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Background

Riparian areas play an important role in surface water quality and their ability to
carry out this function can be affected by anthropogenic activities on the
landscape. Agriculture is only one component, with other human activities such
as industry, recreation and residences contributing to degraded riparian areas.
The intent of this report is to be a first step towards addressing the issue of
riparian health, with respect to agriculture, in the watershed study area. By
providing information on the land resources and the agricultural activities in the
study area, a better understanding of the issue can be obtained which will assist
towards better planning and priority setting by local decision makers, land use
planners and policy decision-makers. While this reports studies the agricultural
aspect of the watershed study area, in a true watershed study, all factors of
activities of all sectors must be considered.

This project is a component of the Agriculture and Agri-Food Canada — Prairie Farm
Rehabilitation Administration (AAFC-PFRA) Agricultural Riparian Areas: Planning and
Performance Monitoring project. Funding was provided by the Manitoba Rural
Adaptation Council (MRAC), through the Agricultural Environmental Stewardship
Initiative (AESI). The purpose of this project is to provide a central source of riparian-
related resource information in a format that is easily accessible to land use planners
and policy decision-makers. The information provided can assist in strategic planning
for riparian areas in Manitoba. Through the identification of potential problem areas,
decision makers can make informed land use decisions that target priority areas.

As part of the Agricultural Riparian Areas: Planning and Performance Monitoring project,
AAFC-PFRA has collected, analyzed, and displayed riparian-related data using an
Internet Map Server (IMS). The IMS web server is designed to be a one-stop source of
riparian-related data and information relevant for analysis, land-use planning, and
program design. The IMS site is available under the tools menu on the Riparian Health
Council website (www.riparianhealth.ca).

The Riparian Health Council (RHC) is comprised of government and non-government
agencies with an interest in increasing producer involvement and improving the
coordination of cooperative efforts among agencies that develop riparian projects with
landowners throughout Manitoba. The Council has developed a vision for cooperative
programming that enhances riparian areas and surface water quality across agro-
Manitoba while also supporting landowner needs. This project will provide information
which can assist the RHC in achieving its vision.

The boundaries used in this report are based on the watershed layer produced by a joint
venture between Manitoba Conservation and AAFC-PFRA. For reporting purposes,
water flow direction data was used to amalgamate individual sub-watershed units into
larger sub-watershed and watershed groups (refer to Appendix D). Due to scale and
data accuracy limitations, neither this report nor the information and data provided on
the RHC website can replace the need for site-specific analysis. However, these
information sources can serve as a guide for general watershed planning purposes.



Importance of Riparian Areas

Although riparian areas occupy only a small percentage of the area of a watershed, they
represent an extremely important component of the overall landscape. They are the
transitional areas between the aquatic and surrounding upland area. These “green
zones” are one of the most ecologically diverse ecosystems. A healthy riparian area
can perform a number of ecological functions, including trapping sediment, building and
maintaining streambanks, storing floodwater and energy, recharging groundwater,
filtering and buffering water, reducing and dissipating stream energy, maintaining
biodiversity and creating primary productivity. These functions are essential for
sustaining a majority of fish and wildlife species, maintaining functioning watersheds,
providing good water quality, forage for livestock and supporting people on the
landscape. Disturbance and alteration of a riparian area will impact its ability to carry
out these ecological functions. Impacted riparian areas will have a reduced capacity to
trap and store sediment and nutrients and stabilizing streambanks (important for surface
water quality), provide fish and wildlife habitat, etc.

Recognizing that many sectors contribute to the alteration of riparian areas, including
agriculture, recreation, urban and residential development, and forestry, this report will
focus on the agricultural impacts to riparian areas in an attempt to provide information
that can be used by the agricultural industry to begin to address the issue of riparian
health.



Watershed Overview

The Red River is an international waterway, with its headwaters at the convergence of
the Ottertail and Boise de Sioux Rivers near Wahpeton, North Dakota. From its origin
the river flows north in a relatively straight line, emptying into Lake Winnipeg. The Red
River Watershed occupies a large area, of which approximately 20% lies in Manitoba,
with the remaining area shared by North Dakota, Minnesota and a small portion of South
Dakota. This reports deals with the Manitoba portion. To make the Manitoba portion
more manageable, and the analysis and reports more relevant to local landscape and
land uses, the watershed was divided into two reporting areas: the Upper and Lower
Red River Watershed study areas.

The Lower Red River Watershed study area is approximately 419,539 ha in size and is
comprised of five sub-watershed units (refer to Figure 1.0). The watershed drains into
the Red River, which enters this watershed area in the City of Winnipeg. The river
meanders its way north to spill into Lake Winnipeg. Several lakes are located in the
northern portion of this watershed area near the river convergence with Lake Winnipeg,
and include Netley Lake, Lower and Upper Devils Lakes, Morrison, Poplar Point and
Hardmans Lake. There are also many creeks draining the land in this watershed,
including Devils, Netley and Cooks Creeks. Cooks Creek is considered a significant
tributary and empties into the Red River at Selkirk. During periods of high water, the
flow from its upper reaches is diverted west into the Red River Floodway via the Cooks
Creek Diversion. Much of the creek has also been dredged for additional flood control
and agricultural purposes. Other features include Oak Hammock Marsh, located
northeast of Stonewall, and the Red River Floodway which diverts flood waters on the
Red River around Winnipeg, meeting back up with the Red River at Lockport. In
addition to the tributary creeks and lakes, this watershed contains some drainage
ditches, and many lakes and intermittent waterbodies.

Being a main waterway in southern Manitoba, there are many rivers and their
associated watershed areas, contributing to the Red River. Many of these major rivers
converge with the Red upstream of this watershed, in the Upper Red River Watershed
area, and include the Pembina, Morris, La Salle, Assiniboine and Seine Rivers. All of
these rivers and their basins are considered in separate watershed reports.

Elevation in the study area ranges from 212 metres above sea level (masl) in the
northern portion of the watershed, up to 316 masl at the eastern tip of the watershed
(refer to Figure 2.0). This watershed has a higher elevation in the eastern and western
regions, and forms a valley towards centre. The Birds Hill region, north of West Pine
Ridge, contains gentle slopes and reaches an elevation of 274 masl, which is about 40
metres higher than the surrounding area. An area of lower elevation is also seen
directly adjacent to the Red River.

At the time of this report, part of the watershed area was served by the Cooks Creek
Conservation District. This conservation district is located in the south-eastern portion of
the watershed and covers the drainage area of Cooks Creek. The remaining land base
is not covered by any conservation districts. Fourteen Rural Municipalities (RMs) are



contained within the watershed boundaries and include Rockwood, St. Andrews,
Brokenhead, Tache, West and East St. Paul, Springfield, and St. Clements (refer to
Figure 3). Birds Hill Provincial Park covers approximately 3,513 ha and is popular for
biking, cross-country skiing, camping and the internationally known Winnipeg Folk
Festival. Oak Hammock Marsh is popular for viewing waterfowl and natural landscapes,
as well as hiking and biking. Although a large part of the population in the watershed is
urban due to the presence of the City of Winnipeg, the land base in the study area is
predominantly rural and farm-based; however, there is an influx of population, desiring
larger living spaces, moving into the RM of West and East St. Paul. This is resulting in
an increase in residential sub-divisions, the expansion of low density rural residences
and urban settlements, and a rise in small farm holdings. This has shifted some land
use in the area away from general agriculture. The RMs of St. Andrews and St.
Clements experience a population increase during the summer months with the arrival
of cottagers attracted to the water-based recreational activities associated with Lake
Winnipeg and other lakes and rivers of the region. Larger towns/communities within the
watershed include Teulon, Stonewall, Selkirk, Oakbank, Dugald and the City of
Winnipeg. Some of the communities close to Winnipeg serve as bedroom communities
to Winnipeg. River properties are common within this watershed, with a large number of
residences present along the Red River.



Figure 1.0 Sub-watersheds within the Lower Red River Watershed study area
(water shown at 1:50,000 scale)
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Climate and Ecoloqy

The Canadian Ecological Land Classification System divides Canada’s natural
landscapes into terrestrial ecozones, which are further sub-divided into ecoregions and
ecodistricts. The classification system was developed by integrating surface vegetation
cover, underlying geology, physiography, soils, and climate data (Smith et al. 1998).

Ecozones, the most generalized level in Environment Canada’s ecological land
classification system, are defined by Smith et al. (1998) as “areas of the earth’s surface
representative of very generalized ecological units that consist of a distinctive
assemblage of physical and biological characteristics”. Ecoregions are broad,
integrated map units characterized by a unique combination of landscape physiography
and ecoclimate. Ecodistricts are integrated map units characterized by relatively
homogeneous physical landscape and climatic conditions and they contain Soil
Landscapes of Canada polygons nested within them (Smith et al. 1998).

Based on the Terrestrial Ecozones of Canada (Smith et al. 1998), the southern and
south-western part of the Lower Red River Watershed study area falls within the Prairies
Ecozone, and contains the Lake Manitoba Plain Ecoregion (which further contains the
Winnipeg and Lundar Ecodistricts) (refer to Table 1.0, Figure 4.0). Moving from the
north-western region to the north-eastern region, the watershed falls within the Boreal
Plains Ecozone, and contains the Interlake Plain Ecoregion (which is further subdivided
into the Ashern, Gimli and Steinbach Ecodistricts). A small portion of the Boreal Shield
Ecozone, containing the Lake of the Woods Ecoregion (further containing the Stead
Ecodistrict) is found in the south-eastern tip of the study area.

The vegetation of the area varies based on moisture and elevation, as well as other
ecoregion characteristics. Much of the natural vegetation has been cleared for
agriculture and development of drainage ditches, however some has survived in poorly-
drained depressions and on yet to be broken land (Smith et al. 1998). Some areas of
the Ashern Ecodistrict have also reverted to their original shrub vegetation. The
Interlake Plain Ecoregion consists of forest stands dominated by trembling aspen, with
some balsam poplar and white spruce interspersed. White spruce distribution is greatly
affected by forest fires. Poorly drained areas contain willow, sedge and meadow grass
vegetation. The Ashern Ecodistrict contains black spruce, tamarack, swamp birch,
willow, sedge, mosses, herbs and forbs in its bogs and peatlands; while the Gimli
Ecodistrict contains marshes characterized by reeds, cattails and sedges. The
vegetation of the Birds Hill region reflects a somewhat higher elevation, where
deciduous trees are still present; however more white spruce, tamarack, white cedar,
and peatlands with black spruce are present. The Steinbach Ecodistrict contains forest
species such as willow, red-osier dogwood and jack pine on well-drained sties. Tree
cover has survived better in the Winnipeg Ecodistrict, and grows naturally as a fringe
along stream channels. Better drained sites of this ecodistrict contain bur oak, trembling
aspen, and an undergrowth of snowberry, hazelnut, and red-osier dogwood while shrubs
such as saskatoon and high bush cranberry are found on floodplains and in high areas.
Along rivers, especially the Red River, and alluvial flood plain deposits are Manitoba
maple, green ash, basswood, elm and cottonwood, with an undergrowth of willows and
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ferns dominate, indicating periodic inundation.

Despite weather similarities within the watershed, localized temperature and
precipitation variations exist. Based on climate data for the ecoregions within the Lower
Red River Watershed study area, mean annual precipitation ranges from 485 to 530
mm, while mean annual temperature ranges from 1.2 to 2. °C (refer to Table 1.0). The
average number of growing season days ranges from 175 to 184 and the average
number of growing degree days from 1500 to 1720. Mean annual moisture deficit
ranges between 90 to 250 mm (Ecoregions Working Group 1989). These parameters
provide an indication of moisture and heat energy available for crop and vegetation
growth and generally are sufficient for good growth of a wide range of crops adapted to
the prairies.

Table 1.0 Climate data for ecoregions within the Lower Red River Watershed
study area

Mean
Mean G'::I::i?\g Gﬂ(avsil:lg A“ﬂi?f; Annual
Ecozone | Ecoregion | Annual Air P Moisture
o Season | Degree | Precipitation .
Temp (°C) Deficit
(days) Days (mm) (mm)
Boreal Interlake 1500-
Plains Plain 1.2-2.4 175-184 1700 510-520 100-250
Boreal Lake of the
Shield Woods 1.9 180 1600 530 90
Lake 1670-
Prairies | Manitoba 2.2-2.4 181-183 485-515 190-200
Plain 1720

Note: Climate data is based on eco-climatic data (Ecoregions Working Group, 1989)
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Water Resources

Hydrology

The Lower Red River Watershed study area is part of the larger Red River Basin. Water
within this study area drains into the Red River and is fed by numerous rivers (draining
other watershed areas), creeks, lakes, ditches, and sloughs. The river meanders north
from central Winnipeg, through small communities, agricultural land, and residential and
cottage areas. Based on the 1:50,000 National Topographic Series (NTS) data sheets,
this watershed contains approximately 2,749 km of river and stream shoreline (both
sides of the waterways are included in the calculation), and 1,034 km of waterbody
shoreline.

Hydrometric gauging stations within the province provide surface water level and
stream-flow data used for the operation of water control works, flood forecasting, water
management investigations, and hydrologic studies (Manitoba Conservation 2003). A
network of seventeen hydrometric gauging stations have been installed within this
watershed (refer to Figure 5.0). For the purpose of this report, mean annual flow rate
out of the watershed has been examined, as measured by three gauging stations. The
three stations used were: gauging station 050J010, located 9 km upstream of Lockport,
station 050J019, located below the Cooks Creek Diversion, and station 050J020,
located in the Cooks Creek Diversion channel. Table 2.0 depicts the mean annual
monthly flows from these stations over the years. Spring discharge, along with spring
and summer rain events, create higher flow rates from April through to August, with the
peak flow generally occurring in April.

Table 2.0 Mean stream flow on the Lower Red River Watershed study area as
recorded by hydrometric station 050J010, located 9 km upstream of Lockport, MB
(1962-2002), station 050J019, below the Cooks Creek Diversion (1990-2003), and
station 050J020, in the Cooks Creek Diversion (1990-2003).

Monthly Discharge (m®/s)
Station No. | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug |Sept| Oct | Nov | Dec |Jan-Dec
050J010 57 |53.9|147 | 778 | 666 | 361 | 297 | 158 | 116 | 107 | 102 |69.5| 242

050J019 -- -- 10.28/1.38|{1.12/0.43|0.30|0.32|0.15| 017 | -- -- 0.92
0504020 -- -- 10.43/1.55|1.05/0.14|0.22|0.56|0.20| 0.22 | -- -- 1.01
Water Quality

Nutrient loading is an important concern with many large and small streams throughout
Manitoba. As a result, Manitoba Conservation has developed a long-term nutrient
management strategy for surface waters in Manitoba. A comprehensive trend analysis
using existing water quality data has been done to detect temporal trends in nutrient
concentrations in the streams and rivers in Manitoba (Jones and Armstrong 2001).
Along with this, studies by Bourne et al. (2002) reveal trends and concerns in nutrient
loading along the Red River.
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Long term water quality monitoring data are available from various sampling stations in
this watershed, and for this report, stations on the Red River and on Cooks Creek will be
analyzed. The water quality stations on the tributary of Cooks Creek, together with
summed flow data from hydrometric stations 050J019 and 050J020, found some
notable results. From station WQ0644, Jones and Armstrong (2001) found a significant
trend of decreasing Total Nitrogen (TN) concentrations during the 1990s, while Total
Phosphorus (TP) fluctuated but did not exhibit any significant trend. Station WQ0643, in
the downstream portion of the creek, did not detect significant trends in either nutrient.
The decreasing trend at the upstream site with no detectable trend downstream implied
that TN loading declined in the upper portions of the creek, but remained constant in
downstream reaches.

Along the Red River, water quality monitoring data from station WQO0142, located
downstream of Winnipeg, near Selkirk, along with flow data from hydrometric station
0504010, showed that from 1978 to 1999 time period, flow adjusted TN median
concentrations increased dramatically over the 22-year period, by almost 60%, and TP
median concentrations were also found to increase by almost 30%. It should also be
noted that water quality monitoring data from stations upstream, in the Upper Red River
Watershed study area, found increases in TN and TP concentrations, although less
drastic. At the station near the US border crossing TP was found to increase by 23%,
and just upstream of Winnipeg TN was found to increase by 29%, with no significant
increases in TP. Comparison of these trends suggests that as the river passed through
the Winnipeg region the concentration of nutrients increased. The increases seen in this
watershed are likely due to a combination of contributions. Nutrient contributions from
significant tributaries such as the La Salle, Assiniboine and Seine Rivers, which occur
downstream of the south Winnipeg water quality station, are likely large donors. Other
contributions would include the numerous creeks and drainage ditches present in this
watershed and inputs from runoff and treated effluent discharges from Winnipeg and
surrounding municipalities.

The majority of land in the Lower Red River Watershed study area is used agriculturally,
and there is the potential for nutrient loading into the river system from agricultural
operations. Cooks Creek sub-watershed contains mostly forest at the creek’s
headwaters near Richer, however intense cultivation and production occurs in the rest of
the area. Major point sources of nutrient loading include effluent discharges from the
City of Winnipeg. As well, smaller communities in the watershed area discharge
secondary effluent into the river or one of its tributaries. It should also be noted that
during periods of high water, flow from the upper reaches of Cooks Creek are diverted
westward to the Red River Floodway, eventually emptying into the Red River at
Lockport, rather than Selkirk.

Bourne et al. (2002) studied the rates of accrual of TN and TP on the Red River
between reaches, and found the mean rates of accrual were usually higher between St.
Norbert and Selkirk, as opposed to between Emerson and St. Norbert. It should be
noted that in some years this trend was reversed. This trend reinforces the fact that
nutrient loads from the City of Winnipeg and contributions from tributaries such as the
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Seine and Assiniboine Rivers, are increasing the nutrient concentrations along the
downstream portions of the Red River.

A study by Bourne et al. (2002), looking at TN and TP loading into Manitoba streams,
summarized loading into the Red River watershed as a whole. Nutrient loads from
within-stream processes were distinguished from watershed processes load. Within-
stream processes included direct effluent discharge, release from stream bed and bank
sediments, and infiltration of groundwater. For the purpose of their report, only direct
effluent discharge was considered for the within-stream processes. Watershed
processes loads are less direct and include the transport of nutrients from land to water
from sources such as animal manure and inorganic fertilizer, and depend on soil type,
vegetation present, and land-use practices. Analysis determined that within-stream
processes contributed 4,176 tonnes/year of TN, and 470 t/y of TP. The study indicates
watershed processes load were harder to quantify, and were found to range from 1,582
and 14,628 t/y for TN and 538 and 2,127 t/y for TP. This is a mean of 7,229 and 1,209
for TN and TP, respectively, and based on these means, suggests that watershed
processes contribute to a substantial amount more nutrient loading.

Bourne et al. (2002) also looked directly at TN and TP contributions to the Red River
from major tributaries, upstream of this watershed. They found nutrient loads from
tributary rivers such as LaSalle, Assiniboine, Roseau, Rat and Pembina accounted for a
range of 0.3% to 12% of the TN and TP loads into the Red River in 2001. The
Assiniboine River was consistently found to be the largest single contributor of TN and
TP loads into the river between the years of 1994 and 2001. The Red River itself was
found to be the single largest contributor of TN and TP to Lake Winnipeg, over the 1994
to 2001 period. Nutrient loading and concentrations have been studied in further detail
for many of these rivers and associated watersheds, where results have been described
in other watershed reports. These reports show a variety of results, including increases,
decreases and potential concerns regarding nutrient loading and concentrations, and
should be consulted if further information is desired.
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Figure 5.0 Hydrometric gauging and water quality sampling stations in the Lower
Red River Watershed
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Land Cover

The land cover classification of the watershed has been interpreted from LANDSAT
satellite imagery (which has a 30 metre resolution), using computerized classification
techniques. Individual spectral signatures were classified and grouped into the seven
land cover classes: annual crop land, forage, grassland, trees, wetlands, water, urban
and transportation (refer to Appendix A for land cover class descriptions). Figure 6.0
provides a general representation of the 2000 land cover within the watershed (note that
the southwestern part of the watershed was analyzed using imagery taken September 3,
2001, the northern section with imagery taken on August 2, 2001, and the central/
southeastern sections with imagery taken on September 28, 2001).

Land use in the watershed is primarily agriculture. Based on 2001 land cover data,
approximately 45% (187,480 ha) of the land within this watershed area was classified as
annual crop land, most of which is located central portion of the watershed (refer to
Table 3.0, Figure 6.0). Grasslands and trees also cover a large amount of land in this
watershed and are found in the south-eastern and north-western tips, as well as in Birds
Hill Provincial Park. Grassland is also found along the banks of the Red River. Urban
and transportation land uses (i.e. infrastructure for urban, transport and recreation)
cover almost 7% of the land in this watershed, and are mostly found in the Winnipeg and
Selkirk areas, as well as areas between the two urban centres along the Red River.

Land cover information is also available from 1994 satellite imagery taken October 26,
1994 for the northern and south-western part of the watershed and with imagery taken
on September 17, 1994 for the central/south-eastern sections) (refer to Figure 7.0).
Comparison between the two datasets can result in the emergence of general trends in
land cover of the seven-year period, though this will be a rough estimate due to factors
such as time/season of satellite image capture, climatic variability and classification
requirements.

Over the seven-year period, there was a substantial change in forage cover with a 51%
increase in land converted to forages (refer to Table 3.0). Annual crop land had
decreased by about 12%, likely converted to forages. Grasslands and trees had both
increased over the period, by 18% and 10%, respectively. Wetlands also decreased by
roughly 16%, possibly drained or converted for other land uses. Wetland classifications
showed slight increases despite the fact that records from Environment Canada indicate
that total precipitation in 2001 at Winnipeg was less than 1994 by approximately 138
mm. Wetland and open water classifications may be slightly over estimated due to the
fact that the 1994 image classification concentrated specifically on annual cropland to
aid in delivery of the Western Grains Transportation Payment Program. Greater
attention was paid to all classification categories on the 2001 image classification.

Due to the small size, and tightly integrated nature of wetlands with other land cover
categories such as grasslands and shrubs, they can be very difficult to quantify using
course resolution imagery. A Prairie Habitat Joint Venture Habitat Monitoring Program
coordinated by the Canadian Wildlife Service provides a detailed evaluation of wetland
habitat trends in targeted areas of the prairies. Preliminary analysis indicated that in the
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targeted areas in Manitoba, there has been a net change of -3.0% in wetland areas from
1985 to circa 2000.

Table 3.0 Land cover (2001) and general trend over a seven-year period (1994 —
2001) in the Lower Red River Watershed study area

class | Aveal () | Sorcental | Chanae n | Percen Crons
Annual Crop Land 187,480 447 -26,497 -12.4
Trees 62,826 15.0 5,696 10.0
Water 13,810 3.3 945 7.4
Grassland 96,191 22.9 14,960 18.4
Wetlands 14,497 3.5 -2,7443 -15.9°
Forages 17,675 4.2 5,943 50.7
Urban/Transportation 27,063 6.5 1,706 6.7
Total 419,542 100 -- --

1. Area totals are approximate due to the nature of the image analysis procedure
2. Negative changes indicate area has decreased since 1994, positive indicates an increase.
3. Due to seasonal changes in wetland size, date of imagery will affect change calculations
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Figure 6.0 2001 Land cover in the Lower Red River Watershed study area
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Figure 7.0 1994 Land cover in the Lower Red River Watershed study area
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Soil Resources

Soils data is a critical component of land-use planning. Soil characteristics can be used
to determine agricultural capability and to predict risks of erosion, leaching, and run-off.
This type of information is important for determining suitable land uses, identifying
sensitive areas, and targeting land-use improvement efforts. In terms of riparian health,
analysis of soil characteristics can help to identify soils at high risk for erosion and run-
off that could contribute to riparian degradation.

Soils data is available for all areas within the watershed. The soils data used in this
report was mapped at a detailed scale of 1:20,000 for the RMs of Rockwood and
Brokenhead, and the Winnipeg region. The remaining area was surveyed at a
reconnaissance scale of 1:126,720. Soil information provided in this report is based on
the characteristics of the dominant soil series within the soils polygon. A more detailed
and complete description of the type, distribution and textural variability of soils in the
watershed can be found in the published soil surveys for the area.

This watershed is divided into two regions, the central region surrounding the Red River,
and the northwestern portion past Teulon and southeastern portion past Anola. These
regions tend to have distinct soils characteristics and land covers. The majority of soils
in this watershed was deposited during the time of glacial Lake Agassiz, and is derived
from lacustrine deposits underlain by loam stony glacial till. Glacial till deposition is also
present in the northwest and southeastern corners of the watershed, with some fluvial-
lacustrine areas scattered in amongst it. The Birds Hill area has a different deposition
than its lacustrine surroundings, and contains glacial till and glaciofluvial deposition.
Waterworked, extremely calcareous, stony, loam till and gravelly sand outwash are
common in areas of the watershed, especially the Birds Hill region.

The predominant soils within the watershed are part of the Chernozemic and Gleysolic
Orders. Black Chernozems occur throughout the watershed on imperfectly drained
soils, while Humic Gleysols occur in poorly-drained areas, sometimes occurring with
peaty layers. Black Chernozems are a fertile soil, characteristic of tall grasslands.
Weakly developed Brunisols and Grey Luvisols, as well as Dark Grey Chernozems
occur in the eastern, northern and north-western parts of the watershed. There are also
areas of Organic soils found in the watershed, in the east, south-east, and around the
Netley and Oak Hammock Marsh regions. Dark Grey Chernozems characterize a
grassland/forest transition zone, whereas Brunisols and Luvisols are typically forest
soils. Regosols are found in some places along the Red River and are generally
considered to be underdeveloped.
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Soil Surface Texture

Soil surface texture strongly influences the soil’s ability to retain moisture, its general
level of fertility, and the ease or difficulty of cultivation. For example, water moves easily
through coarse-textured (sandy) soils, so little moisture is retained and these soils dry
out more quickly than fine-textured (clayey) soils. Sandy soils are often characterized
by a loose or single-grained structure which is very susceptible to wind erosion. On the
other hand, clay soils have a high proportion of very small pore spaces which hold
moisture tightly. Clay soils are usually fertile because they are able to retain plant
nutrients better than sandy soils. However, they transmit water very slowly and are
therefore susceptible to excess moisture conditions.

The predominant soil surface texture within the watershed is clay, which covers much of
central watershed (49%) (refer to Table 4.0, Figure 8.0). Fine loams cover 29% of the
study area and predominate in the west and southeast corners of the study area. Sands
cover the majority of the Birds Hill region, and occur in pockets in the west and
southeast portions, covering 6% of the watershed area. There are also some organic
textures present in areas throughout the study area.

Table 4.0 Soil surface texture in the Lower Red River Watershed study area’

Class Area (ha) s':ﬁ;(;e‘:::af
Clayey 206,228 49.2
Fine Loamy 121,670 29.0
Coarse Loamy 23,479 5.6
Sand 27,043 6.4
Coarse Sand 53 0.01
Organic 26,819 6.4
Rock 2.7 0
Water 11,031 2.6
Unclassified 3,209 0.8
Total 419,534 100

1. Soil surface texture is based on the dominant soils series for each soil polygon
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Figure 8.0 Soil surface texture in the Lower Red River Watershed study area
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Soil Drainage

Soil drainage is described on the basis of actual moisture content in excess of field
capacity and the length of the saturation period within the plant root zone. Excessive
water content in the soil limits the free movement of oxygen and decreases the
efficiency of nutrient uptake. Delays in spring tillage and planting are more frequent in
depressional or imperfectly- to poorly-drained areas of a field. Surface drainage
improvements and tile drainage are management practices that can be used to manage
excess moisture conditions in soils. Agriculture and Agri-Food Canada’s Land Resource
Unit has divided soil drainage into five classes:

1) Very Poor - Water is removed from the soil so slowly that the water table remains
at or on the soil surface for the greater part of the time the soil is not frozen.
Excess water is present in the soil throughout most of the year.

2) Poor - Water is removed so slowly in relation to supply that the soil remains wet
for a large part of the time the soil is not frozen. Excess water is available within
the soil for a large part of the time.

3) Imperfect - Water is removed from the soil sufficiently slowly in relation to supply
to keep the soil wet for a significant part of the growing season. Excess water
moves slowly down the profile if precipitation is the major source.

4) Well - Water is removed from the soil readily but not rapidly. Excess water flows
downward readily into underlying materials or laterally as subsurface flow.

5) Rapid - Water is removed from the soil rapidly in relation to supply. Excess
water flows downward if underlying material is pervious. Subsurface flow may
occur on steep slopes during heavy rainfall.

Drainage classification is based on the dominant soil series within each individual soil
polygon.

According to the drainage classes defined above, almost 50% (203,955 ha) of the soils
within this watershed area are considered imperfectly drained (refer to Table 5.0, Figure
9.0). Scattered areas of poor but improved drainage occur between Teulon and Anola.
Improved drainage indicates areas where networks of surface drains enhance the
surface runoff and reduce the duration of surface ponding, which is especially important
for agricultural land. Areas of rapid and well-drained soils are present in the study area,
covering 14% of the watershed area, including the Birds Hill area and some stretches
along the Red River.
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Table 5.0 Soil drainage classes for the Lower Red River Watershed stud