond condition from
Y TBR-2 pond
TBR-2 Pond
Grasses and mature Trailer Park
Sand, . )
TBR-3 | 2.52 0.23 ravel, | Clay/sitt | Clay/sit |SCS extending 4-10)  residences
’ ’ iobble, Y Y channel widths, not adjacent, foot
encroaching bridge crossings
Mature trees (forest) [ Many exposed tree
TBR-4 2.66 0.71 Cobble Clay/silt, Clay/silt extendlr?g >10 roots, iron staining
sand channel widths, not on channel
encroaching substrate
Clay/silt Grasses extending Evidence of
No riffles | Clay/silt, Y " | >10 channel widths | groundwater from
TBR-5 0.66 0.25 sand, : ) .
observed sand with heavy channel iron staining on
gravel
encroachment bed

* Geometries for TBR-1 are unreliable due to backwater effect from downstream pond
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In general, the channel at Reach TBR-1 was unconfined and had defined, regular meanders
through a wide, flat, saturated area of loamy soil with grassy and herbaceous riparian vegetation,
bordered by cedar forest (>30-year-old trees), with trailer park residences beyond. Rooted
emergent vegetation grew within the stream, covering about 20% of the reach. Watercress was
also observed. Bed material sorting was good, with both the bed and bank materials being
clay/silt. Bed material was loose, and sediment depth was measured to be 0.44 m deep in one
instance. Channel morphology was comprised of runs and pools; no riffles were observed. The
channel was stable, with no signs of erosion or undercutting. The channel was heavily impacted
by backwater conditions because of the downstream pond. At the downstream extent of the reach,
the channel opened into a pond, comprising Reach TBR-2, which showed heavy sedimentation
and no evidence of erosion along the margines. The pond outlets downstream of a gravel road
through a CSP of diameter 0.46 m, and which is elevated 0.61 m, marking the beginning of Reach
TBR-3. The scour pool created by this culvert was 0.52 m deep.

Reach TBR-3 was an unconfined, low gradient channel of irregular meanders set within a mature
cedar forest interspersed with trailer park residences and grassy riparian vegetation. Riparian
vegetation extended an average of 4-10 channel widths. Instream vegetation covered only 2% of
the reach and consisted of rooted emergent vegetation. Some watercress was identified. Channel
bed material differed between riffles and pools, with riffles ranging sand to cobble, and pools
containing mainly silt/clay, however bed morphology was primarily runs, with sand to gravel sized
material. Banks were made of silt/clay with angles mostly 30-60 degrees. The reach exhibited
erosion along 5-30% of its length. Only one location showed undercutting, with a measurement
of 0.19 m at maximum. Notably, several small wooden foot bridges crossed the stream (a total of
four at the time of assessment). One of which - a larger older one - showed some exposed bridge
footings, which may be attributed to its construction rather than bank erosion. At the downstream
extent of the reach, extensive channel alteration was observed as it was evident that an artificial
pond was created by building a dam (of soil and reinforced with wood and U-posts). A gazebo was
placed adjacent to the pond, and several fish were observed. Flows are conveyed by a CSP
measuring 0.73 m in diameter and was elevated 0.46 m on the downstream side. The man-made
dam marks the reach break between reaches TBR-3 and TBR-4.

At the initiation of Reach TBR-4, extensive erosion was noted at the CSP outfall. The scour pool
measured 0.34 m deep and was bordered by undercut banks (measuring 0.26 m) and exposed
roots. From here the reach was relatively straight (i.e., low sinuosity with the occasional, irregular
meander) and unconfined. Riparian vegetation became a mature, continuous, cedar forest
extending >10 channel widths. No instream vegetation was observed. Average wetted width was
1.59 m, average wetted depth was 0.07 m. The reach primarily showed riffle and run morphology,
however, pools, riffles, and runs were all observed and displayed different bed substrate. Grain
size for pools was comprised of clay/silt, and sand, riffles were primarily cobbles and runs (non-
riffle or pool) ranged from clay/silt to cobble. Banks were made of clay/silt, with angles of 30-60
degrees. 30 to 60% of the bank network showed signs of erosion. Older leaning and fallen trees
were frequent throughout the reach, with some instream woody debris present in the channel,
however only two woody debris jams were observed (over the span of approximately 180 metres).
Some iron staining on bed substrate possibly indicate the presence of groundwater.

Reach TBR-5 begins at the edge of the cedar forest where the canopy opens and riparian
vegetation becomes mixed, with the amount of grasses increasing moving downstream.
Vegetation was comprised of a mixture of trees, shrubs, herbaceous vegetation, and primarily
grasses. Rooted emergent instream vegetation was observed and covered approximately 10% of
the reach. The reach was sinuous with some irregular meanders. Channel morphology was
comprised of runs with some pools. Measured wetted width averaged 0.78 m, and wetted depth
averaged 0.16 m, with pools as deep as 0.57 m. Both bed and bank substrate ranged from clay/silt
to gravel. Due to the low bank heights, and flat meadow-type land use, the surrounding ground
showed saturation and some seepage and functioned like a wetland in areas. The banks were 60-
90 degrees with undercutting occurring below water level for much of the reach, measuring usually

Project No. 24060 geomorphix.com 4
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about 0.2 m. Groundwater indicators such as watercress, seepage, and iron staining were all
observed.

3.3 Rapid Geomorphological Assessment Tools

Rapid assessments were completed to identify dominant geomorphic processes, document stream
health, and to identify any areas of concern regarding erosion or instability. 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 whethera 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) can also by employed to provide a broader view
of the system as it considers the ecological function of the watercourse (Galli, 1996). Observations
are 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.

Reaches were also classified according to a modified Downs (1995) Channel Evolution Model. The
Downs (1995) model describes successional stages of a channel because of perturbation, namely
hydromodification. Understanding the current stage of the system is beneficial as this allows one
to predict how the channel will continue to evolve or respond to an alteration to the system.

The results of these assessments are summarized in Table 2 below.

Table 2. Summary of Rapid Assessment Results

. Downs
RGA (MOE, 2003) RSAT (Galli, 1996) S— _
- " Evolution River Styles
Dominant Limiting Framework
Score Condition Systematic Score Condition Feature(s) Model
Adjustment (1995)
Evidence of Riparian
TBR-1 | 0.067 |In Regime | widening and 34 Good Habitat S - Stable Meandering
Aggradation Condition
TBR-2 Pond*
Evidence of Riparian
TBR-3 | 0.203 |In Regime ) 37 Excellent Habitat S - Stable Straight
Degradation L
Condition
In Evidence of Channel M - Lateral .
TBR-4 | 0.381 | 1 sition | Widening 29 Good Stability Migration Straight
. Riparian
TBR-5 | 0.127 |In Regime | FVidence of | ., Good habitat u-- Straight
Widening " Undercutting
Condition

*Note, rapids assessments are designed to assess channel stability for large alluvial systems. Ponds typically
lack dynamic flow and channel characteristics that RGA/RSATs are designed to assess. Therefore, Reach TBR-
2 (the online pond) was not eligible for a rapid assessment.

An RGA score of 0.067 was determined for Reach TBR-1, indicating the reach is in a regime with
aggradation as the dominant process of adjustment. Siltation was found in the pools along this
reach. The RSAT score was 34, indicating that the reach was in good health overall. The riparian
area was predominantly wooded with localized gaps, along with moderate canopy coverage made
riparian habitat conditions the limiting factor for this reach. Reach TBR-1 was classified as stable
based on Downs (1995) classification and exhibited a meandering river style framework.

Project No. 24060 geomorphix.com 5
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Reach TBR-3 was assigned an RGA score of 0.203, indicating the reach is in transition, with
degradation as the dominant process of adjustment. This is evidenced by exposed bridge footings,
elevated storm sewer outfalls, and scour pools downstream of the storm sewer outlets. An RSAT
score of 37 was determined, indicating that this reach was in excellent health. The limiting factor
for Reach TBR-3 was a wide forested riparian buffer that is predominantly mature trees. This
reach was classified as stable based on Downs (1995) classification and exhibited a straight river
style framework.

Reach TBR-4 was determined to have an RGA score of 0.381, indicating the reach was in
transition with evidence of widening as the dominant process of adjustment. Fallen and leaning
trees were noted, along with exposed tree roots, large organic debris, and basal scour along more
than 50% of the reach. The RSAT score was 29 for Reach TBR-4, indicating the reach was in
good health. The limiting feature was channel stability, indicated by fallen trees, exposed roots,
highly erodible bottom bank material with areas of unstable banks. The reach was classified as
lateral migration based on Downs (1995) classification and exhibited a straight river style
framework.

An RGA score of 0.127 was assigned to Reach TBR-5, indicating the reach was in regime, with
evidence of widening as the dominant process of adjustment. Large organic debris, along with
basal scour along >50% of the reach indicated the widening process. An RSAT score of 34 was
determined for Reach TBR-5, indicating that the reach was in good health. The limiting feature
was riparian habitat due to low canopy coverage. The reach was classified as undercutting based
on Downs (1995) classification and exhibited a straight river style framework.

4 Erosion Hazard Assessment

Most watercourses in southern Ontario have a natural tendency to develop and maintain a
meandering planform, provided that there are no topographical or spatial constraints. When
defining the limits of an erosion hazard for a watercourse, unconfined and confined systems are
assessed differently (TRCA, 2004 and MNR, 2002).

Unconfined systems are those with streams in open areas (i.e., valley not apparent) or with valley
walls that are positioned at a sufficient distance where the channel cannot reasonably be expected
to contact as a result of migration. In this type of setting, a meander belt width assessment is
used to estimate the lateral extent that a channel has historically occupied and will likely occupy
in the future. This assessment is therefore useful for determining the potential erosion hazard to
a feature or proposed activity in vicinity of a watercourse.

Confined systems, in contrast, are those where a watercourse is contained within a defined valley
where meander bend migration may be constrained by valley walls. In this setting, a 100-year
migration rate or a toe erosion allowance is provided, in conjunction to a slope stability assessment
provided by a geotechnical engineer, to estimate the lateral extent a channel could occupy in the
future. This type of erosion hazard application is only applied to where the channel is positioned
within 15 m of the valley slope toe. The erosion hazard is defined by the toe erosion allowance,
stable slope allowance, and erosion access allowance.

Partially confined systems are those where meander bends are adjacent to only one valley wall,
and the watercourse is therefore restricted in migration and floodplain occupation on one side of
the valley system. Where the channelis positioned within 15 m of the valley slope toe, the erosion
hazard is defined by the toe erosion allowance, stable slope allowance, and erosion access
allowance. Where the channelis positioned greater than 15 m of the valley slope toe, the erosion
hazard can be defined by the meander belt width, as well as the stable slope allowance and erosion
access allowance.

Within the subject property, all reaches that require an erosion hazard assessment (Reaches
TBR-1, TBR-3, TBR-4, and TBR-5) were characterized as unconfined. Reach TBR-2 (pond
feature) was delineated for map completeness. Due to the depositional nature of this pond feature
and the lack of erosion along the pond margins, no erosion hazard is required.

Project No. 24060 geomorphix.com 6
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4.1 Meander Belt Width Delineation

The conventional method to estimate a meander belt width relies on a series of georeferenced or
orthorectified aerial imagery to complete a historical aerial overlay analysis. The channel’s
meander belt axis is initially determined on a reach-by-reach basis, and the lateral limits of the
meander belt, as defined by the channel’s maximum meander amplitude and an appropriate factor
of safety, is then used to delineate the meander belt.

As identified in Section 2.3, the tributary of Boyne River and the McKibbon Drain are surrounded
and covered by heavy vegetation and mature trees, making it difficult to review the channel
planform. Therefore, a historical aerial overlay analysis could not be completed to delineate
channel migration and determine the meander belt within the subject property. To supplement
the conventional method, a suite of empirical equations was used to calculate the meander belt
width for the unconfined portion of the subject reaches. These models are scientifically defensible
and have been verified in past projects as suitable for use in southern Ontario. Average bankfull
channel dimensions measured during field reconnaissance were used to inform both the Williams
(1986) and Ward et al. (2002) channel width models.

The relevant empirical equations/models are summarized below, noting that a summary of the
results is provided in Error! Reference source not found.

The empirical relations from Williams (1986) are described as follows and were modified to include
channel width:

B, = 184065 + 1, [Eq. 1]
B, = 43W,"2 + W, [Eq. 2]

where Bw is meander belt width (m), A is bankfull cross-sectional area (m2), and Wb is bankfull
channel width (m), with the understanding thata 20% buffer, or factor of safety, was applied to
the computed belt widths to address issues of under prediction.

The Ward et al. (2002) drainage area models are outlined as:
B,, = 120DA%*3 [Eq. 3]

where DA is the drainage area (square miles). The resulting value was then converted to the
metric system (m). A 20% factor of safety was not applied to the Ward et al. (2002) channel
width value due to the approach used in the modelling (i.e., hazard envelope rather than a linear
relationship). A 20% factor of safety is included in the Ward et al. (2002) drainage area equation.
The TRCA (2004) empirical model is described as follows:

B, = —14.827 + 8.319In (pgQS * DA) [Eq. 4]

where p is water density (1000 kg/m3), g is acceleration due to gravity (9.8 m/s?), Q is discharge
(m3/s), Sis channel slope (m/m), and DA is drainage area (km2), noting that:

e The TRCA meander belt width values were determined using drainage areas provided by
the Ontario Watershed Information Tool

e 2-year discharge was calculated using the Index Flood Method (Moin & Shaw, 1985) as
documented in the User Guide for the Ontario Flow Assessment Tool (OFAT) (MNR, 2020)

e The channel slope was calculated using publicly available LIDAR data provided by the
Ministry of Natural Resources (2022)

e One standard error was added to the calculated belt width following TRCA (2004)
guidelines, where no change in hydrologic regime is anticipated

Project No. 24060 geomorphix.com 7
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Table 3. Summary of Meander Belt Width Estimates

Meander Belt Width (m)

Williams Williams
Ward et al. TRCA
Reach (1986) Channel|(1986) Channel (2002) (2004)** Recommended
Area* Width* Drainage Area MBW
TBR-1 N/A N/A 20.0 N/A 20
TBR-3 18.0 17.5 20.5 15.5 20
TBR-4 19.0 18.5 21.5 16.0 20
TBR-5 7.5 4.0 28 18.0 20

* Includes a 20% factor of safety

**Includes 1 standard error (8.63), no change in hydrologic regime anticipated

N/A - Williams (1986) method could not be adopted for TBR-1 given that bankfull geometries are distorted
by pond backwatering effect; TRCA method also not applicable for TBR-1, as a channel slope of 0% was
calculated based on available topographic data

Based on the results from the empirical modeling exercise, as displayed in Appendix A, a
conservative meander belt width of 20 m is recommended for all reaches within the subject
property. This considers that the meander belt width estimate using the Ward et al. (2002)
drainage area model is suitable, as the channel has undergone historical straightening
modifications, and therefore channel geometries may not reflect the natural characteristics of a
given reach.

5 Summary

GEO Morphix was retained to complete a fluvial geomorphology assessment for a tributary of
Boyne River in support of a proposed development site at 476420 3™ Line, in Melancthon, Ontario.
The objective of the assessment was to support the delineation of the erosion hazard limits for
the subject watercourse. The results of the assessment will ultimately be used to support the
planning and design of site development activities.

The key results of the assessment for the tributary of Boyne River (delineated in the study as
Reaches TBR-1, TBR-2, TBR-3, TBR-4, and TBR-5) are summarized as follows:

The results of the desktop assessment showed that Reach TBR-1 was generally left unmodified,
exhibiting a meandering channel planform, with a large woody riparian corridor, although
significant backwater effects have occurred because of the downstream dam feature. Reach TBR-
2 was dammed between 1938 and 1969 due to the construction of Chipwoods Park. Reaches
TBR-3, TBR-4, and TBR-5 were previously modified/straightened (prior to 1938) as the
McKibbon Drain and have since remained straight and stable with a marsh/wetland riparian
corridor.

The results of the field assessment confirmed the following channel characteristics:

e All reaches within the subject property are identified as unconfined.

e The channel banks were comprised mostly of fine-grained sediment (clay and silt), with
some sand noted downstream. In general, channel banks were vegetated with grasses
throughout the entirety of the subject property, with trees as the dominant vegetation
along Reach TBR-4.

e Minor to moderate erosion was noted along reaches that exhibited a defined bankfull
channel.

Project No. 24060 geomorphix.com 8
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e All reaches within the subject property were determined through the RGA assessment to
be in regime, with the exception of Reach TBR-4 which was determined to be in
transition. Based on the RSAT assessment, all reaches were noted as in good health, with
Reach TBR-3 in excellent condition.

The results of the erosion hazard delineation showed that:

e Based on the results from the empirical modeling exercise, a meander belt width estimate
of 20 m (relating to the modelled calculations from Ward et al. [2002]) was recommended
for all unconfined Reaches (Reaches TBR-1, TBR-3, TBR-4, and TBR-5) within the
subject property.

e Of note, Reach TBR-2, is an online pond, therefore not requiring an erosion hazard
delineation due to the depositional nature of pond features and the lack of erosion
observed on site.

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

Respectfully submitted,

Paul Villard, Ph.D., P.Geo., CAN-CISEC, EP, CERP Kat Woodrow, M.Sc.
Director, Principal Geomorphologist Manager of Watershed Studies

|ackia)

Matilda Oja, M.Sc., EPt
Geomatics / Remote Sensing Technician
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Appendix A
Study Area and Meander Belt Width Delineation



Legend

Reach Break and Label
—— Watercourse
0.5 m Contour

Meander Belt Width
|:] Approximate Study Area

Study Area and
Meander Belt Width
Delineation

476420 3rd Line

Melancthon, Ontario

Imagery: NVCA, 2023. Watercourse: Crozier, 2024.

0.5 m Contour: MNR, 2022 (Interpolated from LiDAR).

Approximate Study Area, MBW, Reach Break and Label: GEO Morphix Ltd.
Print Date: May 2025. PN24060. Drawn By: M.O., K.W.




Appendix B
Historical Aerial Photographs



Location: Melancthon, ON
Yellow Point: 3™ Line and Chipwoods
Year: 1938
Scale: 1:20,000
Source: National Air Photo Library

PN 24060 geomorphix.com 1



Location: Melancthon, ON
Yellow Point: 3 Line and Chipwoods
Year: 1969
Scale: 1:35,000
Source: National Air Photo Library
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Location: Melancthon, ON
Yellow Point: 3™ Line and Chipwoods
Year: 1981
Scale: 1:50,000
Source: National Air Photo Library
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Location: Melancthon, ON
Yellow Point: 3™ Line and Chipwoods
Year: 1995
Scale: 1:20,000
Source: National Air Photo Library
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Location: Melancthon, ON
Yellow Point: 3™ Line and Chipwoods
Year: 2010
Scale: 20 cm
Source: Southwestern Ontario Orthophotography Project
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Location: Melancthon, ON
Yellow Point: 3™ Line and Chipwoods
Year: 2014
Scale: Orthorectified Image
Source: Googe Earth Pro
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Location: Melancthon, ON
Yellow Point: 3™ Line and Chipwoods
Year: 2019
Scale: Orthorectified Image
Source: Googe Earth Pro
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Location: Melancthon, ON
Yellow Point: 3 Line and Chipwoods
Year: 2023
Scale: 20 cm
Source: Dufferin County

PN 24060 geomorphix.com 8
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Photograph taken at the upstream extent of Reach TBR-1. A narrow flow path observed
through a wetted floodplain/corridor area. Blue arrow denotes flow direction.

Riparian vegetation within the wetted corridor consisted of grasses, forbs and shrubs on
hummocky, saturated terrain. Cedar forest bordered the corridor on both sides.

PN24060 geomorphix.com i



The instream vegetation found was predominantly watercress. It covered about 20% of
the reach.

Substrate consisted of a soft/loose loamy soil (organic-rich clay and sand) with rootlets.
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Photograph taken facing downstream at a meander bend in the flow path. Wetted surface
area expands further downstream. The blue arrow denotes flow direction.

Photo taken where Reach TBR-1 enters a pond. This is the upstream extent of Reach
TBR-2. The blue arrow denotes the direction of flow from the stream into the pond.

PN24060
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Photograph taken facing the upstream extent of the pond. Note moderate algae growth is
visible. No erosion observed along the edge of the pond.

Photograph taken of the outlet from the pond into the downstream extent of the
watercourse/drain.
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Photograph taken of the raised culvert at the upstream extent of Reach TBR-3. The
culvert outlets into a pool with a depth of 0.52m.

k) ?E " L

Photograph taken at the upstream extent of Reach TBR-3, facing downstream. The
substrate ranged from sand to small cobbles.
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Photograph taken facing downstream of a constructed bridge across the channel. Note
some bank erosion is visible around the exposed bridge footings.

v I 651 3
# s ’ ; pE

Photograph taken facing downstream, demonstrating a meander bend. The meander
amplitude was 7.98 m. Note the surrounding land use at this extent was residential.
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Photograph taken at the upstream extent of the Reach TBR-4. Note the slightly perched
culvert at the pedestrian crossing.
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Photograph taken of the left bank, showing exposed tree roots and undercutting. The
undercuts in this channel were 0.19 m on average.
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Photograph taken facing downstream of a fallen tree in the channel.
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Photograph taken facing downstream at the upstream extent of Reach TBR-5. The
vegetation changes from primarily established trees to herbaceous plants.
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Photograph showing evidence of groundwater. Iron staining is visible.
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Photograph taken of the culvert at the downstream extent, facing upstream toward subject
property.
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General Site Characteristics Project Number: Ul e
Date: 709407 =13 Stream: E(W M',* of %“«{ gitve, Yrszer
Time: Reach: TB?\” 1 ¢ TBR’ Z
Weather: Z7C sun Location: Unpwoeds, Helanclhon, ON
Field Staff: £ K(; ) Watershed/Subwatershed: %\JOV\P ’R\‘*’Cf
Features Monitoring Site Sketch
;:—::l Reach break -0-0-0- Long-profile
R Station location I——1 Monumented XS
¥——X Cross-section @ Monumented photo
—> Flow direction l Monumented photo D% _
S~ Riffle direction
> Ppool W Ssediment sampling
@&  Sediment bar IO Erosion pins
it Eroded bank/slope 8 Scour chains
————— Undercut bank Additional Symbols
Bank stabilization % WQSVE(UG%
Leaning tree X
1
Fence \/\C%’“"“ \6
L__I Culvert/outfall
&7T» Swamp/wetland Paﬂd . (0
VVY Grasses (end _\"‘J‘L‘Q ?f«)) b
€3 Tree Aa(km e v 3 ‘ML‘)%'
= Instream log/tree T A’ e
X X ¥ Woody debris Q -
W% Beaver dam G
ao Vegetated island
Flow Type
H1  Standing water H1A Back water
H2  Scarcely perceptible flow X
H3  Smooth surface flow /ADl
H4  Upwelling
H5 Rippled
H6  Unbroken standing wave CCG\QV/ %(é’g& =
H7  Broken standing wave i
H8  Chute
H9  Free fall H9A Dissipates below free fall
Substrate
S1  Silt S6  Small boulder /
S$2 Sand S$7  Large boulder |
S3  Gravel S8 Bimodal
S4  Small cobble $9  Bedrock/till J
S5  Large cobble ( I
Other Ataler Vark / N
BM Benchmark EP Erosion pin o ——— - :
BS  Backsight RE  Rebar @ et AREEHIOL
DS Downstream us Upstream S e e | “repertyline =
WD3J  Woody debris jam TR  Terrace cedar Py s eclivnent | B |
VWC Valley wall contact ~ FC  Flood chute US 3 Al €t d
BOS  Bottom of slope FP Flood plain Photos: i
TOS  Top of slope KP Knick point Notes:

O N i - " { 1 ] v b i %
Subsk(oke: %nes . Ouflet of pmﬁ 1o metal box orote dhat js gnclially %5ﬂci/’e£fx?lagﬁe¢f
(N‘[J(l/\ \/656%0\}1"201/\; CC{ciSI'ﬂLVq a /lei]E ff“-[-:ff!qf RS of the f@'af!«

v

) f L
water ‘f/(',:/ﬁf € sIC Vet o
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Reach Characteristics Project Number: 7 /D> gRopRaE
Date: 2024~-0F =23 Field Staff: CT kC Watershed/Subwatershed: ;‘{,Q-ug‘ﬁ,iz AN ']
Time: MRS Stream: TRloudong of Zoups (uEy| UTM (Upstream):
Weather: 23 ¢ sun Reach: TEBER-V WS of g UTM (Downstream):
Land Use Valley Type Channel Type Channel Zone Flow Type B/ ) .
\ 2 Evidence of Groundwater Location: Photo:
(Table 1) /¥ (Table 2) U | (Table 3) 'S | (Table 4) Z | (Table 5) - os oto
Riparian Vegetation [ Aquatic & Instream Vegetation 1 ‘ Water Quality
Dominant Type Coverage  cChannel Widths Age (yrs) Type Woody Debris WD Density Odour Turbidity
(Table 6) |AWN | _— O Immature (<5) mabled) | | | 5pncutbank Sriow  WDY/som: (Table 16) (Table 17)
- i 2 Ch. 0O Mod
Ericronchisent ) O Fragmented 14 - 10 O Established (5-30) S A In Channel -0 o \ 53
(Table 7) | 2 O Continuous o> 10 & Mature (>30) Coverage % | < .2 | O Not Present [ High
Channel Characteristics
Sinuosity Type Sinuosity Degree | - Bank Angle Bank Erosion (Table 19)  Clay/Silt Sand Gravel Cobble Boulder Parent Rootlets
(Table 9) 5 (Table 10) | = 0 -30 =< 5% Bank %] O O (] O | =
Gradient # of Channels | 730 - 60 O5-30% Riffle O O [ O 0 O O
(Table 11) | (Table 12) 0 60 - 90 030 - 60% Pool o) O O O O O O
Entrenchment | Bank Failure O Undercut 060 - 100% _ Bed -
(Table 13) | | (Table 14) | | o H = BH = = G.@f;D a @Dt-l
w
Down’s Model Bankfull Indicators - Bankfull Width A LA . =] ¢
(Table 15) | & (Table 18) | 2 e g ~Sva Wetted Width (m) | & 5 [.6% 1.3
Sed Sorting Sediment Transport o Bankfull Depth o £t
(Table 20) Observed? L Yes O No Zf Not Visible () 0.4 0.6 O_L\Lk Wetted Depth (m) |Q .73 Q.26 0.2 /@_(Z!jég;;ﬂ '_
b [ "c‘*‘*?”““
Transport . ,
— (Tablep21) ?) % of Bed Active 0 Undercuts (m) / / / Velocity (m/s) O}-rf?, 2.133 . \‘
Geomorphic 0 Mass Movement Pool Depth Velocity Estimate
Units (Table 22) | © (Table 23) |N/A (m) v / /7 Method |\ ™ e Wk,
Riffle-Pool 7 = . 5 Meander Amplitude |~ -,
SpAcIng (m): / % Riffles: / % Pools: Riffle Length (m) | .~ e \ / P S.33
1
Notes: gipawviain o direCHy adigddnt  +o el D qralres ¢ weedr (-4 chaneel widbht ) tren forerf wuwounding  thoat
UnSTYCOm Voo weabeycher € d ’ J \ :
ST Te:  cag (ST, Wy ooy and  sohuveded - -
stol0  chOneel, Sno  unooy oBrhog (79500 Upon review of photographs with field staff,
chOnrel nOvphOWICa L onindnly  wWIXS, 00 WEPLeS bankfull channel not discernible due to
‘ backwater effects from downstream pond
Photos:
Version #4 Senior staff sign-off (if required): Checked by: KW Completed by: KL
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Rapid Geomorphic Assessment Project Number: ;7 ¢ypi.0
Date: 200-0F-23 Stream: thh of RBoure Rivev
Time: 014 Reach: TBV - :{_ N
Weather: 21 C  sun Location: chipwoods, Mdgncthen « ON
Field Staff: CT KkC Watershed/Subwatershed: Boune ety
Geomorphological Indicator Present? Factor
Process No. |Description Yes No | Value
1 |Lobate bar
2__|Coarse-materials-inrifflesembedded— 1§ L4 1@
Evidence of 3 |Siltation in pools | ‘/
Aggradation | 4 |Medial bars — &,
(AD 5 |Accretion on point bars -
6 |Poor longitudinal sorting of bed materials
7 |Deposition in the overbank zone e
Sum of indices = i 5 O.\G
1 |Exposed bridge footing(s) nN/a il
2 |Exposed sanitary / storm sewer / pipeline / etc. /
3 |Elevated storm sewer outfall(s) _—
4 |Undermined gabion baskets / concrete aprons / etc. A/ a //”w
g\é;‘;';;%g:‘ 5__|Scour pools downstream of culverts / storm sewer outlets  , , o ,,w:"‘“ O
(DI) 6 |Cut face on bar forms o
7 |Head cutting due to knickpoint migration B
8 |Terrace cut through older bar material -
9 |Suspended armour layer visible in bank L
10 |Channel worn into undisturbed overburden / bedrock o
Sum of indices =| (0 \Qg 0
1 |Fallen / leaning trees / fence posts / etc.
2 |Occurrence of large organic debris
3 |Exposed tree roots
4 |Basal scour on inside meander bends e
E://\}?deennci(ra\ of 5 |Basal scour on both sides of channel through riffle el (/
(WI) g 6 |Outflanked gabion baskets / concrete walls / etc. _— lo
7 _|Length of basal scour >50% through subject reach
8 |Exposed length of previously buried pipe / cable / etc. il
9 |Fracture lines along top of bank
10 |Exposed building foundation /
Sum of indices = | q 0.)
1 |Formation of chute(s)
Evidenics of 2 |Single thread channel to multiple channel ]
Planimetric 3 |Evolution of pool-riffle form to low bed relief form e ,..“}\)
Form 4 |Cut-off channel(s) L VL,\
Adj%ff{;ent 5 |Formation of island(s) "
6 |Thalweg alignment out of phase with meander form ‘ ,,,,«/"""
7 _|Bar forms poorly formed / reworked / removed e
Sum of indices = O
Notes: Stability Index (SI) = (AI+DI+WI+PI)/4 =l 6,067
In Regime In Transition/Stress |In Adjustment
@& 0.00-0.20 0O 0.21 -0.40 O 0.41
Version #3 Checked by: KW Completed
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Rapid Stream Assessment Technique Project Number: 2404 0
Date: 2024-03 -2 Stream: thb of Boyne Eyver
g . J a » ~ VN
Time: 10 Y Reach: TBR 1 (U‘“D of pm,\ﬁ; )
Weather: 23°C Sun Location: Chipwouds Melancthon , ON
Field Staff: CT leC Watershed/Subwatershed: Bon Jne ¢ WeyY
Category Poor Fair Good Excellent
» < 50% of bank network » 50-70% of bank network |. 71-80% of bank network . > 80,Arof’b“‘”‘k‘“ﬁ k
stable stable stable ‘\(b
« Recent bank sloughing, « Recent signs of bank » Infrequent signs of bank » No evidence of bank )
slumping or failure sloughing, slumping or sloughing, slumping or sl hing, slumpmg or :
frequently observed failure fairly common failure failuré e
« Stream bend areas highly |. Stream bend areas - Stream bend areas stable |+ Stream bend. areas very
unstable unstable « Outer bank height 0.6-0.9 stable™ \\ ]
- Outer bank height 1.2 m |. Outer bank height 0.9- m above stream bank (1.2- | He’ght < 0.6 m above
above stream bank 1.2 m above stream 1.5 m above stream bank ftream (< 1.2 m above
(2.1 m above stream bank for large mainstem areas) tream bank for large
bank for large mainstem (1.5-2.1 m above stream | . Bank overhang 0.6-0.8 m ainstem areas)
areas) bank for large mainstem - Bank overhang < 0.6 m
» Bank overhang > 0.8-1.0 areas) ST
Channel m - Bank overhang 0.8-0.9m
Stability + Young exposed tree roots |« Young exposed tree roots | . Exposed tree roots « Exposed tree roots ofd.._
abundant common predominantly old and ,large and woody *‘\]
» > 6 recent large tree falls |+ 4-5 recent large tree falls | large, smaller young roots | «‘\Generally 0-1 recent large ]
per stream mile per stream mile scarce t%ee falls per stream mile
» 2-3 recent large tree falls \\\ §
per stream mile )
» Bottom 1/3 of bank is « Bottom 1/3 of bank is « Bottom 1/3 of bank is o Bottom/1/3“8f bank s x\
highly erodible material generally highly erodible generally highly resistant generally highly resistant
- Plant/soil matrix severely material plant/soil matrix or material plfant/sou matrix or material/
compromised » Plant/soil matrix &
compromised g < S
« Channel cross-section is |+« Channel cross-section is | » Channel cross-section is '/. Channel cross-section-is.
generally trapezoidally- generally trapezoidally- generally V- or U-shaped generally V- or U- shaped
shaped shaped e
Point range Oo0o o1 0 2 03 04 Os5 06 O7 0O 8 D9E10E|11
. \C}f > > 75% embedded (> » 50-75% embedded (60- |. 25-49% embedded (35- » Riffle embeddedness <
(\O (1 ~_85% embedded for large 85% embedded.for large 59% pmhpddedjm:_larg@‘“..qmmmzs%wsand‘:sjjt,(5‘“35%,,
mainstem areas) mainstem areas) mainstem areas) embedded for large
mainstem areas)

°

°

Few, if any, deep pools
Pool substrate
composition >81% sand-

Low to moderate number
of deep pools
Pool substrate

Moderate number of deep
pools i
Pool substrate compositioh

‘.,Hrgﬁ number of deep poeJ\s

(> 61 cm deep)
(> 122 cm deep for Iarge

; }:, silt composition 30-59% sand-silt { mainstem areas) |
ovy ¢ 60-80% sand-silt .| ¢ Pool substrate composition
<30% sand-silt. '
Channel » Streambed streak marks |+ Streambed streak marks | . Streambed streak marks - Streambed streak marks
Scouring? ~Tand/or "banana”-shaped and/or “banana”-shaped |~ ‘and/or“banana”-shaped .and/or “banana”-shaped
ol sediment deposits sediment deposits sediment deposits sediment deposits-absent -
Depositic common common uncommon
g « Fresh, large sand - Fresh, large sand » Fresh, large sand deposits TFé—#eéa—hEaéposnts —_
(_\fj:ﬂ e deposits very common in deposits common in uncommon in channel { rare or absent from channe|
0 J channel channel « Small localized areas of » No evidence of fresh
{\ » Moderate to heavy sand « Small localized areas of fresh sand deposits along \sedlment deposition on o
deposition along major fresh sand deposits along top of low banks ov | SO
) portion of overbank area top of low banks |
‘fg - Point bars present at « Point bars common, « Point bars small and stable, |. Point bars few, small éﬁd\
s 0 most stream bends, moderate to large and well-vegetated and/or stable well-vegetated
e} 3 moderate to large and unstable with high armoured with little or no :‘and/or armoured Wlth Ilttlé
{ al’,,\&,f unstable with high amount of fresh sand fresh sand or-no fresh sand._. ’
i~ amount of fresh sand
Point range OO0 o1 O 2 O3 O 4 O 5 O e B 7 0O 8
Version #2 Senior staff sign-off (if required): Checked by: Completed by: C/T
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)T)ate: ‘ 2024-03-25 PN: 24/ 0O Location: | Ch1@WwWoods | PN Trinon, BN
Category Poor Fair Good Excellent
. Wetted perimeter < 40% |. Wetted perimeter 40- . Wetted perimeter 61-85% -/W_ettéﬂ/ﬁerimeter > 8t o of
of bottom channel width 60% of bottom channel of bottom channel width \’ bottom channel width ( \
(< 45% for large width (45-65% for large (66-90% for large ~90% for large mamstem
mainstem areas) mainstem areas) mainstem areas) aréw\ T e
. Dominated by one habitat | . Few pools present, riffles |+ G mix betwee . Riffles, runs and pool
Al type (usually runs) and and runs dominant. uns and pools habitat present
(\M.\éf\i by one velocity and depth | . Velocity and depth . Relatively diverse velocity \ . Diverse velocity and depth

condition (slow and
shallow) (for large
mainstem areas, few
riffles present, runs and
pools dominant, velocity
and depth diversity low)

generally slow and
shallow (for large
mainstem areas, runs
and pools dominant,
velocity and depth
diversity intermediate)

and depth of flow

A

/
y.

of flow present (i.e., slow,
fast, shallow and deep
water)

Physical
Instream

.

Riffle substrate
composition:

————— predominantly gravel .

with high amount of sand
« < 5% cobble

Riffle substrate
composition:

_predominantly small |

cobble, gravel and sand
5-24% cobble

. Riffle substrate
composition: good mix of
_gravel, cobble, and rubble
material

25-49% cobble

°

.

Riffle substrate
composition: cobble,
gravel, rubble, boulder-mix

“with little sand

> 50% cobble

Habitat

- Riffle depth < 10 cm for |
large mainstem areas

large malnstem areas

-—t-Riffle-depth-15-20

large mainstem areas

-e-for....

epth > 20 cm for
ainstem areas

o
&;‘L\) LJ&X !
@3\/ \EQCJC \

. Large pools generally <
30 cm deep (< 61 cm for
large mainstem areas)
and devoid of overhead

i cover/structure

Large pools generally 30-
46 cm deep (61-91 cm
for large mainstem
areas) with little or no
overhead cover/structure

°

cm deep (91-122 cm for

large mainstem areas) with

some overhead
cover/ structure

Large pools generally 46-61

€ pools generalty.> 61
cm deep (> 122 cm for
large mainstem areas) wg:h

od overhead
cover/structure —"

Vi

Extensive channel
alteration and/or point
bar
formation/enlargement

Moderate amount of

channel alteration and/or /

moderate increase in
point bar
formation/enlargement

/ el
alteratxon and/or sllght \}
increase in point bar /

\ format|on/enlargen3ent*

o

No channel alteration or
significant point bar
formation/enlargement

. Riffle/Pool ratio 0.49:1 ; . Riffle/Pool ratio 0.5- . Riffle/Pool ratio 0.7-0.89:1 |. Riffle/Pool ratio 0.9-1.1:1
/ >1.51:1 0.69:1 ; 1.31-1.5:1 21011131 e
f\\ [}\\_{U . Summer afternoon water |. Summer afternoon water | . Summer afternoon water . Summer a\ijiternoon water
(%7@ N temperature > 27°C temperature 24-27°C temperature 20-24°C.__ temperature < 20°C
Point range oo Ooi 0O 2 o3 0O 4 O 5 B 6 o z—8-8
. Substrate fouling level: . Substrate fouling level: . Substrate fouling level: . Substf’/e foullng\LeveI\
J High (> 50% Moderate (21-50%) Very light (11-20%) Rock underside (0-10%)]
\@m W : T
bj\ }f’ + Brown colour . Grey colour « Slightly grey colour e Clear flow /
W(?: w i . TDS: > 150 mg/L . TDS: 101-150 mg/L . TDS: 50-100 mg/L (] TDS: < 50 mg/L J
u A
R Q P RS Objects visible to depth . Objects visible to depth |« Objects visible to depth . Objects visible to dep’th
c}‘“ < 0.15m below surface 0.15-0.5m below surface 0.5-1.0m below surface > 1.0m be|ow sgface
- Moderate to strong . Slight to moderate . Slight organic odour . NG odour
organic odour organic odour
Pointrange oo o1 0O 2 o3 0O 4 Oo5 0O 6 o7 @ 8
x\ad\n‘ sﬁ" « Narrow riparian area of /LpaﬁaTn/area . Forested buffer generally . Wide (> 60 m) mature
_ém\ {\! mostly non-woody predominantly wooded > 31 m wide along major forested buffer along both
@ retedt! vegetation / but with major localized |\ portion of both banks banks
#\Utn!@'(_llﬁgréa? /1 gaps ,J
abita 7
% }: ndllhons(\ « Canopy coverage: \ . Canopy coverage: 50- : '« Canopy coverage: . Canopy covarage:
{ L <50% shading (30% for 60% shading (30-44% " 60-79% shading (45-59% >80% shading (> 60% for
af E large mainstem areas) \‘\fafjg_rggam,amsterﬁ for large mainstem areas) large mainstem areas)
areas)
Point range oo o1 o2 & 3 o4 O65 o6 O 7
e o —— "\ = &
Total overall score (0-42) = 34 Poor (<13) Fair (13-24) | Good (25-34)“ — _ Excellent (>35)
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General Site Characteristics Project Number: 2@{0@@
Date: A0 -07. 23 Stream: b o '8uoﬁ2 Kawer
Time: Reach: TRE-3
Weather: Q:7‘C, sun Location: Ol owoeds Melancth en, QN
Field Staff: (T KC '| Watershed/Subwatershed: Byone River
Features Monitoring Site Sketch Compass
[—__:‘ Reach break -0-0-0~ Long-profile Y@,&

R Station location ——1 Monumented XS
¥——X  Cross-section @ Monumented photo
—* Flow direction i Monumented photo
SN Riffle direction
> Ppool W Sediment sampling
@I  Sediment bar IO Erosion pins
W Eroded bank/slope 8 Scour chains
----- Undercut bank Additional Symbols

BEXXXXA Bank stabilization
—=>» Leaning tree
X-%-X Fence
LI Culvert/outfall
Swamp/wetland
YVV Grasses
Tree

&

@ Instream log/tree
XX ¥ Woody debris
#™%  Beaver dam
a»

Vegetated island

& wotercress, &

Im ;‘/\jC"idf/\ Bri({ﬁoﬂ

Flow Type

H1  Standing water H1A Back water
H2  Scarcely perceptible flow

H3  Smooth surface flow

H4  Upwelling

H5 Rippled

H6  Unbroken standing wave

H7  Broken standing wave

H8  Chute
H9  Free fall H9A Dissipates below free fall
Substrate
S1  Silt $6  Small boulder
S2 Sand S7  Large boulder
S3  Gravel S8 Bimodal
S4  Small cobble S9  Bedrock/till
S5  Large cobble ]
Other ]
BM Benchmark EP Erosion pin 2
BS  Backsight RB  Rebar ]
DS Downstream us Upstream i
WDJ  Woody debris jam TR Terrace ! l i
VWC Valley wall contact ~ FC  Flood chute S Criovel Bond
BOS  Bottom of slope FP Flood plain Photos:
TOS  Top of slope KP  Knick point Notes: (P’ gt 004 @ Rool oy aazeba
Dand ara vel, swall cobb les a5 bed watersl. t -
Loaww Soil &S banks Lsand ¢ ¢ ?cu/,/ + or“aofﬂ,-y %)
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Reach Characteristics Project Number: 2“0, 0O
Date: 2024 -903-23 Field Staff: tF .t Watershed/Subwatershed: Boope Rty
Time: W53 Stream: no g ¢ UTM (Upstream): -
Weather: 23 ¢ sun Reach: ) UTM (Downstream):
Land Use |, Valley Typ . Channel Type Channel Zone Flow Type B/ )
| o | Evidence of Groundwater Location: Photo:
(Table 1) / E (Table 2) (Table 3) 1> (Table 4) a (Table 5) I
Riparian Vegetation j [ Aquatic & Instream Vegetation uvater Quality —;
Dominant Type \/2 Coverage Channel Widths Age (yrs) Type i Woody Debris WD Density Odour Turbidity
(Table 6) — | o None O1-4 O Immature (<5) (Tabie 8) y O In Cutbank & Low WD3/50m: (Table 16) (Table 17)
O Fragmented &4 - 10 [ Established (5-30) & In Channel [ Mod O ) |
Encroachment h ) Reach D ) :
(Table 7) i 2 Continuous O> 10 H Mature (>30) Coverage % Z./.| O Not Present O High
'ihannel Characteristics
Sinuosity Type Q Sinuosity Degree o Bank Angle Bank Erosion (Table 19)  Clay/sSilt Sand  Gravel Cobble Boulder Parent Rootlets
(Table 9) (Table 10) | *° oo-30 O< 5% Bank g | O a [ O A
Gradient # of Channels | 30 - 60 A5 -30% Riffle O O O O
(Table 11) | | (Table 12) | | 060 - 90 030 - 60% Pool 7 O O o O O al
Entrenchment i Bank Failure ' 0 Undercut 0060 - 100% ~ Bed 0
(Table 13) | ! (Table 14) | | o e Z Z By Doz 0.2d” 5 UD
Down’s Model < Bankfull Indicators | i Bankfull Width ‘ - ’ Wt
(Table 15) | < (Table 18) | = (m) |20 2.57 209| Wetted Width (m) |\.€7 .97 (TR
ting [P0 T Gediment T t . Bankfull Depth | _ ]
Seg.:;; '2%!; covitd Sedinien o;::ipe(:? O Yes O No [ Not Visible aned e(;:n) G727 .2 0.77| Wetted Depth (m) [Q,|] .06 .98
Transport 5 3 ~ . TR 5 ,
Mode (Table 21) 2 % of Bed Active | ( Undercuts (m) 7 Ve G119 Velocity (m/s) [3.132 o-324 .26
Geomorphic o Mass Movement Pool Depth 2 52 Velocity Estimate . o~
Units (Table 22) | © (Table 23) [2/4 m) | °° 0% o\T Method |\ B Wi Wik
Riffle-Pool . . . = " Meander Amplitude
Spacing (m): |~ % Riffles: / % Pools: Riffle Length (m) (m) 7.9%
Notes:
= SIS L8] Lotnt oMV ok 3 hovest ¢ avass #H ol eV d» d oL

AL AL RN D A1 2 -
(photar ¥ RODYR50T -~ (69 )

¥

undp peieting

v

Photos:
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Rapid Geomorphic Assessment Project Number: ) ¢4pip0
Date: 2094 - 12 Stream: thh of Bouynt PRrets
Time: 10:5%F Reach; TRE-3
Weather: 273 C sun Location: Chit g a0l , Melgheth i
Field Staff: CT Kk Watershed/Subwatershed: Bnn€
Geomorphological Indicator Present? Factor
Rrogess No. |Description Yes No Value
1 |Lobate bar L—1
2 |Coarse materials in riffles embedded —
Evidence of 3 |Siltation in pools / 4 y
Aggradation 4 |Medial bars e Z
(AD 5 |Accretion on point bars
6 |Poor longitudinal sorting of bed materials ’
7 |Deposition in the overbank zone sl
Sum of indices = 1 =7 ¢.lzs
1 |Exposed bridge footing(s)
2 |Exposed sanitary / storm sewer / pipeline / etc.
3 |Elevated storm sewer outfall(s) — ¢ould L /wp,,, ;,?{er?»/i{'fj ,{ 4 f,,a(?, i
4 |Undermined gabion baskets / concrete aprons / etc. sl
Evidence of 5 |Scour pools downstream of culverts / storm sewer outlets 2
Degradation o "f
(DI) 6 |Cut face on bar forms - { ©
7 |Head cutting due to knickpoint migration
8 |Terrace cut through older bar material _—
9 |Suspended armour layer visible in bank
10 |Channel worn into undisturbed overburden / bedrock /
Sum of indices =| 3 b4 a2
1 |Fallen / leaning trees / fence posts / etc. /
2 |Occurrence of large organic debris
3 |Exposed tree roots - oA'L/ a e 00(Lirances /
4 |Basal scour on inside meander bends /
E\‘/’\j?de;nc"e};f 5 |Basal scour on both sides of channel through riffle —\, cpededed  homks e \/
(WI) 6 |Outflanked gabion baskets / concrete walls / etc. O
7 _|Length of basal scour >50% through subject reach /
8 |Exposed length of previously buried pipe / cable / etc. ~ pipe wag unlikely durfpd | _—
9 [Fracture lines along top of bank i
10 |Exposed building foundation
Sum of indices =| | G Q.
1 |Formation of chute(s) >
. 2 |Single thread channel to multiple channel . |
Evidence of : = - = : )
Planimetric 3 __|Evolution of pool-riffle form to low bed relief form ~q: e | pond \nsdallcZ— 2
Form 4 |Cut-off channel(s) ¢ loudiaa tedimetation OF /7
AdjLéISDtITent 5 |Formation of island(s) — €0y (A S L
6 |Thalweg alignment out of phase with meander form
7__|Bar forms poorly formed / reworked / removed — ok present/ /0,
Sum of indices =| > 0-2%¢
Notes: Stability Index (SI) = (AI+DI+WI+PI)/4 =f Q.20%
In Regime In Transition/Stress |In Adjustment
@ 0.00-0.20 O 0.21-0.40 O 0.41
Version #3 Senior staff sign-off (if required): KW Cq
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Rapid Stream Assessment Technique Project Number: 2400
Date: 2O YUY-0OF- 2.3 Stream: -{.—f\ '8} of E)mur e ey
Time: (0. 5% Reach: 1 T%R -3 (33 af Po,mjﬁ
Weather: 29°C  sun Location: ‘ Unipwoodd « M luntrhon « DN
Field Staff: o e Watershed/Subwatershed: BOUNnE Ryl
Category Poor Fair Good Excellent
- < 50% of bank network » 50-70% of bank network |. 71-80% of bank network o > 80% Qf,banknnetwork
stable stable stable stabte” Sy
» Recent bank sloughing, » Recent signs of bank - Infrequent signs of bank « No evidence of bank &}
slumping or failure sloughing, slumping or sloughing, slumping or ughing, slumpmg or ﬁ”
frequently observed failure fairly common failure | failu -
» Stream bend areas highly | . Stream bend areas » Stream bend areas stable | . Stream bend areas very
unstable unstable « Outer bank height 0.6-0.9 stable
- Outer bank height 1.2 m | . Outer bank height 0.9- m above stream bank (1.2~ |+ Height'< 0.6 m above
above stream bank 1.2 m above stream 1.5 m above stream bank stfeam (< 1.2 m above Yy
(2.1 m above stream bank for large mainstem areas) stream bank for large |
bank for large mainstem (1.5-2.1 m above stream | . Bank overhang 0.6-0.8 m [ mainstem areas) /
areas) bank for large mainstem . ‘Bank overhang < 0 .6 m
- Bank overhang > 0.8-1.0 | areas) SaEr s Y
Channel m » Bank overhang 0.8-0.9m
Stability - Young exposed tree roots |. Young exposed tree roots | » Exposed tree roots . Expos,ed’ﬁ'éé'Fboth'\T
abundant common predominantly old and large and woody A
« > 6 recent large tree falls |« 4-5 recent large tree falls | large, smaller young roots | . Generally 0-1 recent Iarg
per stream mile per stream mile scarce tree falls per stream mlle
» 2-3 recent large tree falls == e
per stream mile I
« Bottom 1/3 of bank is - Bottom 1/3 of bank is » Bottom 1/3 of bank is ~_ « Bottom 1/3 of bank is
highly erodible material generally highly erodible generally highly resistant generally highly resistant
- Plant/soil matrix severely material plant/soil matrix or material | plant/soil matrix or material
compromised « Plant/soil matrix \
compromised o —— )
» Channel cross-section is |« Channel cross-section is | . Channel cross-section is /Channel cross- sectlon vs‘» .
generally trapezoidally- generally trapezoidally- generally V- or U-shaped generally V- or U- shaped
shaped shaped e
Point range Oo Ooi1 0 2 O3 04 OS5 O 6 O7 0O 8 0O 9 @& 10 O 11
» > 75% embedded (> + 50-75% embedded (60- |. 25-49% embedded (35- o Riffle-embeddedness-<
85% embedded for large 85% embedded for large 59% embedded for large 25% sand-silt (< 35% V-
mainstem areas) mainstem areas) mainstem areas) ‘embedded for large ﬁ
mainstem areas) .
\ - Few, if any, deep pools - Low to moderate number |. Moderate Tumber of de‘ep - High number of deep pools
QU?) \rf\) - Pool substrate of deep pools pools (> 61 cm deep)
¢ \ \ composition >81% sand- | . Pool substrate « Pool substrate composntron (> 122 cm deep for large
Dq)@ silt composition 30- 59% sand silt mainstem areas)
L% 60-80% sand-silt ~r - Pool substrate composition
<30% sand-silt
Channal - Streambed streak marks |+ Streambed streak marks |. Streambed streak marks « Streambed streak marks
Scouring/ and/or “banana”-shaped and/or "banana’-shaped .| _and/or.“banana’-shaped....|--and/or “banana’~shaped--
Sedimegt ——sedimentdeposits | sediment deposits sediment deposits sediment deposits absent
Deposition common common uncommon

- Fresh, large sand
deposits very common in
channel

» Moderate to heavy sand
deposition along major
portion of overbank area

Fresh, large sand
deposits common in
channel

Small localized areas of
fresh sand deposits along
top of low banks

o

°

Fresh, large sand deposits
uncommon in channel
Small localized areas of
fresh sand deposits along
top of low banks

« Fresh, large sand deposits
rare or absent from channel

o+'No evidence of fresh ||

\sediment deposutlon on.
overbank

« Point bars present at
most stream bends,
moderate to large and
unstable with high
amount of fresh sand

Point bars common,
moderate to large and
unstable with high
amount of fresh sand

Point bars small and stable,
well-vegetated and/or
armoured with little or no
fresh sand

- Point bars few,-small &fid-
stable, well-vegetated
and/or armoured with little

orno. fresh sand

Point range

Oo0o 01 o 2

O 32 0O 4

05 O e

@ 7 O 8
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[Date: 2024-0F- 2.3 1 PN: l 240L 0D Location: |Chipwoocls s M ianction . «J
Category Poor Fair Good Excellent
. Wetted perimeter < 40% |. Wetted perimeter 40- . Wetted perimeter 61-85% |« Wetted’p“éﬁh'leter > 85%,0f
of bottom channel width 60% of bottom channel of bottom channel width bo/tfom channel width (>~ "\)
(< 45% for large width (45-65% for large (66-90% for large 9Q% for large mainstem_~
mainstem areas) mainstem areas) mainstem areas) EICY: | —— annl
. Dominated by one habitat | « Few pools present, riffles{" ‘Good mix between rlfﬁes, « Riffles, runs and pool
type (usually runs) and and runs dominant. runs and pools habitat present
by one velocity and depth |« Velocity and depth « Relatively diverse veloc1ty “| « Diverse velocity and depth
condition (slow and generally slow and ‘I~.and depth of flow { of flow present (i.e., slow,
shallow) (for large shallow (for large e - fast, shallow and deep
mainstem areas, few mainstem areas, runs water)
riffles present, runs and and pools dominant,
pools dominant, velocity velocity and depth
and depth diversity low) diversity intermediate)
. Riffle substrate - Riffle substrate « Riffle substrate - Riffle substrate™
composition: composition: composition: good mix of composition: cobble,
predominantly gravel predominantly small gravel, cobble, and rubble _gravel, rubble, boulder mix
Physical with high amount of sand cobble, gravel and sand material ‘with little sand
Instreamn {|¢ < 5% cobble « 5-24% cobble « 25-49% cobble « > 50%cobble-
Hab‘tat 0PV Riffle depth < 10 cm for . Riffle depth 15-20 cm for | |« Riffle depth > 20 cm for

,(

large mainstem areas

°

Riffle depth 10-15 em for
large mainstem areas..___

large mainstem areas

large mainstem areas

. Large pools generally <
30 cm deep (< 61 cm for
large mainstem areas)

°

Large pools generally 30-

46 cm deep (61-91 cm
for large mainstem

Large pools generally 46-61"1
cm deep (91- 122-€m for
large mainstem areas) with

_W..A_.ta‘.lage\pgois generally > 61

ep (> 122 cm for

/ ) and devoid of overhead areas) with little or no some overhead\ good qyg,r}heag _____ <3
cover/structure overhead cover/structure | cover/structure S coverfstructure e N
. Extensive channel . Moderate amount of « Slight amount of channel y . No channel alteration or\\ \
alteration and/or point channel alteration and/or | alteration and/or slight [ significant point bar |
bar moderate increase in increase in point bar \\ formation/enlargement ./
formation/enlargement point bar format!on/enlargement L0 -
formation/enlargement = e O i i
« Riffle/Pool ratio 0.49:1 ; |« Riffle/Pool ratio 0.5- ‘-“”’lefle/PooI ratio 0.7-0. 89:17 - Riffle/Pool ratio 0.9-1.1:1
=1.51:1 0.69:1; 1.31-1.5:1 2 1.11-1.3:1 oA
1 L . Summer afternoon water |. Summer afternoon water | . Summer afterngen” water :“Sdﬁi?\ger afternoon water
Loy woaed temperature > 27°C temperature 24-27°C temperature 20-24°C temperature < 20°C
Point range oo O1 0 2 o3 0O 4 O5 0O 6 B 7 O 8

1
claoin, o0\,

» Substrate fouling level:
High (> 50%)

°

Substrate fouling level:
Moderate (21-50%)

« Substrate fouling level:
Very light (11-20%)

« Substrate fouling-level:
RocR underside (0- 10%)

- Brown colour
TDS: > 150 mg/L

°

Grey colour
TDS: 101-150 mg/L

Slightly grey colour
. TDS: 50-100 mg/L

I Clear flow
.« TDS: < 50 mg/L

~ .| AWNater lit 7 o . o : =
‘Q;(:(\ g qu? |(y . Objects visible to depth . Objects visible to depth . Objects visible to depth » Objects visible to depth
< 0.15m below surface 0.15-0.5m below surface 0.5-1.0m below surface \> 1.0m below surface
. Moderate to strong » Slight to moderate . Slight organic odour « No odour
organic odour organic odour )
Point range I:I‘OEllEIZ o3 0 4 O 5 0O 6 o7 @ 8
L nt ff‘” I Narrow riparian area of |+ Riparian ar . Forested buffer generally . Wide (> 60 m) mature
g’ S < el /| mostly non-woody predomipéntly wooded > 31 m Wwide along major forested buffer along both
kel *’“c‘“ ik vegetation but withimajor localized por@gn«of both banks banks
Conditions . Canopy coverage: . Canopy coverage: 50- . Canopy coverage: y “Canopy coverage: N
i <50% shading (30% for 60% shading (30-44% 60-79% shading (45-59% >80% shading (> 60% for;
large mainstem areas) for large mainstem for large mainstem areas) Iarge mainstem areas)
areas) e
Point range oo O 1 o2 0O 3 Oo4 B 5 o6 0O 7
/”"’\
Total overall score (0-42) = 37 Poor (<13) Fair (13-24) /Good (25- 34) 3 Excellent (>35)
\\ N e
Version #2 Senior staff sign-off (if required): Checked by: __@/_ Completed by: __Ci_
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General Site Characteristics

Project Number: Z2OCO

GEO

MORPHIX"

Date: 2004-07-923 Stream: Irh bo Buone River
Time: Reach: DD & AtiGcied Fand
Weather: 27°C  Swr Location: Unipuiseds . Melonctinenm ON
Field Staff: ¢t KC Watershed/Subwatershed: %\,/af\rz River
Features Monitoring Site Sketch Compass
|::1 Reach break -0-0-0~ Long-profile
R Station location l——1 Monumented XS
=X Cross-section @ Monumented photo
—> Flow direction i Monumented photo
AP Riffle direction
> Ppool W sediment sampling
@& Sediment bar IO Erosion pins
fifit#  Eroded bank/slope 8 Scour chains
————— Undercut bank Additional Symbols
Bank stabilization . QXVO-%’Q! reots
—=>» Leaning tree ¢
*x-%-X Fence
L__1 Culvert/outfall
Swamp/wetland
YVY Grasses
€3 Tree
@ Instream log/tree
X X ¥ Woody debris
2% Beaver dam
a» Vegetated island
Flow Type

H1  Standing water H1A Back water
H2  Scarcely perceptible flow

H3  Smooth surface flow

H4  Upwelling

H5 Rippled

H6  Unbroken standing wave

H7  Broken standing wave

H8 Chute cedar Potest

H9  Free fall H9A Dissipates below free fall
Substrate

S1  Silt S$6 Small boulder

S2 Sand S7  Large boulder

S3  Gravel S8 Bimodal

S4  Small cobble S9  Bedrock/till

S5  lLarge cobble B
Other N
BM Benchmark EP Erosion pin a2
BS  Backsight RB  Rebar ]
DS Downstream us Upstream A =
WDJ  Woody debris jam TR Terrace UC0.26un \U“or, sty L I l ]
VWC Valley wall contact FC Flood chute U A=W P iy bava ke J
BOS  Bottom of slope FP Flood plain Photos:
TOS  Top of slope KP Knick point Notes:
6_&«\/& )(Q < =0 f O\ \4/ ' ‘jt (o ¢ | ’ A
Geol = locale Y W - Sl

J ' ;
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General Site Characteristics

Project Number: 7L\ (0

GEO

MORPHI X"

Date: 2024-07-2% Stream: tio fo Yyone River
Time: Reach: TBRJ«{ (Cedaf [n(gy;)
Weather: 27°C gun Location: Ohipwsnds Melanctinen, GN
Field Staff: CT KO Watershed/Subwatershed: | 52, o, . T2,
Features Monitoring Site Sketch Compass
™
t_—__:1 Reach break -0-0-0- Long-profile Kuf;
R Station location }——1 Monumented XS

¥—X  Cross-section @ Monumented photo

> Flow direction l Monumented photo
O Riffle direction
> ool W sediment sampling
@X» Sediment bar I Erosion pins ~—

< —GFS @ g y)

it Eroded bank/slope 8 Scour chains ’ W,

Undercut bank

Additional Symbols

EXXXXd Bank stabilization D) Joheroress
=»» Leaning tree gl
x-%-X Fence
L__1 Culvert/outfall
Swamp/wetland
YVYV Grasses
€3 Tree
= Instream log/tree
X X ¥ Woody debris
2% Beaver dam
o Vegetated island
Flow Type
H1  Standing water H1A Back water
H2  Scarcely perceptible flow
H3  Smooth surface flow
H4  Upwelling
H5 Rippled
H6  Unbroken standing wave
H7  Broken standing wave
H8  Chute
H9  Free fall H9A Dissipates below free fall
Substrate
S1  Silt S6  Small boulder
S2 Sand $7 Large boulder
S3  Gravel S8 Bimodal
S4  Small cobble S9  Bedrock/till
S5 Large cobble
Other
BM Benchmark EP Erosion pin
BS Backsight RB Rebar
DS Downstream us Upstream
WDJ  Woody debris jam TR Terrace
VWC Valley wall contact FC Flood chute
BOS  Bottom of slope FP Flood plain
TOS  Top of slope KP

Knick point

US

Go(®0 X /3L
AT
RN dsw
W

0.0 wr deep, 12,12 \omg

Photos:

Notes: Relsde doce pas<ibly,
¥ 7

spetted @ o} oy

Bed : q( &;:QE sondt Shnall
(@)

|
t

BN

MY LA &

T
(42

Version #4
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Senior staff sign-off (if required):

Checked by: KW Completed by: CI

Page _LJ__ of _CL



katw
Text Box
KW


GEO

Reach Characteristics Project Number: 2-(0lo O HEG R B H ik
Date: 2024—03-23 Field Staff: Gy G Watershed/Subwatershed: | Bsone  wgb
Time: [T AN Stream: Tnbutang of Boyrd River | UTM (Upstream):
Weather: ZEE | LSUn Reach: TR -4 (DS of ay1icial ,m UTM (Downstream): i}
Land Use Valley Type Channel Type Channel Zone Flow Type D& o g
2, Evidence of Groundwater Location:_C\v T T8 phatg: ¢ 8O H O
(Table 1) \ (Table 2) | (Table 3) (Table 4) “—| (Table 5) I Z{ SOND . §
LRiparian Vegetation l Aquatic & Instream Vegetation -I LWater Quality
Dominant Type Coverage Channel Widths  Age (yrs) Type N/ A Woody Debris WD Density Odour Turbidity
§ L T i
(Table 6) \ | tone e B Immature (<5) (Table 8) O In Cutbank BT Low WDJ/50m: (Table 16) (Table 17)
0O Fragmented 04-10 O Established (5-30) JZ/In Channel )Zl/Mod \
Encroachment i P Reach
(Table 7) i [d"Continuous => 10 J&’Mature (>30) Coverage % © [T Not Present O High
Channel Characteristics W
Sinuosity Type Sinuosity Degree 0 Bank Angle Bank Erosion (Table 19)  Clay/Silt Sand Gravel Cobble Boulder Parent Rootlets
(Table 9) \ (Table 10) : 0o-30 0< 5% Bank = ] (| ] O pal
Gradient \ # of Channels { H'30 - 60 05-30% Riffle i O 0 | O U O
(Table 11) (Table 12) 0 60 - 90 JET 30 - 60% Pool 7 pal O O O O O
Entrenchment Bank Failure O Undercut 00 60 - 100% ~ Bed = -
(Table 13) (Table 14) | 2  roion A = 2o E . B et ey =
Down’s Model Bankfull Indicators | , Bankfull Width = e . ) . -
(Table 15) | VW1 (Table 18) |2/ 7 m) | 233 .94 2.3 Wetted Width (m) |1.b5h - R0 -l
Sed Sorting Sediment Transport i Bankfull Depth 29 S @ © 91 = 5. 656 e
(Table 20) Observed? U Yes O No FNot Visible (m) |0-32 0.19 ©.2]| Wetted Depth (m) |O-0F 0.0% 005
Transport 3 2 . s : 2 Q¢ Tl
Mode (Table 21) 5 % of Bed Active O Undercuts (m) |p 24 O.2.4 ©.04 Velocity (m/s) |D. 759 0.150 0.%
Geomorphic |-, /0 Mass Movement | Pool Depth Velocity Estimate ik D
Units (Table 22) |/ /° (Table 23) |2/ (m) |© -3 Method | WE We W
Riffle-Pool " . o . . T Meander Amplitude -
Spacing (m): % Riffles: %o Pools: Riffle Length (m) |17 |5 (m) Y5
Notes:
e conen wen [ swe [ohna bl
gndent of ewuandwGity : [yon  stainthg _on  coblole A channe!l ( ROQ4 307
NO in__Sheany reae fobhen -/
Sowe  undiycndhng g et of  eqiodecl  free S
Good  nffle /pool Mo Yy, n U bStratt veli  sovreel  cploily f
PoSEML vedSicdl  d0u el o
Photos:
Version #4 Senior staff sign-off (if required): Checked by: KW Completed by: KC
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Rapid Geomorphic Assessment

Project Number:

14000

GEO

MORPHIX"

Date: 2004 -903-213 Stream: trip of Boyht Rypev
Time: .4y Reach: TBR-4
Weather: L3¢ sun Location: Chipwtdd  Melahcthon, OW
Field Staff: CT &y Watershed/Subwatershed: &mW; Lirer
Geomorphological Indicator Present? Factor
Rigse=s No. |Description Yes No Value
1 |Lobate bar _— -
2 |Coarse materials in riffles embedded f,f“””#
Evidence of 3 |Siltation in pools - . Z/
Aggradation 4 |Medial bars e 7
(AD 5 |Accretion on point bars L
6 |Poor longitudinal sorting of bed materials i
7 |Deposition in the overbank zone 3
Sum of indices = 7 S 0.2%6&
1 |Exposed bridge footing(s) —n/a (-,jf;f F l t",w,ga"l ?
2 |Exposed sanitary / storm sewer / pipeline / etc. -—1/6 (_dff iF4 hese)
3 |Elevated storm sewer outfall(s)
4 __|Undermined gabion baskets / concrete aprons / ete.  — ~ se [y 1L thied) A
g;’;:g‘;%g:} 5 |Scour pools downstream of culverts / storm sewer outlets L 2
(DI) 6 |Cut face on bar forms . 7
7 |Head cutting due to knickpoint migration —_
8 |Terrace cut through older bar material L
9 |Suspended armour layer visible in bank
10 |Channel worn into undisturbed overburden / bedrock i
sumofindices=| 72 | & 06.28¢
1 |Fallen / leaning trees / fence posts / etc.
2 |Occurrence of large organic debris
3 |Exposed tree roots
4 |Basal scour on inside meander bends ~ o (no meanderse %>
E\\;\;‘ijdeennci?\;f 5 |Basal scour on both sides of channel through riffle | L4/6
(WI) & |Outflanked gabion baskets / concrete walls / etc. “—nsa
7 _|Length of basal scour >50% through subject reach _—
8 |Exposed length of previously buried pipe / cable / etc. PN
9 |Fracture lines along top of bank
10 |Exposed building foundation - Nn/a
Sum of indices =| Y 2 0O.667
1 |Formation of chute(s) /
. 2 |Single thread channel to multiple channel
Evidence of —
Planimetric 3 |Evolution of pool-riffle form to low bed relief form T A
Form 4 |Cut-off channel(s) Z Y.
Adju(itlr;qent 5 |Formation of island(s) - 7
6 |Thalweg alignment out of phase with meander form L
7 |Bar forms poorly formed / reworked / removed g
Sum of indices =| 7 5 3. 2%6G
Notes: Stability Index (SI) = (AI+DI+WI+PI)/4 =] 6] 2%
In Regime In Transition/Stress |In Adjustment
O 0.00-0.20 0.21 - 0.40 O 0.41
Version #3 Senior staff sign-off (if required): Checked by: KW Completed by: Q 1
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Rapid Stream Assessment Technique Project Number: 24000
Date: 20 M-0F -7 5 Stream: tnb of Boync Ravtr
Time: LYY Reach: ToOK- H (Ceaﬁw Tmes%j
Weather: Location: Cnipwodt s Mz SN
Field Staff: CilenlC Watershed/Subwatershed: ZOUNL BNV

Category Poor Fair Good Excellent

",@J » < 50% of bank network » 50-70% of bank net\ﬁ%rk « 71-80% of bank network « > 80% of bank network

[\Jo/ e stable stable 7~ stable | stable
yeLe N WUl . Recent bank sloughing, «(Recent signs of bank i Infrequent signs of bank « No evidence of bank

N

slumping or failure

é‘ffrequently observed

‘sloughmg, slumpmg or

sloughing, slumping or
failure

sloughing, slumping or
failure

\

\U %‘“
6 @‘3'\5\4‘

' ’\CB

Channel

- Stream bend areas highly
unstable

» Outer bank height 1.2 m
above stream bank
(2.1 m above stream
bank for large mainstem
areas)

« Bank overhang > 0.8-1.0
m

' area\sx)

. Stream bend areas
unstable

» Outer bank height 0.9-
1.2.m above stream
bank
(1:5-2.1 m above stream
bank for large mamsteny

/

Bank ovérhang@ﬁ O 9m

Stream bend areas stable
Outer bank height 0.6-0.9
m above stream bank (1.2-
1.5 m above stream bank
for large mainstem areas)

®

|« Bank overhang 0.6-0.8 m

Stream bend areas very
stable

Height < 0.6 m above
stream (< 1.2 m above
stream bank for large
mainstem areas)

Bank overhang < 0.6 m

Stability

AN
<\0‘[ 5! i

. Young- ‘eXposed tre\e\roots
,atﬂmdant ™
/> 6 recent large treé faﬂs
per stream mile -

- e

e g ane i e

- Young exposed tree roots
common

- 4-5 recent large tree falls
per stream mile

» Exposed tree roots
predominantly old and
large, smaller young roots
scarce

2-3 recent large tree falls
per stream mile

.

.

Exposed tree roots old,
large and woody
Generally 0-1 recent large
tree falls per stream mile

o

Bottom 1/3 of bank is
highly erodible material
Plant/soil matrix severely
compromised

- Bottom 1/3 of -bank-i
generally highly erodible
material

Plant/soil matrix
compromisegd-——"

\

¥

Bottom 1/3 of bank is
generally highly resistant
plant/soil matrix or material

°

Bottom 1/3 of bank is
generally highly resistant
plant/soil matrix or material

Channel cross-section is
generally trapezoidally-
shaped

. Channel Cross- sectlen is
generauy trapezondally-
shaped.

« Channel cross-section is
generally V- or U-shaped

Channel cross-section is
generally V- or U-shaped

Point range

0o 01 02

O3 ® 4 O5

06 07 0O 8

D9D10D11

U dares

> 75% embedded (>
85% embedded for large
mainstem areas)

.

» 50-75% embedded (60-
85% embedded for large
mainstem areas)

« 25-49% embedded (35-
59% embedded for large
mainstem areas)

Riffl mbeddedness <
25% sand-silt (< 35% ™
embedded for large
mainstem.areas)="

.g\f**“l

e/

.

Few, if any, deep pools-~
Pool substrate .~
composition >81% sand-
silt \

e Low to ‘moderate number
of deep*pools

« Pool sub%ate
composition

« Moderate number of deep
pools

Pool substrate composition
30-59% sand-silt

°

High number of deep pools
(> 61 cm deep)

(> 122 cm deep for large
mainstem areas)

M“S .| 60-80% sand-silt « Pool substrate composition
| <30% sand-silt
e — - Streambed streak marks |. Streambed streak marks |. Streambed streak marks « Streambed streak marks
: and/or “banana”-shaped and/or “banana”-shaped and/or “banana’-shaped 1=-and/or-“*banana”-shaped
Scouring/ di d . o di Lald i i ! )
Sodme ot --sediment-deposits ~sediment deposits™ sediment deposits sediment deposits absent
Benasition common common . uncommon
« Fresh, large sand - Fresh, large sand «Fresh, large sand deposits | . Fresh, large sand deposits
deposits very common in deposits common, in uncomen in channel rare or absent from channel
channel channel Py « Small Iocallzed areas of « No evidence of fresh
» Moderate to heavy sand » Small Iocallzed \areas of fresh sag,d deposits along sediment deposition on
deposition along major fresh sand deposits along top oftéw banks overbank
portion of overbank area top of low banks S s
- Point bars present at « Point bars common,._ - Point bars small and stable, |+ Point bars few, small and
most stream bends, moderate to large andh, well-vegetated and/or stable, well-vegetated
moderate to large and unstable with high P armoured with little or no and/or armoured with little
unstable with high nt of fresh sand"" fresh sand or no fresh sand
amount of fresh sand i
Point range OO0 O1 O 2 O3 @ 4 05 O &6 O7 0Os
Version #2 Senior staff sign-off (if required): Checked by: KW Completed by: C/T
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{Date: ] 2024-01-22 ‘PN: 1 2.4{0b © ll-ocation: thi pwootdy Melahckhon , BN j
Category Poor Fair Good Excellent
. Wetted perimeter < 40% |. Wetted perimeter 40- . Wetted per:meter 61-85%" \| « Wetted perimeter > 85% of
of bottom channel width 60% of bottom channel of hottom channel width | bottom channel width (>
(< 45% for large width (45-65% for large (66-90% for large | 90% for large mainstem
mainstem areas) mainstem areas) malnstem areas)}— areas)
. Dominated by one habitat | « Few pools present, riffles | « Good mix between‘nffles . Riffles, runs and pool
type (usually runs) and and runs dominant. runs and- pooIs \ habitat present
by one velocity and depth | . Velocity and depth o Relatlvely diverse veloc1ty \} . Diverse velocity and depth
condition (slow and generally slow and arid depth of flow of flow present (i.e., slow,
shallow) (for large shallow (for large L fast, shallow and deep
mainstem areas, few mainstem areas, runs i water)
riffles present, runs and and pools dominant, - :
pools dominant, velocity velocity and depth
and depth diversity low) diversity intermediate)
. Riffle substrate « Riffle substrate . Riffle substrate . Riffle substrate ™.
composition: composition: composition: good mix of Qomposmon cobble, T,
predominantly gravel predominantly small gravel, cobble, and rubble gdeavel, rubble, boulder m|x~
Physical with high amount of sand cobble, gravel and sand material with- Jittle sand /
Instream . < 5% cobble o 5-24% cobble « 25-49% cobble « > 50% cobble——
Hab{tgt . Riffle depth < 10 cm for |« Riffle depth 10-15 cm for | . Riffle depth 15- 20 cm for | « Riffle depth > 20 cm for
({ \\1 3 large mainstem areas large mainstem areas -large mainstem-areas™ : large mainstem areas
Q“md‘“ " . Large pools generally < | . Large pools generally 30- | . Large pools-generatly-46:61 | - Large pools generally > 61
oot ‘\‘5‘ 30 cm deep (< 61 cm for 46 cm deep (61-91 cm eep (91-122 cm for cm deep (> 122 cm for
{U” ‘\ large mainstem areas) for large mainstem (;Iarge mainstem areas) W|tlj ~ large mainstem areas) with
& A and devoid of overhead areas) with little or no some overead " good overhead
) \,'w;' Y }\ cover/structure overhead cover/structure cover/structure cover/structure
f&c‘?\‘,} g\'\(’ft' . Extensive channel « Moderate amount of .| » Slight amount of channel « No channel alteration or
b Ve alteration and/or point _~channel alteration and/or | alteration and/or slight significant point bar
0 ’
bar | moderate increase in / increase in point bar formation/enlargement
formation/enlargement “. point bar -1 formation/enlargement
formatmn/,enlargement
. Riffle/Pool ratio 0.49:1 ; |+ Riffle/Pool ratio 0.5- "5\ Riffle/Pool ratio 0.7-0.89:1 |« Riffle/Pool ratio 0.9-1.1:1
>1.51:1 ~0.69:1 :.1.31-1.5:1. | -+ 1.11-1.3:1
. Summer afternoon water |+ Summer afternoon water | . Summer afternoon water™ | Sumwoon water
temperature > 27°C temperature 24-27°C temperature 20-24°C temperature.< 20°C
Point range Do o102 O3 0O 4 OS5 @ 6 Bu b BB Z O &

. g . Substrate fouling level: - Substrate fouling level: . Substrate fouling level: . Su ate fouliﬁl\ev\el:
clear , (00 High (> 50%) Moderate (21-50%) Very light (11-20%) ock underside (0-10%)
L *{,’L%’"f(l, - Brown colour « Grey colour » Slightly grey colour » Clear flow )

Wat lit . TDS: > 150 mg/L . TDS: 101-150 mg/L » TDS: 50-100 mg/L . TDS: < 50 mg/L
ater Quali - i s o ¥
Q ) s e Objects visible to depth . Objects visible to depth |« Objects visible to depth \ « Objects visible to depth
i,f’ 0 ((“\”\" < 0.15m below surface 0.15-0.5m below surface | 0.5-1.0m below surface > 1.0m below surface |
. Moderate to strong « Slight to moderate . Slight organic odour \\-\No odour /’I
organic odour organic odour S _
Point range Ha0na00 1 Bl 2 0o 3 0 4 O 5 0O 6 0o 7 & 8
brl Narrow riparian area of | Riparian area . Forested buffer generally |« Wide (> 60 m) mature -
Coﬁ( (1(/0 mostly non-woody predominantly wooded > 31 m wide along major { forested buffer along both
Fo e vegetation but with major localized portion of both banks “p--banks o=
Rxparlan gaps T
Habitat
Conditions . Canopy coverage: - Canopy coverage: 50- . Canopy coverage: |+~ Canopy coverage:
] <50% shading (30% for 60% shading (30-44% 60-79% shading (45-59% {| >80% shading (> 60% for
large mainstem areas) for large mainstem for large mainstem areas) |~-large mainstem areas) -
areas) '
Point range oo o1 B2 [0 3 o4 OS5 o6 @& 7
,,,,,,,, e e \‘ i
Total overall score (0-42) = g Poor (<13) Fair (13-24) ¢ Good (25 34) VVVVV ) Excellent (>35)
Version #2 Senior staff sign-off (if required): Checked by: KW Completed by: C/‘}
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General Site Characteristics

Project Number:

4060

GEO

MORPHIX"™

Date: 104-67-23 Stream: ’lYf“l() Xy %,_[ e Bives
Time: } Reach: ”\%@— 5 A
Weather: 27°C gun Location: Criparoods . Melancthen, ON
Field Staff: et YO Watershed/Subwatershed: %\{mnq (2 er
Features Monitoring bgite Sketcl}gvﬁ L Compass
=] Reach break -0-0-0- Long-profile e C@ “, . ) ' oS

R station location l——1 Monumented XS | kP XN (Y 9‘\%_”/ R
¥——X (Cross-section @ Monumented photo | 1y
—> Flow direction l Monumented photo T
~AA Riffle direction wWw = 0,99
> Ppool W sediment sampling ) éé\%\; 2'.!;_3&
@ Sediment bar Erosion pins @¥D: 0.26
it Eroded bank/slope 8 Scour chains g¥ = 0.39
————— Undercut bank Additional Symbols "i} g:\oo?-; ™
EXXXXA Bank stabilization v ~

= Leaning tree (:w:’- C )
x-%-x Fence = S

L__| Culvert/outfall 2) Se= ¥C
Swamp/wetland

YVY Grasses

€3 Tree

@ Instream log/tree »'\/3_3 ‘ff” <"J§nf v
¥ % % Woody debris (U D) Goplars

% Beaver dam s v

&P  Vegetated island
Flow Type D W= te3

H1  Standing water H1A Back water :'{;S’! 2 G__g:

H2  Scarcely perceptible flow DD = C’a.';fr;‘;‘

H3  Smooth surface flow 1”; 3-3’

H4  Upwelling _ 9

H5 Rii)pled e i

H6  Unbroken standing wave

H7  Broken standing wave Yy

H8 Chute {i/ A

H9  Free fall H9A Dissipates below free fall
Substrate \w

S1  silt S$6  Small boulder RERAP —7Ke&d/\ T@K._

$2  Sand S7  Large boulder ¥ oopen can f lata

S3 Gravel S8 Bimodal @ :

S4  Small cobble S9  Bedrock/till eop ¥ |

S5 Large cobble 1
other @ <fL/ ¢GPS 0172 f:(‘é‘nclf‘ ':;yre'c-,k.) —
BM Benchmark EP Erosion pin E\(P T =
BS Backsight RB Rebar v \ N |
DS Downstream us Upstream C@/i"u focest FBRM b
WDJ Woody debris jam TR Terrace 3 l | | | |
VWC Valley wall contact FC Flood chute k Ay ==
BOS Bottom of slope FP Flood plain Photos: S
TOS  Top of slope KP Knick point Notes:

Conopy ofens

] <
(“ [y e Oe(owe, o (00

CO v .‘c-fn‘”""'c"ﬂ ‘ydfﬁgmc' Sﬁc#ecf m@ m,+ wged

& (05AEY, ewel weed, cosdpe e v _ex<.) ?/( 1§ Sl oamL 1S Caly ¢ g ond UOOM v srooNt cg). CNU’!/]@/
3 R-5 5

Aarrow)s na TER- ond, urdercuding s Frequuent = 3090 bosles T

Version #4 Senior staff sign- of‘f)(lf required): Checked by: _ KW Completed by: C—/l
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General Site Characteristics

Project Number: ZLlQ QO

GEO

MORPHIX"

Date: 202w -7 -23 Stream: i(\‘@ o %\JGAL F”:{\,U
Time: Reach: TB(\:{’ 5
Weather: 27°C Qun Location: ClyPwoads | Hf;(o,nc%'!/wn,-@’*
Field Staff: T KC Watershed/Subwatershed: |2 0ne R uer
Features Monitoring Site Sketch Compass
fem Reach break -0-0-0~ Long-profile
R Station location L——] Monumented XS v Y
¥——X Cross-section @ Monumented photo
—® Flow direction i Monumented photo
A Riffle direction \V ‘
> Pool W sediment sampling v 3(%?_ o
@ Sediment bar OIITO Erosion pins 3
fiffitit  Eroded bank/slope 8 Scour chains v &5
————— Undercut bank Additional Symbols P . i Q
Bank stabilization @ ‘\J\}}HQW %rﬁf N
Leaning tree y 7
e % wokrreress K 4 v v ,5‘\ ¥
L1 Culvert/outfall \‘i g
Swamp/wetland NE
VYV Grasses @ QDQ =078V v ' .
<3 Tree Blz”\tif%\\%‘\" / 5 Q( wd ¢ ‘\g
= Instream log/tree §F5 =016 1\ %(C@%(
X X ¥ Woody debris 54 = 6,37
UC = nsng
#¥%  Beaver dam V- 0.267mes
& Vegetated island
Flow Type
:: ztandirllg water I:;:ll:| Back water \oree jr‘.{,:e& & l"'\-twfi s
carcely perceptible flow o I
H3 Smoothysurface flow LO fee RS 5{”[@‘@(, C? St ’//'\IQS
H4 Upwelling
H5  Rippled
H6  Unbroken standing wave '
H7  Broken standing wave
H8 Chute G Mﬁ:x,ﬂr
H9  Free fall H9A Dissipates below free fall O O"
Substrate Ling
S1  Silt S6 Small boulder
S2 Sand S7  Large boulder
S3  Gravel S8 Bimodal

Last edited: 21/02/2023

S4  Small cobble S9  Bedrock/till A3 ud

S5  Large cobble e
Other v ]
BM Benchmark EP Erosion pin - 2
BS Backsight RB  Rebar N33 —under ]
DS Downstream us Upstream \ ‘ -
WDJ  Woody debris jam TR Terrace | 4 &‘D L T
VWC Valley wall contact FC Flood chute {/(6 v %
BOS  Bottom of slope FP Flood plain Photos:
TOS  Top of slope KP  Knick point Notes: N\aunk @ acesses » Boche  \nece c g

Meg,: arasges, spatec joe- pye weed o{%waoal,. willote jntermiyed
Version #4 Senior staff sign-off (if required): Checked by: KW Completed by: C’T
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General Site Characteristics

Project Number: QH(}@@

GEO

M ORPHIX"

Date: 2004 -67 -3 Stream: X{L Ly Bycne I\ ier
Time: Reach: Tg Q\\CJ’
Wether Q7°C  sum Location: Qpuoeds, } Yelanctlron, BN
Field Staff: C?’\ “ C Watershed/Subwatershed: 13, - Baver
Features Monitoring Dc\Site #éjcﬁ U 0\0\&( Compass
=i Reach break -0-0-0- Long-profile v @)
R station location l—1 Monumented XS o1
¥—X  Cross-section @ Monumented photo o G) See RC
—> Flow direction l Monumented photo
~AA Riffle direction
> Pool W  Sediment sampling \4 14
@&» Sediment bar IO Erosion pins
it Eroded bank/slope 8 Scour chains
————— Undercut bank Additional Symbols . \4
EXXXXA Bank stabilization %
=% Leaning tree w&*ﬁfﬁmﬁs \/
x-x%--%x  Fence . 4
L1 Culvert/outfall @WMQW L(e{" @
Swamp/wetland
VWY Grasses \I/
€3 Tree
@ Instream log/tree
XX ¥  Woody debris
#M¥%  Beaver dam v/ V]
a» Vegetated island
Flow Type e
H1  Standing water H1A Back water \ox gﬁ”l @
H2  Scarcely perceptible flow W
H3 Smoot'h surface flow M\%j "
H4  Upwelling
H5 Rippled \7
H6  Unbroken standing wave
H7  Broken standing wave
H8 Chute
H9  Free fall H9A Dissipates below free fall v \(/
Substrate
S1  Silt S6  Small boulder
S2 Sand S§7  Large boulder [-!’“l )
S3  Gravel S8  Bimodal . ] Lol o0 AL
S4  Small cobble $9  Bedrock/till S ) ?f
S5  Large cobble \‘?;f“? =
Other i C ]
BM  Benchmark EP  Erosion pin ./ \4 = .
BS Backsight RB Rebar cidae Yy N
DS Downstream us Upstream
WDJ  Woody debris jam TR Terrace ) a.%4
VWC Valley wall contact FC Flood chute U%’ 4 = KF“Q ’ l ! l ’ i
BOS  Bottom of slope FP Flood plain Photos:
TOS  Top of slope KP Knick point Notes: é) Df} channel eyHeced 4 Seaxnd oF older

willows, Bed 5K)\b ghrode

rer~a oS

?Qnd,

Ranj(

s sand/clay/oroancq

1 & lond ¢S

&A d Or{;'»lv’*:li‘?ﬁ‘\

Versior #4
Last edited: 21/02/2023

uno;gr(',u'f”ff’kwq A/ﬂﬂj b/{ ) ’g Fr'e(?} tbent and ¢ hav nel
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General Site Characteristics

Project Number: QLEQ Q)O

GEO

e e
MORPHIX"

Date: f’j\{y’g U-07-13 Stream: Yok i, ; ol K‘w(/
Time: Reach: ’T% -5
Weather: 97'C Suwn Location: C\/\'\ P\ 00 oy . Hcl ancthon ON
Field Staff: (< ;\ C Watershed/Subwatershed: (\3)\4 ong (28 wer
Features Monitoring dSite Sketch | Compass
f=—— Reach break -0-0-0- Long-profile b N, \\l
R station location L— 1 Monumented XS \
¥ Cross-section (©) Monumented photo \ A\
—> Flow direction l Monumented photo ' v
A Riffle direction
> Ppool W  sediment sampling \( O
B Sediment bar IO Erosion pins
i Eroded bank/slope 8 Scour chains a{j“a
————— Undercut bank Additional Symbols Seﬁfm& A
EXXXXd Bank stabilization W q}{;mfé‘;é \f:}u\ ?fl_
—>» Leaning tree 4, o (
%X Fence 8 3{* A é ¢
L__I Culvert/outfall & ) ﬁ;iz‘ﬁ“’”’"ﬁ
Swamp/wetland \6&‘! %“_5@! sy
YVYV Grasses goil =»)p, ¥Ab ¢
€3 Tree Heer @ oth
é) Instream log/tree
X X ¥ Woody debris
#%% Beaver dam v v
QD  Vegetated island / ‘ v -
Flow Type . v kraa*
H1  Standing water H1A Back water
H2  Scarcely perceptible flow \r
H3  Smooth surface flow @ Y v
H4  Upwelling é&h N \
H5 Rippled k& ) -
H6  Unbroken standing wave ,,Y" o
H7  Broken standing wave Q‘("“ {‘m‘& |
H8  Chute Vst ¥ / |
H9  Free fall HO9A Dissipates below free fall /
Substrate O 6\,,”{\& of
s1  Silt $6  Small boulder @ \ < sllow?
S2  Sand S7  Large boulder
S3  Gravel S8  Bimodal T
$4  Small cobble S9  Bedrock/till 7) m(g) : g xc\\‘& B
S5  Large cobble TNE \Li:é L
Other BED = G,i%
BM  Benchmark EP Erosion pin BH * 9.29 B
BS  Backsight RB  Rebar {3 i i " T
DS Downstream us Upstream i
WDJ  Woody debris jam TR  Terrace % NN anKS Rl
VWC Valley wall contact ~ FC  Flood chute SN KJ 3 m',}\}
BOS  Bottom of slope FP Flood plain Photos: GFPs 0%
TOS  Top of slope KP Knick point Notes: (lizpmuie/  apls 4 CELEr  in {E‘: <0 clion.

Underciting  commen  aacrser _channe ).
(24

Loamy Yoraanics \n bamks. Sdnd ¢ oraam cs bed
v (W,

Version #4
Last edited: 21/02/2023
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General Site Characteristics

GEO

MORPHIX"

Project Number: QQ(}QQ

Date: Z@YL\“ 07-12 Stream: Xf\\@ % ““x%)‘s«éé‘fs/;( [% s
Time: Reach: T%R =5
Weather: 17'C Sun Location: Ungwoods , Melanddama, ON
Field Staff: (\f \ \[\C Watershed/Subwatershed: YOING. @\ wes
1
Features Monitoring Site Sketch \\ Compass
Reach break -0-0-0~ Long-profile .
l:,i:q Station location ——1 Monumented XS %% » a\
X=X Cross-section @ Monumented photo MX
—>  Flow direction ¢ Monumented photo \
A Riffle direction Cuhert Ui L \\
> Ppool W Ssediment sampling o> N
@» Sediment bar IO Erosion pins \ <. \\\
it Eroded bank/slope 8 Scour chains 2. rip o ")@ -\
----- Undercut bank Additional Symbols \ \
EXXXXA Bank stabilization gﬁ’&%’m{eﬁﬁ \ /jg %.%
—=>» Leaning tree N.ig \\
XX Fence X ¥ N
L__1 Culvert/outfall \\ \\
Swamp/wetland " \
VVY Grasses \
3 Tree \
@ Instream log/tree \\
X X ¥ Woody debris @
oM  Beaver dam Vi
&  \Vegetated island ‘ !
Flow Type g
H1  Standing water H1A Back water
H2  Scarcely perceptible flow @
H3  Smooth surface flow
H4  Upwelling
H5 Rippled
H6  Unbroken standing wave
H7  Broken standing wave
H8  Chute r
H9  Free fall H9A Dissipates below free fall :
Substrate v
S1  Silt $6  Small boulder
S2 Sand $7  Large boulder Tl
S3  Gravel S8 Bimodal \l\’ \(li
S4  Small cobble S9  Bedrock/till
S5  Large cobble : &
Other \!/ \Q x}, ]
BM Benchmark EP Erosion pin
BS  Backsight RB  Rebar N
DS Downstream us Upstream el
WDJ  Woody debris jam TR Terrace [ l l ] l
VWC Valley wall contact FC Flood chute U\ﬁ
BOS  Bottom of slope FP Flood plain Photos:
TOS  Top of slope KP Knick point ‘ Notes: Waderccess  ncceased. Clhanne! NOL L B ;‘}‘,:J(,L
Lreopierd  punder coxtt o Qond ouild  up  in culyert (see phatesd

Version #4
Last edited: 21/02/2023
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Reach Characteristics Project Number: 7~ 0% O
Date: 20— =1 D Field Staff: CT lkkc Watershed/Subwatershed: | Boyre diyer
Time: 2. BA Stream: Trnloutong of & UTM (Upstream):
Weather: 2.3 JTun Reach: TRR-L N OREN cOnDBY UTM (Downstream):
Land Use Valley Type Channel Type Channel Zone Flow Type ) Y
\ 4 L \ b \ 2 2 " | | [ Evidence of Groundwater Location:
(Table 1) \M@AA’”{Table 2) (Table 3) d (Table 4) (Table 5)
Riparian Vegetation Aquatic & Instream Vegetation Water Quality
p
Dominant Type Coverage Channel Widths Age (yrs) Type ] Woody Debris WD Density Odour Turbidity
2 i .
(Table 6) O £1 None 01-4 O Immature (<5) (Table 8) O1In Cutbank [ZLow WDJ/50m: (Table 16) (Table 17)
O Fragmented 4 -10 1 Established (5-30) &’In Channel O Mod (0] !
Encroachment ) 5 Reach ) ! ¥
(Table 7) 4 £ Continuous a> 10 ;Z’Mature (>30) Coverage % 10 [0 Not Present [ High
Channel Characteristics
Sinuosity Type | Sinuosity Degree | Bank Angle Bank Erosion (Table 19)  Clay/Silt Sand Gravel Cobble Boulder Parent Rootlets
(Table 9) | = (Table 10) | & 0oo-30 0 < 5% Bank | b = O ] O O
Gradient # of Channels | | 030 - 60 05-30% Riffle O O O 0 O O B
(Table 11) | | (Table 12) | 7160 - 90 7 30 - 60% Pool A O m| O O 0
Entrenchment Bank Failure | O Undercut 060 - 100% Bed Vol
9 (if o riffle-pool : O O O O
(Table 13) 1 (Table 14) | - " morphoiogy) Ban e Heiahtom) 03 D .3l
Down’s Model Bankfull Indicators . Bankfull Width | A . e . N o
(Table 15) | U (Table 18) | D/ T (m) | ” 1 Lo - 59| Wetted Width (m) j0.3.3, .18 B
Sed Sorting | vl Sediment Transport s Bankfull Depth | . , s 5 ) ; .
(Table 20) |sovicd Observed? [ Yes [0 No ZI Not Visible m) | © 0. 25 Wetted Depth (m) | © . 0.4 ).
Transport . — oD i i~ - L6 .
Mode (Table 21) 5 % of Bed Active ») Ul\\dercuts (m) |0 3 =3 | Velocity (m/s) 0.29] (
Geomorphic a Mass Movement | Pool Depth | . . - o T 0.5% Velocity Estimate
Units (Table 22) o (Table 23) [=/ 4 (m) |~ =9 b e, = Method =
Riffle-Pool OB . o . . Meander Amplitude |
Spacing (m): Yo Riffles: /o Pools: Riffle Length (m) (m) |2 Bb
b, S
Notes: XS.) pa H S Z ~ Ig
AN BEE [ Woanain vegt weaddvd wikh  arol&6S . e e weeo o0 SeEVvvd  pnaen  CONDE S NV OOL ]
) T X g 0y t + =
on dannel , wminimal ¥ (n ghiteun  vepetat -
chanpe i na gy [y +hon previadt  roolhal it 743 - YCFfy , eVein aefloangd stchon tewprels e,
NN ofF ApanAWCHEr — cecoale  FhIOL LD il
W 1 4]
Photos:
Y
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Rapid Geomorphic Assessment

Project Number: > udpo

GEO

M ORPHI X"

Date: 2004-0"3 - 2.3 Stream: trib  of ROUyne gwer
Time: 2 51 Reach: TR D )
Weather: 23 ‘{ SUnN Location: L pwodAS ¢ Welancthon « D
Field staff: CT Kkt Watershed/Subwatershed: ANE  Rwer
Geomorphological Indicator Present? Factor
Bresess No. |Description Yes No Value
1 |Lobate bar e
2 |Coarse materials in riffles embedded "
Evidence of 3 |Siltation in pools 1\ P
Aggradation 4 |Medial bars -7
(AD 5 |Accretion on point bars /”"/.
6 |Poor longitudinal sorting of bed materials —
7 |Deposition in the overbank zone P
Sum of indices =| § & O.\H3
1 |Exposed bridge footing(s) e
2 |Exposed sanitary / storm sewer / pipeline / etc. | —
3 |Elevated storm sewer outfall(s) "
4 |Undermined gabion baskets / concrete aprons / etc.
Evidence of 5 |Scour pools downstream of culverts / storm sewer outlets
Degradation @
(DI) 6 |Cut face on bar forms L~ _
7 |Head cutting due to knickpoint migration o
8 |Terrace cut through older bar material
9 |Suspended armour layer visible in bank
10 |Channel worn into undisturbed overburden / bedrock :,ﬁ,,»”’/
Sum of indices =
1 [Fallen / leaning trees / fence posts / etc. /
2 |Occurrence of large organic debris L=
3 |Exposed tree roots L=
4 |Basal scour on inside meander bends .
E\\//\j?deenncii;f 5 |Basal scour on both sides of channel through riffle |
(WI) 6 |Outflanked gabion baskets / concrete walls / etc. Z/(?
7 _|Length of basal scour >50% through subject reach ~ Ue —»sov
8 |Exposed length of previously buried pipe / cable / etc. Ll
9 |Fracture lines along top of bank ~ wad be Yoa veetated Yo zee, b unlivel,
10 |Exposed building foundation ~A/0
Sum of indices =| 7 i (3227
1 |Formation of chute(s) - Oﬁl.’? 1 /»":"
. 2 |Single thread channel to multiple channel
Evidence of
Planimetric 3 |Evolution of pool-riffle form to low bed relief form |
Form 4  |Cut-off channel(s) e l/
AdJintIr;went 5 |Formation of island(s) e V4
6 |Thalweg alignment out of phase with meander form —
7 |Bar forms poorly formed / reworked / removed - [aleY \@0& & /f”“"'r
Sum of indices = I [ o142
Notes: Stability Index (SI) = (AI+DI+WI+PI)/4 =] (5.|77
In Regime In Transition/Stress |In Adjustment
# 0.00-0.20 0O 0.21 -0.40 O 0.41
Version #3 Senior staff sign-off (if required): KW Completed by: C/T
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MORPHI
Rapid Stream Assessment Technique Project Number: 240 o
Date: 2024-0F - 2% Stream: Thbutang of Boyre River
Time: .5/ Reach: BR—5 (open canog )
Weather: overcas C Location: Chipwosdl, Mclancthon | DN
Field Staff: T kel Watershed/Subwatershed: Boune  Rive
Category Poor Fair Good GEf Excellent
St + < 50% of bank network |+ 50-70% of bank network |/» 71-80% of bank network \ |« > 80% of bank network
5‘1‘7.‘;»‘ ihaa  Stable stable stable } stable
RO LTS ‘)« Recent bank sloughing, « Recent signs of bank - Infrequent signs of bank - No evidence of bank
slumping or failure sloughing, slumping or leoughxng, slumpmg or } sloughing, slumping or
frequently observed failure fairly common Sailure | o failure _
WndeyustS, |« Stream bend areas highly |- Stream bend areas - Stream bend areas stable |+ Stream bend areas very
avoand 0,254 unstable unstable - Outer bank height 0.6-0.9 stable
RanC heigwis| © Outer bank height 1.2 m |« Outer bank height 0.9- m above stream bank (1.2- | « Height < 0.6 m above
o B B 9 gz above stream bank 1.2 m above stream 1.5 m above stream bank \ stream (< 1.2 m above
m | (2.1 m above stream bank for large mainstem areas) 1 stream bank for large
bank for large mainstem (1.5-2.1 m above stream |« Bank overhang 0.6-0.8 m | mainstem areas)
areas) bank for large mainstem @I:overhang <0.6m
« Bank overhang > 0.8-1.0 areas) e S
Channel m » Bank overhang 0.8-0.9m
Stability + Young exposed tree roots | Young exposed tree roots | « Exposed tree roots « Exposed tree roots old,
abundant common predominantly old and Irge and woody.
+ > 6 recent large tree falls |« 4-5 recent large tree falls | large, smaller young roots |+ Generally 0-1 recent large™,
per stream mile per stream mile scarce \_tree falls per stream iIe
« 2-3 recent large tree falls T
per stream mile
« Bottom 1/3 of bank is » Bottom 1/3 of bank is « Bottom 1/3 of bank is « Bottom 1/3 of bank is
highly erodible material generally highly erodible generally highly resistant generally highly resistant
il [ Plant/soil matrix severely material plant/soil matrix or material | plant/soil matrix or material
compromised » Plant/soil matrix
compromised
« Channel cross-section is |« Channel cross-section is |+ Channel cross-section i&™ « Channel cross-section is
generally trapezoidally- generally trapezoidally- \\ generally V- or U-_s_flg_gga_cL generally V- or U-shaped
shaped shaped T o e
Point range Br00 1 02 L 3.7 4 [O°5 06 O07 O 8 B 9 O 10 O 11
no « > 75% embedded (> « 50-75% embedded (60- |. 25-49% embedded (35- - Riffle embeddedness <
wit ) 85% embedded for large 85% embedded for large 59% embedded for large 25% sand-silt (< 35%
mainstem areas) mainstem areas) mainstem areas) embedded for large
mainstem areas)
- Few, if any, deep pools - Low to moderate number Moderate number of dee « High number of deep pools
« Pool substrate of deep pools 00ls (> 61 cm deep)
composition >81% sand- Pool substra « Pool substrate composition (> 122 cm deep for large
silt composition 30-59% sand-silt mainstem areas)
60-80% sand-silt » Pool substrate composition
<30% sand-silt
Chanmal - Streambed streak marks |« Streambed streak marks |. Streambed streak marks -’/@treaa:hbed streéTTr’fTar~|»zs‘V
Scouring/ and/or “banana”-shaped and/or “banana”-shaped and/or “banana”-shaped / | and/or “banana”-shaped
Sodimiont sediment deposits sediment deposits sediment deposits Lsedlment deposxts absen)
Deposition common common uncommon — e
« Fresh, large sand - Fresh, large sand « Fresh, large sand deposits |+ Fresh, large sand deposits
deposits very common in deposits common in uncommon in channel ' rare or absent from channel
channel channel « Small localized areas of l» No evidence of fresh \
« Moderate to heavy sand | . Small localized areas of fresh sand deposits along \ sediment deposition on ,,}
deposition along major fresh sand deposits along | top of low banks ~overbank 7
portion of overbank area top of low banks |
o - Point bars present at « Point bars common, « Point bars small and stable, |+ Point bars few, small and
e most stream bends, moderate to large and well-vegetated and/or stable, well-vegetated
\““\( S moderate to large and unstable with high armoured with little or no and/or armoured with little
ALY > unstable with high amount of fresh sand fresh sand or no fresh sand
amount of fresh sand ‘
Point range Do o1 0O02 O3 o 4 05 £ 6 07 08
Version #2 Senior staff sign-off (if required): Checked by: KW Completed by: &\C
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GEO

MORPHIX"

\Date: ‘ 2024-0%-23

‘PN: i 2400

Location:

Chipwoodlsy Mttancthon

ON

Category

Poor

Fair

Good

_Excellent—_

Wike)
Physical

Instream
Habltat

wo o VR

N

A

no w celef

. Wetted perimeter < 40%
of bottom channel width
(< 45% for large
mainstem areas)

. Wetted perimeter 40-
60% of bottom channel
width (45-65% for large
mainstem areas)

» Wetted perimeter 61-85%
of bottom channel width
(66-90% for large
mainstem areas)

g Wetted perimeter > 85% of\_

\_ bottom channel width (>_-

“90% for-large-mainstém
areas)

« Dominated by one habitat
type (usually runs) and
by one velocity and depth
condition (slow and
shallow) (for large
mainstem areas, few
riffles present, runs and
pools dominant, velocity
and depth diversity low)

"« Few pools present;-riffles

i _and runs dominant._ D

- Velocity and depth
generally slow and
shallow (for large
mainstem areas, runs
and pools dominant,
velocity and depth
diversity intermediate)

. Good mix between riffles,
runsand pools

—

1< Relatively diverse veIocnty‘«
and depth of flow /

. Riffles, runs and pool
habitat present

- Diverse velocity and depth
of flow present (i.e., slow,
fast, shallow and deep
water)

« Riffle substrate
composition:
predominantly gravel
with high amount of sand

« < 5% cobble

°

Riffle substrate
composition:
predominantly small
cobble, gravel and sand
5-24% cobble

» Riffle substrate
composition: good mix of
gravel, cobble, and rubble
material

« 25-49% cobble

Riffle substrate
composition: cobble,
gravel, rubble, boulder mix
with little sand

> 50% cobble

.

« Riffle depth < 10 cm for
large mainstem areas

» Riffle depth 10-15 c¢cm for
large mainstem areas

« Riffle depth 15-20 cm for
large mainstem-areas __

« Riffle depth > 20 cm for
large mainstem areas

. Large pools generally <
30 cm deep (< 61 cm for
large mainstem areas)

» Large pools generally 30-
46 cm deep (61-91 cm
for large mainstem

¢ Large pools generally 46-6
[ cm deep (91-122 cm for

f large mainstem areas) with ¥

. Large pools generally > 61
cm deep (> 122 cm for
large mainstem areas) with

and devoid of overhead areas) with little or no \ some overhead /| good overhead
cover/structure overhead cover/structure | “eover/structure =~ cover/structure
. Extensive channel . Moderate amount of « Slight amount of channel I No channel alteration o
alteration and/or point channel alteration and/or alteration and/or slight | significant point bar ,
bar moderate increase in increase in point bar \_formation/enlargement
IS -

formation/enlargement

point bar
formation/enlargement

formation/enlargement

TRl ——
=~

. Riffle/Pool ratio 0.49:1 ;
>1.51:1

. Riffle/Pool ratio 0.5-
0.69: 15 d-31=1 . 541

« Riffle/Pool ratio 0.7-0.89:1
S1a11:3,301

« Riffle/Pool ratio 0.9-1.1:1

.- Summer afternoon water
temperature > 27°C

» Summer afternoon water
temperature 24-27°C

« Summer afternoon water
temperature 20-24°C

« Summer afternoon water
temperature < 20°C

Point range

0.0 0 1 B2

o3 0O 4

05 @ 6

o7z 0O 8

Water Quality

- Substrate fouling level:
High (> 50%)

« Substrate fouling level:
Moderate (21-50%)

. Substrate fouling level:
Very light (11-20%)

»-SUbstrate foullng\Te‘\?é“l*\)
L_Rock undersude (O 10%)

- Brown colour
« TDS: > 150 mg/L

Grey colour
TDS: 101-150 mg/L

°

. Slightly grey colour
. TDS: 50-100 mg/L

/Clear flow — ~—
4 TDS: < 50 mg/L )

. Objects visible to depth
< 0.15m below surface

. Objects visible to depth
0.15-0.5m below surface

< Objects visible to depth~,
0.5-1.0m below surface.-

. ObJects visible to depth
> 1.0m below surface

« Moderate to strong
organic odour

Slight to moderate
organic odour

o

. Sligﬁi“bilg'é'nic odour

. No odour

Point range oo o1 0O 2 O3 0O 4 O5 O 6 o7 @ 8
w “M\‘ N . Narrow riparian area of . Riparian area « Forested buffer genérally . Widet> 60 m) mature
toved 4 mostly non-woody predominantly wooded > 31 m wide along major forested\buffer along both
e vegetation but with major localized portion of both banks banks
Riparian gaps .
Habitat -
Conditions .fCanopy coverage . Canopy coverage: 50- . Canopy coverage: . Canopy coverage:
i <50% shading (30% for~| 60% shading (30-44% 60-79% shading (45-59% >80% shading (> 60% for
Iarge mainstem areas) /_} for large mainstem for large mainstem areas) large mainstem areas)
N ™ areas)
Point range oo o1 B2 B 3 O4 @5 o6 0O 7
— N
Total overall score (0-42) = 34 Poor (<13) Fair (13-24) /Good (25-34)/} Excellent (>35)
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