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OVERVIEW
The Tobacco Creek Model Watershed (TCMW) is a community-based initiative to develop a
400 square mile “living watershed laboratory,” addressing inter-related agriculture,
environment, and community development issues.
The TCMW location is representative of the Canadian Prairie Ecozone, while the combination
of available scientific research, landowner interest, and political support is unique in Canada,
creating a timely opportunity.
In partnership with the Deerwood Soil and Water Management Association and area
conservation districts, five Manitoba rural municipalities have been working to address
longstanding issues related to water management, while addressing emerging community
concerns related to water quality, fisheries habitat, and the overriding issue of farm income.
The Rural Municipalities of Morris, Dufferin, Roland, Thompson, and Lorne have begun to
realize an exciting opportunity which could very well lead to measurable environmental,
economic, and socio-economic results in the form of sustainability for this agricultural
watershed.
Local, Provincial, and Federal watershed priorities will be implemented through the TCMW, in
association with Manitoba’s planning districts, conservation districts and other interested
groups. The TCMW research network will also serve to assist in evaluating real watershed
solutions, through scientific inquiry, communication/extension, and broad application
throughout Agri-Manitoba.

Prairie Ecozone Representation
The TCMW straddles three subregions, or “ecoregions” of the
Prairie Ecozone; the Southwest
Manitoba Uplands (Manitoba
Escarpment), the Aspen Parkland,
and the Lake Manitoba Plain. This
unique position provides the
opportunity to conduct applicable
research and demonstrate innovative
agriculture environment solutions,
representing much of the Prairies.
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General Location and Management Approach
Local, Federal, and Provincial watershed
priorities will be: implemented in association
with involved planning and conservation
districts, and others; evaluated using a
research network; and communicated in
Agri-Manitoba.
The TCMW will provide comprehensive
extension support to landowners,
municipalities, planning districts,
conservation districts, and First Nations
in Agri-Manitoba – facilitating their
implementation of effective watershed
actions and community benefits.

Local Government Partnerships
Five Manitoba local governments straddle the Tobacco Creek Model Watershed boundaries.
All have appointed representatives to serve on a community committee:
• Rural Municipality of Morris;
• Rural Municipality of Roland;
• Rural Municipality of Thompson;
• Rural Municipality of Lorne; and
• Rural Municipality of Dufferin.
The TCMW will empower these
governments to address longstanding
issues related to water management, with measurable results in the form of improved
water quality/management and biodiversity.

Goals and Implementation Structure
TCMW Goals have been developed based on local community priorities and identified public
policy concerns of both the Federal and Provincial governments. Project Teams will be formed
on either sub-watershed or regional
elevation boundaries (Project Zones) –
where common interests bring people
together – to solve problems using science.
The TCMW will implement watershed
management and research goals using a
flexible structure – for action and
progress focused on: Farm Income and
Landscape Diversity; Producer
Participation and Scientific Monitoring;
Drought, Storage, and Water
Management; Water Quality and Riparian
Areas; and Drainage and Fisheries Habitat.
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CHAPTER ONE: BACKGROUND
THE PEOPLE…
For thousands of years before the first Europeans arrived in the Red River valley, this fertile
plain was inhabited by large herds of bison, deer, many different species of birds and First
Nations tribes, who hunted and fished off the bounty of the land (Eidse 1980, 12).
The Red River Valley was part of the vast territory given to the Hudson Bay Company (HBC)
when it formed in 1670. Fur traders began to arrive, trading European goods for the furs
collected by First Nations communities.
In 1812 Lord Selkirk acquired a land grant to establish a colony at the junction of the Red and
Assiniboine Rivers. Eastern Canadian and U.S. settlers came, and the Prairies were survyed in
aniticipation of the Candian Pacific Railway (CPR), which would carry a wave of Europeans to
a challenging agricultural landscape. Homesteads were built, villages and towns were established,
and in 1870 Manitoba joined Confederation as Canada’s fifth province (Mullin 1978, 1).
The Dominion Land Act was established in 1872 to set out the conditions for homesteading.
To qualify as a homesteader, one had to be a British subject of 21 years or older, if single, or
the head of the family. Any unclaimed land that was not reserved for government grants or
controlled by the CPR or HBC was available. A homestead cost $10.00 and could be a
maximum of 160 acres. Claims were registered at the Government Land Office and
homesteaders were required to dwell on their homestead for at least six months of the year for
several years and to make specified progress in breaking the land for cultivation (Watson 1982,
9). The CPR sold its lots to new immigrants arriving from Europe.

RM of Lorne
Incorporated 5 January 1880
At the western edge of the Red River Valley are the Pembina Hills, which formed the western
shoreline of glacial Lake Agassiz (Brandt 1980, 105). This hilly, forested area was opened for
settlement in the early 1870s and the first big wave of settlers arrived in 1878. A second wave
of settlers came between 1880 and 1890, facilitated by the railway which was extended to
Manitou in 1882. The heavily wooded nature of this area was a detraction for some settlers
because of the effort required to clear the land before agriculture could commence, but the
forests also provided income in the form of cordwood. The municipality of Lorne was formed
in 1880, with boundary changes occurring in 1893 (Brandt 1980, 109, 119-120).

RM of Morris
Incorporated 5 January 1880
The first settlers arrived by Red River oxcarts and steamboat, settling along the Red River. One
of these first settlements was established at Scratching River, later named the Morris River (and
originally la Rivière Gratias, from the French “gratais” (to itch or scratch) which flowed into
the Red River. This community served as a stage coach stop between Fort Garry and Fort
Pembina. It grew rapidly, acquiring its first school in 1876 and its first newspaper, the Morris
Herald, in 1880. Other early names for the Morris River appear to have been Buzz Brook and
the Nettle River (possibly the source for the “scratching” terms in English and French).
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The County of Morris formed officially in 1880 and Scratching River was incorporated as a
town in 1883. The town’s name was changed to Morris in honour of Alexander Morris who
served as the first chief Justice in the Court of Queen’s Bench of the Province of Manitoba and
later became the second Lieutenant Governor. He was also involved in the formation of
Confederation, serving in John A. MacDonald’s government and playing a key role in
developing treaties with several First Nations communities (Eidse 1980, 14, 16).
Figure 1a: Early Life in the Tobacco Creek Watershed. 1902

Source: Don Pfrimmer 2004

RM of Dufferin
Incorporated 5 January 1880
Settlers began to spread out to the west, often following the waterways. The Morris River
flowed out of the Great (Boyne) Marsh, which was fed by the Boyne River (originally called la
Rivière-aux-îlets-des bois). The land along the Boyne River was originally staked out by French
and Métis families, though few of these remain today. John F. Grant was the first English
settler in this area, arriving from Montana in 1867 and bringing a number of men and their
families with him (Watson 1982, 32).
In 1873, the provincial government authorized local communities to organize on a township
basis which resembled the system in Ontario. It was soon found that this system was unsuitable
for such a sparsely populated area and that the township divisions were too small to be properly
administered. In 1881, when the provincial boundaries were extended, the entire province was
divided into municipalities. The communities along the Boyne River were part of the rural
municipality of North Dufferin, in the County of Dufferin.
Counties consisted of several municipalities and were administered by county councils. This
system was also discovered to be impractical, however, and was soon abolished. In 1886, it was
deemed that rural municipalities were the most practical unit of size for administration. The
municipality of North Dufferin was officially organized in 1880, and underwent several
revisions, including the formation of the municipalities of Carlton in 1884, Grey in 1891,
Roland in 1908, and Thompson in 1909 (Watson 1982, 80).
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RM of Roland and RM of Thompson
Incorporated 4 January 1908 and 6 January 1909 respectively
The present day municipalities of Roland and Thompson are located directly to the south of
Dufferin. The original gathering place in this area was William Thompson’s log cabin built in
1873 (Thompson 1998, 8). Thompson later moved several miles north and opened a post
office in his home, which became known as Thompsonville. Further south, a flour and saw mill
were established by Adam Nelson in 1877 on Silver Creek at the foot of the Pembina hills.
They were joined by a general store in 1878, rapidly growing into the town of Nelsonville
(Mullin 1978, 8; Thompson 1998, 12).
However, for various reasons rail service never arrived at Nelsonville. Thompsonville did
receive a line, and was re-named Miami, derived from an First Nation word for “Mother.”
The first settlers in Roland were the families of William Bell and Thomas Alexander, who arrived
from Montreal in 1879 and settled on the Eastern edge of the Great Marsh (Mullin 1978, 5).
The first land to be obtained in the area however, was bought by Reverend George Clarke of
Woodstock, Ontario in 1875. Roland was originally called Pomeroy, after Reverend Daniel Pomeroy
who established the first church in 1875 at the Carman Mission (Mullin 1978, 11, 13, 237).
The Tobacco Creek runs north of both Miami and Roland. English translations (1858) of
earlier French maps note la Rivière Tabac (Warkentin and Ruggles 1970, 219). It is presumably
named for its colour or other possible early First Nations references.
Figure 1b: View of Pembina Mountain, Part of the Escarpment of the Second Prarie Plateau,
G.M. Dawson. 1875

Source: Warkentin and Ruggles 1970, 297

Settlement of the Tobacco Creek Watershed
This section of the Red River valley was settled mostly by families of English and Scottish
descent, many of whom came from Ontario (Watson 1982, 35). Some were also Americans,
but the government did not actively encourage settlement by Americans for fear of a renewal of
American interest in annexing Canadian lands (Eidse 1980, 62). There were pockets of land
settled by French and Métis, particularly along river lots in St. Claude and on the eastern side
of the Manitoba Escarpment (Eidse 1980, 61; Watson 1982, 33; Brandt 1980, 105).
There were also pockets of Mennonite communities, some of whom moved north from the
Western Reserve in the southern part of the province, and some who came directly from
Russia. The largest Mennonite communities were established at Rosenort-Rosenhoff, Lowe
Farm, and the former location of the Great Marsh. Dufferin also had a significant Ukrainian
community which arrived in the late 1930s (Watson 1982, 33; Eidse 1980, 61).
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The early settlers faced many challenges, including the harsh winters, prairie fires, isolation and
water problems. Their isolation was mostly due to the sparseness of the population and the lack
of transportation. For the earliest settlers, the main form of transportation was by foot and
oxcart along a network of trails developed by early First Nations communities (Watson 1982,
4). One of the greatest concerns for municipal governments was to build roads and bridges.
The railroad was also of great importance, because it connected farmers to markets for their
produce (Mullin, 1978, 5). The first rail line was laid in 1878, going to the United States, and by
1900, the entire area was served by a good system of rail lines (Eidse 1980, 41). Connection to a
rail line was so important that Manitoba’s third largest community (Nelsonville) was abandoned
after the rail line was laid five miles to the south (Thompson, 1998, 15-16), and Scratching River
(Morris) appears to have become incorporated in order to provide financial incentives to the
CPR to run the rail line through their community (Eidse 1980, 41).
Figure 1c: A Bountiful Har vest Holds Promise for the Future. 1902

Source: Don Pfrimmer 2004

The Challenge of Water Management
The most enduring challenges in this region relate to water. Most of these water problems
derive from the geographic legacy of glacial Lake Agassiz which covered and created the flat
Red River Valley. The former lake bed is underlain by a thick layer of clay and it is very flat.
Both these features affect drainage and the area is prone to both flooding and drought
(Ogrodnick 1984, i). Most streams and creeks originate in the Manitoba Escarpment to the
west and flow down onto the Red River Lowlands in the east.
Because of the low grade of the plain, however, many of these streams do not cut continuous
channels to the Red River. As a result, flowing waters spread out over the plain, natually
forming marshes and swamps below the Escarpment, particularly during the spring flooding
season (Mullin 1978, 116). At the time of settlement, approximately 60 percent of the Red
River valley experienced periodic swamping (Ogrodnick 1984, 18).
One of the first priorities of the original settlers was to have the marshy land drained to increase
the land area available for agriculture. Spring flooding delayed seeding, and wetlands seemed to
produce huge numbers of mosquitoes and flies. While areas like the Great (Boyne) Marsh produced
good hay which could be collected in the fall when the water retreated, it was believed by most
that drainage would improve agricultural productivity (Watson 1982, 146; Mullin 1978, 41).
Across Agri-Manitoba, small scale drainage began in the 1880s through the Manitoba
Drainage Act (Ogrodnick 1984, 19). Land was divided into drainage districts and by 1898
plans were set in place to drain larger areas, such as the Boyne Marsh (Mullin 1978, 507).
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Municipal Drainage Cooperation and New Challenges
The draining of the Boyne Marsh was an enormous project which involved five municipalities
and took 17 years to complete. Three main drains leading east to the Red River were
constructed, plus two lateral drains and several feeder drains. The Boyne channel was originally
placed too far south and failed to drain the marsh; it had to be dredged again through the main
channel of the Marsh straight to the Morris River. Dredging was done using a wood-burning
steam boiler dredge constructed on a scow (Watson 1982, 146-147; Mullin 1978, 508). A
similar drainage system was implemented for the Tobacco Creek Marsh.
Despite this success, it was soon discovered that drainage introduced new problems in the Red
River Valley (Ogrodnick 1984, 15). Settlers discovered that flooding in some areas was now
worse than it had been under natural conditions. This was particularly problematic for those
further downstream, as both artificial and natural streams were now expected to carry larger
loads of water which often exceeded the capacity of their channels (Watson 1982, 148; Mullin
1978, 509). There were no provisions for maintenance of the channels, leading to a gradual
deterioration of the drainage system, and controversy arose over the apportionment of cost
between highland and lowland municipalities. Costs were higher in lowland areas, where water
accumulated in greater volumes, but a significant amount of this “foreign water” came from
upland municipalities (Ogrodnick 1984, 15, 24; Eidse 1980, 31-32).
Water supply is also problematic in this area. Due to the physiography of the region, there are
limited supplies of potable water for domestic and agricultural uses (Ogrodnick 1984, i, 3).
Figure 1d: Dredge Floats on Scow to Drain Tobacco Creek Marsh. 1902-03

Source: Don Pfrimmer 2004

Groundwater below the clay layer is generally too saline for use and shallow wells often dry up.
In the early years, farmers hauled water which they stored in small cisterns. The Prairie Farm
Rehabilitation Administration (PFRA) helped supplement water supply during the 1930s by
assisting in the construction of farm dugouts. Towns and industrial development also required
increasing supplies of water, which were acquired at high costs by hauling water (Ogrodnick
1984, 50). Today, treated water is piped from both the Assiniboine (via the Boyne River and
Stephenfield Reservoir) and Red Rivers by the Pembina Valley Water Cooperative to a growing
number of rural and community residences.
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Figure 1e: Sur face Geology of Southern Manitoba, W. Upham. 1890
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Source: Warkentin and Ruggles 1970, 223

Today’s Tobacco Creek Watershed
Home to approximately 3500 residents, the Tobacco Creek Watershed straddles five Manitoba
Rural Municipalities (Morris, Dufferin, Roland, Thompson, and Lorne), covering almost
255,000 acres and approximately 400 square miles.
Figure 1f: Municipalities in the Tobacco Creek Watershed: Source Agriculture and Agri-Food Canada

Main population and service centres within or immediately adjacent to the watershed are
Miami, Roland, and Lowe Farm. Land use within the watershed is predominantly agricultural,
with most family income derived from agriculture or agricultural industry support services.
Average family income is in the range of $40,000 (Manitoba Intergovenmental Affairs, 2004).
The watershed is served by two major highways (#3, north-south and #23, east-west). It is also
well-served by the Southern Manitoba Railway, an east-west short-line which assumed rail
operations from the Canadian National Railway in 1998.
The Trans-Canada Trail runs through the Western Uplands of the watershed (Manitoba
Escarpment).
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THE PROBLEMS…
The people and communities of the Tobacco Creek Watershed have continued to face a variety
of challenges — in terms of both agricultural and community viability — since the settlement
period. In many cases, TCMW communities have responded well, by working together.
The TCMW initiative is the region’s current cooperation effort, designed to address new
challenges, as well as several water management problems which have never been fully resolved,
and which continue to plaque the region today.

A Legacy of Water Management Challenges
As outlined by Ogrodnick (1984), a number of water management problems have existed in
Manitoba since the settlement of agricultural families. The roots of these are found in the
establishment of a system which, from 1895 to 1935, brought about the drainage of two
million acres of natural inherently wet but extremely fertile land for agricultural development in
the Red River Valley. A number of long-standing concerns have existed because of the drainage
process in Manitoba:
1)

“Foreign water” (water flowing into other areas from upstream) has regularly
plagued the owners of lowland agricultural areas and municipalities;

2)

Strong perceptions exist that foreign water problems occur and have become worse
because of upland drainage, land use changes, and road construction; and

3)

Suggestions are regularly made that owners of upstream land should be made to
pay a portion of lowland water management costs.

Through decades of study and several Provincially appointed commissions, various aspects of
the problem gradually became more clearly defined. The Sullivan Commission (1918-1921)
addressed the physical design of the agricultural drainage system; it was felt a watershed-based
drainage system should have been used versus a gridiron approach. Also, Sullivan suggested
upland contributors of foreign water should be paying for the opportunity to dump water on
those downstream.
The Finlayson Commission (1935-1936) determined that downstream flows of runoff were
accelerated because of associated land clearing and road and ditch construction which
comprised the upland drainage process. This resulted in rapid and high volume runoff,
causing erosion and silt deposition in lowland areas downstream. Due to this extra water, local
maintenance districts were forced to install more drains, with costs borne by rural
municipalities (ultimately local taxpayers). Rising construction costs augmented these
problems, and as the costs increased, the proportion of Provincial contributions for drain
maintenance decreased.
The Lyons Commission (1947-1949) determined that upstream land use and road and ditch
work had affected water flow in two ways: increasing total runoff volumes and the rate or speed
of runoff, resulting in increased peak flow during runoff events. However, similar to non-point
source pollution, specific liability for foreign water problems could not be proven, and it was
recommended that the Province become responsible for two thirds of all future maintenance and
construction of drains which intercept, collect, and carry foreign water together with local water.
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To address problems of water management in Manitoba, two dominant policy themes emerged
over time, resulting in:
1)

The transfer of much financial responsibility from municipalities to the Province
and;

2)

The enactment of legislation which permitted a more holistic approach to land and
water management (embodied within the Watershed Conservation Districts Act of
1959, and the later Conservation Districts Act of 1976).

Local organizations also formed in response to the need for better water management,
including the Red River Valley Drainage Improvement Society, the Red River Valley
Development Association (1940s-1950s), the Lower Red River Valley Water Commission
(1958), and the Deerwood Soil and Water Management Association, incorporated in 1985
(Ogrodnick 1984; Thompson 1998, 82).
There is a growing municipal interest in conservation district formation, in concert with
continued Provincial promotion of the conservation districts program. The Pembina Valley
Conservation District was established in 1989, while the LaSalle Redboine Conservation
District was formed in 2001.
The complexity of the water problems in the Red River valley necessitate a comprehensive
regional development strategy (Ogrodnick 1984, 6). This must involve the collaboration of all
levels of government and the cooperation of all parts of the watershed.

Today’s Rural Reality
The current challenge facing many agricultural communities in rural Manitoba is one of simple
economic viability. In recent years, intensified global competition in agriculture has combined
with relaxed international trade policy to place continued economic pressure on Manitoba
farmers. Government policies to date — designed to remove internal subsidies, encourage
diversification, and assist marginal operators — have had limited success in reducing economic
stress in Manitoba’s rural communities, evidenced by the current depressed state of farm
income across the Prairies (CBC News 2004).
Natural environmental factors have also placed great pressure upon rural communities. Since
1995, heavy precipitation cycles have resulted in devastating flooding events within numerous
communities throughout agri-Manitoba. Each of these events have occurred at great cost to
the communities in which they occurred, in terms of economic loss, quality of life, and
community spirit. As predicted by many experts, the future may be even more severe due to
continuing climate change and/or global warming (National Post 2004).
Increasing awareness and knowledge of environmental concerns are continually rising within
the general population. This creates an increasing demand for agriculture to become more
responsible for many actual and perceived negative impacts. This is particularly true with regard
to water quality, where new regulations are adding important, but costly regulatory burdens to
Prairie producers (Western Producer 2004).
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The Costs: Manitoba Crop Insurance Claims in the TCMW
For privacy protection purposes, detailed crop insurance estimates are not currently available
from the Manitoba Crop Insurance Corporation. However, in 2001 a survey of one
problematic drain was conducted in the Rural Municipality of MacDonald. Flooding-related
agricultural (crop and input) losses along approximately 13 miles of the Codnor Drain were in
the range of $1.5 million. These losses are regular, generally occuring in years with significant
rainfall events, which carry massive amounts of water from the Manitoba Escarpment to the
Red River Valley lowlands (Caron 2001).
The Codnor example can be utilized to estimate the on-farm and crop insurance costs
associated with other similar watersheds, such as the TCMW. At more than $100,000 per mile,
per year in problematic drainage areas, agricultural losses throughout the TCMW are certainly
heavy and should be documented in further detail. Efforts are underway to do so.
Figure 1g: Costly Flooding Damage to Crops. 1994

The Costs: Manitoba Disaster Financial Assistance Claims in the TCMW
Instances of flooding and erosion damage within the Deerwood region have been well
documented. In 1979, a 50 year spring runoff event resulted in one municipality claiming
damages under the Manitoba Flood Damage Assistance Plan totaling $24,850. Agricultural
productivity losses were estimated at more than $828,000. Site-specific damages for two sites
for the 1979 event have also been estimated by the Manitoba Escarpment Headwater Storage
Study Committee (1988). At one location, damages occurred over 580 ha. (1440 ac.), with
associated total costs of $320,000.
A second site experienced flooding and erosion over 3000 ha. (7500 ac.) with damages
estimated at $1,200,000. This site also experienced a severe thunderstorm event in 1986,
affecting 1800 ha (4500 ac.) and costing an additional $340,000, with even worse damage
occurring in June 2002.
The Rural Municipality of Morris suffered $12,000,000 in damages from western flood waters
during the 1997 flood.
The Manitoba Emergency Measures Organization (MEMO) provides “Disaster Financial
Assistance” to rural municipalities and private individuals, for uninsured damages resulting
from major flood or rainfall events. While detailed information is only available at the municipal
level, the following provides an indication of the averge provicial cost per year resulting from
severe flooding and rainfaill events within TCMW municipalities.
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Figure 1h: Annual Provincial Disaster Financial Estimates (DFA) (DRAFT)

Municipality

Townships

Total
Acres

Acres in
TCMW

% in
TCMW

RM of Morris

11.5

RM of Roland

264,960

39,700

15.0%

$25,627

$3,844

5.0

115,200

63,425

55.1%

$6,871

$3,786

RM of Dufferin

9.5

218,880

41,942

19.2%

$1,323

$254

RM of Thompson

5.5

126,720

98,111

77.4%

$27,022

$20,915

10.0

230,400

11,601

5.0%

$5,767

$288

RM of Lorne

DFA
Cost*

TCMW
Cost Est.

* Average annual DFA cost during the years 1998-2002.

The Costs: Municipal Infrastructure Damage and Maintenance
One of the most useful indicators of water flow challenges is the cost of Municipal
Infrastructure Damage — in the form of road and bridge washouts, and excessive ditch
maintenance. Until more information can be collected, the following provides an indication of
the budget amounts TCMW municipalities are devoting to drain maintenance.
Figure 1i: Annual Municipal Infrastructure Damage Estimates (DRAFT)

Municipality

Townships

Total
Acres

Acres in
TCMW

% in
TCMW

Drainage
Budget*

TCMW
Cost Est.

RM of Morris

11.5

264,960

39,700

15.0%

$290.0k

$43.5k

RM of Roland

5.0

115,2000

63,425

55.1%

$50.0k

$27.6k

RM of Dufferin

9.5

218,880

41,942

19.2%

$60.0k

$11.5k

RM of Thompson

5.5

126,720

98,111

77.4%

$45.0k

$34.8k

10.0

230,400

11,601

5.0%

$50.0k

$2.5k

RM of Lorne

* includes portions of RM drainage, maintenance, or transportation budgets

The Costs: Provincial Infrastructure Damage and Maintenance
The cost of maintaining Provincial Drains (3rd Order and above) is estimated to be $224 per
km. With an conservative estimate of 100km of Provincial Drains, maintenance in the TCMW
can be estimated at $22.5k per year. It is generally accepted that the current budget amount
does not fulfull the drainage need and thus is very conservative.
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THE PROGRESS…
Deerwood Association: South Tobacco Creek Watershed
The Deerwood Soil and Water Management Association serves an area comprised of some 150
landowners who farm within an 875 square kilometre area (342 square miles) along a portion
of the Manitoba Escarpment in south-central Manitoba. The Deerwood Association has
continually demonstrated leadership by integrating long-term conservation activities into the
farm management plans of individual association members. Much of the organization’s work
involves the building of small headwater retention structures, or “small dams.” Deerwood’s
experience serves as a significant contribution to watershed-based community development in
rural Manitoba.
With its origins in 1984, Deerwood launched the South Tobacco Creek Project in 1991 for the
long-term investigation of agriculture’s impacts on land and water quality. Research in the
South Tobacco Creek watershed began with the view that long-term, baseline research would
be beneficial in confirming the actual sources and causes of specific concerns associated with
agricultural production. All landowners (42) within the South Tobacco Creek watershed now
provide complete details regarding their production practices in support of the project. A
confidential database is used to analyze this information on a “watershed-wide” basis. This level
of landowner participation and collection of high quality data in a watershed research project
appears to be unique in Canada.

A New Approach: the Deerwood Small Dam Network
The Deerwood Soil and Water Management Association began establishing partnerships and
delivering conservation programs in 1984. Between 1985 and 1996, 50 small headwater
retention structures (small dams) were constructed by the association, primarily on the upland
tributaries of two watersheds: the Graham and Tobacco Creek. A majority of the structures are
located on the South Tobacco Creek (STC) watershed. A total of 26 Deerwood dams have
direct water management impacts in the STC area. Three basic Deerwood dam designs exist:
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1)

Dry Dams/Flood Control Structures serve to decrease peak flows during spring
snow melt and summer rainstorm runoff events by retaining water for a short
period of time;

2)

Backflood Dams retain water at a shallow depth over large acreages of annually
and/or pasture cropped lands. Water is retained for at least two weeks before being
released, thereby greatly increasing soil moisture in the flooded area to the benefit
of crops and wildlife; and

3)

Multi-Purpose Dams are designed to reduce peak flow during spring snow melt
and summer rainstorm runoff events by retaining water for a short period of time,
and to store water for summer use. Fifty percent of the dam storage capacity is
retained for seasonal use. This may includes stock watering, small scale irrigation,
wildlife habitat, fish rearing, and ground water recharge.

Figure 1j: Deer wood has assisted in reducing local flooding and erosion damage by promoting adoption
of improved land management practices and constructing a network of small dams.

Small Dam Effectiveness Proven
Two recent evaluations have concluded that Deerwood’s small dam network is a cost-effective
and efficient system for addressing serious land and water management concerns such as
flooding and erosion.
To date, Deerwood’s most significant contribution has involved the installation of a network of
small dams to control downstream erosion and flooding. Twenty-six headwater retention
structures now manage 30% of the 18,000 acre South Tobacco Creek watershed, resulting in a
25% reduction in overall peak flows. Local, high intensity runoff has been reduced by as much
as 90% downstream of individual dams (PFRA 1995).
Effects of Headwater Storage on Runoff Peaks
Additionally, PFRA (1996) has completed an analysis of the effectiveness of Deerwood’s small
dam network within the South Tobacco Creek Watershed. At various rainfall runoff intensities,
the modeled effect of Deerwood’s dams have been compared with those estimated for a larger
control structure. Projected peak flow impacts indicate comparable effects, particularly with
more common runoff intensities (i.e. 1:50 events). Trends of: reduced flooding and soil
erosion, improved water quality, and lengthened runoff periods would be expected according
to the PFRA model, which predicts Deerwood’s dams to be effective in reducing peak flows
throughout the watershed by 25% and 19% in summer storms and spring snowmelts
respectively (PFRA 1996).
Figure 1k: Individual Deer wood dams reduce downstream peak flows by up to 90%, while 26 dams within
the South Tobacco Creek watershed have been estimated to reduce overall peak flows by up to 25%.
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Evaluation of Costs and Benefits in Headwater Storage
The results of a landowner survey conducted by Oborne (1995) appeared to support PFRA
peak flow reduction studies. Substantial number of landowners noticed: reduced soil erosion
and reduced flooding, improved water quality - less turbidity and lengthened creek runoff
periods. An economic evaluation was also carried out. At discount rates of 0% and 5%, a clear
case was made for Deerwood’s network of headwater retention structures. The small dam
network had a financial (undiscounted) payback period of only 16 years. At a 5% discount rate,
the economic (discounted) payback period was between 24 and 25 years. The Deerwood dams
appeared to prove their worth solely in support of avoided municipal infrastructure damages.
After 50 years of operation assuming a slightly higher discount rate (8%), the Deerwood dam
network could be expected to generate nearly enough benefits to pay back initial capital costs.
At a 15% discount rate, Deerwood’s small dam network project would require between
$115.0K and $116.0K of additional benefits to become economically viable. These additional
benefits could easily be found based upon direct benefits accruing to individual landowners,
and/or the number and type of wildlife, educational, recreational, esthetic, spiritual, and
quality of life values generated due to their presence of their dams - as reported by Deerwood
landowners and other community residents (Oborne 1995).
Numerous environmental, economic, and social benefits have also been demonstrated to exist
because of Deerwood’s work, many of which are provided directly to the local community.
Additional U.S. research (DeLaney 1995) is also confirming this in relation to headwater
wetland construction and its impacts on downstream river basin flood control. The most
economically significant results of Deerwood’s work relate to municipal infrastructure cost
savings of $25,000 per year in avoided infrastructure damage to roads, bridges, and drainage
ditches (Oborne 1995).
Chronology of Water Management Research at Deerwood

1971

1983

1988

1991

1993

1995

1996

1997-2004

Initial PFRA
research
reviews costs
and benefits
of one large
flood control
structure.

At the
request of
Deerwood
and R.M. of
Thompson,
PFRA begins
to review
feasibility of a
small dam
network for
flood and
erosion
control.

Manitoba
Headwater
Storage
Steering Ctte
reviews
dozens of
dam sites
along the
Escarpment.

S. Tobacco
Pilot Project
initiated to
determine
hydrologic
impacts of a
network of
Deerwood
dams along
the MB
Escarpment
in the R.M.
of
Thompson.

Initial results
show
promising
results.

Deerwood
small dam
network
resulting in
peak flow
reductions of
25% through
S. Tobacco
watershed.

Deerwood
small dam
network
resulting in
municipal
infrastructure
cost savings
of $25,000
per year in
RM.’s of
Thompson
and Roland.

Hydrologic
monitoring
continues to
validate pilot
project
findings.

$1 million
project
considered
uneconomic.

Four are
feasible.

Some dams
causing peak
flow
reductions
of up to 90%
on site.

Successive
runoff events
demonstrate
similar peak
flow
reduction
patterns.
Publication
of current
results on
website and
brochures.
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Agricultural Impacts Investigated
Deerwood and its partners are now documenting the movement of water, pesticides, sediment,
and both inorganic and organic nutrients. This project is compiling a very comprehensive set of
baseline land use data.
Figure 1l: Winter snow course monitoring at the twin watershed site, This site will compare
the water quality and quantity of runoff between zero-till and conventional farming practices.

The South Tobacco Creek Project serves to enhance a larger water quality study being
conducted by Environment Canada on the greater Red River Watershed. Continued research
will focus on the point source or origin of pesticides, nutrients, and sediment and their
methods of movement through the ecosystem (Rawn 1996).
Findings to date conclude that herbicide concentrations within creek water are typically 100x
below acceptable limits, and that unclear relationships exist between water flow and sediment/
nutrient movement (Environment Canada 1995) . Recent U.S. research has also pointed to
clear and positive relationships between constructed networks of headwater wetlands and
downstream water quality (DeLaney 1995).
Chronology of Pesticide Movement Research at Deerwood

1993

1994

Installation of
monitoring equipment
including: air, water,
and precipitation
samplers.

Initial data collected
and preliminary results
analyzed by Fisheries
and Oceans Canada
(Freshwater Institute)

1995
Herbicide
concentrations found
to be well below
Canadian Water
Quality Guidelines.
Atmospheric role in
pesticide movement
detected.

1996

1997-2000

Continued validation
of initial results,
especially re:
atmospheric transport.

Baseline monitoring
and analysis continues.

Some concern re:
insecticide levels.
(wheat midge, army
worm infestations?).

Many questions emerge
regarding pesticide
movement,
environment, and
monitoring systems.
Publication of current
results on website and
in brochures.
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Chronology of Sediment/Nutrient Movement Research at Deerwood

1992
Initial field sampling
begins at the Twin
Watershed Site and
Miami, the lower end
of South Tobacco
Creek system.

1993

1994

Preliminary analysis of
results indicates strong
connections between
stream flow and
sedimentation,
although sediment
sources are unclear.

Intermediate
monitoring station
established on the
escarpment to
determine source of
sediment loads.
Findings indicate new
relationships between
phosphorus/sediment
movement from
streambank and fields.

Establishment of
control scenario at
Twin Watershed site.

1995-96
Isotope analysis of
streambank erosion
sites begins to
determine sources of
sediment and
phosphorus.
East watershed set in
zero-till management
to compare erosion
levels at TWS.

1997-2004
Long-term monitoring
and analysis continues.
Many questions.
Interim data review.
Agreement signed with
Manitoba
Environment and
Manitoba Pork to
compare manure
management options.
Publication of current
results on website and
in brochures.

Information Dissemination
Education and communication projects are another key element of Deerwood’s activities, with
hundreds of schoolchildren touring the project area each year. Recently, Deerwood embarked
on an ambitious Internet project, which is now resulting in the publishing of research results
via both the Internet and a collection of brochures. Information exchange is now occurring at
many levels with several thousand brochures in the hands of landowners via Manitoba
Agriculture and conservation district offices.
Figure 1m: A new generation begins to understand the agriculture/
environment/community development relationship.
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Pembina Valley Conservation District: Coleman Watershed
In recent years, the Pembina Valley Conservation District (PVCD), working with the support
of Ducks Unlimited Canada, the Deerwood Association, and various Federal and Provincial
technical staff, have organized a community effort to prioritize potential watershed solutions in
the Coleman Watershed, another headwater tributary of the Tobacco Creek Model Watershed.
The main finding of this initiative has been the identification of approximately 40 potential
headwater storage locations, along with suggestions for improved farm land management.
Figure 1n: Location Map - Coleman Watershed (North Tobacco Creek)

THE PRIORITIES…
The concerns and priorities of the community people and the farmers are ultimately the most
important. Community meetings held in Miami, Roland and Lowe Farm (involving 80
ratepayers in March 2003) revealed that all three communities have similar concerns.
These concerns become more focused when considered on a regional basis. Based on elevation,
the TCMW may be analyzed in terms of three regions: the Western Uplands, the Central
Midlands, and the Eastern Lowlands.
The challenges agricultural producers are facing today are not just individual, but interrelated
community problems. Concerns surrounding water quality, water management (too much or
too little), and new government regulations are influencing choices and options. A major
consensus was that farm income must be a fundamental keystone of any real solution. The
future of agriculture, and the rural communities dependant on this sector is fundamental. All
community issues revolve around the need for inter-related water solutions as follows:
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1. Water Management
The highest priority concern is water management, encompassing flooding, drainage, damage
costs, storage, supply, and drought management.
Representatives from the Western Uplands at the Miami meeting expressed concern for a better
understanding of water flows to prevent flooding and erosion, as well as need for better water
storage, yielding benefits for irrigation and drought control. At the Roland meeting,
representatives of the Central Midlands shared concerns about the need for good drainage and
drain maintenance, while recognizing the consequences of drainage to those downstream and
the benefits of upstream retention.
The major concern in the Eastern Lowlands, as communicated at the Lowe Farm meetings, is
summer flooding. Representatives from this area were interested in pursuing a variety of
different solution from tile drainage to draining Tobacco Creek directly into the Red River. A
need for better enforcement of drainage activities was also identified.

2. Water Quality
Water quality was another high priority concern, with a focus on the effects of manure and
commercial fertilizer application, and on surface and groundwater quality. In the Western
Uplands, key issues were sedimentation and the management of nutrients from both fertilizer
use and livestock operations.
The farmers in the Central Midlands raised concerns over the effects of drainage on water
quality with the potential for herbicide resistant seed and other weeds to spread via drains. In
the Eastern Lowlands, there is considerable pressure and fear from the local community over
water quality issues. Manure management and fertilizer usage are the key areas of concern.

3. Fisheries Habitat
A third concern relates to the enforcement of fisheries habitat regulations and riparian zones in
accordance with the Federal Fisheries Act. These regulations may be creating new pressures,
but farmers from all three communities expressed a willingness to work with regulators
provided there is flexibility and provision for local needs. Despite the additional responsibility
these regulations bring, a potential for creative solutions was perceived in dealing with this
issue. Concerns over the impacts of other new government regulations, pertaining to manure,
the Kyoto Protocol, water quality and endangered species were also raised.

4. Farm Income
A final concern, one which supersedes and combines with all other concerns is farm income.
Many producers seem interested and willing to explore a new vision for improving community
opportunities related to agriculture. There may be a way to address the issues above (1-3) in a
coordinated way — building on existing assets within the watershed, while creating a vibrant,
agricultural community and economy, building on the watershed’s many assets.
Miami participants explored the possibility of alfalfa as a cropping alternative to improve farm
income and also called for financial incentives to implement conservation practices. In Roland,
the increasing cost of inputs and the need for tax exemptions was highlighted, along with a
discussion of community viability and the impacts on the tax base of losing people and farms.
The Lowe Farm participants emphasized that environmental sustainability and economic
viability are mutually dependent; it is vital to consider both when developing agricultural policy.
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PUBLIC POLICY CONCERNS…
Globalization of the economic system is putting individual farmers into competition with other
farmers around the world. It also places them at the mercy of world market fluctuations,
making them vulnerable to variable terms of trade, and subsidy wars. Canadian agriculture is
especially dependent on the American market, which becomes problematic when the U.S.
decides to block Canadian products, as has occurred during the BSE crisis.
Heightened competition has increased the pressure to boost production. This is generally
achieved through the adoption of more sophisticated technology and the acquisition of more
land. As production increases, however, market prices drop and to sustain their operation,
producers must then boost production yet again through the acquisition of more land or
technology. This develops into a costly cycle, often leading to debt
Canadian producers are disadvantaged in this situation because they are in direct competition
with American and European producers, whose governments subsidize the purchase of expensive
inputs. The growth of agribusiness also places farmers under economic stress because an increasing
share of the profit from agricultural production is going to the companies that produce inputs
and process the final product, forcing farmers into an increasingly tighter price wedge.
With the increasing average age of Prairie farmers, dramatic annual reductions in the number of
producers, combined with increasing global competition, recurring drought and the spectre of
climate change, the future of agriculture as a way of life and driving economic force of many
rural communities is being compromised. There is a need for new solutions to assist individual
producers and the rural communities which depend on them.

Agricultural Policy Framework (APF): Environmental Farm Plans
The federal government’s policy priorities for agriculture are outlined in the Agricultural Policy
Framework. The Environment section lays out goals and implementation measures for
improving the environmental sustainability of Canadian agricultural production. The overall
goal is to reduce the risks and promote the benefits of agricultural operations for water, soil, air
and atmosphere, and to promote biodiversity.
These goals are to be achieved through particular beneficial management practices (BMPs).
All farms will be encouraged to complete an agri-environmental farm plan or equivalent
agri-environmental plan. The agri-environmental farm plan is a process used to identify all
actual and potential environmental risks and benefits associated with an individual farm
operation and to develop a plan of action to respond to these risks benefits. The equivalent
agri-environmental plan is a similar process that is implemented by a group of producers on
multiple farms organized around a given commodity or specified geographic area, such as
a watershed.
In addition to facilitating assessment and response to environmental risks and benefits from
agricultural operations, farm environmental planning is also intended to increase the
environmental awareness of farmers. Implementation measures include the development and
use of agri-environmental indicators and environmental monitoring networks, and investment
in research and development.
Successful national implementation of the concept of Environmental Farm Plans under the
Federal APF will depend on the availability of valid local data, clear communications and
extension, and strong support from local producers and farm organizations. There is a need to
demonstrate and promote on-farm solutions (i.e. cost-savings, new income opportunities), in
relationship to larger scale or regional environmental and economic objectives.
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The Reality of Fisheries Habitat
Fisheries and Oceans Canada is in the process of developing a comprehensive system of drain
classifications to assist with the review of waterway management activities across the Prairies. If
adopted and fully implemented, this process will require producers and municipalities to
understand the potential impact of their activities and undertake new management methods,
depending on the category of waterways they are working with.

Achieving Kyoto Greenhouse Gas Reduction Targets
Agriculture and Agri-Food Canada has suggested the agriculture industry could be expected to
reduce its greenhouse gas emissions by 20%. The means by which this can occur must be tested
before widespread adoption of changes can successfully occur. Fallout from the BSE crisis may
severely impact total Prairie acres currently in pasture and forage rotations.

Walkerton: The Logic of Watershed-Based Solutions
The Walkerton report recommendations have called for institutional use of the watershed as
the primary unit of management for water issues across Ontario. The watershed is the most
effective and logical framework to plan, monitor, and address the environmental effects of
agriculture and other human-environment impacts. There is a need to clearly demonstrate the
value of Integrated Watershed Management Planning.

The Manitoba Water Strategy — Water Protection Act
In the Province of Manitoba, water is the natural factor which most shapes agriculture. The
provincial policy priorities relating to agriculture are therefore found in The Manitoba Water
Strategy. The Province’s vision, as stated in this document, is to manage our water resources to
ensure “an abundance of high quality water to support and maintain our ecosystems and
provide for the present and future needs of all Manitobans.” This is to be achieved through an
approach which combines new legislation, improved financial support, and integrated planning
and management using watersheds as a basis.
The Manitoba Water Strategy is focused on six specific initiatives. These are water quality,
conservation, use and allocation, water supply, flooding, and drainage. A seventh area is
education, which is integrated into all the above areas. The approach to these different issues
includes protection of water sources and ecosystems, while assuring economic stability and
recognizing the impacts of various types of development. Special attention is also given to the
concerns and needs of First Nations communities in the province.
The implementation strategy for addressing the above issues will occur via the Water Protection
Act and target three areas: the planning and management system, water legislation, and
financing. Effectively addressing water issues requires coordination in the planning and
management system. This is the logic behind the watershed management planning approach,
which should enable municipalities and different jurisdictions to coordinate and work together.
The goal for the legislative framework is to conduct a review of all water-related legislation
leading to a consolidation of all legislation under one act. Finally, financial support is needed,
as there is currently a lack of resources in many areas of water management in the province.
Funding arrangements will be developed with representation from various levels of government
and other stakeholders to ensure an equitable sharing of costs and benefits.
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Manitoba’s municipal-based Planning Districts (PDs) and Conservation Districts (CDs) are
viewed as critical components for planning, resource management, and community
development in rural Manitoba. In concert with a clear Provincial vision articulated through
the Consultation on Sustainable Development Implementation (COSDI), Manitoba PDs and
CDs are ideally positioned to assist in supporting the COSDI concept of “large-area watershed
planning.” There is a need to clearly demonstrate the value of Integrated Watershed
Management Planning. Manitoba Conservation’s discussion paper and resulting strategy
provides clear direction on the many strategies necessary to deal with water issues in Manitoba,
based on COSDI, and the resulting legiaslation (Water Protection Act).
Figure 1o: Improving Lake Winnipeg’s water quality is the ultimate goal of the Manitoba Water Strategy
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CHAPTER TWO:
WATERSHED RESOURCE INVENTORY
THE LANDSCAPE…
Based on a synthesis of public policy concerns and community priorities, the following
agricultural-focused and natural resource-related information is germane to the future plans of
Tobacco Creek Model Watershed.

Representative Prairie Environment - Three Watershed Regions
The TCMW straddles three sub-regions, or “ecoregions” of the Prairie Ecozone; the
Southwest Manitoba Uplands (Manitoba Escarpment), the Aspen Parkland, and the Lake
Manitoba Plain. Also, within the TCMW itself there are three distinct watershed regions: the
Western Uplands (above 1050'); the Central Midlands (between 1050' and 850'); and the
Eastern Lowlands (below 850'). This unique position provides the opportunity to conduct
applicable research and demonstrate innovative agriculture-environment solutions, representing
most of the Prairie Ecozone.
The reality today is the vast majority of the TCMW has been dramatically altered by
agricultural development. Virtually the entire watershed is privately owned and managed by
agricultural producers. At this point, in terms of resource use, the TCMW is an agricultural
watershed.
Based on these facts, it is most appropriate to analyze the TCMW’s natural resources in terms
of their capability to support agriculture.
Figure 2a: TCMW Location within the Prairie Ecozone
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Figure 2b: Elevation - Three Distinct Watershed Regions

Agricultural Capability: Soil Classification
The TCMW contains a high percentage of quality agricultural land, with almost 90% of its total
area in either Class 1, 2, or 3. The Eastern Lowlands contain mostly Class 3, with most of the
Central Midlands being Class 1 and Class 2. The Western Uplands (Manitoba Escarpment) region
contains a varied mix of class types, due to its dramatically changing elevations and landscape.
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Agricultural Capability: Soil Surface Texture
TCMW soils are predominantly Clay (entire Eastern Lowlands), with increasing variability
(Fine and Coarse Loam) through the Central Midlands, and dramatic variability into the
Western Uplands, due to the variable nature of the Manitoba Escarpment.

Agricultural Capability: Soil Salinity
Salinity is not a major problem for most agricultural producers in the TCMW, aside from a
region of the Graham Creek sub-watershed in the Western Uplands, which experiences some
Moderately to Strongly Saline soils.
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Agricultural Capability: Soil Drainage
Soil drainage is a limiting factor in the Eastern Lowlands which are Poorly drained. As well, the
vast majority of the Central Midlands (representing more than 50% of the watershed) are
Imperfectly drained. The Western Uplands experience a wide variety of soil drainage
conditions, ranging from Rapid to Very Poor.

Agricultural Capability: Irrigation Suitability
The TCMW’s Central Midlands and Western Uplands contain sizable portions of land deemed
Good to Fair in terms of Irrigation Suitability, while the Eastern Lowlands offer Poor irrigation
potential, primarily due to their Clay soil texture.

— 25 —

Agricultural Challenges: Potential Environmental Impact Under Irrigation
Generally mirroring the soil surface texture and irrigation suitability maps, and owing largely to
soil drainage characteristics, significant portions of the TCMW’s Central Midlands and Western
Uplands are at Medium to High risk for Potential Environmental Impacts, consisting mainly of
surface and/or groundwater contamination from fertilizer and pesticide inputs.

Agricultural Challenges: Soil Erosion by Water
A combination of soil slope and soil surface characteristics, risk for Soil Erosion by Water in the
TCMW occurs from the Western Uplands, where fine soils and steep slopes result in Severe risk
of soil erosion, causing costly and problematic sedimentation downstream.
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Agricultural Challenges: Water Flow and Flood Frequency
Long-term Water Flow data is only available at two locations in the TCMW. These are from
the existing monitoring stations on the South Tobacco Creek (STC) near Miami (05OF017)
and on the North Tobacco Creek (NTC) north of Rosebank (05OF018).
An additional site (no longer in operation) on the STC north of Rosebank (05OF019) also
contains several years of data, as does another non-operational site on the Tobacco Creek itself,
downstream of both the STC and NTC, and north of Rosebank (05OF016).
Ten years of data also exists at a non-operational site north of Roland (05OF012), while a newly
operational site now exists at the bottom of the TCMW, on the Tobacco Creek west of Rosenort.
Figure 2c: TCMW Water Flow Monitoring Sites (Operational and Non-Operational)

Utilizing the longest-term available data, Water Flow information is presented below.

Figure 2d:
Average Monthly Flow
Distribution on the South
Tobacco Creek
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Figure 2e:
Annual Flow
Volumes on the
South Tobacco Creek

The South Tobacco Creek experiences almost 50% of its total annual flow during the month of
April, with an average annual flow of 4000 acre feet. While maximum annual flows can reach
10,000 acre feet, it is well known locally that summer rainfall events cause the most agricultural
damage to area producers and to municipal infrastructure.

Figure 2f:
Average Monthly Flow
Distribution on the
North Tobacco Creek
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Figure 2g:
Annual Flow
Volumes on the
North Tobacco Creek
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The North Tobacco Creek experiences more than 50% of its total annual flow during the
month of April, with an average annual flow of 4000 acre feet. While maximum annual flows
can reach 14,000 acre feet, it is well known locally that summer rainfall events cause the most
agricultural damage to area producers and to municipal infrastructure.
Flood Frequency calculations were based on existing data for the South Tobacco Creek near
Miami (05OF017), the North Tobacco Creek north of Rosebank (05OF018), and the nonoperational Tobacco Creek site downstream of both the STC and NTC north of Rosebank
(05OF016) as follows
Figure 2h: Flood Frequency Calculations for Tobacco Creek

LOCATION

AREA

1:100

1:50

1:33

1:20

1:10

1:5

1:3.3

1:2

STC-Miami (05OF017)

75.1 km2

1120cfs

940cfs

840cfs

710cfs

560cfs

410cfs

330cfs

220cfs

NTC-Rosebank (05OF018)

108 km

1000cfs

870cfs

750cfs

630cfs

470cfs

320cfs

240cfs

140cfs

TC-Rosebank (05OF016)

243 km2

2630cfs 2050cfs 1770cfs

1420cfs

1030cfs

690cfs

520cfs

320cfs

2

Agricultural Challenges: Water Quality
Long-term Water Quality data is not yet available at any TCMW locations, although at least 10
years of data from the STC-Miami (05OF017) location is expected to be available in 2005.
Proxy data is available from the Morris River, which may be able to serve as an indicator for
future comparisons. Comprehensive monitoring has occurred at an upstream watershed site
near Rosenort (WQ366) and a downstream site near Morris (WQ355). Most parameters from
this site are fairly consistent with those of most Prairie streams.
Figure 2i: Water Quality Sampling Locations on the Morris River
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Agricultural Challenges: Fisheries Habitat and Riparian Areas
Detailed sampling of the TCMW is planned for 2005, although some earlier work occurred in
the mid-1990s. A greater variety of fish species (including one higher quality species —
Northern Pike) has been sampled in the Eastern Lowlands of the TCMW.
The type of drain, combined with the quality of fish species present will determine the ultimate
classification of each stretch of waterway — and the resulting proposed management guidelines
and regulations for municipal maintenance, and landowner drainage projects. There are several
major barriers to fish migration, in the form of waterway drop structures — which play an
important role in controlling water flows.
Figure 2j: Fisheries Population and Migration Barriers

Agricultural Challenges: Land Cover and Biodiversity
The TCMW is an agricultural watershed, with more than 83% of its area in annual crops (1994).
Tree cover is generally limited to several uncleared parcels as well as the steep ravines of the
Western Uplands. Some riparian woodlands remain in the Central Midlands, in addition to
some isolated shelterbelts and yardsites in the Eastern Lowlands.
Grasslands and forage cover represented only 7.5% of TCMW lands in 1994, although it is
reasonable to assume this percentage has increased somewhat, given that beef cattle numbers
have grown significantly since the termination of the Crow Rate subsidy.
At the dawn of the agricultural settlement period, the presence of forest and scrub bush cover,
native prairie, and wetlands (particularly the Boyne Marsh and other Tobacco Creek Wetlands)
are a dramatic comparison to the TCMW landscape today, offering possible clues to future
watershed management solutions. Wetlands represent a very small portion of the watershed,
although this percentage would have been much higher in the past, as noted in Figure 2m.
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Figure 2k: TCMW Land Use Cover and Biodiversity

Natural Drainage Patterns
The natural drainage pattern of the TCMW has been dramatically altered by artificial drainage to
support agricultural development (visible in the “squared” nature of the watershed today and the
major straight drains in the Eastern Lowlands). This reality, and recognition of the past must be
considered in planning for the future toward optimizing the drainage system for functional
effectiveness. Today there are several sub-watersheds within the larger TCMW: North Tobacco
Creek, South Tobacco Creek, Graham Creek, and what we will call the 4N/Tobacco Creek Drain.
The 4N/Tobacco Creek Drain Subwatershed has a long history of water management
problems. These have been costly for local producers, municipalities, and the Provincial
government. Several major drainage works have been installed since agricultural settlement.
However, due to the extremely flat landscape, many concerns are recurring. Naturally, there
were once several large wetlands in this area (Figure 2m).
Figure 2l: Tobacco Creek Sub-Watershed Boundaries
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Figure 2m: Early TCMW Land Use — Red River Valley

CHAPTER THREE:
NEEDS AND OPTIONS ASSESSMENT
THE NEED FOR RESEARCH AND
RESULTS-BASED SOLUTIONS…
Agriculture is often the focus of negative consumer and media attention. Issues of concern
include: the persistence of agricultural chemicals; soil, water, and wildlife management; waste
treatment; animal welfare; the use of new technology, and the economic viability of the family
farm. As the “faces” of agriculture, farmers are most often directly identified with these
concerns.
Unfortunately, much of the non-farm population does not fully understand or appreciate the
challenges faced by rural residents. With little political clout, the farming communities of
Manitoba face a huge challenge in terms of general public opinion and support.
Many families are having difficulty adapting. Rural Manitoba communities are searching for
hope — that they can continue to be comprised of independent families, who together are able
to make effective contributions to this great province.
There is a real and urgent need to understand and identify the natural processes and actual
sources of the various environmental concerns associated with agriculture, as well as their most
effective solutions. There is also a need to demonstrate that rural Manitoba communities are
concerned and are working hard to address these concerns while making effective progress to
ensure the long-term viability of rural communities.
There is a shortage of current, accurate information regarding the true environmental impacts
of agricultural production in Manitoba. It is clear that all Manitobans could be better served
with a local base of scientific research designed to accurately assess existing realities and to test
the effectiveness of various long-term solution options.
Currently, there are numerous efforts attempting to resolve the challenges associated with life
on the rural Manitoba landscape. There is a need to refocus these efforts into a more positive
direction for the betterment of all Manitobans.
With more than a century of human effort, many watershed-based problems continue to
challenge the agricultural communities of rural Manitoba. Real progress toward measurable,
long-term positive change remains elusive.
Given that many issues related to land and water quality also relate strongly to the health of
area residents, economic viability, and quality of life for all Manitobans, long-term solutions
must occur within a logical framework — the watershed.
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THE WATERSHED AS A FRAMEWORK
FOR REAL SOLUTIONS AND COMMUNITY DEVELOPMENT…
Resources — human, financial, and natural, are the foundations of community development.
In order to improve their livelihoods, civilizations of people have attempted to manage
resources around them for millennia. Whether by accident or by design, watersheds – natural
boundaries within which landscape drainage occurs toward common receiving bodies of water
– have historically been managed for survival and societal enhancement, with varying degrees
of success.
Watersheds have served to integrate societies sharing the same drainage area through the
provision of water power, irrigation, domestic water supply, fish, wildlife, and transportation.
Since the dawn of agricultural society, drainage and irrigation have been major forces behind
efforts to manage and/or develop the land resources of a watershed region.
Scientists recognized the watershed during the early 1960s as a sensible framework within
which to address interrelated problems of public concern relating to environmental
degradation. As any investigations aimed at addressing such chronic concerns would be both
expensive and long-lasting, the approach of “taking the whole watershed into account” evolved
as an efficient and practical means of tackling these issues with the support of science. Two
pervasive concepts founded the discipline (Heindl 1972, 3):
1)

The watershed is a closed-system which integrates the numerous physical forces
which act upon it; and

2)

Under similar land use, geographic, climatic conditions much of the knowledge and
experience gained through the study of one watershed is transferable to other areas.

HARMONIZING PUBLIC POLICY CONCERNS
AND COMMUNITY PRIORITIES…
If the TCMW is to succeed, and begin to make real progress toward watershed sustainability,
the interests of society at large (represented by the Public Policy Concerns of government, P. 18)
and the interests of local watershed residents, landowners, and ratepayers (represented by the
Community Priorities, P. 16) must intersect — creating the potential to carry out innovative
watershed work, and find creative ways of paying for it. These priorities will become the
TCMW Goals.
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TCMW Needs and Options Matrix
The chart below depicts the various government and local interests, and attempts to harmonize
them by apparent priority. The resulting Needs represent activities which must occur for action
to occur in the TCMW. Some possible Options for integrated watershed management in the
TCMW are also proposed.
Figure 3a: TCMW Needs and Options Analysis

Public Policy
Concerns

Community
Priorities

Needs

Options

MB Water StrategyWater Protection Act

Water Management

Funding, Landowner
Participation for
Projects, Project
Design, Evaluation

NTC Headwater
Storage, Irrigation
Reservoirs, Waffle
Concept, Downstream
Drainage

Env. Farm Plans, MB
Water Strategy/Act

Water Quality

Funding, Landowners,
Scientific Monitoring
Network, Evaluation

Equivalent Farm Plan,
Wetland Restoration,
Residue Management

Fisheries Habitat

Fisheries Habitat

Funding, Landowners,
Scientific Monitoring
Network, Evaluation

Adopting Drain
Classifications, Riparian
Management, Drop
Structure Modification

Ag. Policy Framework

Farm Income

Funding, Private/
Corporate Partners,
Evaluation

Payment for Ecological
Services, Tax Credits,
Alternative Crops

Integrated TCMW Goals
Integration of the Public Policy Concerns of government (society at large) and interests of
local watershed residents (Community Priorities) — combined with the various needs and
options associated with successful watershed management — results in the following TCMW
Goals associated with:
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•

IMPROVING Net Farm Income and Landscape Diversity;

•

BUILDING Producer Participation and Scientific Monitoring;

•

PLANNING for Drought, Storage, and Water Management;

•

PROTECTING Water Quality and Riparian Areas; and

•

ADDRESSING Drainage and Fisheries Habitat Issues.

Criteria for Successful Local Watershed Organizations
There is a need for some type of organization to develop and implement an integrated
watershed management plan. Regardless of the form it takes, it will be important to consider
these important guidelines.
1.

Establishment largely through the initiative of local landowners interested in a
agricultural management system focused on soil and water conservation;

2.

The provision of volunteer leadership and organizational maintenance by a core
group of committed individuals;

3.

Addressing the overall quality of soil and water management by landowners within a
relatively small area defined by natural or engineered watershed boundaries (100200 square miles is a suggested limit, but the spatial organization of local
communities may also be a significant factor);

4.

The development, support, and maintenance of strong partnerships with Federal,
Provincial, and private agencies within the Agri-conservation sector to carry out
organizational initiatives;

5.

The possible receipt of financial, technical, and managerial or administrative support
from the Federal and Provincial Agri-conservation sector. The availability of a
committed extension technician and facilitation/coordination/communication
support is fundamental;

6.

The development of realistic annual workplans which focus on specific resource
management needs. The maximization of landowner participation is key;

7.

Placing a strong emphasis on evaluating the success of any soil and water
management initiatives; and

8.

Building on the success of its initiatives to develop ongoing support among local
landowners and Federal, Provincial, and private Agri-conservation partners.

From The International Coalition (now Red River Basin Commission) October, 1996, “Local Watershed Organization
Reconnaissance and Support Project,” adapted from Hoban 1992; Hartig & Zanrull, 1992; and Curtis & DeLacy 1995).
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CHAPTER FOUR:
A TCMW WATER STRATEGY BLUEPRINT
MANITOBA’S MODEL AGRICULTURAL WATERSHED…
There is recognition that the TMCW process of building landowner, municipal, private, and
government partnerships could be an effective vehicle for addressing many interrelated
watershed concerns. To be effective, several steps must be taken simultaneously, with sciencebased, water-related management activities as the core. These steps must focus on:
•

Using “made in Manitoba” scientific research to build a model of beneficial management
practices specific to local geography and topography, that are cost-effective for farmers,
and at the same time improve conservation of soil, water, and riparian resources;

•

Considering the natural drainage system which existed prior to agricultural settlement
and land development, including the role of wetlands and natural channel systems;

•

Increased water storage and flow control to reduce flood damage; recharged water
tables and soil moisture; and increased irrigation potential and water supplies;

•

Reduced pressure on downstream agricultural drainage systems, so they can be
permitted to work more efficiently and effectively, and the exploration of the role of
tile drainage as part of an overall water management system;

•

Increasing cooperation with government regulators; and

•

Coordinating efforts between landowners, municipalities, provincial and federal
government departments, research organizations, and potential funding partners.

Research: The Core
The TCMW will focus on monitoring agricultural trends and testing various management
practices on soil, water quality and drainage characteristics using rigorous economic,
environmental, and social indicators. This will involve:
•

Expanding arrangements with university and government research partners;

•

Measuring flow rates, soil impacts, and water quality impacts watershed-wide;

•

Assessing various farm-management practices, and determine cost-effective
conservation solutions;

•

Assessing livestock impacts and costs, water needs, water impacts, forage benefits on
riparian waterways etc.;

•

Maintaining a TCMW GIS system, including soil composition, water quality, farm
income, farm costs, municipal infrastructure costs, rain events, etc.

Building Blocks: Working with Government
By presenting locally-developed watershed management options, work on fostering more
positive relationships with government bodies may see farmers more involved in the process of
developing environmental regulations. There are opportunities to:
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•

Assist the Federal government in addressing policy goals related to biodiversity,
greenhouse gas emissions, and agri-environmental impacts; and

•

Assist the Province in implementing policy goals related to water quality, water
management, and long-term watershed policy.

Partner Municipalities: Providing Value
There is an opportunity to design water solutions and beneficial management practices that:
•

Evaluate various methods to track cost of infrastructure maintenance;

•

Determine needs of specific industries (i.e. BMPs for irrigated crops);

•

Reduce municipal infrastructure costs;

•

Reduce farm costs over long term;

•

Increase availability of quality water;

•

Increase supply of water;

•

Stabilize soil moisture levels;

•

Economically evaluate various farm management practices;

•

Reduce nutrient levels in waterways;

•

Increase cooperative programs with government regulators; and

•

Reduce peak flows throughout the watershed.

TCMW: The Big Picture
Through effective research, partnerships, and coordinated action, we plan to make measurable
progress toward community watershed sustainability within 5-10 years, according to the
following milestones. We began the process in January 2003.
Community Watershed
Sustainability
- 20 Years Plan Deemed Effective
with Measurable Progress
- 10 Years Progress on Sustainability Indicators Compared
Against Baseline Inventory Data
- 5 Years Progress on
Performance Measures
- 3 Years Implementation of Watershed Management and Research Plan,
Along with Substantial Levels of Private Agricultural Landowner
Participation; Determination of Sustainability Indicators
- 1 Year Drafting and Communication of Watershed Management and Research Plan,
According to Community Priorities, Government Policy Concerns, Scientific Facts,
and Economic Realities. Establishing Targets for Performance Measurement
- Completed Establishment of Municipal and Initial Funding Partnerships; Launch
of TCMW Initiative; Establishment of Government, Research, and Additional
Funding Partnerships; Completion of Baseline Watershed Inventory
- Completed -
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CHAPTER FIVE:
TCMW MANAGEMENT
AND RESEARCH PLAN
TCMW THREE YEAR MISSION… JAN 05 — DEC 07
The Watershed Management and Research Plan will be delivered based on the TCMW
Goals and:
•

Implemented in association with participating rural municipalities, agricultural
landowners, private corporations, foundations, universities, planning districts,
conservation districts, the Province of Manitoba, the Government of Canada, and
other partners;

•

Evaluated in association with a network of scientific research partners; and

•

Communicated broadly across Agri-Manitoba.

These efforts will be achieved through a long-range management plan endorsed by TCMW
partner municipalities and landowners by:
1.

Ensuring that priority watershed projects are implemented;

2.

Researching both historical and emerging areas of local interest, government
policy, and watershed science;

3.

Supporting related water management efforts of our partner municipalities;

4.

Building local support, awareness, and partnerships for TCMW initiatives;

5.

Securing funding to implement and evaluate watershed projects; and

6.

Establishing realistic and measurable targets of performance.

TCMW TEN YEAR VISION… 2005 — 2015
The TCMW will emerge as Manitoba’s “living watershed laboratory,” empowering five southcentral Manitoba rural municipalities and their agricultural landowners to address longstanding
watershed management issues, with measurable results in the form of: reduced infrastructure
damage and crop losses; reduced waterway and drainage maintenance costs; improved water
quality; and improved fisheries habitat, riparian areas, and landscape biodiversity.
The TCMW’s science-driven focus on agricultural sustainability will provide comprehensive
extension support to other Manitoba farmers, municipalities, planning districts, conservation
districts, and First Nations across Agri-Manitoba and the Canadian Prairies — facilitating the
implementation of effective watershed management actions and community benefits in support
of local, Provincial, and Federal policy objectives.
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TCMW VALUES…
TCMW partners believe in the potential for sound watershed science and action to support
meaningful and measurable agricultural sustainability solutions. The concept of effectively
managing the entire Tobacco Creek Watershed, by strategically addressing its smaller subwatershed units (while considering its regional elevation boundaries) will be a guiding force for
all activities.
This approach will see the TCMW’s work focus on both the Western Uplands and the Eastern
Lowlands, gradually moving toward the Central Midlands of the TCMW. An alternative approach
may see TCMW efforts begin in the Central Midlands, gradually moving both east and west.
Equally important for the success of the TCMW is the concept of providing real value to its
partner Rural Municipalities of Morris, Dufferin, Roland, Thompson, and Lorne — resulting
in measurable returns for their ratepayers. This work will be done within the context of
applicable Federal and Provincial policy priorities. This requires that all TCMW activities must
have strong evaluation components, to clearly demonstrate progress.

TCMW GOVERANCE…
The TCMW Management and Research Plan (The Plan) represents a culmination of the work
of many partners – partners who share a variety of common interests, while also respecting the
relative differences and realities they may not share.
In January 2003, several organizations began working together – as the TCMW Community
Partnership Committee – with the hope of creating a workable template for the management
of agricultural watersheds in Manitoba. Significant private funding was secured to advance the
concept, which also resulted in some public funding as well as a substantial amount of in-kind
government technical assistance.
The TCMW has developed based on the watershed science and experience of The Deerwood
Soil and Water Management Association, combined with the interests and support of five rural
municipalities (Morris, Roland, Dufferin, Thompson, and Lorne), in addition to current
watershed planning efforts of the Pembina Valley Conservation District (PVCD).
Implementation of The Plan will occur via the existing TCMW partnership structure. In
addition to the existing rural municipalities, Deerwood, and PVCD — the La Salle Redboine
Conservation District and any future conservation district straddling the boundaries of the
TCMW will be formally invited to join the TCMW Community Partnership Committee.
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Community Partnership Committee
Municipal partners have agreed to work together – offering the expertise of their staff and the
use of their equipment where possible – in support of TCMW research and watershed
management efforts.
Other interested organizations whose operations relate to TCMW activities may also be invited
to work with the partnership – on a project basis – as Associate Partners.
The Deerwood Association will remain as managing partner for the three year life of The Plan,
at the pleasure of the other partners.
The following partnership structure will be utilized for implementation of the TCMW
Watershed Management and Research Plan. This structure maintains a high degree of flexibility
– increasing the potential to fund and implement meaningful projects on the ground – through
both private and public sources.
The structure also ensures that the founding partners continue working together in support of
the original direction of the TCMW initiative, while bringing in many other interested parties
where appropriate.

Municipal Partners (2 seats each)

Dufferin

Lorne

Morris

Roland

Thompson

Conservation District Partners (1 seat each)
Pembina Valley
Conservation District

La Salle RedBoine
Conservation District1

Future Watershed or
Conservation Districts2

Managing Partner (2 seats) – manage TCMW for 3 years (current Plan life)
Deerwood Association with research links
to university and government partners

Associate Partners (participating in specific projects as desired/required)
Irrigation and
Tile Drain
Operators
Manitoba
Water
Stewardship
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Hutterite
Colonies

Wetland Habitat
Conservation
Organizations

Fish Habitat
Conservation
Organizations

Agriculture and
Environment
Organizations

Manitoba Agriculture,
Food and Rural
Initiatives

Manitoba
Conservation

Environment
Canada

Agriculture
and Agri-Food
Canada

1

LSRBCD to be formally invited in January 2005

2

Any conservation district straddling TMCW boundaries will be invited to join the partnership

Universities,
Foundations,
Business, Media
Fisheries
and Oceans
Canada

IMPLEMENTATION STRATEGY… JAN 05 — DEC 07
A variety of approaches have been considered for implementing the TCMW Mission.
In order to be effective, the TCMW Implementation Strategy must be based on the TCMW
Goals (P. 35) and must respect:
•

natural landscape features;

•

natural and existing drainage patterns;

•

interests and abilities of local landowners; and

•

existing community connections and relationships.

Project-Driven Approach: Project Zones
It is for these reasons that a “project-driven” Implementation Strategy is proposed to guide
future TCMW activities.
All local landowners, community residents, related businesses, governments, or research
organizations will be openly invited to participate and support any number of TCMW projects.
TCMW project teams will be formed around the similar interests of participants, in support of
TCMW Goals, and based generally on the TCMW’s natural landscape elevation features and
drainage patterns (Project Zones). Sample projects could be:
•

headwater storage in the North Tobacco Creek watershed;

•

wetland restoration and irrigation water supply in the Central Midlands;

•

drainage and fisheries habitat solutions in the Eastern Lowlands.

Next Steps: Project Teams and Annual Workplans
The proposed activities of the TCMW will be widely publicized and a broad invitation to
participate in the formation of TCMW Project Teams based on either sub-watershed or
regional elevation boundaries will be made to all interested parties.
The development of local project priorities and growing landowner participation will result in
detailed project proposals and budgets — to be used in determining Annual Workplans and
locating required project funding.
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PROJECT STRATEGIES BY TCMW GOAL… JAN 05 — DEC 07
TCMW Goals
Improving Net
Farm Income
and Landscape
Diversity

Building Producer
Participation and
Scientific Monitoring

Planning for
Drought, Storage,
and Water
Management

Project Strategies
1. Ensure all TCMW projects are generally supportive of improved farm
income, to be measured and communicated using a satellite or aerial
photo crop monitoring service (30 April and 30 June of each year).
2. Research creative landowner payment mechanisms for TCMW
landowners (incentives, tax system, land purchase, alternative crops,
improved land management, conservation agreements, land trusts, and
payment for ecological goods and services).

Performance
Measures
• crop damage due to
flooding
• sedimentation
• MB Crop Insurance
Corp. payments in
TCMW area

3. Research the environmental and economic potential of alternative
crops (e.g. winter wheat and wetland grasses).

• case studies and
research papers

1. Ensure a growing number a agricultural producers are aware of TCMW
initiatives, with the objective of full participation in TCMW projects
over time.

• annual report to track
participation

2. Ensure the installation of a watershed-wide monitoring system – to
monitor all relevant water parameters, evaluate scientific progress at
RM boundaries and other locations (i.e. key sub-watersheds).

• baseline water
monitoring parameters
and target indicators

1. Ensure the funding and construction of complete headwater storage
networks for the North Tobacco Creek (Coleman Watershed) and the
Graham Creek.

• reduced MB Emergency
Measures Org. disaster
financial assistance
payments

2. Ensure all inter-municipal water management concerns are being
addressed on a watershed basis.

• reduced RM
infrastructure damage
and maintenance

3. Research comparative tile drainage opportunities in relation to
improved agricultural watershed management, salinity, siltation, and
water quality (e.g. tiled, gated, non-tiled).

• progress reports and
research papers

4. Research the potential for retention ponds, in-stream storage, off
stream storage, on-field (i.e. waffle) storage, particularly in association
with irrigated crop needs.
5. Research the watershed management possibilities associated with
wetland retention and restoration at key locations in the TCMW.
6. Research the potential for improved residue management for
horticultural crops and the potential to harvest and recycle irrigation
water.
Protecting Water
Quality and
Riparian Areas

Addressing Drainage
and Fisheries Habitat
Issues

1. Ensure extension support for all TCMW landowners to demonstrate
watershed management and water quality benefits of various “beneficial
land management practices” (BMPs).

• catalogue of all BMPs
in TCMW

2. Research the possibilities associated with the retaining natural
landscape cover.

• case studies and
research papers

1. Ensure fisheries habitat concerns are incorporated into all watershed
management projects, working in partnership with Fisheries and Oceans
Canada on technical details.

• Compare BMP progress
with watershed-wide
monitoring

2. Research creative ways to install cost-effective fish ladders for existing
drop structures or new weirs on Tobacco Creek.

• catalogue of all fisheries
habitat in TCMW (by
FOC classification)

3. Support guaranteed minimum flows for TCMW system.
4. Support the preparation of a completed drainage plan for the last few
miles of Tobacco Creek (Little Morris) to the Morris River.

• project habitat reports

5. Support Provincial drainage work on the 4N Drain to address
longstanding maintenance and other issues.

• annual report, research
papers

6. Support completion of the ARDA-4 plan in partnership with the RMs
of Dufferin, MacDonald, and Morris.
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Figure 5a: TCMW Project Zones and Scientific Monitoring Locations — for Project Team Activity
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