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Executive Summary 
 

 

Blumengart Colony Farms Ltd. (Blumengart Colony) is proposing to construct an irrigation 

project in the Rural Municipality (RM) of Rhineland, which will consist of irrigated fields, off-

stream storage reservoir storage, a pipeline delivery system, and pump works for filling the 

reservoir and delivering water to overhead irrigation units (the Project). The irrigation system 

will be capable of providing water to up to 26 fields, which are currently under annual, dryland 

agricultural production. These fields encompass some 1,209 ha (2,988 acres). The Project 

proposes to store spring snowmelt and rainfall runoff water from the Rosenheim Drain 

watershed in an off-stream reservoir to be constructed central to their irrigated land base and in 

close proximity to the Blumengart Colony itself.  Blumengart Colony has been issued a 

Development Authorization Permit for the off-stream reservoir in NW-15-2-3 W, also known as 

Site ROS15.  The permit authorizes Blumengart Colony to divert up to 222 cubic decameters 

(180 acre-feet) of water from the Rosenheim Drain to Site ROS15 and to store up to 333 cubic 

decameters (270 acre-feet). This will allow for the irrigation of approximately 220 hectares (540 

acres), annually. Given the size of the proposed water diversion and storage, the Project is 

considered a Class 2 development in relation to The Environment Act.       

The land base identified for the Project will support additional water resource development (e.g. 

Hespler Drain); should the Colony decide to expand their irrigated acres.   Blumengart Colony 

also has consideration for lease of water from an existing reservoir, known as Site S14, along the 

Buffalo Drain in SW-2-2-3 W. That existing reservoir, S14, stores 124 decameters (100 acre-feet) 

and is Licensed for a 98 decameter (80 acre-feet) diversion from the Buffalo Drain and the 

Buffalo Creek.  Capture and re-use of tile drainage water may also be considered.  

The Rosenheim Drain is a tributary to the Hespler Drain and the Deadhorse Creek.   The 

Deadhorse Creek enters the Plum River and then the Red River at St. Jean.  Water will be 

pumped from the Rosenheim Drain to fill reservoir ROS15 using high volume pump(s), which will 

be PTO driven off existing farm tractors.   Spring runoff on the Rosenheim Drain is flashy and can 

include high volume volumes over short periods of time.  Withdrawal periods will be during 

early spring runoff, with emphasis on the rising limb of the hydrograph and will last for 5 – 10 

days.   Withdrawal rates are proposed to be in the order of 0.5 m3/sec (8000 USgpm).    

Water will be pumped from the reservoir(s) and distributed to the irrigated areas using 

underground PVC piping. High efficiency irrigation systems (e.g., center pivots, linear, and 

travelling guns) will be used to apply water to the fields. Three phase electric power is being 

considered for the pumping systems. Creek crossings will be directionally bored. Rural 

Municipality road crossings will be open cut where possible, but all regulations and by-laws will 

be adhered to (e.g. liner pipe, backfill, etc.). Provincial Road crossings will be directionally bored.  

The Project will be developed over a 1-3-year construction period. Engineering is ongoing and 

continuing this spring (2020), with initial design of Site ROS15. The RM of Rhineland and 

Manitoba Infrastructure have been contacted regarding permits/approvals for this reservoir (or 

an alternate site ½ mile to the northeast (also located in NW-15-2-3W). Neighbours to the 
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Project site will be consulted individually and/or can request any information provided to the 

RM and will have the opportunity to review this report online when it is posted to the Public 

Registry. Construction of the storage reservoir (Site ROS15) would begin in late July 2020, 

pending an Environmental License, RM and Manitoba Infrastructure approvals. Construction of 

pipelines and pump works would be started in fall 2020 and continue through 2021.   

Irrigation in 2020 is planned to consist of only 130 acres, utilizing water made available from 

Southern Potato Co.’s S15b reservoir.  Consideration to replace Southern Potato Co.’s shared 

water with water from the existing S14 reservoir in SW 2-2-3 W will be made as required.   Any 

pumping from the S14 reservoir in NW 2-2-3 W will be carried out using mobile (diesel) units.  

Temporary piping (aluminum) would be utilized in 2020.  

The land use within the Project region has been almost completely altered for agricultural 

production, from the predominance of annual cropping fields to altered surface water drainage 

networks and supporting infrastructure such as the intensive road network. The nature and 

degree of development of the existing environment for annual crop production is owing to the 

soil-landscape and agri-climatic conditions that are well suited to a wide range of annual crops. 

The predominantly loamy, non-stony soil landscape is well suited for irrigated potato 

production. The major constraint to the growing climate for potatoes is having adequate 

moisture for optimum growing conditions. Average moisture deficits are in the 125 – 150 mm 

(5”-6”) range; with maximum demand projected at 200 mm (8”).  

The landscape and geology are largely reflections of the glacial Lake Agassiz. The lacustrine 

sediments include extensive layers of relatively impervious silty clays which can be used to 

construct water storage reservoirs; but include surficial loams associated with near-shore 

environments, which are ideal for horticulture production. The soil-landscape within the 26 

fields comprising the Project study area are predominantly considered Good (76%) to Fair (20%) 

for general irrigation suitability, with slight to moderate limitations for irrigation due to wetness 

(imperfect drainage), restricted soil water movement (low hydraulic conductivity) and 

topography (sloping land associated with minor surface water drainage courses). The soil-

landscape is generally suited to irrigated potato production, with approximately 90% of the soils 

within fields proposed for irrigation considered Class 1 to 3 for land suitability for irrigated 

potato production. The primary limitation in these soils is imperfect internal drainage. 

Approximately 11% of the soils are rated as Class 5 due to the occurrence of fine (clay) textures, 

affecting a significant portion of six fields. These Class 5 soils are considered to have low 

desirability for irrigated potato production.   

Several Project fields have previously been tile drained (under separate drainage approvals) to 

improve risk management, and agronomic and environmental performance (e.g., better use of 

inputs).   Ultimately, the Proponent plans to tile drain all of the irrigated land base, pending 

future permits and necessary approvals.  

Given the proximity of the proposed reservoir site (ROS15) to the Blumengart Colony and lack of 

undisturbed natural habitat associated with the parcel, it is not anticipated to have rare and 

endangered plants and/or birds, mammals, amphibians, reptiles or invertebrates. To confirm 

this assumption contact has been made with the Manitoba Conservation Data Center, and steps 

to confirm site conditions would be undertaken this spring as required by the EAP review. 
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Similarly, contact has be made with Historic Resources Branch to determine the potential for 

archaeological impacts of the reservoir and pipeline construction. The proponents will 

undertake any historic resources field reconnaissance requested.  

The habitat value for fish of the channelized Rosenheim Creek in W 15-2-3 W is mapped as Type 

D –  not supporting commercial, recreational, aboriginal, or SARA species with simplified habitat. 

The proposed withdrawals from Rosenheim Drain will be made during the spring freshet (March 

to May), when fish migration upstream from the Red River is typically partially blocked by snow 

and manmade structures (e.g., drop structures). The Rosenheim Drain is an ephemeral stream 

with flashy peak flows resulting from snowmelt or rainfall runoff and little to no base flows from 

groundwater. The withdrawals rates are considered a small percentage of the channel forming 

flows (< 6%) for the Deadhorse Creek downstream of the ROS15 site.  

The impacts of the Project on fisheries are mitigated by the following considerations. Minimum 

in stream flows will be maintained during pumping to support the recessional limb of the 

hydrograph, when fish are expected to be migrating and spawning. Manitoba Conservation and 

Climate is responsible to establish the target minimum in stream flow on the Water Rights 

License.   A previous Environmental Act license (2093R), issued for an unrelated project, 

established a minimum instream flow for the first reservoir upstream of ROS15 at 0.18 m3/sec. It 

is anticipated this will be the required minimum flow downstream of the ROS15 withdrawal 

point.  Given the lack of fish habitat and the position of the proposed intake in the watershed, it 

is not proposed to screen the intake on the Rosenheim Drain.   

Navigation along the Rosenheim Drain is not considered a primary activity in the area, given the 

limited width of the creek and the ephemeral flows (high/low) at the withdrawal location. 

Furthermore, Rosenheim Drain is not on the Transport Canada list of protected navigable 

waters.  

The Project is not located over known aquifers and is located to the east of the major, buried 

valley Winkler Aquifer. No water is to be withdrawn from any aquifer, and there appears to be 

geologic aquitards immediately below the entire Project that limits vertical percolation.   The 

Project soils are considered imperfectly drained due to near-surface aquitards (i.e. lacustrine 

clay deposits) and the Colony has plans to tile drain the Project fields.  The Project activities, 

including water use, irrigation and other crop production activities are not expected to impact 

groundwater.   Blumengart Colony will adopt Beneficial Management Practices aimed at 

protecting surface water resources.  These will include nutrient management (e.g. fertigation) 

and potentially drainage water management.   

The socio-economic effects of the Project are either positive or mitigable. Project construction 

will support local jobs during the construction phase, as well as help secure the financial viability 

of the Blumengart Colony. Given that the producers currently grow crops (e.g., canola, wheat, 

corn soybeans) in rotation on much of the identified land, it is anticipated that a small but non-

significant increase in traffic will occur, in the immediate Project area relative to pre-Project 

conditions. In the wider area, potato production occurs on large scale in the RM of Rhineland 

and the adjacent RM of Stanley.  Traffic routes include Road 9N, Road 15W, PR 201, PR 306, PTH 

32, and PTH 14, as well as other local grid roads.  
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Potential adverse environmental impacts of the Project during construction and/or operation 

can be mitigated as follows: 

• Employing an appropriate sediment and erosion control plan on all construction sites. 

• Employing Beneficial Management Practices for growing of irrigated potatoes on the 
specific fields approved under licenses. 

• Gearing any near water construction (e.g., intakes, stream crossings) to avoid timing 
windows specified by DFO.  

• Adherence to minimum instream flows, anticipated to be included in the Environment Act 
licence, during pumping to fill the reservoirs. Monitoring if required could be in relation to 
measured flows at the existing Water Survey of Canada flow stations on the Deadhorse 
Creek (Station 05OC016).  

• Comply with regulations respecting Storage and Handling of Gasoline and Associated 
Products. 

• Consulting with Municipal officials on routing of potato trucks. 

• Adhering to other Provincial regulations, Municipal by-laws and other permits and 
approvals, as appropriate.   

The Project is not anticipated to result in a significant increase to greenhouse gas contributions, 

given that the farming activity is largely ongoing, and construction is short term in duration. 

Where economically feasible, renewable hydro-electric power will be employed for pumping 

(e.g., long-term goal). If this is not feasible, and/or over the short-term, the use of diesel power 

for pumping will result in an incremental increase in emissions. 

Blumengart Colony is committed to sustainable agricultural crop production and to 

implementing steps to ensure that they are protecting the local environment during design, 

construction, operation and repairs of the Project to expand their current production system to 

include irrigation for potato production. These include:  

• Implement measures identified in the Environment Act License related to monitoring and 
environmental protection.  

• Build into each construction contract environmental protection and worker safety 
measures.  

• Establish standard operating procedures for implementation of recommended BMPs for 
irrigated potato production.  

• Maintain equipment, environmental controls and monitoring devices in good working 
order. 

• Provide access to environmental monitoring data on request. 

• Correct any noted deficiencies in a timely manner.  

• Protect the environment against hazards (e.g., fuel spills). 

• Promptly report significant environmental incidents to Manitoba Conservation and Climate 
for guidance in finding appropriate remedies.  
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Amendments to this proposal and/or additional information will be issued upon further 

investigations and engineering feasibility determinations for water storage site(s), as required, 

as well as to document any additional field investigations that may be required, if requested. 

  



vii | P a g e  
 

 

Table of Contents 
 

 

1.0 Introduction and Background 

1.1 Proponents 

1.2 Project Overview 

1.3 Previous Studies and Licenses 

1.4 Project Alternatives 

 

2.0 Regulatory Submissions and Approvals Status  

2.1 Local Permits 

2.2 Provincial Permits 

2.3 Federal Regulations 

2.4 Other Permits and Considerations 

2.5 Consultations and Submissions  

 

3.0 Description of Proposed Development 

3.1 Project Summary 

3.2 Project Area 

3.3 Land Base and Irrigation System Components 

3.4 Land Use and Access 

3.5 Development Schedule/Phases 

3.6 Operation Phase 

3.7 Repair, Renewal, Decommissioning Phase 

3.8 Funding 

 

4.0 Environmental Settings 

4.1 Physical Environment 

4.2 Terrestrial Environment 

4.3 Aquatic Environment 

4.4 Socio Economic Environment 

4.5 Public Safety and Human Health  

4.6 Protected Areas 

4.7 Indigenous Communities 

4.8 Heritage Resources 

  

  



viii | P a g e  
 

 

5.0 Environmental Effects, Human Health Effects and Mitigation 

5.1 Impact and Mitigation on Physical Environment  

5.2 Impact and Mitigation on Terrestrial and Aquatic Environments 

5.3 Impact and Mitigation on Socio Economic Conditions 

5.4 Pollutants, Hazardous Wastes and Fuel Products 

5.5 Climate Change Implications 

5.6 Impact on Indigenous Rights 

 

6.0 Environmental Risk Management, Mitigation Measures and Follow Up 

6.1 Design 

6.2 Construction 

6.3 Operations 

6.4 Repair, Renewal, Decommissioning  

 

7.0 Conclusions and Closure 

 

8.0 References 

  



ix | P a g e  
 

 

Appendices 
 

 

 Appendix A -  Maps 

  Map 1 – Project Reginal Context 

  Map 2 – Project Overview and Proposed Irrigated Land 

  Map 3 – Proposed Infrastructure 

  Map 4 – Land Cover Classes 

  Map 5 – Soil Drainage Class 

  Map 6 – General Irrigation Suitability 

  Map 7 – Suitability for Irrigated Potato Production 

  Map 8 – Nutrient Management Zones 

 Appendix B –  RM Correspondence 

 Appendix C – Provincial Correspondence  

Appendix C.1 – Provincial Licencing Correspondence  

Appendix C.2 – Correspondence to Manitoba Historic Resources Branch 

Appendix C.3 – Correspondence to Manitoba Conservation Data Center 

 Appendix D –  Water Survey of Canada – Hydrometric Data 

 Appendix E –  DFO Habitat Maps for Rosenheim Drain 

Appendix F –  Sediment and Erosion Control Measures 

 Appendix G – University of Minnesota – Nutrient Management BMPs for Irrigated Potatoes 

 Appendix H – Engineering Drawings and Other Information 

Appendix I -  Beneficial Tile Drainage Management Practices for Agricultural Tile Drainage in 

Manitoba (PAMI) 

 

  

 

 

 

  



x | P a g e  
 

 

Figures 
 

 

Figure 1 Alternative Sites for Potential Water Storage Site ROS15 - NW 15-2-3 W 

Figure 2 Preliminary Layout Map for Preferred Location of Potential Water Storage Site 
ROS15 Adjacent to Rosenheim Drain in NW 15-2-3 W 

Figure 3 Watershed Budget Areas and Project Site ROS15 – NW 15-2-3 W 

Figure 4 Physiographic Map of the Project Area (Smith, Michalyna, 1971) and the 

Project Site - NW15-2-3 W. 

Figure 5  EM31 Mapping of NW 15-2-3 W 

Figure 6 Cross Section of Winkler Aquifer (Michalayna, Smith, 1971) 

Figure 7 Deadhorse, Hespler, Rosenheim, Buffalo Drainage Courses 

Figure 8 DFO Habitat Classification of Streams and Constructed Drains in the Rosenheim 

Drain Project Area 

 

 

Tables 
 

 

Table 1 Project Field Number, Land Parcel Description, and Acres (Irrigated) 

Table 2 Growing Season Precipitation, Potato Water Demand and Water Deficit 

(MAFRD) 

Table 3 Weekly Potential Evaporation (PE) and Water Balance (Precipitation/Potential 

Evapotranspiration) (Smith and Michalyna 1973)  

 Table 4  Drainage Classes of Project Soils 

 Table 5  Water Erosion Risk Classes of Project Soils 

Table 6  Irrigation Suitability Classes of Project Soils 

Table 7  Suitability for Irrigated Potato Production Classes of Project Soils 

Table 8  Nutrient Management Zones of Project Soils 

Table 9   Estimated Height of Capillary Rise in Different Soil Textures 

Table 10 Proposed Irrigated Fields, Irrigation Suitability and Recommended BMPs for 

Major Considerations 



1 | P a g e  
 

1.0 Introduction and Background 

1.1 Proponents 

Blumengart Colony Farms Ltd. is planning to begin production of potatoes for the processing 

market in 2020. Blumengart Colony Farms Ltd. has not grown potatoes commercially in the past 

but have a significant farming history. They have an ethos of working closely with their 

neighbours and landowners within the Project area. Blumengart Colony Farms Ltd. will be 

referred to as “Blumengart Colony” or “the Proponent” herein.  

For further information about Blumengart Colony, please contact:  

Blumengart Colony Farms Ltd. 
Box 375 
Plum Coulee, MB. 
R0G 1R0 

 
Mark Tschetter  mark@blumengart.ca  
204 362 8450 

1.2 Project Overview 

The Project area is shown in Map 1 (Appendix A). The Project area is north of Gnadenthal, 

Manitoba and includes land along the Rosenheim Drain. To secure production against the risk of 

drought, and to meet the quality requirements of their customer base, the Proponent needs to 

develop the capacity to irrigate as part of their new potato production operation. The proposed 

water source for the Project is the Rosenheim Drain which is fed by the Manitoba Escarpment to 

the west and local runoff in the Red River Valley lands. This water will be stored in an off-stream 

reservoir.   The Project will also take advantage of an existing water storage reservoir on the 

Buffalo Drain to the south.  The Project may share water with a neighbouring project belonging 

to Southern Potato Co., which stores water on the Hespler and Rosenheim Drains.  

Irrigation will be used to offset peak moisture deficits to potato production of 125 to 200 mm (5 

to 8 inches). Moisture deficits have implications for potato size, yield and quality. The Proponent 

plans to irrigate up to 219 ha (540 acres) of land each year in rotation (i.e., 3- or 4-year rotation). 

The total current water requirement is 320 cubic decameters (i.e., 260 acre-feet) to irrigate 219 

ha (540 acres). Future expansion is dependent on securing additional water sources. Options 

going forward could include working with others to develop additional water storage and/or 

capturing and recycling of tile drainage waters from the Colony land base.  Current application 

to Water Stewardship for site ROS15 in NW 15-2-3 W on the Rosenheim Drain is for 180 acre 

feet (222 cubic decameters); and arrangements are being made to secure longer term access to 

the reservoir water stored in SW 2-2-3 W for an additional 80 acre feet (98 cubic decameters).  

Storage reservoirs will contain an additional reserve amount for higher demand (i.e. drought) 

years.  

  

mailto:mark@blumengart.ca
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The Project will involve withdrawal of water from the Rosenheim Drain during spring snowmelt 

and runoff from spring rainfalls and storing the water in reservoir site ROS15. A preferred 

location for site ROS15 has been established (NW-15-2-3-W) with an optional site ½ mile to the 

northeast of the preferred site (also within NW-15-2-3-W.   Water will be distributed to up to a 

1,209 ha (2,988 ac) irrigable land base (see Map 2, Appendix A; including future land locations 

which can not be currently met by the proposed water developments).    Water distribution will 

be through buried pressure pipelines, pumping facilities, and moveable on farm irrigation 

systems.  

The Proponent does not currently own and operate irrigation projects in the immediate area, 

but there is potato production nearby using water from the Hespler, Rosenheim, Buffalo 

Drains/Creeks. These projects service similar land types and production systems and have been 

successfully operated in excess of 20 years. Blumengart Colony are experienced farming 

operators. 

Blumengart Colony plan to make use of the most current irrigation technologies, including highly 

efficient, low pressure linear and center pivot irrigation systems, and travelling boom carts or 

guns, as well as irrigation scheduling technologies, such as weather and soil moisture irrigation 

scheduling techniques. Precision control of inputs and intensive risk management are required 

to maintain profitable and sustainable production.  

1.3 Previous Studies and Licenses  

The Proponent does not have previous water rights licenses or water studies in this area related 

to irrigation.  

Manitoba Conservation and Climate has provided a review of the Rosenheim Drain water 

availability, and have issued a Development Authorization Permit for up to 220 cubic 

decameters (180 acre-feet) of water to be withdrawn from the Rosenheim Drain during the 

period March – May (Appendix C.1 contains a copy of this permit).   The permit allows for 

storage of up to 50% above the amount of the approved withdrawal (i.e., 110 cubic decameters 

or 90 acre-feet).   

Appendix C.1 also contains a copy of the Water Rights License for the irrigation reservoir in SW 

2-2-3 W, known as S14; which is for a withdrawal of 98 cubic decameters (80 acre-feet).  The 

design drawing of the S14 reservoir indicates it stores 124 cubic decameters (100 acre-feet).   

Copy of the design drawing for the reservoir in SW 2-2-3 W is included in Appendix H.  

The nearest water storage project on the Rosenheim Drain is S9 – Southern Potato Co. in SW 9-

2-3 W.   The nearest water storage project to the north on the Hespler Drain is S15b – Southern 

Potato Co. in SW 32-2-3 W.  Pipelines from these two projects parallel the western and southern 

extent of the Blumengart Colony Project.  Both of these other projects have an Environment Act 

License (2093R).  
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1.4 Project Alternatives 

The selected water source for the Project is Rosenheim Drain. Other available water sources in 

the area include groundwater, such as the Winkler aquifer, and local runoff such as comes from 

the surface runoff and discharge from tile drainage systems installed on the Project land base. 

The Winkler Aquifer is currently fully allocated, although the City of Winkler has more recently 

been considering methods to enhance recharge.  Local runoff and tile drainage outflow is 

limited due to the small drainage area and is insufficient to support the proposed level of 

irrigation without a supplemental water supply.  The most readily actionable option was 

determined to be capture of spring snowmelt and rainfall runoff from Rosenheim Drain in an 

off-stream reservoir, and leasing water from the existing reservoir on the Buffalo Drain.  Figure 1 

shows the optional location for the proposed reservoir while Figure 2 shows the preferred 

location. The preferred reservoir location and a preliminary pipeline route to the fields to be 

irrigated are shown in Map 3 (Appendix A).  Currently the Proponent has insufficient water to 

match the potential future demand and this Project is limited to approximately 4 center pivots 

(or equivalents) for a total of 540 acres of irrigated production.   The land base would support 

close to 1000 acres of irrigated potato production on a 1:3 year rotation.  
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2.0 Regulatory Submissions and Approval Status 

2.1 Local Permits 

2.1.1 RM of Rhineland 

The Proponent has notified the RM of Rhineland of their intentions to build off-stream 

reservoirs to capture spring runoff on the Rosenheim Drain, and will file the appropriate 

application to obtain a Conditional Use Permit (see Appendix B).   This submission awaits 

consultation with Manitoba Infrastructure relative to the proximity of the reservoir footprint to 

the Provincial Drain and further engineering feasibility work.  

Additional submissions to the RM may be required for approval of road crossings and location of 

pipeline or fittings in the Road Allowances, which require resolutions or legal agreements.  

2.1.2 Building Permits 

Building permits will be sought as required by Municipal bylaws for any permanent buildings 

(e.g., pumphouses).  

2.2 Provincial Permits 

2.2.1 Provincial Water Rights License Applications 

The Proponent has applied for Water Rights through the Manitoba Conservation and Climate for 

withdrawal of up to 220 cubic decameters (180 acre-feet). The Province maintains records of all 

Water Rights applications. The Proponent currently has been issued a Development 

Authorization Permit (Appendix C (C.1)).    

The Proponent has approached neighbouring farms for consideration of additional water; 

including Southern Potato, WJ Siemens and M. Nickel.  Current tentative plans include leasing 

water from Southern Potato for 2020, and consideration to pumping water from S14 reservoir 

on the Buffalo Drain in SW 2-2-3 W.  The Water Rights License for S14 is contained in Appendix C 

(C.1).   

No plans have been made for requesting for additional allocation for future expansion to 

irrigated acres.  Expansion beyond 540 acres would require additional water source 

identification and licensing.   

2.2.2 Manitoba Infrastructure Permits 

A request has been made to Manitoba Infrastructure with respect to location of the off-stream 

reservoir in NW 15-2-3 W relative to the Manitoba Infrastructure Rosenheim Drain 

dykes/channel; as well as to secure access to pump from the Drain.   

The pipeline distribution system may include crossings of the Provincial Drains. Individual 

applications will be made for all crossings and for location of pipeline delivery systems in 

Manitoba Infrastructure rights of way, if required.  
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2.2.3 Provincial Environment Act License Applications 

The Environment Act outlines the environmental assessment and licensing process for 

developments in Manitoba that may have potential for significant effects on the environment. 

Under the Classes of Development Regulation (M.R. 164/88), the Project is considered a Class 2 

development as it proposes to withdraw more than 200 cubic decameters of water and to store 

more than 50 decameters. The Project requires a valid and subsisting Environment Act Licence 

from Manitoba Conservation and Climate – Environmental Approvals Branch. This report forms 

the basis of the application. A cover letter, Environment Act Proposal Form, and application fee 

have been submitted separately to satisfy the requirements of a complete Environment Act 

Proposal (EAP).  

2.2.4 The Water Protection Act 

The Nutrient Management Regulation (M.R. 62/2008) under The Water Protection Act is 

pertinent to nutrient management requirements for the Project. The regulations stipulate 

residual soil nitrogen limits according to nutrient management zones (N1-N5) and limit 

phosphorus applications based on residual concentrations, which necessitate nutrient 

management planning and other management practices be employed in growing a crop. The Act 

also defines the nutrient buffer zones around surface and groundwater features. The buffer 

applies to any surface water body (e.g., lake, river, creek, drains [Order 3, 4, 5], major wetlands) 

within or adjacent to fields receiving nitrogen or phosphorus. The Proponent is responsible to 

adhere to this regulation as part of their operations. Discussion on nutrient management is 

provided in Section 5.1 and Appendix G.  

2.2.5 The Heritage Resources Act 

A heritage site refers to a location that is protected under the provisions of The Heritage 

Resources Act, due to its known archaeological significance. In addition, human remains 

discovered outside a formal burial grounds are protected by the Act. The Act prescribes the 

processes to be followed by the Proponents and Authorities.  

Correspondence with the Historic Resources Branch is included in Appendix C (C.2). 

2.2.6 Provincial Drainage Permits  

Application may be made to Manitoba Conservation and Climate for a drainage permit to allow 

for improved drainage around the reservoir dykes. This would be applied for as a water control 

work in accordance with the Water Rights Regulation of The Water Rights Act. The improved 

drainage will remove ponded water from the toe of the dykes. The drainage may include HDPE 

tile drains c/w filter sock and will exit to existing pumped tile drainage system to existing 

waterways (i.e., local waterways or the Rosenheim Drain or the reservoir).  

In addition, any in-field tile drainage (to improve production) is required to be permitted 

individually by the farm/landowner in question. All currently tiled fields have been individually 

licensed.  
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2.3 Federal Regulations 

2.3.1 Federal Department of Fisheries and Oceans Authorization 

The Federal Fisheries Act was last amended in August 2019 (available at: https://www.dfo-

mpo.gc.ca/campaign-campagne/fisheries-act-loi-sur-les-peches/index-eng.html ). Under the 

Fisheries Act, harmful alteration, disruption or destruction (HADD) is prohibited and impacting 

fish and fish habitat is only allowed following an authorization.  

If, after a project review, it is determined that a project will cause serious harm to fish that are 

part of or that support a commercial, recreational or Aboriginal fishery, the proponent can 

apply for an Authorization (Paragraph 35(2)(b) Fisheries Act Authorization from the Minister of 

Fisheries and Oceans).  

Follow up to this Environment Act Proposal may include further consultation with Department 

of Fisheries if required by review. The Federal law regarding protection of fish habitat will be 

reviewed with respect to the withdrawals, sediment control, and intake development.  

The Department of Fisheries and Oceans recently issued guidelines on the classification of 

fishery habitat in Southern Manitoba that indicate the potential habitat value of the Rosenheim 

Drain at the proposed withdrawal points with respect to commercial, recreational or Aboriginal 

fisheries. These guidelines are discussed in Section 4.3.  

2.3.2 Navigation Protection Act  

The Federal law regarding navigable waterways was reviewed with respect to the intake design.  

For the purposes of the NPA, “likely to substantially interfere with navigation” means that the 
work will, for example, significantly change the way vessels pass down a navigable waterway or 
may make passage dangerous to the public. When a work is assessed as substantially 
interfering with navigation, section 6 of the NPA applies. 

It is not anticipated that the Rosenheim Drain is considered navigable, and it is assumed that it is 

a minor water not intended for navigation and are therefore exempt from the Act. The 

Rosenheim Drain is not listed in the schedule of waters under the revised Navigation 

Protection Act, enacted by Parliament in 2014. The list of scheduled waters is provided on the 

Transport Canada web site (available at: https://laws-lois.justice.gc.ca/eng/acts/N-

22/FullText.html#h-365179) 

The Proponent does not intend to “opt in” for assessment. 

2.3.3 Migratory Birds Convention Act 

Disturbance or destruction of migratory bird nests or eggs is prohibited pursuant to this Act. Any 

construction will need to take this Act into consideration.  

2.3.4  Species at Risk Act  

The Species at Risk Act (SARA) is intended to prevent human activity from impacting species of 

special concern, to prevent them from becoming endangered or threaten their extinction. The 

Manitoba Conservation Data Center was informed of the Project and asked for an opinion on 

https://www.dfo-mpo.gc.ca/campaign-campagne/fisheries-act-loi-sur-les-peches/index-eng.html
https://www.dfo-mpo.gc.ca/campaign-campagne/fisheries-act-loi-sur-les-peches/index-eng.html
https://laws-lois.justice.gc.ca/eng/acts/N-22/FullText.html#h-365179
https://laws-lois.justice.gc.ca/eng/acts/N-22/FullText.html#h-365179
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the potential for Species at Risk at areas of anticipated disturbances to the existing 

environment, namely are of construction at the site of the reservoir ROS15 in NW 15-2-3 W.  

Copy of the correspondence is included in Appendix C (C.3).  

2.4 Other Permits and Considerations 

2.4.1 Water, Gas and Oil Pipelines 

There is a Centra gas main that comes to the Colony from the North along the east side of Road 

15 W.    

There are water pipeline networks within the Project area including the Pembina Valley Water 

Cooperative and RM of Rhineland pipeline network.  

Reservoir and pipeline design and construction will take all existing infrastructure crossings into 

account.  All in ground construction will be cleared through Manitoba Click before you Dig 

process, including MTS, Manitoba Hydro, RM of Rhineland and Pembina Valley Water Coop.   

2.4.2 Local Conservation Groups 

Currently there are no Watershed Districts active in the RM of Rhineland to consult.  

2.5 Public Consultations and Submissions 

Information and informal presentations on the Blumengart Colony Irrigation Project will be 

offered to the RM of Rhineland for their consideration and comments as part of the Conditional 

Use Permit process. The RM is responsible to determine if a public hearing is required.   

A copy of the pertinent information (this report) will be made available at the RM office for local 

government and public review. Copies of all feasibility reports (e.g., engineering) on the 

reservoirs associated with the Project are available on request.  

Neighbours will be actively and directly consulted by the Proponent; to allay concerns and/or 

address potential impacts and mitigative measures.  

PBS Water Engineering Ltd. is responsible for filing this EAP, along with RM and Manitoba 

Infrastructure applications on behalf of the Proponent.  AgriEarth Consulting Ltd. has been given 

responsibility for assessing and recommending the land suitability for irrigation. Any licenses will 

be issued in the name of Blumengart Colony Farms Ltd. who will have sole responsibility to meet 

license conditions.  
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3.0 Description of Proposed Development 

3.1 Project Summary 

The Project will initially store up to 330 cubic decameters (i.e., 270 acre- feet) of water in the 

proposed reservoir, referred to as Site ROS15. Water may be transferred to the reservoir (in 

season) from the existing licensed reservoir, known as S14, located in SW 2-2-3 W on the Buffalo 

Drain. Water from the reservoir ROS15 will be piped in a common underground pipeline to a 

portion of the 26 current parcels of land, which encompass 1,209 ha (2,988 acres) of potentially 

irrigable land. The initial reservoir storage capacity (i.e., ROS15) will provide sufficient water to 

irrigate up to 219 ha (540 acres) annually. 

Map 3 (Appendix A) shows the currently proposed land base, ROS15 reservoir location and 

currently proposed pipeline infrastructure. In 2020 one pivot will be operated on Field 22.  

Starting in 2021 up to 4 modern sprinkler irrigation systems (e.g. pivots, linears, travelling guns) 

will be operated.    

Ultimately, irrigated acreage would approach 1,000 acres annually, if additional water 

requirements can be met. Future irrigation will expand only at such time as additional water 

sources are identified for development and all licenses and permits have been approved or 

amended.  

Power sources will be electric and/or diesel power. Hydro electric power is preferred.  

The system will be managed by the Proponent, Blumengart Colony Farms Ltd.  

3.2 Project Area 

The Project area is highlighted in Map 1 (Appendix A), located north of Gnadenthal, Manitoba 

within the Rosenheim Drain watershed within the Red River Valley. The Project area is currently 

limited to the RM of Rhineland. The Project area is located within the Winkler Ecodistrict portion 

of the Manitoba Plain Ecoregion.  

3.3 Land Base and Irrigation System Components 

The land base to be irrigated is described in Table 1 and shown in Map 2 (Appendix A). The 

Project irrigation system infrastructure components are illustrated in relation to the land base in 

Map 3 (Appendix A). Those components include, irrigated land base, water delivery system, 

water storage, water diversion, and power supply. The following sections describe the proposed 

development components and reference the additional development information as required in 

the Environmental Act Proposal Guidelines.  
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Table 1:  Project Field Number, Land Parcel Description and Acres (Irrigated) 

Legal Land Location Field ID Acres Hectares 

SE-20-2-3-W1 1/2 E 135 55 

SW-20-2-3-W1 1/2 W 135 55 

S-21-2-3-W1 3a 100 40 

S-21-2-3-W1 3b 160 65 

NE-21-2-3-W1 5E 135 55 

NW-21-2-3-W1 5W 98 40 

SW-28-2-3-W1 6 135 55 

SE-28-2-3-W1 8 116 47 

SW-27-2-3-W1 9 135 55 

SW-26-2-3-W1 10 135 55 

NE-22-2-3-W1 11 135 55 

NW-26-2-3-W1 12 135 55 

SE-26-2-3-W1 13 135 55 

S-22-2-3-W1 15/16W 100 40 

E-15-2-3-W1 17b 108 44 

15-2-3-W1 18a 108 44 

SW-15-2-3-W1 18c 62 25 

S-16-2-3-W1 19a 119 48 

S-16-2-3-W1 19c 130 53 

N-16-2-3-W1 20/21b 119 48 

N-16-2-3-W1 20/21c 121 49 

NE-17-2-3-W1 22 135 55 

SW-17-2-3-W1 23 71 29 

NW-17-2-3-W1 24 71 29 

NW-10-2-3-W1 25b 80 32 

NW-10-2-3-W1 26a 80 32 

Irrigated Area Totals 2,988 1,209 
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3.3.1 Irrigation Systems 

Each of the quarter sections or portions of will be irrigated using an on-farm irrigation system, 

including but not necessarily limited to: 

• Center pivot irrigation systems 

• Linear irrigation systems 

• Travelling boom carts or guns 

• Drip irrigation 

Each individual irrigation system is considered an irrigation parcel. There are 26 irrigation 

parcels (Table 1; Map 2, Appendix A) encompassing 1,209 ha (2,988 acres). 

The maximum current farm irrigation will be 219 ha (540 acres) per year, at an average duty of 

150 mm (6 inches) and a maximum duty of 200 mm (8 inches), for a total average demand of 

320 cubic decameters  (260 acre-feet) and a peak demand (including water from storage) of 456 

decameters (370 acre-feet).  The average demand is made annually from the two reservoirs 

allocations (180 + 80 = 260 acre-feet) and the peak demand is made from additional (90 + 20 = 

110 acre-feet) storage capacity for dry years (e.g. carry over for drought).  

3.3.2 Water Delivery Systems 

Water will be delivered to each irrigation parcel by means of pressurized pipeline. The 

preliminary pipeline routes are shown in Map 3 (Appendix A); subject to change associated with 

final reservoir and field locations, crop rotations, and land access. The pipeline system will be 

constructed of pressure rated PVC pipe, shallow buried using chain trenchers and backhoes. 

Turnouts to pipeline laterals and to irrigation parcels will consist of galvanized steel pipe fittings. 

Wet creek crossings and paved and gravelled roads will be directionally bored. Dry waterway 

crossings and non gravelled RM roads will be open cut where feasible and acceptable. All road 

crossings will be provided with liner pipes to safely convey any leakage to the road ditches and 

ensure public safety.  Provincial Drain crossings will be accomplished by directional boring using 

fused HDPE pipe.  

3.3.3  Water Storage 

As the demand of water is in June to September period and spring snowmelt runoff occurs in 

March, April and May; there is a need to build water storage facilities. One new water storage 

site is under active consideration – designated at ROS15 in Section 15-2-3 W.  This site is located 

relative to the land base per Map 3 (Appendix A), and two alternative sites are shown in Figure 

1.   The preferred site is shown in Figure 2.   If the preferred site is not feasible the alternative 

site will be explored, ½ mile to the north east.  

Feasibility studies and consultations (i.e. RM, MI) are ongoing for this site. Further pre-design 

work, including surveying, test drilling, and design are required to confirm feasibility, storage 

capacity and engineering details. All reservoir sites will be engineered with the following 

elements: 
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• Seepage control including clay keyway and/or clay liner 

• Seepage interception and liner monitoring (e.g., tile drainage) 

• Wave and erosion protection 

• No key or liner penetrations (pipes)  

Pre-design geotechnical investigations and final design engineering are planned for Site ROS15 

in spring, 2020.  Pre-design investigations may be conducted simultaneously on the alternative 

site.  Total planned storage for site ROS15 is 330 cubic decameters (270 acre-feet) (Appendix H). 

 

  Figure 1 - Alternative Site Locations for Reservoir ROS15 - NW 15-2-3W 
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3.3.4 Water Diversion 

Water to site ROS15 will be the Rosenheim Drain, with some local surface runoff from 

Blumengart Colony Farm and fields, available for capture prior to entering the Rosenheim Drain.   

The Proponent plans to study capture and recycling of tile water, if water quality is suitable.   

Filling pump systems will be high volume low head transfer pumps.  PTO driven, Crissafulli type 

propeller pumps will be utilized for filling.  Total maximum withdrawal rates will in the order of 

520 l/s (8,000 USGPM).  Depending on flow variability a smaller (e.g. 130 l/s; 2,000 USGPM) low 

volume low head electric transfer pump will also be set up.  A variable frequency drive can be 

utilized with the smaller electric pump to vary the withdrawal rate to maintain the required 

minimum instream flow (e.g., slower speed results in lower withdrawal rate). 

Interconnecting pipeline will allow water sharing with other neighbouring reservoirs during or 

prior to filling from Rosenheim Drain and or during irrigation season.   Specifically, the 124 cubic 

Figure 2 – Preliminary Layout Map for Preferred Location of Potential Water Storage Site 
ROS15 Adjacent to Rosenheim Drain in NW 15-2-3 W 
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decameters (100 acre-feet) S14 reservoir located in SW 2-2-3 W will provide an additional 98 

cubic decameters (80 acre-feet) water to recharge the reservoir at ROS15.  This will increase the 

total available water to 370 acre-feet (456 cubic decameters).  

3.4 Land Use and Access 

Table 1 and Map 2 (Appendix A) provide a summary of the field locations and field areas for the 

fields proposed for irrigation.  

3.4.1 Certificates of Title and Mineral Rights 

Certificates of Title for the land base will be compiled to document land ownership and 

forwarded separately if requested. Blumengart Colony has ownership of all fields identified in 

Table 1 and Map 2 (Appendix A) for irrigation or water storage. Mineral rights will be reported if 

required, as they are not impacted by the Project.  

3.4.2 Existing Land Use 

The land proposed for ROS15 reservoir development, is currently an abandoned/remnant 

oxbow, and unutilized pasture area (Figure 2; Maps 3 & 4, Appendix A), whereas the alternative 

site for ROS15 is cultivated and tile drained (Figure 1).   

Water delivery system (pipelines) will cross natural features such as creeks. Potential creek 

crossings are evident on Map 3 (Appendix A). 

The fields proposed for irrigation are all currently under annual, dryland agricultural crop 

production land use. Some of the fields have previously been developed for tile drainage (i.e., 

10, 15/16W, 17b, 18a, 18c, 19a, 19c, 20/21b, 20/21c, 22). Additional fields are planned for tile 

drainage improvements in the future (see tile drainage plan in Appendix H). 

3.4.3 Land Use Designation 

The Project does not propose to change the existing cultivated land base other than to provide 

irrigation to some proportion of the land depending on the irrigation system, and to potentially 

convert some cultivated land to constructed irrigation reservoirs. There is no planned increase 

to cultivated acres.  The riparian zone associated with the abandon oxbow will be modified and 

potentially enhanced through the creation of a dyked, pumped irrigation reservoir.  Additional 

tree plantings and pasture/grassland revegetation has potential to increase the habitat value of 

the reservoir adjacent to the Rosenheim Drain, especially as it relates to waterfowl.    

The alternative site for ROS15 is 100 % cultivated currently.  If it is chosen it would add wetland 

habitat to the Project area, which is a rare feature in this drained environment.  

3.5 Development Schedule/Phases 

The following describes the currently proposed development schedules associated with the 

major components of the work.  
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3.5.1 Irrigation Systems  

One irrigation system has been purchased for spring 2020 and the other 3 irrigation systems 

(pivots, laterals), will be purchased in 2021 and 2022, until the water storage and delivery 

systems are fully developed to maximum of the water available.  It is anticipated that a 1:3 or 

1:4 rotation will require development of pipeline systems to 1,620 to 2,080 acres of land for this 

phase of the development.   

3.5.2 Water Delivery Systems  

The pipeline delivery systems will be scheduled to start construction in the spring of 2020, with 

one mile of connecting pipe to the S15b irrigation reservoir.   Southern Potato Co. will lease 

water to Blumengart Colony for 135 acres of irrigated potato production in 2020.   In the fall of 

2020, additional pipe will be installed to service more land, depending on the number of 

irrigation systems and the size of the potato contract for 2021.   

3.5.3 Water Storage Systems  

Site ROS15 is proposed for development in summer 2020, with first filling in late fall 2020 

and/or spring 2021.  

3.5.4 Water Diversion   

Water diversion facilities (e.g., Rosenheim Drain access, intake, pump site) will be developed in 

fall 2020 for site ROS15. 

Pipeline and pumping facilities to transfer water from reservoir in SW 2-2-3 W will be 

constructed in fall 2021.  

3.5.5 Engineering     

PBS Water Engineering Ltd. is currently undertaking feasibility and pre-design investigations 

with assistance from VRK Consulting Ltd. (Geotechnical) and ProFessional Resources Assessment 

(PFRA) Ltd. (Hydrogeology).  

The site ROS15 feasibility report is scheduled for completion in June 2020, with additional test 

drilling to confirm conditions in May 2020.   

Signed and stamped engineering plans will be submitted as they become available to 

appropriate agencies requiring approvals. 

PBS Water Engineering Ltd., VRK Consulting Ltd. and PFRA Ltd. are partnering to complete the 

required engineering investigations, reports and designs. PBS Water Engineering Ltd. and 

partners will assist the owners through the construction and commissioning phases.  

3.6 Operation Phase 

Operation of the Project will commence with irrigation of Field 22 (135 acres) in 2020.  Water 

will be leased from Southern Potato Co. and will flow from the S15b pipeline (Map 3; Appendix 

A).  Filling of the site ROS15 reservoir will occur in fall 2020 or spring 2021.  Planned irrigation 

for 2021 is 270 acres or 50% of this first phase of development, depending on contracts. 
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Additional storage, irrigation systems and distribution pipeline will be brought on-line over a 

three to five-year period. 

3.7 Repair, Renewal, Decommissioning Phase 

The Project is designed to be sustainable over the long term. The life expectancy of the 

components is as follows: 

 Pumps – 20 years 

 Electrical (Hydro) -   30 years 

 Off Stream Reservoirs – 50 years 

 Pipelines -   50 years (PVC); 25 years (steel fittings) 

 Irrigation systems - 25 years (aluminum) 

 Tile drainage – 50 years (HDPE) 

The Project components will be maintained to ensure maximum life expectancy, and as required 

will be replaced. Where possible (e.g., steel, aluminum) parts will be recycled. PVC pipeline will 

be abandoned in place and replaced with new pipe. Off stream reservoirs will be drained and 

liner and excavation will be renewed; based on past projects net siltation is not expected to be a 

large issue.  

Off stream reservoirs will require adoption of a dam safety program carried out in consultation 

with engineering consulting firms. Further details can be made available through VRK Consulting 

Ltd. The dam safety program will include inspection and monitoring of the embankments and 

associated elements (e.g., liners, crest, stability, and tile drainage interceptor).  

3.8 Funding 

The Project is 100% funded by Blumengart Colony Farm Ltd.  
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4.0 Environmental Settings 

4.1 Physical Environment  

The Project is in the Rosenheim Drain Watershed south and east of Winkler, Manitoba, below 

the Manitoba Escarpment in the southern portion of the Red River Valley. 

Map 1 (Appendix A) shows the Rosenheim Drain and its location in the Winkler Ecodistrict. The 

Rosenheim Drain carries surface water (snowmelt, rainfall runoff) from uplands associated with 

the Manitoba Escarpment to the west, and from the Red River Valley flatlands within the local 

Project area below the escarpment.  

Figure 3 shows the location of the Project storage site ROS15 in relation to the nearest upstream 

reservoir S9 on the Rosenheim Drain, and to S14 on the Buffalo Drain and S15b on the Hespler 

Drain.  Figure 3 also shows the location of the Water Survey of Canada 05OC016 on the 

Deadhorse Creek near Rosenfeld in relation to the Project site. 

  

Figure 3 - Watershed Budget Areas and Project Location ROS15 - NW 15-2-3 W 
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4.1.1 Terrain, Soils and Landscape 

The Project area is contained within Red River Valley physiographic sub-section of the Red River 

Plain section within the Manitoba Plain (i.e. Section D1.2) (Smith, Michalyna, 1971; Podolsky, 

1991).  The Manitoba Plain represents the lowest level plain on the Prairies.  It is underlain by 

limestone bedrock and covered by glacial till and lacustrine clays and silts deposited by Lake 

Agassiz (Smith et al., 1998).  Figure 4 depicts these map units in relation to the Pembina 

Escarpment to the west.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4 - Physiographic Map of the Project Area (Smith, Podolsky 
and St. Jacques, 1988) and the Project Site in 15-2-3 W.  

Project location -  
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Smith, Michalyna (1971) describe the soils, landscape and terrain of the Project area.  The 

topography is smooth level to very gently sloping.  Surface runoff is slow, as is internal drainage 

due to low permeability. The soil parent material overlying the deep bedrock at this location is 

characteristic of lacustrine sediments associated with glacial Lake Agassiz.   The surficial soils 

range in texture from moderately coarse (fine sandy loam) to fine (clay), but are dominantly 

medium textured (loam). Soils within the study area are almost completely imperfectly drained, 

with a minor portion well drained. 

Within the study area (Map 1; Appendix A) the significant surface features are the naturally 

meandering creeks (e.g. Rosenheim, Hespler, Buffalo) which are alternatively channelized and 

dyked to prevent breakout flooding of adjacent cultivated fields.   Surface drainage in the region 

has been significantly altered by drainage ditches and channels, which supplement the discharge 

into the natural (and altered) stream network (Podolsky, 1991). The Emarado Beach ridge 

(Figure 2) is the closest remnant Lake Agassiz beach and is located several miles west.   The relic 

beaches represent the successively lower water levels of Lake Agassiz (Smith et al.,1998).  

The terrain, landscape and soils are major factors in the feasibility of the proposed Project. The 

Project area is noted to have some of the most productive soils in the Province (Smith, 

Michalyna, 1971) with excellent yields of grains, oilseeds and horticultural crops (e.g. potatoes).   

The major challenges to crop production are maintaining adequate surface and subsurface 

drainage and prevention of wind and water erosion.   Generally speaking, the soils in the study 

area are considered suitable for irrigation (Smith, Michalyna, 1971; Podolsky, 1991); with the 

main limitation being slow permeability and high water table.  Additional information on 

irrigation suitability and suitability for irrigated potato production, including mapping and 

evaluation of detailed suitability ratings, is provided in Sections 4.17 and 4.18. 

The suitability of the soils and landscape for high value agriculture has led to the predominance 

of annual agricultural crop production in current land use in the Project study area. Land 

use/land cover is discussed in more detail in Section 4.1.6.   

The Winkler Aquifer is a major buried sand and gravel aquifer that traverses the region.    The 

footprint of the Winkler Aquifer is outlined in Appendix A Map 1, and the aquifer is further 

described in the next section.   

4.1.2 Geology of the Project Area 

Podosky (1991) describes the bedrock geology of the RM of Rhineland.  

A major portion of the municipality is underlain by rock exposures of the Jurassic period. 
This includes dolomitic siltstone, sandstone and gypsum or anhydrite of the Amaranth 
formation; limestone, dolomite and shale of the Reston formation and sandstone, shale 
and limestone of the Melita formation. An exposure to the south of Altona includes 
dolomites of the Silurian period. The bedrock in the southeast corner of Rhineland is 
Ordovician in age. A sequence of formations occurs here, including the Stonewall, Stony 
Mountain and Red River. The individual members include a dolomitic, calcareous shale 
and limestone lithology. These Post-Cambrian Paleozoic and Mesozoic rocks overlie the 
steeply tilted Precambrian bedrock. 
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The geology of the proposed reservoir sites and to an extent the Project study area will be 

confirmed and reported on as part of the geotechnical feasibility studies for site ROS15 (pending 

PBS Water Engineering Ltd., VRK Consulting Ltd., PFRA Ltd). The Project study area surficial 

deposits are associated with the glacial Lake Agassiz lacustrine environment and are comprised 

of relatively thick layers of silts and clays, with near surface stone free loamier soils suited to 

potato production.   Closer to the current creeks, soils may include alluvial deposits.  Glacial till is 

at significant depth (e.g., 30 + m).  A GWDRILL log from NW 15-2-3 W illustrates the stratigraphy 

of surficial soils (silty clay over blue clay), transitioning to hard till at 135 feet and to limestone 

and shale starting at 360 feet.  

 

Location:  NW15-2-3W 

 

Well_PID:          101737 

Owner:          BLUMENGART COLONY 

Driller:        Echo Drilling Ltd. 

Well Name:      COOLING WELL 

Well Use:       PRODUCTION 

Water Use:      Livestock 

UTMX:      588219.5130 

UTMY:      5442587.90 

Date Completed: 1996 Oct 09 

 

WELL LOG 

  From   To       Log 

  (ft.)  (ft.) 

      0   15.0    SILTY CLAY 

   15.0  135.0    BLUE CLAY 

  135.0  280.0    HARD GREY TILL 

  280.0  360.0    SANDY TILL 

  360.0  523.0    LIMESTONE 

  523.0  537.0    SHALE 

  537.0 1166.0    LIMESTONE 

 

WELL CONSTRUCTION 

  From   To    Casing       Inside   Outside  Slot     Type       Material 

  (ft.)  (ft.) Type         Dia.(in) Dia.(in) Size(in) 

      0  363.0 CASING           5.00                   INSERT     PVC 

     363.0  515.0 OPEN HOLE        4.50                               

      515.0 1166.0 OPEN HOLE        4.00                               

              0   63.0 CASING GROUT                                       CEMENT 

 

 

Top of Casing: 2.000 ft. above ground 

 

PUMPING TEST 

 

Date:                          

Pumping Rate:                 10.000 Imp. gallons/minute 

Water level before pumping:   3.0 ft. above ground 

Pumping level at end of test: 63.0 ft. below ground 

Test duration:                 hours, 30 minutes 

Water temperature:            ?? degrees F 

 

REMARKS 

 

WATER USED FOR COOLING PIG BARN 

 

 

 



20 | P a g e  
 

The reservoir site ROS15 is anticipated to be contained geologically against deep seepage by the 

lacustrine clay.  This aquitard has proven to be an effective barrier in many off stream reservoirs 

located in the immediate vicinity of this proejct (see Appendix A; Map 3).   An EM31 map for the 

proposed reservoir site (Figure 5) will be used to target test drilling in May 2020 to confirm 

stratigraphy at the proposed reservoir site ROS15.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.1.3 Groundwater 

The groundwater in the Project area can be characterized as follows.  Deep wells into the shale 
bedrock are typically saline (Michalayna, Smith, 1971) and hence remain undeveloped, except 
for non potable uses.   Shallow groundwater associated with the near shore sediments, perched 
on top of the lacustrine clay, varies in quality depending on the position in the landscape and 
the time of year.   During spring snowmelt this perched water can cause issues with agricultural 
production, causing near surface water tables and hence imperfect drainage.   This water table 
falls during the growing season, due to crop evapotranspiration, to levels below 2 m; only to be 
recharged in the fall with rain or during the next spring season (Cordeiro, 2013).   These water 
tables are typically unreliable for water supply and of low capacity with respect to recharge.  

 
  

Figure 5 - EM31 Mapping of NW 15-2-3 W 
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Podolsky (1991) elaborated on conditions in the RM of Rhineland.  
 

In general, the potable groundwater supply in the R.M. of Rhineland is minimal, 
inadequate for local requirements and not uniformly distributed. Fairly extensive areas 
of potable groundwater are available in Township 1, a few occur in the central 
part (Township 2) and are almost totally absent in the northern townships of the study. 
The near surface aquifers are formed by fine to very fine sand and silt layers 
interbedded in the surface deposits. The yield of these aquifers is very low and suitable 
for domestic for farm use only. Water quality ranges from good to very poor. 
 
The only significant deep fresh-water aquifer, formed by sand and gravel at 30 to 40 m 
below ground level, occurs in a narrow zone along the western boundary in Twp. l-Rge. 
3W. This aquifer (Rosengart - Rhineland) appears to correspond with the southern 
extension of the high yield Winkler aquifer. At this point the aquifer has thinned out and 
is only a few metres thick. The water quality in this aquifer ranges from good to poor 
depending on the location of the fresh and salt-water boundary. Throughout most of 
the municipality, particularly in the northern part, shallow aquifers are uncommon and 
water in the deep aquifers is salty. 

 

Significantly, the RM’s of Rhineland and Stanley have developed rural water pipelines to service 

the farms in the Project area, due to the lack of potable groundwater.  The only other source of 

potable water is the Winkler Aquifer.  However, to a large extent the Winkler Aquifer is utilized 

only by those farms, rural acreages and small businesses directly over its footprint and it is a 

major water source for nearby City of Winkler.  The primary recharge to the Winkler Aquifer is 

well outside the Project area to the west and north, adjacent to the Paterson Pit located in SW 

11-4-5W.   Figure 6 illustrates the cross section of a covered portion of the Winkler Aquifer, 

where recharge is impeded by overlaying silty clay lacustrine soils and glacial till.  The Reservoir 

sites ROS15 are approximately 3 

miles to the east of the Aquifer 

boundary (Appendix A, Map 1). 

 

 

 

 

 

 

.     

  

Figure 6 - Cross Section of Winkler 
Aquifer (Michalayna, Smith, 1971) 
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4.1.4 Climate and Meteorological Conditions and Eco-climate 

The Morden CDA is a long-term climatic station maintained in conjunction with Environment 

Canada. Reported climatic parameters (Michalayna, Smith, 1971) are as follows: 

  Temperature             3.30C (mean annual) 

  Precipitation        530 mm (mean annual) 

  Rainfall                 336 mm (mean annual) 

During the growing season, potato crop evapotranspiration generally exceeds available 

precipitation. Based on climate data available from Manitoba Agriculture (Table 2); the water 

deficit ranges from as little as 75 mm (3 inches) or less in half of the years to 150 mm (6 inches) 

or more in 1 year out of 10. This information along with local experience has been utilized to 

estimate Project water demand. It is estimated that maximum irrigation demand will be in the 

order of 200 mm (8 inches). 

Table 2 – Growing Season Precipitation, Potato Water Demand and Water Deficit. 

Variable 
Risk Level 

(%) Description 
Water 

(inches (mm)) 

Growing Season 
Precipitation 

50 In 1 of 2 years precipitation will 
be less than given values 

9.5-10.5 (240 to 270) 

25 In 1 of 4 years precipitation will 
be less than given values 

7.1-7.5 (180 to 190) 

10 In 1 of 10 years precipitation 
will be less than given values 

4.6-5.5 (115 to 140) 

Potato Water 
Demand 

50 In 1 of 2 years water demand 
for potatoes at maturity will 
exceed the given value 

14.6 – 15.5 (370 to 395) 

20 In 1 of 4 years water demand 
for potatoes at maturity will 
exceed the given values 

16.1 – 17.0 (410 to 430) 

10 In 1 of 10 years water demand 
for potatoes at maturity will 
exceed the given values 

17.1 – 18.0 (435 to 460) 

Potato Water Deficit 50 In 1 of 2 years water deficit will 
be exceed the given values 

3.1 – 4.0 (80 to 100) 

25 In 1 of 4 years water deficit will 
exceed the given values 

4.1 – 5.0 (105 to 125) 

10 In 1 of 10 years water deficit 
will be exceed the given values 

5.1 – 6.0 (130 to 150) 

Source: Manitoba Agriculture - http://www.gov.mb.ca/agriculture/weather/climatic-information-for-
potatoes-in-mb.html 
 

 

  

http://www.gov.mb.ca/agriculture/weather/climatic-information-for-potatoes-in-mb.html
http://www.gov.mb.ca/agriculture/weather/climatic-information-for-potatoes-in-mb.html
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Table 3 (Smith and Michalyna, 1973), reveals that water balance as represented by the ratio of 

precipitation to potential evaporation, ranges from a weekly high of 0.87 (precipitation/ 

potential evapotranspiration) in the first week of September to a weekly low of 0.37 

(precipitation/potential evapotranspiration) in the last week in July. Short term moisture deficits 

are made up from soil moisture; but extended dry periods can quickly deplete available soil 

moisture and bring the crop under stress. Crop stress has impacts on potato yield, tuber 

diseases, and tuber quality.  

The need for irrigation is clearly supplemental to the existing precipitation and soil moisture 

reserves, but none the less has been shown to be critical to optimal production conditions and 

to achieve more uniform product quality, and a level of quality that processing clients require. 

Table 3 – Weekly Potential Evaporation (PE) and Water Balance (Precipitation/Potential 
Evapotranspiration)  (Smith and Michalyna, 1973)  
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4.1.5 Surface Water 

The major surface water source to the Project area is the Rosenheim Drain. The Rosenheim 

Drain watershed bisects the Poject area and water flow data is estimated by the Province of 

Manitoba Drainage and Water Rights Licencing Branch.   The nearest measured flow data 

provided are by the Water Survey of Canada at the Deadhorse Creek gauging stations 05OC015 

(near Morden) and 05OC016 (near Rosenfeld). These gauging stations have respective drainage 

areas as follows.  

 

DEADHORSE CREEK NEAR MORDEN  1966-1996 05OC015  137 km2 

DEADHORSE CREEK NEAR ROSENFELD  1967-2020 05OC016  926 km2 

 

From the Project location in NW 15-2-3-W, water flows north easterly towards the Hespler Drain 

which then joins the Deadhorse Creek near Rosenfeld and thereafter joins the Red River near St. 

Jean (see Figure 3 and Figure 7).  The drainage area of the Rosenheim Drain at the Project 

location is close to 110 square kilometers, with the reach downstream to the Hespler having 

another 92 square kilometers.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Figure 7 - Deadhorse, Hespler, Rosenheim, Buffalo Drainage Courses 
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By the time the Rosenheim Drain has reached Deadhorse Creek near Rosenfeld Station, the total 

drainage area, including the Rosenheim, Hespler and Deadhorse is 937 square kilometers (WSC 

05OC016) (see Figure 7); a factor of 8 times larger then at the ROS15 site.   In comparison the 

Deadhorse Creek near Morden (WSC 05OC015) has a similar watershed area to the ROS15 site, 

albeit with significantly more unit runoff resulting from its location at the base of the 

escarpment.   

The Rosenheim Drain is ephemeral in nature with intermittent large flows in spring associated 

with snow melt runoff and rainfall.   There is essentially no base flow at this location, with the 

stream drying over the summer period up in many years.   However, late spring and early 

summer rainfalls can result in significant flood flows, as shown on the selected hydrographs in 

Appendix D for the Deadhorse Creek at Morden and Rosenfeld WSC stations.  Spikes in 

Deadhorse Creek discharge rates above and below the escarpment (see Appendix D) indicate a 

significant response to rainfall/snowmelt runoff events extending all the way to the Red River.  

The Rosenheim is expected to behave in a similar fashion.  The peak flow at Morden 

(median/upper quartile) appears to be about 0.5 to 1.5 m3/s (late winter) and increasing at 

Rosenfeld (median/upper quartile) to about 1.5 to 8.0 m3/s; or about a 3 to 5 times increase, 

reflecting an increase in drainage area of about 675%.   The flow of the Deadhorse Creek at 

Morden is impacted (regulated) by Lake Minnewasta, especially for drought years.  

The Provincial Government is responsible for allocation of water during spring and summer 

flows along the Rosenheim Drain. Representatives of the Province of Manitoba Drainage and 

Water Rights Licencing Branch have indicated an initial allocation of 180 acre-feet (220 cubic 

decameters) to Blumengart Colony, reflecting an availability factor of about 70% (e.g. water 

volume available in 7 of 10 years).   Significantly, the Blumengart Colony is the last major water 

user expected to be licensed on the Rosenheim Drain prior to entering the Deadhorse system.   

As the junior and most downstream license the importance of capacity for carry over water in 

the Project Water Rights Licence and in reservoir storage to provide for drought years (e.g. no 

runoff) can not be overstated.  

Given the nature of the hydrographs, it is suggested that initially a withdrawal rate of up to 0.5 

m3/s (520/s; 8,000 US gpm) be considered. This would allow pumping of 180 acre-feet (220 

cubic decameters) in approximately 5 days.  Examining the Deadhorse Creek at Morden 

hydrograph (Appendix D), this rate does not appear to be unreasonable.  Special consideration 

(e.g. year by year exemption) could be applied for in order to extend the pumping period and 

volume diverted, should the carry over storage be depleted due to drought.  

Ultimately the Province will be responsible for establishing the maximum pump withdrawal rate 

and the minimum flow past this point.  The existing Environmental Act License issued to Agassiz 

Resource Management Ltd. (dated June 2015; EAL 2093 R) has a stated minimum instream flow 

for the Rosenheim Drain of 0.18 m3/s at S9 which is in SW 9-2-3 W. 

Given that the peak flows on the Rosenheim Drain  - median peak on Deadhorse near Morden 

and Rosenfeld Stations are in the order of 0.5 m3/sec and 1.5 m3/s respectively - withdrawal 

rates in the order of 0.5 m3/sec (+/- 0.2) appear to be a reasonable upper limit.    Given the 

availability of hydro electric power, the Proponent is considering variable withdrawal rate 

technology (e.g., VFD) tied to water levels to help automate the withdrawals and maintain 
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minimum instream flows (i.e., reduce withdrawal rates with flow and extend withdrawal 

period).  

In small rural Manitoba watersheds snow and ice block the waterways, culverts and bridges 

after a long winter, and water must typically make its way from upstream to downstream prior 

to any connection being made to overwintering fisheries (e.g., the Red River and Lake 

Winnipeg). This reinforces the importance of the recessional limb of the hydrograph in fostering 

fish movement upstream.   It was concluded by Agassiz Irrigation Association in the 1990’s that 

it is important to withdraw water as close to the start of upstream runoff (e.g., rising limb of the 

hydrograph) as possible, using high volume pumps.   

4.1.6 Land Use/Land Cover Classes 

The soil landscape in the Project study area, discussed in detail below, is generally suited to 

produce annual crops, hence the predominance of annual cropping in the current land use/land 

cover classes (Map 4, Appendix A). Other agricultural land cover classes, occupying a minor 

portion of the Project study area, include forage and grassland. Deciduous forest cover consists 

primarily of planted shelterbelts utilized within agricultural fields to reduce soil erosion and 

create microclimates for crop production. Shelterbelts are also common around yard sites. 

Riparian zones are often grazed grassland, due to their typically wetter soils, unsuitability for 

cultivation, to offer protection for surface water courses.   Remnants of natural bush are not 

present in the Project study area along the Rosenheim and Buffalo Drains, and only exist along 

the Hespler Drain upstream towards the escarpment and removed from the Project study area.  

Also of note is the land cover in NW-15-2-3 W, immediately south of the Colony yard site, which 

is mapped as a mix of grassland/wetland land cover (Map 4, Appendix A). 

Cropping in the area includes the typical range of annual crops, including such crops as wheat 

and canola. High-value crop production also occurs, including such crops as corn, beans and 

potatoes.  

4.1.7 Soil-Landscape Limitations 

The soil-landscape in its natural and modified forms determine capabilities and limitations for 

the intended purpose of the Project, namely irrigated potato production. The soil-landscape 

limitations are discussed in the context of the proposed irrigated crop production system. These 

limitations ultimately guide the land suitability assessment for irrigation (Stantec, 2011). To 

achieve this assessment, desktop mapping and interpretation was undertaken for the 26 

proposed irrigation fields comprising the Project land base using existing soil resource 

information (Smith, Michalyna, 1973; Podolsky, 1991).  

A general discussion of soil-landscape conditions within the Project study area is presented 

below and provides the basis for the subsequent effects assessment and beneficial management 

practices recommendations certified by a Professional Agrologist (AgriEarth Consulting Ltd., 

2020).  

 Soil Surficial Deposits, Drainage and Salinity 

As described above, the soils within the Red River Valley physiographic sub-section occur on 

level to very gently sloping topography. The soil parent material overlying the deep bedrock at 
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this location is characteristic of lacustrine sediments associated with glacial Lake Agassiz.   The 

surficial soils range in texture from moderately coarse (fine sandy loam) to fine (clay) but are 

dominantly medium textured (loam). Depth to bedrock through the RM of Rhineland generally 

ranges from 50 to 60 metres (Podolsky, 1991). Across the RM, surficial lacustrine and deltaic 

materials range in depth from 27 to 42 metres and overlie glacial till which ranges in thickness 

from approximately 18 to 26 m.  

Soil salinity is not indicated to be a limitation in fields proposed for irrigation based on existing 

soil resource information, and, therefore, is not a management concern for this Project. 

Slow surface runoff and low permeability of soils have resulted in the predominance of 

imperfectly drained throughout the Project footprint (95%; Table 4; Map 5, Appendix A). A 

minor portion of soils (5%) are considered well drained.  

Producers in the region have long recognized the impact of variable soil-landscape conditions on 

their crop production system, and, where feasible, have implemented practices to remove 

limitations. For example, land levelling, surface drainage and tile drainage are commonly used in 

the region to minimize limiting areas (e.g., salinity, wetness). This results in more uniform crop 

production and improved crop productivity, and, in turn, makes better use of crop inputs, 

including nutrients, pesticides and soil water. These improvements practices can, therefore, 

improve overall environmental sustainability and performance of cropping systems in the soil-

landscapes of the Project study area. 

Table 4 – Drainage Classes of Project Soils 

Drainage 
Class 

Areal Extent Proportion of 
Project Footprint  

(%) 
hectares  

(ha) 
acres  
(ac) 

Very Rapid 0 0 0.0 

Rapid 0 0 0.0 

Well 60 148 5.0 

Moderately Well 0 0 0.0 

Imperfect 1149 2839 95.0 

Poor 0 1 0.0 

Very Poor 0 0 0.0 

Totals: 1,209 2,988 100.0 

 

 Soil Erosion 

The soils in the Project study area are prone to erosion losses by both wind and water, as a 

result of surficial soil textures and slope factors, as well as through management practices, 

namely tillage.  

The dominantly medium (64% of Project footprint; loam, very fine sandy loam)  and moderately 

fine (15%; clay loam) textures are generally well protected from wind erosion losses, particularly 
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if surface soils are well structured. However, other texture classes, including fine (14%; clay) and 

moderately coarse (7%; fine sandy loam) are more susceptible to loss by wind erosion, 

particularly if they are not well-structured (e.g., pulverized by tillage) and if soils are left bare of 

cover and exposed to the wind.  

The medium (loam, very fine sandy loam) and moderately fine (clay loam loam) textured soils on 

level to nearly level slopes (i.e., 3%) generally have a low risk rating for water erosion; a risk 

classes that represents approximately 86% of the Project footprint (Table 5). The 11% of soils 

under the Project footprint at moderate risk of water erosion include the moderately coarse 

(fine sandy loam) textured soils and the moderately fine (clay loam) textured soils on very gently 

slopes (i.e., 2-5% slope gradient) in association with the minor surface water drainage courses 

that dissect the Project study area.  

Manitoba producers have long recognized the inherent erosion risk in these soils, which is 

supported by the significant number of mature shelterbelts within the Project area. The 

agronomic assessment includes a recommendation for consideration of erosion BMPs for those 

soils most susceptible (see Table 10).  

Table 5 – Water Erosion Risk Classes of Project Soils 

 
Water 

Erosion 
Risk Class 

Areal Extent 
Proportion of 

Project Footprint  
(%) 

hectares  
(ha) 

acres 
 (ac) 

None 36 89 3.0 

Low 1040 2571 86.0 

Moderate 133 328 11.0 

High 0 0 0.0 

Totals: 1,209 2,988 100 

 

4.1.8 Soil-Landscape Irrigation Suitability Assessment  

The soils of the Project study area have been reviewed for irrigation suitability in accordance 

with a draft guideline developed in conjunction with Agriculture and Agri-Food Canada (AAFC) 

and Manitoba Agriculture Food and Rural Development (MAFRD) (Stantec, 2011). 

 General Irrigation Suitability 

General irrigation suitability ratings are based on guidelines published by AAFC (Working Group 

on Irrigation Suitability Classification 1987) and provide an indication of suitability of the soil-

landscape for irrigated crop production of a range of crops. The ratings are developed based on 

consideration of a range of soil and landscape characteristics and limitations to irrigated crop 

production. Soils are rated as Excellent, Good, Fair or Poor. 

Soils within the Project study area are generally suited for irrigation without significant 

limitations, as indicated by predominantly Good ratings (Map 6, Appendix A). Table 6 reveals 

that 76% of the soils in the Project footprint are rated as Good and 2% are rated as Excellent for 



29 | P a g e  
 

irrigation suitability. These soils are considered to have slight to no limitations for general 

irrigation suitability.  

Approximately 20% of the soils are rated as Fair for general irrigation, due to limitations from 

wetness (“w” limitation; imperfect drainage class), restricted soil water movement (“k” 

limitation; low hydraulic conductivity) and topography (“t” limitation; sloping land associated 

with minor surface water drainage courses). These limitations are primarily the result of the 

combination of fine (clay) soil textures and imperfect drainage. Soils with these limitations can 

be irrigated but with precaution. Fields affected by a significant amount of clayey soils include 

3a, 5E, 6, 8, 9 and 15/16W (Map 6, Appendix A). Drainage improvements, particularly tile 

drainage, may be used to reduce the limitations associated with drainage. However, drainage 

improvements will not improve the rate at which water movement through the soil profile, 

which is inherently limited by the fine (clay) soil textures. Careful soil and irrigation management 

on fine (clay) textured soils, as well as soils with topography limitations, will reduce the potential 

for surface runoff and soil water erosion losses.  

Approximately 2% of the Project soils are considered Poor for irrigation due to restricted soil 

water movement (“k” limitation; low hydraulic conductivity) and drainability (“x” limitation) due 

to a combination of poor drainage and fine (clay) soil texture. While these soils only affect a 

small portion of the overall Project footprint, they occupy most of the west half of field 5E (NW-

21-2-3-W), so the irrigation suitability of this field is considered severely limited. 

Table 6 - Irrigation Suitability Class of Project Soils 

Irrigation Suitability 
Class 

Areal Extent 
Proportion of Project 

Footprint  
(%) 

hectares  
(ha) 

acres  
(ac) 

Excellent 25 61 2.0 

Good 916 2262 75.7 

Fair 241 596 20.0 

Poor 28 69 2.3 

Totals: 1,209 2,988 100.0 

 

 Suitability for Irrigated Potato Production 

The soils of the Project area have been reviewed for land suitability for irrigated potato 

production in accordance with Manitoba Agriculture (1999). This system provides ratings for the 

production of irrigated potatoes based on soil and landscape limitations, and rates soils from 

Class 1 (most desirable characteristics) to Class 5 (least desirable characteristics).  

Soil landscapes rated as Class 1 – 3 are well suited for potato production. The soils in the 

proposed irrigated areas are predominantly Class 1 to 3 (Map 7, Appendix A), with 

approximately 90% of the Project soils in these classes (Table 7). Approximately 11% of the 

Project soils are rated as Class 5 due to the occurrence of fine (clay) textures. The fields 
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significantly affected by these ratings include 3a, 5E, 6, 8, 9 and 15/16W. These soils are 

considered to have low desirability for irrigated potato production; while not explicitly stated in 

the guideline this is presumably due to concerns related to harvestability of the potatoes (i.e., 

separation of soil and potatoes).  

Table 7 – Land Suitability for Irrigated Potato Production Class of Project Soils 

Land Suitability for 
Irrigated Potato 

Production 

Areal Extent 
Proportion of Project 

Footprint (%) hectares 
(ha) 

acres  
(ac) 

1 25 61 2.0 

2 36 88 2.9 

3 1022 2526 84.6 

4   0.0 

5 127 313 10.5 

Totals: 1,209 2,988 100.0 

 

 Soil Water and Nutrient Holding Capacity 

The ability of soils to hold water and nutrients with the soil matrix allows the plant to draw on 

these as needed for growth and also determines, in part, the environmental risk associated with 

the potential for nutrient loss. Individual soil-landscape units have specific water holding 

capacities that relate to soil structure and texture. Water holding capacity can be utilized to 

determine the frequency and amount of irrigation required to maintain optimum crop growth. 

Generally, the higher the water holding capacity in a given soil, the higher the nutrient holding 

capacity and lower the risk of soluble nutrient (i.e. nitrogen) leaching losses.  

The predominantly medium to moderately fine textured soils in the Project study area are 

considered to have medium to high water holding capacity. Water holding capacities can be 

expected to range from approximately 21 to 22% (2.1 to 2.2 mm/cm or 2.5 to 2.6 in/ft). Soil 

water holding capacity should be considered in relation to irrigation management. The 

moderately coarse and fine textured soils would have lower and higher water holding capacities, 

respectively. Irrigation volumes should be tailored to how much water soils within a given soil 

management unit or field can hold considering water holding capacity and residual soil water 

content. 

The Nutrient Management Regulation (M.R. 62/2008) makes use of basic soil information 

(including soil water holding capacity/soil moisture limitations accounted for in agricultural 

capability ratings and classes) to determine allowable soil nutrient residual concentrations for 

nitrogen and nutrient application rates for phosphorus. Management practices should be 

tailored as appropriate considering nutrient management zones within each field. Soil-

landscapes in the Project study area are predominantly in nutrient management zone N1 and N2 

(Table 8; Map 8, Appendix A) owing to the soil and topographic factors favourable for annual 

cropping and nutrient management. Approximately 10 % of the Project study area is considered 

to be in zone N3 due to limitations in soil water holding capacity, topography and wetness 
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limitations. An almost negligible area is classified as N4 – these are associated with steeply 

sloping lands and organic soils at margins of proposed irrigated fields and in association with 

surface drainage courses in the southwestern portion of the Project study area. 

Table 8 – Nutrient Management Zones of Project Soils 

Nutrient Management 
Zone 

Areal Extent Proportion of Project 
Footprint  

(%) 
hectares  

(ha) 
acres  
(ac) 

N1 1184 2926 97.9 

N2 25 61 2.0 

N3 0 1 0.0 

N4 0 0 0.0 

Totals: 1,209 2,988 100 

 

 Beneficial Management Practices 

The soil landscape assessment guideline (Stantec, 2011) provides a list of Beneficial 

Management Practices (BMPs) that can be adopted by producers to address the noted 

limitations associated with irrigated crop production, including potatoes. These BMPs form part 

of the mitigation strategy to minimize environmental effects from irrigated cropping activities 

while optimizing productivity and production. Adherence to BMPs are also crucial to maintaining 

contracts with processors and clients who are requiring their products be grown in a an 

environmentally sustainable manner (e.g., Unilever, 2010).  

4.2 Terrestrial Environment  

Most of the Winkler Ecodistrict (Maps 1, 2 & 4, Appendix A) is cropland.  The overall natural 

habitat within this ecodistrict is impacted by its dispersed nature and lack of continuity, even 

along the existing creek systems (e.g., Rosenheim, Hespler, Buffalo) (Map 4, Appendix A). The 

Project area is largely confined to the cultivated and pastured areas of the Project footprint 

(Map 4, Appendix A ), including all irrigated lands, most of the planned pipelines, which will be 

typically located along road allowances and/or in easement (Map 3, Appendix A ).  Creek 

crossings and intakes will impinge on riparian zones, but impact will be mitigated through 

careful construction methods.  Road crossings are mainly through maintained road/drainage 

ditches. Site ROS15 has potential to impact positively and adversely the localized ecosystem 

associated with the abandon oxbow on the Rosenheim Drain, due the construction disturbance 

and change in land use.   

4.2.1 Vegetation 

Smith, Michalyna (1973) and Smith et al. (1998) describe the native vegetation of the Red River 

Valley, which applies to a large percentage of the Project area.  

The native vegetation within the Red River Valley is dominantly mixed tall prairie grasses, 
meadow prairie grasses and herbs. This has largely disappeared due to cultivation (Smith et al, 
1998). Groves of white elm, Manitoba maple and green ash occur along many of the better 
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developed streams and creeks through the area (Smith et al., 1998). Bur oak is found on banks 
not prone to flooding. Poorly drained areas support slough and marsh grasses, willows, cattails 
and sedges. (Smith et al., 1998). 

Crops and planted shelterbelts have largely replaced the native vegetation except along the 

existing stream channels and associated flood plains (dyked and natural) and particularly along 

the Rosenheim Drain. At the proposed location Site ROS15, the vegetation is largely pastureland 

associated with poor or poorly drained soils at the abandoned/remnant oxbow and is devoid of 

any significant wooded vegetation (Map 4, Appendix A).  In certain years the proposed reservoir 

ROS15 site may be marshy in nature, but in most years the oxbow dries up due to limited water 

supply. The Rosenheim Drain is 100% re-constructed at this location and has little aquatic or 

significant wildlife habitat.  

4.2.2 Wildlife 

The Red River Valley region includes habitat for white-tailed deer, coyotes, rabbits, ground 

squirrels, and waterfowl. (Smith et al., 1998). The MSTW Planning District (i.e., RMs of Morden, 

Stanley, Thompson, Winkler) study contained as part of Bylaw 4-05 contains a description of the 

wildlife within the Winkler Ecodistrict (e.g. RM of Thompson and RM or Stanley): 

The Canada Land Inventory rates the Planning District as having moderate limitations for 

the production of waterfowl because of either adverse topography, poor water holding 

soil capacity, poor distribution or interspersion of marshes or basins or a combination 

thereof. This should not suggest however, that the Planning District does not provide 

habitat to other wildlife species. In fact, the Escarpment (i.e. upslope from the Winkler 

Ecodistrict in the Manitou Ecodistrict [west of area shown in Map 1 Appendix A]) is the 

most critical wildlife habitat in the Planning District, as it provides varied habitats to 

wildlife, ranging from wetlands, oak-aspen forest to sheltered river valleys. It is 

important for deer and wild turkey habitats since the slopes are attractive for warmth 

and winter shelter. The transition between the Escarpment and arable cropland is also 

noted for sharp-tailed grouse, ruffed grouse, fox, coyote and various songbirds, while the 

Tobacco Creek, Shannon Creek, Dead Horse Creek and the Pembina River provide for 

vegetated wildlife habitat, with potential for songbirds, shorebirds, small game and 

furbearers such as muskrat, beaver, mink and weasel.  

Clearly, as one transitions from the Escarpment to the Red River Valley, land use includes an 

increase in arable land and a decrease in habitat, and consequently a significant decrease in 

wildlife.   In the specific Project area, habitat is extremely limited, with the major water bodies 

being the irrigation reservoirs, the creeks/drains having limited riparian zones.   Continuity of 

habitat is further disrupted by highways, roads and farm activities.  

4.2.3 Species at Risk 

Contact was made with the Manitoba Conservation Data Centre (CDC) manager to determine 

the potential for existence of rare and endangered species, or other species of conservation 

concern (Appendix C [C.3]).  A response has not been received to date.  The Project is mainly 

being constructed on cultivated land as detailed above. Section 4.3 discusses aquatic species at 

risk.  
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4.3 Aquatic Environment 

Previous Environment Act Licenses (EALs) in this vicinity were reviewed with respect to Federal 

Department of Fisheries and Oceans (DFO) requirements, and the license clauses pertaining to 

fisheries. Minimum in stream flows were identified in a previously issued EAL for Rosenheim 

Drain (e.g., EAL 2093R- Agassiz Resource Management Ltd.).  

An EAL issued for Rosenheim Drain (2093R) was reviewed for conditions included to minimize 

aquatic impacts  (available at: 

https://www.gov.mb.ca/sd/eal/registries/3636.2agassiz/licence2093r.pdf).  The following 

clauses are pertinent to the Rosenheim Drain and further downstream towards the Deadhorse 

Creek and Red River.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.gov.mb.ca/sd/eal/registries/3636.2agassiz/licence2093r.pdf
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It is assumed similar conditions will apply to this Project. Additional assessment of conditions at 

the Project site follows.  

4.3.1 DFO Classification Maps 

The Project area is traversed by Rosenheim Drain (Map 1, Appendix A). Rosenheim Drain at this 

site is a constructed and maintained Provincial Drain; it is dyked to prevent flooding, presumably 

of the Blumengart Colony and downstream farms.   Fishery is limited by the low habitat value 

and distance from the Red River, natural and man-made barriers to fish migration (e.g., drop 

structures, snow), and lack of overwinter flows (and ice).  

The Government of Canada and the Province of Manitoba convened the Manitoba Drain 

Maintenance Committee to better understand the nature of agricultural drains as supporting 

fish communities. Subsequently, in January 2014, the Department of Fisheries and Oceans 

(Milani, D.W. 2013) released classifications of streams throughout Manitoba, including the area 

of interest along the Rosenheim Drain within the Project area. Appendix E provides a copy of 

relevant report figures and questions and answers with respect to the reference.  

Milani (2013) summarizes five years of field surveys (2002-2006) and presents a first iteration of 

classified fish habitat maps. The classified fish habitat maps break the habitat of agricultural 

waterways into 5 habitat types, A, B, C, D or E, based on gross measurements of fish habitat 

complexity (complex, simple, indirect) and the fish species presence (captured or expected) and 

whether the habitat supports Commercial, Sport/Recreational, Domestic or Indigenous, or SARA 

listed Fish vs. Forage Fish vs. No Fish).  

Generally, Type A and B habitat types support Commercial, Sport/Recreational, Domestic or 

Indigenous, or SARA species with Type A habitat being complex and Type B habitat being simple. 

Habitat Type C and D habitats support Forage Fish species with Type C habitat being complex 

and Type D habitat being simple. Habitat Type E drains can be simple or complex but provide 

indirect fish habitat. 

The maps provide a risk assessment for the potential of impacts to fish and fish habitat in agri-

Manitoba from a variety of works that occur in and near water, to be supplemented with local 

knowledge.   According to Figure 8, Rosenheim Drain adjacent to the Project area is currently 

considered to be Class D habitat. In other words, the reach downstream of the Project is 

considered to provide simple habitat for Forage Fish.  

Milani (2013) provides further detailed information on methodologies, techniques, channel 

photos and fishing results. This extensive report is clearly the best information currently readily 

available for making an initial determination of impact of the Project.  
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Figure 8 – DFO Habitat Classification of Streams and Constructed Drains 
in the Rosenheim Drain Project Area 
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4.4 Socio Economic Environment 

The Project area in the RM of Rhineland is largely agricultural in nature. The Village of 

Gnadenthal is located to the south of the Project area and the larger town of Altona is located 

due east of the Project area.  

The Project area is traversed by RM of Rhineland Road 9N and Road 15W which are connecting 

municipal roads that lead to PR201, PR 306 and PTH 32 which are regional arteries leading from 

the Project area to the PTH 14 and 3, which lead north to potato processing plants in Carberry 

and Portage La Prairie.   

The Project will generate significant economic activity and will have total irrigation system 

expenditures in the order of $2.4 M (not including the potato shed and farm equipment). A 

significant portion of the expenditure (approaching 50%) will be spent on goods and services 

from outside the Project. Estimated expenditures are as follows. 

 Reservoirs   $0.9 M 

 On Farm  $0.5 M 

 Pipelines  $0.6 M 

 Power   $0.1 M 

 Pumps   $0.3 M 

Currently there is three phase power in the Project area. The preferred power source based on 

environmental impact is Hydro-electric power; but capital costs will have to be evaluated to 

determine payback on investing in Hydro-electric power vs. Diesel engines.  Currently, diesel 

prices are dropping and electric prices are increasing.  

Blumengart Colony is a long-time agricultural producer operating in the RM of Rhineland. The 

Colony members work on all aspects of farm operations.  The Project is geared to enhance the 

environmental and economic security of this farm operations, and to maintain and enhance 

their employment opportunities. Incremental employment due to the Project is associated with 

construction (short term) and operations (long term).  

4.5 Public Safety and Human Health 

Public safety is a primary concern for Blumengart Colony. This starts with on farm safety for 

their members but extends to off farm safety associated with truck traffic from the Project area 

to the potato storage sites. Blumengart Colony will have a direct haul contract for 2020 to 

potato processing plant(s).  They have also rented an existing potato storage nearby (e.g. south 

of PR 201).   As they expand operations they may need to construct their own potato storage 

facility.   All truck drivers are provided with ongoing safety training, including defensive driving, 

follow standard operating procedures and are subject to scheduled performance reviews.  
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Producers in the the RM of Rhineland and adjacent RM of Stanley have been developing off 

stream reservoirs of this nature since the early 1990’s and growing potatoes since the 1980’s or 

before. The nearest reservoirs are directly upstream on the Rosenheim Creek (S9), to the south 

on Buffalo Drain (S14) and on the Hespler Drain (S15b) (Map 3; Appendix A).   These reservoirs 

are included in EAL 2093R issued to Agassiz Resource Management (amended in 2015).  There 

have been no reported issues with the operation of these reservoirs related to public safety and 

human health. The Blumengart Colony reservoir site (ROS15) would be designated with signage 

warning of dangers and prohibiting trespassing.  

All irrigation pipelines are mapped with GPS and as-constructed plans can be filed with the RM 

of Rhineland as required. The majority of pipeline will be located on easement on private 

property. Where necessary, the RMs will be approached to allow the pipelines to be buried in 

their road allowances. Pipelines will be duly marked on each ½ mile (per their location).  

Pipeline crossings are of special consideration for irrigation projects. All road crossings include a 

liner pipe, which is intended to contain pipeline water breaks to outside the travelled road and 

to prevent sink holes on the traffic area. All creek crossings will be marked on either site of the 

creek. All other crossings will adhere to appropriate regulations (e.g., Transport Canada, 

Manitoba Infrastructure), and will require approval by the appropriate authorizing agency. 

Riser pipes are used to bring water to the edge of fields and to allow for venting of air and 

water. All riser pipes (turnouts, air valves, valves) are protected with wooden bollards which are 

painted white and include reflectors and signage. Special care needs to be taken where known 

off road activity is occurring (e.g., quads, snowmobiles).  

Intake systems to the Creeks (Rosenheim Drain) are marked to maintain safety for users of the 

public waterways.  There is no known navigation activity taking place on the Rosenheim Drain; it 

would be unsafe during flood conditions, and is generally dry in late spring and summer.   

The raw water being pumped in the pipelines poses no risk to human health as it is not modified 

in any form. Backflow prevention devices will be provided on farm where fertigation systems are 

employed at the pivots, to prevent uncontrolled discharge of fertilizer in the event of pipeline 

breaks.  

The irrigation systems are automated and are complete with safety shut offs to prevent them 

from moving off farm.  

The remaining farming processes (e.g., planting, spraying, harvest) are carried out in accordance 

with Provincial farm safety regulations; and Blumengart Colony have ongoing safety programs 

for their members. 

All contractors operating on the construction sites will be required to be COR certified or 

equivalent (Construction Safety Association of Manitoba, 2014). Currently the Blumengart 

Colony is planning to construct the reservoir (ROS15) with contracted forces.  
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4.6 Protected Areas  

There are no parks or protected areas located with the Project area.   There are two wildlife 

refuge within 10 km; the CJ Froese and CD Falk Wildlife Refuges are north of the Project area.  

The nearest provincial park is the Pembina Valley Provincial park which is approximately 47 km 

east of the Project area.  

4.7 Indigenous Communities 

The nearest Indigenous communities to the Project consist of First Nation communities of 

Dakota Tipi and Long Plain First Nation to the north, Swan Lake to the north west, Roseau River 

and Buffalo Point to the east. All First Nation communities are greater than 30 miles from the 

Project area and have no known interest in Project.  

4.8 Heritage Resources 

Contact was made with Manitoba Historic Resources Branch in to ascertain what existing 

heritage resources exist within the Project area. A copy of the correspondence is included in 

Appendix C (C.2). A response had not been received at time of printing this EAP. The Proponents 

will follow up after submitting this report.  

There is published and marked Historical sites in the rural areas, mainly demarking school 

districts and other more recent cultural resources. To our knowledge there are none of these at 

the proposed reservoir site(s) and any pipelines will be routed to avoid these Historic sites.   

More ancient sites associated with Indigenous activities are less well documented and past 

activities within the Project study area are possible. A book titled Uncovering Early Aboriginal 

History in Southern Manitoba (2011), provides a reference that could be consulted. It is a 128 

page book with 74 illustrations comprising maps, artifact photos and drawings, and "people 

pictures" showing living scenes and imagery based on the findings at a recently excavated site 

near the Pipestone Creek in Southwest Manitoba and other sites in southern Manitoba and 

elsewhere. The volume describes the objectives of conducting excavation of archaeological sites 

in general. It relates what happened at a certain locale on the prairie landscape.  

Under provisions of The Heritage Resources Act (1986), land developers may be called upon to 

provide for, at their own cost, the mitigation of impacts on Manitoba heritage resources. The 

Proponent is aware of this responsibility.  
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5.0 Environment Effects 

Potential impacts of the development on the environment, are described in detail in this 

section, including recommendation of mitigation measures and subsequent significance of the 

impact on the environment of the Project area. 

5.1 Impact and Mitigation on Physical Environment   

5.1.1 Impact on Geology and Groundwater 

There is currently no planned groundwater withdrawal.  

The reservoirs will be designed to not leak into underlying deep glacial till or bedrock and are 

located to the east of the known Winkler Aquifer footprint.  Test holes at site ROS15 are pending 

but will confirm adequate a minimum of 4 m silty clay below the surficial sandier and siltier soils. 

Additional investigation will occur in May 2020 to confirm extent and depth and uniformity of 

the near surface silty clays and to design positive reservoir seepage cut-off systems (e.g., clay 

liner and base).  

The irrigated lands will follow Beneficial Management Practices regarding wind and water 

erosion and Provincial nutrient management guidelines based on individual field by field basis 

(see nutrient management zones Map 7; Appendix A).  There are no direct groundwater users 

on the parcels planned for irrigation.  The Blumengart Colony gets their domestic water supply 

from the Pembina Valley Water Cooperative.  

Follow up by the Proponent could include one on one discussions any nearby well owners and 

baseline water sampling (e.g., to define pre-Project conditions) if any known or unknown 

groundwater users are identified.   

The only unique geologic features near the Project area are the Winkler Aquifer and the 

Emarado Beach ridge. None of the proposed reservoir sites will negatively impact either of these 

features as they are not within or in close proximity to the planned Project footprint. Care will 

be taken with pipeline construction to identify any potential downslope groundwater 

movement in trenches (e.g., clay plugs).  

There are no significant impacts anticipated on geology and / or groundwater because of the 

proposed construction or operation activities. 
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5.1.2 Impact Surface Water Hydrology and Water Quality 

Surface water will be diverted and stored in the planned reservoir (ROS15). The reservoir will be 

engineered by qualified professional engineers registered with their Association of Professional 

Engineers and Geoscientists in Manitoba.  

Water diversion rates will vary at a rate of up to a maximum of 520 liters per second (8000 US 

gpm) but could be increased to 750 litres per second (11,500 US gpm) per EAL 2093R approved 

rates. Diversions would last for about 5 - 10 days depending on the rate of diversion. The water 

to be diverted is largely spring freshet runoff from snowmelt and rainfall and is not expected to 

include any component of groundwater baseflow (see Appendix D). Allocation will be made by 

Manitoba Conservation and Climate from available water allocation budgets, based on careful 

consideration of economic and environmental uses of water. The Project has been issued a 

Development Authorization Permit for construction (Appendix C [C.1]).  The Project will be 

issued a Water Rights Licence after construction. All Water Rights License conditions will be 

adhered to by the Proponent.  

The Project will have little impact on the large channel forming flows and associated 

downstream flooding along the Rosenheim Drain or the Deadhorse Creek as it meanders to the 

Red River, with maximum diversion rates at less than 6% of observed peak daily flows (e.g., 

Upper Quartile peak flow at Deadhorse Creek at Morden (1.8 m3/s) and at Rosenfeld (8.0 m3/s); 

with peak flows another order of magnitude larger (e.g. 40 m3/sec at Morden and > 200 m3/s at 

Rosenfeld). Minimum in stream flows will be maintained in accordance with any EAL and Water 

Rights Licenses issued; it is anticipated the MIF will be 0.18 m3/sec per EAL 2093R. Variable rate 

pumping can be utilized to maintain minimum required flows (e.g., based on water level). The 

minimum in- stream flow will help to maintain downstream flow during withdrawals and 

support the duration of the recessional limb of the hydrograph downstream of the Project area.  

The impact of tile drainage and irrigation on runoff are described in Section 5.1.3 (Impact and 

Mitigation on Soil-Landscape Resources). This section also describes the impact of irrigation and 

drainage on nutrient management.  Blumengart Colony will make some consideration of tile 

drainage water recycling going forward, with reference to recent BMPs issued by Manitoba 

Agriculture through PAMI (available at: http://pami.ca/beneficial-management-practices-for-

agricultural-tile-drainage-in-manitoba/) (Appendix  I).  

Measures to prevent sediment runoff from Project construction sites is described under Section 

5.2.3 (Impact on Fisheries) and Section 5.1.4 (Impact on Soil Erosion and Transport).  

Backflow prevention will be included on all irrigation systems, and those employing fertigation 

systems; to prevent backflow of fertilizer into the distribution pipelines. Discharge from 

irrigation pipeline to waste (e.g., ditches) will be controlled and only undertaken during filling, 

commissioning, and draining of the pipelines.  

There are no significant impacts anticipated on surface water hydrology or water quality 

because of proposed construction or operation activities.   

 

http://pami.ca/beneficial-management-practices-for-agricultural-tile-drainage-in-manitoba/
http://pami.ca/beneficial-management-practices-for-agricultural-tile-drainage-in-manitoba/
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5.1.3 Impact and Mitigation on Soil – Landscape Resources 

Stantec (2011) established guidelines for assessing the suitability of soil-landscapes for irrigated 

crop production in Manitoba. In accordance with that guideline, individual field by field 

assessments were made for the 26 fields being considered for irrigation development. The land 

suitability assessment, certification of irrigation suitability and recommendation of Best 

Management Practices was completed by a Professional Agrologist (AgriEarth Consulting Ltd.). 

Table 10 provides a summary of recommendations for irrigation suitability for each field. 

Generally, the fields proposed for irrigation are well-suited for irrigation and the production of 

potatoes, as discussed in Section 4.1.8 and summarized in tables 6 and 7, and no additional field 

investigations are recommended to confirm suitability at this time. However, some limitations 

to irrigated crop production, specifically potatoes, require special consideration prior to 

development and/or require special management consideration if developed for irrigation. 

Specifically, the occurrence of fine (clay) textured soils and associated ratings of Fair for general 

irrigation suitability and Class 5 for land suitability for irrigated potato production affect a 

significant portion of fields 3a, 5E, 6, 8, 9 and 15/16W. Class 5 soils are considered to have the 

least desirability for potato production (presumably due to harvestability concerns) and also 

have limited drainability and soil water movement (hydraulic conductivity). The agronomic 

limitations these soils pose for irrigated potato production are difficult to mitigate through 

improvement or other management practices.  Hence, the fields affected by these limiting clay 

soils are considered to have a precautionary recommendation for irrigation development. 

A combination of clay soils and poor drainage in the west half of field 5E warrants a additional 

investigation to confirm suitability prior to development for irrigation for potato production. The 

proponent currently cultivates this area and states its productive.       

Assessment of irrigation suitability includes consideration of the impact of the addition of 

supplemental water through irrigation on soil drainage limitations. The Project study area is 

predominantly imperfectly drained (Map 5, Appendix A). A limited portion of the soils are 

considered well drained, primarily in the southern portion of the Project study area.  

Due to the limitations of these imperfectly drained soils, the proponent has previously 

developed tile drainage in numerous fields and is planning for tile drainage improvements on 

the remaining fields in the future. A summary of tile drainage status on fields proposed for 

irrigation is provided in Table 10. The primary benefit of tile drainage would be relief of high 

water tables in early spring, and allowing for earlier planting, easier access for implementation 

of best production practices, and prevention of crop drown out (Sands, 2013). Secondary 

benefits to the environment would be reduced surface runoff (Sands, 2013) and associated 

sediment and phosphorus loading to the streams. Improved crop production uniformity and 

crop productivity resulting from tile drainage improvements are generally considered beneficial 

to environmental sustainability of the crop production system in this region, as previously 

discussed in Section 4.1.7.  

There are no significant impacts anticipated on soil landscape resources resulting from 

proposed irrigation (and associated drainage) development. The guidelines through which 

BMPs were identified are described in more detail in Stantec (2011).  
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5.1.4 Impact on Soil Erosion and Transport 

Wind and water-driven soil erosion is an important consideration in the soils of the Project study 

area. Traditionally, BMPs implemented in the Project study area include shelterbelts, cover 

crops and reduced tillage of crops in rotation with potatoes. The implementation of tile drainage 

is considered a relatively new measure to reduce the potential for soil erosion due to water, as it 

increases the available storage of infiltrated water and reduces surface ponding and runoff. In 

addition, saturation levels are reduced on tile drained land, conditions favourable for soil 

compaction are reduced, and water infiltration is increased, adding to crop water utilization and 

again reducing water erosion.  

The land being proposed for irrigation is already under intensive annual crop production, the 

development of irrigation for potato production results in an incremental change to potential 

impact on soil erosion. The production of potatoes represents an intensification of the annual 

cropping system, including, typically, more intensive soil disturbance (seedbed preparation, 

hilling, harvesting, etc.). Therefore, BMPs are recommended to mitigate the potential for 

increases in soil erosion risk and potential for increased soil loss.  

Specific BMPs that should be incorporated include, but are not limited to: 

• Residue Management and Tillage 
o Reduced/conservation tillage practices will be adopted where feasible. 

o Anchoring of potato vines with light disking following harvest. 

o Crop rotation will include high residue crops, namely fall rye following potato crops. 

o Stubble and trash (e.g., corn stalks) will be managed to minimize fall tillage, promote 

incorporation and/or maintain stubble. 

o In extreme situations straw will be spread to increase trash on field after potato harvest 

(e.g., where cover crops not possible and erosion potential significant). 

• Fall Cover Crops 
o Fall rye is planned in the crop rotation and will be planted following potato harvest (e.g., 

on early harvested fields), whenever timing permits.  

• Shelterbelts and Permanent Cover 
o Shelterbelt planting will be maintained where feasible (e.g., edge of field, block 

plantings) depending on the nature of the irrigation system and field shape. 

o Permanent grass cover will be maintained along edges of waterways 

• Irrigation and Drainage  
o Irrigation of dry soils in spring in extreme conditions to mitigate wind erosion risk. 

o Prevent over-irrigation (e.g., saturate soils) by monitoring soil moisture and following 

irrigation scheduling, to prevent irrigation from contributing to runoff events. 

o Irrigate at application rates below the infiltration rate of the field specific soil.  

o Incorporation of tile drainage in the future to improve soil potential for infiltration and 

improve water usage. 

o Use of dammer-diker system to create surface water storage in rows to improve soil 

capacity to infiltrate larger rainfalls and reduce runoff. 
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Construction activities must also account for the potential erosion of bare soil exposed or 

modified during construction of the proposed reservoirs and pipelines. Best construction 

practices to be followed to manage erosion and sedimentation related to reservoir development 

are documented in Appendix F and discussed further under the section on Impact on Fisheries. 

Contractors will be required through contract specifications to follow the prescribed measures 

for erosion and sediment control. Protection of soils exposed during excavation and installation 

of pipelines should also be considered. If pipelines are installed through areas of permanent 

cover (e.g., grassed areas), these areas should be re-seeded with an appropriate seed mix 

following the completion of pipeline installation. 

Given the implementation of the Best Management Practices as outlined above and as 

summarized in Table 10, there are no significant incremental impacts anticipated on Soil 

Erosion and Transport anticipated because of the Project.  

5.1.5 Soil Nutrients 

Most of the soils in the Project area are rated as nutrient management zone N1 (98%) or N2 

(2%) in accordance with the Nutrient Management Regulation (M.R. 62/2008). This legislation 

dictates the allowable residual soil nitrogen according to soil-landscape properties and 

allowable phosphorus application rates based on residual phosphorus concentrations. The 

regulation is intended to guide sustainable production systems that will minimize nutrient losses 

to surface water and groundwater.  

Agronomic management influences the nutrient balance in the soil and potential risk of leaching 

and/or runoff losses. In recent years, a better understanding has developed of the benefits to 

potato yield and quality from tailoring fertilizer to crop demand (i.e., “spoon-feeding”). 

Fertigation systems have become a common element of irrigation systems designs for delivering 

supplemental nitrogen needs. Fertigation allows lower starter nitrogen applications and, 

combined with the timing of small, subsequent applications, minimizes the potential for 

leaching losses following early season rainfall events. Combined with advanced methods such as 

variable rate nutrient application systems there is now advanced capacity to better precision 

farm for optimized nutrient use efficiency. Generally, 4R nutrient stewardship should be 

followed for sound nutrient management for the cropping system on fields associated with the 

Project.  

Some BMP guidelines for potato production and soils under tile drainage are available, as 

follows: 

• University of Minnesota (2008) documents BMPs for Nutrient Management on Irrigated 
Potatoes (see Appendix G), available at: 

https://conservancy.umn.edu/bitstream/handle/11299/198232/n-bmps-irrigated-
potatoes-2008.pdf?sequence=1&isAllowed=y  

• BMPs for nutrient management under tile in Manitoba, including considerations for 
nitrogen, phosphorus and manure nutrient sources, are provided through the Prairie 
Agricultural Machinery Institute (PAMI), available at: 

http://pami.ca/beneficial-management-practices-for-agricultural-tile-drainage-in-
manitoba/ 

https://conservancy.umn.edu/bitstream/handle/11299/198232/n-bmps-irrigated-potatoes-2008.pdf?sequence=1&isAllowed=y
https://conservancy.umn.edu/bitstream/handle/11299/198232/n-bmps-irrigated-potatoes-2008.pdf?sequence=1&isAllowed=y
http://pami.ca/beneficial-management-practices-for-agricultural-tile-drainage-in-manitoba/
http://pami.ca/beneficial-management-practices-for-agricultural-tile-drainage-in-manitoba/
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The suite of BMPs available for producers include the following: 

• Application rates for nitrogen fertilizer should be based on recommended rates for potato 
variety and yield anticipated and should be appropriate for the Manitoba climate. 

• Account for spring soil nutrient status determined from soil sampling. 

• Meet the requirements of the Nutrient Management Regulation (62/2008) including 
managing nitrogen to meet allowable nutrient residual concentrations, considering limiting 
nutrient management zone classifications, and following phosphorus application limits 
based on soil residual concentrations.  

• Plan nitrogen application to achieve high efficiency of N use and minimal leaching to 
shallow groundwater and tile outflow.  

o Split application of N during planting and hilling  

o Fertigation of N during remainder of year where equipment is utilized 

o Petiole analysis of potato crop after emergence to track nutrient status of plant and 

indicate demand for split applications.  

o No nitrate in starter N 

• Practice irrigation scheduling and tailor irrigation applications to soil water holding capacity 
to avoid over-irrigation to minimize the potential for creating leaching conditions and/or 
events.  

• Track performance of nutrient management through water quality testing using 
groundwater monitoring and tile outflows, if applicable.  

• Consider University of Minnesota Irrigation Water Management Considerations for Sandy 
Soils; AG-FO-3875 (see Section 5.1.6 below).  

• Consider PAMI Nutrient Management BMPs for Tile Drainage (IF-01) (as introduced above 
and included in Appendix F).  

• Keep comprehensive field by field record keeping. 

• If manure is utilized: 

o Test manure for nutrient content 

o Calibrate manure application equipment 

o Apply manure uniformly through the field 

o Incorporation of manure 

o Follow Manitoba Nutrient Management Regulations related specifically to manure  

• Establish fall cover crops to utilize residual nitrogen, maintain soil health, and increase 
moisture infiltration in spring (Kahimba et al. 2008). Kahimba et al. (2008) found that during 
the spring, the cover crop treatment warmed and thawed earlier enabling more snow melt 
infiltration. If cover crops are used, removal of vegetative material prior to freeze up should 
be considered to reduce the potential for surface phosphorus losses from decaying 
vegetative material. 

Given the implementation of the Best Management Practices as outlined above and as 

summarized in Table 10, there are no significant incremental impacts anticipated on 

unintended loss of soil nutrients anticipated because of the Project.  
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5.1.6 Impact of Water Conservation Methods on Water Usage 

Managing irrigation systems for optimal use of allocated water resources requires a detailed 

assessment of crop water demands, field soil and topographic variability, irrigation and 

monitoring equipment technologies, and advanced agronomic techniques.  

Variable rate irrigation technology is still in the experimental stage (Evans et al., 2013), but none 

the less is being actively pursued by manufacturers and producers in many jurisdictions. To date 

the incremental investment has not proven its return to the producer. The future promise of 

this technology is for better utilization of available water resource, which is limited and 

increasingly expensive to develop. The Proponents are committed to using the latest irrigation 

technologies as it becomes feasible.  

Irrigation scheduling relies on first understanding the soil-landscape and the available water 

holding capacity. The University of Minnesota Publication – Irrigation Water Management 

Considerations for Sandy Soils in Minnesota (AG-FO-3875) provides an excellent summary of the 

concepts and technologies for managing water in the types of soils within the Project area.  

The concepts that must be understood are summarized here about the information contained in 

the individual field by field agronomic/irrigation suitability assessments. 

 Soil Texture and Infiltration 

Soil texture is a major determining factor in the ability of a soil to hold water. Detailed soils 

survey information was available for all Project fields, resulting in suitable mapping of the soil 

polygons for the entire Project. As slopes are predominantly level to nearly-level, soil texture 

largely determines infiltration rates in this soil-landscape. The predominantly medium (loam, 

very fine sandy loam) textured soils would be expected to have infiltration rates in the range of 

6 to 14 mm/hr (0.24 to 0.55 in/hr). The fine (clay) textured soils (approximately 15% of the 

Project study area) would be expected to have infiltration rates in the range of 3 to 5 mm/hr 

(0.12 to 0.20 in/hr). The moderately coarse (fine sandy loam) textured soils (approximately 7% 

of the Project study area) would be expected to have infiltration rates in the range of 11 to 18 

mm/hr (0.43 to 0.71 in/hr). 

The irrigation systems will be designed to ensure that application rates do not exceed infiltration 

rates to minimize the potential for surface ponding and runoff and ponding due to the 

application of irrigation water.  

Future considerations could include variable rate irrigation specifically geared to zoned variation 

of irrigation amounts to better match water holding capacity, soil slopes, irrigation demand 

variation and risk of surface water runoff.  

 Internal Drainage Class and Water Table Contribution 

Soils in the Project are rated as imperfectly drained (95% of the Project study area). The need for 

irrigation on imperfectly drained soils will be to some degree mitigated by the contribution of 

shallow groundwater to crop growth through capillary rise into the crop rooting zone (Cordiero, 

2013). Typically, imperfectly drained soils require less water than well drained soils due to this 

effect. The impact for water conservation is that irrigation scheduling and applications should be 
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adjusted to account for this contribution, when groundwater conditions are such that water is 

being supplied through capillary rise. 

Estimated heights of capillary rise above the surface of the groundwater table for different soil 

texture classes are provided in Table 9. The predominantly medium to fine textured soils in the 

Project study area would be expected to experience capillary rise in the range of approximately 

100 cm (40 in) or greater. 

The elevation of the water table can be determined by a couple of methods. Tile drainage flow 

indicates water table within the depth of tile. For deeper measurements, test piezometers may 

be required. Typically, the shallow water table is regenerated each spring. However, situation 

may exist where the initial water table is significantly lower than the tile (e.g., preceding 

conditions). In this instance one could anticipate a higher irrigation demand.  

Table 9 – Estimated Height of Capillary Rise in Different Soil Textures 

Soil Texture Capillary Rise 

Very coarse sand (VCoS) 0.8" (2.0 cm) 

Coarse sand (CoS) 1.6" (4.1 cm) 

Medium sand (S) 3.2" (8.1 cm) 

Fine sand (FS) 6.8" (17.3 cm) 

Very fine sand (VFS) 16.0" (40.6 cm) 

Silt (Si) 40.0" (101.6 cm) 

Clay (C) >40.0" (>101.6 cm) 

Source: Handbook of Drainage Principles, OMAFRA, Publication 73 taken from 

https://www.gov.mb.ca/agriculture/environment/soil-management/soil-management-guide/soil-

salinity.html 

 

 Available Water Holding Capacity 

The available water holding capacity (AWHC) provides a measure of the amount of water that a 

soil can hold and make available for crop use. It is a useful measure to support irrigation 

scheduling and application depths. This is usually reported in inches per foot or mm per meter. 

Available water holding capacity is determined as the difference between field capacity and 

permanent wilt point. This is the total amount available to the plant and, when multiplied by the 

effective plant rooting depth, provides an estimate of the allowable depletion factor, or the 

amount of soil water drawdown that should be allowed prior to an irrigation application. 

Irrigation applications should be tailored to replace the same amount of water that has been 

depleted to bring soil the soil water content back to field capacity.  

The irrigation interval is simply the allowable water depletion divided by the rate of 

evapotranspiration less water supplied through rainfall and/or capillary rise. Irrigation systems 

must be designed to meet the peak water demands associated with maximum root depth, 

maximum evapotranspiration and minimum precipitation. Short-term water deficits drive this 

design (e.g., Table 4). Variable application rates (timing intervals and/or application depths) over 
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time and between fields can be utilized to account for variable evapotranspiration rates, 

variable effective rooting depth, changes in soil texture and AWHC, and landscape 

position/drainage class (e.g., proximity to capillary fringe). For example: 

• Applications of smaller amounts (reduced application depth) are favourable early in the 
growing season when effective rooting depths are relatively shallow and ET rates are 
relatively low. 

• More frequent applications of smaller amounts (reduced application depth) are favourable 
on coarse textured soils with lower AWHC and allowable depletion. 

• Less frequent and larger amounts (increased application depth) may be favourable on 
medium textured soils with high AWHC later in the growing season when effective rooting 
depths are relatively deep and ET rates are relatively high.  

 Irrigation Scheduling Approaches 

University of Minnesota (2008) documents the basic irrigation scheduling approaches: 

• Feel method 

• Check book method 

• Soil water measurement (e.g., tensiometers, TDR) 

Currently the producers practice the feel method. The check book method (for example the 

Alberta Irrigation Management Model (Alberta Agriculture and Rural Development, 2014)) is not 

well suited to the Project area because it does not account for capillary rise (Ayers et al., 2006). 

The soil water measurement technology has recently taken on renewed interest due to the 

number of companies now offering real-time, telemetric monitoring solutions. This technology 

can improve the performance of the irrigation scheduler.  

New technology is available to producers, to supplement and calibrate their field knowledge of 

soil water status. Real time irrigation sensors are being actively marketed by industry. These 

technologies not only provide real time instantaneous data but allow producers to see spatial 

and temporal trends as well as to document responses to rain and irrigation events, and the 

impacts of capillary rise. 

The proponent will employ the use of professional agronomists (e.g., Certified Crop Advisor, 

Professional Agrologist) to help with evaluation of this technology in the context of the Project 

area soils. Producers in Manitoba have been actively involved with AAFC and University of 

Manitoba researchers, and local agro-meteorological companies and have experience in the 

application of this technology. While it is early in the process of technology adoption, there is no 

doubt that this type of data has led to an increased understanding of the water balance in these 

soils. An example of this approach is provided in Cordiero (2013), which is a Ph.D. thesis issued 

from the BioSystems Engineering department at the University of Manitoba, based on data from 

Hespler Enterprises Ltd. farm in the same region as the Project.  

Given the implementation of the Best Management Practices as outlined above and as 

summarized in Table 10, there are no significant impacts anticipated on Conservation and 

Beneficial Use of Water Resources resulting from over-irrigation anticipated because of the 

Project. 
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Table 10 – Proposed Irrigated Fields, Irrigation Suitability Recommendation and Recommended BMPs for Major Considerations 

Field ID 
Legal Land 

Location 
Irrigation Suitability 
Recommendation 

Recommended Beneficial Management Practices (BMPs) 
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Tile Drainage  
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1/2E SE-20-2-3-W1    Recommended x    x x x      x    x     no, future planned 

1/2W SW-20-2-3-W1 Recommended x    x x x      x    x     no, future planned 

3a S-21-2-3-W1 Recommended, precautionary1 x    x x x      x    x   x  no, future planned 
3b N-15-2-3-W1 Recommended x            x         no, future planned 

5E NE-21-2-3-W1 Recommended, precautionary 
(E1/2 of field)1,2 

Phase II investigation required 
(W1/2 of field)3 

x    x x x      x    x   x  no, future planned 

5W NW-21-2-3-W1 Recommended x    x x x      x    x     no, future planned 

6 SW-28-2-3-W1 Recommended, precautionary1 x    x x x      x    x   x  no, future planned 

8 SE-28-2-3-W1 Recommended, precautionary1 x    x x x      x    x   x  no, future planned 

9 SW-27-2-3-W1 Recommended, precautionary1 x    x x x      x    x   x  no, future planned 

10 SW-26-2-3-W1 Recommended x    x x x      x    x     yes 

11 NE-22-2-3-W1 Recommended x    x x x      x    x     no, future planned 

12 NW-26-2-3-W1 Recommended x            x         no, future planned 

13 SE-26-2-3-W1 Recommended x    x x x      x    x     no, future planned 

15/16W W-22-2-3-W1 Recommended, precautionary1 x    x x x      x    x   x  yes 

17b E-15-2-3-W1 Recommended x    x x x      x    x     partial 

18a 15-2-3-W1 Recommended x    x x x      x    x     yes 

18c SW-15-2-3-W1 Recommended x    x x x      x    x     yes 

19a S-16-2-3-W1 Recommended x    x x x      x    x     yes 

19c S-16-2-3-W1 Recommended x    x x x      x    x     yes 

20/21b N-16-2-3-W1 Recommended x    x x x      x    x     yes 

20/21c N-16-2-3-W1 Recommended x    x x x      x    x     yes 

22 NE-17-2-3-W1 Recommended x    x x x      x    x     no, future planned 

23 SW-17-2-3-W1 Recommended x    x x x      x    x     no, future planned 

24 NW-17-2-3-W1 Recommended x    x x x      x    x     no, future planned 

25b NW-10-2-3-W1 Recommended x    x x x      x    x     no, future planned 

26a NW-10-2-3-W1 Recommended x    x x x      x    x     no, future planned 

Notes: 
Refer to Stantec 2011 for more detailed information on the guidelines for irrigation suitability recommendations and determination of recommended beneficial management practices. 
1. Recommended, precautionary due the occurrence of fine (clay) textured soils and associated ratings of Fair for general irrigation suitability and Class 5 for land suitability for irrigated potato production affect a significant portion of fields. The agronomic limitations 

these soils pose for irrigated potato production are difficult to mitigate through improvement or other management practices.  
2. Recommended, precautionary due to the occurrence of a significant portion of the field being considered poorly drained (combined with fine textured [clay] soils, as indicated in note 1, above). 
3. A Phase II field investigation is required to confirm suitability of soils in the west half of this for irrigation for potatoes (the east half of this field is considered to have a suitability of “recommended, precautionary” as it has better (imperfect) drainage.   
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5.2 Impact and Mitigation on Terrestrial and Aquatic Environments 

5.2.1 Impact on Terrestrial Habitat and Wildlife 

There is no planned alteration to habitat, other than the proposed reservoir site ROS15 located 

in the abandoned/remnant oxbow in NW 15-2-3 W.   The existing habitat is considered marginal 

being surrounded by the Blumengart Colony base of farming operations, having a limited water 

supply (e.g. drying up in summer) and having no pristine bush/trees.  The creation of a off 

stream reservoir at ROS15 would add to the wetland habitat, which is limited in the Project 

area.  Shelterbelt plantings could add to the habitat value of this site. Map 4 (Appendix A) 

highlights the lack of wetland habitat and the significance of the proposed water body within 

the Project area.  

There will little to no loss of trees, with efforts to maintain the existing field shelterbelts, and/or 

replace any disturbed by the irrigation systems installations.  Creek crossings are proposed to 

take place by directional drilling and every attempt will be made to keep damage to limited 

existing riparian zones to a minimum. The habitat at these locations are already disturbed due 

to the maintenance of the Manitoba Infrastructure drainage ditch and dykes, including 

management of grassed areas along these features.    

There are potential impacts anticipated on Terrestrial Habitat and Wildlife because of 

construction or operation activities. These impacts will be mitigated by limiting access for 

pipelines / intakes to what is absolutely necessary as a corridor; through additional tree 

plantings adjacent to the proposed reservoir sites (e.g., ROS15) and to replace any disturbed 

shelterbelts; through creation of wetland habitat and create new upland habitat at the 

proposed reservoir.  

5.2.2 Impact on Species at Risk  

The reaches of the Rosenheim Drain have been classified as NOT supporting species at risk (i.e. 

Class D) and have been significantly modified by human activities and development (e.g. 

channelized) to the point of being of limited habitat value.   The remainder of the Project area is 

cultivated land with little habitat value, and is not expected to support species at risk.  The 

Manitoba Conservation Data Center will be consulted regarding the potential for species at risk 

being reported in the Project area.  

The potential for species at risk or of conservation concern will be confirmed through a CDC 

search. However, due to the nature of Project activities and the current land use in the Project 

area species at risk not currently anticipated to be significantly impacted by Project activities.  

5.2.3 Impact on Fisheries 

The Rosenheim Drain in the Project area is considered to be Class D and as such is not 

considered to support Commercial, Sport/Recreational, Domestic or Indigenous, or SARA fish 

species. The Rosenheim Drain in the Project area is channelized and migration to it is restricted 

by drop structures downstream towards the Red River.  

Rosenheim Drain is not listed as a designated waterway. Furthermore, according to the DFO 

web site, a Project does not require DFO review if it meets the following criteria: 
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Water Extraction 

Surface water extraction for commercial bottling, drinking and sanitary, industrial use, 

thermal/nuclear generation, agricultural irrigation and other uses. 

There is no reduction in the width of nearby water bodies. 

All the off-stream reservoirs will only extract water during spring freshet and will not impact the 

stream width on the Rosenheim Drain. 

None the less DFO guidelines for minimizing impact of construction activities on Fisheries will be 

followed including but not limited to: 

General activities around water  

• Plan activities near water such that materials such as paint, primers, blasting abrasives, rust 
solvents, degreasers, grout, or other chemicals do not enter the watercourse. 

• Develop a response plan that is to be implemented immediately in the event of a sediment 
release or spill of a deleterious substance and keep an emergency spill kit on site. 

• Ensure that building material used in a watercourse has been handled and treated in a 
manner to prevent the release or leaching of substances into the water that may be 
deleterious to fish. 

Construction of intakes 

• Clearing of riparian vegetation should be kept to a minimum: use existing trails, roads or cut 
lines wherever possible to avoid disturbance to the riparian vegetation and prevent soil 
compaction. When practicable, prune or top the vegetation instead of grubbing/uprooting. 

• Minimize the removal of natural woody debris, rocks, sand or other materials from the 
banks, the shoreline or the bed of the waterbody below the ordinary high-water mark. If 
material is removed from the waterbody, set it aside and return it to the original location 
once construction activities are completed. 

• Immediately stabilize shoreline or banks disturbed by any activity associated with the 
Project to prevent erosion and/or sedimentation, preferably through re-vegetation with 
native species suitable for the site. 

• Restore bed and banks of the waterbody to their original contour and gradient; if the 
original gradient cannot be restored due to instability, a stable gradient that does not 
obstruct fish passage should be restored. 

• If replacement rock reinforcement/ armoring is required to stabilize eroding or exposed 
areas, then ensure that appropriately-sized, clean rock is used; and that rock is installed at a 
similar slope to maintain a uniform bank/shoreline and natural stream/shoreline alignment. 

• Remove all construction materials from site upon Project completion 
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Using PTO Driven Tractors for Filling 

• Ensure that machinery arrives on site in a clean condition and is maintained free of fluid 
leaks, invasive species and noxious weeds. 

• Whenever possible, operate machinery on land above the high-water mark, in a manner 
that minimizes disturbance to the banks and bed of the waterbody. 

• Wash refuel and service machinery and store fuel and other materials for the machinery in 
such a way as to prevent any deleterious substances from entering the water 

During Creek/Drain Crossings  

• Limit machinery fording of the watercourse to a one-time event (i.e.,, over and back), and 
only if no alternative crossing method is available. If repeated crossings of the watercourse 
are required, construct a temporary crossing structure. 

• Use temporary crossing structures or other practices to cross streams or waterbodies with 
steep and highly erodible (e.g.,, dominated by organic materials and silts) banks and beds. 
For fording equipment without a temporary crossing structure, use stream bank and bed 
protection methods (e.g.,, swamp mats, pads) if minor rutting is likely to occur during 
fording. 

• Time work in water to respect timing windows to protect fish, including their eggs, juveniles, 
spawning adults and/or the organisms upon which they feed. Guidance on timing is 
provided by the Department of Fisheries and Oceans at: http://www.dfo-mpo.gc.ca/pnw-
ppe/timing-periodes/mb-eng.html 

• Minimize duration of in-water work. 

• Conduct in-stream work during periods of low flow, or at low tide, to further reduce the risk 
to fish and their habitat or to allow work in water to be isolated from flows. 

• Schedule work to avoid wet, windy and rainy periods that may increase erosion and 
sedimentation. 

• Design and plan activities and works in waterbody such that loss or disturbance to aquatic 
habitat is minimized and sensitive spawning habitats are avoided. 

• Design and construct approaches to the waterbody such that they are perpendicular to the 
watercourse to minimize loss or disturbance to riparian vegetation. 

• Avoid building structures on meander bends, braided streams, alluvial fans, active 
floodplains or any other area that is inherently unstable and may result in erosion and 
scouring of the stream bed or the built structures. 

• Undertake all instream activities in isolation of open or flowing water to maintain the 
natural flow of water downstream and avoid introducing sediment into the watercourse 

  

http://www.dfo-mpo.gc.ca/pnw-ppe/timing-periodes/mb-eng.html
http://www.dfo-mpo.gc.ca/pnw-ppe/timing-periodes/mb-eng.html
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During Construction of Reservoirs and Pipeline Distribution Systems 

• Develop and implement an Erosion and Sediment Control Plan for the site that minimizes 
risk of sedimentation of the waterbody during all phases of the Project. Erosion and 
sediment control measures should be maintained until all disturbed ground has been 
permanently stabilized, suspended sediment has resettled to the bed of the waterbody or 
settling basin and runoff water is clear. The plan should, where applicable, include:  

o Installation of effective erosion and sediment control measures before starting work to 

prevent sediment from entering the water body. 

o Measures for managing water flowing onto the site, as well as water being 

pumped/diverted from the site such that sediment is filtered out prior to the water 

entering a waterbody. For example, pumping/diversion of water to a vegetated area, 

construction of a settling basin or other filtration system. 

o Site isolation measures (e.g.,, silt boom or silt curtain) for containing suspended 

sediment where in-water work is required (e.g.,, dredging, underwater cable 

installation). 

o Measures for containing and stabilizing waste material (e.g.,, dredging spoils, 

construction waste and materials, commercial logging waste, uprooted or cut aquatic 

plants, accumulated debris) above the high-water mark of nearby waterbodies to 

prevent re-entry. 

o Regular inspection and maintenance of erosion and sediment control measures and 

structures during construction.  

o Repairs to erosion and sediment control measures and structures if damage occurs. 

o Removal of non-biodegradable erosion and sediment control materials once site is 

stabilized. 

Design of Intake Systems 

• Ensure that all in-water activities, or associated in-water structures, do not interfere with 
fish passage, constrict the channel width, or reduce flows below required in-stream levels. 

• The upper Rosenheim Drain is not considered to be required to be screened, given the 
ephemeral nature of the stream, the position within the watershed, the downstream 
blockages during times of water withdrawal.  

The potential for impacts on Fisheries due to construction or operation activities will be 

mitigated by employing best practices when constructing and operating in proximity to the 

Rosenheim Drain, and by limiting withdrawal rates to maintain the minimum instream flow 

rate (rate to be confirmed). 
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5.3 Impact and Mitigation on Socio Economic Conditions 

5.3.1 Impact and Mitigation on Heritage Resources 

There are no known impacts on Heritage Resources at this juncture of the planning studies. Final 

investigations are planned for each reservoir site and will follow recommendations of Historic 

Resources Branch regarding the assessment and potential significance.  

5.3.2 Economic Activity and Employment 

Blumengart Colony’s members work full time within the RM of Rhineland. The Blumengart 

Colony is a taxpayer, an educator and an active member of the rural community within which it 

resides.  

Construction activity will involve members of the Blumengart Colony, local construction 

companies, Provincial utilities (e.g. Manitoba Hydro), regional and local suppliers, international, 

national, regional and local manufacturers.  

5.3.3 Traffic 

The Project already generates traffic from the Project area to the nearby Provincial Roads and 

Highways (e.g. 201, 306, 32, 14, 3) in the vicinity of Gnadenthal, Winkler, Plum Coulee and 

Altona, Manitoba. The implication of construction of the Project will mean a short-term increase 

in traffic during construction within the Project area (Map 1, Appendix A). The current levels of 

traffic associated with seeding, crop protection and harvest will be maintained or increased 

slightly due to additional crop production. However, this increase should be manageable within 

the rural environment and with consultation with neighbours and the RM of Rhineland.  

Every effort will be made to reroute truck traffic around points of congestion during high traffic 

periods. Blumengart Colony drivers will be given standards of operation for this purpose.  

5.3.4 Utilities 

Existing utilities will not be interrupted because of the construction of the Project. All utilities 

will be in the field prior to any / all site investigations, underground construction and boring. 

Any Highways or Provincial Drain crossings will be pre-approved by Manitoba Infrastructure and 

will be lined to prevent piping of the roadway or in the case of creeks pressure tested fused 

HDPE pipeline. RM road crossing will be pre-approved by the RM and will be lined to prevent 

piping of the roadway in the event of a pipeline failure. Crossings of rural water pipelines will be 

made above them at right angles. MTS and Manitoba Hydro underground cables will be avoided 

by pipeline routing where feasible or crossed below at right angles if pipelines must traverse 

these utilities. There are no planned railway or oil/gas pipeline crossings currently.  

Manitoba Hydro will be approached regarding provision of three phase power to the intake site, 

reservoir ROS 15.  
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5.3.5 Recreation and Parks 

There are no recreation facilities or parks impacted by the Project. 

5.3.6 Impact on Human Health and Safety 

The Project has some considerations regarding Human Health and Safety. 

• Operators will be trained by the Proponents on the safe operation of pumps, reservoirs and 

irrigation systems, and on the proper transport, storage and use of fuel and chemical 

products, to ensure no waterways are contaminated. 

• Fuel storage on sites will meet Manitoba regulations (e.g., double wall, anti-syphon). Spill 

response will be developed, around any potential to contaminate Rosenheim Drain .  

• All on farm practices are subject to regular farm practices, regarding safe handling of fuel, 

chemicals and fertilizers. 

• All irrigation systems utilizing fertigation will employ backflow prevention.  

• All truck drivers are given stringent standard operating procedures and routing instructions, 

and their performance is monitored.  

• All construction sites will be Cor certified or equivalent (Construction Safety Association of 

Manitoba, 2014) and in accordance with appropriate Manitoba Farm Safety regulations.  

• All reservoirs will be designed and constructed to the approved engineering standards 

qualified engineers registered with the Association of Professional Engineers and 

Geoscientists of Manitoba. 

• The Proponents will implement a dam safety program, including annual inspection and 

emergency response plans for the water storage structures.  

There are no significant adverse impacts anticipated on Human Health and Safety as a result 

of construction or operation activities.  

There are no significant impacts anticipated on Socio Economic issues as a result of 

construction or operation activities.  

5.4 Pollutants, Hazardous Wastes and Fuel Products 

The Project is not anticipated to release significant pollutants or hazardous wastes. Pollutants 

would be limited to exhaust emissions from diesel engines required to operate filling and 

distribution pumps. Active consideration is being given to electric pumps which would make use 

of clean renewable energy (hydro electricity). Smaller diesel generators are utilized to power the 

mobile center pivot and linear irrigation systems. Due to the need for this power unit to be 

mobile, electricity is not currently a viable option. Booster pumps may be required for the 

irrigation pipeline system and for certain on farm irrigation systems, including travelling guns 

and boom carts. The travelling reel is typically powered by gas engine.  
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Fuel for all pumping and power equipment will be transported, stored and utilized in accordance 

with all Provincial regulations. Tractors used to power PTO intake pumps will be refueled in a 

means to prevent contamination of the watercourse. 

Standard operating procedures for fuel handling and safety will developed to ensure employees 

follow the requirements of the Environment Act License. Spill response procedures will be 

developed.  

Sediment and erosion control measures were documented elsewhere (e.g., Section 5.1.4). 

There are no significant releases of Pollutants or Hazardous Wastes anticipated as a result of 

construction or operation activities.  

5.5 Climate Change Implications  

Short term increase in greenhouse gas production will be associated with the construction 

project. The incremental ongoing emissions from this Project will be associated with operation 

of the reservoir filling, the irrigation pumping system and the on-farm irrigation systems power 

sources.  

The system will be operated to typically apply 6 inches of water which will take an average of 

500 hours per year. Re-filling will take place over an approximately 30-day period (30 x 6 acre 

feet = 180 acre feet per year).  

The following are examples of the incremental energy consumption of the Project.  

1. Filling 1 x 150 HP (electric) running for 5 – 7 days. 

2. Pumping 500 hours x 2 x 100  hp.  

3. Irrigation 500 hours x 4 x 10 hp.  

IF all of these were diesel units they would certainly generate additional CO2. However, given 

the number of hours, the HP, and the number of units, this is insignificant within the Project 

area and the Region (e.g., in comparison to truck and car traffic alone).  

None the less, the Proponents recognize the following strategies to reduce these emissions: 

1. Switching to Hydro-electric power. 

2. Water conservation to ensure optimal water application.  

3. Planting trees in form of edge of field shelterbelts.  

The construction activities will also generate additional CO2. These emissions are unavoidable 

and can only be mitigated (reduced) by keeping all equipment in good working order.  

The Proponent is committed to examining climate change implications of their operations and 

implementing affordable technology to reduce the impact of the Project on greenhouse gas 

emissions.  

There is no significant long-term increase of greenhouse gas emissions anticipated because of 

construction or operation activities.  
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5.6 Impact on Indigenous Rights 

There are no known implications arising from the implementation of Project activities with 

respect to Indigenous rights. There are no Indigenous communities in the Project area, with the 

closest community more than 30 miles away. There is no known Indigenous hunting, fishing or 

trapping in the Project area. There are no known cultural or traditional activities in the Project 

area. Manitoba Heritage Resources has been consulted regarding any further field work that 

may be required to assess the historical Indigenous use within the Project areas to be disturbed.  

There are no significant adverse impacts anticipated on Indigenous rights as a result of Project 

construction or operation activities.  
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6.0 Environmental Risk Management, Mitigation Measures and Follow Up 

The Proponent is committed to managing the environmental risk during all phases of design and 

construction, to implement mitigation measures and to follow up with regulatory agencies as 

indicated in the sections below.  

In general, the Proponent is prepared to commit to all environmental protection measures and 

mitigations specified within the Environment Act License, the water Development Authorization 

Permit, Water Rights License, the Water Resource Administration Act, and the RM of Rhineland  

Permits, and those dictated by other regulatory bodies (e.g., DFO, Historic Resources Branch). 

6.1 Design 

6.1.1 Consultation with DFO on intakes and Transport Canada on navigation. 

No consultation is deemed required for this Project.  

6.1.2 Review of Minimum In-Stream Flows with Manitoba Conservation and Climate  

Manitoba Conservation and Climate will provide guidance on Minimum In-Stream Flows (MIFs). 

A monitoring system will be devised to monitor Rosenheim Drain stream flows and adjust 

pumping rates accordingly to maintain downstream requirements.  A MIF of 0.18 m3/sec is 

proposed by the Proponent, based on existing EAL requirements of existing irrigation projects 

on the Rosenheim Drain.  

6.1.3 Investigation of Potential Heritage Resources on Construction Sites 

Manitoba Historic Resources Branch is being consulted on the potential for historic or heritage 

resources at the proposed reservoir site locations. Recommendations will be incorporated into 

the Project design and/or construction phases, as appropriate. 

6.1.4 Investigation of Potential Species at Risk on Construction Sites 

Manitoba Conservation Data Center is being consulted on potential for Species at Risk at the 

proposed Project sites. Recommendations will be incorporated into Project design and/or 

construction phases, as appropriate. 

6.1.5 Detail Sediment and Erosion Control Plans 

Detailed sediment and erosion control plans will be included in all contracts and/or construction 

specifications.  

6.1.6 Detail Specifications for Backflow Prevention 

Detailed backflow prevention equipment will be specified for all fertigation systems.  

6.1.7 Intakes and Creek Crossings 

Develop riparian zone protection plans for intake(s) and pipeline crossings of the Rosenheim 

Drain. 
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6.2 Construction  

6.2.1 Detailed Contract Specifications 

All contracts will be governed by detailed contract specifications and inspected by the engineer 

of record.  

6.2.2 Safety 

All contracts will contain a workplace safety component meeting the intent of COR and 

Manitoba Farm Safety guidelines. 

6.2.3 Erosion and Sediment Control 

All methods proposed will be reviewed and approved by the engineer of record.  

6.3 Operations 

6.3.1 Soil and Water BMPs 

The Proponent will employ BMPs for soil erosion, nutrient management and irrigation water 

management. The Proponent will report on all water use with accurate records of fields 

irrigated and amounts of water used, diverted and otherwise employed.  

6.3.2 Fuel BMPs 

The Proponent will employ fuel management BMPs in accordance with EAL requirements.  

6.3.3 Traffic BMPs 

Training of all truck driver staff will be completed as to company Standard Operating Procedures 

on truck routes, truck safety and public safety.  

6.3.4 Dam Safety 

The Proponent will establish a Dam Safety monitoring and evaluation plan, to be overseen by a 

Professional Geotechnical Engineer  

6.4 Repair, Renewal, Decommissioning 

6.4.1 Pipelines 

The Proponent will replace worn underground PVC pipelines and abandon pipes in place. 

6.4.2 Mechanical and Electrical Equipment 

The Proponent will replace worn equipment and recycle parts as feasible or dispose in landfill.  

6.4.3 Reservoirs 

The Proponent will maintain reservoirs in good shape. This will include the following: 

• Renew liner system to limit seepage and maintain safety.  

• Remove silt as required and place on nearby agricultural fields.  

• Breach dykes and fill in reservoirs IF no longer utilized.  
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7.0 Conclusions and Closure 

PBS Water Engineering Ltd. has compiled the data and information presented in this 

Environmental Act Proposal report, in accordance with the requirements of Manitoba 

Conservation and Climate, using the best information available at the time of writing. The report 

will form an attachment to the Environment Act Proposal for the Blumengart Colony Farms Ltd. 

Irrigation Project.  

Based on the studies undertaken to date and the commitment of the Proponent to employ 

beneficial management practices and technologies during construction and operation, the 

Project is not anticipated to result in significant or un-mitigable adverse impacts on the local 

environment. The development is expected to be consistent with the current land use, adding 

value and stability to the land base for agricultural production purposes. Economic activity, 

including securing long-term employment in the region will result. The Proponent is committed 

to long term sustainability of the soil landscape through employing management practices 

consistent with the suitability of the soil landscape resources and the recommended BMPs for 

erosion, nutrient management, and irrigation water management. The Proponent will use the 

latest and best available technologies to support management of the Project, as appropriate.  

Based on the information gathered and presented, PBS Water Engineering Ltd. believes that the 

conditions and the guidelines for an Environment Act Proposal for this Class 2 Development 

have been met. The Proponent is committed to meeting all requirements of authorizations, 

licenses, permits and by-laws that will be granted to them as part of development of this Project 

or that are otherwise applicable to it.  

This report is prepared for the use of Blumengart Colony Farms Ltd. and is intended to form part 

of their Environment Act Proposal for submission to and review by Manitoba Conservation and 

Climate. Any third-party use of this report and any reliance or decision made based on it, are the 

responsibilities of the third parties.  

The information and conclusions of this report as presented are the opinion of PBS Water 

Engineering Ltd. based on the Project as described and an office-based assessment of the 

environment within which it is located.  
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2Akw(7) 

Soil Limitation Class 

Specific Limitations (up 
to three characters) 

Landscape 
Limitation Class 

Extent of Suitability Class 
in Decile Format (i.e. 7 = 

70% of polygon area) 

Irrigation Suitability Rating
Rating Description 
Excellent Lands in this class have no significant limitation(s) for irrigation.  

They are capable of producing a sustained and relatively high yield 
of a wide range of climatically adapted crops.  The soils are medium 
textured, well drained, and hold adequate moisture.  Harmful 
accumulations of soluble salts are absent from the soil and 
topography is level to nearly level. 

Good Lands in this class have a slight limitation(s) for irrigation due to 
unfavorable characteristics of soil and/or landscape properties.  A 
narrower range of crops or slightly more input to development and 
management may be required.  They can be maintained or possibly 
improved with proper management. 

Fair Lands in this class have moderate limitations for irrigation due to 
adverse characteristics of soil and/or landscape.  Greater 
management input as well as more intensive soil conservation and 
improvement practices are required for these lands. 

Poor Lands in this class have severe limitations for irrigation due to 
adverse characteristics of soil and/or landscape.  These lands may 
have some limited use under irrigation but generally their limitations 
are so severe that they do not form suitable, irrigation farm units.  
Special crops, irrigation system designs, and special soil and water 
management practices will be required to irrigate any lands in this 
class. 
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Sediment Control Plan for Construction of Pumped Storage Irrigation Reservoirs 

The recommendations outlined herein are specific to pumped storage irrigation reservoirs and 

are based on the requirements defined in Manitoba Stream Crossing Guidelines for Protection 

of Fish and Fish Habitat (DFO and MNR, 1996).  

The recommendations are provided to the contractors as part of the construction 

specifications, to provide them with specific measures that will reduce the amount of sediment 

that enters water bodies adjacent to construction sites to the lowest possible levels practical.  

1. Prior to commencement of construction, the contractor will be prepared to control 

sediment from the construction site with a general plan based on an understanding of 

the site conditions and will have the materials on site that are needed to implement the 

plan.  

2. The areal extent of the disturbance will be limited to the minimum needed for 

construction.  

3. Existing vegetation; especially adjacent to waterways, shall be left intact wherever 

possible.  

4. Grubbing will not commence until the latest possible time before the actual 

construction.  

5. Materials to be wasted shall be removed from the construction site at the earliest 

convenience 

6. Materials to be stockpiled shall be done in a pre approved location, with appropriate silt 

fencing perimeter to intercept runoff from the stockpile.  

7. Area selected for the stockpiled materials shall be sufficiently removed from the natural 

stream channel to prevent direct runoff.  

8. Grading of the site shall be away from the stream channel to a sump or field or, where 

possible, into grass or bush areas where sediment will be filtered through the natural 

vegetation and terrain.  

9. Pumping of ponded water from the sump or any excavation where the water has been 

collected will be to a field or natural terrain and not directly into a stream channel; so 

that sediment will be filtered through the natural vegetation and terrain.  

10. Site grading will be to the most stable inclination possible such that the velocity of 

runoff flow and associated erosion of exposed soils is minimized.  

11. Runoff will be diverted away from exposed soils by the use of berms and appropriate 

grading.  

12. The duration of soil exposure will be minimized through the application of appropriate 

construction scheduling including the re-establishment of vegetation at the earliest 

opportunity. 

13. Construction scheduling will incorporate concepts to minimize erosion during 

construction of in stream works including temporary or permanent diversion channels, 

weirs or any other features which affects flow of water in the stream channel. 
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APPENDIX H – Engineering Drawings and Other Background 
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APPENDIX I – Beneficial Management Practices for 

Agricultural Tile Drainage in Manitoba (PAMI) 
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