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is subject to the scope, schedule, and other constraints and limitations in the Agreement and the qualifications

represents AECOM s professional judgement in light of the Limitations and industry standards for the preparation of
similar reports;
may be based on information provided to AECOM which has not been independently verified;
has not been updated since the date of issuance of the Report and its accuracy is limited to the time period and
circumstances in which it was collected, processed, made or issued;
must be read as a whole and sections thereof should not be read out of such context;
was prepared for the specific purposes described in the Report and the Agreement; and
in the case of subsurface, environmental or geotechnical conditions, may be based on limited testing and on the
assumption that such conditions are uniform and not variable either geographically or over time.

AECOM shall be entitled to rely upon the accuracy and completeness of information that was provided to it and has no
obligation to update such information.  AECOM accepts no responsibility for any events or circumstances that may have
occurred since the date on which the Report was prepared and, in the case of subsurface, environmental or geotechnical
conditions, is not responsible for any variability in such conditions, geographically or over time.

AECOM agrees that the Report represents its professional judgement as described above and that the Information has been
prepared for the specific purpose and use described in the Report and the Agreement, but AECOM makes no other
representations, or any guarantees or warranties whatsoever, whether express or implied, with respect to the Report, the
Information or any part thereof.

Without in any way limiting the generality of the foregoing, any estimates or opinions regarding probable construction costs or
construction schedule provided by AECOM represent AECOM s professional judgement in light of its experience and the
knowledge and information available to it at the time of preparation. Since AECOM has no control over market or economic
conditions, prices for construction labour, equipment or materials or bidding procedures, AECOM, its directors, officers and
employees are not able to, nor do they, make any representations, warranties or guarantees whatsoever, whether express or
implied, with respect to such estimates or opinions, or their variance from actual construction costs or schedules, and accept no
responsibility for any loss or damage arising therefrom or in any way related thereto. Persons relying on such estimates or
opinions do so at their own risk.

Except (1) as agreed to in writing by AECOM and Client; (2) as required by-law; or (3) to the extent used by governmental
reviewing agencies for the purpose of obtaining permits or approvals, the Report and the Information may be used and relied
upon only by Client.

AECOM accepts no responsibility, and denies any liability whatsoever, to parties other than Client who may obtain access to the
Report or the Information for any injury, loss or damage suffered by such parties arising from their use of, reliance upon, or
d
parties have obtained the prior written consent of AECOM to use and rely upon the Report and the Information. Any injury, loss
or damages arising from improper use of the Report shall be borne by the party making such use.

This Statement of Qualifications and Limitations is attached to, and forms part of the Report and any use of the Report is subject
to the terms hereof.
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The Ontario Ministry of Transportation (MTO) has retained AECOM Canada ULC. (AECOM) to undertake the
Preliminary Design and Group B Class Environmental Assessment (Class EA) Study for a 2+1 Roadway Model
Pilot Project on Highway 11, between the City of North Bay and the Town of Temagami. A 2+1 highway is a three-
lane highway that typically involves a passing lane that changes directions approximately every 2 to 5 kilometres
(km). The Study is split into two assignments:

GWP 5151-21-00: Highway 11 from Sand Dam Road northerly to Ellesmere Road (13.8 km); and,
GWP 5033-22-00: Highway 11 from 4.6 km north of Highway 64 northerly 11.4 km to 340 m south of
Jumping Caribou Road.

Included in this assignment is the comprehensive assessment of the fish and fish habitat in or near the limits of
GWP 5151-21-00 that will potentially be impacted by reconstruction of Highway 11 for the implementation of the
2+1 roadway model. GWP 5151-21-00 is located in the geographic townships of Merrick, Blyth, Notman, and
Lyman, in the District of Nipissing, and within the Electoral Riding of Temiskaming-Cochrane. It will stretch from
Sand Dam Road north to Ellsmere Road (13.8 km) (the Project ). The results in this report include the fisheries
assessment, including background information review, field investigations, and preliminary general assessment of
the potential impacts of the Project to fish and fish habitat. The comprehensive fisheries assessment was
conducted in accordance with the Interim Environmental Guide for Fisheries (the Guide) (MTO 2020a) and the Pilot
MTO/DFO/NDMNRF Protocol for Protecting Fish and Fish Habitat on Provincial Transportation Undertakings,
Version 4 (the Protocol) (2020b). This includes a step-by-step process to identify regulatory review and/or
notification requirements. Some of these steps include:

Gathering of existing fish and fish habitat data and supplementing through field investigations;
Determination of the presence of aquatic Species at Risk (SAR); and,
Preliminary identification of the potential for the Project to cause the death of fish or harmful alteration,
disruption or destruction (HADD) of fish habitat, in contravention of the Fisheries Act, 1985.

The existing conditions for GWP 5033-22-00 will be presented under a separate cover titled Preliminary Design of
the Highway 11 2+1 Roadway Model Pilot Project: GWP 5033-22-00 Fish and Fish Habitat Existing Conditions
Report (AECOM, 2025).

The Project limits extend along Highway 11 between the City of North Bay and the Town of Temagami, from Sand
Dam Road northerly 13.8 km to Ellesmere Road (GWP 5151-21-00).

For the purposes of the fisheries assessment, the Study Area includes water features detected through background
information review and the 2024 field investigations within 120 meters (m) of the Project limits of GWP 5151-21-00.
Waterbodies were assessed where they intersected with Highway 11. The locations of fisheries site survey are
listed below in Table 1 and shown in Figure 1. Each study location is identified using the station number and
township.
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Chainage Waterbody ID Highway Township Latitude Longitude
15+975 Little Sturgeon River Highway 11  Merrick 46.4944 -79.5044
16+035 Little Sturgeon River Highway 11  Merrick 46.4943 -79.5052
10+527 Unnamed Drainage Feature Highway 11 Blyth 46.4976 -79.5123
10+950 Unnamed Drainage Feature Highway 11 Blyth 46.5002 -79.5161
11+246 Unnamed Drainage Feature Highway 11 Blyth 46.501989 -79.518911
11+540 Unnamed Drainage Feature Highway 11 Blyth 46.5038 -79.5218
11+662 Unnamed Drainage Feature Highway 11 Blyth 46.5047 -79.5227
12+725 Unnamed Tributary to Little Sturgeon River Highway 11 Blyth 46.5115 -79.5323
13+400 Unnamed Tributary to Little Sturgeon River Highway 11 Blyth 46.5156 -79.5385
13+576 Unnamed Drainage Feature Highway 11 Blyth 46.5166 -79.5402
13+928 Unnamed Drainage Feature Highway 11 Blyth 46.5188 -79.5439
14+359 Unnamed Drainage Feature Highway 11 Blyth 46.5217 -79.5477
15+512 Unnamed Tributary to Tomiko River Highway 11 Blyth 46.5283 -79.5596
16+118 Unnamed Drainage Feature Highway 11 Blyth 46.532 -79.5649
16+668 Unnamed Drainage Feature Highway 11 Blyth 46.5355 -79.5701
10+072 Unnamed Tributary to Little Tomiko River Highway 11 Notman 46.538 79.5742
10+475 Unnamed Drainage Feature Highway 11 Notman 46.5407 -79.5777
10+881 Unnamed Tributary to Little Tomiko River Highway 11  Notman 46.5431 -79.5817
11+430 Unnamed Drainage Feature Highway 11 Notman 46.5468 -79.5865
11+800 Unnamed Tributary to Little Tomiko River Highway 11  Notman 46.5491 -79.5899
11+976 Unnamed Drainage Feature Highway 11 Notman 46.5503 -79.5918
12+541 Unnamed Tributary to Little Tomiko River Highway 11 Notman 46.5536 -79.5971
12+763 Unnamed Drainage Feature Highway 11 Notman 46.5551 -79.599
13+241 Unnamed Drainage Feature Highway 11 Notman 46.5585 -79.6041
13+464 Unnamed Drainage Feature Highway 11  Notman 46.5597 -79.6056
13+680 Unnamed Drainage Feature Highway 11 Notman 46.5612 -79.608
14+073 Unnamed Tributary to Tomiko River Highway 11  Notman 46.563 -79.6116
14+354 Unnamed Drainage Feature Highway 11 Notman 46.5632 -79.6114
14+408 Unnamed Tributary to Tomiko River Highway 11  Notman 46.5632 -79.6114
14+926 Unnamed Tributary to Tomiko River Highway 11 Notman 46.5675 -79.6205
16+060  Unnamed Tributary to Elbow Lake (Tomiko River)  Highway 11  Notman 46.5753 -79.6291
16+278  Unnamed Tributary to Elbow Lake (Tomiko River) Highway 11  Notman 46.5772 -79.6314
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A review of available background information was completed using several online sources, topographic maps,
aerial imagery, and other sources of natural heritage information provided by the Ontario Ministry of Natural
Resources (MNR). These resources were reviewed to obtain available existing fishery data such as species
composition, records of aquatic SAR, fish sanctuaries, migration barriers, watershed and drainage systems, and
associated wetlands. These resources included:

MNR Make-a-Map: Natural Heritage Information Centre (MNR, 2024a);

MNR Ontario Land Information Ontario (LIO) base mapping data (MNR, 2024b);
Aquatic resource area point segment
Aquatic resource area line segment
Aquatic resource area polygon segment
Watershed mapping

Fisheries and Oceans Canada (DFO) (SAR) On-line mapping (DFO, 2024);

SAR in Ontario Species Range Maps (Ontario Ministry of the Environment, Conservation and Parks
[MECP], 2024);

MNR Fish OnLine (MNR, 2024c); and

MNR Forest Management Plan (Ontario Ministry of Natural Resources and Forestry [MNRF], 2019).

The Notice of Study Commencement and request for available fisheries data associated with the Study Area was
submitted to the Northeast Regional Operations Division of the MNR in October 2023 in accordance with the
Protocol. A response was received from Lynn Moreau (Regional Planner) on November 30, 2023. A copy of agency
correspondence can be found in Appendix B.

The Study Area consists of GWP 5151-21-00 from Sand Dam Road northerly to Ellesmere Road. The
watercourses within the Study Area spanned the Little Sturgeon River watershed and the Tomiko River watershed.
In-water work timing windows are typically determined by the MNR and are based on the spawning and early
development periods of fish that occur in a watercourse. Limited fish community data was available for the
watercourses in the Study Area through the background information review, including through correspondence with
MNR. As such, MNR have not provided in-water work timing windows for construction and have indicated that
timing windows are to be informed by the results of this assessment.

2.1.1 Little Sturgeon River Watershed

The Little Sturgeon River watershed covers approximately 19,734 hectares of land and is located approximately
12 km north of the City of North Bay (MNR, 2024b). The Study Area spans the watershed for approximately 6.5 km
north from Sand Dam Road. The tributaries from this watershed flow into Little Sturgeon River, which ultimately
discharges into Lake Nipissing. The portion of the Study Area that spans the headwaters in the upper reaches of
the Little Sturgeon River watershed crosses six mapped watercourses, with additional inputs, drainage features,
wetland, and tributaries visible in satellite imagery and mapping crossing and adjacent to Highway 11. Fishery and
waterbody information for watercourses in the Study Area was limited. Some tributaries to the Little Sturgeon River,
including the Little Sturgeon River at 15+975/16+035, and 15+630 in Merrick Township are designated as
coldwater thermal regime with records of Brook Trout (Salvelinus fontinalis) (MNR 2024b).
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2.1.2 Tomiko River Watershed

The Tomiko River watershed covers approximately 55,027 hectares of land and is located approximately 25 km
north of the City of North Bay along Highway 11 (MNR, 2024b). The Study Area spans approximately 7.5 km of this
watershed. The tributaries flow into Tomiko Lake, discharge into Tomiko River, and then flow approximately 7 km
before converging with the Sturgeon River. Tomiko Lake is the confluence point for many lakes and tributaries
within the Tomiko River watershed, with the most upstream locations including Little Tomiko Lake, Poplar Lake,
and North Spruce Lake. Mapped watercourses as well as additional inputs, drainage features, wetlands, and
tributaries visible in satellite imagery and mapping cross and flow adjacent to Highway 11. Fishery and waterbody
information for watercourses in the Study Area is limited. Thermal regimes for several watercourses within and
adjacent to the Study Area are designated as warmwater, including the tributaries to the Little Tomiko River at
10+881 and 11+800 in Notman Township. However, further downstream, the Little Tomiko River is designated as
coldwater thermal regime with records of Brook Trout. Coolwater thermal regime game fish (i.e., frequently targeted
by recreational anglers) including Northern Pike (Esox lucius), Smallmouth Bass (Micropterus dolomieu), and
Walleye (Sander vitreus) are present in Jarvis Lake, Tomiko River, and Elbow Lake, all outside of but near the
Study Area.

2.1.3 Aquatic Species at Risk

Under the Ontario Endangered Species Act, 2007 (ESA) and the federal Species at Risk Act, 2002 (SARA), only
species listed as Threatened (THR) and Endangered (END) receive individual and habitat protection. For the
purposes of this report, these species will be considered SAR. Aquatic Special Concern (SC) species are not
subject to prohibitions under the ESA or SARA, but the species and their habitat are considered through the
recommendations in applicable Management Plans drafted under the ESA or SARA and the general provisions of
the Fisheries Act, 1985. It is important to note that any SC species potentially present within the Study Area may be
uplisted to THR or END during the lifetime of the Project. Should this occur, consultation with relevant federal and
provincial government agencies may be required to determine how to proceed and avoid contravention of the ESA
and/or SARA.

No aquatic SAR are known to inhabit the watercourses identified in the Study Area based on the background
information review. This includes the Little Sturgeon River and its tributaries in the Study Area.
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Results obtained from the field investigations were used to characterize the fish habitat, identify any sensitive or
significant aquatic features that may be impacted by the proposed work, and to inform Project design of fisheries-
related constraints and considerations applicable to the Project. The aquatic component of the fisheries
assessment was completed following methodologies outlined in the Guide and in conjunction with the Protocol.
Fisheries survey and detailed assessment of fish habitat were completed where waterbodies intersected with
Highway 11, as shown in Table 1 and Figure 1, to describe the fish habitat in detail at those specific locations, and
to identify and characterise the fish habitat at all waterbodies in the Study Area. Field investigations were
completed by a team of two AECOM ecologists, and when possible were accompanied by a member of Temagami
First Nation The fish habitat in the Study Area assessed and described in detail herein is therefore not an
exhaustive extent of all fish habitat in the Study Area.

Two separate assessments (spring and summer) were completed in order to capture potential seasonal changes in
habitat conditions. During the spring field investigations from April 29 to May 15, 2024, sites identified as possible
watercourses were initially inspected to determine the potential to support fish. Habitat features, barriers to fish
passage and access, flow regime, and connectivity to direct fish habitat are typically taken into consideration when
making this determination. According to the Guide, detailed and general assessments were completed for
waterbodies within the Study Area where potential fish habitat was identified and where accessible on public or
MTO land. This included: documentation, photographs and site sketches of channel characteristics (i.e.,
morphology, mean channel dimensions, water quality parameters), general fish habitat features (i.e., substrate and
aquatic vegetation composition, in-stream and riparian cover, function of habitat for fish), areas of sensitivity such
as areas of erosion potential, suitable habitat to support important fish life processes (i.e., spawning, migration,
nursery habitat), suitable habitat to support aquatic SAR (i.e., spawning, migration, general use, nursery, etc.), and
any other notable observations relating to the aquatic environment.

As per the Guide, the Study Area at each watercourse crossing was divided into two zones to assess fish habitat
and ultimately inform the potential impacts from the proposed works on fish habitat. The Zone of Detailed
Assessment (ZDA) typically includes the area within the MTO right-of-way (ROW), from 0 m to 50 m downstream of
the ROW, and from 0 m to 20 m upstream of the ROW. The Zone of General Assessment (ZGA) covers from 50 m
to 200 m downstream of the ROW and from 20 m to 50 m upstream of the ROW (of which only a general
description of the aquatic environment is reviewed).

A second assessment of fish habitat in the Study Area was completed again during the summer field investigations
between August 6 and August 23, 2024. During the summer field investigation, fish habitat that was assessed in
the spring were assessed again to confirm habitat conditions and update as needed pending seasonal changes.

Fish sampling was also completed during the summer of 2024 at select locations where potential fish habitat was
identified. Fish sampling was carried out using one or a combination of: dip net, angling, seine net, minnow traps
baited with dry cat food, and backpack electrofishing. Site conditions at the time of assessment dictated the
method(s) that were employed, such as water depth, visibility, conductivity, substrate type, safe access, etc. The
fish collections were carried out under the authority of a License to Collect Fish for Scientific Purposes from the
MNR.

A photographic record was collected during the field surveys and is provided in Appendix C. Raw field notes
recorded during the fish habitat assessments are provided in Appendix D.
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Those features that intersect with the current alignment of Highway 11 and determined to be direct fish habitat are
described below. Table 2 summarizes the existing fish habitat conditions documented through field investigations.
Those determined through field investigations to not be direct fish habitat are not discussed further but are included
in Table 2 for reference. Table 3 provides a summary of the fish community documented through field
investigations and background information review. A photographic log is provided in Appendix C. Appendix A,
Figure 2 illustrates the site conditions and locations of notable habitat features, opportunities, and constraints
documented during field investigations. A summary table of the raw field data collected is provided in Appendix D.

3.2.1 15+975/16+035 Merrick Township  Little Sturgeon River

The watercourse flowed southwesterly underneath Highway 11 approximately 129 m northeast of Sand Dam Road.
The feature was characteristic of a sinuous watercourse with oxbows and sandbars throughout that has been
partially channelized. The thermal regime was identified as coldwater (MNR, 2024b). The flow regime was
permanent, based on the size and clear channel definition of the watercourse.

Upstream (north) of the Highway 11 and Stewart Hammel Road was a straightened channel that appeared to have
been excavated to redirect flow to an open-foot, 8 m span arch culvert (at 15+975), to create a perpendicular
crossing for this watercourse possibly to alleviate flooding and/or washout of the highway where the original
crossing at 16+035 was situated on a meander bend. The open-foot concrete arch conveyed flow through the
straightened channel at 15+975.

Approximately 10 m north of the open foot arch culvert at 15+975 where the straightened diversion channel
conveyed flow, what was presumed to be the original, natural meandering channel intersected with Highway 11 at
approximately Station 16+035. This channel did not convey flow under the highway, but diverged from the
straightened channel approximately 65 m upstream of Highway 11, intersected with Steward Hammel Road and
Highway 11, and continued downstream in a sinuous channel for approximately 185 m before its confluence and
reconnection with the straightened channel. Details are shown in Figure 1A of Appendix A. This channel can
therefore also be described as a diversion or side channel of the main, straightened active channel crossing
Highway 11 at Station 15+975. This watercourse was therefore assessed where the channelized diversion crossed
Highway 11 at 15+975, and again where the original channel met and flowed along the ROW of Highway 11 at
16+035.

In general, other than typical seasonal changes and unless otherwise stated, the physical conditions observed
during the spring and summer assessments were consistent.

3.2.1.1 15+975 Merrick Township  Little Sturgeon River

A natural sinuous watercourse flowed south to Stewart Hammel Road, where the straightened diversion channel
crossed this road and conveyed flow through two 1.5 m corrugated steel pipe (CSP) culverts. At the time of the
spring assessment and during higher flow conditions, these culverts were both nearly entirely submerged. Signs of
erosion of this embankment as well as a sinkhole in Stewart Hammel Road were observed, and what appeared to
be deposited embankment material in the watercourse.

Approximately 25 m from Stewart Hammel Road, this straightened channel was crossed again by Highway 11 via
the 8 m span open foot concrete arch culvert. Within the upstream ZDA of the straightened channel, the
morphology consisted entirely of flats. The substrate consisted of a mix of sand, silt, cobble, gravel, and boulder (in
order of dominance). Coarse substrate was more prevalent in the thalweg and creekbed. The banks were slightly
unstable and vulnerable to erosion, with some signs of erosion (e.g., exposed eroding material, point bars)



Ontario Ministry of Transportation
Preliminary Design of the Highway 11 2+1 Roadway Model Pilot Project: GWP 5151-21-00
Fish and Fish Habitat Existing Conditions Report

Ref:  60713279 AECOM
Rpt_2025-05-07_Final Hwy 11 2+1 Fish Ec Report Gwp5151-21-00(South)_60713279 8

predominantly on the east bank and scour at the culvert inlet at Stewart Hammel Road. In-stream cover for fish was
observed to be sparse in the spring, but improved visibility during lower flows during the summer assessment
observed a moderate mean (60% cover) amount of in-stream cover consisting mainly of boulder/cobble, woody
debris, and undercut banks. Riparian cover consisted of overhanging shrubs and herbaceous vegetation, including
Speckled Alder (Alnus incana) and overhanging grasses, shading up to 30% of the channel. Aquatic vegetation
was absent during the spring assessment, but Water Smartweed (Persicaria amphibia) was present in sparse
amounts during the summer assessment. The surrounding land use other than the highway and access road was
forest on the east bank, commercial property to the west, and on the west bank the watercourse was bordered by
thicket swamp. Discarded bait containers also indicated use of the area for recreational angling, and a possible
recreational access point at the road crossing (e.g., canoes, etc.). In this swamp on the west bank and north of
Stewart Hammel Road were sections of finger channels and flooded pockets with hummocks of grasses and
sedges (Carex sp.). During high flows of freshet in early spring, this swamp, with abundant grasses and hummocks
in flooded finger channels, was suitable spawning habitat for Northern Pike.

During the summer assessment when water levels were lower, a bed of clean gravel substrate was observed near
the inlet of the concrete arch culvert. This bed of gravel was suitable spawning material for Brook Trout. Juvenile
Brook Trout were observed during fish community sampling, which further indicates the potential spawning and
nursery function of the habitat. The mean channel dimensions between the spring and summer assessments were:
13.67 m mean wetted width (MWW), 1.9 m mean wetted depth (MWD), 14.3 m mean bankfull width (MBW), and
2.12 m mean bankfull depth.

Within the downstream ZDA of the straightened channel, the morphology consisted entirely of flats. The substrate
consisted of a mix of gravel, boulder, sand, silt, and muck (in order of dominance). Coarse substrate was more
prevalent in the thalweg and creekbed. The banks were slightly to moderately unstable and eroding (i.e., exposed
material and slumping). In-stream cover for fish (mean 20% cover) was provided mainly by boulder and woody
debris. Riparian cover consisted of Speckled Alder, providing shade and overhanging cover to 30%-59% of the
channel. Aquatic vegetation was absent. The surrounding land use, other than the highway, was utilities corridor,
thicket swamp, and forest. The mean channel dimensions were: 11.25 m MWW, 1.3 m MWD, 11.25 m MBW, and
1.3 m MBD.

Spill containment and cleanup measures (i.e., spill socks, containment boom) were observed on the water s surface
in the downstream ZDA. These were observed in both the spring and the summer assessments. It is presumed
these measures were deployed to address a spill in the watercourse, however it was undetermined whether they
had been abandoned, or spill cleanup spanned over the course of the spring and summer.

3.2.1.2 16+035 Merrick Township  Unnamed Tributary to Little Sturgeon River

Within the upstream ZDA the channel of standing water diverted from the straightened channel and ran westerly,
parallel to Highway 11 on the north side for approximately 68 m before intersecting with Highway 11. The
morphology consisted entirely of flats with the following channel dimensions: 8.0 m MWW, 1.58 m MWD, 8.0 m
MBW, and 1.68 m MBD. The substrate consisted (in order of dominance) of silt, sand, detritus, muck, boulder, and
clay. In-stream cover for fish (mean 15% cover) was provided mainly by woody debris, boulder, and organic debris.
The banks were slightly unstable and vulnerable to erosion. Riparian vegetation consisted of Speckled Alder, White
Meadowsweet (Spiraea alba), Sweet Gale (Myrica gale), and overhanging grasses which provided overhanging
cover and shade to 30%-59% of the channel. Aquatic vegetation was absent. The surrounding land use, other than
the highway, consisted of forest and thicket swamp. Portions of the thicket swamp on the north bank between
Highway 11 and Steward Hammel Road contained finger channels and hummocks of narrow vegetation inundated
with water suitable for Northern Pike spawning habitat. Spill containment and cleanup measures (i.e., tarp and
boom) were observed at the toe of the embankment slope and edge of the channel at the west bank. Erosional rills
and gullies were observed on the highway embankment alongside the channel.
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No crossing structure was observed where the channel intersected with the highway. Within the downstream ZDA,
the channel of standing water continued parallel to the highway within the ROW for approximately 70 m before
continuing southerly in a sinuous channel. The morphology consisted entirely of flats with the following channel
dimensions: 10.6 m MWW, 1.16 m MWD, 10.65 m MBW, and 1.18 m MBD. The substrate consisted of silt, detritus,
sand, muck, and gravel. In-stream cover for fish (mean 30% cover) was provided mainly by woody debris, aquatic
vegetation, organic debris, and undercut banks (in order or dominance). Aquatic vegetation consisted of
submergent and emergent grasses and sedges. The banks were mainly slightly unstable and vulnerable to erosion.
Riparian vegetation consisted of Speckled Alder, White Meadowsweet, Sweet Gale, and overhanging grasses
which provided overhanging cover and shade for up to 59% of the channel. The surrounding land use, other than
the highway, consisted of utilities corridor, forest, and thicket swamp. Portions of the thicket swamp along both
banks contained finger channels and hummocks of narrow vegetation inundated with water suitable for Northern
Pike spawning habitat. Erosional rills and gullies were observed on the highway embankment alongside the
channel, and embankment material deposited on the creekbed was observed within the ROW. A beaver dam
observed downstream of the ZDA may be an impediment to fish passage.

3.2.2 12+725 Blyth Township  Unnamed Tributary to Little Sturgeon River

The watercourse was a channel flowing southeasterly through wetlands and crossing Highway 11 via a concrete
pipe culvert (1.5 m diameter). The watercourse is characteristic of a permanent flow regime based on the clear and
defined active channel. A designated thermal regime was not available from secondary sources or the MNR but is
assumed to be coldwater based on the thermal regimes of similar, nearby watercourses of the watershed. In
general, other than typical seasonal changes and unless otherwise stated, the physical conditions observed during
the spring and summer assessments were consistent.

Within the upstream ZDA and during the initial spring assessment, the channel morphology consisted of runs (75%)
and pools (25%). During the lower flows of the summer assessment the run morphology had slowed to flats and
pools. The mean channel dimensions of the majority of the ZDA between the spring and summer assessments
were: 0.46 m MWW, 0.32 m MWD, 0.46 m MBW, and 0.49 m MBD, and in the pool at the culvert inlet 5.75 m
MWW, 0.7 m MWD, 6.25 m MBW, and 0.86 m MBD. The substrate consisted of a mix of boulder, cobble, silt, sand,
detritus, gravel, sand, muck, and clay (in order of dominance), with sand, gravel, and boulder more prevalent in the
inlet pool. The in-stream cover for fish (mean 20% cover) consisted of woody debris, boulders, aquatic vegetation,
and undercut banks. Aquatic vegetation consisted mostly of submergent grasses. The banks were mostly slightly
unstable and vulnerable to erosion. Riparian vegetation consisted of shrubs, grasses, and herbaceous vegetation
such as Speckled Alder, White Meadowsweet, goldenrod (Solidago sp.), Reed Canary Grass (Phalaris
arundinacea), cattails (Typha sp.), Tamarack (Larix laricina), and Dark Green Bulrush (Scirpus atrovirens), which
provided overhanging cover and shade to 60% - 89% of the channel. The surrounding land use, other than the
highway, was mainly fen, thicket swamp wetland, and forest. Piled boulders were observed at the crest of the inlet
pool which likely impeded fish passage, particularly during lower flows.

Within the downstream ZDA, the channel morphology consisted mostly of flats (80%) and pool at the culvert outlet.
Minimal change in morphology was observed during the summer. The mean channel dimensions of the majority of
the ZDA were: 0.75 m MWD, 3.5 m MWW, 0.98 m MBD, and 3.7 m MBW. The outlet pool was 0.9 m MWD, 4 m
MWW, 1.15 m MBD, and 5 m MBW. The substrate consisted of (in order of dominance) detritus, muck, silt, sand,
cobble, and gravel. The in-stream cover (mean 20% cover) consisted of woody debris, organic debris, and cobble.
Aquatic vegetation was absent. The banks were stable, and riparian vegetation consisted of overhanging shrubs
and sedges, which provided overhanging cover and shade to 30% - 89% of the channel. The surrounding land use,
other than the highway, was utilities corridor, fen, thicket swamp wetland, and forest. Remnants of an inactive
beaver dam were observed below the outlet pool but was not likely impeding fish passage.
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3.2.3 13+400 Blyth Township  Unnamed Tributary to Little Sturgeon River

The watercourse was a channel conveying flow westerly across Highway 11 via a 1.3 m concrete pipe culvert on
the upstream side of the highway. The watercourse exited the crossing structure through a 1.3 m x 1.2 m open foot
concrete box culvert. It s presumed this concrete box culvert was extended on the upstream (northeast) side using
the concrete pipe culvert. The watercourse conveyed flow westerly from a low-lying, saturated cattail marsh
wetland and under the highway where it drained to a receiving online wetland that flowed southerly along the west
side of the highway. The watercourse crossing the highway was characteristic of an intermittent flow regime, based
on low flows, lack of defined channel outside of the ROW on the upstream side, and Sphagnum sp. moss growth
on the bed of the channel. However, the short channel at the culvert outlet where it tied into the receiving wetland
(and the receiving wetland itself) were characteristic of permanent flow regime, based on size, flow, and clearly-
defined active channel. The surrounding land use, other than the highway, included utilities corridor, forest, and
wetland. A designated thermal regime was not available from secondary sources or the MNR but is assumed to be
coldwater based on the thermal regimes of similar, nearby watercourses of the watershed. In general, other than
typical seasonal changes and unless otherwise stated, the physical conditions observed during the spring and
summer assessments were consistent.

Within the upstream ZDA and during the initial spring assessment, the channel morphology consisted entirely of
runs. The mean channel dimensions of the ZDA in the spring were: 0.8 m MWW, 0.2 m MWD, 1.6 m MBW, and
0.35 m MBD. The channel was dry during the summer assessment. The substrate consisted of (in order of
dominance) sand, gravel, silt, and boulder. The in-stream cover for fish (mean 30% cover) consisted of cobble,
boulder, and woody debris. Filamentous algae was observed, but otherwise aquatic vegetation was absent. A low-
lying water collection area from which the channel flowed was thick with cattail. The riparian vegetation consisted of
shrubs and the adjacent forest which provided overhanging cover and shade to 60% - 89% of the channel,
including Broadleaf Cattail (Typha latifolia), Tamarack, Speckled Alder, White Pine (Pinus strobus), Eastern White
Cedar (Thuja occidentalis), Black Spruce (Picea mariana), goldenrod, Tall White Aster (Symphyotrichum ericoides),
St. Johns Wort (Hypericum perforatum), Dark Green Bullrush, Reed Canary Grass, Leatherleaf (Chamaedaphne
calyculata), and Sweet Gale. The banks were stable and protected from erosion by rock and hard, non-erodible
material. Aside from the seasonal fish passage impediment caused by low or intermittent flow, debris and blast rock
at the culvert inlet were also impediments to fish passage. Furthermore, the culvert was positioned at a gradient
and the resulting velocity created a permanent fish passage impediment.

Within the downstream ZDA and during the spring assessment, flow from the intermittent watercourse flowed for
approximately 15 m through what appeared to be a straightened channel, that converged with the receiving wetland
that flowed parallel to the highway. The morphology in the channel was entirely flats. The channel dimensions
were: 0.65 m MWD, 2.35 m MWW, 0.9 m MBD, and 2.75 m MBW. The substrate was (in order of dominance) sand,
silt, detritus, clay, gravel, and boulder. The banks were stable and protected from erosion by rock and hard, non-
erodible bank material. In-stream cover in the channel (mean 15% cover) was provided mainly by woody debris,
organic debris, and boulders. Aquatic vegetation was absent. Riparian vegetation included trees and saplings of the
ROW, and provided overhanging cover and shade to 30%-59% of the channel.

The receiving online wetland was a dammed watercourse with a series of beaver ponds. Based on aerial imagery,
the wetland in the ZDA was approximately 35 m wide. Within the ZDA (up to approximately 35 m downstream of
the straightened channel input), the MWD was 0.75 m at the time of the summer assessment. The substrate
consisted of (in order of dominance) muck and boulder, while on the shoreline cobble, boulder, gravel, bedrock,
and sand were observed. In-water cover (mean 70% cover) was provided by aquatic vegetation, woody debris,
cobble, and boulder. The aquatic vegetation consisted of emergent varieties, mainly cattail and bulrush (Scirpus
sp.). The riparian vegetation included White Pine, Tamarack, White Meadowsweet, Red Maple (Acer rubrum), and
vegetated hummocks of Leatherleaf and Sweet Gale. A beaver dam was observed approximately 34 m
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downstream of the culvert outlet, and several dams could be seen from satellite imagery. The beaver dams may
impede fish passage but are not likely a complete barrier.

3.2.4 15+512 Blyth Township  Unnamed Tributary to Tomiko River

The watercourse flowed westerly across Highway 11 via a 1.2 m x 0.8 m concrete box culvert (either open-foot or
box culvert with accumulated deposited material) from a low-lying, saturated water collection area with cattail
throughout. After exiting the culvert outlet, the watercourse shifted direction and continued northwesterly along the
highway as an online wetland created by a series of beaver dams on the watercourse. The watercourse was
characteristic of a permanent flow regime. Though the active channel was poorly-defined through the vegetation
upstream (northeast) of the highway, substrate sorting and lack of vegetation in the channel indicated permanent
flow. A designated thermal regime was not available from secondary sources or the MNR but is assumed to be
warmwater based on the thermal regimes of similar, nearby watercourses of the watershed. The surrounding land
use, other than the highway, was utilities corridor, forest, wetland, and recreational snowmobile trail. In general,
other than typical seasonal changes and unless otherwise stated, the physical conditions observed during the
spring and summer assessments were consistent.

Within the upstream ZDA and during the spring assessment, the channel morphology consisted of flats and runs.
The channel dimensions of the ZDA in the spring and summer were similar, with the exception of the wetted width
which in the spring the low-lying cattail wetland area was wetted throughout and notably wider than in the summer
(mean 20 m). Other than this saturated water collection area, the mean spring and summer channel dimensions
were: 0.9 m MWW, 0.16 MWD, 1.1 MBW, and 0.18 m MBD. The substrate consisted of (in order of dominance)
gravel, silt, muck, cobble, detritus, and boulder. Coarse substrate was more prevalent in the ROW and areas of run
morphology. The in-stream cover for fish (mean 50% cover) consisted of boulder, woody debris, cobble, and
overhanging and instream emergent vegetation including cattails, grasses, and sedges. The riparian vegetation
consisted mainly of trees and shrubs of the adjacent forest and ROW, shading 60% - 89% of the watercourse and
included Eastern White Cedar, Blue Spruce (Picea pungens), Sweet Gale, Speckled Alder, goldenrod, Tall White
Aster, White Meadowsweet, Leatherleaf, grasses, Balsam Fir (Abies balsamea), White Birch (Betula papyrifera),
Wild Strawberry (Fragaria virginiana), and Large Leaf Aster (Eurybia macrophylla). The banks were stable and
protected from erosion by rock and hard, non-erodible material. Aside from the seasonal fish passage impediment
caused by low flow, a rock and debris jam in the ROW may also impede fish passage. Discarded asphalt and
remnants of a CSP were observed in the ROW. The boulder and cobble within the ROW appeared to be iron-
stained, indicating groundwater inputs. Erosional gullies and rills were observed along the highway embankment.

Within the downstream ZDA, the watercourse changed direction at the culvert outlet and continued to the northwest
as a well-defined straightened channel for approximately 40 m - 50 m within the ditchline in the ROW before
draining to an open water pond of standing water in a large fen. The morphology in the channel was entirely flats.
The channel dimensions were: 0.37 m MWD, 3 m MWW, 0.35 m MBD, and 2.43 m MBW. The substrate was (in
order of dominance) gravel, detritus, sand, silt, muck, and boulder. Much of the gravel substrate observed in the
channel appeared to be deposited embankment material as a result of the highway embankment erosional gullies
and rills observed along the embankment. The banks were stable and protected from erosion from the riprap of the
ditchline. In-stream cover in the channel was provided by woody debris, aquatic vegetation, organic debris, and
boulder, cobble, and undercut banks. The available in-stream cover had significantly increased from spring (mean
30%) to summer (mean 85%) attributed to growth of emergent and submergent vegetation and particularly in or
near the outlet to the ponded water of the fen, including grasses, sedges, cattail, bulrush, Common Bladderwort
(Utricularia vulgaris), and Yellow Pond Lilly (Nuphar lutea). Riparian vegetation included Tamarack, cattail, White
Meadowsweet, Leatherleaf, Bracken Fern (Pteridium sp.), Sweet Gale, sedges, Sheep Laurel (Kalmia angustifolia),
St. Johns Wort, and Bog Cranberry (Vaccinium oxycoccos) which provided overhanging cover and shade to 29% -
89% of the watercourse. Seasonal low flows were likely an impediment to fish passage. Iron staining was observed
on the rocks downstream of the outlet, indicating groundwater upwelling.
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3.2.5 10+881 Notman Township  Unnamed Tributary to Little Tomiko
River

The watercourse flowed southeasterly through thicket and treed swamp and crossed Highway 11 via a 1.8 m x 1.3
m concrete open foot box culvert. The watercourse was characteristic of a permanent flow regime based on its size
and the clear and defined active channel. A series of beaver dams, some intact at the time of assessment and
some breached, created sections in the ZDA of flow, and areas of impounded water. Based on satellite imagery, it
appeared as though the channel in the ZGA downstream of the culvert may have previously been a sinuous
channel meandering through the thicket swamp that has been straightened. This is based on the visible remnants
of the meandering channel, and the uncharacteristically straight channel originating from the culvert outlet and
traversing what remained of the meandering channel, up to approximately 150 m downstream. The thermal regime
was identified as warmwater (MNR 2024b). Other than the highway, the surrounding land use was utilities corridor,
forest, and wetland. In general, other than typical seasonal changes and unless otherwise stated, the physical
conditions observed during the spring and summer assessments were consistent.

Within the upstream ZDA, a beaver dam was present approximately 10 m upstream of the culvert inlet. Above the
dam (i.e., the ZDA from 10 m  20 m upstream of the culvert) was a pond of open water approximately 20.5 m
(mean) wide and 25 m long, but the area of the wetland including saturated hummocks of vegetation and floating
mats was approximately 50 m wide (mean). The substrate in the pond was mainly detritus, muck, and silt, with
sand predominantly observed in the thalweg mid-pond, where from the ponded water overtopped the dam in the
spring and flowed downstream. In the summer, the dam had been reinforced and prevented this overtopping, with
only a smaller stream of flow circumventing the dam through the thicket swamp on the north side. The detritus,
muck, and floating mats of vegetation were more prevalent bordering the ponded water. The floating mats of
vegetation as well as woody debris provided cover to shoreline areas and shade (mean 1% - 29%). In-stream cover
for fish within the ponded water (mean 20% cover) consisted mainly of aquatic vegetation, organic debris, and
woody debris from the beaver dam, with trace amounts of boulder. Aquatic vegetation included mainly emergent
grasses, sedges, cattails, Yellow Pond Lily, and Water Smartweed.

Within the upstream ZDA, flowing from the beaver dam for approximately 10 m before entering the culvert inlet was
a defined channel, that flowed entirely as run morphology in the spring but flowed to entirely flats in the summer
assessment as flow had decreased. The mean spring channel dimensions were 0.2 m MWD, 3.3 m MWW, 0.55 m
MBD, and 3.2 m MBW. The substrate consisted of cobble, gravel, sand, boulder, silt, clay, detritus, and muck.
Riparian vegetation was primarily terrestrial grasses and herbaceous vegetation including Speckled Alder, Sweet
Gale, goldenrod, asters (Aster sp.), White Meadowsweet, and Jewelweed (Impatiens capensis) which provided
overhanging cover and shade to 1% to 59% of the watercourse. In-stream cover for fish (mean 53% cover) was
provided mainly by boulder, woody debris, aquatic vegetation, and undercut banks.  The beaver dam was an
impediment, but not likely a complete barrier to fish passage.

Within the downstream ZDA, the active channel bordered by shrub thicket swamp flowed as runs in the spring, but
flat morphology was more prevalent in the summer. The mean channel dimensions were: 4.73 m MWW, 0.82 m
MWD, 5.1 m MWB, and 1 m MBD. The substrate consisted of (in order of dominance) a mix of cobble, gravel,
sand, boulder, silt, clay, detritus, and muck. Some signs of instability and erosion (e.g., undercutting) were
observed on both banks. The in-stream cover (mean 48% cover) was provided mainly by woody debris, undercut
banks, cobble, aquatic vegetation, and boulder. The riparian vegetation of the bordering thicket swamp shaded
30% - 89% of the channel and included a mix of overhanging shrubs, herbaceous vegetation, and grasses such as
Speckled Alder, White Meadowsweet, cattails, goldenrod, sedges, Leatherleaf, and Sweet Gale. Along the right
bank riparian area and adjacent wetland, narrow-emergent vegetation and vegetated hummocks of grasses and
sedges were observed with pockets of water and finger channels throughout. When flooded during spring freshet,
this area was suitable spawning habitat for Northern Pike. A breached beaver dam was observed in the ZDA which
may impede passage but was not likely a barrier.
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3.2.6 11+800 Notman Township - Unnamed Tributary to Little Tomiko River

The watercourse flowed northerly through cattail swamp and crossed Highway 11 via a 0.9 m x 1.3 m open foot
concrete box culvert. The watercourse was characteristic of a permanent flow regime based on the presence of a
defined, active channel, substrate sorting, and aquatic vegetation. The thermal regime was identified as warmwater
(MNR, 2024b). Other than the highway, the surrounding land use was utilities corridor, forest, and wetland. In
general, other than typical seasonal changes and unless otherwise stated, the physical conditions observed during
the spring and summer assessments were consistent.

Within the upstream ZDA, two active channels flowed through a saturated cattail swamp and converged at the
culvert inlet. A mix of mainly run morphology with pools and flats were observed in these active channels. The
channel dimensions of the ZDA in the spring and summer were similar, with the exception of the pool of water that
accumulated at the embankment. The mean spring and summer channel dimensions were: 0.7 m MWW, 0.34 m
MWD, 0.9 m MBW, and 0.53 m MBD. The pool at the embankment was (mean) 22 m wide and 0.3 m deep in the
spring, and 5 m wide and 0.7 m deep in the summer. The substrate consisted of (in order of dominance) detritus,
silt, boulder, sand, and muck. Coarse substrate was more prevalent in the ROW and areas of run morphology. The
in-stream cover for fish (mean 43% cover) consisted of aquatic vegetation, organic debris, cobble, boulder,
undercut banks, and organic debris. Submergent, emergent, and floating vegetation were present throughout the
active channels as well as the mats of vegetation of the swamp, including: cattail, Canada Waterweed (Elodea
canadensis), grasses, sedges, algae, and Dark Green Bullrush. Riparian cover provided by the wetland vegetation
bordering the channels consisted mainly of overhanging herbaceous vegetation, grasses, sedges, and shrubs
including Speckled Alder, Leatherleaf, and Sweet Gale which shaded 1% - 59% of the channels. Both banks were
either stable with areas vulnerable to erosion, or slightly unstable with some undercutting. A steel grate covered the
culvert inlet, where debris accumulated and impeded fish passage.

Within the downstream ZDA of the highway, the watercourse continued in a single active channel through saturated
cattail swamp. Up to approximately 50 m downstream of the culvert was an inactive, breached beaver dam. Below
the beaver dam the watercourse continued through the ZGA as a well-defined channel through forest, suggesting
the cattail swamp at one time may have been a beaver pond. Downstream of the beaver dam in the ZGA, beds of
clean gravel substrate suitable for Brook Trout spawning habitat were observed. The morphology of the channel
was runs and flats. The mean channel dimensions between the spring and summer were similar with the following
mean dimensions: 1.3 m MWW, 0.25 m MWD, 1.14 m MBW, and 0.34 m MBD. Portions of both banks were noted
to be slightly unstable and vulnerable to erosion where undercutting was observed. In-stream cover (70% mean
cover) was provided mainly by aquatic and overhanging vegetation, cobble, woody debris, boulder, and undercut
banks. Wetland vegetation bordering the active channel and providing riparian cover included overhanging grasses,
sedges, cattail, Speckled Alder, White Meadowsweet, Flat-topped White Aster (Doellingeria umbellate), Broadleaf
Cattail, Sensitive Fern (Onoclea sensibilis), Canada Goldenrod (Solidago canadensis), grasses, and sedges.
Seasonal low flows were an impediment to fish passage.

3.2.7 12+541 Notman Township  Unnamed Tributary to Little Tomiko
River

The watercourse was a low-lying water collection area with cattails throughout at the highway embankment that
flowed southwesterly across Highway 11 via a 0.9 m wide concrete box culvert. From the culvert outlet, water
collected in a low-lying area before continuing in a poorly-defined channel through the forest. The watercourse was
characteristic of an intermittent flow regime, based on the lack of channel definition, but sufficient substrate sorting
and change in vegetation to suggest regular flow.  A designated thermal regime was not available from secondary
sources or the MNR but is assumed to be warmwater based on the thermal regimes of similar, nearby
watercourses of the watershed. The surrounding land use, other than the highway, was utilities corridor, forest, and
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wetland. In general, other than typical seasonal changes and unless otherwise stated, the physical conditions
observed during the spring and summer assessments were consistent.

Within the upstream ZDA, the watercourse flowed through a mixed forest and collected in a low-lying area with
cattails throughout at the highway embankment. The watercourse flowed from this area of pooling water and
cattails in a defined channel in the ditchline to the culvert. The mean channel dimensions were 0.25 m MWD, 3 m
MWW, 0.4 m MBD, and 3.2 m MBW. The morphology throughout the cattail stand and channelized watercourse in
the ditchline was flats throughout. The substrate consisted of (in order of dominance) detritus, muck, and silt. In-
stream cover (70% mean cover) was provided by emergent aquatic vegetation and organic debris. The banks were
stable and protected from erosion by the riprap in the ditchline. The riparian cattails and sedges throughout the
feature paired with the forest canopy provided little overhanging cover or shade to the feature (up to 29%). There
were remnants of an old beaver dam that did not influence flow or impede fish passage. Fish passage however was
likely impeded by seasonal low flows.

Within the downstream ZDA from the culvert outlet for approximately 35 m, the watercourse continued to flow in run
and flat morphology through the ditchline where water collected in a cattail stand, similar to the upstream ZDA.
Similar vegetation and cover (90% mean) to those observed in the upstream ZDA were observed in the ditchline.
The banks were stable and protected from erosion by the riprap in the ditchline. The substrate consisted of
approximately equal parts detritus, silt, and muck. The mean channel dimensions were 0.2 m MWD, 4.2 m MWW,
0.35 m MBD, and 4.5 m MBW. Once the flow changed direction and entered the forest from the ditchline, the
channelized watercourse dissipated and widened into a low-lying area and lacked channel definition. However,
some substrate sorting and aquatic vegetation including submergent and emergent grasses, and sedges were
observed. This low-lying area of run and pool morphology occupied the remainder of the ZDA, before the
watercourse continued in the forest in the ZGA in a poorly-defined channel. The mean dimensions of the low-lying
wetted area were 0.15 MWD, 11 m MWW, 0.25 m MBD, and 12 m MBW. The substrate consisted of (in order of
dominance) detritus, muck, and silt. In-stream cover for fish in this section (50% mean cover) was provided mostly
by organic debris and woody debris, with only trace amounts of aquatic vegetation. The riparian vegetation
consisted of trees and shrubs of the adjacent forest which provided overhanging cover and shade to 30% - 59% of
the watercourse. The low flows observed in this section, as noted in the upstream ZDA, is a likely seasonal
impediment to fish passage. Steep gradient observed in the ZGA, however, is likely a permanent impediment to
upstream fish movement from below the slope.

3.2.8 14+073 Notman Township - Unnamed Tributary to Little Tomiko River

The watercourse was a straightened channel through a fen that appeared to have been dredged to create the
drainage channel possibly to improve drainage from the highway. The watercourse is characteristic of a permanent
flow regime based on the size and dimensions, clear bank definition, substrate sorting, and change in vegetation.
These characteristics were observed only on the southwest (downstream) side of Highway 11. Upstream of the
highway, surface water collected in a saturated, low-lying area at the highway embankment, with cattails and
sedges throughout. No open water or indication of channel formation, regular flow, or access for fish including from
downstream of the culvert was observed. The area was dry during summer assessment. A pile of riprap was
observed immediately at the culvert inlet. Detailed assessment was completed where fish habitat potential was
present in the downstream ZDA. Other than the highway, the surrounding land use included utilities corridor, forest,
and wetland. A designated thermal regime was not available from secondary sources or the MNR but is assumed
to be warmwater based on the thermal regimes of similar, nearby watercourses of the watershed. In general, other
than typical seasonal changes and unless otherwise stated, the physical conditions observed during the spring and
summer assessments were consistent.

Within the downstream ZDA the single, straightened and dredged channel flowed southwesterly through an
extensive fen wetland. The channel morphology was pools and flats, with water pooling and feature widening at the
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highway embankment. The mean channel dimensions were: 1.35 m MWD, 4.3 m MWW, 1.75 m MBD, and 4.9 m
MBW. The substrate was a mix of muck and detritus. The banks were noted to be vulnerable to erosion and slightly
unstable. The in-stream cover (mean 50% cover) was provided by organic debris, aquatic vegetation, and woody
debris. The riparian vegetation was comprised of the wetland vegetation, shrubs, and trees of the fen bordering the
channel on either side which provided overhanging cover and shade to 30% - 59% of the channel. Riparian
vegetation of the bordering fen included cattails, Tamarack, Speckled Alder, Flat-top White Aster, Red Raspberry
(Rubus idaeus), Reed Canary Grass, Fireweed (Chamaenerion angustifolium), bulrush, Sensitive Fern, Canada
Goldenrod (Solidago canadensis), and Black Spruce (Picea mariana). Emergent and floating aquatic vegetation
including cattails and bulrush were observed in wetted areas of the fen bordering the channel. Low flow through the
culvert and a pile of riprap at the culvert inlet are likely impediments to fish passage.

3.2.9 14+408 Notman Township - Unnamed Tributary to Little Tomiko River

The straightened watercourse at crossing 14+408 Notman Township flowed easterly parallel to the highway
embankment in the ditchline on the west side, with some flow crossing the highway through a 0.9 m x 1.1 m open
foot concrete box culvert and flowing northerly through the forest, as well as continuing easterly along the ditchline.
Other than the highway, the surrounding land use was utilities corridor, forest, and wetland. The watercourse was
characteristic of an intermittent flow regime, based on the low flows observed and terrestrial vegetation grown on
the channelbed. A designated thermal regime was not available from secondary sources or the MNR but is
assumed to be warmwater based on the thermal regimes of similar, nearby watercourses of the watershed. In
general, other than typical seasonal changes and unless otherwise stated, the physical conditions observed during
the spring and summer assessments were consistent.

Within the upstream ZDA and during the spring assessment, the channel flowed parallel to the highway in the
ditchline, the morphology was entirely flats. The mean channel dimensions were: 0.15 m MWD, 2.2 m MWW, 0.45
m MBD, and 3.2 m MBW. During the summer, this section was dry other than an approximately 8 m long isolated
pool of standing water. The substrate was a mix of (in order of dominance) silt, sand, detritus, muck, boulder, and
clay. In-stream cover (80% mean cover) was provided mostly by aquatic vegetation, as well as organic debris and
boulders. In-stream vegetation included emergent grasses and cattail, algae, and Common Bladderwort. The banks
were mainly stable and protected by coarse material of the ditchline. Riparian vegetation along the ditchline
provided minimal overhanging cover and shade (up to 29%), provided by shrubs/saplings and cattails. Erosional
rills and gullies were observed along the highway embankment that may have resulted in embankment material
deposited in the channel and/or transported downstream.

Within the downstream ZDA, was a straightened channel either dug or blasted through rock, directing flow northerly
where it drained to another watercourse. The channel was dry during the summer assessment, aside from an
isolated pool at the culvert outlet. During the spring assessment, water flowed in entirely flat morphology. The mean
channel dimensions were: 0.15 m MWD, 0.8 m MWW, 0.25 m MBD, and 1.3 m MBW. The substrate consisted of
(in order of dominance) silt, sand cobble, detritus, muck, and bedrock. In-stream cover for fish (mean 45% cover)
was provided by organic debris, woody debris, boulder, and cobble. The channel was shaded by the trees of the
adjacent forest, but the understorey shrubs and herbaceous vegetation provided overhanging cover for up to 59%
of the channel. The banks were slightly unstable, and riparian vegetation from the adjacent forest included Bracken
Fern, Red Maple, Tamarack, and Canada Goldenrod. Aquatic vegetation was scarce and included only a few
cattails in the outlet pool and algae. The low flows observed are likely a seasonal impediment to fish passage.

3.2.10 14+926 Notman Township - Unnamed Tributary to Little Tomiko River

The straightened watercourse at 14+926 collected and conveyed flow directed from the ditchline on the west side of
Highway 11 from the north and the south. During the spring assessment, flow was more prevalent along the
ditchline from the south, where it crossed an entrance driveway via a CSP culvert before draining across the



Ontario Ministry of Transportation
Preliminary Design of the Highway 11 2+1 Roadway Model Pilot Project: GWP 5151-21-00
Fish and Fish Habitat Existing Conditions Report

Ref:  60713279 AECOM
Rpt_2025-05-07_Final Hwy 11 2+1 Fish Ec Report Gwp5151-21-00(South)_60713279 16

highway via 0.9 m x 0.9 m concrete box culvert. Other than the highway, the surrounding land use was utilities
corridor, forest, and wetland. The watercourse was characteristic of an intermittent flow regime based on the low
flows observed. Though a defined and clearly-formed active channel was observed downstream of the highway,
considering the feature was dry during summer assessments, terrestrial vegetation grown on the bed was
observed, and the channel dissipated into a low-lying, saturated stand of cattails that lacked any visible channel
formation or open water. A designated thermal regime was not available from secondary sources or the MNR but is
assumed to be warmwater based on the thermal regimes of similar, nearby watercourses of the watershed. In
general, other than typical seasonal changes and unless otherwise stated, the physical conditions observed during
the spring and summer assessments were consistent.

Within the upstream ZDA and during the spring assessment, water flowed northwesterly along the ditchline and
crossed the MTO entrance driveway before converging with drainage in the ditchline heading southeast. During the
spring assessment, the morphology was entirely runs with the exception of pooling water at the inlet. During the
summer assessment, the drainage ditch was dry and overgrown with cattails. The spring mean channel dimensions
were: 0.05 m MWD, 1.4 m MWW, 0.15 m MBD, and 1.7 m MBW. In the inlet pool of standing water was 0.3 m
MWD, 1.2 m MWW, 0.45 m MBD, and 1.4 m MBW. The substrate in the outlet pool was entirely boulder, and
through the remainder of the ZDA was (in order of dominance) gravel, boulder, and sand. The banks were stable
and protected from erosion by the riprap and other hard material of the ditchline. In-stream cover for fish (mean
30% cover) was provided mainly by boulder and aquatic vegetation including emergent sedges and cattails that
were abundant throughout the ZDA. The emergent vegetation provided little (up to 29%) shade and overhanging
cover to the channel. Several impediments to fish passage were observed. Low flows and dry summer conditions
are seasonal impediments to fish passage. The entrance culvert was severely perched and was a permanent
barrier to fish passage. Furthermore, a pile of riprap, possibly to control sediment transport, laid across the ditch
and channel upstream of the entrance culvert, and impeded fish passage. Erosional rills and gullies were observed
along the highway embankment, and what appeared to be deposited embankment material was observed on the
bed of the channel.

Within the downstream ZDA up to approximately 25 m downstream of the culvert outlet, a channel ran northerly
through forest before dissipating through a saturated, low-lying cattail stand. During the summer assessment, both
the channel and the cattail stand were dry, with only occasional, small and shallow puddles of water in the channel.
During the spring assessment, the morphology in the channel was nearly entirely runs with the exception of a pool
at the culvert outlet. The mean channel dimensions were: 0.05 m MWD, 0.95 m MWW, 0.1 m MBD, and 1.1 m
MBW. The pool of water at the culvert outlet was 0.25 m MWD, 0.6 m MWW, 0.5 m MBD, and 0.65 m MBW. The
substrate in the pool was cobble, and throughout the remainder of the channel consisted of (in order of dominance)
sand, gravel, silt, cobble, and bedrock. Erosional rills and gullies were observed at the highway embankment and
scour of the bank at the culvert outlet were observed. The gravel and sand substrate appeared to be highway
embankment material that had eroded, transported, and deposited on the bed of the channel. These beds of clean
gravel and sand substrate, however, did appear to be suitable spawning material for Brook Trout. The banks were
stable, though vulnerable to erosion with some mild undercutting observed on both the left and right banks. In-
stream cover for fish (20% mean cover) was provided by cobble, woody debris, aquatic and overhanging riparian
vegetation, and undercut banks. The aquatic vegetation observed included submergent and emergent grasses and
sedges. Riparian vegetation consisted of overhanging grasses and shrubs, and provided shade, overhanging, and
some in-stream cover to 60% - 89% of the channel. Erosional gullies and rills were observed along the highway
embankment with indication of material deposited on the bed of the channel. In addition to the fish passage
impediment created by low flows, slope gradient and lack of channel formation was an impediment to fish passage
where the flow entered the cattail stand.

From 25 m to 50 m downstream of the culvert was the cattail stand surrounded by treed fen. Based on aerial
imagery, the wetland is approximately 35 m wide and 130 m long. The cattail stand was saturated with water, but
choked with cattail and no channel formation or indication of any open water was observed. Access for fish to the
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wetland is unknown. The substrate was composed of silt, detritus, and muck. In-stream cover was high and
provided by the abundance of emergent vegetation (i.e., mainly cattails, as well as emergent sedges and grasses)
and woody debris, and organic debris.

3.2.11 16+060 Notman Township - Unnamed Tributary to Elbow Lake
(Tomiko River)

This watercourse was an online wetland that is intersected by Highway 11. Water was impounded at the highway
embankment on the northeast side and created an open-water pond. No water crossing structure was visible in the
highway embankment, and water was observed flowing through the large rock of the highway embankment. It is
unknown whether a structure was present or was submersed/buried. The watercourse was characteristic of a
permanent flow regime, based on the size, observed flow, substrate sorting, and vegetation composition. The
thermal regime was identified as warmwater (MNR 2024b). The surrounding land use, other than the highway, was
utilities corridor, forest, and wetland. In general, other than typical seasonal changes and unless otherwise stated,
the physical conditions observed during the spring and summer assessments were consistent.

Within the upstream ZDA an open-water pond of standing water approximately 120 m wide (mean) was present
and extended the length of the ZGA. The mean depth of the pond at the highway embankment during the spring
assessment was 1.25 m and the mean shoreline along the pond perimeter was 0.45 m. The shoreline and pond
bed substrate consisted mainly of muck, detritus, silt, and boulder, though boulders and cobble were more
prevalent along the shorelines and highway embankment, and muck/detritus were the dominant substrate distal
from the shorelines and embankment. In-water cover for fish (75% mean cover) was provided by woody debris,
aquatic vegetation, boulder, and organic debris. Submergent and emergent aquatic vegetation were present and
included Canada Waterweed, Water Smartweed, arrowhead (Sagitaria sp.), Water Arum (Calla palustris), and Soft-
stem Bulrush (Schoenoplectus tabernaemontani). Shoreline cover was scarce during the spring, but during the
summer season and vegetation growing season was provided by riparian shrubs and herbaceous vegetation,
boulder, and woody debris. Riparian vegetation included Speckled Alder, Sweet Gale, Eastern White Cedar,
Balsam Fir, and Reed Canary Grass. A series of beaver dams were observed using satellite imagery well outside of
the ZGA, which may impede fish passage. The lack of or buried highway crossing structure is a permanent barrier
to fish passage. A section of flooded shoreline with hummocks of narrow-emergent vegetation was observed along
the north bank near the intersection with the highway embankment, which may be suitable spawning habitat for
Northern Pike. However, given the series of beaver dams upstream that may impede fish passage and the highway
embankment restricting access from Elbow Lake downstream, access to this habitat for Northern Pike is not
anticipated.

Within the downstream ZDA, water flowed from the highway embankment and along the ditchline for approximately
10 m before continuing westerly through thicket. The 10 m of channel within the ROW flowed entirely as run
morphology and over sand and boulder substrate. The mean channel dimensions in this reach were: 0.2 m MWD,
1.5 m MWW, 0.18 m MBD, and 0.9 m MBW. The banks were stable and protected by the hard material of the ditch
and embankment. In-stream cover (60% mean cover) consisted of boulder, aquatic vegetation, and organic debris.
The aquatic vegetation consisted mainly of cattails, which provided 30% - 59% overhanging shade and cover to the
channel paired with the shrubs in the ROW and riparian area. Erosional gullies and rills were observed along the
embankment. Sand and gravel that appeared to be eroded embankment material were also observed deposited in
the thicket, channel, and the adjacent forest.

From where the watercourse diverged from the ditch into the wetland, one main channel and multiple smaller flow
paths travelled through and occasionally intersected with each other through cattail and Speckled Alder thicket
wetland.  In the main channel, water flowed in entirely flat morphology. The mean channel dimensions were: 0.4 m
MWD, 1.2 m MWW, 0.6 m MBD, and 1.45 m MBW. Based on satellite imagery, the mean width of the thicket
wetland in the ZDA was ~70 m. The substrate (in order of dominance) was sand, silt, detritus, and clay. The banks
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were moderately unstable and vulnerable to erosion. Some signs of erosion were observed (i.e., vertical banks of
exposed bank material, slumping banks, undercut banks). In-stream cover (60% mean) was provided by (in order
of dominance) undercut banks, organic debris, and woody debris. Aquatic vegetation was absent from the
channel(s), other than the abundant cattail and some sedges throughout the thicket wetland. The cattail and
riparian shrubs shaded and provided overhanging cover to 60% - 89 % of the channel, including Speckled Alder,
Spotted Joe Pye Weed (Eutrochium maculatum), Jewelweed, goldenrod, Canada Mint (Mentha canadensis), and
Sensitive Fern. The channels converged again into a single channel at approximately 40 m downstream of the
highway embankment and continued flowing west. Series of beaver dams were visible using satellite imagery
outside of the ZGA. Accumulated debris and seasonal low flows in the channel were seasonal impediments to fish
passage.

3.2.12 16+278 Notman Township - Unnamed Tributary to Elbow Lake
(Tomiko River)

Water from the treed conifer swamp on the northeast (upstream) side of Highway 11 pooled in a catchment area at
the highway embankment. Water collected in the pool and flowed across Highway 11 via a 1.8 m x 1.5 m concrete
box culvert, and continued southwesterly in a defined channel through treed conifer swamp. No clear, single active
channel on the upstream side of the highway and contributing flow to the pool was observed. However, based on
the size, flow, dimensions, substrate sorting, and lack of vegetation, flow regime of this pool and the channel on the
downstream/southwest side flowing downstream of the highway is presumed to be permanent. A designated
thermal regime was not available from secondary sources or the MNR but is assumed to be warmwater based on
the thermal regimes of the adjacent watercourses. In general, other than typical seasonal changes and unless
otherwise stated, the physical conditions observed during the spring and summer assessments were consistent.

Within the upstream ZDA, water pooled at the highway embankment. No clear, single channel providing direct input
to the pool was found but was surrounded by a low-lying catchment area and conifer swamp from which water
seeped into the pool. Typical of the higher flows of spring, the pool was larger in width and depth than that
observed in the summer, flooding the surrounding moss hummocks of the conifer swamp. During the spring the
mean wetted depth of the pool and the surrounding flooded areas was 1.1 m, and maximum depth in the pool 1.5 m
 2 m. In the summer the pool had reduced in size to 6 m MWW and 1.6 m MWD. The substrate in the pool was (in

order of dominance) detritus, muck, sand, and silt. In-water cover (mean 70% - 75% cover) was provided mostly by
woody debris, as well we organic debris, overhanging vegetation and algae, and undercut banks. Scour and some
undercutting was noted on both banks of the inlet pool, which were slightly unstable and vulnerable to erosion.
Riparian vegetation providing overhanging cover, shade, and some in-stream cover included Speckled Alder,
Sensitive Fern, Black Spruce, Balsam Fir, Canada Mint, Field Strawberry (Fragaria vesca), and Sphagnum sp.
moss. The banks were mainly stable and protected by coarse material of the ditchline. Riparian vegetation along
the ditchline provided minimal overhanging cover and shade (up to 29%), provided by shrubs/saplings and cattails.
Erosional rills and gullies were observed in the highway embankment, and the sand substrate in the pool may be
remnants of deposited embankment material. Low flow and accumulated debris at the culvert inlet were likely
seasonal impediments to fish passage.

During the summer assessment and within the downstream ZDA, the watercourse flowed southwesterly through
conifer swamp in entirely run morphology that widened as the channel progressed downstream through the ZDA.
The mean channel dimensions were 0.15 MWD, 0.5 m MWW, 0.75 m MBD, and 3 m MBW. The substrate
consisted of (in order of dominance) detritus, gravel, cobble, silt, sand, and boulder. The in-stream cover (mean
80% cover) was provided mainly by woody debris, cobble, boulder, organic debris, and undercut banks. The banks
were moderately unstable and vulnerable to erosion or signs of erosion were observed (e.g., undercut and scoured
banks). Overhanging cover 30% - 59%) was provided by woody debris and riparian vegetation of the swamp
including Speckled Alder, Red Maple, Balsam Fir, Black Spruce, Skunk Currant (Ribes glandulosum), Mountain
Maple (Acer spicatum), Marsh Fern (Thelypteris palustris), and White Birch (Betula papyrifera). Erosional rills and
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gullies were observed in the highway embankment, and the gravel and sand substrate observed may be deposited
embankment material that had eroded into the watercourse. The outlet of the culvert on the downstream side was
buried and not visible and impeded both flow and fish passage from upstream.

During the spring assessment access throughout the wetland was restricted; the downstream ZDA was therefore
assessed where accessible up to 10 m downstream of the highway embankment. The buried culvert and
accumulated debris impeded flow and fish passage from the upstream side. The channel morphology in the spring
was a mix of run and riffles, as opposed to the flats observed in the summer and attributed to the higher flows. The
channel dimensions observed in this 10 m ZDA in the spring were: 0.13 m MWD, 1.05 m MWW, 0.23 m MBD, and
1.5 m MBW. Other than the typical variations in seasonal flow conditions, the physical conditions observed in this
reduced assessment area during the spring were consistent with those observed during the summer assessment.
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Waterbody Date
(dd/mm/yyyy) Flow Thermal Regime Fish Habitat1 Substrate Type2 Channel Morphology Vegetation Constraints & Opportunities Significant Fish Habitat

Fish Habitat
15+975/16+035

Little Sturgeon River

*Same water feature,
combined assessment
sites including natural
channel filled in for
highway causeway
(16+035) and dug
straightened channel
made for crossing
structure at 15+975

03/05/2024 Cold (MNR
2024b)

Direct Upstream: Sand, silt,
cobble, gravel, boulder,
detritus
Downstream: Sand, silt,
boulder, gravel, muck

Spring and Summer
Upstream: Flats (100%)
Downstream: Flats (100%)

Upstream
Riparian: Speckled Alder (Alnus
incana), Red Osier Dogwood
(Cornus sericea), Red Pine (Pinus
resinosa), Reed Canary Grass
(Phalaris arundinacea), Queen
Anne s Lace (Daucus carota),
Fireweed (Chamaenerion
angustifolium), White
Meadowsweet (Spirea alba), Sweet
Gale (Myrica gale)
Instream: Emergent vegetation
(Water Smartweed [Persicaria
amphibia) was present, but sparse.
Emergent and submergent grasses
and sedges (Calix spp.) more
prevalent inside channel at 16+035

Downstream
Riparian: Speckled Alder

Material deposition and
embankment erosion/sink hole of
the access road in the upstream
zone of detail assessment (ZDA).
Habitat could benefit from
embankment stabilization.
Twin culverts at access road were
nearly submerged. Evaluate sizing
of the twin culverts.
Erosion gullies and deposited
embankment material observed in
the right-of-way (ROW). Habitat
could benefit from embankment
stabilization.
Habitat could benefit from garbage
cleanup, including spill socks that
may have been abandoned
(present during both spring and
summer assessment), or additional
measures to clean up spill
(hydrocarbon sheen observed).
Beaver dam in downstream ZDA at
confluence with 16+035 side
channel impeding (but not
completely restricting) fish passage
into the side channel

Juvenile Brook Trout (Salvelinus
fontinalis) captured during summer
assessment, and clean gravel
suitable for spawning was
observed within the ROW. Suitable
spawning and nursery habitat for
Brook Trout were both observed.
Hummocks of narrow-emergent
vegetation suitable for Northern
Pike (Esox lucius) spawning habitat
were present in the finger channels
and flooded pockets between the
main channel at 15+975, and side
channel at 16+035, in both
upstream and downstream ZDA.
Some bank erosion and instability
were noted in the upstream and
downstream ZDA.

12+725
Blyth Township
Unnamed Tributary to
Little Sturgeon River

29/04/2024
06/08/2024

Cold Upstream: Boulder,
cobble, silt, sand, detritus,
gravel, sand, muck, Clay
Downstream: Detritus,
muck, silt, sand, cobble,
gravel

Spring
Upstream: Pool (25%),
Run (75%)
Downstream: Pool (20%)
Flats (80%)

Summer
Upstream: Pool (40%),
Flats (60%)
Downstream: Flats (60%),
Pool (40%)

Upstream
Riparian: Speckled Alder,
Broadleaf Cattail (Typha latifolia),
goldenrod (Solidago sp.), aster
(Aster   sp.), Blue Vervain
(Verbena hastata), Pearly
Everlasting (Anaphalis
margaritacea), Sensitive Fern
(Onoclea senesibilis), Tamarack
(Larix laricina), White
Meadowsweet, Red Maple (Acer
rubrum), Dark Green
Bullrush (Scirpus atrovirens), Reed
Canary Grass, Bracken Fern
(Pteridium auilinum), Ox Eye Daisy
(Leucanthemum vulgare)
Instream: Submergent grasses

Downstream
Riparian: Speckled Alder, cattail
(Typha sp.), goldenrod, aster, Blue
Vervain, Pearly Everlasting,
Sensitive Fern, Tamarack, White
Meadowsweet, Red Maple, Dark
Green Bulrush (Scirpus atrovirens).
Instream: absent

Boulders at pool crest in upstream
ZDA possible fish passage
impediment during low flows.
Consider removing boulders to
improve fish passage.

Boulders in upstream ZDA may be
impediment to fish passage during
low flows.
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Waterbody Date
(dd/mm/yyyy) Flow Thermal Regime Fish Habitat1 Substrate Type2 Channel Morphology Vegetation Constraints & Opportunities Significant Fish Habitat

13+400
Blyth Township
Unnamed Tributary to
Little Sturgeon River

30/04/2024
Upstream:
Intermittent
Downstream:
Permanent

Cold Direct Upstream: Sand, gravel,
silt, boulder
Downstream: Detritus,
cobble, gravel, sand, silt,
boulder, clay

Spring
Upstream: Run (100%)
Downstream: Flats
(100%)

Summer
Upstream: Dry
Downstream (in wetland):
100% flats

Upstream
Riparian: Broadleaf Cattail,
Tamarack, Speckled Alder, White
Pine (Pinus strobus), Eastern
White Cedar (Thuja occidentalis),
Black Spruce (Picea mariana),
goldenrod, Tall White Aster
(Symphyotrichum ericoides), St.
Johns Wort (Hypericum
perforatum), Dark Green Bullrush,
Reed Canary Grass, Leatherleaf
(Chamaedaphne calyculata),
Sweet Gale
Instream: absent

Downstream
Riparian: Reed Canary Grass,
Leatherleaf, Sweet Gale along
flooded banks in wetland.
Instream: cattail, bulrush (Scirpus
sp.)

Boulder and debris obstruction at
culvert inlet is potentially restricting
flow into the culvert and could be a
fish passage impediment. Consider
clearing boulders and debris.
Beaver dam downstream of culvert
outlet may impede fish passage in
low flow conditions.
Gradient, velocity, and low flow in
culvert likely permanent
impediment to fish passage.
Potential seasonal impediment to
fish passage from low/intermittent
flow.

Groundwater indicator observed on
the wetland shoreline downstream
of culvert.

15+512
Blyth Township
Unnamed Tributary to
Tomiko River

30/04/2024 Permanent Warm Direct Upstream: Gravel, silt,
muck, cobble, detritus,
boulder
Downstream: Gravel,
detritus, sand, silt, muck,
boulder

Spring
Upstream: Flats (50%),
Run (50%)
Downstream: Flats (100%)

Summer
Upstream: Flats (100%)
Downstream: Flats (100%)

Upstream
Riparian: Eastern White Cedar,
Blue Spruce (Picea pungens),
Sweet Gale, Speckled Alder,
Goldenrod, Tall White Aster, White
Meadowsweet, Leatherleaf,
grasses, Balsam Fir, White Birch
(Betula papyrifera), Strawberry
(Fragaria ananassa), Large Leaf
Aster (Eurybia macrophylla)
Instream: Cattail, grasses, sedges

Downstream
Riparian: Tamarack, Broadleaf
Cattail, White Meadowsweet,
Leatherleaf, Bracken Fern, Sweet
Gale, sedges, Sheep Laurel
(Kalmia angustifolia), St. Johns
Wort, Bog Cranberry (Vaccinium
oxycoccos).
Instream: Broadleaf Cattail,
Softstem Bulrush
(Scholoenoplectus
tabernaemontani), Dark Green
Bullrush, Yellow Pond Lily (Nuphar
lutea), Common Bladderwort
(Utricularia vulgaris), submergent
grasses, algae

Erosional gullies along highway
embankment and observations of
deposited material into the feature.
Habitat could benefit from
embankment stabilization.
Rock and woody debris jam may
impede fish passage. Consider
clearing debris.
Discarded asphalt and remnants of
a CSP were observed in the ROW.
Consider removing discarded
material.
Potential seasonal fish passage
impediment caused by low flow.

Iron staining  potential
groundwater indicator.
Potential seasonal low flow
impediment to fish passage.



Ontario Ministry of Transportation
Preliminary Design of the Highway 11 2+1 Roadway Model Pilot Project: GWP 5151-21-00
Fish and Fish Habitat Existing Conditions Report

Ref:  60713279 AECOM
Rpt_2025-05-07_Final Hwy 11 2+1 Fish Ec Report Gwp5151-21-00(South)_60713279 22

Waterbody Date
(dd/mm/yyyy) Flow Thermal Regime Fish Habitat1 Substrate Type2 Channel Morphology Vegetation Constraints & Opportunities Significant Fish Habitat

10+881
Notman Township
Unnamed Tributary to
Little Tomiko River

01/05/2024 Warmwater
(MNR 2024b)

Direct Upstream: Beaver pond
 detritus, muck, sand.

Channel  gravel, sand,
boulder.
Downstream: Cobble,
gravel, sand, boulder, silt,
clay, detritus, muck

Spring
Upstream: Run (50%),
Flats (50%)
Downstream: Run (100%)

Summer
Upstream: Flats (100%)
Downstream:  Flats
(100%)

Upstream
Riparian: Speckled Alder, Sweet
Gale, Goldenrod, Asters, Bulrush,
Cattails, White Meadowsweet,
Jewelweed (Impatiens capensis),
American Bullweed (Lycopus
americanus), Reed Canary Grass,
Fireweed
Instream: Broadleaf Cattail, Yellow
Pond Lily, Water Smartweed

Downstream
Riparian: Speckled Alder, Steeple
Bush (Spiraea tomentosa), White
Meadowsweet, Broadleaf Cattail,
Goldenrod, sedges., St. Johns
Wort, Leatherleaf, Sweet Gale,
Black Spruce, Tamarack, Smooth
Brome, Grasses
Instream: Water Smartweed,
White Water Lily (Nymphaea alba),
Broadleaf Cattail, sedges

Beaver dam was a possible
impediment, but not likely a
complete barrier to fish passage.

Suitable spawning habitat for
Northern Pike in narrow-emergent
and riparian vegetation on the north
bank in downstream ZDA.
Beaver dam upstream and
downstream may be impediment to
fish passage.

11+800
Notman Township
Unnamed Tributary to
Little Tomiko River

02/05/2024 Permanent Warmwater
(MNR 2024b)

Upstream: Detritus, silt,
boulder, sand, muck
Downstream: Sand,
gravel, detritus, silt,
cobble, boulder

Spring
Upstream: Pool (25%),
Run (75%)
Downstream: Run (100%)

Summer
Upstream: Flats (40%),
Pool (20%), Run (40%)
Downstream: Flats (50%),
Run (50%)

Upstream
Riparian: Broadleaf Cattail, St.
John s Wort, Speckled Alder,
Smooth Brome, Tall White
Meadowsweet, Joe-pye-weed,
Goldenrod, Flat Top White Aster
Instream: Broadleaf Cattail,
Clubhead Bullrush (Scirpoides
holoschoenus), sedges

Downstream
Riparian: Speckled Alder, Tall
White Meadowsweet, Flattop White
Aster, Broadleaf Cattail, Sensitive
Fern, Canada Goldenrod
Instream: Dark Green Bulrush,
Broadleaf Cattail, Algae, Canada
Waterweed (Elodea canadensis)

Steel grate at inlet possible fish
passage impediment by collecting
debris and narrowing the channel.
Consider clearing/removing grate.
Seasonal low flows were a
potential impediment to fish
passage.

None observed in ZDA.
Suitable spawning substrate
material for Brook Trout was
observed in the downstream Zone
of General Assessment (ZGA).

12+541
Notman Township
Unnamed Tributary to
Little Tomiko River

02/05/2024 Intermittent Warmwater Direct Upstream: Detritus,
muck, silt
Downstream: Detritus,
muck, silt

Upstream: Flats (100%)
Downstream Reach 1:
Flats (80%), Run (20%)
Downstream Reach 2: Run
(40%), Pool (60%)

Riparian: Sedges
Instream: Broadleaf Cattail

Steep gradient observed in the
ZGA is likely a permanent
impediment to upstream fish
movement.
Potential seasonal fish passage
impediment resulting from low
flows.

None observed

14+073
Notman Township
Unnamed Tributary to
Tomiko River

15/05/2024 Permanent Warmwater Direct Upstream: no feature
present
Downstream: Muck,

 Downstream: Pool (50%),
Flats (50%)

Downstream
Riparian: Broadleaf Cattail,
Tamarack, Speckled Alder, Flattop
White Aster (Doellingeria
umbellata), Red Raspberry, Reed
Canary Grass, Fireweed
(Chamaenerion angustifolium),
Sensitive Fern, Canada Goldenrod,
Black Spruce
Instream: Broadleaf Cattail, Dark
Green Bulrush, Algae

Riprap (possible check dam) at
culvert inlet potential impediment to
fish passage. Consider removing
riprap.
Low flow through the culvert
potential seasonal impediment to
fish passage.

None observed
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Waterbody Date
(dd/mm/yyyy) Flow Thermal Regime Fish Habitat1 Substrate Type2 Channel Morphology Vegetation Constraints & Opportunities Significant Fish Habitat

14+408
Notman Township
Unnamed Tributary to
Tomiko River

03/05/2024 Intermittent Warmwater Direct Upstream: Silt, sand,
detritus, muck, boulder,
clay
Downstream: Silt, sand,
cobble, detritus, muck,
bedrock

Spring
Upstream: Flats (100%)
Downstream: Flats (100%)

Summer
Upstream: Dry
Downstream: Flats (100%)
and partially dry

Upstream
Riparian: Shrubs and Speckled
Alder
Instream: Broadleaf Cattail, algae,
bulrush sp.

Downstream
Riparian: Bracken Fern, Red
Maple, Tamarack, Goldenrod
Instream: Broadleaf Cattail,
Sphagnum Moss (Sphagnum sp.),
Common Bladderwort, Algae

Erosional gullies along highway
embankment and deposited
material observed in the feature.
Habitat could benefit from

Low flows a likely seasonal
impediment to fish passage.

None observed

14+926
Notman Township
Unnamed Tributary to
Tomiko River

02/05/2024
12/08/2024

Intermittent Warmwater Direct Upstream: Gravel,
boulder, sand
Downstream: Sand,
gravel, silt, cobble,
bedrock

Spring
Upstream: Pool (10%),
Run (90%).
Downstream: Run (90%),
Pool (10%).

Summer
Upstream: Dry
Downstream: Dry

Upstream
Riparian and Instream: Sedges,
Broadleaf Cattail

Downstream
Riparian and Instream: Sedges,
Broadleaf Cattail

Riprap (possible check dam) in
ditch a likely impediment to fish
passage.
Erosional gullies along highway
embankment and deposited
material observed in the feature.
Habitat could benefit from

Entrance culvert perch  likely a
permanent impediment to fish
passage.
Low flows and dry summer
conditions are likely seasonal
impediments to fish passage.
Gradient and low flow (lack of
channel) barrier to fish passage at
the point where the flow entered
the cattail stand in the downstream
ZDA.

Clean beds of gravel suitable
spawning habitat for Brook Trout in
downstream ZDA.

16+060
Notman Township
Unnamed Tributary to
Elbow Lake (Tomiko
River )

13/08/2024
Permanent Warmwater

(MNR 2024b)
Direct Upstream: Muck,

detritus, silt, boulder
Downstream: Sand, silt,
detritus, boulder, clay

Spring and Summer
Upstream: Pond (100%)
Downstream: Run (100%)

Upstream
Riparian: Eastern White Cedar,
Balsam Fir, Speckled Alder, Sweet
Gale
Instream: Water Smartweed,
Arrowhead, Softstem Bulrush,
Water Arrum (Calla palustris),
Elodea spp.

Downstream
Riparian: Broadleaf Cattail,
Spotted Joe Pyeweed, Jewelweed,
Goldenrod, Canada Mint (Mentha
canadaensis), Sensitive Fern,
Speckled Alder.
Instream: Broadleaf Cattail

Buried culvert (or lack of water
crossing structure) and
accumulated debris are likely an
impediment to fish passage.
Erosional gullies along highway
embankment and deposited
material observed in the feature.
Habitat could benefit from

None observed

16+278
Notman Township
Unnamed Tributary to
Tomiko Lake (Tomiko
River)

07/05/2024
13/08/2024

Permanent Warmwater Upstream: Detritus, muck,
sand, silt
Downstream: Gravel,
cobble, sand, silt, detritus

Spring
Upstream: Pool (100%)
Downstream: Run (70%),
Riffle (30%)

Summer
Upstream: Pool (100%)
Downstream: Flats
(100%)

Upstream
Riparian: Speckled Alder,
Sensitive Ferns, Black Spruce,
Balsam Fir, Canada Mint, Field
Strawberry
Instream: Sphagnum Moss, Algae

Downstream
Riparian: Speckled Alder, Red
Maple, Balsam Fir, Black Spruce,
Skunk Current (Ribes
glandulosum), Mountain Maple,
Marsh Fern, White Birch, Sensitive
Fern, Black Spruce, Canada Mint,
Field Strawberry Instream:
Sphagnum Moss

Embankment erosion and
deposited embankment material
observed in the feature. Consider

Buried culvert impeding flow and
fish passage.
Low flow and accumulated debris
at the culvert inlet were likely
seasonal impediments to fish
passage.

None observed
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Waterbody Date
(dd/mm/yyyy) Flow Thermal Regime Fish Habitat1 Substrate Type2 Channel Morphology Vegetation Constraints & Opportunities Significant Fish Habitat

Indirect and Not Fish Habitat
10+527
Blyth Township

15/05/2024 Ephemeral NA Not Fish
Habitat

10+950
Blyth Township

15/05/2024 Ephemeral NA Not Fish
Habitat

11+246
Blyth Township

15/05/2024 Ephemeral NA Not Fish
Habitat

11+540
Blyth Township

15/05/2024 Ephemeral NA Not Fish
Habitat

11+662
Blyth Township

15/05/2024 Ephemeral NA Not Fish
Habitat

13+576
Blyth Township

15/05/2024 Ephemeral NA Not Fish
Habitat

13+928
Blyth Township

02/05/2024
07/08/2024

Intermittent NA Indirect

14+359
Blyth Township

30/04/2024
07/08/2024

Intermittent NA Indirect

16+118
Blyth Township

15/05/2024 Ephemeral NA Not Fish
Habitat

16+668
Blyth Township

15/05/2024 Ephemeral NA Indirect

10+072
Notman Township

01/05/2024
08/08/2024

Intermittent NA Indirect

10+475
Notman Township

15/05/2024 Ephemeral NA Not Fish
Habitat

11+430
Notman Township
Unnamed Tributary to
Little Tomiko River

12/08/2024 Intermittent Unknown Not Fish
Habitat

11+976
Notman Township
Unnamed Tributary to
Little Tomiko River

15/05/2024 Ephemeral Unknown Not Fish
Habitat

12+763
Notman Township

15/05/2024 Ephemeral Unknown Not Fish
Habitat

13+241
Notman Township

15/05/2024 Ephemeral Unknown Not Fish
Habitat

13+680
Notman Township

15/05/2024 Ephemeral Unknown Not Fish
Habitat

13+464
Notman Township
Unnamed Tributary to
Tomiko River

15/05/2024
12/08/2024

Ephemeral Unknown Not Fish
Habitat

14+354
Notman Township

15/05/2024 Ephemeral Unknown Not Fish
Habitat

Notes: 1. Fish habitat is defined in subsection 2(1) of the Fisheries Act to include all waters frequented by fish and any other areas upon which fish depend directly or indirectly to carry out their life processes. The types of areas that can directly or indirectly support life processes include but are not limited to
spawning grounds and nursery, rearing, food supply and migration areas.

2. In general order of dominance

Table Description:
Waterbody ID Name of waterbody and Crossing # / Station Substrate Type Boulder, cobble, rubble, gravel, sand, muck, etc.

Date Date field investigations occurred (DD/MM/YYYY), as applicable  Channel Morphology E.g. Riffles, runs, pools, undercut banks, etc.
Flow Ephemeral, Intermittent, Permanent Vegetation Riparian & In-stream species; emergent, submergent and floating aquatic vegetation

 Thermal Regime Warm, Cool, Cold Constraints and Opportunities E.g. Perched culvert, eroding bank, fish passage barrier, undersized CSP
Fish Habitat Direct, Indirect, Not Fish Habitat Significant Fish Habitat E.g. specialized habitat that supports critical life functions, areas contributing to fisheries productivity, etc.
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Table 3 below includes a summary of fish sampling results from field investigations and a summary of the fish
communities expected to inhabit the watercourses based on background information and site investigations.

In-water work timing windows are determined by the MNR and are based on the spawning and early development
periods of fish that occur in the identified watercourses. Limited fish community data was available for the
watercourses in the Study Area, including through correspondence with MNR. As such, MNR have not provided in-
water work timing windows for construction and have indicated that timing windows are to be informed by the
results of this assessment. The timing windows determined according to the In-water Work Timing Window
Guidelines (MNR, 2013) are included in Tables 3 and 4. These will be provided to MNR for confirmation.
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Waterbody ID Date Fish Species Present Year Class(es) Species at Risk
Present

In-water Work Timing
Restriction*

15+975/16+035
Merrick Township
Little Sturgeon River

06/08/2024 MNR: Brook Trout (Salvelinus fontinalis) (MNR, 2024b)
AECOM 2024 Survey: Brook Trout, Northern Pearl Dace (Margariscus nachtriebi), Golden Shiner (Notemigonus crysoleucas), Northern
Redbelly Dace (Chrosomus eos), White Sucker (Catostomus commersonii)

Juvenile, Adult No September 1- June 15

12+725
Blyth Township
Unnamed Tributary to Little Sturgeon River

06/08/2024 MNR: No fish community data available
AECOM 2024 Survey: Central Mudminnow (Umbra limi), Brook Stickleback (Culaea inconstans)

Adult No April 1- June 15

13+400
Blyth Township
Unnamed Tributary to Little Sturgeon River

06/08/2024 MNR: No fish community data available
AECOM 2024 Survey: Central Mudminnow, White Sucker, Brook Stickleback

Juvenile, Adult No April 1- June 15

15+512
Blyth Township
Unnamed Tributary to Tomiko River

08/08/2024 MNR: No fish community data available
AECOM 2024 Survey: Central Mudminnow, Brook Stickleback

Adult No April 1- June 15

10+881
Notman Township
Unnamed Tributary to Little Tomiko River

09/08/2024 MNR: No fish community data available
AECOM 2024 Survey: Brown Bullhead (Ameiurus nebulosus), Central Mudminnow, White Sucker, Leuciscidae spp., Brook Stickleback,
Golden Shiner, Northern Redbelly Dace, Chrosomus spp., Creek Chub (Semotilus atromaculatus)

Juvenile, Adult,
YOY

No April 1- June 15

11+800
Notman Township
Unnamed Tributary to Little Tomiko

12/08/2024
19/08/2024

MNR: No fish community data available
AECOM 2024 Survey: Central Mudminnow, Brook Stickleback, Northern Redbelly Dace, White Sucker, Creek Chub

Juvenile, Adult No April 1- June 15

12+541 Notman Township Unnamed Tributary to
Little Tomiko River

N/A MNR: No fish community data available
AECOM 2024 survey: Not fished

N/A No April 1- June 15

14+073
Notman Township
Unnamed Tributary to Tomiko River

12/08/2024 MNR: No fish community data available
AECOM 2024 Survey: Brook Stickleback

Adult No April 1- June 15

14+408
Notman township
Unnamed Tributary to Tomiko River

12/08/2024 MNR: No fish community data available
AECOM 2024 Survey: None captured

N/A No April 1- June 15

14+926
Notman Township
Unnamed Tributary to Tomiko River

N/A MNR: No fish community data available
AECOM 2024 Survey: Not fished

N/A No April 1- June 15

16+060
Notman Township
Unnamed Tributary to Elbow Lake (Tomiko River)

12/08/2024 MNR: No fish community data available
AECOM 2024 Survey: Northern Pearl Dace, Northern Redbelly Dace, Finescale x Northern Redbelly Dace (Chrosomus neogaeus x
Chrosomus eos), Creek Chub, Brook Stickleback, Central Mudminnow

Juvenile, Adult No April 1- June 15

16+278
Notman Township
Unnamed Tributary to Elbow Lake (Tomiko River)

13/08/2024 MNR: No fish community data available
AECOM 2024 Survey: Central Mudminnow

Juvenile No April 1- June 15

Note: * When work below the high water mark, including within isolated work areas, is prohibited without explicit agency approval.
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The reconfiguration of Highway 11 to accommodate the 2+1 model will require various works and activities, details
of which are not yet confirmed. At this stage of the design, anticipated project-related activities in or near water
include:

Highway widening;
Highway realignment;
Drainage improvements and ditching;
Blasting;
Repair, replacement, and/or extension of existing water crossings, and;
Construction of new water crossings and wildlife passages.

This preliminary assessment of the potential impacts, and application of the Protocol and notification / review
requirements are subject to change pending more detailed assessments of the proposed work as the design
progresses. A detailed assessment of the proposed work, the potential impacts of the Project, application of MTO
Best Management Practices (BMPs), notification or review requirements, and mitigation measures will be evaluated
further in the Fish and Fish Habitat Impact Assessment Report.

During the subsequent impact assessment for this project, the MTO Best Management Practices Manual (BMP
Manual) (MTO, 2020c) will be reviewed for application of appropriate BMPs to the scope of work. Where BMPs do
not apply, applicable mitigation measures and Ontario Provincial Specifications and Standards (OPSS) outlined in
these BMPs should be implemented where possible, and the assessment will need to proceed to Step 4 of the
Protocol where it will be determined whether the risk of death of fish or HADD to fish habitat will be avoided or
mitigated. In addition, a review of requirements of the Project by the DFO Fish and Fish Habitat Protection Program
(FFHPP) will be determined at this later stage.

Table 4 highlights the constraints and design considerations to be provided to the Design Team. The means of and
feasibility for implementation as noted in Column 3 is subject to revisions as the detailed design process advances.
Without the implementation, monitoring for effectiveness, replacement, and repair (as needed) of applicable
mitigation measures, activities associated with the proposed work in or near waterbodies and fish habitat have the
potential to contravene the Fisheries Act, 1985 by:

Introducing deleterious substances into waterbodies (e.g., sediment, grease, fuel, oil, concrete,
concrete wash, solvents, etc.);
Increased erosion potential;
Removing / altering in-water or overhanging structure and cover, by altering riparian habitat and
vegetation, in-water woody debris, substrate or vegetation;
Altering habitat features important for fish functions, such as watercourse realignment, infilling or
encroaching of highway footprint in water;
Blasting in or near water;
Alterations of flows and drainage inputs;
Creation of fish passage barriers;
Operating machinery in water or on banks; and/or,
Placing permanent or temporary material or structures in water.
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It is anticipated that where feasible and practical, the proposed projects works and water crossing structures will be
designed and constructed in a manner that can meet the criteria of the applicable BMP and can apply the mitigation
measures and OPSS stipulated therein. Proper implementation of these BMPs can avoid or mitigate the risks of
death of fish or HADD to fish habitat and should allow for the proposed works to avoid the need for DFO
submission through a Request for Review.

It is anticipated that MTO BMPs are not likely to apply to all aspects of the Project, which will include highway
realignment and widening that results in encroachment in fish habitat, infilling or increased footprint, culvert
extension or liners, to name a few. Where MTO BMPs cannot be applied, further assessment, i.e., Step 4 of the
Protocol and the Pathways of Effects (PoE) process will be required to determine the likelihood of a HADD or death
of fish. Where it is found through Step 4 assessment that residual, negative impacts resulting in HADD or death of
fish cannot be avoided or mitigated, submission of a Request for Review to DFO to review and confirm the need for
Authorization under the Fisheries Act, 1985 will be required.

Consideration and implementation where feasible of the location-specific design considerations and constraints
described below in Table 4 minimizes (but may not negate, pending design) the risk of HADD or death of fish. The
preliminary general mitigation measures outlined in Section 4.1.1 should also be implemented into the design and
contract documents in conjunction with the design considerations, where possible. At a Project level, there are
numerous constraints that may prevent implementation of all applicable recommended measures and
considerations. Where feasible, general design considerations to be considered and across the Project and into the
subsequent detail design plans and work plans for work in or near fish habitat include:

Design and install culverts to prevent the creation of barriers to fish movement and maintain bankfull
channel functions and habitat functions to the extent possible. Where permanent in-water structures
are placed in fish habitat, naturalize these areas by restoring streambed and bank conditions,
implementing applicable OPSS (e.g., OPSS 182, 825, and 1005).

Where feasible, design new culverts or culvert extensions to be as short as possible to reduce the
footprint of permanent alteration in fish habitat. Installing wingwalls can help reduce the overall length
of culverts in some situations.

Where new watercourse crossings are proposed, design preference should be given first to clear-span
bridges, second to open-bottom culverts, and third to closed-bottom culverts.

Avoid or minimize as much as possible highway widening, realignment, or encroachment into lakes,
rivers, and wetland.

Minimize blasting where feasible in or near fish habitat.

4.1.1 General Mitigations

General mitigation measures that will likely apply and should be considered in the detail design, work plans, and
contract preparation for work in or within 30 m of fish-bearing waterbodies include:

Operational Constraints

Access to waterbodies and banks should be limited to protect riparian vegetation and to minimize bank
disturbance; and

In-water work below the High Water Mark (HWM) and work on watercourse banks should be carried
out during the appropriate in-water timing window as per Table 4.
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Management Practices and Controls

An Erosion and Sediment Control (ESC) Plan should be designed and implemented to contain/isolate
exposed soils, stockpiled materials, and unstable areas in the work zone and to prevent the release of
sediment to all waterbodies. The work site should be stabilized prior to removal of ESC measures
following construction (as per OPSS 804 and 805). Site-specific ESC plans should be developed for
each watercourse where work is proposed within 30 metres of a watercourse;

Design and implement an in-water work area isolation plan to maintain clean flow around the work area
at all watercourse locations where in-water work is proposed (as per OPSS 804, 805, and 517). The
design should:

Use only clean materials free of particle matter for temporary cofferdams.
Manage flow withdrawal and discharge to prevent erosion and the release of sediment to a
waterbody.
Ensure work zones are stabilized against high flows at the end of each workday.
Design and install in-stream cover to replace or re-instate fish cover removed, altered or
disturbed during construction.
Design and install culverts to prevent the creation of barriers to fish movement, maintain
bankfull channel functions and habitat functions, and remediate existing barriers to fish
movement to the extent possible.
Where new watercourse crossings are proposed, design preference should be given first to
clear-span bridges, second to open-bottom culverts, and third to closed-bottom culverts where
possible.
As per OPSS 182, any fish isolated in the work area should be transferred (using appropriate
capture, handling, and release techniques to prevent harm and minimize stress) downstream or
away from the construction area. Should fish relocation be required to support proposed in-
water works, a Licence to Collect Fish for Scientific Purposes from MNR will be required. Fish
screens shall be used to avoid entrainment of fish in pumps or hoses.
Design and implement a work area containment plan to isolate all above-water work to prevent
the release of sediment or other contaminants to a waterbody (as per OPSS 517). The contract
requirements should include regular inspection, repair, removal, and disposal of isolation
measures and materials. Work zones should be clearly delineated prior to works to avoid the
unintentional intrusions into nearby natural areas.
Where possible, organic material barriers (i.e., fibre roll barrier, sediment log, coir rolls, etc.)
should be used in the drainage ditches to mitigate sediment transport.

Materials used or generated during construction (i.e., organics, soil, woody debris, temporary
stockpiles, construction debris, etc.) should be stored and managed in a way that prevents the
release of these materials to a waterbody. This shall include storing materials a safe distance
from a waterbody (i.e., greater than 30 metres from any watercourse) and/or isolation measures
(as per OPSS 182).
Dewatering operations should be managed to prevent erosion or the release of sediment-laden
water to a waterbody (as per OPSS 804 and 805).
A Spills Management Plan should be prepared and include materials, instructions, education,
and emergency numbers. The plan should be kept onsite at all times, communicated to work
crews, and be properly implemented in the event of accidental spills (Spill Prevention and
Response Contingency Plan as per OPSS 182).
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Operate, store, and maintain equipment and associated materials in a manner and at a distance
that prevents the entry of any deleterious substance from entering a waterbody (as per OPSS
182). Any part of equipment entering the waterbody or operating from the bank shall be
cleaned, free of fluid leaks, and in good working condition.
Where blasting in or near fish habitat cannot be avoided, the measures, charge weights, and
setback buffers stipulated in the Guidelines for the Use of Explosives In or Near Canadian
Fisheries Waters (Wright and Hopky, 1998) should be implemented.

Rehabilitation

Re-stabilize or re-store the beds of waterbodies disturbed during construction to pre-construction
conditions or better (as per OPSS 182, 804, and OPSS 1005).

Re-stabilize the banks of a waterbody that have been disturbed during construction to pre-construction
conditions or better (as per OPSS 182 and OPSS 803) including riparian vegetation or stone material,
temporary measures, and the avoidance of hard engineering.

Re-stabilize and re-vegetate soils exposed or disturbed during construction, including new or cleaned-
out ditches (as per OPSS 182).

Monitoring

A monitoring program for in or near-water work should be developed for the proper implementation,
function, maintenance, and repair of mitigation measures (as per OPSS 182).

Table 4 highlights the constraints and design considerations to be provided to the Design Team for GWP 5151-21-
00.
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Factors to
Consider Design Considerations Provided by the Fisheries Assessment Specialist Describe How Each Factor Was

Addressed Through Design
In-water Works
Timing Window

In-water work timing windows are determined by the Ontario Ministry of Natural Resources (MNR) and are based on the spawning and early development periods of fish that occur in the watercourse in question.
Limited fish community data was available for the watercourses in the Study Area, including through correspondence with MNR. As such, MNR have not provided in-water work timing windows for construction and
have indicated that timing windows are to be informed by the results of this assessment. The timing windows stipulated below were determined according to the In-water Work Timing Window Guidelines (MNR,
2013) and in consideration of the fish community data retrieved from background and field investigations, and thermal regime. MNR will also be consulted for confirmation of these timing windows.
In-water work isolation measures (i.e., coffer dams) required for in-water work should not be in place outside of the in-water work timing window. Work within isolated, dewatered work areas is not considered to be
work outside of the high water mark, and should abide by the timing window.
The timing window (i.e., where works can occur below the high water mark) for each assessed waterbody location and connected habitat (i.e., waterbodies in the Study Area connected upstream or downstream to
these locations) are:

June 16  March 31: When work can occur, for the protection of spring-spawning species
12+725 Blyth Township

Unnamed Tributary to Little Sturgeon River
13+400 Blyth Township

Unnamed Tributary to Little Sturgeon River
15+512 Blyth Township

Unnamed Tributary to Tomiko River
12+541 Notman Township

Unnamed Tributary to Little Tomiko River
10+881 Notman Township

Unnamed Tributary to Little Tomiko River
11+800 Notman Township

Unnamed Tributary to Little Tomiko River
14+073 Notman Township

Unnamed Tributary to Tomiko River
14+408 Notman Township

Unnamed Tributary to Tomiko River
14+926 Notman Township

Unnamed Tributary to Tomiko River
16+060 Notman Township

Unnamed Tributary to Elbow Lake (Tomiko River)
16+278 Notman Township

Unnamed Tributary to Elbow Lake (Tomiko River)

June 16  August 31: When work can occur, for the protection of spring and fall-spawning species
15+975/ 16+035 Merrick Township - Little Sturgeon River

To be determined and addressed at
the impact assessment phase and
report for the Project, according to
the MTO Environmental Guide for
Fisheries (the Guide, MTO 2020a).

Fish Passage In-water work isolation measures (i.e., cofferdams) required for in-water works should not be in place outside of the in-water work timing window.
Field studies identified both natural and man-made, seasonal and permanent impediments to fish passage at multiple locations in the Study Area. Pending the nature of the impediment, in some instances there may
be opportunity to incorporate into the work plan measures to reinstate or improve fish passage. The locations where fish passage impediments were identified are listed below, as well as a brief description of the
impediment and whether or not opportunity to reinstate or improve fish passage is anticipated.
- 15+975/16+035 Merrick Township: Beaver dam downstream of Highway 11 may be seasonal impediment fish passage. Natural beaver dam outside of ROW, not recommended for further consideration.
- 12+725 Blyth Township: Boulders at culvert inlet likely impediment to fish passage, particularly during low flow. Removal of boulders should be considered.
- 13+400 Blyth Township: 1) Boulders and debris accumulated at culvert inlet was likely impediment to flow and fish passage. Removal of boulder and debris should be considered. 2) Beaver dam

downstream of culvert outlet may impede fish passage. Natural beaver dam outside of ROW, not recommended for further consideration. 3) Natural, seasonal low flow impediment, particularly in culvert. Natural
flow condition, but if feasible and pending the proposed work at this location, design could consider incorporating refuge pool(s) at the culvert inlet and/or outlet, or low flow channel if applicable. 4) The existing
culvert gradient and water velocity observed during field investigations likely impeded fish passage. Pending the proposed work at this location (i.e., culvert replacement) measures to address culvert
gradient, embed culvert, reduce culvert velocity, etc. should be considered.

- 15+512 Blyth Township: Rock and woody debris jam at the culvert inlet was likely impediment to flow and fish passage. Removal of boulder and debris should be considered.
- 11+800 Notman Township: Steel grate at inlet and debris accumulated at the gate were likely impediments to fish passage. Removal of the grate and debris should be considered.
- 14+073 Notman Township: Riprap (possible remnants of rock check dam) at culvert inlet was likely impediment to fish passage. Removal of riprap/check dam should be considered.
- 14+408 Notman Township: Natural, seasonal low flow impediment, particularly in culvert. Natural flow condition, but if feasible and pending the proposed work at this location, design could consider incorporating

refuge pool(s) at the culvert inlet and/or outlet, or low flow channel if applicable.
- 14+926 Notman Township: 1) Perched entrance culvert was likely impediment to fish passage. Pending the proposed work at this location (i.e., entrance culvert replacement), consider measures (i.e.,

embed) culvert to reinstate fish passage.  2) Natural gradient downstream of Highway 11 where channel and flow dissipate down natural grade to cattail wetland was likely impediment to fish passage. Natural
gradient and landscape condition, not recommended for further consideration. 3) Natural, seasonal low flow impediment. Natural flow condition but if feasible and pending the proposed work at this location, design
could consider incorporating refuge pool(s) at the culvert inlet and/or outlet, or low flow channel if applicable. 4) Riprap (possible remnants of rock check dam) at culvert inlet was likely impediment to fish passage.
Removal of riprap/check dam should be considered.

- 16+060 Notman Township: Buried culvert and debris at outlet were likely impediments to fish passage. Boulder and debris should be removed.
- 16+278 Notman Township: Buried culvert and debris at outlet were likely impediments to fish passage. Boulder and debris should be removed.
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Factors to
Consider Design Considerations Provided by the Fisheries Assessment Specialist Describe How Each Factor Was

Addressed Through Design
Significant Fish

Habitat
No aquatic Species at Risk are known to occur in or near the Study Area.
Potential significant fish habitat and features were observed at the locations listed below. The function of the habitat (where applicable) has not been confirmed through targeted surveys (i.e., spawning surveys, etc.).
The function of the suitable habitat noted below is also pending species presence in the waterbody and access to the identified suitable habitat.
- 15+975/16+035 Merrick Township: 1) Juvenile Brook Trout (Salvelinus fontinalis) captured during summer assessment, and beds of clean gravel suitable for Brook Trout spawning habitat observed within the

right-of-way (ROW). Suitable spawning and nursery habitat for Brook Trout were both observed. 2) Hummocks of narrow-emergent vegetation suitable for Northern Pike (Esox lucius) spawning habitat were
present in the finger channels and flooded pockets between the main channel at 15+975, and side channel at 16+035, in the Zone of detailed Assessment (ZDA) upstream and downstream of Highway 11.

-  13+400 Blyth Township: Groundwater indicator observed on the wetland shoreline downstream of the culvert.
- 15+512 Blyth Township: Groundwater indicator (iron staining) on rocks near inlet and outlet of culvert in the ROW.
- 10+881 Notman Township: Suitable spawning habitat for Northern Pike in narrow-emergent and riparian vegetation, on the north bank in the downstream ZDA of Highway 11.
- 11+800 Notman Township: Suitable spawning substrate material for Brook Trout was observed, outside of the ZDA (> 50 m downstream of Highway 11).
- 14+926 Notman Township: Clean beds of gravel suitable for Brook Trout spawning habitat observed in the downstream ZDA and ROW.

Constraints and
Opportunities

Throughout the Study Area, garbage and debris were observed along the highway embankment, and in many cases in the immediate vicinity or within watercourses. Habitat would benefit from garbage cleanup.
Erosion rills and gullies were observed throughout the Study Area. More specifically, embankment erosion was observed near several of the assessed watercourses, and in some cases, what appeared to be
embankment material was observed deposited on watercourse beds and washed downstream. Measures to stabilize highway embankments should be considered throughout. Specific locations near a waterbody
where this was observed included:
- Merrick Township: 15+975/16+035 (Erosion along Highway 11 embankment, erosion and sink hole at Stewart Hammel Road)
- Blyth Township: 15+512
- Notman Township: 14+408, 14+926, 16+060, 16+278
In addition to general garbage and debris cleanup throughout the Study Area, specifically at 15+975/16+035 Merrick Township, spill cleanup and containment measures (containment boom, tarps, etc.) were
observed in and adjacent to the watercourse and highway ROW. These were observed during both the spring and summer assessments. It is unknown whether the spill management measures were functional for
continued spill management or abandoned. If these measures were abandoned, they should be removed.
15+512 Blyth Township: Discarded asphalt and culvert were observed in the ROW. Discarded highway material should be removed.
15+975 Merrick Township at Steward Hammel Road: The twin culverts at Steward Hammel Road were fully submerged, and scour was noted at the culvert embankment in addition to the sink hole observed. The
twin culverts were also substantially smaller than the open foot arch culvert at Highway 11. Depending on the nature of the proposed work at Steward Hammel Road, if any, culvert size should be examined to
facilitate sufficient drainage to minimize erosion, scour, and washout.

Other
Considerations

Where possible, design should avoid highway widening or realignment into waterbodies. Where Project design will result in loss of fish habitat resulting from infilling, including below the high water mark as well as
riparian areas, the risk of the Harmful Alteration, Disruption, or Destruction (HADD) of fish habitat in contravention of the Fisheries Act, 1985 is high. Projects resulting in HADD require Authorization under the
Fisheries Act, 1985. This process, should it be required, would extend permit scheduling and would require additional supporting submissions for Fisheries and Oceans Canada (DFO) review and approval, such as
habitat offsetting plan, additional Indigenous consultation, etc.
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Opportunities to improve the existing fish habitat conditions or correct impairments to fish habitat were documented
during the field investigations carried out in 2024. Those opportunities that may be are reasonably feasible to be
implemented into the Project are listed in Table 4 and are further discussed below.

Impediments to fish passage were identified at several locations. In some instances, these impediments were found
to be a result of the natural topography of the surrounding landscape and stream gradient or related to natural
processes such as seasonal low flows and beaver activity. However, fish passage issues were noted at some
locations that were attributed to anthropogenic structures, fallen trees, or debris that could conceivably be remedied
as part of the Project works. If works are proposed at: 12+725 Blyth Township, 13+400 Blyth Township, 15+512
Blyth Township, 11+800 Notman Township, 14+073 Notman Township, 14+926 Notman Township, 16+060
Notman Township, and 16+278 Notman Township, removal of such material that impedes fish passage should be
considered. At culverts where the impediments identified would require more substantial measures to remediate
passage issues (i.e., grade or perch correction), such measures should be taken into account during the design
depending on the nature of the work that is proposed. These could include those culverts proposed for extension,
rehabilitation, or replacement. These locations include 13+400 Blyth Township, and 14+926 Notman Township
(entrance culvert).

Rills and gullies were observed along the highway embankment in multiple locations, and in some instances, what
appeared to be embankment material was observed in watercourses that had been deposited on the streambeds
and/or transported downstream. Those locations where this was observed at or near fish-bearing waterbodies are
listed in Table 4 and shown in Figure 2 in Appendix A. Measures to stabilize embankments throughout the Project
area, but in particular those areas near fish habitat, should be explored to prevent further erosion of embankment
material into watercourses or other adjacent natural features.

Throughout the assessed Study Area, multiple intermittent and low-flow conditions were observed in watercourse
features. Low flows and intermittent systems are impediments to fish passage that can leave fish stranded in
channels that are no longer connected to a larger system. At 13+400 Blyth Township and 14+926 Notman
Township (see Table 4), the low flow conditions were observed throughout most, if not all, of the ZDA of the
watercourses and was not limited to within the culvert and is therefore a natural occurrence throughout that is not
likely feasible to alter. However, in such conditions, refuge pools are often used by fish to survive until water levels
rise and/or a rain event occurs that allows them to seek out more permanent habitat. If work is proposed at any of
these locations, either at the culvert inlet/outlet or within the channel itself, design could consider retention of any
existing pool features. Otherwise, design could consider the creation of refuge pools at culvert inlets and outlets, or
low flow channels in box or open foot culverts, paired with inlet and outlet refuge pools.

Beaver dams were identified at several locations in Tables 2 and 4. Though not likely to be a complete barrier, they
may impede fish passage. Beaver dam removal could be considered to improve fish passage; however, all
observations of beaver dams were outside of the ROW. Furthermore, beaver dams are a natural occurrence that in
other ways enhance habitat, and if the dams are active and unless the beavers are eliminated, they typically
reconstruct dams in short order. For these reasons beaver dam removal is not recommended as a priority for fish
habitat enhancement measures.

Garbage and debris cleanup was also recommended throughout the Study Area. This refers to general trash and
litter removal in and adjacent to the ROW. Additional possible debris removal was identified at 15+975/16+035 in
Merrick Township. Spill containment and cleanup measures were observed in the watercourse and banks during
both the spring and summer assessments. It was not confirmed whether these measures were functional over the
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course of the spring and summer or were abandoned. It is likely the measures were retained in place as they
continued to address the spill at that location. However, if these measures have been abandoned, they should be
removed and should be prioritized for early works. At 15+512 Blyth Township, discarded asphalt and culvert were
observed in the ROW, presumed to be discarded on site following previous culvert replacement work. These
discarded materials should be removed.

The Impact Assessment phase of the fisheries assessment and co-ordination with the design team will identify the
potential for the Project to contravene the Fisheries Act, 1985 by causing the death of fish or HADD. Such activities
require Authorization by DFO under the Fisheries Act, 1985 to complete these works, which in turn are contingent
on an approved plan to offset the harm caused by the project. It is anticipated considering the scope of the Project
that there is the likelihood of Authorization required for widening and/or realignment work where it is not likely the
negative residual impacts and HADD can be fully mitigated or avoided. Other than the enhancement measure
described above, potential offsetting opportunities could include the creation or enhancement of spawning or
nursery habitat in the Tomiko or Little Sturgeon watershed such as construction of embayment areas with plantings
to target Northern Pike for spawning and nursery habitat or placement of riverstone to create suitable habitat for
Walleye spawning, or watercourses such as the unnamed tributary to the Little Sturgeon River at 15+597/16+035 in
Merrick Township where bank erosion outside of the ROW was observed. Bank stabilization and enhancement
measures could be considered to enhance riparian cover and instream structure, as well as to reduce erosion.
The offsetting plan will be developed only if required with the issuance of an Authorization, in consideration of the
extent and intensity of the authorized HADD, and in consultation with DFO.
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The Study Area for the southern portion of the Project; GWP 5151-21-00 Highway 11 from Sand Dam Road
northerly for 13.8 km to Ellesmere Road; was assessed through background data review, agency correspondence,
and field investigations in accordance with the Guide. This assessment describes in detail the existing conditions of
the fish and fish habitat at 12 waterbodies where they intersected with the current alignment of Highway 11. This
assessment characterizes the waterbodies throughout the Project Study Area and will inform the Impact
Assessment of the Project, Environmental Assessment, public and Indigenous consultation, and the Design Team.
This assessment also at a preliminary level discusses the potential impacts of the Project. The Impact Assessment
to be completed later in the design phase and will be informed by more specific design details will recommend site-
specific mitigations, BMPs and OPSS, and avoidance measures, confirm the likelihood for the Project to result in
the death of fish or HADD to fish habitat, and the regulatory review and authorization requirements for compliance
with the Protocol, the Fisheries Act 1985, the SARA, and the ESA (if applicable).

Of the 31 potential waterbody locations surveyed, 12 were found to be direct fish habitat and were assessed in
detail to provide a comprehensive account of the fish habitat and fish community of those waterbodies in
accordance with the Guide. At these 12 waterbodies, important habitat features and potential Project opportunities
and constraints were identified. These are described in detail and summarized in Section 3.2 and in Table 4 in
Section 4.1.1, and include:

Brook Trout were confirmed in the Little Sturgeon River, at 15+975/16+035 Merrick Township.
Due to the limited amount of existing fisheries information for the Study Area, the MNR have
indicated that in-water work timing windows shall be determined based on the results of Project
field studies. Timing windows were determined using this information and following the In-water
Work Timing Window Guidelines (MNR, 2013). These will be confirmed with MNR.
At 15+975/16+035 where fall-spawning species were confirmed, the in-water work timing
restriction (when work below the high water mark is prohibited) is from September 1  June 15.
At the remaining 11 waterbodies, the in-water work timing restriction is from April 1  June 15.

Suitable spawning and/or nursery habitat was observed at: 15+975/16+035 Merrick Township, in
Notman Township at 10+881, 11+800, and 14+926. The suitable spawning habitat at 11+800 Notman
Township was more than 50 m downstream of Highway 11 in the ZGA.

Natural and anthropogenic, seasonal and permanent impediments to fish passage were identified at
several locations. Some of these may present opportunities for correction or enhancement, pending
proposed work and design. These include: in Blyth Township at 12+725, 13+400, 15+512. In Notman
Township at: 11+800, 12+541, 14+073, 14+408,14+926, 16+060, and 16+278.

Other opportunities to enhance or remediate existing impacts, such as garbage and debris removal,
and highway embankment throughout the Study Area and in particular in areas adjacent to waterbodies
to prevent or minimize release of embankment material to natural areas.
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Merrick  15+975: May 3, 2024. View of downstream Zone
of Detailed Assessment (ZDA), facing downstream (south).

11 culvert.

Merrick  15+975: May 3, 2024. View of upstream ZDA,
facing downstream (southwest) from Stewart Hammel

Road. Suitable habitat for Brook Trout (Salvelinus
fontinalis) spawning habitat observed in this zone.

Merrick  15+975: August 6, 2024. View of upstream ZDA,
facing upstream (northeast) from Stewart Hammel Road

crossing.

Merrick  15+975: August 6, 2024. Upstream ZDA.
Exposed soil and undercut banks directly upstream of

Highway 11, facing right bank.
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Merrick  15+975: August 6, 2024. View of downstream
ZDA, facing upstream (northeast) towards culvert outlet.

Merrick  15+975: May 3, 2024. View of suitable spawning
habitat for Northern Pike (Esox lucius) on left bank

upstream of Stewart Hammel Road, facing northwest.

Merrick  16+035: May 3, 2024. View of upstream ZDA,
facing northwest. No crossing structure; natural channel

filled in for highway causeway. Channel straightened to re-
direct flow at 15+975. Suitable spawning habitat for

Northern Pike.

Merrick  16+035: May 3, 2024. View of downstream ZDA
and suitable spawning habitat for Northern Pike, facing

downstream (south).
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Merrick  16+035: August 6, 2024. View of
upstream ZDA, facing downstream (west).

Merrick  16+035: August 6, 2024. View of upstream ZDA
facing downstream (east) in side channel towards culvert

inlet at 15+975.

Blyth  12+725: April 29, 2024. View of upstream ZDA,
facing upstream (northeast) from highway. Boulders at

crest of inlet pool may impede fish passage.

Blyth  12+725: April 29, 2024. View of downstream ZDA
from highway, facing downstream (west). Channel narrows

through wetland beyond outlet pool.
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Blyth  12+725: August 6, 2024. View of upstream ZDA
and culvert inlet, facing downstream (west).

Blyth  12+725: August 6, 2024. View of downstream ZDA
and culvert outlet, facing downstream (southwest).

Blyth  13+400: April 30, 2024. View of upstream ZDA
facing upstream (east) toward roadside cattail stand and

water collection area.

Blyth  13+400: April 30, 2024. View of upstream ZDA and
culvert inlet, facing downstream (northwest). Boulder and

debris at inlet one of several potential fish passage
impediments.



Photographic Log
Client Name: Report Name Project No.

Ontario Ministry of Transportation Fish and Fish Habitat Existing Conditions Report: Highway 11 Improvements from
Sand Dam Road north to Ellesmere Road (13.8 km) (GWP 5151-21-00) 6071379

5

Blyth  13+400: April 30, 2024. View of downstream ZDA,
facing downstream (west) from culvert outlet.

Blyth  13+400: April 30, 2024. View of receiving wetland
in downstream ZDA. Facing southwest from the outlet to

the wetland.

Blyth  13+400: August 7, 2024. View of upstream ZDA,
facing upstream (southeast) from highway embankment.

Blyth  13+400: August 7, 2024. View of culvert inlet facing
southwest. Boulder and debris at inlet one of several

potential fish passage impediments.
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Blyth  13+400: August 7, 2024. View of downstream ZDA,
facing upstream (east) toward culvert outlet.

Blyth  13+400: August 7, 2024. View of downstream ZDA,
facing upstream (northwest) in the receiving online beaver
pond flowing southerly and parallel to Highway 11 on the

southwest side.

Blyth  15+512: April 30, 2024. View of downstream ZDA,
facing upstream (east) towards culvert outlet.

Blyth  15+512: April 30, 2024. View of the upstream ZDA,
facing upstream (north).
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Blyth  15+512: August 23, 2023. Downstream.
Conditions at culvert outlet from AECOM Culvert

Inspection Report (2024).

Blyth  15+512: April 30, 2023. View of the downstream
ZDA, facing downstream (northwest) along channel to

wetland. Embankment erosion is shown, and deposited
material was observed in this channel.

Notman  10+881: August 9, 2024.View of downstream
ZDA. Facing downstream (northeast) form the culvert

outlet.

Notman  10+881: August 9, 2024. View of the beaver
pond in upstream ZDA, facing south.
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Notman  11+800: May 2, 2024. View of culvert outlet,
facing upstream (southwest).

Notman  11+800: May 2, 2024. View of upstream ZDA,
facing upstream (southwest).

Notman  11+800: August 23, 2023. View of downstream
ZDA. Facing downstream (northeast) from the highway.

Notman  11+800: August 23, 2023. View of culvert outlet.
From AECOM Culvert Inspection Report (2024).
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Notman  11+800: August 12, 2024. View of downstream
ZDA, facing upstream (southwest).

Notman  12+541: May 2, 2024. View of upstream ZDA,
facing upstream (north) from the highway.

Notman  12+541: May 2, 2024. View of upstream ZDA,
facing culvert inlet (west).

Notman  12+541: May 2, 2024. View of downstream ZDA,
facing downstream (southwest).
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Notman  12+541: May 2, 2024. View of downstream ZDA,
facing downstream (south) from highway.

Notman  12+541: May 2, 2024. View of the defined
channel flowing though forest in downstream ZDA below

pooling water, facing southwest.

Notman  14+073: May 2, 2024. View of downstream ZDA,
facing downstream (southwest) from highway.

Notman  14+073: May 2, 2024. View of upstream ZDA.
Facing upstream (northeast) from highway.
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Notman  14+073: August 12, 2024. View of downstream
ZDA, facing downstream (southwest).

Notman  14+073: May 2, 2024. View of
downstream ZDA and channel through treed

fen. Facing downstream (southwest).

Notman  14+408: May 3, 2024. View of downstream ZDA,
facing downstream (northeast) from highway.

Notman  14+408: May 3, 2024. View of upstream ZDA,
facing downstream along ditchline (west) toward culvert

inlet.
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Notman  14+408: May 3, 2024. View of straightened
channel in downstream ZDA. Facing downstream

(northeast).

Notman  14+408: May 3, 2024. View of culvert outlet.

Notman 14+926: May 2, 2024. View of upstream ZDA.
Facing upstream (southwest) from highway towards

perched entrance culvert.

Notman 14+926: May 2, 2024. View of upstream ZDA.
Facing upstream (southeast) from entrance along ditchline.
Perched entrance culvert (Photo 53) and riprap in ditch are

both fish passage impediments..
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Notman 14+926: May 2, 2024. View of downstream ZDA,
facing downstream (northeast) from highway.

Notman 14+926: May 2, 2024. View of downstream ZDA,
facing upstream (southwest) where defined channel

travelled through forest between cattail marsh and highway.
Suitable Brook Trout spawning substrate was observed in

this section.

Notman  16+060: May 6, 2024. View of upstream ZDA.
Facing upstream (east) from highway.

Notman  16+060: May 6, 2024. View of downstream ZDA.
Facing downstream (west) along channel in thicket.
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Notman  16+278 : May 7, 2024. Buried culvert outlet Notman  16+278 : May 7, 2024.
View of pool at culvert inlet.

Notman  16+278: May 7, 2024. View of channel in
downstream ZDA, facing downstream (west).

Notman  16+278: May 7, 2024. Defined channel with
undercut banks downstream of culvert in ZDA.
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