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1.0 INTRODUCTION 

The City of Winnipeg is continuing its Outfall Program during 2025. The Outfall Program involves 

riverbank erosion protection and repair and/or cleaning at a number of outfalls in the Red and 

Assiniboine rivers and their tributaries within Winnipeg, MB. KGS Group was awarded the 

contract and North/South Consultants Inc. (NSC) was sub-contracted by KGS Group to conduct the 

aquatic habitat assessments at three outfall locations, including one on the Assiniboine River and 

two on the Red River.  

Both the Red and Assiniboine rivers fall within the range of the Mapleleaf mussel (Quadrula 

quadrula), a species listed as “Threatened” under the Species at Risk Act (SARA).  Due to the 

potential occurrence of the Mapleleaf at the project sites, bathymetric and substrate sampling 

surveys were conducted to determine if suitable habitat for the Mapleleaf exists in the study 

areas.  

This report provides the results of the aquatic habitat assessment conducted at the outfall 

located at the Roland site. A description of fish habitat and potential fish use of the project area 

is also included. The aquatic habitat assessments will be used to support the submission of a 

Request for Review to Fisheries and Oceans Canada (DFO) for each outfall site as required. 

2.0 METHODS 

2.1 HABITAT MAPPING 

2.1.1 Field Methods 

On August 27, 2025, a boat-based hydroacoustic survey was conducted along an approximately 

120 m stretch of the Red River centered on the outfall pipe at Roland in Winnipeg, Manitoba 

(Figure 1). Depth and substrate data were collected using a Ping DSP Inc. 3DSS-iDX-450 

multibeam echosounder (MBES) coupled to a Septentrio dual antenna Global Navigation Satellite 

System (GNSS) in order to collect high-resolution 3D sidescan amplitude data, backscatter data 

and swath bathymetric data simultaneously. Survey transects were conducted from an 18 ft boat 

with a 50 hp Honda outboard motor. Surveys were conducted at boat speeds of less than 10 

km/hr. Shoreline water level elevation and survey control measurements were recorded using a 
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Trimble R8 GNSS real-time kinematic (RTK) rover receiver connected to a survey controller and 

to a Trimble R8 GNSS base station receiver via radio link, using Trimble Access survey controller 

software. 

In order to validate the acoustic data and assist in the development of a substrate type 

classification, the river bottom was sampled along transects throughout the survey area. Samples 

were collected using a Petite Ponar (0.023m2 surface area) and photos of each sample were taken 

using a GPS-linked Nikon COOLPIX camera. Where a sample could not be collected (i.e., hard 

substrates), validation was completed by probing with the ponar and/or a paddle for texture, 

hardness and sound of substrate. Primary, secondary and tertiary substrate types were identified 

at each validation site and classified according to a modified Wentworth size classification 

(Wentworth 1922 see below). 

Modified Wentworth Scale (after Wentworth 1922): 

Particle Size Range Class Name 

> 256 mm Boulder 
64-256 mm Cobble 
2-64 mm Gravel 
62.5 µm -2 mm Sand 
4-62.5 µm Silt 
< 4 µm Clay 

2.1.2 Data Processing and Analysis 

Hydroacoustic data collected with the MBES were converted to an XTF 2D sidescan and 

multibeam bathymetric format for post-processing in SonarWiz® 8 software (Chesapeake 

Technology Inc., Mountain View, California). Depth soundings were compiled, and a bathymetric 

map was created using ESRI ArcGIS Pro 3.5 software (Esri, Redlands, California). The image 

mosaics were then exported to .png georeferenced (UTM Zone 14N, NAD83 CSRS) digital image 

format for additional mapping and display using ESRI ArcGIS Pro 3.5.  

An estimated shoreline (land/water interface at the time of the survey) was digitized using the 

georeferenced sidescan mosaic imaging and available City of Winnipeg Lidar elevation data using 

ArcGIS Pro 3.5 software. The resulting vector shoreline was compared to the shoreline 

measurements recorded with the Trimble R8 GNSS receiver. The digitized shoreline was used as 

a boundary file for the final substrate and depth mapping products. 
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Relative backscatter amplitude data recorded by the MBES was used to assist in the production 

of the substrate classification and mapping. The amplitude value provides a relative measure of 

benthic hardness within the mapped survey area. High values generally represent coarse and 

hard reflective substrate classes (e.g. cobble or boulder - rock), while low amplitude values 

generally represent soft fine absorptive substrate classes (e.g. silt or clay - mud). The number of 

attempts, the sound heard as the ponar hits the substrate, and the size of the validation grabs 

were also taken into consideration when interpreting the hardness of the substrate, as 

sometimes the validation grab grazed a small sample of fines that was layering over top of hard 

substrates such as cobbles and boulders. Creation of the amplitude grids followed a similar 

procedure as the depth grids. An ‘Amplitude Blend’ gridding algorithm was used to produce a 

0.5m grid. The amplitude grids were exported to a .grd format for additional processing and 

substrate classification in ArcGIS 10.8 software. A preliminary five class vector boundary 

classification product was produced using the sidescan image data, amplitude and depth grids, 

and the standard deviation and entropy sidescan texture classifiers using the Seabed 

Characterization Tool in Sonarwiz 8. The substrate validation (ground-truthing), sidescan mosaic 

and amplitude grid were used to refine the boundaries and label the Sonarwiz seabed 

characterization classification product. Once the class boundaries were refined and labelled, they 

were compared back to the sidescan mosaic and amplitude grid. In general, the substrate 

classification showed excellent agreement with the visible boundaries between fine and coarse 

substrates. Areas for each mapped substrate class were tabulated. Classes were symbolized and 

final detailed maps were produced. 

2.2 FISH AND FISH HABITAT 

A high level and qualitative description of the potential fish use of aquatic habitat within the 

project area was provided. As part of the aquatic survey, fish habitat features were noted, 

including flow pattern, cover and bank condition. Representative photos were captured using the 

GPS-linked Nikon COOLPIX camera. Results of the aquatic habitat survey and available 

information describing fish occurrence and life history characteristics were used to provide the 

description. 
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2.3 MUSSELS 

A cursory search for mussels was conducted (e.g., shoreline survey) in support of substrate 

mapping. Empty mussel shells are typically collected and identified to species. Live mussels found 

in the river are recorded and photographed but not removed from their location. The presence 

or absence of empty or live mussel shells is used to aid in the evaluation of habitat suitability 

within the survey area. 

2.4 SPECIES AT RISK 

A species at risk review of the Red River within Winnipeg was conducted using the DFO Species 

at Risk Map Viewer (https://www.dfo-mpo.gc.ca/species-especes/sara-lep/map-carte/index-

eng.html) and Provincially through the Manitoba Conservation Data Center. The review included 

identifying any areas within the project marked as critical habitat for species protected under the 

SARA or provincially under the Endangered Species and Ecosystems Act (ESEA) and any potential 

regulatory requirements for the project. 

3.0 RESULTS 

3.1 PHYSICAL ENVIRONMENT 

Water level in the Red River within Winnipeg at the time of the survey, i.e., August 27, 2025, 

averaged 223.793 masl, measured at Station 05OJ015 at James Avenue Pumping Station 

(CGVD28). This level was approximately 0.004 m higher than the historical average of 223.789 

masl for that date (historical range: 1971-2025; Water Survey of Canada 2025). Mean shoreline 

elevation measured on site August 27, 2025, during the survey was 223.691 m (CGVD28).  

The majority of the shoreline above the current water level along the survey area was low 

gradient, characterized predominantly by boulders with trace amounts of clay, gravel and cobble 

scattered throughout (Photos 1-4). Riparian vegetation consisted primarily of willows, sedge and 

dogbane within the first 10 m, followed by graminoids and some trees such as Trembling Aspen 

and Maple further upland of the survey area. 

https://www.dfo-mpo.gc.ca/species-especes/sara-lep/map-carte/index-eng.html
https://www.dfo-mpo.gc.ca/species-especes/sara-lep/map-carte/index-eng.html


Roland Outfall  Red River 
Aquatic Habitat Assessment  October 2025 

5 

3.2 HABITAT MAPPING 

The total aquatic area surveyed near the Roland Outfall was 9,043 m2. The average water depth 

recorded was 3.58 m, and the max depth was 7.62 m. A bathymetric map of the survey area is 

presented in Figure 2. 

A total of 18 substrate samples were collected to assist in interpretation of the acoustic survey 

data. Results of validation grabs and substrate probes are presented in Table 1, and examples are 

provided in Photos 5-12. 

A substrate map including validation locations is presented in Figure 3. A graphical depiction of 

data collection locations, including survey transects, is presented in Figure 4. Substrate was 

divided into four classes based on primary, secondary and tertiary substrates. The deepest area 

of the study reach (nearing the centre of the river) consisted of a gravel/sand over compact clay, 

accounting for 49% of the total survey area (Figure 3). The nearshore substrate consisted of soft 

compact clay and silt (15%). It should be noted that although validation grabs determined the 

fines were smooth (not gritty) and thus predominantly clay, the soft compaction of the substrate 

suggests the presence of fine silt and is interpreted as such in Figure 3. Between the nearshore 

area and the outermost instream area, substrate consisted of a sand/silt/clay/gravel substrate, 

accounting for 25% of the total survey reach. Throughout all three of these substrates, patches 

of cobble/boulder/gravel were present (11%). Less than 0.5% of the substrate was unclassified, 

likely a result of a processing anomaly with respect to the edges of boundary polygons; this 

category was not included in the substrate descriptions. 

3.3 FISH AND FISH HABITAT 

The Red River and its tributaries within Winnipeg provide year-round habitat for a variety of fish 

species, including species that are sought after for recreational fishing, such as Walleye (Sander 

vitreus), Sauger (Sander canadensis), Channel Catfish (Ictalurus punctatus), and Northern Pike 

(Esox lucius) (Table 2). The species assemblage includes a wide variety of fish trophic guilds, 

including omnivorous and piscivorous species, and species that inhabit predominantly benthic or 

pelagic habitats.  

Habitat within the survey area consisted mostly of low to moderate velocity run habitat over a 

mix of substrates consisting of various degrees of gravel, sand, soft- to hard-compact clay (with 

soft compaction likely derived from finer silt content), silt, and patches of gravel, cobble, and 
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boulder. The shoreline substrate, above the current water level, was predominantly boulder. 

Instream cover was limited to boulders and some large woody debris (Photos 2 and 3). Overall, 

the survey area provides suitable habitat for various life stages of both forage and large bodied 

fish species. The habitat in the survey area is not rare or limiting and is readily available both 

upstream and downstream of the site. It is expected that the survey area is suitable for foraging 

throughout the open water season and would provide adequate overwintering habitat for fish. 

The survey area may also provide spawning habitat for a variety of species that spawn during the 

spring or early summer. 

3.4 MUSSELS 

The Red River is inhabited by a variety of freshwater mussel species, including Mapleleaf (Table 

3). During the cursory shoreline survey, no live mussels were observed, nor were any shells 

observed.  

Mapleleaf are typically found in medium to large rivers, in substrates of firmly packed, coarse 

gravel and sand, and to a lesser extent firmly packed clay/mud (COSEWIC 2016). Areas with 

shifting substrates (i.e., active erosion or deposition) do not represent suitable habitat for 

Mapleleaf. A large proportion of the area surveyed at the Roland outfall site is overlaid by clay of 

both soft and hard compaction, with varying degrees of gravel and sand. Although no mussels 

were observed within the survey area, these substrates would be considered suitable for 

Mapleleaf. 

3.5 SPECIES AT RISK 

The Saskatchewan-Nelson River population of Lake Sturgeon which includes the Red River was 

recommended to be listed as “Endangered” by the Committee for the Status of Endangered 

Wildlife in Canada (COSEWIC) in 2017 (COSEWIC 2017), but the species has not been added to 

the list of species protected under SARA. The Bigmouth Buffalo (Ictiobus cyprinellus) in the Red 

River is currently listed as “Special Concern” under Schedule 1 of the SARA and, as such, it is not 

afforded any additional protections. Neither species is listed under Manitoba Natural Resources 

and Indigenous Futures’ Endangered Species and Ecosystems Act (ESEA; MNRIF 2025). 

Mapleleaf are listed as “Endangered” under the provincial ESEA and “Threatened” under the 

SARA and are therefore protected under the provisions of both Acts.   
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Table 1. Substrate validations taken along the Red River at the Roland Outfall, Winnipeg, 
MB. 

Grab 
ID 

Substrate Type1   Substrate % Report 
Photo # 

Compaction 
UTM (14U) 

1o 2o 3o   1o 2o 3o Easting  Northing 

1 CL OM  -  95 5  -  - Soft 635895 5529545 

2 CL GR  -  70 30  - Photo 5 Hard 635867 5529554 

3 CL GR SI  33.3 33.3 33.3  - Hard 635834 5529550 

4 CL OM  -  99 1  -  - Soft 635896 5529580 

5 CL SA  -  60 40  -  - Hard 635873 5529574 

6 SA CL SI  40 30 30  - Hard 635834 5529568 

7 CL OM  -  99 1  -  - Medium 635893 5529596 

8 CL SI  -  50 50  - Photo 6 Hard 635867 5529591 

9 CL GR  -  90 10  - Photo 7 Hard 635834 5529591 

10 CL OM  -  99 1  -  - Medium 635896 5529608 

11 CL GR SA  45 30 25 Photo 8 Hard 635870 5529607 

12 CL SA  -  50 50  -  - Hard 635838 5529618 

13 CL  -  -  100  -  - Photo 9 Soft 635885 5529630 

14 SI SA GR  50 20 20 Photo 10 Hard 635855 5529631 

15 CL GR ZM  45 45 10 Photo 11 Hard 635826 5529628 

16 CL  -  -  100  -  -  - Soft 635894 5529615 

17 CL OM  -  98 2  -  - Soft 635897 5529589 

18 CL SA  -  60 40  - Photo 12 Hard 635884 5529602 

1 – BO: Boulder; CO: Cobble; GR: Gravel; SA: Sand: SI: Silt; CL: Clay; OM: Organic Matter; ZM: Zebra Mussels 
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Table 2. Potential fish species inhabiting the Red River and its tributaries in the vicinity of 
Winnipeg, Manitoba1,2. 

FAMILY SYSTEMATIC NAME COMMON NAME 

Petromyzontidae Ichthyomyzon castaneus Chestnut Lamprey 
 Ichthyomyzon unicuspis Silver Lamprey 
Acipenseridae Acipenser fulvescens Lake Sturgeon 
Hiodontidae Hiodon alosoides Goldeye 
 Hiodon tergisus Mooneye 
Catostomidae Carpiodes cyprinus Quillback 
 Catostomus commersonii White Sucker 
 Ictiobus cyprinellus Bigmouth Buffalo 
 Moxostoma anisurum Silver Redhorse 
 Moxostoma erythrurum Golden Redhorse 
 Moxostoma macrolepidotum Shorthead Redhorse 
 Carassius auratus Goldfish3 
Cyprinidae Cyprinus carpio Common Carp3 
Leuciscidae Alburnops blennius River Shiner 
 Chrosomus eos Northern Redbelly Dace 
 Chrosomus neogaeus Finescale Dace 
 Cyprinella spiloptera Spotfin Shiner 
 Hudsonius hudsonius Spottail Shiner 
 Luxilus cornutus Common Shiner 
 Macrhybopsis storeriana Silver Chub 
 Miniellus stramineus Sand Shiner 
 Nocomis buguttatus Hornyhead Chub 
 Notemigonus chrysoleucas Golden Shiner 
 Notropis atherinoides Emerald Shiner 
 Pimephales promelas Fathead Minnow 
 Platygobio gracilis Flathead Chub 
 Rhinichthys cataractae Longnose Dace 
 Rhinichthys obtusus Western Blacknose Dace 
 Semotilus atromaculatus Creek Chub 
Ictaluridae Ameiurus melas Black Bullhead 
 Ameiurus nebulosus Brown Bullhead 
 Ictalurus punctatus Channel Catfish 
 Noturus flavus Stonecat 
 Noturus gyrinus Tadpole Madtom 
Esocidae Esox lucius Northern Pike 
 Umbra limi Central Mudminnow 
Percopsidae Percopsis omiscomaycus Trout-perch 
Gadidae Lota lota Burbot 
Fundulidae Fundulus diaphanus Banded Killifish 
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Table 2. Continued 

FAMILY SYSTEMATIC NAME COMMON NAME 

Centrarchidae Ambloplites rupestris Rock Bass 

 Lepomis gibbosus Pumpkinseed3 

 Lepomis macrochirus Bluegill 
 Micropterus dolomieu Smallmouth Bass3 

 Micropterus nigricans Largemouth Bass3 

 Pomoxis annularis White Crappie 

 Pomoxis nigromaculatus Black Crappie 

Gasterosteidae Culaea inconstans Brook Stickleback 

 Pungitius pungitius Ninespine Stickleback 

Moronidae Morone chrysops White Bass3 

Percidae Etheostoma exile Iowa Darter 

 Etheostoma nigrum Johnny Darter 

 Perca flavescens Yellow Perch 

 Percina caprodes Logperch 

 Percina maculata Blackside Darter 

 Percina shumardi River Darter 

 Sander canadensis Sauger 

 Sander vitreus Walleye 

Sciaenidae Aplodinotus grunniens Freshwater Drum 

1 – List compiled from Stewart and Watkinson 2004 
2 – Taxonomy updated from: Page et al. 2023 
3 – Introduced 
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Table 3. Freshwater mussel species potentially inhabiting the Red River and its tributaries, 
Manitoba1. 

Sub-Family Scientific Name Common Name 

 Ambleminae Amblema plicata Threeridge 

  Fusconaia flava Wabash Pigtoe 

  Lampsilis cardium Plain Pocketbook 

  Lampsilis siliquoidea Fatmucket 

  Ligumia recta Black Sandshell 

  Potamilus alatus Pink Heelsplitter 

  Quadrula quadrula Mapleleaf 

 Anodontinae Anodontoides ferussacianus Cylindrical Papershell 

 Lasmigona complanata White Heelsplitter 

  Lasmigona compressa Creek Heelsplitter 

  Pyganodon grandis Giant Floater 

  Strophitus undulatus Creeper 
1 – Hnytka et al. 2022 
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Figure 1. Survey area for the Roland outfall area, Winnipeg, Manitoba. 
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Figure 2. Bathymetric map of the Roland outfall area, Winnipeg, Manitoba. 
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Figure 3. Substrate map of the Roland outfall area, Winnipeg, Manitoba. 
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Figure 4. Data collection locations on the Red River at the Roland outfall area, Winnipeg, Manitoba.
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Photo 1. Survey area of the Red River at the Roland outfall area, showing low-gradient 
sloped shoreline composed of clay, interspersed with boulders, Winnipeg, MB. 

 

Photo 2. Shoreline of the Red River at the Roland outfall, upstream area, showing low-
gradient sloped shoreline composed predominantly of boulder with some large 
woody debris, Winnipeg, MB. 
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Photo 3. Survey area of the Red River at the Roland outfall, downstream area, showing low-
gradient sloped boulder shoreline, interspersed with some large woody debris, 
Winnipeg, MB. 

 

Photo 4. Culvert outfall at Roland outfall area, Winnipeg, MB, Red River. 
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Photo 5. Substrate validation from Grab #2 on the Red River at the Roland Outfall, 
Winnipeg, MB, showing a small sample of compacted petrified clay interspersed 
with gravel. Live zebra mussels shown in grab. 

 

Photo 6. Substrate validation from Grab #8 on the Red River at the Roland Outfall, 
Winnipeg, MB, showing a clay/silt substrate of hard compaction. 
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Photo 7. Substrate validation from Grab #9 on the Red River at the Roland Outfall, 
Winnipeg, MB, showing a clay substrate of hard compaction interspersed with 
gravel. 

 

Photo 8. Substrate validation from Grab #11 on the Red River at the Roland Outfall, 
Winnipeg, MB, showing a clay/gravel/sand substrate. 
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Photo 9. Substrate validation from Grab #13 on the Red River at the Roland Outfall, 
Winnipeg, MB, showing a clay substrate of soft compaction and potentially 
containing small amounts of silt layered on top. 

 

Photo 10. Substrate validation from Grab #14 on the Red River at the Roland Outfall, 
Winnipeg, MB, showing silt substrate with sand and gravel. 
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Photo 11. Substrate validation from Grab #15 on the Red River at the Roland Outfall, 
Winnipeg, MB, showing a clay/gravel substrate with zebra mussels. 

 

Photo 12. Substrate validation from Grab #18 on the Red River at the Roland Outfall, 
Winnipeg, MB, showing a clay substrate with sand. 
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