





EXECUTIVE SUMMARY

The area of the Rat River in Township 3 Range 6 and 7E has a long
history of spring flooding. Farmers have attempted to deal with this
problem for some time as water control would provide additional arable
acres as well as provide them the ability to plan their farming
operation based on known spring water levels. In the late 1970’s and
early 1980’s investigations into a flood control project to improve
agricultural potential in the area were found to be too costly for
agricultural benefits alone.

The designation of the Rat River Wildlife Management Area in 1984
sparked renewed interest in the area. A request was submitted by the
Provincial Wildlife Branch to Ducks Unlimited to evaluate the
potential of the area for development of wetland habitat. Preliminary
studies conducted by Ducks Unlimited determined the area had good
potential for a wetland development project.

In April of 1985 the L.G.D. of Stuartburn passed a resolution
supporting the wetland development proposal. A proviso 1in the
resolution was that Water Resources Branch construct and maintain a
dyke/containment structure in Township 3 Range 7E to prevent flooding
of farmland adjacent to the Rat River.

Based on the positive response of area landowners and the L.G.D.
the Rat River Wetland Development Task Force was established by the
Province in 1986. The mandate of the task force was to develop a
benefit\cost analysis for the wetland development project. Benefits to
agriculture, waterfowl, fisheries, wild fur and recreational use were
estimated based on feasibility studies completed by Ducks Unlimited for
a 5000 ha, seven cell wetland complex with a flood storage reservoir.

Two development options are considered viable. The second option
provides approximately 10% more area and requires private land
acquisition and relocation of a crown land lease, both of which are
considered reasonable.

Under option 1 costs of the project were estimated to be
$6,316,400 up to year 30 and $7,554,400 over 50 years. Benefits to all
resources are estimated to be $6,268,500 over 30 years with a
benefit\cost of 0.99 and $8,999,000 over 50 years with a benefit\cost
of 1.19. Option 2 would have a benefit/cost of 1.06 over 30 years and
1.28 for 50 years.
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INTRODUCTION

The Rat River Wetland area south of the Rit River in Township 3
Ranges 6 and 7E has historically been subject to flooding, which
reduced the agricultural potential of the area® In the late 1970’s
and early 1980's investigations into a flood control project to
improve agricultural potential in the area were %ound to be too costly
for agricultural benefits alone.

The designation of the Rat River Wildlife Mﬁhagement Area in 1984
renewed interest in the possibility of a water control project that
could benefit both agriculture and wildlife.

To effectively assess the impact of a wetland project a Task Force
was established in August of 1986. Participants in the task force
were the Water Resources, Fisheries and Wildlife Branches of the
Manitoba Department of Natural Resources, the Manitoba Department of
Agricufture, Manitoba Department of Municipal Affairs and Ducks
Unlimited. The role of the task force was to determine benefits and
disbenefits of a water control project. For the purpose of benefit
cost analysis the benefits are calculated over a 30 year and a 50 year

period.
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1.0 Background
The area of the Rat River in Township 3 Range 6 and 7E (Figure.l) has a

Tong history of spring flooding. This problem occurs in approximately nine
out of every 10 years and has reduced the agricultural potential of the area.
Farmers have attempted to deal with this problem for some time as water
control would provide additional arable acres as wel] as provide them the
ability to conduct their farming operation based on known spring water levels.

In 1979 a group of area farmers established the Stuartburn Piney
Agricultural Development Association (SPADA). Supported by the Local
Government District of Stuartburn the Association presented a brief to the
Province requesting a flood control project be initiated in the area. SPADA
indicated that approximately 1500 acres of cropland is affected annually by
spring flooding. Approximately 300 acres could not be seeded and 1200 acres
experienced seeding delays. The average annual benefit that could be realized
through flood control was approximately $76,000.00.

A 1980 study by the Provincial Water Resources Branch found that
cost/benefits to agriculture did not Justify the expense of a flood control
project as requested by SPADA. 1In 1982 Water Resources reviewed the previous
study and confirmed earlier results that a water control project could not be
Justified by agricultural benefits alone.

The designation of the Rat River Wildlife Management Area in 1984 sparked
renewed interest in the area. A request was submitted by the Provincial
Wildlife Branch to Ducks Unlimited to evaluate the potential of the area for
development of wetland habitat. Preliminary studies conducted by Ducks
Unlimited determined the area had good potential for a wetland development
project. These findings coupled with renewed
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Figure 1. Rat River Wetland Development project area.
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interest on behalf of SPADA and the L.G.D. of Stuartburn resulted in a
request by local interest groups for the Province to once again 1ook.into the
feasibility of a water control project that would benefit both agriculture and
wildlife.

In February of 1985 a meeting was held with the L.G.D.of Stuartburn,
SPADA representatives, Ducks Unlimited, Water Resources and the Wildlife
Branch to assess the feasibility of a project. Ducks Unlimited outlined a
wetland development proposal that would encompass a portion of the Rat River
Wildlife Management Area as well as several thousand hectares of L.G.D. land
situated south of the W.M.A. For the project to be feasible both the L.G.D.
and W.M.A. Tands would be required.

In April of 1985 the L.G;D. of Stuartburn passed a resolution supporting
the wetland development proposal and indicated their willingness to enter into
a lease agreement with Ducks Unlimited on lands required for the project. The
L.G.D. was also prepared to negotiate a land exchange with the Province to
help offset construction costs.

A proviso in the resolution was that Water Resources Branch construct
and maintain a dyke/containment structure in Township 3 Range 7E to prevent
flooding of farmland adjacent to the Rat River.

This local support combined with the initial feasibility of the project
led to the development of the Rat River Wetland Development Task Force by the
Department of Natural Resources. The multi-disciplinary task force was
formulated and formalized by August of 1986. The mandate of the task force

was to complete a benefit/cost analysis for the project.



1.1 Action required

The Task Force had four primary responsibilities in completing the

benefit/cost analysis for the project.

These were:

1) For each development option determine the agriculture, wildlife,
fisheries and other benefits and disbenefits as well as the cost of
works required.

2) Undertake a benefit cost and net benefits analysis of water
management options.

3) Obtain input and review from local governments and local interest
groups (SPADA) at all stages of the study.

4) Prepare a report summarizing the results of the study by March,

1987.



2.0 Development Proposal

2.1 Development Objectives

The Rat River Swamp proposal has three primary objectives, namely to 1)
limit flooding to Joubert Creek thereby increasing agriculture potential of
the area; 2) develop a viable waterfowl project; and 3) not increase flooding

on the Rat River downstream of the project.

2.2 Limit flooding to Joubert Creek

Flood control is required to prevent inundation of agricultural lands
between the Rat River and Joubert Creek. The development objective is to
Timit: uncontrolled overflow to Joubert Creek to minimal values in most years.

Due to the droughtiness of the agricultural soils, it is considered
necessary to maintain a small flow to Joubert Creek to maintain the water
table. This flow should occur in spring and continue through the growing
season( mid-August). For the purpose of the study, this flow was taken as
.75m3/s (26 cfs). This flow would be available in the spring in only about 7
years out of 10, but in all except extreme dry years during summer.

A concern was expressed that somewhat larger flows during spring runoff
might be desirable if the historic flows from the Rat are important to the
fishery in Joubert Creek. This possible requirement was not incorporated in
the study and will require further examination. Larger spring flows would be
an asset to project operation in average and above average runoff years, but

would be difficult to provide in low runoff years.






3.0 Proposed Works
3.1 Option 1

To create the water depths required for the waterfowl project, it would
be necessary to impound water above naturally occurring levels. To prevent
overflow to Joubert Creek while Timiting flows downstream in the Rat, it would
also be necessary to impound water in the spring, then gradually release it
during the summer and fall. The project, then, would consist of a system of
dykes to create 7 marsh cells and a storage reservoir (Appendix I). The total
impounded area at FSL would be 5,266 ha. The 7 cells would provide the
required capability for independent water level control and management.

In addition to the temporary spring storage provided in the cells, the
reservoir would provide an impoundment which is solely dedicated to flood
storage. The reservoir would have Timited wildlife benefits in shallow zones
on an intermittent basis.

A1l cells would have inlet and outlet control structures for water
supply and water level control and management capability. Cells 1 to 7 would
typically be supplied via the reservoir and exterior supply channels. A1l
outlets would drain directly to the river. There would also be a Tlarge

control on the reservoir as its outlet to the Rat River.

3.2 Option 2

A second development option is available which would increase the project
area by approximately 268 ha and add considerable benefits(Appendix I A). To
proceed with this option approximately 220 ha of private Tand would have to be
acquired and a crown land lease would have to be terminated. Operation and
design of the project would change very little however Tess dyking would be
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required resulting in decreased construction costs.
3.3 Project Operation
3.3.1 Normal operation

In spring prior to runoff, the cells would typically be
at a level 0.5 m below their respective FSL’s, and the reservoir would be
empty. In years of adequate to heavy runoff, all basins would rise to near or
above FSL. The cells would be lowered to summer operating levels (FSL-0.15).
and the reservoir to FSL, by June 1. After June 1, the reservoir would be
gradually Towered to empty by late fall. The cells would also be allowed to
slowly drop, but only to a level 0.5 m below FSL by freeze-up.

In years of heavy runoff, high flows would be maintained in the Rat
River from the beginning of runoff through to the end of May. Control
structures will be designed .such that mean April and May flows will not
exceed 75% of pre-project peaks. Uncontrolled overflows to Joubert Creek
would still occur about once every 10 years.

In years of low runoff, the reservoir would not be filled. If water was
lacking to fill the cells to FSL, they would be filled only to summer
operating levels. Further shortfalls would result in individual cells not
being filled. Riparian(stream) flows of 0.85 m3/s (30 cfs) would be
maintained in the Rat River downstream of the project. This flow would have
priority over the needs of the cells.

The selected flow of the Rat River is equal to the 90% mean spring flow,
je. the flow which is exceeded about nine years in ten. Post-project, this
flow would be exceeded only seven years in ten, ie. there would be two
additional years at this Tow flow. Some concern has been expressed by
Fisheries Branch about this change.

Summer flow rates will typically be increased over pre-project values.

10



3.3.2 Drawdowns

Each cell would be drained (drawdown) about once every eighf to ten
years for vegetative regeneration. Drawdowns would occur in the fall and be
maintained through the following year. In the next year each basin would be
partially refilled, and normal operation would resume the following spring.
As there are seven cells, there would be one cell in each stage of drawdown

essentially every year.

4.0 Geotechnical Concerns

Due to the sandy nature of the soils in the region, there is concern as
to the ability of the dyked impoundments to maintain the required water levels
during the summer lower flow periods and in low runoff years. A preliminary
soils field program and geotechnical analysis done in the summer of 1986
yielded cautiously positive results.

More extensive geotechnical iﬁvestigation confirmed the original
impression of surface soils consisting of tills overlain by sands and/or
peats. It did, however, identify extensive areas of deep peats (up to 2m),
and more areas of coarse sand or gravel lenses. The latter would require key
trenching of less permeable material to reduce seepage losses.

Dyke designs, which were prepared to limit seepage, especially at the
reservoir and downstream limits of the project, effectively control the volume
of seepage so that it does not place any Timits on the project. The dykes
were also designed to resist wind and wave action. Various designs were
recommended, depending on soil conditions (eg. peat depth), dyke height, and
exposure to wave action. Construction methods recommended were local borrow
for shallower peat depths and drier conditions, and end haul from borrow pits
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for deeper peat areas. It should be possible to use crawler tractors and
scrapers or motor scrapers for most of the work. Some ripping may be required

where borrows are in till.

5.0 Benefits and Costs (Option 1)

Benefits and costs described in this section are based on the first
development option. The benefits and costs of option 2 are provided in section
10 of the report.

5.1 Waterfowl

5.1.1 Potential Waterfowl Production

With the increase in water permanency as a result of the impoundments
and the improvement in vegetation interspersion through water Tevel
management, waterfowl production should increase dramatically. Post
development waterfowl production estimates are based upon extrapolations from
detailed brood surveys of DU project areas considered to have comparable
habitat conditions and located in the same or similar biomes. From estimates
of average summer water levels post development, about 3,272 ha of brood
habitat would be created. The reservoir would hold limited water through the
summer period. It is considered habitat for breeding pairs annually, and
would occasionally provide brood habitat. Waterfowl production for the area

managed is estimated to be about 8,650 birds per year following development.
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5.1.2 Waterfow] Staqing

Following development, the large area of wetland, good quality habitat
and protection afforded by the large cell areas will undoubtedly attract many
more migrant waterfowl; both ducks and geese. Presently the few open ponds
hold ducks and occasionally geese in autumn. Estimating the post
development staging population is difficult. Data are available from two
comparable areas in similar habitat in Minnesota;l the  Agassiz National
Wildlife Refuge and Roseau River Wildlife Management Area provide a source for
extrapolation. Waterfowl staging is estimated at 450,000 bird-days annually,

following completion of the Rat River project.

5.1.3 Waterfowl Cost Benefits

The projected waterfowl benefits of the project are based on Ducks
- Unlimited cost/benefit criteria. Assuming a value to waterfowl of $10 per
duck produced and $0.04 per bird day of staging use, the value can be

calculated as follows over a 30 and 50 year project :

Benefit Value
Production: 8,650 birds/yr x $10 $86,500/yr
Staging: 453,030 bird-days x $0.04 $18,120/yr
Total Waterfowl Value @ 30 years $3,138,600
@ 50 years $5,231,000

13



5.1.4 Waterfowl Disbenefits

The primary disbenefit relates to - increased waterfowl depredation.
Flood control will provide more arable Tland suitable for cereal crop
production.The level of agricultural crop damage which has occurred in the
area has been 1ow; Between 1982 and 1985 there were only two applications for
waterfowl compensation payments, both occurring in 1985 for a total cost of
$8,300.00. The number of waterfowl depredation complaints registered from the
area has also been low. In 1985 eleven complaints were actioned by Natural
Resources staff and in 1986 and 1987 only two and three complaints were
actioned, respectively. The increase in waterfowl production and use will
result in increased depredation. |

The recommended action is to develop a system of crown land lure crops in
the area (approximately 46 ha annually) combined with an annual crop damage
prevention program. Annual cost of Ture crop production would be approximately
$7000.00. The initial cost of equipment to operate a protection program would
be $30,000.00 with an annual operating cost of $10.0 to $15.0(Appendix I B).
The total cost of lure crops and the protection program discounted at 5% would
be $263,500.00 over 30 years and $349,000.00 over 50 years.

A second option is to construct a feeding station within the project area
combined with an annual damage prevention program. With an initial development
cost of approximately $20,000.00 and an annual operating cost of $12,000.00
for the feeding station the cost would be approximately $182,200.00 over 30
years and $216,800.00 over 50 years. The option of a feeding station is

considered to be least desirable.
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6.0 Agricu]t@re[Municiga]

The benefits to agriculture are realized primarily through the cbntro] of
spring f]oodiﬂg enabling farmers to seed lands on time as well as providing
additional acres available for seeding. Appendix III provides detailed
information o1l the impact on agriculture of the Rat River wetland project.
Spring f]oodiﬂg to Joubert Creek will be prevented in 70% of years and flood
problems in tFe area would be significantly reduced in 90% of years.

Informati'n provided by SPADA indicates that approximately 1500 acres of
cropland is affected by Rat River overflows. Acreage that could not be
seeded is apfroximately 300 while 1200 acres experience seeding delays.
Manitoba Depaftment of Agriculture estimates the damage as a result of not
seeding to be $85.00/acre and the Tloss from delayed seeding to be
$42.50/acre.

Based on Ehe frequency-damage curve (Appendix IIT) it is estimated that
the annual avﬁrage damages from Rat River flooding are $97,800. With the
project in place the average damage would be considerably reduced. This would
result in an aWerage annual -agricultural/municipal benefit $76,100. Benefits
would also be Herived through new lands brought into production and increased
value to existing lands in agricultural use. The estimated net present value
of the average annual benefit discounted at 5% would be $1,870,000 over 30
years and $2,0é§,000 over 50 years.

Disbenefits from an agricultural point are few, however farmers in the
area expressed -oncern over the possibility of increased crop depredation from
waterfowl and h]nter/landowner conflicts.

Although agricultural benefits outlined are based on Timited hydrological
data and a number of assumptions, there are substantial agricultural benefits

17



possible if excess water problems can be alleviated.

7.0 Wild Fur

Based on the Rat River Swamp Wetland Development there is potential to
dramatically increase muskrat production in the project area.(Appendix IV)
Under optimum conditions we may assume the following.

- one muskrat house/ha suitable habitat (1 metre water &

vegetation).

- estimated muskrats per house in fall = 6.

- active houses in spring = 0.5/ha.

- bank muskrat in fall = 1.5/ha
Under optimum conditions approximately 2,840 ha of suitable muskrat habitat
would produce an estimated 20,000 muskrats of which 70% to 80% would be
harvestable. It would require approximately 3,000 muskrats in spring for the
population to reach 20,000 in the fall.

Providing there is sufficient interest and expertise on behalf of local
trappers a considerable economic benefit could be realized from muskrat
trapping. Optimum production would probably not be realized until year five
however from that point onward the harvest of 20,000 muskrats at the average
price of $5.05 would realize economic benefit discounted at 5% of $742,000

over 30 years and 960,000 over 50 years.
8.0 Recreational Hunting Values
The present value of waterfowl hunting benefits discounted at 5% to

Manitoba would be $99,900.00 over 30 years and $124,000 over 50 years based on
18



comparing the number of resident and non-resident hunter days activity at
other sites in the Province. Hunting activity would be phased in over a five

year period after the completion of construction. (Appendix V.)

9.0 Project Development Cost

A 1988 feasibility study prepared by Ducks Unlimited outlined the
benefits and cost of the project from a waterfowl standpoint. Estimated
construction costs were based on hydrological and soils information.
Development costs outlined in this section of the report are preliminary and
will be refined as additional information is obtained. A 30% contingency
factor is included in the cost estimates.

Cost estimates (Table 1) are for the construction of dykes and control
structures with dyking making up the majority of the cost. Replacement costs
for controls and dyke maintenance are also included to extend the life of the

project to 50 years.
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Table 1. Cost summary for construction and maintenance of the Rat River

Wetland Development project (Option 1).

Earthwork
Volume
Cell (m3) Cost Controls Totals
Reservoir 419,797 $1,052,100
1 178,663 345,400
2 203,302 501,100
3 223,877 424,600
4 165,406 301,900
5 157,812 303,200
6 205,224 371,800
7 150,984 327,000
Cutoff 63,698 114,700
Sub Total 1,768,763 $ 3,741,800 $491,100 $ 4,232,900
Contingency @ 30% 1,122,500 147,300 1,269,800
Total direct cost $ 4,864,300 $638,400 § 5,502,700
Indirect @ 10% 486,400 63,800 550,200
Total Construction Costs $ 5,350,700 $702,200 $ 6,052,900
Waterfowl depredation prevention costs $ 263,500
Total cost over 30 years $ 6,316,400
Maintenance(years 30 to 50) 687,000 360,700 $ 1,047,700
Indirect @ 10% 68,700 36,100 $104,800
Waterfowl depredation prevention costs
(year 30 to 50) $ 85,500
Total Cost (over 50 yrs) $ 7,554,400
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RECOMMENDATION
The Task Force recommends development of the project under option two.
The acquisition of private land and termination of the existing crown land

Tease should be accomplished with minimal disruption to the farmers involved.
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1. INTRODUCTION

The purpose of this report is to describe changes to the original
feasibility proposal (Flavell and Sexton 1986) for Rat River
Swamp. The changes were brought about due to the acquisition
of new data on the surface soils of the area. Resulting
alterations made to the number and area of proposed cells, the

reservoir, layout and design of dykes, costs, and waterfowl
benefits are described.

This report does not incorporate all aspects of the 1986 report,
rather those sections which are subject to change are summarized
and tables modified as required. For a more complete description
of the proposal, the reader should refer to Flavell and Sexton
(1986) and the benefit/cost estimates included in the B86.12.12
minutes of the Rat River Swamp Task Force Meeting.

2. METHODS

2.1 Soils

During the winters of 1987 and 1988, soils field investigations
were carried out. These consisted of bag samples and descriptions
from a series of 96 holes taken throughout the project along

proposed dyke 1lines. All the holes were excavated by backhoe,
to depths of 2-4m.

The bag samples were subjected to selective laboratory analysis,

evaluating moisture content and grain size. Peat samples were
subjected to compression testing and socil 1logs were prepared
for each hole. A geotechnical consultant was retained who

provided engineering advice on permeability, dyke design and
construction methods.

3. RESULTS AND CONCLUSIONS

3.1 Geotechnical

The more extensive geotechnical investigation confirmed the
original impression of surface soils consisting of tills overlain
by sands and/or peats. It did, however, identify extensive
areas of deep peats (up to 2m), and more areas of coarse sand
or gravel lenses. These 1later would require key trenching of
less permeable material to reduce seepage losses.

Dyke designs, which were prepared to limit seepage, especially
at the reservoir and downstream limits of the project, effectively
control the volume of seepage so that it does not place any
limits on the project. The dykes were also designed to resist
wind and wave action. Various designs were recommended, depending
on soil conditions (egq. peat depth), dyke height, and exposure

to wave action. Construction methods recommended were local
borrow for shallower peat depths and drier conditions, and end
haul from borrow pits for deeper peat areas. It should be

possible to use crawler tractors and Scrapers or motor scrapers

for most of the work. Some ripping may be required where borrows
are in till.





















8.

In the previous study, waterfowl benefits were $3,779,000 and
the project cost was $6,245,000. Non-waterfowl benefits needed
to bring the total benefit-cost ratio to 1.0 were §$2,466,000,
compared to $2,914,300 now required. Non-waterfowl benefits
estimated previously were $3,170,000 (Minutes, 1986)-. Fur
benefits will 1likely decrease due to smaller cell areas. Use
of the reservoir for fish production was not considered
previously. This could potentially result in some increase
in fisheries benefits. Agricultural benefits should remain
unchanged but economic benefits ascribed to local hunting need
to be calculated. All three items may be affected by inflation.
A benefit-cost ratio very close to 1.0 is 1likely but benefit

rates for non-waterfowl resources need to be confirmed by the
Task Force.

4. RECOMMENDATIONS

4.1 Project Viability

Following presentation of this report at the September 12 Task
Force meeting, Task Force members need to revise the estimated
hunting, fur harvest, fisheries and agriculture benefits based

on the revised proposal. The Task Force then must produce a
revised benefit-cost ratio.

A PFRA representative should be invited to the next Task Force

meeting (Sept.l2) or subsequent meeting, in order to determine
possible Federal participation in the project.

The Task Force needs to recommend direction of the
At this time internal agency approvals would be required and
negotiations must occur among all participating agencies to
determine financial commitment to the project. Local governments

and residents must be apprised of the outcome of this study
and negotiations by the Task Force Chairman.

project.

4.2 Concept Study

Should negotiations for cost sharing prove conclusive, further
analysis toward developing a final concept is required. This

work should commence January 1, 1989. This would consist of
the following:

a) Completion of topographic surveys, and preparation of a
contour map to a larger scale (1:10,000) and to 0.25 m contour
intervals.

b)

Final location of dyke lines making use of the new mapping

and recent soils information. Further 1landowner contacts
would be required at this stage.

c) A small number of additional soils holes could be required.

d) Analysis of all available data to refine the

project
hydrology.
























PORWARD

The Rat River in Township 3 and Ranges 6 and 7E has a history
of flooding surrounding agricultural land. In 1979 the
Stuartburn-Piney Agricultural Development Association (SPADA)
requested a flood control project from the Province. A 1980
study found the benefit/costs to agriculture did not warrant
such a development. With a portion of the area becoming a
Wildlife Management Area in 1984 Ducks Unlimited (DU) was asked
to estimate the potential for wetland development. As the area
had good potential, meetings with the LGD, SPADA, DU and DKNR
were held to discuss a potential project. Extensive LGD 1land
would be required, and in 1985 the LGD of Stuartburn passed
a resolution supporting a project. 1In 1986 the Deputy Minister
of Natural Resources struck a Task Force with members from
Fisheries Branch, Wildlife Branch, Municipal Affairs, Agriculture
and Ducks Unlimited. The Task Force objectives are to prepare
a multidisciplinary plan to consider all resources of the area
and develop a benefit cost analysis for a potential development.

The following report is a feasibility study by DU Canada on
the costs of engineering works to provide water level improvements

and protect agricultural land from flooding. Benefits to
waterfowl are also summarized.

A feasibility study is the first step in DU's project development
process, and is used to determine if a project has any potential
for wetland enhancement. At this stage of study, costs are
considered to be accurate to only plus/minus 30%, due to the
limited engineering information used.

Where benefit/cost ratios from a feasibility study of a large
project approach or exceed unity, a concept study will be done.
At this stage substantially more money will be invested to obtain
more detailed engineering and biological information. Positive

results at this stage may lead to internal and external approval
and commitment to final design and construction.

For this project, costs to carry out the concept study will
be substantial. Ducks Unlimited will be seeking cost-sharing
for this stage of the study from the Province. This feasibility
report is, therefore, a step to determining the probable viability
of the project and will form part of the basis for recommending

whether monies for additional investigative work be spent by
both DU and the Province.



SUMMARY

The 6000 ha Rat River Swamp area in southeastern Ma
evaluated for potential as a waterfowl enhancement prpject with
additional capability to protect agricultural land from flooding.
A 9 cell complex with a retention reservoir is proppsed. The
development would prevent breakout of Rat River wate
into Joubert Creek in 70% of years and significantly reduce
flows in 90% of years, thereby offering substantial protection
to farmland. Waterfowl production, now very 1limited, would
increase to about 10,000 birds per year and fall staging by
migrants would reach 500,000 bird-days of wuse annually. The
total cost of development including a 30% contingency is
$6,245,000. This produces a benefit/cost ratio over a 30 year
period of 0.81, considering only waterfowl benefits.
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water depths rarely exceed 40 cm. In these sites water is
typically hard, basic and fresh to very weakly saline. Pond
gizes range from a few square meters up to 5 ha. Much of the
area excepting the ponds is

nearly dry by mid summer in most
years.

In addition to the dense cattail stands covering most low or
wet areas in the swamp, the open ponds have submergent plants
present in them. Pondweeds (Potamogeton pectinatus) watermilfoil
(Myriophyllum exalbescens) bladderwort (Utricularia wvulgaris)
and duckweed (Lemna minor) predominate although the latter two
are also found in some overgrown cattail areas with standing
water. Macroinvertebrates are moderately abundant in open water
areas and represent a diversity of families and orders.

Adams and BHutchison (1972) rated the area's waterfowl capability,
which assumes continuation of the present condition, as moderate
to severely 1limiting. Limiting factors included suspected

infertility and flat topography limiting development of a variety
of wetland community types.

3. METHODS
3.1 Biology

A biological evaluation of the marshes and adjacent uplands
of the Rat River Swamp was carried out using standard Wetland
Inventory techniques as summarized in Sopuck &t al (1985 a,b).
These reports also document the Dbiological findings and

recommendations used to assist in proposing cell dyke locations
and water levels (Figure 1).

Basin locations were chosen to provide optimum water level
diversities for wetland wildlife and to prevent holding of
excessive heads of water against any one dyke. Full supply
level (FSL) on each of the cells was determined using a contour
map with 0.5 m intervals, at a scale of 1:20,000, and maximizing
the area < 1 m deep at summer levels in each cell. Summer (June
1) operating levels (OL) are typically 0.15 m below FSL and

are reached by gradually lowering the cells after spring runoff
has passed.

3.2 Hydrology

Rat River streamflow is measured at two Water Survey of Canada
(v.5.C.) stations near the proposed project, namely 050E004
Rat River near Sundown upstream and O050E002 Rat River near St.
Malo downstream. Runoff to the river from drainages between
the W.S.C. gauges and the project was estimated by producing
correlation curves between 1986 flow data measured at the upstream
and downstream bounds of the project by the Manitoba Wwater
Resources Branch (W.R.B.) and the flows at the W.S5.C. guages.
These correlation curves were then used to produce a set of

flows for the Rat at the bounds of the project for the period
1960-1985.



The river flow data were then divided into runoff wvclumes for
the spring runoff period April and May and the summer/fall runoff
period June to October. These time periods coincided with
operating periods for the marshes. '

Net precipitation and evaporation for the periods November to
May and June to October for the project area were estimated
from the PFRA report "Precipitation and Evaporation Tables
1911-1984", October 1985, These values were applied to the
surface area of the project for the appropriate time periods.

As one of the primary objectives of the project is to eliminate
uncontrolled overflow from the Rat River to Joubert Creek, it

As these flows have not been measured directly, it was necessary
to estimate them indirectly using a storage equation:

overflow to Joubert = Rat flow at P.R.208 (u/s boundary of
project)

- Rat flow east of Rosa (d/s boundary
of project)

+ net precipitation - change in storage

The change in storage amounts were estimated by applying
stage-discharge curves to the flows in the Rat at October 31
and May 31, then applying the resulting stages to a slope-modified
stage-storage curve for the entire project. Estimated pre-project

overflow volumes to Joubert Creek for selected frequencies of
exceedance are as follows:

TABLE 1l: PRE-PROJECT OVERFLOW VOLUMES TO JOUBERT CREEK

Season Runoff Event
90% 50% 10%
(dam?) (dam?) (dam?)
spring 11,000 26,000 40,000
summer /fall 0 20,000 43,000

These numbers can be interpreted for example by saying that
the spring overflow has been 26,000 dam’ or more about

every two years and 40,000 dam® or more about once in
ten years.

once
every

Estimation of post-project flow to Joubert Creek will be discussed
in the section on project operation

.



3.3 Soils

A so0ils field investigation was carried out, consisting of
descriptions and bag samples obtained from a series of. 22 holes
taken throughout the project along proposed dyke lines. Fifteen
of the holes were done by hand auger, and reached depths of

one to three meters. Seven were test pits using a backhoe,
and were taken to depths of two to four meters.

The bag samples were subjected to laboratory analysis,

report was prepared providing descriptions, moisture
and grain size distributions.

and a
contents

A soils consultant was retained who provided preliminary
engineering advice on permeability, constructability and dyke
design. He also provided a map showing general patterns of
surface soil distribution, obtained by aerial photo interpretation
methods together with reference to the test results.

4. RESULTS AND CONCLUSIONS

4.1 Development Proposal

The proposal (see Figure 1) provides for construction of dykes
to create 9 independently <controlled «cells and a storage
reservoir, incorporating a total area at FSL of 5974 hsa. The
cells would lie on either side of the Rat River. The reservoir,
which would span the river upstream of cells 1 to 7, would be
used to store flood waters, top up cells and provide riparian
flow on the Rat. 1t would be emptied by fall every year.

Refer to Table 2 for a list of FSL's, operating levels and areas
of the proposed basins.

TABLE 2: BASIN OPERATING LEVELS AND AREAS

Cell FSL Summer O L Fall O L LSL Area & FSL Are
{m) (m) (m) (m) (ha) Summ
(h
1 293.0 292.85 292.5 291.25 881 860
2 292.0 291.85 291.5 290.5 964 915
3 291.0 290.85 290.5 289.25 BaG B4E
4 289.5 289.35 289.0 287.5 445 414
5 290.75 290.6 290.25 289.0 39¢ 394
6 292.0 291.85 291.5 290.25 216 216
7 293.5 293.35 293.0 292.0 569 569
8 298B.5 298.35 298.0 297.0 354 348
9 298.5 298.35 298.0 297.0 392 384
Reservoir 294.5

862




The dykes are designed with a 3.65 m top width and 3:1 side
slopes. A 3 m berm is provided on the deep water side to protect
against wave action. The crest is 1 m above FSL to protect
against flood levels together with wind and wave action.

All cells would have control structures to spill excess runoff
to the river. Drawdown for managing marsh vegetation will also
be accomplished by draining to the river. Water supply to cells
1 through 7 will be wvia the reservoir and bypass channels.
Cells B8 and 9 will be supplied directly from the river.

Control structures are typically gated culverts for inlet controls
and culverts with stoplog controls for outlet structures. The
main control on the reservoir leading to the Rat River is a
combination of stoplog culvert controls and a weir.
The proposed dyking along the north side of the river to form
the cells, together with a spur along the north of 21 and 22,

Twp.3, R7E, would 1imit breakouts from the Rat into Joubert

Creek. If required, some water could be passed into Joubert

Creek in spring for riparian flow and water table management
except in very dry years.

4.2 Project Operation

The operating objectives which guided the study can be divided
into marsh habitat objectives and flood control objectives.
The approach taken was to simulate the operation of the marsh
to meet the habitat objectives, then determine how well the
flood control objectives were met. If not perfectly met, both
habitat and flood objectives were selectively relaxed until
an operation was determined which was acceptable for both.

The marsh habitat objectives initially stated are as follows:

During normal operation, each cell will rise to near its
FSL or above during spring runoff, but will be lowered to
FSL - 0.15 m (summer operating 1level (0.L.)) by June 1.
Each cell will then be allowed to drop further throughout
the summer and fall to a level typiczlly 0.5 m below FSL.
(This latter measure is partially for habitat maintenance,
but more to provide storage for flood control.)









At most of the above locations, the sand is very fine, and/or
has a sufficient fraction of clays and silts, such that it is
a fairly tight materjal, i.e. seepage rates will be low. Seepage

volumes calculated over the entire project for this material
are inconsequential.

At a few holes, the sand was more well graded and contained
some gravel. In these areas it may be necessary to provide
a shallow key of till material to cut off the seepage.

There were two holes where the sands extended to 8 to 10 feet.

In these areas it may be necessary to attempt to relocate the
dykes.

In the summer there is a substantial

from the Rat River and from the reservoir to replace seepage
losses. A frequency analysis of the water available from those

sources, in excess of the needs of the 9 cells, shows the
following:

water supply available

TABLE 4: SUMMER WATER SUPPLY

Runoff Event Volume Available

(dam?)
90% 20,000
50% 56,000
10% 96,000

It may be necessary to continue to pass some water to Joubert
Creek during the summer months for water table management.
Assuming a flow to Joubert Creek of 0.75 m’/s, about 6,000 dam®
would be ?assed from June to August. This would still 1leave
14,000 dam” or more available for seepage replacement in 9 years
out of 10. Note also that most seepage flow would find its
way into either the Rat River or Joubert Creek, therefore water

used for seepage replacement would not deplete the natural flow
of the river.

Based on the above, the prognosis for being able to maintain
the proposed water impoundments is positive. It must be stated,
however, that it would only take a few srall areas of highly
permeable soil to dramatically increase the total seepage volumes.
A detailed field soils investigation ané analysis would be
required to prove up the water holding capability of the system,

to relocate dyke lines where required and to provide parameters
for final dyke design.

4.4 Potential Waterfowl Production

With the increase in water permanency as a result of the
impoundments -and the improvement in vegetation interspersion
through water level management, waterfowl production should
increase dramatically. Currently duck production is low due
to limited open water and impermanence in all but wet years.
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Post development waterfowl production estimates are based upon
extrapolations from detailed brood surveys of DU project areas
considered to have comparable habitat conditions and located
in the same or similar biomes. The per unit (broods per hectare)
duck production  value is a composite average of several projects,
assuming the proposed project will develop similarly to those
surveyed.

From estimates of average summer water levels post development,
cells 1 through 9 excluding cell 7 will contain 3340 ha of water.
< 1.0 m deep and cell 7, 387 ha < 1.0 m deep. The 0-1 m range
is considered to be the optimum area for brood use and is hence
considered the "productive" portion of the cell for waterfowl.
Because cell 7 will periodically not reach FSL or even OL, the
per unit waterfowl production was reduced by 50%. This assumes
cell 7 will be too shallow and lack optimum habitat conditions.
As the reservoir will rarely hold water through the summer period
it is only considered habitat for breeding pairs.

TABLE 5: WATERFOWL PRODUCTION

Cells Water Area < 1 m Deep Birds/ha/yr Birds/yr
(ha)

1-6,8,9 3338 3.0 10,014

7 387 1.5 581

TOTAL (per year) 3725 — 10,595

4.5 Waterfowl Staging

Following development, the large area of wetland, good quality
habitat and relative protection afforded by the large cell areas
will undoubtedly attract many more migrant waterfowl: both ducks

and geese. Presently the few open ponds hold ducks and
occasionally geese in autumn.

Estimating the post development staging population is difficult.
However, data are available from two comparable areas in similar
habitat in Minnesota; the Agassiz National Wildlife Refuge and
Roseau River Wildlife Management Area some provide some insite.

To provide an estimate of potential staging numbers the area
of suitable habitat at Rat River Swamp was estimated taking
into consideration annual operations such as drawdown of at
least one cell and fall lowering of all cells. This leaves
about 60% of the total area as useful habitat for migrant
waterfowl. This area was then proportioned to the Agassiz NWR
water area and multiplied by the average daily waterfowl staging
estimates there for 1981 through 1985 (unpublished data).









The second development option which is available would increase the size
of the project aréa by approximately 268 ha. This option would involve the
acquisition of one parcel of private land as well as termination of an
existing crown land lease. Construction costs for this option are less because

of the need for less dyking.






Table 4:

COST SUMMARY TABLE

Cell

Earthwork Controls Totals
Volume Cost
(m?)

Reservoir 419,797 $1,052,100

1 136,215 266,100

2 203,302 501,100

3 223,877 424,600

4 165,406 301,900

5 157,812 303,200

8 217,302 395,700

9 190,421 398,000
Cutoff 15,516 27,900
Sub total 1,729,648 $3,670,600 $491,100 $4,161,700
Contingency @ 30% 1,101,200 147,300 1,248,500
Total direct cost $4,771,800 $638,400 $5,410,200
Indirects @ 10% 477,200 63,800 541,000
Total Construction Cost $5,249,000 $702,200 $5,951,200




TABLE 1:

BASIN OPERATING LEVELS AND AREAS

Cell FSL Summer O L Fall O L LSL Area @ FSL Area @
(m) (m) (m) (m) (ha) Summer ¢
(ha)

1 293.0 292.6 292.25 291.25 666 578

2 292.0 291.85 291.5 290.5 973 912

3 291.0 290.85 290.5 289.25 885 830

4 289.5 289.35 289.0 287.5 531 488

5 290.5 290.35 290.0 289.0 410 385

8 298.5 298.35 298.0 297.0 418 413

9 298.5 298.35 298.0 297.0 648 615
Sub Total 4531 4221
Reservoir 293.5 293.5 Empty Empty 1055 1055
Total 5586 5276
TABLE 2: WATERFOWL. PRODUCTION
Cells Water Area < 1 m Deep Birds/ha/yr Birds/yr

(ha)

1-6,8,9 3108 3.0 9324
Reservoir 432 0.3 130
Total (per year) 3540 = 9454




TABLE 3: WATERFOWL STAGING

Approximate water area
suitable for staging(60% x 4221 ha) 2,533 ha

Approximate water area at
Agassiz NWR 14,700 ha

Daily mean for waterfowl staging
at Agassiz NWR 40,108 birds

Assume a 70 day fall
staging period (1 Sept.- 9 Nov.) 70 days

Estimated number of waterfowl - days
staging per year at Rat River

(2372 x 40,108 x 70) 483,780 bird-days
14,700







[ssue:

Background:

PROPUSED RAT RIVER DEVELOPMENT

Waterfowl Crop Damage Prevention Program proposal to address
the forecasted waterfow] depredation which will occur with
development of the Rat River marsh.

The levels of agricultural crop damage which has occurred

in the area affected by the marsh development has been low.
Between 1982 and 1985 there were only two applications for
waterfowl compensation payments, both occurring in

1985 (considered a severe depredation year) for a total cost of
$8,300. The number of waterfowl depredation complaints
registered with area Natural Resources Offices have also been
Tow. 1In 1985, eleven complaints were actioned by Natural
Resources staff while in 1986 and 1987 only 2 and 3 complaints
were actioned, respectively. Most complaints and compensation
payments have occurred to the south of the proposed marsh
development, see attached figure.

The marsh development wil] produce approximately 8,000 new
resident ducks and will also attract additional waterfow] for
staging. It is anticipated that the marsh will have 500,000
bird use days in the fall each year,

To address the additional waterfowl depredation in the area,

marsh development should incorporate one of the following damage
prevention options:

1) Crown land lure crops and.a scaring program. Approximately
100 acres of barley crop production would be required
annually. The lure crop should be in two separate parcels on
productive land as close to the marsh proper as possible.
Annual crop production costs would approximate $7.0. The
scaring program would incur initial start-up costs of about
$30.0 for propane scare cannons, an ATV and a equipment

storage shed. Ongoing scaring costs would approximate
$10.0-%15.0.

2) Feeding station and scaring program. The feeding site would
have to be constructed at a yet undetermined cost. Annual
operating cost of the feeding station would approximate
$12.0. Scaring costs would be the same as in 1.

Concerns: With option 1, lure crops are a committed cost even

when the crop may not be required because of an early
harvest.

With option 2, high inftial construction cost and the
birds are tied up in a refuge situation and not
available to hunters.












Our original estimates have changed for the following reasons:
1) Projected survival rate was decreased from 10% to 5%/annum to
allow for success only every second year.

2) Value of fingerlings decreased from $1.26 to $.96 because of
location of stocking.

3) Transportation costs increased from $7.0 to $10.

4) Cells first became available in years 8-9 so only 22-23 years
are production.

DISBENEFITS:

There appears to be potential reduction in spawning opportunities below
St. Malo Reservoir. This is because of the riparian flow projected in 3 of 10
years. More information is necessary to determine this and Water Resources is
currently examining the bank full flows now required below St. Malo.

- Other comments and concerns are much similar to those in the existing
draft.









-

3. PRIVATE AND CROWN LANDS WITHIN THE PROPOSAL

The two parcels of private land and one parcel of Crown
Land were discussed. It was felt that these lands have
low agricultural capability and should be included in
the project. 1In the case of the Crown Land lease in

the W 1/9 of 7-3-7E, arrangements can be made with the
lessee to overcome any difficulties incurred by the lease
cancellation.

In summary, it is estimated that total agricultural benefits
will increase by approximately $700,000 by bringing new
lands into production and improving the value of other
lands.

Sincerely.

) .
e /Z% [

Bruce MacLean, .
Land Resource Specilist.
BM/ 3t
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AGRICULTURAL REPORT: RAT RIVER SWAMP PROJECT
1.0 Background (

Ducks Unlimited (Canada) is currently investigating a
Proposal to enhance wetland wildlife habitat along the Rat
River, just north of Vita, in southeastern_Manitoba.

Farmers in this reach of the Rat River have been plagued
by a continual problem of flooding and excessive wetness from
Rat River overflows. In. this area, the capacity of the Rat is
very limited and overflows occur aimost annually.

The DU project would contain six or seven wetland cells
and, possibly, a reservoir to assist in regulating water
supplies. The north boundary of the pProject would effectively
contain the Rat River in a significant portion of the
agriculturally flooded area. However, about three to four
miles of additional works consisting of a dyke/ditch would be
required to fully contain the Rat River from breakouts to the
north. These additional works would be totally for the
benefit of agriculture, hence provincial funding assistance
has been requested.

The Stuartburn—Piney Agricultural Development Association
(SPADA) has made several representations to the Manitoba
Government on behalf of about 20 farmers in the area who are
affected by flooding. The organization is supported in this
matter by the LGD of Stuartburn in which the project would be
located. As LGD 1lands would be required for the wildlife
components of the project, the local people will only be in
favour of the project if the agricultural flooding problems
are resolved.

In 1980, the Water Resources Branch conducted engineering
investigations in the study area and concluded that the cost



of the works could not be justified by the agricultural
benefits. In 1982, the Branch reviewed their earlier studies,
following a brief by SPADA, and confirmed Gheir earlier
conclusion. A reservoir in the vicinity of the "island" -was
discussed but use of the reservoir for flood control would not
be compatible for wildlife.

By 1985/86, the perspective has been reversed. Much of
the costs of controlling the Rat River can now be borne by
works to enhance wildlife habitat.

2.0 PURPOSE OF REPORT

The purpose of this report is to examine the DU pro ject
and supplementary agricultural works and to prepare a
preliminary documentation of the problems and economic

viability of the project from an agricultural viewpoint.
3.0 REPORT FINDINGS

3.1 Flood Frequency

Other than the SPADA brief, a review of files indicated

that there was very 1little factual information on the
frequency of overflows.

Frequency is required to calculate average damages. The
SPADA brief claimed that about 1,500 acres were directly
affected each year by flooding, in wetter years this acreage
would be substantially higher. An additional 1,000 acres of
forage land were affected while another 1,500 acres of

agricultural land were made inaccessible by flooding.

According to SPADA, spring flooding of the Rat River
affects farmers by delaying spring seeding or making seeding
impossible, reducing the selection of crops, making some land

inaccessible and destroying established forage stands.



Mr. R. Harrison, Senior Hydrologist, Manitoba Water
Resources Branch, provided hydrologic informaﬁion regarding
Rat River flows as measured at the Sundown guaging station,
upstream of the study area. Maximum daily discharges are
shown in Table 1 from 1960 to 1985, the period of record at
this site.

As shown in the table, 1985 had the lowest maximum daily
stream flow on record in the area. Smaller spring flows were
also recorded recently in 1981, 1980, 1977, 1976, 1975 and
1973. Higher flows were recorded in 1984, 1982, 1979 and
1974.

Stream flows, however, do not accurately indicate the
flooding frequency in the problem area. In the region of Rat
River overflows, the river has low levees which slope gently
to the surrounding lowlands. Stream capacity, according to
the 1980 Water Resources Study, is as low as 1.76 m3/sec
(62 cfs), the same as the 1985 peak discharge. Overflows are
subsequently a yearly occurrence, with the amount of water
affecting the overflow area dependent upon the time stream-
flows are above channel capacity. Ice jams can also affect, on
an unpredispable basis, the amount and frequency of flooding.

Once the river has escaped its channel, much of the flow
is northward, into the Joubert Creek.

It would be most useful, in the spring of 1986, to
conduct detailed flow studies in the affected area.

3.2 Seils

Canada-Manitoba Soil Survey has recently conducted 3
detailed soil survey in the study area. The soils are
predominately loams and sands overlying stony, medium-textured
till or sandy outwash and lacustrine deposits. Most of the






the area of cropland and affected forages for each year in
recent memory, to estimate yield reductions, and to indicate
how cropping or 1land use might change with control of
overflows.

3.3.1 Affected Area

Most of the lands directly affected by Rat River
overflows are 1located in Township 3, Range 7E, with about
1,120 acres of cropland reborted. In Township 3, Range 6E,
another 160 acres of cropland were reported.

These totalled to about 1,300 acres of cropland. The 1980
SPADA brief indicated about 1,500 acres of cropland were
affected by the Rat River,

Another 1,000 acres of pasture land were reported in the
1985 survey, the same as indicated earlier by SPADA.

Affected 1lands are located mostly on the following
sections:

TWP 3, RGE 7E: 20, 24, 25, 26, 27, 28, 29, 30, 33, 34,
35,
TWP 3, RGE 6E: 23, 24, 25, 26, 27.

3.3.2 Flood History

The farmer survey with respect to flood history was not
totally satisfactory. Recent floods are most vivid in a
person's memory and the details of earlier events tend to
become forgotten.

The 1985 cropping season had low stream flows, yet the
reported area flooded was considerably higher than previous
years, as follows: '



Cropland Affected

- acres - !

No Seeding Delayed Seeding Total
1985 335 195 530
1984 235 140 375
1983 160 195 355
1982 165 185 350
1981 and
earlier too few responses

(1979 was reported as a particularly severe year)

In recent years, there has been an increase in clearing

activity, leading to a higher proportion of the land area in
crops that are prone to flooding damage.

When queried as to how often their lands were affected by
overflows, most farmers indicated that their lands were
affected seven to eight years out of ten by flooding. Some
lands were affected by excessive wetness every year. A few

fields had flooding less often, but still about five to six
years out of ten.

3.3.3 Flood Damages

A) CROPLAND

In cases of being wunable to seed cropland, the
farmers would have a total loss of crop. The damages
then become lost returns to land, idle <capital in
machinery and equipment, and wasted or idle labour. The

farmer is also forced to summerfallow the land for the
remainder of the season.

Where land is seeded late, the damages are primarily
in the form of reduced yields due to the shortened
growing season. Variable and fixed expenses would be
essentially the same regardless of seeding date. Reported

yield losses included the following, to illustrate the
damages:



B)

- wheat yields reduced by 15 bushels/acre.

- 40 bushels/acre oats instead of 60 bushels/acre on
the rest of field.

- 50% yield reduction on all crops.

HAY AND PASTURE

Flooding destroys or reduces hayrcrops and shortens
the Brazing season on pasture up to two months.

With respect to tame forages, alfalfa stands cannot
be established due to continual drownout of alfalfa, The
use of other forage species subsequently results in
lowered forage yields and quality. The farmers indicated
that yield increases of Up to two tons per acre could be
achieved with alfalfa instead of native grasses, réed
canary or timothy.

3.3.4 Farmer Attitudes to DU Pro ject

In general, the farmers are quite positive about the DU

pro ject, contingent wupon their flooding problems being
resolved by supplementary works.

A)

B)

CROP DEPREDATION AND HUNTERS

Some concerns remain, however, especially the poten-
tial for increased €crop depredation from waterfowl.
Farmers already have problems from geese and crane
depredation, and problems with hunters and off-road
vehicles. Ruts on fields from 4-wheel drive trucks are a
real issue. These problems are expected to become much
worse with the DU project in place.

PROJECT BENEFITS

In addition to the direct control of Rat River flows
on existing developed_lands, the DU project and supple-
mentary works would enable the following:



Cc)

1. allow the planning and establishment of crop
rotations. _

2. better control of weeds. {

3. longer growing and grazing seasons (considerable

buckwheat and oats are grown at present due to
shortness of season).
4. rationalization of fields and pastures resulting in:

- squaring of fields and increased machine
efficiency,

- reduced fencing costs,
- improved field access and subsequent cost
reductions.

5. the establishment of ©better forages, especially
alfalfa.

6. completion of development, including Crown land
(clearing under CLIP has been completed on some
quarters, but the farmers -are reluctant to proceed
further without flood protection, i.e. CLIP invest-
ments are not péying off).

7. initiate development on additional 1lands - for

cropping, hay and pasture.

DYKE LOCATION

The farmers strongly suggested that the dyke to
control Rat River overflows, between the easternmost cell
of the DU project and the vicinity of the proposed main
reservoir, should be constructed on the north side of
Sections 19, 20 and 21 in Township 3, 7E.

The farmers and SPADA should be consulted before

plans for any dykes/ditches or diversions are finalized.
4.0 PRELIMINARY ESTIMATE OF AGRICULTURAL BENEFITS

Cropland Damages

Cropland damages fall into two major categories, damages






10

The monetary value of other damages was not estimated in
this Report.

CONCLUSIONS AND RECOMMENDATIONS

The value of damages in the area affected by Rat River
overflows which can be readily quantified on the basis of
existing information and various assumptions is in the order
of $662,000 when expressed in terms of present wvalue. This

means that considerable benefit could be realized f£from
overflow control.

However, it must be realized that these monetary values
are based on very limited hydrological information and a host
of other assumptions. As such, one should not conclude that
the Province, on behalf of the local farmers, should be
obligated to bear the «cost of works (agricultural or
otherwise) up to a capital cost (including an allowance for
future maintenenace of works) of $660,000, at which the

agricultural benefit/cost ratio would be nearing unity.

The damage estimate should instead be interpreted to mean
that substantial benefits are possible from works designed to
reduce the agricultural excess water problems, that these
works are quite likely to be economically feasible, that the
Province should be prepared to negotiate with DU (Canada) on
cost sharing, and that relevant government departments should
be prepared to cooperate in the joint development of the
wildlife and agricultural resources in the study area.

It is further recommended that the Department of Natural
Resources conduct a detailed hydrological and flooded area
study in the spring and early summer of 1986 in the study area

to aid in confirming the affected lands that were assumed in
this study.
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TABLE 1

Maximum Daily Discharge of Rat River Near ‘Sundown

(m3 /s*)
1960 36.5 on April 14*%
1961 5.32 on April 22
1962 22.9 ” on May 24
1963 3.1 on April 10
1964 11.8 | on April 19
1965 14.3 on May 8
1966 19.9 ' on July 5
1967 Z1.3 on April 22
1968 1.4 on June 12
1969 _ 14 .4 on April 14
1970 19.8 on May 31
19271 13.6 on April 13
1972 12:3 on April 19
1973 6.71 on June 22
1974 34.3 on April 22
1975 7.39 on May 2
1976 5.15 on April 19
1977 3.31 on September 29
1978 12.4 On April 19
1979 17.8 on April 20
1980 6.09 on April 9
1981 13:1 on September 9
1982 "~ 18.8 on April 16
1983 10.8 on May 15
1984 ' 15.6 on June 11
1985 - 1.76 on March 26
*1 cubic metre/second (m> /s) = 35.315 cubic feet/second (cfs).

**Extreme recorded for the period of record.
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TABLE 2

Cropland Damage Estimates
1974 to 1985

ACRES AFFECTED TOTAL DAMAGE
No Crop Seeding Delay

1985 300 1,200 $ 68,000
1984 1,000 500 106,250
1983 750 750 95,625
1982 ' 750 750 95,625
1981 - 500 21,250
1980 - 500 21,250
1979 1,000 500 106,250
1978 750 750 95,625
1977 - 500 21,250
1976 - 1,000 42,500
1975 750 750 95,625
1974 1,500 " 127,500
"No crop' damage = $85/acre.

Seeding delay damage = $42.50/acre.















Recreational Hunting Values

Factors
- Size of Rat River Project area..... 5,300 ha
- Minimal agriculture land in cereal crop production
- Present waterfowl harvest--ducks - low
geese - low
- Number of recreational hunters has decreased in last five years -D.U.
estimate of 450,000 bird days of use may be optimistic
- Rat River project area lies within migrational route of some duck

populations but primarily giant Canada Geese and EPP Canada Geese.

Assumptions

- If sufficient agricultural fie]d§ are available in the area
ducks(mallards) and Canada Geese may use the area as a staging
marsh during fall migration. In order to hold these birds it would
be necessary to create a waterfow] refuge on a portion of the
project area. |

- If waterfowl respond in large numbers, crop damage will be
inevitable.

- If waterfowl respond by staging in large numbers, it is safe to
assume that non-resident hunters would be attracted to the area.
Minnesota hunters would probably make return trips to the area
within the same hunting season.

- The distance from the City of Winnipeg (110 Km) may predude many
hunters from visiting the area due to the much shorter distances to

Oak Hammock Marsh Netley Marsh, Grants Lake and Shoal Lake.
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