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Byron Williams 
PUBLIC INTEREST LAW CENTRE OF LEGAL AID MANITOBA 
100-287 Broadway 
Winnipeg, Manitoba R3C 0R9 

Subject: Hydrogeological Review of Sio Silica Corporation proposed Vivian Sand Project, Manitoba 

Dear Byron Williams: 

1 OVERVIEW 
This report presents the hydrogeological review completed by Matrix Solutions Inc. (Matrix) of the 
proposed Sio Silica Corporation Vivian Sand Project, Manitoba. The introduction provides the context in 
which our services were retained, a description of the main components of the proposed project, a list of 
potential groundwater concerns identified, deficiencies identified in the application, and some 
conclusions and recommendations. 

In Matrix’s opinion, there are two critical irreversible effects the project has on the hydrogeological system 
that could lead to indirect effects in the long-term: 1) degradation of the Winnipeg Shale Aquitard, and 
2) an increase in the fracture density of the Red River Carbonate Aquifer. The irreversible and permanent 
effects of the project on the hydrogeological system should be considered not only based on potential 
accidental releases of contaminants from the proponent’s project, but also understanding that any future 
anthropogenic activities can lead to contaminated groundwater from either point or distributed sources. 
The indirect effect of the project is the increase in vulnerability of both aquifers and should be evaluated 
by decision-makers (e.g., the Clean Environment Commission [CEC] hearing), to determine if the project 
meets the objectives of the Groundwater and Water Well Act, the Mines and Minerals Act with respect 
to the preservation of these aquifers for the benefit of future generations of Manitobans, and the 
Environment Act. 

2 INTRODUCTION 
Matrix was retained to provide groundwater consulting services and hydrogeological technical support in 
the review of public documents associated with the proposed Sio Silica Corporation’s (formerly CanWhite 
Sands Corporation) Vivian Sand Project, Manitoba (file 6119.00). 

The author of this report, Mr. Louis-Charles Boutin, is a principal groundwater engineer and technical lead 
in numerical modelling at Matrix with 20 years of experience in the hydrogeology consulting industry. He 
has worked on several environmental impact assessments (EIAs) in his career. Additional information on 
his qualifications is provided in Appendix A. 
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The reviewer of this report, Mr. Don Haley, is a senior groundwater scientist who specializes in developing 
conceptual groundwater flow and transport models and numerical simulation of groundwater processes. 
He has over 20 years of experience and has been involved in numerous modelling studies for the oil and 
gas, mining, aggregate, municipal water services and city infrastructure sectors. Mr. Haley has worked 
with the Alberta and Canadian EIA regulatory framework throughout his career. 

Resumés of the author and reviewer are provided in Appendix B. 

The Sio Silica Corporation Vivian Sand Project was first submitted to the relevant government department 
for assessment and licensing in July 2021. After concerns were raised during the review process, the 
director of the Environmental Approvals Branch recommended to the Minister of Conservation and 
Climate that a CEC hearing be held, which was approved in November 2021. A technical advisory 
committee (TAC) provided questions to the proponent and responses were submitted in December 2021. 
A geotechnical assessment was submitted by the proponent in January 2022, following the TAC review. 
The CEC technical review report of the proponent’s project was submitted in September 2022. The CEC 
and the following key stakeholders submitted Round 1 information requests (IRs): municipalities, the 
Manitoba Eco-Network (MBEN), and Our Line in the Sand (OLS). The proponent had until 
December 19, 2022, to submit responses to the Round 1 IRs. The Round 2 IRs were due on 
January 10, 2023, with responses due by January 24, 2023. Matrix provided technical support for Round 2 
of the IRs and responses from the proponent were received on January 24, 2023. The hearing record 
continues to evolve with additional written information still to be filed and a public hearing scheduled to 
begin on February 27, 2023. 

This review was requested by MBEN and OLS in preparation for the CEC hearing scheduled for the end of 
February 2023. This review provides information on the project description (Section 2), potential 
groundwater concerns (Section 3), deficiencies in the application (Section 4), and some conclusions and 
recommendations (Section 5). 

3 PROJECT DESCRIPTION 
The Sio Silica Corporation (Sio) Vivian Sand Extraction Project would extract high quality silica sand from 
the Winnipeg Sandstone Aquifer using a method similar to standard water well drilling and development 
technology. The sand produced would be conveyed to a field station dewatering unit, and from a pump 
station through a sand and water slurry transport loop to the processing facility. The following schematic 
illustrates the sand extraction circuit process (AECOM 2021; Section 2.1): 
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The following sections provide additional details on the project’s key processes: 

Well Completion and Sand Extraction Process 
Sand extraction wells are drilled using water well-type drilling rigs. Matrix’s understanding of the drilling 
and completion methodology is as follows: 

• A borehole is advanced through the glacial overburden sediments and an outer PVC casing is anchored 
in the limestone carbonates of the Red River Formation (i.e., Red River Carbonate Aquifer) to prevent 
collapse of unconsolidated deposits into the open borehole. 

• Inside the outer PVC casing, a borehole would be advanced and an inner PVC casing installed through 
the Red River Carbonate Aquifer, through the Winnipeg Shale Aquitard, and into the top of the 
Winnipeg Sandstone Aquifer. 

• The annular spaces between the outer PVC casing and the edge of the borehole as well as the inner 
PVC casing and the edge of the borehole would be cemented in place using a 1-inch tremie line (refer 
to proponent response to MBEN/OLS-IR-029 part b; MBEN/OLS 2023). The cement is expected to 
contain 5% bentonite additive to maintain some flexibility “… in the event of any movement or fracture 
existence/ development”. 

• A production pipe is installed inside the inner PVC casing and would be advanced to the bottom of the 
Winnipeg Sandstone Aquifer as mining progresses. Inside the production pipe, an air line would 
circulate air using an air compressor which would lift a mixture of air, water, and sand. This process is 
commonly named “airlifting”. 

Airlifting is a standard practice in the water well drilling industry used during the water well development 
stage, which consist of removing fine-grained material proximal to the water well screen and lifting them 
to surface. Airlifting is a high energy method to dislodge fine-grained material to promote high 
groundwater entrance velocities through the screen. The objective of well development is to provide good 
hydraulic connection between the aquifer and the well screen and allow groundwater to move to the well 
screen with minimal resistance to flow. 
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The proposed Vivian Sand Project sand extraction methodology is to use airlifting to extract the sand from 
the Winnipeg Sandstone Aquifer. One key difference between a sand extraction well and a water well is 
that the extraction well is open hole and designed to allow unrestricted sand production, whereas the 
screened water well is designed to allow water production without sand production. 

The following figure, reproduced from the Sio Silica Waste Characterization and Management Plan 
(AECOM 2023a) summarizes the well design and extraction process that was discussed above. 

Figure A: Extraction Method 

 

The Sio Silica proposed extraction plan for the Vivian Sand Extraction Project was updated on January 24, 
2023, based on recommendations provided by the geotechnical consultant team (Sio Silica 2023). The 
number of extraction wells at any particular cluster has been reduced from seven to a variable number of 
wells between one and five, and the overall number of extraction wells was reduced by over 400 wells for 
the first phase of the project compared to the original EAP (AECOM 2021). The thickness of the limestone 
of the Red River Carbonate Aquifer (i.e., cap rock) at a cluster location was the determining factor for 
choosing the number of extraction wells. 
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Annual silica sand production rates are not reported in the revised extraction plan, so it is unclear if the 
proponent expects to produce the same tonnage of sand with fewer wells or not. The revised project 
footprint is provided below in Figure B. 

Figure B: Revised Extraction Plan (Sio Silica 2023) 

 

Dewatering and Pump Station 
At ground surface, the produced fluid would be processed through a dewatering station as follows: 

• Air is vented to the atmosphere and groundwater and sand is directed to a vibrating screen where 
calcified sand concretions are separated from the sand and groundwater slurry. 

• Groundwater is then separated from the sand in the dewatering tank. The produced groundwater 
would be filtered prior to being treated using ultraviolet light (AECOM 2023b). 

• After treatment, the produced water is returned to the extraction well and fed by gravity into the 
annular space between the production pipe used for airlifting and the inner PVC casing. 

Slurry Transport Loop 
From the extraction well cluster, a mobile slurry transport loop composed of a 14-inch (slurry) and 6-inch 
(water return) HDPE pipelines would allow transportation of the produced sand to the processing facility. 
The pipelines are proposed to be laid down on the ground surface (AECOM 2021; Section 2.4.2). 

Seasonality 
The project would be operating between April and November, with potential operations in winter 
depending on the weather. During this period, operations would be conducted 7 days a week and 24 hours 
per day. 
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Project Scope 
The project’s lifespan is anticipated to be 24 years. The first phase of the project is described as Year 1 
through Year 5 of the overall project. 

4 POTENTIAL GROUNDWATER CONCERNS  
Public concerns related to the groundwater was summarized by the Impact Assessment Agency of Canada 
(IAAC) as following (2020): 

• new, unproven mining methods proposed for the extraction project 
• effect of the extraction project on local aquifer (Manitoba Formation), including water levels 
• sustainability of use, and composition including dissolved air and acid creation 
• feasibility of reclamation of the aquifer if it becomes contaminated 
• acid and heavy metal leaching and production of harmful by-products resulting from the extraction 

process and composition of the silica sand being extracted to the aquifer and the surface 
• subsidence due to sand and water withdrawal from the extraction process, and the potential to cause 

ground and surface water contamination and sinkholes 
• lack of trust in the Proponent related to their history of regional operations, including concern related 

to closure of boreholes and exploratory activities 
• splitting of a project into parts for provincial assessment and cumulative effects 

Based upon our review of the CEC technical review and various stakeholders’ information requests, this 
list is deemed representative of the major themes. The concerns highlighted in bold above are those 
Matrix focused on in the following sections. 

4.1 Effect of the Sand Extraction on Local Aquifers 
Based on Matrix’s review of the proponent’s Vivian Sand Extraction Project Environmental Act Proposal 
(EAP) documentation (AECOM 2021), the CEC geotechnical and hydrogeological technical review (Arcadis 
2022, Hollander and Woodbury 2022), proponent’s responses to the CEC technical reviews (Sio Silica 
Corporation 2022a, 2022b), and IR Rounds 1 and 2 questions and proponent’s responses, the project 
direct effects on the groundwater quality and quantity were described by the proponent and are as 
follows: 

• The description of the project’s effects on regional groundwater quantity was performed using a 
regional groundwater flow model, and the magnitude of the effects is significantly reduced due to the 
re-injection of an important fraction of the groundwater produced during the extraction process. 
Based on the long-term theoretical sustained yield calculated using the Farvolden Method (AENV 
2003), the 20-year sustained yield for the Red River Carbonate and Winnipeg Sandston aquifers are 
expected to be greater than 1,700 m3/day for a single well, assuming the numerical model’s hydraulic 
conductivities and available heads of approximately 30 m for both aquifers (AECOM 2021; 
Appendix A; Section 5.6.2). This estimate does not take into consideration any other potential 
groundwater withdrawal within the regional aquifers. 
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• The description of the project’s effects on regional groundwater quality due to the addition of oxygen 
in the produced groundwater that is re-injected is also considered minor in magnitude and local in 
extent. 

• The mixing of the waters from the Winnipeg Sandstone and Red River carbonate aquifers geochemical 
assessment was reviewed by Maurice Shevalier, senior geochemist at Matrix, and results and 
interpretations were validated. Other aspects of the geochemical system were not reviewed. For 
example, the potential for acid generation from the proposal was not reviewed as part of this scope 
of work. 

In Matrix’s opinion, the hydrogeological assessment with regards to the evaluation of project’s short-term 
direct effects was appropriate. 

Despite this conclusion, in the following sections, Matrix raises the following concerns on potential 
indirect effects from the proposed project. 

4.2 Winnipeg Shale Aquitard Deterioration and Carbonate Red River 
Formation Aquifer Fracturing 

As described in the preamble to MBEN/OLS-IR-028, the Arcadis geotechnical review noted that the 
Winnipeg shale aquitard has limited structural strength and could/would collapse downward if it is not 
supported. The sand extraction from the Winnipeg Sandstone Aquifer would be the cause of settlement 
of geologic materials into the void space. Based on the Stantec 2022 geotechnical report (2022), it is 
simulated that a portion of the Red River Carbonate Aquifer that overlies the Winnipeg Shale Aquitard 
could develop some fractures due to the underlying void space. 

In Matrix’s opinion, there are the two critical irreversible effects the project has on the hydrogeological 
system that could lead to indirect effects in the long-term: 1) degradation of the Winnipeg Shale Aquitard, 
and 2) increase in fracture density of the Red River Carbonate Aquifer. 

The Winnipeg Shale Aquitard hydraulically isolates the Winnipeg Sandstone Aquifer from overlying 
geologic formations and acts to limit groundwater flow between these different units. This is further 
evidenced by the difference in stable isotopic composition of the groundwater from these two aquifers 
(AECOM 2021; Appendix A; Figure 4-5; Section 4.2.2.4). The local evaporation line existing in the Red River 
Carbonate Aquifer water indicates the presence of kinetic fractionation from evaporation. Therefore, 
groundwater from this aquifer is recharged under different periods throughout the year (i.e., different 
evaporation conditions). In contrast, the isotopes from the Winnipeg Sandstone Aquifer are clustered 
around the local meteoric water line, an indication of a single source of recharge with isotopic composition 
of precipitation. In other words, the Winnipeg Sandstone Aquifer is being recharged from a single source 
of water introduced through infiltration of water that has not been subject to evaporation, while the Red 
River Carbonate Aquifer is being recharged through a mix of recharge conditions. Since isotopic 
compositions are different, the Winnipeg Shale Aquitard is inferred to act as a barrier to groundwater flow 
between the aquifers.  

The degradation of the Winnipeg Shale Aquitard is expected to be more pronounced in the vicinity of the 
extraction well, and to a lesser degree at the edge of the void space created by the sand extraction 
process. The collapse or degradation of the shale would result in an increase in hydraulic permeability and 
hydraulic connectivity/communication between the Red River Carbonate and Winnipeg Sandstone 
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aquifers. Under conditions where a difference in water level exists between aquifers, inter-aquifer mixing 
would be occurring. 

The second potential effect is the increase in fracture density in a portion of the Red River Carbonate 
Aquifer, which would result in an increase in vertical hydraulic permeability and 
connectivity/communication within the Red River Carbonate Aquifer itself. The increase in vertical 
hydraulic permeability can lead to preferential pathways for the groundwater flow; in other words, could 
allow for a more important proportion of vertical groundwater flow compared to the base line conditions. 

Figure C, illustrates those two irreversible effects that the project would have on the hydrogeological 
system. 

Figure C: Potential Indirect Effects 

 

 

Groundwater Contamination and Prevention 
To better understand the potential effects the introduction of preferential pathways would have on the 
groundwater system, we need to introduce the risk of potential groundwater contamination. 
Groundwater contamination can be categorized into two principal groups: point sources and distributed 
sources. Points sources can be spatially defined, while distributed source extents are generally more 
difficult to define and are widespread. Examples of point sources of contaminants can be landfills, leaking 
above/underground storage tanks, and accidental spills. Examples of distributed sources can take the 
form of pesticides, fertilizers, and road/highway de-icing salt infiltrating into the groundwater system. 
Among these different sources, municipal landfills and industrial water disposal sites have the highest 
relative risk of contaminating groundwater within aquifers. In rural Canada, the most common sources of 
groundwater contamination are septic systems, underground tanks, used motor oil, road de-icing salt, 
fertilizer, pesticides, and livestock wastes. 
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In general, groundwater velocities are relatively slow, and it can take a long time before contaminants are 
identified, and/or to remediate a contaminated aquifer. For these reasons, the Groundwater and Water 
Well Act provides measures to prevent and prohibit the contamination of aquifers. Shallow aquifers are 
generally more vulnerable to contaminants compared to deeper aquifers. Aquitards overlying aquifers 
offers a natural protection and therefore reduces the vulnerability of underlying aquifers. Alberta, 
Manitoba, and British Colombia have adopted, as part of their regulations and guidelines, measures to 
prohibit well completions across multiple aquifers (Figure D) to prevent the mixing of waters between 
aquifers and/or the spread of contamination. 

British Columbia (Province of British Columbia 2021): 

• “…  to prevent mixing of groundwater from different aquifers or different water-bearing zones 
within an aquifer…” 

Alberta (AENV 2003, GoA 2011): 

• “Thus for any application to obtain a licence and where testing is required, the owners may be 
directed to have the well re-completed or isolated with a single aquifer prior to the testing.” 

• “Multi-aquifer well completion allows mixing of water from several aquifers which may have 
significantly different water qualities.” 

• “Well construction requirements are provided in the Water (Ministerial) Regulation. Section 
47 (g) prohibits the construction of a well in a manner that will result in multiple aquifer 
completion.”  

Manitoba: 

• “Prevents the interconnection or mixing of groundwater having distinctly different 
characteristics within the same aquifer or different aquifers.” (Government of Manitoba 2015) 

• “A licensee shall drill and abandon a borehole in such a manner as to prevent the vertical 
movement of fluids between permeable water bearing zones penetrated by the borehole.” 
(Government of Manitoba 1991) 
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Figure D: Multiple Aquifer Completion (GoA 2011) 

 
 

The importance of preserving the hydraulic isolation between aquifers is paramount in a precautionary 
approach with regards to potential migration of contaminants in the groundwater. The potential 
alteration of a natural hydraulic barrier such as the Winnipeg Shale Aquitard as an effect of the proposed 
project is increasing the vulnerability of both aquifers, which is an undesired outcome. 

Proponent's Hydrogeological Assessment on Indirect Effects 
As demonstrated in the response to MBEN/OLS-IR-028 part c) and MBEN/OLS-IR-029 part a), the 
proponent considers it unlikely that the project’s effect could cause detrimental effects to the 
groundwater system: 

“The Red River Carbonate and Winnipeg Sandstone aquifers are deeply buried, so it is highly unlikely that 
anthropogenic activities will release contaminants to those aquifers. If contaminants were released to 
the aquifers, they would migrate according to prevailing groundwater flow directions which are primarily 
horizontal. This is supported by the near zero to relatively small vertical gradients between the aquifers in 
the project area. Over large distances, longitudinal and transverse dispersion would spread the 
contaminants across the thickness of the aquifers and typically act to reduce concentrations associated 
with instantaneous point source releases. If contaminants are somehow introduced adjacent to the 
Winnipeg Shale aquitard in an area where prevailing hydraulic gradients encourage exchange of 
groundwater between the two aquifers, it is acknowledged that the deterioration of the shale may allow 
for enhanced exchange of groundwater and its associated constituents between the two aquifers similar 
to that observed where existing water wells are screened across both aquifers.” 
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“The scenario of shale collapse, or shale not being present was considered in the Hydrogeology and 
Geochemistry Assessment and considered to not be a concern should this occur: “Interconnection 
between the two aquifers is a common occurrence because many drinking water wells have been 
screened across the Red River Carbonate and the Winnipeg Sandstone. Should project operations result 
in a more interconnected aquifer system comprising the Red River Carbonate aquifer and the underlying 
Winnipeg Sandstone aquifer, groundwater quality would tend to reflect conservative mixing of the two 
water types (i.e. limited geochemical reactions) resulting in water quality that is similar or slightly better.” 

In the above responses to MBEN/OLs questions, the qualification of “highly unlikely” that anthropogenic 
activities from the project would release contaminants to those aquifers presumably assumes a point 
source release of short duration during the five-year lifespan of the proposed project in areas with thick 
(approximately 30 m) overburden materials. Example of potential point source release for the project are 
accidental fuel/oil spill from the drilling rig, air compressor or the pump station at ground surface. 
Introduction of contaminants that are not treated by a filtration unit or UV in the Winnipeg Sandstone 
Aquifer through the re-injection of produced water is also a plausible scenario. The probability of 
contamination migration from ground surface to the Winnipeg Sandstone Aquifer are deemed unlikely by 
the proponent. However, if extraction wells are completed and abandoned as described in responses to 
information requests, aquifer contamination may be possible under the following specific conditions.  
Vertical propagation of fractures in the Red River Carbonate Aquifer and overburden material occurs to 
ground surface, and/or a preferential pathway exists in the annular space between the formation and the 
inner PVC casing (refer to Section 4.3), then these conditions could lead to contaminant migration into 
the Winnipeg Sandstone Aquifer. 

The proponent suggests that the interconnection between the two aquifers is a common occurrence 
because many drinking water wells have been screened across the Red River Carbonate and the Winnipeg 
Sandstone aquifers. In Matrix’s opinion, this is not a valid response. If contaminated groundwater was 
found in the Red River Carbonate Aquifer at a drinking water well, then according to the Groundwater 
and Water Wells Act, Part 3, 32(3) the director may take action to prevent the spread of contamination. 
Contamination spreading across both aquifers could be mitigated through standard well abandonment 
procedures.  

However, if a similar situation was to occur in the vicinity of an abandoned extraction well from the 
Sio Silica Corporation operation where the Winnipeg Shale Aquitard is deteriorated on a radius of 25 to 
40 m (Stantec 2022; Table 9) above the void space from the sand extraction process, there are no standard 
mitigative measures that could be taken to prevent the spread of contamination between both aquifers. 

The existing water wells that are completed across multiple aquifers represent a small proportion of all 
the existing wells completed in those aquifers. In the case of the Sio Silica Corporation proposed project, 
the enhancement of inter-aquifer connectivity is an engineered consequence of several hundreds of 
extraction wells in the project area. 

The results from the stable isotope composition analysis support distinct recharge between the two 
aquifers, which support the efficacity of the Winnipeg Shale in isolating the exchange of fluid between the 
two aquifers under baseline conditions. 

In Matrix’s opinion, the irreversible and permanent indirect effects of the project should be considered 
not only based on potential accidental release of contaminants from the proponent’s project, but also 
based on the understanding that any future anthropogenic activities can lead to contaminated 
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groundwater from either point or distributed sources, and the effect of the project is to increase 
vulnerability for contamination of both aquifers being actively and widely used for potable water supply.  

Contaminant Transport in Fractured Bedrock 
The Red River Carbonate Aquifer is composed mainly of limestone. Limestone is a calcium bicarbonate 
sedimentary rock. Sedimentary rocks are usually made up of horizontal blocks called bedding planes and 
vertical cracks that are called joints. The Red River Carbonate Aquifer permeability is primarily affected by 
the density of the hydraulically inter-connected fractures network. Fracture networks are known to be 
highly heterogeneous, and therefore so are the hydrogeological properties of fractured bedrock aquifer 
such as the Red River Carbonate Aquifer. As described earlier, one of the effects of the project is to 
increase the density of fractures through the Red River Carbonate Aquifer (refer to Stantec 2022 figure). 
The proponent suggests the presence of “small vertical gradients between the aquifers” implies that 
“prevailing groundwater flow directions which are primarily horizontal”. 

The numerical model of groundwater flow likely supports this statement, although the numerical model 
was constructed using an Equivalent Porous Medium (EPM) approach, with the underlying assumption 
that a Representative Elementary Volume (REV) exists for the dimensions of the numerical model element 
size. This assumption is deemed appropriate for a regional groundwater flow model, although, it is 
important to note that it might not be valid for the representation of contaminant transport simulation. 
Matrix’s opinion is that if a higher density of fractures is present in the vicinity of a former extraction well, 
it can have an important effect on contaminant transport, and it is not necessarily true that the direction 
of contaminant migration would be mostly horizontal. Therefore, the potential fractures induced by the 
project’s activity on the Red River Carbonate Aquifer could also contribute to the migration of 
contaminant between both aquifers. 

4.3 Extraction Well Completion 
As part of the Round 2 IRs questions, MBEN/OLS-IR-029 part b), the proponent response indicated that 
for extraction well completion, the cement plug with 5% bentonite additive would allow the cement to be 
more flexible in the event of any movement of fracture existence/development (Figure E inset B). The 
proponent is not committing to cement by mentioning that grouting is also accepted and utilized regularly 
in the water well industry (Figure E inset A). Figure E illustrates the potential difference between the use 
of grout versus cement in the annular space between an outer and inner PVC casings and the edge of the 
borehole. If fractures were to develop in the Red River Carbonate Aquifer due to the presence of the 
underlying void from sand extraction, it might lead to some migration of the grout into the fractures and 
result in additional potential preferential pathways along the borehole for groundwater migration. It 
remains unclear if the proponent will firmly commit to cementing the annular space between the outer 
and inner PVC casings and the edge of the borehole to ground surface. This is a standard practice in 
Alberta, which should be seriously considered by the proponent as a prevention measure. 
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Figure E: Extraction Well Completion 

 

5 DEFICIENCIES IN THE APPLICATION 

5.1 No Cumulative Effects Assessment of the Full Project 
This is the extract from the executive summary of the EAP submission (AECOM 2021): 

“Extraction activities will gradually progress further from the Processing Facility each year within blocks of 
land adjacent to previous year extraction activity land areas over the anticipated 24-year life of the Project. 
CanWhite is currently applying for an Environment Act Licence for extraction activities up to and including 
2025 because advancements in extraction methods and operations are expected to increase efficiency and 
reduce overall footprint after 2025. This will be explained in subsequent Notices of Alteration for the future 
potential extraction years, with the information and review process for Notices of Alteration of an 
Environment Act Licence for the Project being as required under Section 14 of The Environment Act. 
Therefore, the scope of this Environment Act Proposal is limited to the proposed activities and Project 
spatial extent up to and including 2025.” 

While Matrix is not qualified to offer a legal opinion, it is mindful of the policy intent underlying relevant 
government legislation. The purpose of the Groundwater and Water Well Act (Government of Manitoba 
2012) is: 

“(a) to provide for the protection and stewardship of Manitoba's aquifers and groundwater; (b) to ensure 
that the construction, maintenance and sealing of wells and test holes meet standards that protect (i) the 
environmental quality of Manitoba's aquifers and groundwater, and (ii) human health and safety; and (c) 
to provide for the collection and sharing of well, aquifer and groundwater information to better 
understand, manage, conserve, protect, develop and use Manitoba's aquifers and groundwater.” 
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The project’s extraction wells are regulated by The Mines and Minerals Act, and therefore are excluded 
from application of the Groundwater and Water Well Act. Although, similarly to the Groundwater and 
Water Well Act, the object and purpose of The Mines and Minerals Act (Government of Manitoba 1991) 
is consistent with the principles of sustainable development, which include the following: 

“b) that government and industry, in their respective policies and practices, acknowledge their stewardship 
of the mineral resources of the province, and work with local communities, so that the economy is 
developed, and the environment is preserved, for the benefit of present and future generations of 
Manitobans” 

Given that the project is being assessed under The Environment Act (Government of Manitoba 1987): 

“1(1)   The intent of this Act is to develop and maintain an environmental protection and management 
system in Manitoba which will ensure that the environment is protected and maintained in such a manner 
as to sustain a high quality of life, including social and economic development, recreation and leisure for 
this and future generations, and in this regard, this Act 

(a) is complementary to, and support for, existing and future provincial planning and policy mechanisms;  

(b) provides for the environmental assessment of projects which are likely to have significant effects on 
the environment;  

(c) provides for the recognition and utilization of existing effective review processes that adequately 
address environmental issues;” 

Finally, given the Watershed Districts Act objectives (Government of Manitoba 1988Government of 
Manitoba 1988): 

“(a) to provide for the protection, preservation, conservation, management, control and prudent use of 
resources through 

(i) the establishment of watershed districts, and 

(ii) the development and implementation of schemes by the watershed districts; and 

(b) to protect the correlative rights of owners.” 

If mining of the Winnipeg Sandstone Aquifer is approved, it will be diminishing the volume of sand within 
the aquifer and will be creating preferential pathways for groundwater to flow at greater velocity where 
voids and fractures were induced by the extraction activities.  Degradation of the Winnipeg Shale Aquitard 
and the increase in fracture density in the Red River Carbonate Aquifer are irreversible effects that could 
lead to potential preferential pathways for vertical migration of groundwater and contaminants.  The 
results from the assessment does not identify major negative direct effects within the project lifespan and 
post project development under similar land use.  However, the resulting increase in aquifer vulnerability 
can be questioned with regards to preservation of these aquifers from indirect effects for the benefit of 
future generations of Manitobans (i.e., far into the future). 
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There are different definitions for a cumulative impact assessment (CIA) throughout legislation, 
regulations and guidelines, but the Canadian Environmental Assessment Act refers to (Government of 
Canada 2019):  

• “any cumulative environmental effects that are likely to result from [a] designated project in 
combination with other physical activities that have been or will be carried out” 

Given this project would set a precedent in the province and could lead to other projects in the same 
region, the absence of an CIA is an important deficiency in Matrix’s opinion. A CIA would consider impacts 
from existing and foreseeable future activities (i.e., additional sand extraction projects or additional 
phases of the Vivian Sand project, population growth, increase in agricultural activities, or different land 
use) in the region.  It would allow for a holistic understanding of the current and potential future stressors 
to the groundwater quantity and quality. Alternatively, a Regional Cumulative Effects Assessment (RCEA) 
(Manitoba Clean Environmental Commission 2018), where the cumulative effects of all foreseeable 
projects and anthropogenic activities within a watershed and/or an aquifer system, could be conducted 
under a regional strategic assessment of cumulative effects. 

The surface area of deteriorated Winnipeg Shale Aquitard around sand extraction wells is proportional to 
the number of wells, and the question of the incremental effects is important to be considered by 
decision-makers to appropriately manage and protect these regional aquifers, since they are the main 
potable water source for several thousands of residents. 

As described in the CEC report on the Pembina Valley Water Cooperative (Manitoba Clean Environment 
Commission 2007), Manitoba’s government is committed to maintaining aquifer sustainability, protecting 
groundwater resources, and applying the precautionary principle. Manitoba’s water management 
strategy framework was released in November 2022 (Government of Manitoba 2022) and does provide 
high-level strategic direction and guidance which are aligned with these commitments.  

In 2020, the Watershed Districts Act (Government of Manitoba 1988) transitioned conservation districts 
to watershed districts. Watershed districts are “formed as a partnership between the province and local 
municipalities to protect, restore and manage land and water resources on a watershed basis” 
(Government of Manitoba 2023). They can be designated as a water planning authority for integrated 
watershed management planning (IWMP) that are intended to provide near-term and time-bound action 
plans but provide limited direction and guidance with respect to groundwater planning. 

The Northeast Red Watershed District comprises the Cooks-Devils Creek and the Brokenhead River 
watersheds. The Vivian Sand project is located within the Brokenhead River watershed, where an IWMP 
does not appear to exist. Immediately south and west, the Seine River (Seine-Rat River Conservation 
District 2009) and the Cooks-Devils Creek (Cooks Creek Conservation District n.d.) IWMPs do exist. 

 IWMPs can consider both surface water and groundwater planning, as shown in the Pembina River 
integrated watershed management plan (Pembina River Watershed Planning Authority 2011), where 
short-term and long-term plans to improve watershed health are developed. Historically, aquifer 
management plans were developed for specific areas such as Winkler (Government of Manitoba 1997) 
and Assiniboine (Government of Manitoba 2005). These plans focus on aquifer sustainability and are 
important planning and strategic tools. The proposed project has potential effects on the regional Red 
River Carbonate and Winnipeg Sandstone aquifers that cross several Watershed Districts, and it is unclear 
to Matrix how the current management framework’s watershed basis, can ensure regional aquifer 
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sustainability, if anthropogenic (e.g., mining, residential and agricultural water supply) effects are not 
evaluated through the entire aquifer system. 

From the Southeast Regional Groundwater Management plan (Government of Manitoba 2010) Manitoba 
Water Stewardship (MWS) – Groundwater Management Section (GMS) hold responsibilities for overall 
groundwater management and are involved with all activities related to groundwater. It is currently 
unclear how the MWS-GMS is assessing the current and foreseeable groundwater use in relation to long-
term sustainability and groundwater quality in the strategic planning. This highlights once more the need 
for a CIA to be done on a regional scale in the form of a risk assessment of groundwater sustainability 
(e.g., quantity) and quality.  Through this process, a scenario analysis framework should be incorporated 
that applies the precautionary principle and explores potential impacts of future anthropogenic activities 
to quantify risk and uncertainty with respect to aquifer sustainability and groundwater resources 
protection. 

Figure F: Groundwater Management Responsibilities Pyramid (Planning Group, Southeast Regional 
Groundwater Management Plan 2010) 

 

Matrix notes that the Impact Assessment Agency of Canada assessed Sio Silica’s Vivian Sand processing 
facility and sand extraction projects and concluded that:   

“The Agency is of the view that, given the information available, it is unlikely that the Facility Project and 
the Extraction Project would interact cumulatively in areas of federal jurisdiction, beyond the impacts 
attributed to each project alone.” 

However, this decision was based on consideration of the federal jurisdiction alone as well as noting that 
a provincial regulatory process was in place to consider effects. 

In Matrix’s opinion, the potential cumulative effects caused by potential indirect effects such as point or 
distributed sources of contamination, given the potential for the sand extraction process to create 
permanent zones of enhanced vertical permeability through a portion of the Red River Carbonate Aquifer 
and the Winnipeg Shale Aquitard, is impetus for requiring a cumulative assessment of potential effects 
under a risk assessment framework. 
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5.2 Minimal Monitoring Program Details 
It is evident from the revised extraction plan submitted in January 2023, in which the land disturbance 
footprint significantly changed and the number of extraction wells per cluster was reduced and now varies 
between 1 and 5, that geotechnical considerations are important to the success of the project. As 
described in that letter, the updated plan is based on recommendations and revised parameters provided 
by the geotechnical consultant team (Stantec). It is beyond Matrix expertise to discuss detailed 
geotechnical aspects of the project, but as discussed previously, the density of fractures is a key parameter 
in the assessment of how hydraulic permeability can affect the degree of hydraulic communication 
between the Red River Carbonate and Winnipeg Sandstone aquifers, and also, the vertical hydraulic 
connectivity across the Red River Carbonate Aquifer which could constitute a preferential pathway for 
migration of contaminants. 

In response to Round 2 IR question MBEN/OLS-IR-031, the proponent provided a comprehensive list of 
measures to monitor the infiltration rates, groundwater levels and quality, and how data will be compiled, 
interpreted, and communicated to different stakeholders. Matrix agrees that the groundwater monitoring 
plan should be adequate to identify potential groundwater quality and quantity issues within the aquifers 
due to project effects.   

However, the response to Round 2 IR MBEN/OLS-IR-031 does not discuss how (or if) the hydraulic data 
that is collected would be used to assess aquitard deterioration or increased vertical permeability of the 
Red River Carbonate Aquifer, which was the main point raised by the IR. The significant change in the 
extraction plan submitted in January 2023 demonstrates that the proponent’s geotechnical consultants 
recognize that if minimum geotechnical conditions are not met then there is certainly the potential risk 
of some bedrock fracture development and/or collapse. Baseline and operational monitoring to assess 
changes in the effectiveness of the Winnipeg Shale Aquitard and lower Red River Carbonate Aquifer to 
limit vertical groundwater movement would serve to confirm if the geotechnical constraints used to 
design the sand extraction well configuration are indeed adequate. We envision detailed hydraulic 
response tests with instruments placed at different depths within the Winnipeg Shale Aquitard and 
throughout the lower Red River Carbonate Aquifer would be part of such a monitoring program. 

We note that in hydrogeological characterization programs, Optical and/or Acoustic Televiewer 
(i.e., OTV/ATV) are used to document fractures intersecting a borehole. Increase in fracture density at the 
bedrock unconformity surface is usually affected by weathering. It is unclear how weathering effects are 
taken into consideration in the geotechnical assessment, although the geotechnical analysis 
recommendation is to limit extraction to areas with competent limestone thicker than 15 m (Stantec 
2022). Nonetheless, with regards to further understanding of the hydrogeological system infiltration and 
groundwater fluxes, the fracture distribution information can be an important source in the 
characterization process, and it is recommended to be refined as needed based upon full-scale extraction 
testing results (Stantec 2022). On this last point, in Matrix’s opinion, it is unclear why a pilot project limited 
to a single cluster of sand extraction wells was not carried out earlier, so that long-term stability can be 
monitored, and that uncertainty can be reduced with regards to the degree of hydraulic connection 
between the Red River Carbonate and Winnipeg Sandstone aquifers as a result of Winnipeg Shale Aquitard 
degradation. 

With regards to the groundwater monitoring and impact mitigation plan (AECOM 2023b), Matrix’s opinion 
is that local groundwater monitoring zone wells should be monitored on an hourly basis instead of daily 
during operations. It is essential to understand the local variation of water levels in the vicinity of 
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extraction wells to validate the numerical model and to appropriately define the warning triggers for 
instigating mitigation measures. In addition, since impact mitigation plans incorporate the validation of 
measured responses with the numerical model of groundwater flow, pumping tests should be conducted 
in advance of the extraction process to validate the numerical model ability to predict potential effects at 
residential wells. 

In Table D of the groundwater monitoring and impact mitigation plan, the margin of error between 
simulated and measured drawdown seems too high for the local monitoring zone wells.  Improved 
performance between the numerical model and measured data is an important consideration in 
predicting the effect on local resident wells. 

At stage 3 of degraded groundwater quality in regional observation well network, the proponent’s 
mitigative measure is to cease sand extraction “from that well". If an impact on water quality is observed 
in the regional observation well network, in Matrix opinion, this would be a cumulative effect from project 
operations, not from a single well. It is noted that the assessment of the Winnipeg Shale Aquitard integrity 
is not monitored in the proposed draft monitoring program. 

6 CONCLUSIONS AND RECOMMENDATIONS 
Upon review of the available documents related to the groundwater aspect of the Sio Silica Vivian Sand 
Project, Matrix provides the following conclusions and recommendations: 

• Overall, the assessment of the project potential direct effects on the hydrogeological system respects 
industry standards. 

• A revised extraction plan was submitted in January 2023, with a significantly changed project footprint 
for Year 1 through 5 compared to the original application. The changes were done based on the 
recommendations provided by the geotechnical consultant team.  It is unclear if the proponent 
expects to produce the same tonnage of sand with fewer wells or not.  The change in extraction plan 
at this stage illustrates the degree of uncertainty that exists with regards to potential fracture 
development and/or collapse of the Red River Carbonate as a result from the sand extraction process. 

• Two critical irreversible effects the project has on the hydrogeological system that could lead to 
indirect effects in the long-term are the degradation of the Winnipeg Shale Aquitard and the increase 
in fracture density of the Red River Carbonate Aquifer. 

• Several jurisdictions have adopted prohibitive measures to prevent the construction of water wells 
across multiple aquifers, to prevent waters mixing and prevent the spread of contaminants.  The effect 
of the proposed project is expected to systematically enhance the hydraulic connectivity between the 
Red River Carbonate and Winnipeg Sandstone aquifers due to degradation of the Winnipeg Shale 
Aquitard and increase in fracture density in the Red River Carbonate Aquifer, which increases both 
aquifers vulnerability. 

• The project analysis by IAAC concluded that the effects on the environment in areas of federal 
jurisdiction does not warrant a federal impact assessment, and the provincial regulatory processes 
were deemed appropriate. 
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• In Matrix’s opinion, the irreversible and permanent indirect effects of the project should be 
considered not only based on potential accidental release of contaminant from the proponent’s 
project, but also understanding that any future anthropogenic activities can lead to contaminated 
groundwater from either point or distributed sources.  The indirect effect is the increase in 
vulnerability of both aquifers and should be evaluated by decision-makers (e.g., the CEC hearing), to 
determine if the project meets the objectives of the Environment Act, the Groundwater and Water 
Well Act, and the Mines and Minerals Act with respect to the preservation of these aquifers for the 
benefit of future generations of Manitobans. 

• The proposed monitoring program should be designed to specifically assess the changes in the 
effectiveness of the Winnipeg Shale Aquitard and Red River Carbonate Aquifer to limit vertical 
groundwater movement between the baseline conditions and post-operations. Results of this 
monitoring program would also serve to confirm if the geotechnical constraints and parameters used 
to design the sand extraction well configuration are indeed adequate for future phases of the project. 

• The sand extraction productivity remains uncertain, and therefore, it is unclear if the project’s 
footprint will have to be altered significantly based on the findings learned during the initial phase of 
the project. Matrix does not understand why a pilot project was not authorized prior to approving the 
processing facility application and initiating a CEC hearing for the extraction component of the project. 

• It is unclear if administrative control on restrictions to land use and activities will be adopted for the 
post-operation of the project to prevent the potential contamination of the aquifers in the event of 
increased aquifer vulnerability. Administrative controls might be necessary to limit the potential 
development of a landfill or specific agricultural practices, for example, to reduce the potential 
groundwater contamination due to increased infiltration and/or the presence of vertical preferential 
pathways through the hydrogeological system. 

• At a regional scale, the absence of criteria and indicators in a detailed strategic framework for sand 
extraction mining of aquifers that are actively and widely used for potable water supply seems to be 
an important deficiency in the current approval process. Long-term protection and sustainability of 
this practice should be bounded through a legal framework. 

• It remains unclear if extraction well completion will be strictly using cement with 5% bentonite 
additive in the annular space between the outer and inner PVC casing. A standard practice in Alberta 
is to cement the annular space up to ground surface, to insure long term effective hydraulic isolation. 
The use of grout where fractures opening may increase over time could lead to preferential pathways 
for groundwater and/or contaminant, which is an undesired outcome.  

• Matrix’s opinion is that transducers installed in local groundwater monitoring zone wells should 
record water levels on an hourly basis instead of daily during operations, as stated in the Groundwater 
Monitoring and Impact Mitigation Plan. In addition, since impact mitigation plans incorporate the 
validation of measured responses with the numerical model of groundwater flow, pumping tests 
should be conducted in advance of the extraction process to validate the numerical model ability to 
predict potential effects at residential wells. 
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7 CLOSURE 
We trust that this report suits your present requirements. If you have any questions or comments, please 
call either of the undersigned at 403.237.0606. 

Yours truly, 

MATRIX SOLUTIONS INC. Reviewed by 
 
 
 
 
 
 
 
 
 
 
Louis-Charles Boutin, P.Eng. (AB, MB, ONT, QC) Don Haley, M.Sc., B. Math 
Principal Groundwater Engineer Senior Groundwater Scientist 

LCB/nf 
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Byron Williams 
PUBLIC INTEREST LAW CENTRE OF LEGAL AID MANITOBA 
100-287 Broadway 
Winnipeg, Manitoba R3C 0R9 

Subject: Statement of Qualification – Hydrogeological Expert Witness 

Dear Byron Williams: 

This letter and the accompanying report on the review of hydrogeological information related to the 
proposed Vivian Sand project for the extraction of silica sand submitted by Sio Silica Corp. (formerly 
CanWhite Sands Corp.) are written as a qualification statement and a hydrogeological subject matter 
expert assessment of the project for the Clean Environment Commission (CEC) which will be conducting 
a public hearing and review of the project. 

My previous experiences on regional hydrogeological environmental impact assessments (EIAs) and 
regional aquifer management studies, enabled me to develop a strong understanding of the potential 
hydrogeological issues at play with the proposed Vivian Sand project and am therefore well positioned to 
provide valuable technical opinion to decision-makers. 

I am currently working for Matrix Solutions Inc., from Quebec City, Quebec, and I am a Principal 
Groundwater Engineer and the technical lead in numerical modelling of groundwater flow and 
contaminant transport. I have been working for Matrix since 2006. I am a registered professional engineer 
in Quebec (130717), Ontario (100568749), Alberta (89106), and Manitoba (48403). 

I graduated from École Polytechnique de Montréal in 2002 with a bachelor’s degree in Geological 
Engineering. I received the Undergraduate Student Report Award from the Canadian Geotechnical Society 
for my work on simulating artificial recharge and recovery to an unconfined aquifer. As a coauthor, 
I received the Thomas C. Keefer Medal from the Canadian Society for Civil Engineering in 2004, for a 
technical article on carbon monoxide migration associated with blasting operations. I am currently 
pursuing a master’s degree at the Institut National de la Recherche Scientifique in Quebec City, with the 
subject being the use of iterative Ensemble Smoother for the calibration of numerical models of 
groundwater flow and contaminant transport. 

Throughout my career, I have been involved with municipalities, universities, governmental agencies, an 
industry association, and various industrial partners on various types of hydrogeological projects; 
groundwater supply, environmental site assessments, public consultation sessions, risk management 
plans, EIAs, and detailed supply well design and construction projects. 
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Most relevant experiences with the nature of this report are as following: 

• Evaluation of regional hydrogeological cumulative effects of baselines, application case, and planned 
development case scenarios in EIAs for the following projects: 

 Dover and Hangingstone Projects. Athabasca Oil Sands Corporation Mackay River 
 Foster Creek Thermal Project Phase J Expansion Project. Cenovus Energy Inc. 
 Dunkirk In Situ Demonstration Project. Koch Oil Sands Operating ULC 
 Kirby Expansion and Grouse Projects. Canadian Natural Resources Limited 
 MacKay SAGD Project. Suncor Energy Ltd. 

• Contribution to regional groundwater management issues for the Canada’s Oil Sands Innovation 
Alliance (COSIA), InnoTech Alberta, and Norfolk County: 

 COSIA: Technical advisor on COSIA’s Regional Groundwater Solutions project which focused on 
evaluating the effects of aquifer pressure changes resulting from groundwater withdrawals and 
disposal associated with existing and future in situ bitumen production within the Southern 
Athabasca Oil Sands (SAOS) region. The risk assessment results from stochastic predictive scenario 
analysis were presented at several conferences in north America: Calgary, Golden, and Quebec. 

 InnoTech Alberta: Hydrogeological expertise to support the Technical Advisory Committee from 
the Oil Sands Monitoring Program (OSM). The OSM is composed of Alberta Environment and 
Protected Areas, Environment and Climate Change Canada, regional First Nations and Métis 
organizations, environmental agencies, and industry strakeholders. The mission of the OSM is to 
“... ensure responsible development of Alberta’s oil sands area, and to support and promote 
environmental protection and enhancement”. 

 Norfolk County: Technical advisor for the regional hydrogeological assessment to further 
understanding of the potential cumulative effects of legacy oil and gas wells abandonment on 
flowing artesian pressures within the sulphur-rich Dundee Formation aquifer. This work was 
conducted for the Norfolk County with financial support of Ontario’s Ministry of Natural 
Resources and Forestry. 
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This work was conducted for the Public Interest Law Centre on behalf of their clients the Manitoba 
Eco-Network (MBEN) and Our Line in the Sand (OLS) organizations. My understanding is that as an 
independent expert my duties are to provide evidence that: 

•  is fair, objective and non-partisan; 

• is related only to matters that are within your area of expertise; and 

• to provide such additional assistance as the independent regulator may reasonably 

• require to determine an issue. 

I trust that this letter suits your present requirements. If you have any questions or comments, please call 
me at 403.589.0477. 

Yours truly, 

MATRIX SOLUTIONS INC. 
 
 
 
 
Louis-Charles Boutin, B.Sc., P.Eng. 
Principal Groundwater Engineer 

LCB/nf 
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Mr. Louis-Charles Boutin is a principal groundwater engineer with 20 years of 
technical experience in hydrogeology and environmental engineering. He has been 
involved in municipal and industrial groundwater supply, environmental site 
assessments, public consultation sessions, risk management plans, environmental 
impact assessments (EIAs), and detailed supply well design and construction. Over 
the last 15 years, Mr. Boutin’s experience was mainly focused in developing and 
applying a variety of numerical and analytical groundwater flow and transport 
models in support of regulatory applications for groundwater supply projects, 
contaminated sites groundwater risk assessments, and management plans. 

PROJECT/PROFESSIONAL EXPERIENCE 

LEGACY WELLS 

Soil Gas Sampling, St. Lawrence River Lowlands, Capitale-Nationale et Chaudière-
Appalaches Region. Talisman Energy. Quebec (2011). 
Talisman Energy Canada operated 11 gas wells at 9 site locations in the St. Lawrence 
River Lowlands of Québec. The project objective was to assess through gas migration 
testing the potential surface casing vent flow and/or gas migration issues at those 
site locations. 

Abandonment – Forestry Farm Road Orphan Gas Well. Norfolk County Ontario 
(2021 to Present). 
Technical advisor for the hydrogeological assessment and the construction and 
calibration of a numerical model of groundwater flow. Project objectives included 
further understand the potential effects of well abandonment on regional flowing 
artesian pressures within the sulphur-rich Dundee Formation aquifer. 

Orphan Well Association – Environmental Site Characterizations. Alberta (2022 to 
Present). 
Technical advisor on environmental site characterization and development of risk 
management strategies at various sites. 

REGIONAL TECHNICAL SUPPORT 

SAOS and NAOS Groundwater Information Compilation and Regional Monitoring 
Well Network Development. InnoTech Alberta (2020 to Present). 
Technical advisor on the data compilation and assessment from publicly available 
hydrogeological data sources in the Southern and Northern Athabasca Oil Sands 
(SAOS and NAOS) regions, as part of InnoTech Alberta environmental impacts 
research and risk evaluation project. Project objective is to summarize multiple lines 
of evidences on stressors to the water ressources in various watersheds and 
construct an interactive spatial visualization tool to support decision-making process 
in the design of a regional groundwater monitoring well network. 

OFFICE LOCATION 
Guelph, Ontario 

EDUCATION 
B.Sc., Geological Engineering, Ecole 
Polytechnique de Montreal, 2002 

D.E.C., Health and Applied Sciences, 
CEGEP du Vieux-Montreal, 1998 

PROFESSIONAL AFFILIATIONS AND 
CERTIFICATIONS 
Ordre des Ingenieurs du Quebec 
(OIQ) - Professional Engineer 

Association of Professional Engineers 
and Geoscientists of Alberta (APEGA) 

Professional Engineers Ontario – 
Professional Engineer 

Engineers Geoscientists Manitoba – 
Professional Engineer 

EMPLOYMENT HISTORY 
Institut National de la Recherche 
Scientifique, Research Officer, 2019 
to Present 

Matrix Solutions Inc., Senior 
Groundwater Engineer, 2006 to 
Present 

Laforest Nova Aqua Inc., 
Groundwater Engineer, 2003 to 2006 

Laforest Nova Aqua Inc., Engineer in 
Training, 2001 to 2002 

Institut National de la Recherche 
Scientifique, Intern, 2001 

Inspec-Sol Inc., EIT, 2000 

CORE COMPETENCIES 
• Supply and Disposal Well Design 
• Depressurization and Dewatering 

Well Network Optimization 
• Groundwater Flow, Fate and 

Contaminant Transport Modelling 
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Stochastic Predictive Scenario Analysis - Risk Assessment. Canada’s Oil Sands Innovation Alliance (COSIA). (2015 to 2017). 
Technical advisor on Regional Groundwater Solutions project. The project focused on evaluating the effects of aquifer pressure 
changes resulting from groundwater withdrawals and disposal associated with existing and future in situ bitumen production within 
the SAOS region. 

NUMERICAL MODELLING 

Water Supply Master Plan Update. City of Guelph (2020-2021). 
Technical advisor on the City of Guelph’s water supply master plan update. Revised using the most current version of the numerical 
model, the current water supply capacity assessment, place to growth sustainability assessment, and water supply alternatives 
assessment. 

Dover and Hangingstone Projects. Athabasca Oil Sands Corporation Mackay River (2009 to 2010). 
Responsible for the development of a conceptual model and construction and calibration of a regional-scale finite difference numerical 
groundwater flow model to predict impacts of groundwater withdrawal on groundwater and surface water resources. 

Gemini Oil Sands Project. Baytex Energy Ltd. (2014 to 2015). 
Responsible for the development of a conceptual model and construction and calibration of a three dimensional (3D) hydrogeological 
model of groundwater flow in support of a Water Act application to use non-saline groundwater, as required per Cold Lake Beaver 
River Basin Water Management Plan developed for this area. The development of the numerical model of groundwater flow included 
the predicted capture from surface water bodies in the basin. 

Foster Creek Thermal Project Phase J Expansion Project. Cenovus Energy Inc. (2004 to 2012). 
Responsible for the development of a conceptual model and construction and calibration of a 3D hydrogeological model of 
groundwater flow in support of an EIA. Cumulative effects of the proposed groundwater withdrawals were evaluated with a 
purpose-built numerical model that extended from Cold Lake to Fort McMurray. The model was calibrated to available steady state 
and transient hydraulic head data as well as baseflow data from nearby streams. Predicted effects included change to baseflow at 
several selected stream reaches in the project local study area, transient drawdown at selected observation points, and plan view 
drawdown in key aquifers upon completion of the project withdrawals. 

Dunkirk In Situ Demonstration Project. Koch Oil Sands Operating ULC. Fort McMurray, Alberta (2015 to 2016). 
Technical advisor on the conceptual model and construction and calibration of a 3D hydrogeological model of groundwater flow (finite 
elements) and a local 3D integrated groundwater surface water numerical model (finite differences) in support of a Water Act 
application to use non-saline groundwater. The development of the regional numerical model of groundwater flow was done to 
capture cumulative effects of an incised Quaternary channel aquifer used by multiple users. The local integrated surface 
water/groundwater model (MikeSHE) was coupled to a regional FEFLOW model and used to define precisely the local effects on winter 
low-flows. 

Dunkirk In Situ Demonstration Project. Koch Oil Sands Operating ULC. Fort McMurray, Alberta (2013 to 2014). 
Responsible for the development of a conceptual model and the construction and calibration of a 3D hydrogeological model of 
groundwater flow (finite elements) in support of an EIA. Cumulative effects of the proposed groundwater withdrawal and disposal 
into a highly-fractured carbonate aquifer. Uncertainty associated with the numerical model predictions were assessed using a 
stochastic Monte Carlo approach. 

Jack Pine Mine Project. Shell Canada Limited. (2010 to 2011). 
Responsible for hydrogeological and geotechnical instrumentation of the Phase 1 mine pit. Planning and realization of pumping tests 
on depressurization (McMurray Basal Water Sands) and dewatering (Pleistocene Channel Aquifer) well networks. Constructed a 
regional finite element model of groundwater flow of the McMurray Formation Basal Water Sands. The objectives were evaluation of 
dewatering well performance, well network optimization and evaluation of the mine’s pit floor safety factor. 
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Kirby Expansion and Grouse Projects. Canadian Natural Resources Ltd. (2011 to 2015). 
Responsible for the development of a conceptual model and construction and calibration of a 3D hydrogeological model of 
groundwater flow in support of an EIA. Cumulative effects of the proposed groundwater withdrawals were evaluated with a 
purpose-built numerical model. The model was calibrated to available hydraulic head and baseflow data of nearby streams. Conducted 
prediction uncertainty on simulated drawdown and baseflow reduction using null-space constrained Monte Carlo analysis. 

Grand River Conservation Authority, Ontario (2016). 
Developed a screening-level tool using a calibrated FEFLOW numerical model for the Guelph/Guelph-Eramosa area to define areas 
within the Well Head Protection Area for Quantity (WHPA-Q1) where a new or increased groundwater taking could impact the 
long-term reliability of any municipal water supply well located within the WHPA-Q1. The tool was developed in collaboration with 
the Ministry of the Environment and Climate Change, the Ministry of Natural Resources and Forestry, Source Protection Authorities, 
and the various municipal partners within the area. 

North Steepbank and Millennium Mines. Suncor Energy Ltd. (2017). 
Responsible for the development of a conceptual model and construction and calibration of a 3D hydrogeological model of 
groundwater flow. The model was calibrated to available hydraulic heads, streams baseflow, and mining activities using time-varying 
material properties. Mine pit floor safety factors were calculated spatially through project’s lifespan, in support to depressurization 
well network design and optimization. 

CONTAMINATED SITES AND RISK ASSESSMENTS 

Carraig Ridge Project. Shell Canada (2020 to Present). 
Technical advisor on the development of a conceptual site model, the drilling, completion and testing of monitoring wells, including 
multi-ports FLUTe systems and packer testing. A finite element numerical groundwater flow and transport model was developed for 
this fractured porous bedrock site under a stochastic framework. The project’s objective was risk quantification of the potential 
migration of a chloride plume to freshwater aquatic life ecosystem and a domestic use aquifer. 

Santa Susana Field Laboratory. Boeing and National Aeronautics and Space Administration (2017 to Present). 
The Santa Susana Field Laboratory (SSFL) is located 30 miles northwest of downtown Los Angeles in southeastern Ventura County, 
near the crest of the Simi Hills at the western border of the San Fernando Valley. A former rocket engine test and nuclear research 
facility, the 2,849-acre field laboratory is currently the focus of a comprehensive environmental investigation and cleanup program 
from various contaminants including light non-aqueous phase liquid (LNAPL) and dense non-aqueous phase liquid (DNAPL) 
hydrocarbons, conducted by Boeing, the United States Department of Energy (DOE) and the National Aeronautics and Space 
Administration (NASA), and overseen by the Department of Toxic Substances Control. 

Construction and calibration of Mountain Scale and Plume Scale 3D FEFLOW numerical model of groundwater flow and contaminant 
transport in Dual Porosity conditions. 

Primrose and Wolfe Lake Project. Canadian Natural Resources Ltd. (2014 to 2019). 
Development of a conceptual model and the construction and calibration of 3D hydrogeological models of groundwater flow and 
transport in support of remediation design at various steam-assisted gravity drainage (SAGD) thermal production well pad sites. 
Objectives were to reproduce key hydrogeological features, representation of the source of contaminant (primarily dissolved chloride 
and benzene), plume characterization, optimize remediation well network design for effective hydraulic capture, and to assess 
feasibility of natural attenuation into a risk-based groundwater management plan. Contributed to forensic assessments on release 
investigation at various well pads. 

Developed a risk assessment compliant with the Directive for the Assessment of Thermally-Mobilized Constituents in Groundwater 
for Thermal In Situ Operation, for the Primrose and Wolfe Lake Project composed of more the 100 well pads. 
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MacKay SAGD Project. Suncor Energy Ltd. (2019). 
Responsible for the development of a conceptual model and construction and calibration of a 3D hydrogeological model of 
groundwater flow and solvent transport. Project’s objective was to assess potential environmental effects from proposed SAGD 
Solvent technology, by simulating the in situ process and migration of the contaminant. 

Repsol Oil & Gas Canada Inc. - Chauvin Area (2018). 
Conceptual site model development, construction and calibration of a 3D numerical model of groundwater flow and contaminant 
transport for three sites in Chauvin area. Assessed effectiveness of various remediation scenarios to support site-specific liability 
assessments. 

Enerplus Corporation - Giltedge (2010). 
Construction and calibration of a numerical model of groundwater flow and transport for a spill site from a pipeline break which 
released 50 m3 of crude oil and produced water. Project’s objectives were to evaluate the long-term effects and environmental risks 
associated with the groundwater contaminant plume reaching the near by Battle River. 

PUBLIC CONSULTATION 

City of Thetford Mines, Quebec - Groundwater Supply (2003) 
Conducted a regional hydrogeological assessment for the city of Thetford Mines in Quebec. The scope of the project was to identify 
and assessment long-term yield for potential aquifer to supply city’s water supply. The demand was approximately 20,000 m3/d. 

Following field investigations, responsible for presenting the project and the potential environmental effects during two public 
consultation sessions. 

SELECTED PUBLICATIONS 

Boutin L.C., Shikaze S., Baker C., Weaver L., No Quick Fixes to Gas Well Problem – Case Study – Big Creek Valley, Ontario. Abstract 
and presentation. RemTech East Congress. Niagara Falls, Ontario, Canada. June 2022. 

Boutin L.C., Gloaguen E., Claprood M., The Use if Iterative Ensemble Smoother in Data Assimilation and Predictive Uncertainty. 
Abstract and presentation. CSPG geoconvention Congress. Calgary, Alberta, Canada. September 2021. 

Boutin L.C., Haley D., Merritt G., How Can Data Science Be Used in Groundwater Flow and Transport Modelling? Abstract and 
presentation. GeoConvention Congress. Calgary, Alberta, Canada. September 2021. 

Boutin L.C., Long Term Water Management in Alberta’s Southern Athabasca Oil Sands Region – Using Modelling Tools to Evaluate 
Sustainability. Presentation. CSPG – Hydrogeology Division Talk. Calgary, Alberta, Canada. April 2019. 

Boutin L.C., Claprood M., MacMillan G., Brewster M., Walter A. Canada’s Oil Sands Innovation Alliance Regional Groundwater 
Solutions Project for the Southern Athabasca Oil Sands – Spatial Visualization of a Global Transient Misfit Quality. Abstract and 
presentation. MODFLOW and More Congress. Golden, Colorado, United State. May 2017. 

Boutin L.C., COSIA Regional Groundwater Solutions Project for the Southern Athabasca Oil Sands – Evolution of A Numerical Model. 
Abstract and presentation. CSPG geoconvention Congress. Calgary, Alberta, Canada. May 2017. 

Schumacher, J., Hayley, K., Boutin, L.-C. and White, E. (2017), PPAPI: A Program for Groundwater Modeling Tasks in Distributed 
Parallel Computing Environments. Groundwater Journal. doi:10.1111/gwat.12623 

Boutin L. 2016 Innovative Approach to Reconciling Regional Cumulative Effects with the Desire for Local Scale Integrated Predictions. 
Abstract and presentation. ESAA Congress. Banff, Alberta, Canada. April 2016. 

Boutin L. 2015 Keys to ensure a long-term groundwater supply. Abstract and presentation. ESAA Congress. Banff, Alberta, Canada. 
April 2015. 
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Hayley K., Schumacher J., MacMillan G.J., Boutin L.C. Highly parameterized model calibration with cloud computing: an example of 
regional flow model calibration in northeast Alberta, Canada. Hydrogeology Journal (2014) 22: 729-737. 

Boutin L. 2014 Workflows for Data Intensive Groundwater Assessment. Abstract and presentation. ESAA Congress. Banff, Alberta, 
Canada. April 2014. 

Boutin L. 2013 Challenges Applying Calibration-Constrained Subspace Monte Carlo Methodology to Uncertainty Assessments. 
Abstract and presentation. IAH 2013 Congress. Montreal, Canada. September 2013. 

Boutin L., MacMillan G., and K. Hayley. 2012 Alberta’s Oil Sands Projects - Groundwater Withdrawal Prediction Uncertainty. Abstract 
and presentation. IAH 2012 Congress. Niagara Falls, Canada. September 2012. 

Hayley K., Schumacher J., MacMillan G., and L. Boutin. 2012. Use of Cloud Computing to Calibrate a Highly Parameterized FEFLOW 
Model. Abstract and presentation. FEFLOW Users Conference. Berlin Germany. September 2012. 

Martel R., Trepanier L., Levesque B., Sanfacon G., Brousseau P., Lavigne M.-A., Boutin L.-C., Auger P., Gauvin D., and L. Galarneau. 
2004. Carbon Monoxide Poisoning Associated with Blasting Operations Close to Underground Enclosed Spaces. Part. 1. 
CO Production and Migration Mechanisms. Canadian Geotechnical Journal, Vol. 41., Ottawa, Ontario, June 2004. 

Hayley K., Schumacher J., MacMillan G., and L. Boutin. 2012. Use of Cloud Computing to Calibrate a Highly Parameterized FEFLOW 
Model. Abstract and presentation. FEFLOW Users Conference. Berlin Germany. September 2012. 

Martel R., Trepanier L., Levesque B., Sanfacon G., Brousseau P., Lavigne M.-A., Boutin L.-C., Auger P., Gauvin D., and L. Galarneau. 
2004. “Carbon Monoxide Poisoning Associated with Blasting Operations Close to Underground Enclosed Spaces. Part. 1. CO 
Production and Migration Mechanisms.” Canadian Geotechnical Journal, Vol. 41, Ottawa, Ontario, June 2004. 

RELEVANT TRAINING 

Introductory and Advanced PEST courses, Project Management, Introduction to Log Analysis 
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Mr. Don Haley is a senior groundwater scientist who specializes in developing 
conceptual groundwater flow and transport models and numerical simulation of 
groundwater processes. He has over 20 years of experience applying analytical and 
numerical techniques for solving groundwater flow and transport problems for a 
variety of project settings, including both operational groundwater management 
and permitting projects. He has been involved in numerous modelling studies for the 
oil and gas, mining, aggregate, municipal water services and city infrastructure 
sectors. Through the completion of these projects, Mr. Haley is intimately familiar 
with the technical requirements and key issues associated with hydrogeological data 
compilation and analysis, conceptual and numerical model development of 
groundwater systems and the Alberta and Canadian EIA regulatory framework. 

Relevant project experiences include: 

Contaminated Site Risk Assessment and Management Projects 
Risk assessment and management studies have focused on mid-stream oil and gas 
facilities. These projects involved developing the conceptual model of the subsurface 
hydrostratigraphy and distribution of contaminants, hydrogeological boundary 
conditions and surface water-groundwater interaction and the linkages between 
contaminant sources, groundwater pathways and receptors. Conceptual models are 
then translated into a defensible numerical modelling tools to predict the fate and 
transport of contaminants through the groundwater system. The fate and transport 
modelling results are used as part of the site-specific risk assessment to predict 
potential impacts to identified receptors and to evaluate various remediation options 
to mitigate the risk to these receptors. 

In Situ Oil Sand Extraction Projects 
In-situ oil sand projects have included assessing the environmental impacts on 
aquifer yield and surface waters due to water abstraction from regional, multi-
aquifer groundwater flow systems; operational well network optimization with 
constraints; and, assessing the potential of vertical leakage from deep well injection 
disposal zones to aquifers and surface water features. A recent focus has been the 
development of numerical models to simulate thermal plumes from SAGD injection 
wells and how these models could be used as screening tools in accordance with the 
Draft Guidance for Groundwater Management Plans for In Situ Operations: 
Assessing Thermally-mobilized Constituents. 

Open Pit Oil Sand Mining Projects 
Open pit oil sands project studies have included: 

• EIAs and related permitting of new mines or mine expansions involving 
provincial regulators, the Canadian Environmental Assessment Agency and 
intervenor groups 

• pre-feasibility, feasibility and front-End engineering design studies of 
depressurizing aquifers beneath pits, intercepting shallow aquifer seepage to 

OFFICE LOCATION 
Calgary, Alberta 

EDUCATION 
M.Sc., Earth Sciences, University of 
Waterloo, 1992 

B. Math, Applied Math, University of 
Waterloo, 1988 

PROFESSIONAL AFFILIATIONS AND 
CERTIFICATIONS 
(Optional section) List active 
applicable affiliations and 
certifications 

EMPLOYMENT HISTORY 
Matrix Solutions Inc., Senior 
Groundwater Scientist, 2018 to 
Present 

Golder Associates, Associate, Senior 
Groundwater Scientist, 2005 to 2018 

Golder Associates, Groundwater 
Modelling Specialist, 2000 to 2005 

University of Waterloo, Research 
Technician, Research and Teaching 
Assistant, 1992 to 2000 
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the pit face, dewatering unconsolidated deposits over the pit footprint prior to excavation 

• optimization of well field design at operating mines to minimize cost and produced water associated with basal aquifer 
depressurization systems 

• seepage interception and control from above ground external tailings facilities 

• mine closure studies to assess seepage mitigation options from in-pit and external tailings areas and pit lake sustainability 

• solute transport studies of mine closure scenarios to assess the far future viability of proximal surface water receptors 

Mine Water Management Projects 
Projects completed for mining sector clients have included: 

• depressurization of underlying aquifers in advance of mining 

• intercepting and controlling seepage to the active pit face during mining 

• estimating groundwater seepage to the excavated workings of underground mines over the life of the project 

• solute fate and transport from impacted mine facilities and evaluation of mitigation options 

• closure studies to assess mitigation options and the long-term sustainability of surface water receptors 

Aggregate Pit Water Management 
Recently completed an assessment of potential aquifer interference effects on residential wells from nearby pit dewatering activities 
at multiple sand and gravel pits. The assessment was completed using a numerical (MODFLOW) groundwater flow model that 
simulated transient pit dewatering and artificial aquifer recharge at recharge ponds over a three year period of operations. The work 
was completed for the municipal government’s gravel extraction committee that includes representatives from the various aggregate 
operators in the area and council members. The objective of the work was to assess how far aquifer drawdown caused by pit 
dewatering might propagate and potentially impact residential groundwater users. 

Other studies for the aggregate industry have focused on estimating groundwater seepage to the active pit(s) and how returning the 
collected water to the aquifer through recharge ponds affects water handling requirements. These models have also been used in water 
management planning to estimate the necessary storage requirements of recharge ponds and pond filling rate using stage-storage 
relationships. 

Municipal Water Management Projects 
Recent municipal projects have focused on the interaction of groundwater and river stage elevation during flood events for alluvial 
aquifers hydraulically connected to rivers. Previous municipal water projects focused primarily on well head protection area (WHPA) 
and groundwater under the direct influence of surface water (GUDI) studies designed to protect the public drinking water supply. These 
studies involved developing groundwater models to estimate the water budget of the site specific groundwater system, the water 
sources supplying the municipal water well network and the vulnerability of aquifers supplying water to the public from surface 
contamination. Additional municipal projects have involved water supply exploration programs and sustainable yield assessments, 
design of enhanced recharge systems using exfiltration galleries and contaminant migration and mitigation studies of municipal 
landfills. 
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PROJECT/PROFESSIONAL EXPERIENCE 

PROJECT EXPERIENCE – OIL SANDS IN SITU BITUMEN EXTRACTION 

Thermal Plume Modelling. ConocoPhillips. Fort McMurray, Alberta. 
Supervised a study which reviewed the application of thermal plume modelling techniques related to in-situ bitumen recovery projects 
in the Athabasca Oil Sands and developed a numerical model to simulate thermal plumes around SAGD injection wells. The model 
used the FEFLOW simulator borehole heat exchange module to more accurately simulate the thermal boundary conditions at the 
injection well. 

Mackay River Commercial Project. BRION Energy. Fort McMurray, Alberta. 
Completed groundwater modelling to assess the appropriateness of the existing monitoring well network to meet the groundwater 
monitoring requirements for SAGD projects. 

Surmont 3 EIA. ConocoPhillips. Fort McMurray, Alberta. 
Updated the Nexen-ConocoPhillips regional groundwater flow model with recently collected data, calibrated the model and made 
forecast predictions to assess potential impacts due to the Surmont 3 project. Model results were used to assess the sustainability of 
multiple aquifers used as make-up water sources, predict surface water-groundwater impacts and potential impacts due to injection 
into the lower McMurray Formation. 

Regional Groundwater Flow Model. Nexen / ConocoPhillips. Fort McMurray, Alberta. 
Directed the development of a regional, three-dimensional, FEFLOW model of the multi-aquifer system of the South SAGD area of the 
Athabasca oil sands deposit. The model was calibrated to static, pre-development hydraulic heads as well as transient water level data 
during operations at the Long Lake and Surmont operations. The transient calibration included groundwater extractions from three 
different aquifers as well as disposal injection wells. Forecast scenarios were completed to assess the potential drawdown in the 
different aquifers as well as effects on surface water features. 

PROJECT EXPERIENCE – OIL SANDS OPEN PIT MINING 

Frontier Project Update. Teck Resources. Fort McMurray, Alberta. 
Directed groundwater modelling efforts for the Project EIA Update, provided on-going technical review, assisted with reporting and 
managed the Project Update Supplementary Information Request process for the hydrogeology discipline. 

Kearl Basal Aquifer DP Model Rebuild and Calibration. Imperial Oil Resources. Fort McMurray, Alberta. 
Supervised the basal aquifer depressurization (DP) FEFLOW model re-build and calibration. The conceptual model was developed 
jointly with the Imperial geoscience team to include the most current lease-scale hydrogeological data and Imperial’s lease-scale 
conceptual model. Regional data from the Oil Sands Groundwater Database was used to develop the regional hydrogeological 
conceptual model. The model was calibrated to pre-development conditions and the first 18 months of operational DP data available 
from the opening cut area of the mine. Forecast simulations were completed to support DP and water management planning. 

Aurora North Mine Depressurization Well Network Design. Syncrude. Fort McMurray, Alberta. 
Periodic updates of the Aurora North Basal Aquifer Groundwater Model were completed every 1 to 2 years over a 15-year period and 
the model used to aid in the planning of the depressurization well system as the mine advances. The work flow consists of the following 
tasks: revise the geological interpretation for the regional model using recently collected data; re-calibrate the 3-dimensional 
groundwater model to pre-development conditions and the latest transient data set (since DP operations commenced); complete 5 to 
10 year forecasts of DP requirements based on the expanding mine plan and operational constraints (dewatering targets, 
infrastructure considerations etc.). The model was also used for long term planning of saline groundwater management. 
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PROJECT EXPERIENCE – MINING PROJECTS 

Eagle Project. Lundin Mining. Michigan, USA. 
Developed a three-dimensional numerical model (FEFLOW) to assess potential mine inflows to the underground mine workings. The 
model used FEFLOW’s discrete feature capability to incorporate a network of discrete features of enhanced permeability within the 
relatively unfractured low-permeability bedrock. Time-varying changes in the host rock adjacent to the mine workings were 
incorporated that simulated enhanced permeability due to dilation of the rock mass as the underground workings were advanced. 

Gensource Potash. Saskatchewan. 
Developed a 3D numerical model (FEFLOW) to predict the potential impacts of water extraction over the life of the project to nearby 
residential water well users. The model was calibrated to historical water level data contained in the provincial water well database 
and a 40-hour pumping test. Results were used to support the project water license application. 

Cameco Corp. Saskatchewan. 
Developed a Microsoft ACCESS database to effectively manage the large volumes of data collected in the aftermath of the cavity 
flooding incident at Cameco’s McArthur River mine in April 2003. Geologic and hydrogeologic data in different formats and from 
different sources (i.e. mine engineers, environmental department personnel) had to be compiled in a consistent manner. The relational 
database allowed efficient querying of the huge volumes of data collected by the many datalogging devices installed both below 
ground at from surface. Data collected was used to calibrate numerical groundwater models which aided in the assessment of the 
flooding event and to predict possible future flooding scenarios. 

PROJECT EXPERIENCE – AGGREGATE INDUSTRY 

Sturgeon County Aquifer Interference Study. Sturgeon County, Alberta. 
Supervised the development of a screening level numerical groundwater flow model to simulate quarry pit dewatering and artificial 
aquifer recharge from multiple sand and gravel quarry operations. The work was funded by the local aggregate industry and managed 
through the County’s Sand and Gravel Extraction Committee. The results of the study were used to develop a risk map of zones where 
residential water wells were at low, moderate and high risk of being affected by the dewatering operations. Results indicated that 
judicious placement of the recharge ponds could significantly mitigate dewatering operations. 

Onoway Pit Groundwater Seepage Assessment. Onoway, Alberta. 
Developed a numerical groundwater flow model to estimate the amount of groundwater seepage that will report to the initial phase 
of the planned sand and gravel pit. Results of the study were used to support the design of a temporary water storage and recharge 
pond to return water to the aquifer. 

PROJECT EXPERIENCE – CONTAMINATED SITE RISK ASSESSMENT AND MANAGEMENT 

Paramount Energy. Big Stone De-commissioning. Alberta. 
Guided the development of the site conceptual model for a large processing facility impacted by chloride, sulphate and sulfolane 
groundwater plumes. The hydrogeological setting was the complex and variable Paskapoo Formation. Historical groundwater levels 
were reviewed and used to develop snapshots of groundwater flow directions, consistent with the understanding of the surface water 
system. Interpreted plumes of dissolved chloride, sulphate and sulfolane were developed that will be used to develop a numerical 
groundwater flow and solute fate and transport model that is currently being developed. 

Confidential Client. Gas Processing Facility. Alberta. 
A 3D numerical groundwater flow and transport model was developed based on the existing conceptual site model (CSM) developed 
for the facility. The objective of the modelling was to further inform and refine the CSM, identify data gaps for future data collection 
activities, assess the potential impact to surface water receptors and predict the effect of mitigation measures for risk management 
planning. Simulations focusing on reproducing the apparent steady-state nature of the solute plume indicated mass discharging to 
surface water features could not adequately account for the stationary behaviour of the plume. First order decay simulations 
suggested that a half-life of between five and ten years is one possible mechanism to account for the observed plume behaviour. 
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PROJECT EXPERIENCE – MUNICIPAL WATER MANAGEMENT 

City of Calgary Flood Mitigation Options Assessment. Calgary, Alberta. 
Managed the groundwater modelling component of the City of Calgary’s flood mitigation options assessment study. Directed staff in 
the development of the conceptual hydrogeological framework and two-dimensional numerical (MODFLOW) models to simulate the 
rise in groundwater levels in a river-connected alluvial aquifer in response to flood events. Transient boundary conditions assigned at 
the river incorporated hydrological model (Hec-RAS) river stage rises and declines for flood events with return periods of 20-, 100- and 
500-years. Results from the cross-section models were used to develop equations describing the maximum increase in the 
groundwater table versus distance from the river. These equations were then used to calculate the maximum groundwater table 
elevation that occurred during the flood over the extent of the river-connected alluvial aquifer. The maximum groundwater table 
surface was subsequently used to complete damage modelling by consulting partners involved on the project. 

Oxford County WHPA Study. Ontario. 
As part of a county wide well head protection study, extracted data from the Ministry of Environment water well record database, 
developed interpolated contour maps of groundwater elevations, top of bedrock contact, and thickness of different overburden 
material. Aided in the constructed groundwater flow models for the 83 municipal wells in the county and developed well head 
protection areas based on the model results in conjunction with digital geological maps created. 

SELECTED PUBLICATIONS 

Naff R.L., Haley D.F., and E.A. Sudicky. 1998. “High-Resolution Monte Carlo Simulations of Flow and Conservative Transport in 
Heterogeneous Porous Media 1. Methodology and Flow Results”, Water Resources Research, vol. 34, no. 4, pp 663-677. 

Naff R.L., Haley D.F., and E.A. Sudicky. 1998. “High-Resolution Monte Carlo Simulations of Flow and Conservative Transport in 
Heterogeneous Porous Media 2. Transport Results”, Water Resources Research, vol. 34, no. 4, pp 663-677. 

Haley D.F., Sudicky E.A., and R.L. Naff. 1994. “Three-Dimensional Monte Carlo Analysis of Spatial Spreading During Reactive Solute 
Transport by Groundwater”, presented at the IAHR/AIRH Symposium on Transport and Reactive Processes in Aquifers in Zurich, 
Switzerland, April 1994 and published in the conference proceedings (pp 437-443). 

Haley D.F., Sudicky E.A., and G. Tenti. 1991. “Can the Cumulant-Discard Technique Lead to a Consistent Theory of Macrodispersivity 
in Stochastic Groundwater Transport Problems?”, Presented at the American Geophysical Union Fall Meeting in San Francisco, 
Dec. 1991. 

RELEVANT TRAINING 

MIN3Pro Reactive Transport Simulator – Industry training course on the theory and application of the simulator which simulated 
advection-dispersion transport with coupled geochemical reactions in groundwater systems. Presented by the developers of the 
simulator Dr. U. Mayer and Dr. R. Amos (https:// mypage.science.carleton.ca/~richardamos/min3p-publications/). 

GoldSim for Advanced Users – Industry training course on the stochastic simulation environment for dynamic systems. Presented by 
the Goldsim Technology Group (https://www.goldsim.com/web/home/). 

FEFLOW for Advanced Users – Industry training course on the FEFLOW groundwater flow and heat/mass transport groundwater 
modelling system. Presented by DHI-WASY (https://www.mikepoweredbydhi.com/products/feflow). 

 

https://www.goldsim.com/web/home/
https://www.goldsim.com/web/home/
https://www.mikepoweredbydhi.com/products/feflow
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Maurice Shevalier has over 30 years of experience in oil and gas, technical, and 
environmental research with hands-on experience in water-rock-gas interaction at 
both low and high temperatures in thermal recovery, hydrochemistry of 
process-affected and contaminated waters, and sedimentary basin waters and 
gases. He has contributed to over 45 scientific papers in areas ranging from sampling 
and analysis of production brines and gases from producing oil fields to modelling 
the fate of injected CO2 in carbon storage projects, as well as laboratory analysis and 
modelling of water-rock-gas interactions. Mr. Shevalier’s work has focused on the 
hydrochemistry of surface waters, groundwaters, and formation brines and has 
included sample collection from oil wellheads, groundwater, and characterization of 
formation fluids for mixing within reservoirs. His experience also includes 
establishment and evaluation of data from soil gas and soil flux monitoring stations 
and mobile monitoring of CO2 and methane. He has extensive experience in 
modelling carbon storage, co-mingled fluids in reservoirs, groundwater systems, and 
high temperature systems. 

PROJECT/PROFESSIONAL EXPERIENCE 

Soil Gas Monitoring. Carbon Management Canada-Containment and Monitoring 
Institute Field Research Site. Brooks, Alberta. Research Scientist/ Project 
Manager. 
Designed and supervised the installation of 35 tri-level soil gas probes and 30 soil 
flux chambers. Conducted sampling four times a year and oversaw the analysis of 
samples. Data analysis was conducted to look for potential CO2 leakage from the 
target reservoir as well as for seasonal variations in CO2. 

Soil Gas Monitoring at Shell Quest Injection Sites. Shell Canada. Redwater, 
Alberta. Research Scientist/Project Manager. 
Conducted a multiyear study on changes in soil gas compositions and fluxes at the 
Shell Quest injection sites. The study involved sampling existing soil gas probes for 
gas and isotopic composition. Additionally, measured soil gas fluxes at various 
locations around the downhole injection site using novel flux measurement 
technology, which also measured isotopic composition. 

Oilfield Brine Sampling. University of Calgary. Various Locations, Alberta. 
Research Scientist/Project Manager. 
Supervised and worked collaboratively with Postdoctoral Fellows and graduate 
students for over 30 years on selection and sampling of oilfield wells for produced 
brines and gases. Independent projects involved sampling and chemical and isotope 
analysis of production brines and gases. Assessed data to develop conceptual 
models on the water-rock-gas interaction in the subsurface. 

Carbon Capture and Storage. IEAGHG and Cenovus Energy Inc. Weyburn, 
Saskatchewan. Research Scientist/Project Manager. 
Lead a 10-year brine sampling program on a sour reservoir involving sampling of 
production brines and gases. Conducted chemical and isotopic analysis of gases and 

OFFICE LOCATION 
Calgary, Alberta 

EDUCATION 
M.Sc. Upper Atmospheric Physics, 
University of Calgary, 1993 

M.Sc. Electrochemistry, University of 
Calgary, 1985 

B.Sc. Chemistry, University of Calgary, 
1982 

PROFESSIONAL AFFILIATIONS AND 
CERTIFICATIONS 
Association of the Chemical 
Profession of Alberta (P. Chem.) 

Geological Society of America, 
member 

American Chemical Society, member 

EMPLOYMENT HISTORY 
Matrix Solutions Inc., Senior 
Geochemist, August 2021 to Present 

University of Calgary, Research 
Scientist, January 2000 to July 2021 

University of Calgary, Research 
Assistant, Oct 1985 to December 
1999 
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brines. Following data analysis of chemical and isotopic data, the geochemical reactions occurring subsurface were deduced 
accounting for degassing of the fluids which affect the measured chemistry of brines. 

Carbon Capture and Storage. ARC Resources Ltd. Redwater, Alberta. Research Scientist/Project Manager. 
Lead a 4-year project involving coordination of brine and gas sampling and delivery from a third party and chemical and isotopic 
analysis of produced brines and gases. Worked on deducing the geochemical reactions occurring from brine and gas chemistry. 
Reaction path modelling using TOUGHREACT was undertaken accounting for history matching of produced fluids and gases. Forward 
modelling of 500 years was done examining changes in the reservoir porosity, permeability, mineralogy as well as sequestration of the 
CO2. 

Isotopic Fractionation of CO2 Within a CCS Setting. Shell Canada. Research Scientist. 
Primary modeller involved in modelling changes in the isotopic signature of the CO2 injection gas after injection at a CO2 sequestration 
site. The model included effects of CO2 phase change, dissolution, mineralization, and upward leakage around the injection well along 
the entire stratigraphic column on the isotopic signature of the injection gas. The model involved linking the reactive transport 
software TOUGHREACT with an isotopic model developed in Geochemist Workbench to examine changes in the CO2 isotopic signature. 

Modelling of Silica Mineral Deposition in Once Through Steam Generators. COSIA. Research Scientist. 
Modelled the effects of various boiler feed waters to gain insight into silicate scale deposition on boiler tubes in once through steam 
generators (OTSG). Modelling involved using the computer code PHREEQC along with a high temperature thermodynamic database 
Thermoddem. Assessed the results and examined the limitations PHREEQC and the Thermoddem database in modelling silicate scale 
deposition in OTSGs. 

Mixing of Formations Fluids at a Geothermal Power Plant. Terrapin Geothermics. Research Scientist. 
Modelled potential for mineral scaling when brines from different formations at different temperatures are mixed using PHREEQC. 
The results considered the potential for mineral scaling in a primary reservoir used for geothermal power plants. 

SELECTED PUBLICATIONS 

Ciszkowski, Christine, Ameur, Zied Ouled, Forsyth, Jeffrey P. J., Nightingale, Mike, Shevalier, Maurice, Mayer, Bernhard. 2020. 
“Application of Geochemical and Isotopic Tracers for Characterization of SAGD Waters in the Alberta Oil-Sand Region.” SPE 
Production & Operations 35(1), pp. 188-201, doi:10.2118/197060-pa 

Hutcheon, Ian, Shevalier, Maurice, Durocher, Kyle, Bloch, John, Johnson, Gareth, Nightingale, Michael, Mayer, Bernhard. 2016. 
“Interactions of CO2 with formation waters, oil and minerals and CO2 storage at the Weyburn IEA EOR site, Saskatchewan, 
Canada.” International Journal of Greenhouse Gas Control 53, pp. 354-370, doi:10.1016/j.ijggc.2016.08.004 

Becker, Veith, Myrttinen, Anssi, Nightingale, Michael, Shevalier, Maurice, Rock, Luc, Mayer, Bernhard, Barth, Johannes A.C. 2015. 
“Stable carbon and oxygen equilibrium isotope fractionation of supercritical and subcritical CO2 with DIC and H2O in saline 
reservoir fluids.” International Journal of Greenhouse Gas Control 39, pp. 215-224, doi:10.1016/j.ijggc.2015.05.020 

Shevalier, Maurice, Dalkhaa, Chantsalmaa, Humez, Pauline, Mayer, Bernhard, Becker, Veith, Nightingale, Michael, Rock, Luc, Zhang, 
Guoxiang. 2014. “Coupling of TOUGHREACT-Geochemist Workbench (GWB) for Modeling Changes in the Isotopic Composition 
of CO2 Leaking from a CCS Storage Reservoir.” Energy Procedia 63, pp. 3751-3760, doi:10.1016/j.egypro.2014.11.404 

Shevalier, Maurice, Nightingale, Michael, Dalkhaa, Chantsalmaa, Mayer, Bernhard. 2013. “A comparison of water chemistry from a 
CO2-enhanced oil recovery project with reactive transport modeling of CO2 injection into a carbonate reservoir. Greenhouse 
Gases: Science and Technology 3(6), pp. 431-446, doi:10.1002/ghg.1372 

Dalkhaa, Chantsalmaa, Shevalier, Maurice, Nightingale, Michael, Mayer, Bernhard. 2013. “2-D reactive transport modeling of the 
fate of CO2 injected into a saline aquifer in the Wabamun Lake Area, Alberta, Canada.” Applied Geochemistry 38, pp. 10-23, 
doi:10.1016/j.apgeochem.2013.08.003 
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Shevalier, Maurice, Nightingale, Michael, Mayer, Bernhard, Hutcheon, Ian, Durocher, Kyle, Perkins, Ernie. 2013. “Brine geochemistry 
changes induced by CO2 injection observed over a 10-year period in the Weyburn oil field.” International Journal of Greenhouse 
Gas Control 16, doi:10.1016/j.ijggc.2013.02.017 

Talman, S., Perkins, E., Jafari, A., Shevalier, M. 2013. “Geochemical tracers applied to reservoir simulation of the Weyburn CO2 EOR 
field.” International Journal of Greenhouse Gas Control 16, doi:10.1016/j.ijggc.2013.02.002 

RELEVANT TRAINING 

Standard First Aid/CPR AED Level C, WHMIS, TDG, and Petroleum Safety Training. 
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305 – 155 Carlton Street
Winnipeg, MB  R3C 3H8

Ph: 204-945-7091
Toll Free: 1-800-597-3556

Fax: 204-945-0090
www.cecmanitoba.ca

June 18, 2013

Honourable Gord Mackintosh
Minister of Conservation and
Water Stewardship
Room 330 Legislative Building
450 Broadway
Winnipeg,  Manitoba  R3C 0V8

Re:  Bipole III Transmission Project

Dear Minister Mackintosh:

The Panel is pleased to submit the Clean Environment Commission’s report on the 
public hearing with respect to the Bipole III Transmission Project.

Sincerely,

Terry Sargeant, Chairperson

Ken Gibbons

Brian Kaplan

Patricia MacKay

Wayne Motheral
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Figure 4.1 Proposed Forest Management Plan Approval Process

Forest Management Agreement
Forest Management Licence

Terms of Reference
Plan committee established including Environmental Assessment Branch 
representation.  Draft terms of reference and draft public engagement plan, posted 
for public comment and reviewed by the technical advisory committee.  Terms of 
Reference finalized.  

Plan Development
Proponent undertakes modeling and develops preferred management scenario.  
Information available in stages, including final draft, is provided to the technical 
advisory committee, posted on registry for public comment and seeks local 
community input. 

Plan Submitted for Review
Draft plan, technical advisory committee and public comments submitted and 
reviewed by Forestry and Environmental Approvals Branches, and required 
adjustments made.  Full draft is circulated to the technical advisory committee, 
posted on the Public Registry for public comment and community input.

Revised Draft
Revisions made to the draft plan as required, taking into consideration the comments 
received, public engagement results and the final copy is submitted.

Approval
Director of Environmental Approvals Branch sign off on the environmental 
components, the Forestry Director approves the plan with conditions, if any.  The 
approved plan is posted on the Public Registry.







Guidelines for an Environmental Assessment of a 
Twenty Year Forest Management Plan for Forest Management Licence Area # 3 

1.0 INTRODUCTION 

Louisiana-Pacific Canada Ltd. (LP) has developed a new Twenty Year Forest Management Plan 
(FMP) for continued forest management activities within Forest Management Licence Area # 3 
pursuant to The Forest Act.  The activities include harvesting, road construction, access 
development, and reforestation.  The FMP was be developed in accordance with the Manitoba 
Conservation and Climate document, “Manitoba’s Submission Guidelines for Twenty Year Forest 
Management Plans (2007)”. 

All environmentally significant developments, proposed or operating in Manitoba, are regulated 
by The Manitoba Environment Act (Chapter E125, CCSM).  The Classes of Development 
Regulation (164/88) sets out the types of developments that are subject to an assessment and 
licensing process prior to construction and operation.  The forest management activities being 
proposed by LP are identified as Class 2 developments in the regulation, and are therefore subject 
to the assessment and licensing process set out in Section 11 of The Act.  Section 11(9)(b) of The 
Environment Act stipulates that, for the purposes of assessing the environmental effects of a 
proposed Class 2 development, the director may issue guidelines and instructions for the 
assessment.  The purpose of this document is to provide LP with guidelines for the environmental 
assessment of the forest management activities described in the FMP.  

2.0 INTENT AND SCOPE OF THE ENVIRONMENTAL ASSESSMENT 

The environmental assessment for the proposal will: 

to the extent possible, apply an ecosystem-based approach to forest management at the
landscape level, and employ adaptive management strategies;
reference the proposed forest management activities as described in the FMP;
describe the public and Indigenous community engagement programs undertaken for the
proposal, including the results of the engagement;
describe the existing biophysical and socio-economic conditions within the areas to be
managed by the FMP;
describe the need and justification for the proposal;
identify any potential environmental effects of the proposal;
identify any potential social, cultural, health and economic effects directly related to any
environmental effects of the proposal;
identify any potential direct or indirect environmental effects on designated protected areas
(i.e. ecological reserves, national parks, provincial parks, park reserves, wildlife management
areas, provincial forests, and private lands); other designated Crown lands (i.e. special
conservation areas, community pastures, and wildlife refuges); and lands under conservation
easement, or owned by conservation agencies and managed for conservation purposes;



Guidelines for an Environmental Assessment of a 
Twenty Year Forest Management Plan for Forest Management Licence Area # 3 

b) Evaluate whether sustainability of all forest values, including ecosystems and biological
diversity, can be achieved in light of the proposed harvesting and regeneration practices,
and proposed mitigation and protection measures.

c) With respect to sustainability, assess the sensitivity of the preferred management approach
to significant uncertainties such as:

increased or decreased amounts of natural disturbance (i.e. fire, wind, insects and
disease); and
the influence of climate change.

7.0 MITIGATION 

7.1 Mitigation Measures 

Describe any steps that will be taken to avoid, eliminate, or reduce any effect identified by the 
Environmental Assessment, or to sensitive areas that may be identified in the future.  This 
should include whether the proposed forestry practices will conform to the policies and 
principles encompassed in provincial and federal documents related to forestry best practices, 
and climate change.  Discuss how past success and lessons learned influenced the selection of 
mitigation measures.  Mitigation of any effect may involve identification of areas where timber 
harvesting cannot occur until a more detailed assessment is complete, or where constraints are 
such that no timber harvesting should take place.  It may also involve changes to scheduling 
and/or location as well as alternative methods and options for: 

road construction, access management, retirement and reclamation;

harvesting practices and associated activities;

silvicultural practices;
forest protection practices;

local employment and training; and
research projects.

The environmental assessment should also include a description of proposed measures to 
adjust forest management activities for any changes to the land base that may result from a 
land use review under The Provincial Parks Act.  

7.2 Mitigation Plans 

The following plans must be submitted with the environmental assessment in draft form: 
a) Access management plan:  to address how existing and new access will be managed to

avoid impacts to wildlife (developed in consultation with the Wildlife and Fisheries Branch
and Regional Wildlife staff of Manitoba Agriculture and Resource Development);

b) Cultural and heritage resources management plan: for the identification, mitigation, and
monitoring of cultural and heritage resources.
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April 30, 2010 
 
 
Honourable Christine Melnick 
Minister, Manitoba Water Stewardship 
 
 
Dear Minister Melnick: 
 
As a life-long resident of the Steinbach area, water has always been a big part of my life, 
and I have always known it in abundance.  In southeastern Manitoba, groundwater is the 
primary source of drinking water and is our most essential natural resource.  The 
opportunity of participating in the development of the Southeast Regional Groundwater 
Management Plan has, more so than ever before, made me realize how important our 
groundwater, and groundwater management, is to the entire region.  We are the 
stewards of this resource and we all have a role to play in protecting it and ensuring that 
it will be as fresh and abundant for our children, as it was for me and generations past. 
 
Over the past two and a half years, comprised of 16 full-day meetings, two field tours, 
and seven public Open Houses, the Planning Group was exposed to an immense 
amount of groundwater related information, and held numerous discussions on a wide 
range of regional groundwater issues and concerns.  The planning process was a 
tremendous learning opportunity for everyone involved, and as a result, the planning 
group came to understand that although there are Provincial groundwater management 
scientists, and environmental legislation is in place, every southeastern Manitoba 
resident still has an important groundwater stewardship role to play, and there is still a 
lot of work to do regarding groundwater education and awareness, enforcement of 
existing environmental legislation, and enhancing our knowledge of our valuable 
groundwater resources through sustained monitoring programs, further research, and 
advances in computer technology. 
 
On behalf of the planning group, I would like to thank you and your staff at Manitoba 
Water Stewardship for the assistance with this initiative, and look forward to your 
continued support and leadership with plan implementation. 
 
 
Yours truly, 
 

  
 
Cornie Goertzen 
Planning Group Chairperson 
Southeast Regional Groundwater Management Plan 
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1.0 Introduction 
 
In December 2007, Manitoba Water Stewardship invited 73 agencies having a potential 
interest in the management of the groundwater resources of a portion of southeastern 
Manitoba to attend preliminary informational meetings.  The purpose of these meetings 
was to present a proposal for the development of a stakeholder-driven groundwater 
management plan for the area shown on Figure 1 and to solicit interest in participation in 
this process.  The presentations at the meetings relayed the following information: 
 

 Groundwater in southeast Manitoba comprises a large inter-connected flow 
regime. 

 Development pressure on the regime, particularly the east side of the capital 
region, has grown to the point where a long-term groundwater management 
plan was desired to guide future resource management and development. 

 Participation in the planning process would be solicited from a spectrum of 
stakeholder agencies representing municipalities, conservation districts, first 
nations, environmental groups, and the provincial and federal government. 

 The process was to be led by the local stakeholder agencies and was 
expected to take two to three years. 

 The outline for the proposed planning process document was for review and 
edit at the first planning group meeting. 

 Manitoba Water Stewardship – Basin and Aquifer Planning Section would 
provide co-ordination and secretariat support to the group, and would cover 
the costs of holding meetings and logistics.  

 
The meetings were held in Steinbach on December 4 and East St. Paul on December 5.  
Twenty-four people attended the Steinbach meeting and 39 attended the meeting in 
East St. Paul. On December 6, a third meeting was held in Winnipeg with 
representatives from ten provincial and federal agencies and the University of Manitoba.  
The focus of this meeting was somewhat different in that it was hoped that these 
agencies could provide science input to the process. 
 
Most participants in the meetings agreed that development of a groundwater 
management plan for the proposed area would be a valuable exercise. They also 
agreed, in general, to the process being proposed: leadership by local stakeholders with 
co-ordination and support provided by Manitoba Water Stewardship. It was anticipated 
that it would take two to three years for this process to complete the development of a 
plan. It would then be submitted to the Minister of Water Stewardship for approval.  The 
first meeting of the planning group was held on January 21, 2008. 
 

1.1 Purpose and Components of a Plan 

 
Aquifer (groundwater) management plans have been developed in many jurisdictions in 
North America. Many of these plans have been developed to respond to specific local or 
regional issues such as declining groundwater levels or concerns about 
overdevelopment of local aquifers. In other areas, plans have been developed to meet 
general planning objectives of resource definition followed by a decision-making process 
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for sustainable development, allocation or use of the resource. A common element is 
local involvement in plan development and implementation. 
 
Three aquifer management plans were developed in Manitoba between 1997 and 2005, 
for the Winkler, Oak Lake and Assiniboine Delta aquifers. These plans included local 
stakeholder involvement and were meant to address issues of water supply 
development, protection and allocation. There were concerns about groundwater quality 
in the Oak Lake and Assiniboine Delta aquifers since these are shallow sand bodies that 
are susceptible to contamination. Similarly, for the Winkler aquifer, there were concerns 
that overdevelopment may lead to salt water intrusion.  Groundwater withdrawals from 
the Winkler aquifer were thought to exceed rates of recharge.  Similarly, the sustainable 
development capacity of the Assiniboine Delta aquifer was a concern, particularly with 
respect to the amount of water available for irrigation. 
 
In the SRGMP study area, there are similar concerns, although perhaps not so 
immediate. Groundwater withdrawal from a number of aquifers has increased 
substantially over the past several decades and there is concern that we may gradually 
be approaching our sustainable development capacity for these aquifers. A recent 
groundwater development proposal met with considerable opposition. Following a review 
by the Clean Environment Commission, they recommended that it not proceed without 
management plans being in place. There is little understanding at present about 
groundwater/surface water interaction, which is a concern for many people. Finally, 
many residents in the area are concerned about the quality of their water and that water 
quality may deteriorate over time if development is not undertaken in a sustainable 
fashion. This is particularly the case for those relying on groundwater near fresh 
water/saline water boundaries.   
 
Given these concerns and uncertainties, development of a groundwater management 
plan for the area is a first step to address local issues. 
 

1.2 Planning Process 

 
At the first planning group meeting, the group elected a chairperson and vice-
chairperson, agreed that the meetings would be rotated between Steinbach, Beausejour 
and Oakbank, and agreed to a planning process that included the following three steps: 

 
1) Collect and study the area’s groundwater information (science and local 

information) 
2) Itemize and prioritize the groundwater issues (including public input) 
3) Formulate a groundwater management plan (public to review a draft) 

 
It was also understood that the plan would be approved by the planning group followed 
by submission to the Minister of Water Stewardship. 
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1.3 Planning Group 

 
The planning group for the SRGMP was comprised of 54 organizations as listed below. 
 

Agriculture and Agri-Food Canada Pansy Groundwater Committee 

Canadian Gold Beverages 
Pembina Valley Water 
Cooperative 

City of Steinbach Red River Basin Commission 

Concerned Citizens of the RM of Piney and Buffalo 
Point RM of Alexander 

Cooks Creek Conservation District RM of Brokenhead 

Dairy Farmers of Manitoba RM of De Salaberry 

Devils Creek Watershed Coalition RM of East St. Paul 

Schaible Industrial Water Bottling RM of Franklin 

Keystone Agricultural Producers RM of Hanover 

Local Government District of Pinawa RM of La Broquerie 

Manitoba Agriculture, Food and Rural Initiatives - 
Agri-Environment Knowledge Centre RM of Lac du Bonnet 

Manitoba Cattle Producers Association RM of Morris 

Manitoba Conservation, Forestry RM of Piney 

Manitoba Conservation, Parks and Natural Areas RM of Reynolds 

Manitoba Conservation, Regional Operations RM of Ritchot 

Manitoba Conservation, Wildlife and Ecosystem 
Protection RM of Springfield 

Manitoba Eco-Network RM of St. Clements 

Manitoba Floodway Authority RM of Ste. Anne 

Manitoba Forage Council RM of Stuartburn 

Manitoba Local Government, Community Planning 
and Development RM of Taché 

Manitoba Métis Federation Inc. RM of Victoria Beach 

Manitoba Pork Council RM of Whitemouth 

Manitoba Innovation, Energy and Mines, Manitoba 
Geological Survey Sagkeeng First Nation 

Manitoba Water Stewardship, Planning and Co-
ordination Branch 

Seine-Rat River Conservation 
District 

Manitoba Water Stewardship, Groundwater 
Management Section Sky Blue Water Inc 

Manitoba Water Stewardship, Water Use Licensing Town of Beausejour 

Manitoba Water Stewardship, Office of Drinking 
Water Town of Lac du Bonnet 

 
Appendix 1 includes a list of the other stakeholder organizations that were invited to 
participate in the planning process. 
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The planning group held four meetings between January 21, 2008 and April 21, 2008, to 
hear and discuss science stakeholder presentations on, and relating to, the area’s 
groundwater regime. They also held four advertised public workshops in March 2008 in 
Oakbank, Steinbach, Beausejour and Ile des Chênes to inform the general public of the 
planning process and solicit public input on groundwater issues in the study area. 
 

 
 
Six meetings were held between October 6, 2008 and March 23, 2009. The meetings 
included presentations from provincial representatives and stakeholder groups and a 
workshop on prioritizing groundwater issues. Following these meetings, the group 
decided it had completed the first two steps of the process and to postpone further 
meetings until the fall of 2009. 
 
Three meetings were held between October 5, 2009 and December 14, 2009 to prepare 
the draft Southeast Regional Groundwater Management Plan. 
 
The draft plan was approved by the planning group on December 14, 2009. It was 
presented to the general public for comments at open houses during the last week of 
January 2010 at Ile des Chênes, Steinbach and Beausejour. 
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2.0 Study Area 
 
The study area is over 16,700 square kilometres and includes 22 rural municipalities.  It 
includes the land area east of the Red River to the western edge of Whiteshell Provincial 
Park and north from the international border to Lake Winnipeg and the Winnipeg River. It 
is underlain by a common groundwater flow regime that discharges predominantly into 
the Red River, the Red River Floodway, Winnipeg River and Lake Winnipeg. 
 
The area includes the eastern half of the city of Winnipeg, the city of Steinbach and 
numerous other towns and villages including the First Nations communities of 
Brokenhead Ojibway, Roseau River and Sagkeeng, and reserve lands for the Peguis 
First Nation. Land tenure in the study area is 63 per cent private lands, 29 per cent 
provincial forest and eight per cent other Crown land. 
 
The total population of the study area, based on 2006 census data, is estimated to be 
335,000. The portion of the population living outside the city of Winnipeg is estimated to 
be 100,000 and is projected to continue growing rapidly. During the period from 2001 to 
2006 Manitoba’s population grew by 2.6 per cent. Of the eight census regions in the 
province two lost population and six gained. The southeast region (excludes the city of 
Winnipeg and extends east beyond the study area to the Ontario border) had the largest 
population gain at 7.6 per cent. Projections for 2026 estimate Manitoba to grow by 23 
per cent. The southeast region’s growth is projected to be the second greatest at 32 per 
cent. Given these population projections demand for additional water supply in this area 
will be high.  
 

2.1 Landscapes and Land Cover 

 
Figure 2 shows the landscape topography of the study area. It is characterized by level 
plains in the Red River Valley, trending eastward to higher elevations and upland areas 
that extend north-south through the central and eastern part of the area. It includes the 
highest elevation lands of the Sandilands, Birds Hill, Mars Hills and Milner Ridge 
environments. 
 
Figure 3 show the land cover for the study area. Agricultural and forest covers represent 
an approximately equal percentage of the study area at around 40 per cent each. 
 
Soil texture classes for the area include clay soils in the Red River Valley region, giving 
way to sand, loam and organic soils into the eastern parts of the area. The soil classes 
correlate to regional surficial geology and post glacial landscape features including the 
Red River Valley clay plain, glacial till plain features and esker, moraine and glacial 
outwash deposits of sands and gravels. 
 
The agricultural portion of the study area is comprised of intensive mixed cropping in 
approximately a 20 to 30 kilometre wide band along the Red River then mainly grass 
and rangeland towards the centre of the study area. Regional areas of mixed crop 
agriculture also occur in the eastern half of the area mainly around Lac du Bonnet, the 
Whitemouth River and Piney. Intensive livestock operations, primarily hog production, 
occur in dense concentrations in the rural municipalities of Hanover, La Broquerie, De 
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Salaberry and Ste Anne. The majority of lands classified as agricultural are privately 
owned.   
 

 
 
The west half of the study area is mainly privately owned aspen parkland while the east 
half is mainly Crown owned boreal forest. The composition of the boreal forest portion is 
26 per cent jack pine and pine mix, 29 per cent spruce and spruce mix, 13 per cent 
tamarack and 32 per cent other softwoods and hardwoods. The majority of lands 
classified as forest are Crown.  
 
The study area comprises portions of three basins and nine watersheds as shown on 
Figure 4. The watersheds in the study area include the Roseau River, Rat River, Seine 
River, Upper Red River, Cooks Creek, Brokenhead River, Whitemouth River, Whiteshell 
River and Winnipeg River. 
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3.0 Groundwater Resources 

3.1 Introduction 

 
Water is often spoken of as either surface or groundwater.  The Water Protection Act in 
Manitoba is more precise. It defines water as “all surface water and groundwater, 
whether in solid or liquid form”. It also defines groundwater as “all water under the 
surface of the ground, whether in solid or liquid form”. It defines water body as, “any 
body of flowing or standing water, whether the flow or presence of water is continuous, 
intermittent or occurs only during a flood, including but not limited to a lake, creek, 
stream, slough, marsh, swamp and wetland, including ice on any of them”. 
 
The global water cycle is portrayed in a western Canada landscape in Figure 5.  It shows 
the pathways used by water as it cycles on, and through, the earth and its atmosphere 
and the connections between surface water and groundwater. The general cycle of 
events is that when precipitation hits the ground, it either soaks into the ground or runs 
into a water body. The permeability and saturation of the substrate is a factor in how 
much water seeps into the ground. Finer substrate like clay does not allow water 
infiltration as well as more coarse material like sand, gravel or fractured rocks. 
Groundwater flow may be in any direction and may intersect the surface as it moves 
through its cycle. Surface water/groundwater interaction is an important part of the water 
cycle, especially in situations where the groundwater discharge provides a source of 
water to a biologically diverse wetland or contributes a base flow to a water body. 
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The surface water regime is often better understood than the groundwater regime, likely 
because it can be observed. Some parallels and a key difference between the 
movement of surface water and groundwater are of interest. Surface water flows over 
the landscape driven by the force of gravity from high to low land elevations. Flows are 
quickly concentrated into open waterways and through water bodies. Flow velocities in 
the waterway network of the study area range from a low of less than 0.3 metres per 
second (in summer: low flows) to a high of three metres per second (in spring: very high 
flows). 
 
Groundwater flows within the landscape by seeping through subsurface materials (pore 
spaces between soil particles and fractures and bedding planes in rock). This flow is 
also driven by the force of gravity from high to low groundwater table elevations. 
Groundwater flow velocities are very slow compared to those of surface water due to the 
nature of flow resistance. In the study area, groundwater flow velocities range from a low 
of centimetres per year (in fine clay soils and slightly fractured rocks) to a high of metres 
or tens of metres per year (in fractured rock and coarse, sandy soils). Highly fractured 
rock and solution channels in limestone rock are unusual exceptions where velocities 
would be higher. Other exceptions are great thicknesses of very fine clays or un-
fractured rock that prevent the movement of water. 
 

3.2 Geology 

 
The geology of the study area consists of a variable thickness of unconsolidated surficial 
deposits of clay, silt, sand, sand and gravel, and till overlying bedrock consisting of 
carbonates, shale and sandstone to the west, and Precambrian crystalline rocks to the 
east and north. Surficial and bedrock geology maps are shown in Figure 6 and 7.   
 
Surficial Geology 
 
Surficial deposits in the western half of the study area consist of clays deposited in the 
deep water portion of glacial Lake Agassiz that covered much of the region near the end 
of the last glacial period. Clay thickness increases from north to south. It ranges in 
thickness from only a few metres in the area north of Winnipeg near the Red River, to 
about 30 metres near Emerson. These clays overlay glacial tills containing local 
sand/gravel lenses that in turn rest on bedrock. Total overburden thickness is shown in 
Figure 8. 
 
Progressing eastward from the Red River, the thickness of clay diminishes and 
eventually terminates against a series of glacial uplands and till plains. These uplands 
(Sandilands, Milner Ridge, Belair moraine, Mars sand hills) and till plains were formed as 
a result of glacial processes during which large volumes of material were transported by 
the glaciers or rivers associated with the glaciers and re-deposited. These areas have a 
complex geology but generally consist of glacial till containing local sand and gravel 
deposits. Sand, or sand and gravel deposits are also found along the western flanks of 
some of the uplands, representing beach sediments formed along the edges of Lake 
Agassiz during stable lake level periods. Glacial tills are recognized from at least two 
major glacial advances. The Birds Hill deposit and several additional sand, gravel and till 
features lying to the south of Birds Hill are somewhat unique in that they lie entirely 
within the clay plain. 
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Figure 6: Surficial Geology 
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Figure 7: Bedrock Geology 

 13



 

 
Figure 8: Total Overburden Thickness 
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Extensive areas of peat land are found in the eastern part of the study area. They were 
formed in areas where water remains at the surface for extended periods of time and the 
downward movement of water is inhibited due to the low permeability of underlying 
sediments (tills and clays). 
 
Bedrock Geology 
 
Bedrock in the western part of the study area is composed of limestone, dolostone, 
sandstone and shale, and in the eastern part, Precambrian crystalline rocks.   
 
The upper part of the bedrock in the western portion of the study area consists of a 
carbonate (limestone and dolostone) unit. The thickness of this carbonate unit 
decreases from west to east. It is about 100 metres near the Red River but was removed 
by erosion in the eastern part of the area (Figure 7 – previously referenced and 
displayed). This unit is underlain by the Winnipeg Formation that consists of an upper 
green to grey shale underlain by inter-layered silica sandstone and shale. The Winnipeg 
Formation is typically about 40 metres thick. The eastern extent of the Winnipeg 
Formation is formed by an erosional edge as shown in Figure 7. A few outliers of the 
Winnipeg Formation likely exist to the east of the boundary. The carbonate unit and the 
Winnipeg Formation extend beyond the study area to the north, south and west. 
 
South of Ste. Agathe, and extending almost to the U. S. border, this bedrock sequence 
is interrupted by an east-west trending tongue of geologically younger sandstone, 
siltstone, gypsum and shale (Figure 7). These deposits were laid down in an ancient 
river channel that was deeply eroded into the older sediments. Gypsum deposits were 
mined from these sediments near Aubigny until the mine flooded in 1975. For ease of 
reference, these rocks will be referred to as Jurassic sediments since they were 
deposited during the Jurassic period about 140 to 200 million years ago. 
 
Precambrian-age crystalline rocks form the bedrock to the east of the erosional edge of 
the sediments discussed above. They extend beyond the study area in all directions.   
 
A generalized east-west geologic cross-section “A” through the study area is presented 
in Figure 9. The location of this cross-section within the study area is displayed in Figure 
1 running from just north of Morris east to just north of Whitemouth Lake.  While the full 
complexities of the geology have not been shown in this cross-section, it does present a 
useful schematic for understanding the area’s groundwater flow regime.   
 

 
Figure 9: Geological and Hydrogeological Cross Section 
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3.3 Hydrogeology 

 
The geologic entities discussed previously can be classed as aquifers or aquitards. 
Aquifers are saturated permeable geologic units that can transmit significant quantities 
of water under ordinary hydraulic gradients. In general, this means that wells completed 
into these units will produce sufficient water to supply a single family dwelling. Aquitards 
are low-permeability geologic units that can transmit significant quantities of water on a 
regional scale but are not sufficiently permeable to provide enough water to a well 
completed in the unit to supply a single family dwelling.   
 
In the study area, the most extensive bedrock aquifers are formed by sandstones in the 
Winnipeg Formation and fractured parts of the limestone and dolostone Carbonate Unit. 
Precambrian crystalline rocks and sandstone beds in the Jurassic rocks form local 
bedrock aquifers while sand or sand and gravel aquifers are widely distributed in the 
uplands, till plain and areas further east. Aquitards are formed by silts, clays, tills, shales 
and the unfractured zones of limestone, dolostone and crystalline rocks.   
 
Descriptions of the aquifers in the study area are given below. The portions of the three 
bedrock aquifers commonly used for water supply are displayed in Figure 10. 
  
Carbonate Aquifer 
 
The Carbonate Bedrock unit is a productive aquifer, known as the Carbonate aquifer, 
throughout its extent in the study area depicted in Figure 10. Groundwater movement is 
primarily through an extensive network of interconnected sub-vertical fractures and joints 
and horizontal bedding planes as pictured in Figure 11. Fracturing is generally 
considered to be most pronounced in the upper portion of the aquifer where glacial 
stresses and weathering have enhanced the number and size of fractures. Below this 
zone, water well records indicate that water yielding fractures will typically be 
intersected. There are, however, numerous reports, particularly in the eastern part of the 
study area, where no additional fractures were intersected below the shallow zone of 
enhanced fracturing. On the other hand, in some areas shallow, intermediate and deep 
fracture zones have been mapped in the Carbonate aquifer. Well yields from the aquifer 
are generally sufficient for single family dwellings and in most areas high capacity wells 
can be installed which are suitable for industrial, livestock and municipal purposes.   

 
Figure 11: Carbonate Layer as exposed in Gilles Quarry 
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Groundwater movement in the aquifer is from areas of highest groundwater elevation to 
areas with lower groundwater elevation. Regional flow is generally east to west in the 
study area with the highest water levels found in the upland areas, particularly the 
Sandilands upland. The lowest water levels are near the Red River. A distinct 
groundwater mound is also found in the vicinity of the Birds Hill upland. A map showing 
regional groundwater flow in the Carbonate aquifer is given as Figure 12. Based on the 
regional groundwater flow pattern and water quality distribution, groundwater recharge to 
the Carbonate aquifer is believed to be focused in those areas where glacial uplands 
overlie the aquifer. To date, there have been no studies undertaken to quantify the rate 
of recharge to the aquifer. Current research being done by the province is directed 
toward evaluating the mechanisms, locations and rates of recharge. 
 
Groundwater quality in much of the aquifer is generally acceptable for most purposes. 
The groundwater is quite hard, however, and sulfate concentrations may be excessive, 
particularly just to the east of Winnipeg. Total dissolved solids concentrations (a 
measure of the amount of dissolved mineral in the water) range from about 300 to 600 
milligrams per litre (mg/L) throughout most of the area. This increases rapidly near the 
Red River from the central part of Winnipeg to the south, and near the Rat River. This 
marks a boundary in the aquifer between fresh groundwater on the east and north and 
very saline groundwater to the west and south. The stability of this boundary is unknown. 
 
Winnipeg Formation Aquifer 
 
Sandstones of the Winnipeg Formation aquifer are pictured in Figure 13. They form a 
productive aquifer throughout most of the western part of the study area as shown in 
Figure 10. The aquifer is hydraulically separated from the overlying Carbonate aquifer by 
a shale layer at the upper part of the formation; consequently, we find significant 
differences in groundwater quality and some differences in groundwater flow direction 
between the two aquifers. Groundwater levels are currently higher in the Winnipeg 
Formation aquifer than in the overlying Carbonate aquifer throughout most of the study 
area that results in upward movement of groundwater in open-hole wells that 
interconnect the two aquifers.   
 

 
Figure 13: Winnipeg Formation Layer as seen on Black Island 
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Regional groundwater movement in the Winnipeg Formation aquifer is generally 
southeast to northwest, indicating that the major recharge area is associated with the 
Sandilands upland. A map showing regional groundwater flow direction in the Winnipeg 
Formation aquifer is given in Figure 14. The distribution of groundwater quality in the 
aquifer supports this interpretation and also indicates a second, but less significant, 
recharge area on the east side of a glacial upland southeast of Beaconia. The rate of 
recharge to the aquifer has not, as yet, been quantitatively assessed but a regional study 
carried out in 1986 estimated the rate of movement of groundwater in the aquifer to be 
about 10 metres per year from east to west near the Sandilands upland. This can be 
used to estimate the volumetric rate of recharge to the aquifer but it is preferable to 
evaluate recharge rates through a number of independent means (physical 
hydrogeology, age dating and other geochemical techniques, modeling). 
 
A map showing the total dissolved solids concentration in groundwater in the aquifer is 
given in Figure 15. Fresh groundwater is found to the west and north of the Sandilands 
moraine and south and west of Beaconia. A rather abrupt transition to brackish and 
saline groundwater occurs to the east of the Red River (east of the similar water quality 
boundary in the Carbonate aquifer) then extends northeast to the erosional edge of the 
formation east of Beausejour. As in the Carbonate aquifer, the stability of this boundary 
is unknown. 
 
Groundwater quality in the fresh water portion of the aquifer is typically 250 to 400 mg/L 
total dissolved solids but increases near the fresh water-saline water boundary. Near the 
transition to saline water, the hardness of groundwater in the Winnipeg Formation is 
extremely low. This characteristic has led to the development of groundwater from this 
part of the aquifer for rural residential developments. Some local issues with fluoride and 
barium concentrations exceeding current guidelines have also been noted. 
 
Jurassic Sandstone Aquifer 
 
Sandstones in the Jurassic sediments extending west-east across the southern part of 
the study area form another bedrock aquifer.  There has been very little development of 
this aquifer due to poor water quality and low well yields. Fortunately, much of this area 
is overlain by sand and gravel aquifers within the glacial till uplands that generally 
provide abundant supplies of excellent quality groundwater. 
 

 21



 

 

 22



 

Precambrian Aquifers 
 
Precambrian rocks, as pictured in Figure 16, form the bedrock through much of the 
eastern part of the study area. These crystalline rocks are generally fractured but the 
occurrence of fractures is unpredictable as is the ability of the fractures to provide water. 
Groundwater development from Precambrian rocks has only occurred where other 
reliable aquifers are not present. Almost all development has taken place east of the 
Brokenhead River as shown in Figure 10. Well yields are highly variable, ranging from a 
few tens of litres per second to dry holes. Well depth is also highly variable, reflecting the 
uncertainty with intersecting productive fractures in vertical boreholes. Groundwater 
quality also varies locally and regionally, with total dissolved solids concentrations 
ranging from less than 100 mg/L to several thousand mg/L just east of Lac du Bonnet. 
Issues with excessive concentrations of uranium, arsenic and fluoride occur locally. 
There is insufficient information and considerable local variability in groundwater levels 
or quality to allow maps to be developed showing either regional groundwater flow 
directions or groundwater quality in these rocks. 
 

 
Figure 16: Precambrian Layer as seen in the Whiteshell Area 
 
Sand or Sand/Gravel Aquifers 
 
Sand or sand/gravel aquifers (hereafter referred to as sand/gravel aquifers) in the study 
area have generally been formed as a result of glacial processes. The coarser 
sediments (gravels or sand/gravel) are associated with glacial river environments that 
resulted from the huge amounts of water that were released when glaciers were present 
or nearby. Finer sediments are associated with both river and lake deposition. 
 
Sand/gravel aquifers occur in a number of different geological environments. They are 
commonly found at the contact between glacial tills and the underlying bedrock for 
instance, or as individual aquifers of relatively local occurrence within the tills. 
Sand/gravel aquifers are also found as distinct units deposited in glacial lake 
environments such as is found in the Sandilands area, or as surface sand units, which 
are formed by sand washed off from adjacent uplands.  Extensive deposits of 
sand/gravel are typically found associated with glacial uplands located at Mars Hills and 
Milner Ridge.  
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A feature of all these deposits is that they are they are not individually as extensive as 
the bedrock aquifers discussed above. Consequently, each of these aquifers must be 
assessed individually in terms of recharge and discharge, groundwater flow, well 
productivity and sustainable yield and water quality. There are likely dozens or hundreds 
of individual sand/gravel aquifers in the study area ranging anywhere in size from 
perhaps less than a square kilometre up to hundreds of square kilometres. None of 
these aquifers have been well characterized. However, several sand/gravel aquifers 
have been developed for municipal, agricultural or rural residential supplies (Moose 
Nose aquifer west of Oakbank, the Birds Hill aquifer, East St. Paul) which indicate that 
they do have a significant sustainable yield.   
 
A map showing the distribution of domestic wells completed into the various aquifers in 
the study area is presented in Figure 17. While this map cannot be used to outline the 
extent of individual aquifers, it can be used as a proxy to indicate where sand/gravel 
aquifers most commonly occur. However, in areas where productive bedrock aquifers 
underlie sand/gravel, groundwater development may occur primarily from the bedrock 
aquifers and the presence of sand/gravel will not be indicated on the map. 
 
Groundwater quality is generally good in sand/gravel aquifers although saline 
groundwater do occur in areas near the Red River. Brackish groundwater is found in 
some thin sand/gravel aquifers overlain by clay in Precambrian terrain. In most areas 
however, the total dissolved solids content of groundwater will range from <200 to 600 
mg/L. Local issues with uranium are found east of Lac du Bonnet. 
 

3.4 Aquifer Development 

 
Planning for groundwater development, as with most natural resources, is done in 
concert with the development of the resource and in accordance with the principles of 
sustainable development. The normal planning approach is to begin development while 
monitoring for negative impacts and resource definition. This approach works well for 
water resources, in general, because extended periods of monitoring data are required 
to capture the variety of climatic circumstances that determine the magnitude of the 
resource. The magnitude used for planning purposes is the long-term average resource 
availability. This approach works very well for groundwater resources because 
groundwater flow is tremendously slower than surface water and because the local and 
regional groundwater response to development is integral to the process of defining the 
magnitude of the resource. 
 
Water from study area aquifers has been used since early settlement of the area. Water 
levels and chemistry has been monitored since the early 1960s. The Carbonate aquifer 
began to be developed significantly in the 1880s. Early wells into this aquifer flowed 
freely at ground surface under the aquifer’s pressure. It is estimated there are 20,000 
wells in this aquifer. The Winnipeg Formation aquifer began to be developed in the 
1890s. Early wells flowed freely to 20 feet above the ground surface. It is estimated 
there are 1,500 wells in this aquifer. It is noted that the water supply for the city of 
Winnipeg is from the surface water source of Shoal Lake, located at the Manitoba 
Ontario border. The main use of groundwater in Winnipeg is non-consumptive use for 
heating and cooling. 
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As a well draws groundwater from an aquifer, the water table is lowered in a cone shape 
above and around the point of extraction. As pumping continues, the water table is 
lowered further and the size of the cone increases. With continued pumping the cone 
increases until the contributing area is sufficiently large to supply groundwater at the rate 
of the pumping. The dimensions of that cone vary according to the ability of the aquifer 
materials to transmit water. If the materials transmit water readily, the cone will be 
relatively shallow and with a wide top. If, on the other hand, the materials transmit water 
poorly, the cone will be relatively deep and with a narrow top.  When hydrogeologists 
conduct pumping tests to determine groundwater availability, the size and shape of the 
cone, and the time required for the cone to refill with water after pumping ceases, are 
key measurements in their assessment. 
 
The construction of the Red River Floodway channel around the east side of Winnipeg in 
the mid-1960s had a significant impact on local groundwater. It resulted in lowering the 
groundwater table in the vicinity of the floodway channel by approximately six metres as 
shown in Figure 18. Monitoring station OH001 is located just north of the Trans Canada 
Highway #1 bridge over the floodway. As a result of the impacts, the province assisted 
many landowners with constructing deeper wells. Also, to prevent additional 
groundwater flow through the floodway, the recent floodway expansion project of 
2008/09 only widened the channel rather than making it deeper. The channel intercepts 
groundwater moving west in the overburden aquifer several miles before it reaches the 
Red River and redirects this water north to the Red River at the floodway outlet. These 
flows are estimated to be 3,150 cubic decametres (3.15 billion litres or 832 million 
imperial gallons) per year. 
 
 
 

 
 
Figure 18: Water Level Graph from Monitoring Station OH001 
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Water volumes are referenced throughout this plan in units of cubic decametres. A 
decametre is ten metres. The volume contained in a cube ten metres each side is a 
cubic decametre. One cubic decametre contains one million litres. 
 
In 1930, when The Water Rights Act came into effect, Manitoba took management 
control of its natural resources that had previously been administered by the federal 
government. In accordance with the act, water is a provincial Crown resource, and all 
use, except domestic use, which refers to water use less than 25,000 litres (5,500 
imperial gallons) per day or 9.1 cubic decametres (9.1 million litres) per year, requires a 
water rights licence. Water rights licensing for water use is done under the authority of 
The Water Rights Act by Manitoba Water Stewardship, Water Use Licensing Section. A 
licence may be granted for beneficial use, without waste, on a first-come first-served 
basis, if the requested use will not impact existing domestic users, licence holders, or the 
environment, or if the impacts can be mitigated. Also, depending on the size/class of a 
development (as defined in The Environment Act), Manitoba Conservation, 
Environmental Licensing Branch may become involved in assessing environmental 
impacts. If a license application for water use will impact existing uses and those impacts 
can not be mitigated, the application is denied. 
 
As of November 2009, the Water Use Licensing Section has issued 211 licenses and a 
volume of 18,185 cubic decametres of groundwater per year from the study area. The 
following pie chart illustrates the licensed groundwater allocations by category. 
 

Issued Groundwater Licenses - 
Cubic Decametres/Year

Agricultural, 
3,206

Irrigation, 
680

Other, 
2,121

Industrial, 
6,545

Municipal, 
5,633

35%

12%

4%

31%

18%

 
 

In addition to the licensed allocation of 18,185 cubic decametres/year, there are 
approximately 45,000 domestic wells (no license required) in the study area that use an 
estimated 8,200 cubic decametres of groundwater per year. The total annual 
groundwater used is therefore estimated at 26,385 cubic decametres/year. 
 
The larger volume licenses are concentrated in the portion of the study area east of the 
City of Winnipeg as shown on Figure 19 below. 
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3.5 Groundwater Studies  

 
Groundwater in the study area was no doubt observed by First Nations and Métis people 
and by early settlers who understood various components (springs, fresh and saline 
water areas) of the regime. Eventually the federal government, then the provincial 
government and the University of Manitoba became active in groundwater observations 
and study. A chronology of some key activities related to the groundwater regime is 
described below. 
 

Date Activities 

1900  First formal groundwater studies conducted by the city of St. Boniface as 
it develops wells in the carbonate aquifer 

1934  Geological Survey of Canada (GSC) paper on southern and central 
Manitoba including the first regional groundwater mapping, a compilation 
of well logs and information on aquifers, flowing wells and saline 
groundwater areas 

To mid 
1950s 

 GSC published information on groundwater inventories, well inventories, 
water quality sampling, geology, aquifers and groundwater occurrence 

1959  Manitoba’s Water Rights Act amended to include groundwater 

 Province hired its first hydrogeologist 

Early 
1960s 

 Various provincial studies related to planned construction of the 
Winnipeg floodway and local and regional groundwater mapping 

1960s 
through 
1990s 

 First groundwater observation wells installed 

 GSC shifted from regional inventories to more detailed scientific work on 
groundwater flow systems, regional aquifer mapping, geochemical 
studies, well inventories and the fresh water/saline water boundary 

 General understanding of most aquifers and aquitards was compiled 

 Province worked on: 
o groundwater mapping 
o expansion of groundwater monitoring network 
o groundwater vulnerability mapping 
o regional studies with federal agencies 
o local water supply studies 
o water quality studies 
o fresh water/saline water interface 
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2000s  Several consulting studies associated with water supply development for 
Oakbank, Dugald, Winnipeg and East St. Paul 

 Several regional and local studies including: 
o GSC and Manitoba Mines rotasonic drilling 
o Kennedy thesis on three dimensional modeling of groundwater 
o floodway expansion studies 
o groundwater quality study in Oakbank 

 GSC studies groundwater trace elements issues and assists Cherry 
thesis on recharge rates to shallow sand aquifers 

2000s  Province studies water quality along fresh water/saline water boundary 
south of Winnipeg 

 Province conducts regional groundwater quality sampling 

 Province studies agricultural impacts relating to seepage to groundwater 
from: 

o lagoons 
o manure application over shallow aquifers 
o cattle pens and feedlots 
o solid manure storage piles 
 

Currently 
underway 

 Province is increasing groundwater monitoring network, conducting 
short-term pumping tests, groundwater sampling, isotopic studies, age 
dating, rotasonic drilling and developing three dimensional model of flow 
regime 

 Conservation districts are identifying and sealing abandoned wells, and 
conducting well inventories and water quality surveys 

 GSC is continuing to study shallow aquifer recharge rates and 
conducting seismic reflection work in the Sandilands area 

 Consultants are studying the development potential in Sandilands area 
and other groundwater supplies 

Planned 
additional 
studies 

 Province has designed regional groundwater mapping studies focusing 
on discharge and recharge areas and on surface water/groundwater 
interactions, additional test drilling and monitoring well installation in 
Sandilands area and studies to calibrate three dimensional model 

 GSC has additional recharge assessment studies planned 

 Conservation districts will continue with well inventories and 
groundwater protection programs 

 

3.6 Groundwater Monitoring Network 

 
The first observation well in the study area was installed in 1962 into the Carbonate 
aquifer near the floodway to monitor potential construction impacts. Today there are a 
total of 172 groundwater observation wells in the study area operated by the 
Groundwater Management Section of Manitoba Water Stewardship. The network 
consists of 70 wells completed into aquifers in the overburden materials, 80 in the 
Carbonate aquifer and 22 in the Winnipeg Formation aquifer. The locations of the 
observation well network by aquifer are shown in Figure 20. Water level information is 
gathered on a continuous basis from most wells and is used to evaluate the rate and 
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direction of movement of groundwater, recharge and discharge rates. This is related to 
climate and weather, and long-term water level responses to groundwater development. 
Groundwater samples are also collected occasionally from all wells and analyzed for a 
suite of constituents which indicate overall drinking water quality, the age and origin of 
the water, and water quality changes that may be related to downward migration of 
contaminants from the surface. 
 
Observation wells have also been installed and operated by other agencies. The 
Geological Survey of Canada operates several in the Sandilands upland which have 
been used to evaluate the rate of recharge occurring to the upper sand unit in this area. 
 
The University of Manitoba maintains a few wells in which occasional down-hole 
temperature measurements are collected. Temperature profiles have been used to 
estimate the rates of groundwater flow through sub-surface materials and can also be 
used for climate change studies. Observation wells have also been installed by the 
owners of a number of waste disposal grounds, lagoons and earthen manure storages. 
Periodic water sampling of these wells is used to determine if contaminants are leaching 
from the sources and, if so, whether this may affect local aquifers. Where monitoring is 
done to meet the requirements of a permit or licence, results are reported to Manitoba 
Conservation. 
 
Monitoring has also been undertaken by provincial agencies and conservation districts to 
assess “point-in-time” water quality over broad areas for selected parameters. This is a 
form of long-term monitoring that uses private wells in addition to dedicated observation 
wells. One example of this type of monitoring is occasional sampling along the fresh 
water/saline water boundary near the Red River south of Winnipeg by the province since 
the early 1970’s to evaluate whether there is evidence of long-term movement of this 
water quality boundary. A second example is well inventories currently being carried out 
by conservation districts that include sampling for general water quality, nitrate and 
bacteria. This information can be used as baseline water quality for subsequent similar 
studies that may be carried out in the future, allowing an assessment of long-term water 
quality changes. 
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3.7 Water Quality 

 
Groundwater quality in the study area is generally acceptable for most purposes, 
although the quality degrades significantly near the fresh water-saline water boundary 
and eventually becomes too saline for most uses. Fresh groundwater tends to be quite 
hard (mineralized) in most of the deeper aquifers, a consequence of the widespread 
occurrence of soluble limestone and dolomite in both overburden and bedrock units. The 
exception is in the Winnipeg Formation where the hardness is generally much lower than 
in overlying aquifers. Many residences relying on well water will employ a household 
water treatment device to deal with water hardness issues. Iron and manganese 
commonly occur at concentrations that can cause staining and taste problems while 
some trace metal concentrations locally exceed health-based drinking water guidelines, 
as discussed below. Shallow groundwater may be impacted by leaching of contaminants 
from the soil zone but regional sampling programs have shown that most aquifers used 
in the area for household or municipal water supply have not been affected to any 
significant degree. 
 
The bedrock aquifers in this area are protected by overlying layers of clay and till and, 
for some deeper aquifers, shale. For much of the study area, these layers significantly 
limit the risk of contamination from the surface. In addition, the very low transmission 
rates of water movement in these aquifers would limit the spread of contaminants, if 
introduced. The sand/gravel aquifers within the overburden layer are relatively deep and 
usually protected by overlying till. Areas where sand and gravel extend to the surface 
provide the greatest risk of contaminant entry to groundwater. 
 
Sampling to date has detected isolated occurrences of natural contaminants in some 
study area groundwater. Some concentrations of arsenic in excess of Canadian drinking 
water standards, which can be associated with various cancers, have been found in 
sand and gravel aquifers in the southwest portion of the study area. A few elevated 
concentrations of uranium, which can be associated with kidney disease, have been 
found. Elevated concentrations of fluoride, which can be associated with fluorosis of 
teeth and bones, have been found primarily in the Winnipeg Formation aquifer where 
natural softening has occurred. Elevated concentrations of barium, which can be 
associated with high blood pressure, have been found primarily in the Winnipeg 
Formation aquifer where sulfate concentrations are very low. 
 
Sampling has also detected isolated occurrences of human generated contaminants in 
study area groundwater. Wells, in some localized areas with coarser textured soils, have 
occasionally recorded nitrates and bacteria exceeding drinking water guidelines. These 
occurrences have most often been attributed to poor well construction or maintenance. 
Elevated nitrate levels have been detected beneath older and poorly constructed 
manure storage lagoons and cattle confinement areas. Bacterial contamination can 
occur from wildlife or from surface runoff in and around gravel pits and quarries. 
Fortunately, the lifetime of such bacteria introduced to groundwater is only days to a few 
months. It dies over fairly short groundwater travel distances. 
 
An occurrence of gasoline contamination of private groundwater wells arose in the mid-
1970s within the carbonate aquifer in the Birds Hill community area. Various studies and 
activities have been conducted to determine the source and to solve the problem. 
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Contamination levels are low and the source could not be determined. Manitoba 
Conservation has assisted some well owners to install carbon filters or hook-up to a 
subsequently installed water distribution system. With the cooperation of the local 
residents, this issue continues to be monitored and mitigated. 
 
The University of Manitoba, Department of Soil Science conducted studies from 2003 to 
2009 at a field site near La Broquerie because of the concern of manure spreading 
affecting local water quality. They concluded the application of liquid hog manure at a 
range of typical rates to forage crops presents minimal risk of nutrients leaching to the 
underlying groundwater in the study area. 
 

3.8 Sustainable Yield  

 
The concept of sustainable yield is used in the management of most natural resources. 
Basically, it is the determination of a yield/harvest/use rate for the resource that is equal 
to its natural replenishment rate. The management goal is to limit the use of the 
resource, including natural uses, to the rate at which it is replenished so its magnitude 
will not be diminished. 
 
The sustainable yield of a groundwater system has been defined in Manitoba as, “the 
amount of water that can be removed on a long-term basis from an aquifer or aquifer 
system without compromising the ability of the aquifer or aquifer system to provide water 
to future generations and not imposing an unacceptable impact on parts of the 
ecosystem which depend on groundwater discharge, or causing other unacceptable 
impacts”. 
 
This definition has been applied, in slightly differing ways based on local circumstance, 
to the management of three major sand/gravel aquifers in Manitoba. The Winkler aquifer 
is a distinct sand/gravel body with a footprint of approximately 90 square kilometres and 
with no discharges to wetlands, water bodies or waterways. In this case the aquifer’s 
long-term average annual recharge was estimated and this value is used as the aquifer’s 
sustainable yield. The magnitude of annual water use licensing is limited to this 
maximum amount. 
 
The Oak Lake aquifer is a distinct sand/gravel body with a footprint of approximately 
2,100 square kilometres and with discharges to wetlands, water bodies and waterways.  
In this case, the aquifer was divided into three sub-basins, based on the internal flow 
regime, and a long-term average annual recharge value was estimated for each sub-
basin. The sustainable yield for each sub-basin was determined to be one-half of this 
value, the other half reserved for domestic and natural discharges/uses. The magnitude 
of annual water use licensing in each sub-basin is limited to these maximum amounts. 
 
The Assiniboine Delta aquifer is a distinct sand/gravel body with a footprint of 
approximately 3,900 square kilometres and with discharges to wetlands, water bodies 
and waterways. Approximately one-third of this aquifer’s area is Crown land. In this 
case, the aquifer was divided into 13 sub-basins and the sustainable yield for 11 of the 
sub-basins determined to be one half of the estimated long-term average annual 
recharge value in the accessible portion of the sub-basin. The other two sub-basins 
contained waterways with major reliance on aquifer discharge hence the sustainable 
yield was reduced to only 15 and 30 per cent of the estimated long-term average annual 
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recharge value. The magnitude of annual water use licensing in each sub-basin is 
limited to these maximum amounts. 
 
The determination and use of one sustainable yield value for an aquifer or a large 
portion of an aquifer has a limitation in that it assumes development will happen evenly 
over the entire area. This limitation is best understood in the exaggerated example of 
trying to withdraw the entire sustainable yield from one location in an aquifer. This could 
work in an aquifer comprised of large boulders where the ability to transmit water would 
be very large (similar to a surface water body), but this does not work well in a sand and 
gravel aquifer that transmits water more slowly. It was for this reason, in the Oak Lake 
and Assiniboine Delta aquifers, that sub-basins were established and in the Assiniboine 
Delta aquifer the sustainable yield values were reduced to accommodate the areas 
unavailable for development. 
 
Sustainable yield values will eventually be determined for the various isolated 
sand/gravel aquifers within the overburden layer. However, given the size and 
interconnected nature of the Carbonate and Winnipeg Formation aquifers, their low rates 
of transmitting water and the density of development in some portions, the approach of 
determining one sustainable yield value or even separate values for large areas and 
using these values as licensing limits is not workable.   
 
The approach to sustainable yield and water use licensing limits in the study area needs 
to be more continuous, integrated and comprehensive. Such an approach has been 
initiated in the design of a three dimensional digital model for the groundwater flow 
regime. 
 
The three dimensional digital model is being formulated using available data on aquifer 
parameters (size, composition, water transmission rates and pumping tests). A first 
generation model has been calibrated to existing steady state conditions using the 
monitoring data. The final task of calibrating the model to transient conditions based on 
historic and current production and water level data is underway.  As shown in Figure 
21, the preliminary results from the initial transient calibration show good correlation from 
observed water levels (existing monitoring network) and simulated (modeled) results. 
 
The model is expected to be completed for initial use by 2011, at which time it will be 
used to evaluate recharge areas and volumes, local and regional water tables, potential 
water level and water regime impacts from proposed developments, adequacy of the 
monitoring network and as a key management tool to assess local, regional and regime 
sustainable yield values. It will be refined through use as it becomes evident in which 
areas more detail is required. This information will then need to be obtained, 
incorporated into the model and the model recalibrated. Through this iterative process 
subsequent generations of the model will be more elaborate and its results more 
detailed and accurate. 
 
Some comment of the sustainability of current use of the study area’s groundwater 
regime was desirable in this report. The hydrogeologists have made it clear they feel 
stipulating one number for this regime is scientifically inappropriate. They are confident, 
based on the fact that progressive water level declines are not being observed 
anywhere, that we are still within sustainable use rates and that the three dimensional 
model will provide our best approach to estimating sustainable yield values for this 
regime and for managing these water resources.
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Figure 21: Transient Calibration of Three Dimensional Groundwater Model 
 
 

4.0 Groundwater Management 
 
During the SRGMP process, a number of issues regarding the region’s groundwater 
resources have been identified by members of the planning group and the general 
public. Most of the issues relate to sustaining groundwater quality and quantity for future 
residents of the study area. Dealing with these issues will require significant further 
definition of the region’s groundwater regime, the cooperation of a variety of groups in 
coordinated activities and the increasing of public awareness and understanding of 
groundwater and the approaches to its development, conservation and protection. 
 
This management plan is focused on the groundwater regime underlying the entire study 
area. Future resource and land use management plans (integrated watershed 
management plans and municipal development plans) will be able to relate to the portion 
of the plan that underlies their respective areas, confident their actions are in 
accordance with a co-ordinated approach to the entire groundwater regime. The study 
area contains portions of nine surface watersheds and 17 planning districts. 
 

4.1 Management Responsibilities and Efforts  

 
The following agencies have responsibilities and/or are putting forth efforts towards the 
management of the region’s groundwater resources. 
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Manitoba Water Stewardship (MWS) is responsible for the administration and 
application of Manitoba’s Water Policies (1990) and The Manitoba Water Strategy 
(2003). The current provincial policy objective for water supply focuses on working to 
develop and manage the province’s water resources to ensure that water is available to 
meet priority needs and to support sustainable economic development and 
environmental quality. 
 
Manitoba Water Stewardship – Groundwater Management Section provides 
monitoring and groundwater data compilation and evaluation for the province and 
advises on groundwater management and protection. The section conducts groundwater 
studies to enhance knowledge of groundwater resources, provides maps and reports 
describing local and regional groundwater resources and quality, identifies where 
groundwater quality problems may/may not occur, and administers GWDrill – a 
provincial digital database containing geological, hydrogeological, geochemical, and well 
construction information for test holes and water wells from well driller’s reports. 
 
Manitoba Water Stewardship – Water Use Licensing Section evaluates water 
development proposals and issues or denies water rights licences based on resource 
availability and third party impacts to meet, in a sustainable fashion, the needs of the 
environment and of domestic and licensed users. 
 
Manitoba Water Stewardship – Office of Drinking Water seeks to assure the 
provision of safe, adequate, aesthetically pleasing and acceptable drinking water 
supplies from source to tap. In this role, they assess water infrastructure, the monitoring 
of water plants and operators and provide assistance to private and municipal water 
system owners and operators. Drinking water officers assist water plant operators and 
are involved in the enforcement of The Drinking Water Safety Act, The Environment Act, 
and The Public Health Act. 
 
Manitoba Water Stewardship – Water Control Works and Drainage Licensing is 
responsible for the licensing of (surface) water control works and enforcement of The 
Water Rights Act. Water resource officers assess water rights license applications based 
on a set of criteria and potential impacts to the area. 
 
Manitoba Conservation - Regional Operations Branch, Environmental Operations 
and Environmental Services conducts review, inspection, monitoring, investigation and 
enforcement activities to minimize and mitigate potential impacts to groundwater 
resulting from livestock manure management practices, leaking or faulty onsite 
wastewater management systems, petroleum storage facilities or 
contaminated/hazardous waste or solid waste disposal sites. 
 
Manitoba Conservation – Environmental Assessment and Licensing Branch has a 
mission to ensure that developments are regulated in a manner that protects the 
environment and public health, and sustains a high quality of life for present and future 
Manitobans. The branch carries out its mission by: 

 Administering development approval requirements of The Environment Act, 
The Dangerous Goods Handling and Transportation Act, The Public Health 
Act, and the Pesticides Regulation. 

 Controlling municipal, industrial and hazardous waste sources of pollutants. 

 Minimizing environmental impact of development proposals. 
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 Minimizing adverse effects to the environmental and public health from 
pesticide use. 

 Administering the Water and Wastewater Facility Operators Regulation. 
 
Manitoba Conservation - Regional Operations Branch and Wildlife and Ecosystem 
Protection Branch conducts review, inspection, monitoring, investigation and 
enforcement activities to minimize and mitigate potential impacts to endangered species 
(The Endangered Species Act - Manitoba) and protected species (The Wildlife Act - 
Manitoba) and the natural resources that they depend on. 
 
Manitoba Local Government applies the provincial land use policies as it co-ordinates 
the review and approval of municipal development plans and as it co-ordinates the 
review of subdivision proposals. 
 
Manitoba Innovation, Energy and Mines seeks to promote wise land management 
and environmentally sustainable economic development of Manitoba’s mineral 
resources including peat soils. 
 
Manitoba Agriculture, Food and Rural Initiatives (MAFRI) guides and assists the 
development of sustainable agriculture and rural communities.  Some agricultural 
activities have the potential to improve or adversely affect groundwater resources. 
 
Fisheries and Oceans Canada (DFO) has a regulatory role in assessing the impacts of 
proposed development projects occurring in and around fish habitat that sustains 
fisheries resources. They also have many other responsibilities under the Fisheries Act, 
Species at Risk Act (SARA), and the Canadian Environmental Assessment Act (CEAA). 
 
Cooks Creek Conservation District is responsible for the maintenance of most of the 
drainage infrastructure within its watershed area east of Winnipeg, and provides input to 
all water control licensing projects within its district boundaries. They are also involved in 
tree planting, wetlands/wildlife habitat enhancement, sealing abandoned wells and water 
retention projects. 
 
Seine-Rat River Conservation District is a watershed-based organization that works to 
promote the sustainable management of land and water resources in the Seine River 
and Rat River watersheds southeast of Winnipeg. They are involved in groundwater 
protection, riparian rehabilitation, youth environmental education, tree planting, water 
quality monitoring, wildlife habitat enhancement, soil conservation, wetland protection 
and restoration, and water retention projects. 
 
Rural Municipalities are local government entities established under authority of The 
Municipal Act with the purpose of providing good government, necessary services, 
desirable facilities, and community safety and protection. Municipalities have certain 
infrastructure responsibilities that may include water supply, waste water, solid waste, 
transportation and drainage.  
 
Planning Districts are established, and operate in accordance with, The Planning Act. 
Their key responsibilities include the adoption, administration and enforcement of the 
development plan for the district, administration and enforcement of member municipal 
by-laws, or a district-wide zoning by-law and any secondary plans; and building by-laws. 
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Citizens play an important role in looking after and making wise use of their local water 
resources. Many common activities such as house and yard water use, on-site 
wastewater management and drainage can affect surface water and groundwater. 
 
 
 
Figure 22 illustrates which agencies and stakeholders are involved in groundwater 
management and how they interact with one another. The bottom of the pyramid 
includes stakeholders that are involved in activities that could have potential affects on 
groundwater. The middle of the pyramid shows the agencies that are involved in 
groundwater assessment, project approvals and licensing. Manitoba Water Stewardship 
– Groundwater Management Section is at the top of the pyramid because they hold 
responsibilities for overall groundwater management and are involved with all activities 
related to groundwater. 

 
 
Figure 22: Groundwater Management Responsibilities Pyramid 
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4.2 Co-ordinating Planning Efforts  

 
During the process of developing municipal development plans and integrated 
watershed management plans, the planning authorities (municipalities, planning districts 
or water planning authorities) will consider the SRGMP as a resource to ensure a co-
ordinated approach to regional groundwater management. 
 
Land Use Planning 
Land use planning in Manitoba is legislated by The Planning Act and guided by the 
Provincial Land Use Policies (PLUPs) (regulation under The Planning Act). A 
requirement of The Planning Act is for all municipalities (individual or as part of a 
planning district) to adopt a development plan by-law and a zoning by-law. Once a 
municipality adopts a development plan, the PLUPs no longer apply over the affected 
jurisdiction. The PLUPs are intended to guide sustainable land use and development 
and contain policies that pertain to water protection, sustainability, agriculture, 
infrastructure, natural areas, conservation lands, heritage resources, pollution prevention 
and restrictions on land uses and the locating of structures. Through the process of 
drafting a development plan, a municipality is required to consider any integrated 
watershed management plans approved under The Water Protection Act and any 
regulations made under the act that govern, regulate or prohibit any use, activity or thing 
in a water quality management zone designated under the act. 
 
Groundwater Protection 
Manitoba Conservation and Manitoba Water Stewardship play important roles in 
assessing the impact of developments and activities on groundwater. They issue 
licenses only after they are confident that the risks associated with the activity have been 
addressed or minimized. Due to the wide range of potentially hazardous developments 
and activities that occur throughout the study area, there are many potential risks of 
groundwater contamination. Although many of these risks are minimized through 
development licensing processes that place limitations or restrictions on certain things, 
there are of course, many situations where potentially hazardous activities are not 
subject to the licensing process and the onus for stewardship remains with the 
individual. 
 
Source Water Protection Planning 
As identified in The Water Protection Act, integrated watershed management plans 
(IWMPs) are required to identify issues related to the protection, conservation and 
restoration of water, aquatic ecosystems and drinking water sources. This includes 
source water assessments that are intended to identify all potential threats to source 
water areas. These are detailed assessments involving mapping and field investigations 
followed by the development of source water protection plans. Manitoba Water 
Stewardship is continually improving the source water protection planning process and is 
ensuring that all IWMPs include a source water protection component. 
 
In the study area, the status of IWMPs is as follows: 

 Seine River watershed – planning process was 2006 to 2009. Final Plan is 
presently going through provincial review. Implementation has started. 

 Rat River watershed – planned to begin in early 2010. 

 Cooks Creek – Devils Creek watershed – planned to begin in late 2010. 
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The provincial goal is to have IWMPs for approximately 30 watersheds across municipal 
Manitoba by 2015. There are currently 22 IWMPs in different stages of development. 
 
Conservation Districts 
Conservation districts (CDs) are watershed-based organizations formed as a partnership 
amongst municipalities and Manitoba Water Stewardship. There are 18 CDs in Manitoba 
and since 1999 the number of municipalities participating in the program has increased 
by 197 per cent, from 78 to 154. 
 
Through their abandoned well sealing program, the Seine-Rat River and Cooks Creek 
Conservation Districts have sealed over 300 abandoned wells over the past 20 years.  
The program is available to district residents at little to no cost. The conservation districts 
also provide landowners with groundwater management literature and information on 
other available water management programs like riparian rehabilitation, water retention, 
wetland protection/enhancement, and water quality testing. 
 

4.3 Provincial Legislation Related to Groundwater  

 
The Ground Water and Water Well Act 
Groundwater resources are managed under The Ground Water and Water Well Act and 
Well Drilling Regulation. The act applies to all sources of groundwater and all wells, 
whether drilled or developed before or after the act was established in 1963. With the 
exception of controlling the flow from wells and the prevention of polluting groundwater 
and wells, the act does not apply to a well that is drilled or developed by an owner of his 
land, using equipment owned by him, for the purpose of obtaining water solely for his 
domestic use. Specifically, the act: 

 licenses all persons engaged in the business of drilling water wells 

 allows access and inspection of all wells or operations, and to all records, 
plants or equipment 

 allows undertaking of surveys of groundwater resources and studies of the 
conservation, development, and utilization of groundwater 

 allows control of flow from wells 

 requires all reasonable precautions be taken to prevent contamination of 
groundwater via wells 

 allows establishment of regulations related to the conservation, development, 
and control of groundwater resources and the drilling and operation of wells 
and the production of groundwater there from 

 
The Well Drilling Regulation provides for: 

 the terms of licensing 

 collecting well drilling and testing information, maintaining well logs, and 
submitting well reports 

 construction requirements 

 control of flow (artesian conditions) 

 prevention of contamination of wells and aquifers 

 sealing of abandoned wells 
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The Water Protection Act 
The act recognizes that: 

 social and economic well-being are dependent on a supply of high quality 
water 

 water and land planning are inextricably connected 

 aquatic ecosystems, riparian areas and wetlands require protection 

 there is a need to guide decision making using scientific information 
 
The purpose of the act is to protect and promote the stewardship of Manitoba’s water 
resources and aquatic ecosystems. It complements The Drinking Water Safety Act, The 
Planning Act and The Water Rights Act and provides for the protection and conservation 
of water from source to tap. The following outlines the key content areas of the Act. 

1. Water protection measures – authority to make regulations to: 

 Establish water quality standards, objectives and guidelines. 

 Designate areas of land as water quality management zones and 
prescribing activities that are prohibited in those zones. 

 Prohibit activities that adversely affect water quality, water quantity, 
aquatic ecosystems or a drinking water source. 

 Control the importation and intentional movement and transfer of 
invasive exotic species in the province. 

 Declare a state of serious water shortage in all or parts of Manitoba 
and controlling the use of water during serious water shortages. 

 
2. Watershed management planning – authority to make regulations to: 

 Govern the preparation, content, approval, authority and 
implementation of watershed management plans and to designate 
water planning authorities. 

 
3. Establishment of the Manitoba Water Council to: 

 Advise and make recommendations on matters related to water, 
referred to the council by the Minister of Water Stewardship. 

 Co-ordinate the activities of other water related advisory boards 
established from time to time (ex. The Lake Winnipeg Stewardship 
Board). 

 Monitor watershed planning in the province being undertaken by 
water planning authorities. 

 
4. Establishment of the Water Stewardship Fund – to provide grants, in 

partnership with other governments and stakeholders to; 

 Support research, projects and activities that further the purposes of 
the act. 

 Assist in the implementation of watershed management plans and 
water conservation programs. 

 Support other water quality or water management objectives. 
 
5. Amendments to other Acts 

 Amendments to The Water Rights Act to require the consideration, 
establishment and application of in-stream flow and lake reserves to 
protect the aquatic ecosystem. 
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 Amendments to The Ground Water and Water Well Act to control the 
construction and decommissioning of groundwater wells and provide 
for the certification of well drillers. 

 
The Environment Act 
Private sewage disposal systems are regulated by the Onsite Wastewater Management 
Systems Regulation under The Environment Act. 
 
Livestock operations and manure spreading are regulated under the Livestock Manure 
and Mortalities Management Regulation under The Environment Act.  As well, the 
province has prepared a Farm Practice Guidelines for Hog, Beef, Dairy and Poultry 
Producers in Manitoba, and provides a technical review process for new and expanded 
operations. These processes have been developed to reduce the potential risk of 
groundwater contamination. 
 
The Mines and Minerals Act 
The establishment and operation of quarries are regulated by the Quarry Minerals 
Regulation under The Mines and Minerals Act. This regulation states that no operator 
shall contaminate groundwater, or permit the contamination of groundwater, through the 
establishment or operation of an aggregate quarry. 
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5.0 Goals and Recommendations 
 
The four management goal statements are: 
 

 Further Research 

 Protect Groundwater Quantity 

 Protect Groundwater Quality 

 Public Information and Awareness 

 

5.1 GOAL: Further Research 

 
The planning process involved the review and study of the existing information on 
groundwater resources in the region. It has served to emphasize the extent and 
complexity of the area’s hydrogeologic regime and that there is a need for further 
research within the region. While a good understanding of the groundwater regime has 
been assembled, the depth of that understanding is not extensive and several regime-
related questions are not yet answered definitively. Little quantified information exists on 
groundwater recharge and discharge areas and magnitude, connectedness of surface 
water and groundwater, characterization of sand/gravel aquifers, stability of the salt 
water/fresh water boundaries, significance or potential mitigation of wells interconnecting 
the Carbonate and Winnipeg Formation aquifers and sustainable yield value or values 
for the groundwater regime regionally and locally. 
 
Recommendations: 

 Continued work to develop and maintain a digital groundwater model of the study 
area’s groundwater regime for future use and application in: 

- defining and managing the groundwater regime  
- maintaining and extending the groundwater monitoring network 
- determining sustainable yield values for aquifers and regions 
- assessing contaminant transport potential and pathways 
- detailing the groundwater component of the area’s water budget  

Provide, by 2012, a report on the competency of the model with respect to the 
above applications. 
Lead: Manitoba Water Stewardship – Groundwater Management 
 

 Design and conduct necessary studies to:  
- identify groundwater recharge and discharge areas for surficial and 

bedrock aquifers in the region 
- better understand the inter-relationship between wetlands and other 

surface water bodies and groundwater 
- better understand the effects of forest management and other land use 

changes on shallow sand/gravel aquifers 
- identify groundwater vulnerability areas for consideration in future land 

use planning and development 
Lead: Manitoba Water Stewardship – Groundwater Management 
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 Inventory, evaluate and report on, by 2014, the location, volume, sustainable 
yield and connectivity of the major sand/gravel aquifers in the study area. 
Lead: Manitoba Water Stewardship – Groundwater Management 
 

 Develop for public release, by 2012, up to date groundwater maps for the study 
area that identify: 

- aquifer locations and water quality 
- aquifer recharge and discharge areas 
- vulnerability of groundwater to impacts of land-based sources of 

contamination 
Lead: Manitoba Water Stewardship – Groundwater Management 

 

5.2 GOAL: Protect Groundwater Quantity 

 
The goal of protecting groundwater quantity is to ensure that there is a long-term 
sustainable quantity of water available for domestic, municipal, industrial, agricultural 
and ecosystem needs.  Groundwater quantity was identified as a primary issue 
throughout the planning process with concerns expressed on land use planning and 
continued development, lack of regional water conservation initiatives, water export or 
diversion, and the threat of climate change.  Although there is no evidence that the 
regional groundwater regime has been overdeveloped/over-allocated, the scientific 
information on the groundwater resources in the study area continues to be updated and 
improved. 
 
Recommendations: 

 Continue to collect and evaluate information on volumes of groundwater use in 
the study area. 
Lead: Manitoba Water Stewardship – Water Use Licensing, Groundwater 
Management, municipalities and local citizens 

 

 Identify uncontrolled flowing wells in the study area and where necessary, work 
with the landowner to control these flows. 
Lead: Manitoba Water Stewardship – Groundwater Management, municipalities 
and local citizens 

 

 Evaluate the existing groundwater level monitoring network and publish, by 2012, 
a report on it’s adequacy to help regime definition, sustainable yield estimates, 
the identification and quantification of regime recharges and discharges, 
interconnections of the surface and groundwater regimes and predictions of 
climate change impacts on groundwater levels in the major aquifers. This 
network should be appropriately integrated with the surface water and 
precipitation monitoring networks. 
Lead: Manitoba Water Stewardship – Groundwater Management, Surface Water 
Management, Manitoba Conservation – Wildlife and Ecosystem Protection 

 

 Encourage long-term water supply planning throughout the region. 
Lead: Manitoba Water Stewardship, Manitoba Local Government, municipalities, 
planning districts, city of Winnipeg and conservation districts 
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 Work with conservation districts and municipalities in the study area to make use 
of additional monitoring information from private wells towards a comprehensive 
well inventory and more comprehensive water level information. 
Lead: Manitoba Water Stewardship – Groundwater Management, municipalities, 
planning districts, and conservation districts 

 

 Identify and protect groundwater recharge areas and ecologically significant 
areas dependant on groundwater discharges. 
Lead: Manitoba Water Stewardship – Groundwater Management, Manitoba 
Conservation – Wildlife and Ecosystem Protection, Parks and Natural Areas, 
Manitoba Innovation, Energy and Mines, municipalities, and conservation 
districts   
 

 Maintain existing, and develop new, provincial groundwater conservation 
strategies, and regulations and policies that maximize the productivity of existing 
water supply infrastructure and water use through integrating water 
efficient/conservation technologies and practices, and public education initiatives. 
Lead: Manitoba Water Stewardship, municipalities, and local citizens 

 

5.3 GOAL: Protect Groundwater Quality 

 
The goal of protecting regional groundwater quality for safe, ongoing domestic, 
municipal, industrial and agricultural use within southeastern Manitoba is a key issue for 
the management plan to address. Threats to groundwater quality from various current 
and future land uses and developments throughout the region are perceived by many 
residents. There are concerns around connecting the Carbonate and Winnipeg 
Formation aquifers and around intrusion of saline water from the west into study area 
portions of the Carbonate and Winnipeg Formation aquifers. 
 
Recommendations:    

 Evaluate the existing groundwater quality monitoring network and publish, by 
2014, a report on its adequacy to help regime definition and quality issues 
needing attention including;  

- Changes in groundwater quality over time due to natural and 
anthropogenic effects. 

- Movement of the salt water/fresh water boundary into study area portions 
of the Carbonate or Winnipeg Formation aquifers. Establish a 
comprehensive monitoring network dedicated to determining and 
reporting every three years to involved rural municipalities boundary 
movements in each aquifer. Incorporate information from existing wells. 

- Degradation of water quality in the Carbonate aquifer from 
interconnections with the Winnipeg Formation aquifer. Enforce existing 
legislation to prohibit further interconnections between these aquifers. 
Investigate the potential to mitigate existing interconnections and report 
by 2014 on the associated costs and benefits. 

Lead: Manitoba Water Stewardship – Groundwater Management, municipalities 
and local citizens 
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 Inventory and seal abandoned wells in the region. 
Lead: Manitoba Water Stewardship – Groundwater Management, Manitoba 
Agriculture, Food and Rural Initiatives, conservation districts, municipalities and 
local citizens 
 

 Identify locations of potential sources of groundwater contamination (ex. waste 
disposal grounds, leaky or faulty septic systems, storage sites of solid and liquid 
manure) and undertake remediation activities where necessary. 
Lead: Manitoba Conservation – Environmental Services, Manitoba Water 
Stewardship - Groundwater Management, Manitoba Agriculture, Food and Rural 
Initiatives, conservation districts, municipalities and local citizens 

 

 Maintain provincial programming to alert the general public of boil water 
advisories in the study area. Confirm the nature and extent of known or 
suspected bacteriological quality problem and undertake necessary 
recommendations to address the problem. 
Lead: Manitoba Water Stewardship - Office of Drinking Water, and Manitoba 
Health 
 

 Develop appropriate policies and regulations that conserve and protect 
groundwater with respect to geothermal developments. 
Lead: Manitoba Water Stewardship - Groundwater Management, Manitoba Local 
Government 
 

 Ensure the continuation of public programs that assist local citizens and 
agriculturalists with conserving and protecting groundwater resources from 
contamination. 
Lead: Manitoba Agriculture, Food and Rural Initiatives, Manitoba Water 
Stewardship and conservation districts 

 

5.4 GOAL: Public Information and Awareness 

 
The public information and awareness goal is intended to provide more groundwater 
information to regional stakeholders so they will see the value and importance of making 
the necessary changes in the way they use water, to ensure it remains safe and 
sustainable. 
 
SRGMP implementation must include an on-going information exchange to regional 
stakeholders about the state of the region’s groundwater resources including the status 
of resource definition and development, and on-going and planned management 
activities. 
 
Recommendations: 

 Maintain an SRGMP website, providing public access to information documents 
and maps of southeast region groundwater resources and management 
activities. The website will add reports and maps, listed in the first three goals, as 
they are completed. It will also contain a link to information on integrated 
watershed management planning efforts in Manitoba. Each of the municipalities, 
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conservation districts and environmental organizations in the region are 
requested to add a link to the SRGMP website on their websites. 
Lead: Manitoba Water Stewardship 
 

 Develop print media and SRGMP website messaging to promote the 
conservation of groundwater resources, and responsible, sustainable land use 
practices to protect groundwater. 
Lead: Manitoba Water Stewardship - Groundwater Management, conservation 
districts and municipalities 

 
 

6.0 Plan Implementation 
 
The overall success of plan implementation is a cooperative effort involving many 
agencies throughout the region. In the best interest of managing our valuable 
groundwater resources, all stakeholders are encouraged to become more active in 
groundwater protection, conservation and education and awareness initiatives. 
 
Plan Review 
The plan will be treated as a living document to allow for the incorporation of new issues 
or significant groundwater management challenges that arise, and will be reviewed and 
updated as required. A comprehensive review and revision of the plan will occur within a 
timeline not to exceed 10 years. 
 
Annual Reporting 
Manitoba Water Stewardship – Groundwater Management Section will conduct annual 
SRGMP progress report meetings involving the original planning group membership. 
The main purpose of the meetings will be to report on plan progress, research and 
implementation activities. Other items for discussion will include: 

 new issues that require management consideration 

 ways to improve the co-ordination of groundwater management activities 
amongst agencies 

 plan review and updates 
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Appendix 1: 
 

Stakeholder organizations invited to participate in SRGMP 

Brokenhead Ojibway Nation Peguis First Nation 

Buffalo Point First Nation Piney Fine Natural Spring Water 

* City of Selkirk * RM of Montcalm 

* City of Winnipeg * Save Our Seine River Environment Inc. 

Custom Vending Corporation Ltd. Shoal Lake No. 40 First Nation 

* International Institute of Sustainable 
Development * Town of Niverville 

Manitoba Habitat Heritage Corporation Town of Powerview – Pine Falls 

Manitoba Naturalists Society Town of Ste. Anne 

* Manitoba Public Utilities Board Village of St. Pierre-Jolys 

Manitoba Rural Adaptation Council Water Caucus 

* Manitoba Wildlands Winnipeg Chamber of Commerce 

* Nature Conservancy of Canada  

 
* Audited – organizations that expressed an interest in the planning process but declared 
that they would audit the process where they would receive all correspondence via email 
but would not attend meetings 
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Executive Summary –  
Water Management Strategy At A Glance

Manitoba’s Water Management Strategy sets a direction for Manitoba’s water future and provides 
a framework for co-ordinated action by the Manitoba government, in partnership with 
communities and governments across the province, with stakeholders and with all Manitobans.

As Manitoba’s first whole-of-government water strategy since 2003, the new Water Management 
Strategy provides a comprehensive framework to conserve and protect our environment, enhance 
resiliency, improve water quality and availability, and sustain economic development.

At a glance, the Water Management Strategy includes:

One Vision: Healthy waters that support resilient, thriving ecosystems, communities and 
economies for generations of Manitobans.

One Mission: The stewardship and protection of Manitoba’s waters to meet environmental,  
social and economic needs, today and tomorrow.

Eleven Focus Areas:

• Make every drop count through conservation and efficient water use

• Protect biodiversity and aquatic ecosystem health

• Build our preparedness and resilience to a variable and changing climate

• Address our water infrastructure challenges and opportunities

• Meet the water supply needs of current and future generations sustainably

• Protect the quality and quantity of groundwater

• Protect and improve surface water quality

• Advance Indigenous inclusion in water management

• Improve coordination of water management and governance across watersheds,  
basins and aquifers

• Improve data, information and knowledge available on water

• Enhance engagement and participation of Manitobans in water stewardship  
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Forty-seven Strategic Objectives: Strategic objectives under each focus area are the bridge from  
the Water Management Strategy to the Water Action Plan, which will be released in spring 2023.  
The Water Action Plan will include specific actions and initiatives, informed by engagement with 
Manitobans, to achieve the vision and objectives in the strategy. 

Through the work, collaboration and investments under the Water Management Strategy and  
the Water Action Plan, we will become more resilient to water variability; we will conserve our water  
resources through innovation and efficiency; we will protect aquatic ecosystems; we will enhance  
our water knowledge; and we will position our communities and our economy to make the most  
of water opportunities in the future.

Together, we will chart a path to meet the water needs and priorities of Manitoba’s communities  
and economy in a way that will be resilient and sustainable for generations to come.



Land Acknowledgement
We recognize that Manitoba is on the Treaty Territories and ancestral lands of the Annishinaabeg, 
Anishininewuk, Dakota Oyate, Denesuline, and Nehethowuk peoples. 

We acknowledge that Manitoba is located on the Homeland of the Red River Métis.

We acknowledge northern Manitoba includes lands that were and are the ancestral lands  
of the Inuit. 

We respect the spirit and intent of Treaties and Treaty Making and remain committed  
to working in partnership with First Nations, Inuit and Métis people in the spirit of truth,  
reconciliation and collaboration. 
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Manitoba’s  
WATER MANAGEMENT STRATEGY 

Introduction
Water is central to the welfare of our natural environment, our families and our communities. It defines  
and connects the towns, villages, cities and landscapes where we live. It is the foundation of our  
economy and of our hopes for future prosperity and development. It is woven into the fabric of our identity. 
Water has significant cultural importance to Indigenous Peoples, and is not only sacred spiritually, it is also 
valued for enabling community connectedness and supporting traditional activities like fishing, wildlife  
and harvesting medicines. Water is at the heart of the health and well-being of all living things.

Manitoba’s last water strategy was released in 2003. A lot has changed over the past 20 years and our 
province needs a new strategy to address the water challenges and opportunities of today and tomorrow. 
Challenges and opportunities include the impacts of a variable and changing climate, growing economic 
and social needs for water, and advancing Indigenous inclusion in water management. Since 2003,  
we have gained new understandings and insights from research, data, technologies and enhanced 
knowledge that offer new opportunities to improve our management of this critical resource for  
current and future generations.

What to Expect from the Strategy

Manitoba’s new water management strategy aims to address the water needs and interests of all 
Manitobans, including local and Indigenous governments, communities, stakeholders and the diverse 
sectors of our economy. The strategy will set the stage for work and decision-making on water for  
the coming decade and beyond.

The water management strategy is aligned to other priorities, strategies and initiatives across government 
related to climate, environment, land use and development, agriculture, energy, economic development, 
tourism and recreation. In addition to protecting and conserving water, work under the strategy will 
address the water needs and challenges associated with Manitoba’s broader community and  
economic development priorities.

There are two main components to our water management strategy. This document is a water 
management strategy framework, a durable guiding document for Manitoba’s water management  
for many years to come. The framework provides high-level strategic direction and guidance on water,  
and comprises a vision, mission, guiding principles and key focus areas with corresponding strategic 
objectives. The second component of the strategy is a water action plan, intended to be a focused 
near-term guide to specific and time-bound actions that government is taking to implement the framework. 
The action plan will be iterative and updated regularly to reflect work completed and to provide clarity on 
next steps and future initiatives. 

The strategy signifies a continued commitment to build Manitoba’s water future, and not an end  
to this work. 



Setting the Stage for Water Management in Manitoba

Manitoba is situated within the Hudson Bay drainage basin, where surface waters within this defined 
boundary flow into Hudson Bay. 

The headwaters of the basin originate along the Continental Divide of the Americas and drain an  
area of over 3.8 million km2. The Hudson Bay drainage basin spans five Canadian provinces from Alberta 
to Quebec, extending northward into the Northwest Territories and Nunavut, and southward towards 
Montana, North Dakota, South Dakota and Minnesota. Within the greater Hudson Bay drainage basin  
are a series of smaller drainage basins that contribute waters to Manitoba, such as the Red, Winnipeg  
and Churchill river basins. Each of these drainage basins is composed of relatively smaller sub-basins,  
or watersheds. It is at this watershed scale that much of Manitoba’s water management programming 
takes place, including the Watershed Districts Program.  

Drainage basins contributing to Manitoba. All images in this document have been supplied by the government of Manitoba  
unless noted otherwise.

M A N I T O B A’ S  W AT E R  M A N A G E M E N T  S T R AT E G Y
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Manitoba’s vast geographic drainage area and  
cold continental climate create great variability in our 
waters. Streamflows and water levels in Manitoba’s 
rivers, lakes and aquifers vary greatly throughout  
the year and from year to year. Wet or dry cycles  
can last for years, yet they may transition quickly 
from one to the other within a single season.  
This incredible variation is one of the principal 
challenges in water management in Manitoba.

The natural variation in wet and dry cycles is  
overlaid by anthropogenic changes to the 
landscape and climate that affect the quality and 
quantity of water flowing through Manitoba’s lakes, 
rivers and aquifers. Many of these anthropogenic 
changes help to support our activities on the 
landscape. For example, drainage can enhance  
crop production and help provide food security.  
Yet examples of human-caused impacts to 
Manitoba’s waters are numerous and widespread. 
Road networks and artificial drainage channels to 
accommodate settlement and agricultural production 
have increased runoff from watersheds, resulting in  
more frequent and severe flooding and increased 
nutrient loading. Large water infrastructure projects 
can significantly alter flows and levels from their 
natural fluctuations to a more regulated water 
regime, impacting surrounding communities  
and ecosystems. 

Across the globe, human activities have contributed 
substantially to climate change through increased 
greenhouse gas emissions, and Manitoba is 
facing warmer temperatures, changes in the timing 
and amount of streamflow and a higher frequency  
of extreme events including storms, floods and 
droughts. Populations in Manitoba and globally 
continue to grow, driving increased social and 
economic needs, and in turn increasing the  
demand for water and the negative impacts  
inflicted on ecosystems. 

Historically, decisions regarding the management  
of water resources have not always helped Manitoba 
to become more water secure or sustainable. 
While some decisions have proven foresighted  
and beneficial, others have satisfied narrower goals 
without meaningfully considering the impacts to 
current and future generations and the environment. 
Although we cannot change history, we can move 
forward with a commitment to a more sustainable 
and desirable water future for Manitoba.

You can learn more about water management in 
Manitoba here: www.manitoba.ca/water. 
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What We Heard: Advice, Recommendations  
and Input to Water Strategy Development
Manitoba is committed to engaging the public in a relevant, consistent, respectful, transparent  
and inclusive manner. Input and feedback from Manitobans are integral to building a comprehensive  
and effective water management strategy, as all Manitobans have a role to play. 

Throughout the strategy development process, we have engaged hundreds of Manitobans,  
including governments, communities, organizations, agencies and businesses to understand their  
water priorities and needs, and how a water management strategy can help to address them.

The following paragraphs provide a brief overview of the engagement that has informed the  
water management strategy framework.

Manitoba’s Expert Advisory Council

In 2017, Manitoba released a Made-in-Manitoba Climate and Green Plan. The Climate and Green Plan  
was developed through extensive engagement with Manitobans and established the strategic framework 
for Manitoba to achieve the vision to be “Canada’s cleanest, greenest and most climate resilient province.”  
The Climate and Green Plan includes foundational pillars focused on Climate, Jobs, Nature and Water.

Established under The Climate and Green Plan Act, Manitoba’s Expert Advisory Council (EAC) is an 
independent group of experts who provide advice and recommendations to government on items relating 
to the Climate and Green Plan. In their January 2020 mandate letter, the EAC was tasked with “providing 
advice and recommendations regarding the scope and elements of a modernized, coordinated provincial 
water management strategy for Manitoba that builds on approaches enacted by this government”. 

The EAC’s advice to government was supported by engagement with stakeholders and selected Canadian 
water experts. Participants provided insights and perspectives from various types of organizations, 
including the business community, industry, municipalities, watershed districts and non-government 
organizations. The EAC’s advice and recommendations were informed by research on water management 
across Canada, including past and present efforts in Manitoba, and considered historical trends and  
future forecasts, particularly with respect to a changing climate and its impacts on water. 

The EAC submitted their advice to government in January 2021. You can access their report at: 
www.manitoba.ca/water. 

“ Input and feedback from Manitobans are integral to building  
        a comprehensive and effective water management strategy.”

M A N I T O B A’ S  W AT E R  M A N A G E M E N T  S T R AT E G Y
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Public Engagement including through EngageMB

Building on the advice and recommendations of the EAC, Manitoba released a preliminary water 
management strategy framework in summer 2021 that included a draft vision, guiding principles  
and eleven key focus areas for the strategy.

Public engagement on the preliminary framework was completed through the EngageMB platform  
and included a survey and idea board that were open for feedback from July 13 to Aug. 23, 2021.  
The survey sought feedback on the draft strategy framework, while the idea board asked participants  
to share how a made-in-Manitoba water management strategy could reflect the unique needs of their 
community or industry. 

More than 450 people participated in the survey and more than 100 ideas were shared on the  
idea board. A What We Heard Report summarizing the input and feedback is available at:   
https://engagemb.ca/water-strategy. 

In addition to the engagement through EngageMB, Manitoba leveraged opportunities for further 
stakeholder engagement including through the Manitoba Association of Watersheds annual conference 
and the Northern Association of Community Councils Annual General Meeting. Focused discussions  
and surveys during these two events provided more ideas and input for development of the strategy.  

The Water Strategy Fund and Stakeholder Engagement

In May 2021, the Manitoba government invested $1 million in a Water Strategy Fund to support the 
development and implementation of Manitoba’s provincial water management strategy. The fund was 
administered by the Enterprise Machine Intelligence and Learning Initiative (EMILI), and an oversight 
committee was established to review and approve projects and activities under the fund and to guide 
EMILI in this work. 

The fund supported stakeholder engagement for the strategy, including a series of virtual engagement 
sessions and more than 35 in-depth interviews with key stakeholders and water experts. Three strategic 
projects were administered by EMILI and financed through the Water Strategy Fund, including: a predictive 
water supply and demand tool; a study investigating the return on investment in irrigation expansion in 
Manitoba; and a study on improving water conservation and efficiency in the province. Finally, the fund 
supported foundational research and analysis on best water management practices from other  
jurisdictions and how they could be applied in Manitoba. 

The culmination of this work was a report from EMILI to government that summarized key findings  
and recommendations based on feedback and insights gained through engagement with stakeholders, 
research into best practices in other jurisdictions, and the findings and expert analysis contained within 
the three strategic water projects. You can view the report at: www.manitoba.ca/water.
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Indigenous Engagement 

Some Indigenous organizations and individuals have participated in the engagement for this strategy.  
It is recognized that more direct and collaborative work with Indigenous governments and rightsholders  
is essential, and this is a central commitment in the water management strategy framework. Indigenous 
Peoples have a unique and immensely important relationship with water. Ensuring Indigenous perspectives, 
knowledge and expertise are captured and reflected within the strategy is essential for the strategy to  
be a success. 

Manitoba has initiated this outreach and will build future steps for Indigenous engagement in partnership 
with Indigenous governments and rightsholders. The strategy represents an extremely important 
opportunity for partnership on shared priorities in water management, now and into the future.

M A N I T O B A’ S  W AT E R  M A N A G E M E N T  S T R AT E G Y
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The Water Strategy Framework
The water management strategy framework was developed through a whole-of-government approach, 
based on Manitoba’s water priorities, related strategies and initiatives, incorporation of best practices from 
other jurisdictions, and past experience and lessons learned. The framework also builds on the advice  
and guidance of the EAC, public and stakeholder engagement and the work of EMILI and the  
oversight committee.

The framework consists of a vision and mission statement, a set of guiding principles, eleven key  
focus areas and corresponding strategic objectives for each focus area. All components of the strategy 
framework connect, reinforce one another and support progress towards achieving our vision for  
water management in Manitoba. 

VISION

Vision statement outlining the desired future 
state of water management in Manitoba

MISSION

Mission statement conveying the purpose,  
focus and aims of the water strategy

GUIDING 
PRINCIPLES

Eight guiding principles acting as the foundation  
for water management decision-making

KEY FOCUS 
AREAS

Eleven key focus areas representing the  
overarching goals of the water strategy

STRATEGIC 
OBJECTIVES

Forty-seven strategic objectives identifying  
specific priorities under each focus area and  
acting as a bridge to the action plan

ACTION PLAN

Regularly-updated action plans outlining  
specific and time bound actions describing  
how we plan to meet our objectives
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Vision and Mission

The vision statement conveys Manitoba’s future aspirations for water management  
and the mission describes our role in how we plan to get there.  

The vision for Manitoba's water management strategy is healthy waters that support 
resilient, thriving ecosystems, communities and economies for generations  

of Manitobans.

The Manitoba government’s mission in support of the vision is the stewardship  
and protection of Manitoba’s waters to meet environmental, cultural,  

social and economic needs, today and tomorrow.

• Intergenerational Equity: recognize and 
consider the needs of current and future 
generations. 

• Indigenous Inclusion: collaborate with 
Indigenous Peoples to incorporate their 
perspectives and establish meaningful roles  
for Indigenous Peoples in water management. 

• Social Responsibility: recognize diverse needs 
and environmental equity. 

• ESG Values-Driven Economic Development: 
deliver sustainable economic growth based on 
environment, social and governance (ESG) values.

• Ecological Resilience: maintain and  
restore ecosystem integrity and health.

• Commitment to Knowledge: grounded  
in best available scientific, Indigenous and 
local knowledge.  

• Continual Improvement: open to  
innovation and better approaches.

• Good Governance: an approach to  
achieving the vision and mission that is 
principled, accountable, co-ordinated  
and collaborative.

The guiding principles, mission and vision, and the commitments they inspire, will contribute 
to the long-term success of Manitoba's water management strategy.

Guiding Principles

Guiding principles provide the foundation for water management in Manitoba. The principles will  
guide the Manitoba government’s decision-making as we implement the strategy and work towards  
our common vision.

Water management decisions will be made with the guiding principles of:

M A N I T O B A’ S  W AT E R  M A N A G E M E N T  S T R AT E G Y

14



Key Focus Areas

The eleven key focus areas represent the high-level, overarching goals that the water management  
strategy aims to achieve, each with its own set of strategic objectives that identify more detailed priorities. 
The focus areas, strategic objectives, and explanatory preamble provide the “what” and “why” of future 
water management in Manitoba. 

The focus areas and strategic objectives will act as the bridge from the strategy framework to action plans, 
where specific and time-bound actions will be developed for each focus area. The action plans will address 
“how” we will achieve our strategic objectives.

The eleven key focus areas for Manitoba’s water management strategy are:

 1. Make every drop count through conservation and efficient water use

 2. Protect biodiversity and aquatic ecosystem health

 3. Build our preparedness and resilience to a variable and changing climate

 4. Address our water infrastructure challenges and opportunities

 5. Meet the water supply needs of current and future generations sustainably

 6. Protect the quality and quantity of groundwater  

 7. Protect and improve surface water quality

 8. Advance Indigenous inclusion in water management

 9. Improve coordination of water management and governance across watersheds,  
  basins and aquifers

 10. Improve data, information and knowledge available on water

 11. Enhance engagement and participation of Manitobans in water stewardship

The following pages dive deeper into each of the eleven focus areas, providing important background 
information, explaining the challenges and opportunities and presenting Manitoba’s strategic 
objectives for water management. 
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Make every drop count through conservation  
and efficient water use
Water is life. It is necessary for the survival of all living organisms on Earth; is  
the basis of many economic activities, including food production and agriculture; 
and is a key component of many cultural, spiritual and recreational activities. 

Despite how valuable water is to humans, the 
environment and our economy, we often take it  
for granted, use it inefficiently and waste (overuse) 
it. Although Manitoba is often thought of having an 
abundance of water, the province is facing water 
scarcity in some regions where water supply no 
longer meets the demand. Manitoba’s population  
is expected to increase by approximately 26 per 
cent (~360,000 residents) from 2020 to the early 
2040s. Manitoba’s water supplies are not unlimited, 
and both population and water-intensive uses  
will continue to grow.  Without a concerted effort,  
there is an increasing risk that available water 
supplies will not meet this growing demand.  
In addition, during times of severe drought,  
the amount of water available for human use 
decreases and water users are forced to get  
by with less. Climate change is expected to  
make extreme heat and drought-driven water 
shortages more frequent and severe.

To address these challenges, a shift in our  
mindset about how we use water is needed.  
To ensure sufficient water supplies to meet the 
needs of current and future generations, water 
must be treated as the precious and at times 
scarce resource that it is. 

Manitobans and all water users must respect the 
value of water, use only what is needed, and find 
ways to stretch limited supplies further. The focus 

needs to shift from supply-side management 
solutions to approaches that reduce how much 
water we use. Water conservation and water 
efficiency practices can help us reach this goal. 
Water conservation refers to decreasing the total 
amount of water use, whereas water efficiency  
is reducing water waste through water-saving 
technologies and behavioural changes. Water 
conservation and efficiency measures can be  
either short-term (e.g., conservation measures  
in response to a drought event) or long-term  
(e.g., decreasing water intensity of a processing 
plant or shifting to water efficient appliances).

M A N I T O B A’ S  W AT E R  M A N A G E M E N T  S T R AT E G Y

FOCUS  AREAS
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Water use in Manitoba is driven by many different 
factors, including population growth, development 
trends, economic conditions, soil and crop types, 
climate and weather. To reduce water use and 
waste, stronger water conservation and efficiency 
measures for Manitoba are needed across sectors, 
including municipal (e.g., household, commercial), 
agricultural (e.g., irrigation, livestock) and industrial 
(e.g., food processing, mining). There are 
numerous best management practices from 
other jurisdictions that could be successful in 
Manitoba. For example, demand-side 
management approaches such as new water 
pricing structures, updating leak detection and 
repair, and xeriscaping and rainwater capture 
programs can all be instrumental in reducing  
the amount of water being used by Manitobans. 
Working with industry and across sectors to 

Strategic Objectives:

 1. Value water and use it efficiently.

 2. Embrace innovative water use ideas, technologies and approaches.

 3. Reduce waste of water.

 4. Advance water recycling and reuse.

What is a circular economy?

A circular economy is an alternative to a traditional linear economy (make, use, dispose) in which  
we keep resources in use for as long as possible, extract the maximum value from them while in 
use, then recover and regenerate products and materials at the end of each service life.

In a circular economy, production and consumption create the smallest possible amount of loss  
and waste. In the context of water, a circular economy avoids using water when possible and closes 
loops at several levels by improving water efficiency, minimizing waste and focusing on reduce, 
reuse, recycle, replenish, recover, and retain. 

Connections between the water management strategy and the innovative ideas associated  
with development of a circular economy can be further explored as we develop and implement 
conservation and efficiency measures for Manitoba. For example, institutions like Manitoba  
Agriculture’s Food Development Centre are committed to conducting research into finding  
innovative ways to reduce the use of water in food processing.

research and implement innovative water use ideas, 
technologies and approaches, including the reuse 
and recycling of non-potable water and efficient 
irrigation techniques, is also a priority for Manitoba.

The benefits of water conservation and efficiency 
programming are numerous, and include increased 
water and food security, accommodation of 
population and industry growth, climate resiliency, 
and reduced water system and environmental 
vulnerability. Because of these benefits and others, 
Manitoba aims to be a leader in the promotion and 
implementation of water conservation and efficiency 
programming. Education and building awareness 
with the public and across sectors will be a key 
contributor to achieving public buy-in and 
implementing successful water conservation  
and efficiency practices in Manitoba. 
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Protect biodiversity and aquatic ecosystem health 
Healthy aquatic ecosystems, including wetlands, rivers, lakes, and riparian 
zones, provide vital ecological functions to sustain biodiversity while also 
delivering significant ecological goods and services (sometimes referred  
to as EGS) to Manitobans. 

Ecological goods and services from healthy aquatic 
ecosystems can include food and water supplies, 
flood and drought mitigation, aquifer recharge, 
navigation, carbon sequestration, improved water 
quality and reduced nutrient loading, and cultural 
and recreational opportunities like fishing, boating 
and swimming. 

Healthy aquatic ecosystems will also be more 
resilient to the impacts of climate change than 
degraded ecosystems. However, despite the 
benefits of healthy aquatic ecosystems, some 
systems have been undervalued, resulting in a  
loss of biodiversity and deterioration of Manitoba’s 
environment. For example, wetlands are one of  
the earth’s most productive ecosystems. Although 
there have been some recent advancements, 
southern Manitoba has lost or degraded 
approximately 70 per cent of its wetlands since  
the early 1900s due to human development.

One tool to protect biodiversity and aquatic 
ecosystem health is the determination of 
environmental flows, also known as instream  
flow needs (IFN). IFN studies help us to 
understand how much water is required to 
maintain healthy river systems and to help  
minimize the impacts of water withdrawals for 
human uses. In Manitoba, water is allocated  
under The Water Rights Act. Site-specific 
hydrology assessments are used as part  
of The Water Rights Act licensing process to 
determine how much water is available for  
human allocation. However, more complex  

IFN approaches that consider other aspects of  
river structure and function, such as connectivity, 
biology and water quality, are needed for key 
rivers and streams that are considered particularly 
vulnerable to the impacts of human interference.  
Examples include heavily-allocated systems and 
water bodies affected by the operation of water 
infrastructure like dams and diversions. In general, 
many Manitoba streams are robust and resilient  
to altered flows, thereby maintaining biodiversity. 
However, that resilience is not unlimited and 
overtaxing resiliency could lead to a substantial 
loss of biodiversity.  Canada has agreed to  
protect biodiversity as a signatory to the United 
Nations Convention on Biodiversity, with specific 
commitments for Manitoba.

Aquatic invasive species (AIS), such as zebra 
mussels, spiny water flea and black algae, are 
another threat to biodiversity and aquatic 
ecosystem health. AIS are organisms not native to 
a region that, when introduced, may out-compete 
native species for available resources. AIS may 
become successful in their new environments due 
to their high reproductive rates – a single female 
zebra mussel can produce up to one million eggs 
per year – and the absence of native predators and 
diseases. AIS can also result in negative economic, 
social, environmental and human health 
implications. Zebra mussels, in particular, are a 
concern for Manitoba because they can adversely 
impact fish populations, clog water intakes and 
drinking water systems, contribute to larger and 
more frequent algal blooms and litter shorelines 
and beaches with sharp shells. 
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Because water does not recognize jurisdictional 
boundaries and flows across borders, activities  
and developments in upstream jurisdictions can 
impact downstream water quantity, quality and 
aquatic ecosystem health in Manitoba. Since the 
1960s, Manitoba has opposed inter-basin water 
transfer projects, including from North Dakota,  
due to the inherent risks of such transfers, 
including the introduction of AIS into Manitoba’s 

Strategic Objectives:

 1. Protect and restore aquatic ecosystems.

 2. Develop and implement ecosystem-based instream flow needs.

 3. Prevent the introduction of aquatic invasive species and mitigate their impacts.

 4. Oppose inter-basin transfers of water.

 5. Meet Manitoba’s commitments to the United Nations Convention on Biological Diversity.

waters. An inter-basin transfer is the diversion  
of untreated water across the Continental  
Divide – either into or out of the Hudson Bay 
drainage basin. Transfers between watersheds 
within the Hudson Bay drainage area should be 
minimized, and only considered after a complete 
assessment of the environmental, social and 
economic impacts on both the donor and  
receiving watersheds.  

Fisheries management in Manitoba

Ensuring the sustainable use of the fisheries in Manitoba for  
Indigenous, recreational and commercial use is a priority 
for Manitoba. 

Fishing is an important part of Indigenous culture and identity,  
and also provides sustenance and economic benefits.  
The right to fish for food, social and ceremonial purposes is  
constitutionally protected in inherent Aboriginal and Treaty rights, 
as defined in section 35 of the Canadian Constitution. 

Commercial net fishing is a valued industry in Manitoba, providing employment 
to many communities and significant economic value to the province. Manitoba 
continues to work towards securing the sustainability and certification of 
Manitoba’s commercial fisheries. You can learn more about the management  
of Manitoba’s commercial fisheries here. 

Manitoba’s progressive fish management, combined with strong conservation 
and selective harvest programs, make it a world leader in sport fishing. 
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Climate change will exacerbate the frequency  
and severity of extreme events, such as floods  
and droughts, posing real and potentially significant 
risks to the province. Manitoba is expected to 
experience warmer overall temperatures, changes 
in precipitation and more unpredictable weather 
with a greater frequency of extreme events. 
Changes in climate are also expected to shift  
the timing and availability of water, with an 
increased risk of water supply shortages in  
the summer and excess moisture in the spring.  
The occurrence of such changes to climate are 
likely to have significant implications on water 
quantity and quality, infrastructure, aquatic 
ecosystems, and across economic sectors, 
including agriculture. However, the impacts  
are currently not well understood. 

Adaptation refers to taking action now to reduce 
the impacts of current extremes and future water 
regimes brought on by climate change or other 
hazards. Communities, businesses and landowners 
need clear guidance, resources and support to 
take adaptation actions. Adaptation begins with 
knowledge about how Manitoba’s climate is 
changing, identification of the potential risks  
and understanding how those risks might impact 
our communities, economy and the environment. 

Build our preparedness and resilience to a variable 
and changing climate
Water regimes in Manitoba are characterized by variability and extremes.  
The province has experienced severe floods and droughts recently and 
throughout history, resulting in substantial impacts to communities, 
infrastructure, the economy and the environment.
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Only then can we begin to build resiliency  
at all levels – ranging from the watershed  
scale down to the individual farm or household 
scale – through a suite of adaptation 
measures. These can include infrastructure 
solutions, but also changes to policies, 
programming and planning approaches. 
Education is also an important tool in the fight 
against climate change. Manitobans must 
understand how each of us contributes to 
climate change and how we can mitigate 
and adapt. You can learn more in Manitoba’s  
Manitoba’s Climate and Green Plan.

Strategic Objectives:

 1. Enhance our understanding of how climate change affects water and aquatic ecosystems.

 2. Assess climate vulnerability, risks and opportunities for Manitobans.

 3. Implement climate adaptation measures and actions to strengthen Manitoba’s resilience  
  to a changing climate and extreme events, including floods and droughts.

 4. Improve surface water management at the watershed scale, including retention  
  and drainage.

What is climate resilience?

Resilience in the context of climate is the capacity of social, economic and environmental 
systems to avoid, reduce or recover quickly from a climate impact.  

However, the concept of resilience is not limited to climate. It can apply to any hazardous event 
including wildfires, contamination, cyber attacks or a pandemic. 

By making our systems more resilient for the impacts of climate change, we are often making 
them more redundant and building collateral benefits. For example, enhanced interconnectivity 
between water distribution systems – such as having systems provide “back up” for each other, 
regional water service models like co-operatives and access to multiple sources of raw water 
– builds both resiliency and redundancy of the system for both climate and other hazards.

Improved surface water management planning  
at the watershed scale can help Manitobans adapt 
and build resilience to extreme events. Surface water 
management planning can improve understanding  
of the cumulative impacts of surface and tile 
drainage, natural and human-built retention, and 
other infrastructure at the watershed scale. Improved 
surface water management has multiple beneficial 
outcomes that extend beyond increased resiliency  
to floods and droughts, such as improved water 
quality and other ecological goods and services,  
and enhanced coordination and collaboration  
amongst infrastructure owners.
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Address our water infrastructure challenges  
and opportunities
Water infrastructure is a critical component of water management and 
encompasses all of the engineered and natural features that move, store,  
treat and distribute water. 

Infrastructure plays an invaluable role in flood 
protection, delivery of safe and reliable drinking  
water and wastewater treatment, and generation  
of electricity from hydropower, in addition to 
providing other beneficial outcomes. Much of 
Manitoba’s water infrastructure is owned and 
operated by provincial and municipal governments. 
However, other entities, including co-operatives, 
enterprises, watershed districts and others may 
own and/or operate water infrastructure. Some 
types of water infrastructure balance several 
objectives to meet multiple outcomes. An example 
is Shellmouth Reservoir, which provides flood 
protection, water supplies and recreational 
opportunities. These types of multi-purpose 
infrastructure are complex to operate given  
diverse and often conflicting stakeholder needs. 
While Manitoba’s water infrastructure provides 
tremendous benefits, we also need to consider  
effects on the environment and the communities 
within impacted areas.  

Water infrastructure can be human built or  
naturally occurring with some projects 
incorporating both aspects into their design. 

Engineered or grey infrastructure includes  
human-built structures such as: dams, reservoirs, 
dikes, diversions, drains, sewers, pumping stations, 
culverts, crossings, aqueducts, drinking water and 
wastewater treatment systems and their distribution 
networks. However, there is a growing recognition 
that healthy ecosystems and naturally occurring 
ecological processes can play a significant role  
in helping to efficiently and reliably achieve water 
management objectives that have traditionally been 
attained through engineered water infrastructure. 
This is referred to as natural infrastructure, or 
green infrastructure, which is a type of nature-
based solution. For example, incorporating 
restoration of wetlands into the planning and  
design of a drainage system may reduce the size  
and costs of constructed drains while also yielding 
environmental benefits, such as improvements to 
biodiversity and water quality.  

Manitoba is facing numerous and pressing water 
infrastructure challenges, but the foremost challenge 
is our infrastructure deficit. Accessing the 
necessary funding and resources to rehabilitate  
or replace and adequately maintain aging water 
infrastructure is an issue that infrastructure  
managers are facing more frequently, not just  
in Manitoba but across Canada. Community  
growth and development of wet industry are  
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also driving the need to sustainably finance and 
build new or upgrade the capacity of existing  
water and wastewater infrastructure. We must  
also consider the significant investment in 
infrastructure from wet industries and others users 
of water, including irrigators, to ensure that these 
investments are optimized. Taken as a whole, 
Manitoba is at a critical juncture for water and 
wastewater capacity and infrastructure. 

Manitoba continues to build its approach to  
water management and economic development 
with a focus on sustainable growth. There is an 

Strategic Objectives:

 1. Understand the current state of water infrastructure in Manitoba, including identifying  
  key vulnerabilities to a changing climate.

 2. Focus investments in water infrastructure on environmental protection, human health  
  and public safety, building resilience and regional capacity, and economic development. 

 3. Plan transparently for investments in water infrastructure.

 4. Leverage new and innovative financial instruments and sustainable funding models  
  for water infrastructure projects. 

 5. Priorize incorporating natural infrastructure and nature-based solutions to water    
  management challenges.

Lake Manitoba and Lake St. Martin Outlet Channels Project 

Widespread flooding in 2011 resulted in unprecedented inflows into Lake Manitoba  
and Lake St. Martin. This resulted in the long-term evacuation of communities surrounding  
Lake St. Martin and the Dauphin River, thousands of acres of farmland flooded, and damage  
to many bridges, highways, homes and cottages. Manitoba Transportation and Infrastructure 
is developing permanent flood control measures for the region through construction of the  
Lake Manitoba and Lake St. Martin outlet channels.  

The outlet channels will improve water regulation of Lake Manitoba and Lake St. Martin, 
reduce the likelihood of flooding on both lakes and lower the risk of flood-related damages  
and disruption to communities in the area. For more about the project, visit  
www.manitoba.ca/mit/wms/lmblsmoutlets/. 

opportunity to collaborate with stakeholders  
to help develop water infrastructure priorities, 
including alternative and innovative financial 
instruments, and to enable short and long  
term growth opportunities, reflecting community 
and industry needs.

Climate change is expected to put additional  
strain on aging infrastructure systems, further 
reducing their effectiveness. There is a need to 
understand better the current state of water 
infrastructure in Manitoba, including its vulnerability 
to a changing climate and extreme events.
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Meet the water supply needs of current and future 
generations sustainably
Reliable, high-quality water supplies are essential for meeting basic human 
needs, maintaining healthy ecosystems, producing and ensuring food security, 
generating energy and sustaining economic growth. 

However, development of reliable water supplies  
to meet current demands must not come at the 
expense of environmental needs and water for 
future generations. To ensure a sustainable 
approach, Manitoba has a water allocation 
framework in place that determines who is able  
to use the water, how, when, and where. Limits  
are placed on how much water can be allocated 
from a given aquifer or stream to protect aquatic 
ecosystems, ensure water supplies for future 
generations and reduce the risk of a water 
shortage for users. These limits are referred to  
as sustainable allocation limits. When the 
licensed water use from an aquifer or stream 
reaches the sustainable allocation limit, that  
source is considered to be fully allocated, and  
no further water is licensed from that source.

Although Manitoba as a whole has an abundance 
of high-quality surface water and groundwater 
supplies, several water sources in southern 
Manitoba are fully or near fully allocated. In these 
regions of water scarcity, the potential for economic 
development and community growth have become 
limited – particularly in the potato irrigation and 
agricultural-processing sectors, which are major 
contributors to Manitoba’s economy. As industrial 
and social needs continue to grow, Manitoba will 
face increased pressure to develop further existing 
water supplies or risk limiting future growth. New 
technologies and innovations can be explored to 
make best use of existing water supplies. However, 
Manitoba cannot bring more water to all places 

where demand outstrips supply, and plans for 
economic and community development must 
reflect this reality while recognizing where 
opportunities do exist. Projected changes in  
future climate and hydrology will also have impacts 
to water supply and demand. However, water 
availability under a changing climate and future 
demand across sectors are not well understood. 
An enhanced understanding of these needs  
is required for effective regional planning  
moving forward.

Extreme weather conditions and variability in water 
levels and flows also present major challenges to 
water supply management. These challenges may 
worsen in the future as the severity and frequency 
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of extreme events are expected to increase with 
climate change. Constructing new and upgrading 
existing water supply infrastructure is required to 
ensure reliable treatment and delivery of safe and 
clean potable water for communities and industry 
across Manitoba. Regional-based systems such as 
water co-operatives, enhanced interconnectivity 
between water distribution systems, access to 

Strategic Objectives:

 1. Assess current and future water supply and demand in Manitoba.

 2. Ensure water allocations reflect a long-term sustainable approach that includes ecosystem  
  needs, considers current and future climate and identifies risks for water users. 

 3. Increase the reliability and accessibility of water supplies for communities, agriculture,   
  industries and other water uses, including recreation and tourism.

 4. Continue to address long-term drinking water quality advisories, including boil  
  water advisories.

Equitable access to clean, safe, reliable, and  
affordable drinking water 

Ensuring all Manitobans have equitable access to clean, safe, reliable and affordable drinking  
water is a provincial priority. Manitoba’s Office of Drinking Water regulates more than 1000 drinking 
water systems and provides guidance, technical expertise, information and educational materials 
about drinking water safety to water suppliers and the public. The Manitoba Water Services Board 
also plays an important role in supporting communities in the provision of drinking water through 
funding and technical engineering support. 

Although progress is being made, there is still inequity occurring within Manitoba’s borders as some 
communities and municipalities do not have the financial means to build or upgrade water treatment 
and distribution systems. There are numerous public and semi-public water systems on short-term, 
medium-term and long-term boil water advisories across Manitoba. Short-term advisories are due  
to minor problems that can be easily addressed in a timely fashion. However, long-term advisories 
often require significant capital funding to address major operational and treatment challenges.  

Drinking water on First Nations lands is the responsibility of the federal government. To that end,  
the Government of Canada is working with First Nations communities to end long-term drinking 
water advisories and improve water and wastewater systems on reserve.  Manitoba’s work on 
source water protection, drinking water system operator training and water sample analysis  
also helps with the provision of clean drinking water for both Indigenous and non-Indigenous 
communities across Manitoba.

multiple sources of raw water, and raw water  
storage ponds or reservoirs are examples of water 
infrastructure upgrades that support water supply 
resilience in the face of a changing climate. 
Infrastructure funding must be carefully prioritized to 
meet the goals of environmental protection, human 
health and public safety, building resilience and 
regional capacity and economic development.
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Protect the quality and quantity of groundwater
Groundwater is a vital resource in Manitoba, although it is often forgotten  
or undervalued as it is hidden underground. 

Groundwater exists everywhere, with usable 
quantities stored in porous sediments and rocks 
called aquifers. Manitoba is fortunate to have an 
abundance of high-quality, high-yielding bedrock 
and sand-and-gravel aquifers that provide reliable 
sources of water supply.

Outside of Winnipeg, most Manitobans rely on 
groundwater from private wells or municipal water 
systems for their domestic needs, including for 
drinking, bathing, sanitation and cooking. 
Groundwater is also commonly used for irrigation, 
livestock watering, industrial processing and heating 

and cooling. It plays a key role in sustaining many 
ecosystems, including providing baseflow to rivers 
and streams and contributing water to wetlands.

Some areas of the province have issues with 
groundwater quality, due to either natural (e.g., 
salinity) or human-caused factors (e.g., poor well 
management). Groundwater resources can also 
become depleted if the rate at which the  
water is used is greater than the rate of natural 
replacement. This can occur due to dry conditions 
resulting in a lack of recharge or overexploitation 
from human use. 
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Manitoba manages several major aquifers, such  
as the Assiniboine Delta Aquifer and the Oak Lake 
Aquifer. These major aquifers have defined 
sustainable withdrawal limits, and some have local 
aquifer management plans in place to identify 
issues relating to the protection, management, 
conservation or restoration of groundwater.

The importance of Manitoba’s wetlands

Wetlands are one of the province’s most precious resources and one of the most productive 
ecosystems on Earth. Marshes, bogs, fens, swamps, sloughs and prairie potholes are all  
considered wetlands.

Wetlands are valuable in part because of the diverse functions they perform – many of which  
are beneficial to Manitobans. Some examples of the benefits that wetlands provide include:

• habitat to an incredible abundance and diversity of aquatic plants, insects and wildlife.

• recharge to underlying aquifers, helping to replenish groundwater supplies for municipal,  
irrigation and other uses.

• collection and storage of seasonally high waters and a natural buffer against flooding.

• enhanced water quality through filtering and purifying water as it passes through them. 

• scenic and recreationally valuable areas, including opportunities to view and enjoy wildlife. 

•  carbon sequestration.

Wetlands have tremendous economic value to Manitoba. It is estimated that the ecological goods  
and services derived from Canadian wetlands are worth billions of dollars each year. In settled areas  
of Canada, up to 70 per cent of our wetlands have already been destroyed or degraded. Fortunately, 
conservation efforts and increasing awareness of the value of wetlands has led to the protection, 
maintenance and enhancement of many wetlands in Manitoba.

Aquifers are studied and monitored to understand 
the resource, including assessing groundwater 
quality to determine the suitability for human use 
and the amount of water supply available for human 
withdrawal. New technology and information is 
available that could be used to refine further our 
understanding of aquifers.

Strategic Objectives:

 1. Protect drinking water sources.

 2. Value groundwater and sustainably manage and protect the resource. 

 3. Identify, communicate and mitigate groundwater quality and quantity issues. 

 4. Increase our understanding of groundwater availability and its relationship  
  with other parts of the environment.

27

FOCUS  AREAS



Protect and improve surface water quality
All visible above-ground water, including lakes, rivers, streams, and wetlands,  
is termed surface water. Protected and clean surface waters are essential to 
sustaining important water uses, including for drinking, recreation, irrigation, 
watering livestock and to protect aquatic life. 

Water quality depends on watershed 
characteristics including climate, drainage systems, 
soils and vegetation. Land use practices, such as 
fertilizer and pesticide application, and municipal  
and industrial wastewater point sources also 
influence water quality in lakes and rivers. Many  
of these drivers of water quality will be intensified 
by a changing climate. Broadly speaking, water 
quality data indicate that surface water quality is 
generally better in northern Manitoba as compared 
to southern Manitoba where the impacts of 
development have led to degraded water quality  
in some regions. However, water quality has also 
been affected in northern Manitoba through the 
creation of reservoirs and water diversions. These 
projects have led to increased or decreased flows, 
flooding and changes in source water.

A key water quality issue in Manitoba is excess 
nutrient loading, which is one of the major factors 
contributing to algal blooms on waterbodies across 
Manitoba including Lake Winnipeg.  Actions to 
improve water quality in Lake Winnipeg are 
challenging due to the large scale of the Lake 
Winnipeg watershed, over one million square 
kilometres, and the many small sources of nutrients 
(phosphorus and nitrogen) across the basin, 

including runoff from the land. Approximately  
70 per cent of the water and 50 per cent of the 
nutrients in Lake Winnipeg originate from outside 
Manitoba, and Manitoba continues to work closely 
with both Manitobans and neighbouring jurisdictions 
to take action to improve water quality and  
reduce nutrients. 

Manitoba’s surface water quality is also impacted  
by contaminants of concern. Contaminants of 
concern are natural and/or man-made chemicals 
and other substances detected in the environment  
at concentrations that may cause adverse effects  
to aquatic life, wildlife and human health. Naturally-
occurring substances such as mercury can reach 
toxic levels as a result of human activity. Examples  
of contaminants include pharmaceuticals and 
personal care products, endocrine disrupting 
compounds, persistent organic pollutants, flame 
retardants, surfactants, nanomaterials, microplastics 
and mercury, among others. Contaminants of 
concern are released to aquatic environments  
from a variety of point and non-point sources. 
Wastewater treatment facilities cannot fully remove 
these contaminants during the treatment process 
and these contaminants can be discharged  
directly to surface waters.
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Strategic Objectives:

 1. Protect drinking water sources. 

 2. Manage water quality to protect aquatic life and human uses.

 3. Reduce excess nutrient loading to Manitoba’s waterways. 

 4. Improve our understanding and management of contaminants of concern.



Lake Winnipeg

With its beautiful beaches and wide open waters, Lake Winnipeg is one of Manitoba’s greatest 
freshwater resources. Lake Winnipeg, the world’s 10th largest freshwater lake by surface area, plays  
a critical role in tourism, recreation, commercial and sport fisheries and hydroelectric generation in 
Manitoba. Over 23,000 permanent residents live in 30 communities along the shores of Lake Winnipeg, 
including many First Nation and Métis communities. Lake Winnipeg’s world-class beaches attract many 
visitors to the province and offer opportunities for swimming, paddling, sailing and windsurfing on the 
east and west shores of the south basin. Each year, approximately 800 commercial fishers operate on 
Lake Winnipeg, catching a variety of species including world-class walleye, goldeye, sauger, whitefish 
and others. Sport anglers find many places to fish while enjoying the lake’s beauty. Lake Winnipeg is 
also the world’s third largest reservoir, generating hydroelectric power for all Manitobans.

Over the past several decades, the frequency and severity of algal blooms in Lake Winnipeg  
have been increasing, in part in response to excess concentrations of the plant nutrients, nitrogen  
and phosphorus. Phosphorus and nitrogen are contributed by virtually all of our activities across  
the 1,000,000-square-kilometre Lake Winnipeg watershed that stretches across two countries, 
four provinces and four U.S. states. Work is underway across the transboundary Lake Winnipeg  
watershed to reduce nutrient contributions from all sources. You can learn more by visiting  
www.manitoba.ca/lakewinnipeg.      
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Advance Indigenous inclusion in water management
As laid out in The Path to Reconciliation Act, Manitoba is committed to 
advancing reconciliation and will be guided by the calls to action of the  
Truth and Reconciliation Commission and the principles set out in the  
United Nations Declaration on the Rights of Indigenous Peoples.

To advance reconciliation, Manitoba must have 
regard for the principles of respect, engagement, 
understanding and action. This involves continuous 
engagement and ongoing collaboration with  
First Nations, Inuit and Métis leadership and 
peoples, including Elders and knowledge keepers, 
youth and Indigenous organizations. Collaboration 
and ongoing engagement will provide an 
opportunity to establish further and maintain 
respectful relationships between Indigenous  
and non-Indigenous Peoples to build trust, affirm  
historical agreements, address healing and  
create a more equitable and inclusive society.  

Opportunities for inclusion are expanding,  
and there is much room for greater collaboration. 
The Province of Manitoba is committed to 
meaningful partnerships with First Nations,  
Métis and Inuit governments on shared priorities 
related to water management. This strategy 
is just the beginning of the important work  
needed on water in Manitoba, and there will be 
significant opportunities for working together.

This will include working with Indigenous 
governments and communities to define 
the strategic objectives in this focus area.

Strategic Objectives:

 1. Engage respectfully with Indigenous communities to learn from and incorporate 
  Indigenous perspectives on water and Indigenous communities and peoples  
  needs and expertise into the water management strategy’s focus areas,  
  strategic objectives and action plans.

 2. Establish a process between the provincial government and Indigenous   
  governments and communities to advance mutual understanding of the   
  respective roles of each in water management.

 3. Promote stronger linkages between Indigenous communities and  
  non-Indigenous local governments, watershed districts and other  
  organizations involved in water management at the watershed scale.
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Shoal Lake First Nation #40 and Winnipeg’s Drinking Water

The City of Winnipeg’s drinking water comes from Shoal Lake, located in the southeast corner of 
Manitoba at the Manitoba-Ontario border in the Lake of the Woods watershed. Water is diverted from 
Shoal Lake to the City of Winnipeg through the Winnipeg Aqueduct. Construction of the Winnipeg 
Aqueduct began in 1915 and was completed in 1919. 

The diversion of water from Shoal Lake for use by the Greater Winnipeg Water District was authorized 
in the International Joint Commission’s Order of 1914. To build the Winnipeg Aqueduct, a portion of 
Shoal Lake First Nation #40’s land around Indian Bay was expropriated and its residents were 
displaced and moved to a peninsula across the lake. As part of the project, a diversion canal was 
constructed that cut the community off from the mainland, isolating the First Nation. The community 
relied on a barge ferry and ice road to cross the lake until the completion of Freedom Road in 2019 
permanently connected Shoal Lake First Nation #40 to the rest of Canada.

In 1989, Shoal Lake First Nation #40 entered the Shoal Lake Tripartite Agreement with Manitoba  
and the City of Winnipeg. The 60-year agreement was designed to recognize the Aboriginal and 
jurisdictional rights of Shoal Lake First Nation #40, to protect and enhance the water quality of  
Shoal Lake and to promote sustainable development opportunities for the Shoal Lake community.  

Shoal Lake First Nation #40 is a key partner in water source management in Manitoba, protecting  
the quality of Shoal Lake for the benefit of the hundreds of thousands of Winnipeggers who rely on it.  

Water Power Act Licensing

The origins of water power licensing trace back to the early 1900s. It is one of Manitoba’s oldest forms 
of natural resource management, made possible through The Water Power Act and its Regulation that 
came into existence in 1930. Licensing allows the province to allocate its vast water power resources 
sustainably and ensures clean, reliable and affordable electricity for all Manitobans. 

Nearly all of Manitoba’s electricity comes from water power generation. As of 2022, 19 water power 
projects were licensed under the Act. Manitoba’s approach to water power resources is evolving with 
public expectations for environmental stewardship, energy security and social and economic growth. 
Manitoba recognizes that it must do more to address the historical impacts of legacy hydro-generating 
stations and has embarked on this journey.

In 2021, Manitoba issued Water Power Act licences for Manitoba Hydro’s Churchill River Diversion, 
Lake Winnipeg Regulation and Jenpeg Generating Stations. The licences involved extensive 
consultation in addressing these projects’ social, environmental, and economic impacts. For the first 
time, licences require Manitoba Hydro to engage Indigenous communities, use traditional knowledge in 
day-to-day operations and expand the Coordinated Aquatic Monitoring Program to better understand 
the environmental effects of hydro-generating stations on fish and aquatic habitats, shorelines and 
other aspects of our water systems. Manitoba is committed to reconciliation and partnering with 
communities to transform water power licensing. Manitoba will work with Indigenous communities  
on future water power decisions to advance the health and well-being of all Manitobans and  
their communities.

31

FOCUS  AREAS

https://www.ijc.org/en/docket-7-order-approval-1914-01-14pdf
https://www.winnipeg.ca/waterandwaste/pdfs/water/Shoal_Lake_Memorandum_of_Agreement.pdf
http://www.campmb.com/


Improve coordinated water management and 
governance across watersheds, basins and aquifers
Manitoba has many key partners and stakeholders who all have important  
roles in water management. 

This includes federal, municipal, and Indigenous 
governments, Manitoba Hydro, watershed  
districts, aquifer and resource management boards, 
planning districts and the Capital Planning Region, 
water providers, producers, industry, academia, 
the business community and others. Clear and 
effective water governance is needed to define 
water management roles and responsibilities for  
all Manitobans and to lay the foundation that 
enables us to meet our strategic objectives. 

Water governance refers to the various systems 
we have in place to manage water at all levels  
(e.g., federally, provincially, locally) including the 
delivery models in place to provide water-related 
services to clients. Water governance encapsulates 
the structures that define who is responsible for 
what aspects of water management, such as 
departments, municipalities, agencies and boards, 
and their respective mandates. It lays out the legal 
framework for water through legislation, regulations 
and enforcement approaches. It also encompasses 
the strategies, policies and programs in place to 
manage water. Existing water governance systems 
should be regularly reviewed to ensure they are 
accountable, coordinated and collaborative,  
and to determine if new and improved ways 
of managing water are needed. 
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A watershed-based approach for delivery of  
water and land management activities is one way 
to improve co-ordination and collaboration and to 
foster a more integrated and adaptive approach  
to water management. Water does not recognize 
jurisdictional boundaries and it is important to work 
across watersheds, basins and aquifers to ensure 
co-ordinated management. Manitoba has a 
number of watershed-based programs in place, 
including through the Watershed Districts Program.  

Manitoba also shares a number of transboundary 
watersheds with upstream jurisdictions including 

Strategic Objectives:

 1. Manage water on a watershed basis. 

 2. Collaborate with neighbouring jurisdictions to manage transboundary waters.

 3. Ensure clear and effective water governance that aligns with Manitoba’s  
  strategic water objectives. 

 4. Coordinate funding investments to meet defined watershed goals. 

 5. Enhance and streamline the delivery of client-centred services for water.

Alberta, Saskatchewan, Ontario, North Dakota  
and Minnesota. Because water flows across 
borders, activities and developments, including 
drainage, water withdrawals, dams and 
diversions across these shared transboundary 
watersheds can have significant impacts on  
the waters entering Manitoba. Manitoba  
must continue to collaborate with upstream 
jurisdictions to manage surface water and 
groundwater quality and quantity in 
transboundary watersheds and strengthen 
interprovincial and international mechanisms  
as needed.

Client-centered services for water in Manitoba

Manitoba’s Economic Opportunities Navigation Branch actively supports industry operating,  
expanding or looking to invest in Manitoba. The branch provides a single-point-of-contact concierge 
service for businesses within all sectors and provides companies and stakeholders with relevant 
program and policy supports needed to address business needs in a one-stop approach to  
connecting with government. The navigation team supports industry in understanding requirements 
linked to water availability and servicing in Manitoba, makes appropriate connections to enable 
education and reduce red tape, and provides guidance and supports to troubleshoot issues  
and enable positive growth for industry in Manitoba. 
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Improve data, information and knowledge available  
on water
Water data, information and knowledge are essential to water management, 
including for real-time decision-making and long-term planning. 

Water monitoring networks provide key data 
that are used as the basis to guide actions and 
responses to water management challenges. 
Manitoba maintains a number of monitoring 
networks to help track and understand water quality 
and quantity. For some data collection programs, 
Manitoba relies on partners such as the federal 
government, Manitoba Hydro, watershed districts, 
universities, cottage associations and other 
stakeholders as partners. Sharing of data and 
information between collection agencies is an 
important outcome of the monitoring programs. 
Open access to provincial water data and 
information is needed as input to research  
and to inform local or regional approaches 
to water management. 

Although the terms data, information and 
knowledge are often used interchangeably, they 
represent different things. “Data” in its simplest form 
are the raw alphanumeric values collected through 
acquisition methods such as water monitoring 
networks (for example, long term water quality 
monitoring data for rivers or soil moisture data 
collected through the Ag Weather Network). 
“Information” is created as data are processed in a 
way that provides meaning and makes data useful 
(for example, flood risk maps and water availability 
and drought condition reports). “Knowledge” is 
what we know and is an accumulation of past 
experience and insights that are unique to each 
person.  As an example, water level data are 
captured by water monitoring stations and these 
data can be analyzed along with topographic 
data to produce information such as flood risk 
maps.  The resulting knowledge of flood risk can 
then be used by local governments when making  
land use zoning and planning decisions.  

Acknowledging the importance of local and 
Indigenous knowledge and including it in 
respectful and appropriate ways will expand  
current water management approaches beyond 
those based in Western science.
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Continued investments in research are needed  
to help address existing and emerging water 
resources challenges through filling data, information 
and knowledge gaps. Targeted research could 
focus on more efficient use of resources and 
embracing new and emerging technologies and 
methodologies. Improving, modernizing and 
expanding research and data collection efforts  
in Manitoba presents an opportunity for the  
active inclusion of new  

data and information in decision-making in a  
more formal way. This can be achieved in part 
through embedding adaptive management 
principles into Manitoba’s water management 
approaches. Adaptive management is an iterative 
process for flexible decision-making where the 
knowledge gained through monitoring of  
outcomes is used to evaluate and refine tools  
and approaches and to capture and share 
lessons learned.    

Strategic Objectives:

 1. Ensure that monitoring programs support water management decision-making.

 2. Enhance sharing of data and information about water.

 3. Incorporate adaptive management into water management in Manitoba.

 4. Incorporate Indigenous knowledge in a respectful and appropriate manner.

 5. Integrate local and historical knowledge about water.

 6. Increase collaborations, partnerships and investment for water research and innovation.

Water and Agriculture

Water is essential for agriculture and agri-processing. These industries depend on a reliable water 
supply to grow and irrigate crops, water livestock and create value. A changing climate will affect 
agriculture, but agriculture can also be an environmental solution provider. 

Sustainable agricultural practices provide multiple environmental, social and economic benefits, 
including improved resiliency to a changing climate. Adoption of sustainable agricultural practices 
helps improve water quality, while increasing water retention capacity of agri-ecosystems and 
reducing flooding risk. Agricultural producers are contributing to water resource protection through 
practices to maximize water use efficiency, enhance soil moisture conservation, improve irrigation 
efficiency and reduce nutrient loss via runoff and soil erosion.

Manitoba is implementing a number of actions aimed at improving climate resiliency efforts including 
targeted incentive programming for agricultural producers to advance the adoption of on-farm 
Beneficial Management Practices (BMPs). These BMPs improve agri-ecosystem resilience to climate 
change, deliver ecological goods and services such as improved water quality, and enhance the 
environmental sustainability of farm operations in Manitoba. Through the development of individual 
Environmental Farm Plans and participation in planning activities such as for Integrated Watershed 
Management Plans under The Water Protection Act, the agricultural sector focuses on a holistic 
approach to land and water management.
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Enhance engagement and participation  
of Manitobans in water stewardship
Manitobans increasingly expect the opportunity to provide input to  
government decisions that affect their lives, especially on a topic  
as important and far-reaching as water.  

The Manitoba government manages water for the 
benefit of all Manitobans, and we are committed 
to engaging the public on this important resource 
in a relevant, consistent, respectful, transparent 
and inclusive manner. Enhanced participation of 
Manitobans in water management can lead to 
improved decision-making and increased 
accountability, transparency and public buy-in  
of water management issues and solutions.  
The strategy provides an opportunity to increase 
the meaningful involvement of partners and the 
public in water management planning and 
decision-making, potentially through new and 
enhanced engagement approaches such as 
co-development. 

Water education at all levels is critical to build a 
public that understands the importance of water 
and the impact that their actions can have on the 
larger system. As part of the water management 
strategy, Manitoba aims to build a community of 

water stewards through increased education  
and awareness on water. A public that is informed 
on the value of water and the current state of our 
water resources will be better prepared to engage 
on water, and will also protect and use water more 
sustainably in their day-to-day lives and within  
their businesses. Targeted yet widely available 
communications and information resources, 
including on topics like water conservation and 
efficiency, will be an important tool to achieve 
this goal. 

One way to facilitate and encourage public 
involvement in water is through the support  
of local organizations in their water initiatives, 
including community-based monitoring and 
citizen science programs. These types of 
programs can generate valuable water datasets 
while also providing important education and 
engagement opportunities, helping Manitobans 
contribute to water management. 

M A N I T O B A’ S  W AT E R  M A N A G E M E N T  S T R AT E G Y
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Strategic Objectives:

 1. Increase Manitobans’ awareness about water.

 2. Involve Manitobans in water management planning and decision-making.

 3. Support engagement and participation of local organizations in water initiatives,  
  including community-based monitoring and citizen science.



Strategy Implementation

Roles and Responsibilities

Water management in Manitoba is a shared responsibility with important roles for the Manitoba 
government along with the federal government, Indigenous governments, local governments, planning 
districts and the Capital Planning Region, Crown corporations and partners such as watershed districts  
and resource management boards. There is also a responsibility for all water users, including industry,  
to be good stewards of our precious water resources.  

This water management strategy describes the vision, mission, guiding principles and strategic  
objectives of Manitoba’s provincial government related to water.  Implementation will occur across various 
provincial government departments and must be aligned to support success.  However, achieving the 
vision of this strategy will also require cooperation and collaboration with others who share responsibility 
for various aspects of water management.  In some cases, other governments and partners will need  
to implement actions if we are to achieve the strategic objectives.  Action plans developed under the 
strategy will establish clear responsibilities including for leads and those who will support implementation. 
Finally, for some aspects of the strategy, all Manitobans must play a role if we are to be successful.   
For example, the support of all Manitobans is needed to achieve a culture shift related to the value of water.       

Monitoring, Evaluation, and Indicators

Manitoba’s new water management strategy will set the stage for future work and decision-making on 
water for the next decade and beyond.  Ongoing monitoring and evaluation will be required to determine  
if the strategic objectives are being achieved through implemented actions.  Indicators will provide a  
helpful way to measure progress towards our vision for water management in Manitoba and will be 
established as part of development of the initial action plan.
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Conclusion

Manitoba is a place defined by water. Here is where diverse and distant headwaters – in the Rocky 
Mountains to the west, in the Great Plains to the south, and in the boreal forest to the east – are connected 
to the sea on the shores of Hudson Bay. The magnificent rivers and lakes of our province have linked and 
sustained generations of people. So too have the streams and wetlands, and the water out of sight 
beneath us. Just as water has formed and reformed the land where we live, it has moulded the cultures 
and lifeways we share, by its presence and its absence, by its power to sustain and to damage, and by  
its predictability and its changeability.

However, as is true everywhere humans live, we have changed water, even as it has changed us.  
We drain it, store it and pump it to grow our food and sustain our communities; we harness it for energy; 
we divert it and store it to protect our homes and communities from floods and droughts. Our ability to 
manage water reflects the power and ubiquity of water in the natural world; almost every human activity 
depends on water resources, but also changes those resources in ways that can be difficult to foresee. 
Understanding this dynamic, between water as a natural force and the consequences of human use for 
the water regime, is a global challenge, one made all the more urgent by the effects of a changing climate. 
By working together – as individuals and landowners, as residents of our communities and of this province, 
and across jurisdictional boundaries with our neighbours – we endeavour to ensure that our actions and 
decisions about water reflect all of the knowledge and perspectives that we can bring to bear on the most 
important natural resource we have, for all Manitobans today, and for future generations. 

M A N I T O B A’ S  W AT E R  M A N A G E M E N T  S T R AT E G Y

38



Glossary

• Aboriginal rights – Aboriginal rights (commonly referred to as Indigenous rights) are collective  
rights of distinctive Indigenous societies flowing from their status as the original peoples of Canada. 
These rights are recognized and affirmed by Section 35 of the Constitution Act, 1982. Indigenous 
rights under Section 35 vary from group to group depending on the customs, practices and  
traditions that have formed part of their distinctive cultures.

• Adaptation – adjustment or preparation of natural or human systems to a new or changing 
environment which moderates harm or exploits beneficial opportunities. 

• Adaptive management - an iterative process for flexible decision-making where the knowledge 
gained through monitoring of outcomes is used to evaluate and refine tools and approaches and 
capture and share lessons learned.    

• Anthropogenic – refers to environmental change caused or influenced by people, either directly  
or indirectly.

• Aquatic ecosystem – the minimum system of living and non-living things that includes and can 
sustain life within a primarily wetted environment. 

• Aquatic invasive species – a species that is not native to Manitoba, lives in or near water and has 
negative effects on aquatic ecosystems in Manitoba or is likely to have negative effects of aquatic 
ecosystems in Manitoba.

• Aquatic life – any plant or animal life that uses water as its primary habitat for at least a portion  
of its life cycle, but does not include birds of mammals.

• Aquifer – a body of rock and/or sediments that holds groundwater. Aquifers can be confined or 
unconfined and can be formed by many types of sediments such as sand and gravel or limestone. 

• Aquifer Management Plans – a plan that identifies issues relating to the protection, management, 
conservation or restoration of groundwater within an aquifer management zone.

• Best management practices – a set of practices, measures or procedures that are beneficial,  
cost-effective and widely accepted by the professional community.

• Biodiversity – generally meaning the variety of life on earth, but more specifically, biodiversity is  
the sum of the genetic diversity, the species diversity and the ecosystem diversity on earth.

• Biology – in the context of in-stream flow needs, refers to the measured determination of what  
lives in a stream under various flow conditions and the consequent habitats of those flows.  
Biological assemblages are known to exist in a dynamic equilibrium.

• Capital Planning Region – The Capital Planning Region is comprised of 18 municipalities, including 
the City of Winnipeg, that have a mandate to enhance economic and social development by improving 
and coordinating sustainable land use and development in the region. 

• Circular economy – an alternative to a traditional linear economy (make, use, dispose) in which  
we keep resources in use for as long as possible, extract the maximum value from them while  
in use, then recover and regenerate products and materials at the end of each service life.

• Citizen science – the practice of public participation and collaboration in scientific research to 
increase scientific knowledge.
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• Climate Change – refers to any significant change in the measures of climate lasting for an extended 
period of time, including major changes in temperature, precipitation or wind patterns, among others, 
that occur over several decades or longer.

• Co-development – a structured process where several parties come to a table to work through 
an issue or develop a new way forward, openly and transparently. Each party shares their views 
– including the views of their stakeholders or constituents (if applicable) - and then meaningfully 
collaborate to arrive at a place where an acceptable option has been agreed to that addresses the 
interests of all parties at the table. 

• Community-based monitoring – a component of citizen science that involves the collection and 
analysis of data relating to the natural world by members of the general public.

• Connectivity – in the context of in-stream flow needs, refers to the lateral, vertical and longitudinal 
continuity of a stream. Lateral connectivity is an assessment of how permeable (or not) the streams 
banks are and what wetted habitats are possible within the riparian area. Vertical connectivity is an 
assessment of the connection between ground water and surface water, while longitudinal connectivity 
is the determination of how much uninterrupted flow a system has along its length. 

• Contaminants of concern – natural and/or man-made chemicals and other substances detected  
in the environment at concentrations that may cause adverse effects to aquatic life, wildlife and  
human health. Examples include pharmaceuticals, personal care products and endocrine  
disrupting compounds.

• Continental Divide of the Americas – is the principal hydrological divide of the Americas, extending 
from the Bering Strait to the Strait of Magellan. The Continental Divide separates the watersheds that 
drain into the Pacific Ocean from those that drain into the Atlantic and Arctic oceans, including those 
that drain into the Gulf of Mexico, the Caribbean Sea and Hudson Bay.

• Cumulative impacts – changes to the environment (positive or negative, direct and indirect,  
long-term and short-term) that are caused by an action in combination with other past, present  
and reasonably foreseeable future human actions. Each individual impact may not be significant  
if taken in isolation, but can be significant when considered as a whole.

• Demand-side management – the practice of systematically reducing water use for a broad 
spectrum of utility customers through efficiency measures and conservation; often an alternative  
to supply-side management.

• Drainage basin – an area of land where all flowing surface waters converge to a single outlet.  
A drainage basin is separated from adjacent basins by a drainage divide, comprised of a series of 
elevated features, such as ridges and hills. A drainage basin consists of smaller sub-basins, often 
termed watersheds, which join the larger drainage basin through merging at river confluences,  
forming a hierarchical pattern.

M A N I T O B A’ S  W AT E R  M A N A G E M E N T  S T R AT E G Y
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• Ecological goods and services – the environmental benefits resulting from physical, chemical 
and biological functions of healthy ecosystems, including market goods produced from ecosystems 
(e.g., water, food, fuel, fibre), the benefits from ecosystem processes, (e.g., nutrient cycling, climate 
regulation, water purification, waste treatment, pollination) and non-material benefits (e.g., aesthetic 
value, recreation).  Dis-services, such as loss of wildlife habitat and biodiversity, can impair the 
production of ecological goods and services.

• Environmental equity – the equitable treatment and meaningful inclusion of all people in 
environmental laws, regulations and programs, regardless of their income or identity. Environmental 
equity represents achieving fairness and balance in access to environmental resources and benefits 
(e.g., clean drinking water), in bearing environmental burdens (e.g., flooding, pollution), and the ability 
to participate in environmental decision-making.  

• Environment, social and governance (ESG) values – non-financial performance indicators that  
can be used to evaluate economic development opportunities to ensure they consider the environment 
(e.g. green house gas emissions, energy efficiency, water use), social issues (e.g. human rights, labour 
standards, health and safety) and governance (e.g. rights, responsibilities and expectations for  
good governance).

• Excess nutrient loading – nitrogen and phosphorus are nutrients that are natural parts of aquatic 
ecosystems, but when too many nutrients enter the environment (usually from a wide range of human 
activities), the water can become polluted with excess nutrients resulting in diverse and far-reaching 
impacts on public health, the environment and the economy.

• Fully allocated system – when the licensed water use from an aquifer or stream reaches the 
sustainable allocation limit and no further water can be licensed from that source.

• Greenhouse gas emissions – the release of a greenhouse gasses into the atmosphere.  
Examples of greenhouse gases include carbon dioxide, methane, nitrous oxide, ozone and others.

• Grey infrastructure – refers to the human-engineered infrastructure for water resources 
management, such as water and wastewater treatment plants, pipelines and reservoirs.

• Groundwater – water that comes from an aquifer and is accessed by a well, spring or  
groundwater-fed dugout.

• Hydrology assessment – in the context of licensing water under Manitoba’s water allocation 
framework, is the determination of the volume of water available for human allocation during a 
specified timeframe at a pre-determined risk level (e.g., risk of a water shortage is one in five years, or 
a 20 per cent chance). Hydrology assessments incorporate instream flow needs within the calculation. 

• Infrastructure deficit – the amount of money needed to maintain, rehabilitate and expand the 
infrastructure network to meet demand versus the amount of money available for investment.

• Innovative financial instruments – in the context of water infrastructure funding, refers to the  
range of approaches that provide a means to avoid the sole reliance on public sector expenditure  
by leveraging private sector financial support on water related infrastructure and the circular economy. 
Potential options include offsets, green bonds, green financing, innovative pricing regimes,  
water quality credit trading, public-private partnerships and other potential investment  
opportunities focused on nature-based solutions.
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• Inter-basin transfer – in the context of Manitoba’s geographic setting, is the diversion of  
untreated waters across the Continental Divide into or out of the defined boundary of the Hudson Bay 
drainage basin.

• Instream flow needs – the instantaneous flow required by a flowing water system (such as a 
river) that provides functional geomorphological processes; riverine connectivity, (including lateral; 
longitudinal and vertical connectivity); functional water quality outcomes and aquatic habitats to 
support the highest trophic level of life that would be expected in that system in its natural state.

• Local and Indigenous knowledge – are the important understandings, skills and philosophies 
developed through long histories of interaction with the natural surroundings. It is knowledge based 
on the social, physical and spiritual understandings which have informed survival and contributed  
to a sense of being in the world.

• Mitigation – in the context of climate, mitigation is a human intervention to reduce the human impact 
on the climate system; it includes strategies to reduce greenhouse gas sources and emissions and 
enhancing greenhouse gas sinks.

• Natural Infrastructure – is the use of preserved, restored or enhanced elements or combinations 
of vegetation and associated biology, land, water and naturally occurring ecological processes to 
meet targeted infrastructure outcomes. Natural infrastructure can be differentiated from nature-based 
solutions as it is exclusively natural ecosystem features and materials, while nature-based solutions are 
measures that protect, restore and sustainably manage natural or modified ecosystems, with the aim 
of maintaining or enhancing the services provided to communities and benefits to biodiversity.

• Planning Districts – two or more adjoining municipalities can join to form a planning district by 
regulation under The Planning Act. In so doing, the member municipalities gain significant benefits from 
working together to coordinate their policies and programs relating to land use, development and the 
provision of public facilities.

• Redundancy – in the context of engineered systems (such as grey infrastructure), is the intentional 
duplication of critical components or functions of a system with the goal of increasing reliability of the 
system, usually in the form of a backup or fail-safe, or to improve actual system performance.

• Resilience – in the context of climate, is the capacity of social, economic and environmental systems 
to avoid, reduce or recover quickly from a climate impact. The concept of resilience is not limited to 
climate, it can apply to any hazardous event.

• Rightsholders – Indigenous Peoples are rightsholders, not stakeholders, because they have 
Aboriginal and Treaty rights recognized and affirmed by Section 35 of the Constitution Act, 1982. 
Manitoba is legally required to consult with Indigenous communities whenever it is contemplating  
a decision or action that could adversely affect the exercise of Aboriginal or treaty rights. 

• Supply-side management – refers to increasing the amount of available water supply. This can  
be accomplished through a variety of approaches, including: finding new sources, increasing storage 
capacities, diverting water to increase supply at a particular location or using technology to create 
potable water from a previously unusable source.

• Surface water – water that comes from a river, lake, creek, etc. or spring runoff. It is water that  
is located on the ground surface.

M A N I T O B A’ S  W AT E R  M A N A G E M E N T  S T R AT E G Y
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• Surface water management – a subset of water management that focuses specifically on the 
management of surface waters (e.g., rivers, lakes, creeks).

• Sustainable development – is development that meets the needs of the present without 
compromising the ability of future generations to meet their own needs. It is not a fixed state  
of harmony, but rather a process of change and is often applied through consideration of the  
three sustainability pillars: environment, social and economic.

• Sustainable allocation limits – refers to the upper thresholds on how much water can be withdrawn 
from individual surface water and groundwater sources in a way that meets current, ecological, social 
and economic needs without compromising the ability to meet those needs in the future.  

• Topographic data – data providing detail on the terrain, elevation and land features of the Earth’s surface.

• Transboundary waters – any surface waters or groundwater which mark, cross or are located on 
boundaries between for example, two or more countries, provinces or states.

• Treaty rights – Treaty rights are rights set out in either a historic or modern treaty agreement. These 
rights are recognized and affirmed by Section 35 of the Constitution Act, 1982. Treaties define specific 
rights, benefits and obligations for the signatories that vary from treaty to treaty. Treaties and treaty 
rights also vary depending on the time and circumstances in which they were negotiated.

• Water allocation framework – a set of legislation, regulations, policies and procedures that specify 
who is able to use water, how, when and where. The allocation framework aims to allocate water for 
human use while protecting aquatic ecosystems, ensuring water supplies for future generations and 
reducing the user’s risk of a water shortage.

• Water conservation – the policies, strategies and activities to manage fresh water as a sustainable 
resource, to protect the water environment and to meet current and future human demand.  
This term also refers to the implementation of measures to decrease the total amount of water use.

• Water efficiency – reducing water waste through water-saving technologies and simple  
behavioral changes.

• Water governance – refers to the various systems we have in place to manage water at all levels. 
This includes delivery models to provide water-related services to clients, structures defining who is 
responsible for what aspects of water management, the legal framework for water, and the strategies, 
policies and programs in place to manage water.

• Water infrastructure – is the broad term encompassing all of the engineered systems (e.g., 
grey infrastructure) and natural features that provide beneficial outcomes (e.g., flood protection, 
hydropower) through moving, storing, treating and distributing water.

• Water management – the activity of planning, developing, distributing and managing the optimum 
use of water resources under defined legislation, regulations and policies. Surface water management 
is a subset of water management that focuses specifically on the management of surface waters  
(e.g., rivers, lakes, creeks).

• Water monitoring networks – sampling and analysis or automated recording and transmission of 
water-related datasets through manual collection methods or captured by a system of instrumentation, 
such as a hydrometric gauging station. 
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• Water quality – refers to the chemical, physical, and biological characteristics of water based on 
the standards of its usage. In Manitoba, the Water Quality Standards, Objectives and Guidelines are 
used to protect the quality of water for domestic consumption, aquatic life and wildlife, industrial 
consumption, irrigation, livestock watering and recreation. The standards, objectives and guidelines 
specify the acceptable concentrations of over 80 substances - including mercury, fecal coliform 
bacteria, organochloride pesticides, phosphorus and dissolved oxygen - for specific water uses.

• Water regime – refers to water levels and flows and their fluctuations throughout time. Oftentimes 
water regimes are used to describe a pre- and post-state of hydrological fluctuations before (i.e., 
natural state) and after the construction or modification of water infrastructure or another project that 
affects water levels and flows within a water body.

• Water scarcity – refers to when the demand for water cannot be met. Water scarcity can happen 
for a variety of reasons, including a lack of water supplies or inadequate infrastructure. 

• Water stewardship – responsible planning and management of water resources that uses water in 
a way that is socially equitable, environmentally sustainable and economically beneficial. 

• Water supply reliability – the probability (i.e., percent of time) that the available water supply meets 
a given water demand; reliability answers the question “how often” and is usually defined as the 
probability of a system being in a satisfactory state.

• Watershed District – formed as a partnership between the province and local municipalities, 
the goal of watershed districts is to protect, restore and manage land and water resources on a 
watershed basis. Watershed districts are established under the authority of The Watershed Districts 
Act. Districts are responsible for developing and implementing programming to improve watershed 
health, while some districts also have a surface water infrastructure mandate to maintain provincial 
waterways within their boundary.

• Western science – is the system of knowledge which relies on certain laws that have been 
established through the application of the scientific method to phenomena in the world around us. 
Scientific method begins with an observation followed by a prediction or hypothesis which is then 
tested. Depending on the test results, the hypothesis can become a scientific theory or ‘truth’ about 
the world.

• Wet industry – industrial developments that utilize significant volumes of water to process or arrive 
at an end product. Examples of wet industry include agricultural processing (e.g., potatoes, canola), 
mining and pulp and paper mills.

• Xeriscape – landscaping that involves the selection, placement and care of low water use and 
native ground cover, turf, plants, shrubs and trees. 
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RM of Springfield 

Meeting Minutes 
Planning Meeting June 23, 2022 - 06:00 PM 

In Attendance: 
Tiffany Fell, Mayor 
Glen Fuhl, Councillor 
Howard Bredin, Councillor 
Val Ralke, Councillor 
Peter Williams, Councillor 
Dan Doucet, Director of Planning 
Erica Wood, Executive Assistant 
Johanne Marin, Planning Assistant 

 

 

 

1 Zoom Meeting Log In 

Join Zoom Meeting 
https://us02web.zoom.us/j/83151839637?pwd=VFlWYzJQSlkwSWpoV0tKZHlRS3I1dz09 
 
Meeting ID: 831 5183 9637 
Passcode: 439355  

2 Call to Order 

Mayor Fell called the meeting to order at 6:00 P.M. 

3 Approval of Agenda 
Resolution No: 22-241 
Moved By: Glen Fuhl 
Seconded By: Valerie Ralke 

BE IT RESOLVED THAT the Agenda be approved. 

Carried (5-0) 

4 Adoption of Minutes 
Resolution No: 22-242 
Moved By: Peter Williams 
Seconded By: Howard Bredin 

WHEREAS the minutes of the Planning meeting held May 26, 2022 have been previously 
distributed to Council; 
 
BE IT RESOLVED THAT the same be and are hereby approved. 

Carried (5-0) 
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5 Planning Matters - "unscheduled agenda items can be heard out of order as time allows" 

5.1 By-Law 22-08  Development Plan Text Amendment - Kothari (3rd and Final Reading) 
Resolution No: 22-243 
Moved By: Valerie Ralke 
Seconded By: Howard Bredin 

WHEREAS the Minister of Municipal Relations has granted approval of By-law 22-08 on June 
14th, 2022 pursuant to clause 51 (1) (a) of the Planning Act, with no alterations or conditions 
to the By-law. 
 
BE IT RESOLVED THAT third reading be given to By-law No. 22-08 being a by-law of the Rural 
Municipality of Springfield to amend the RM of Springfield Development Plan By-Law 18-09 a 
text amendment of Section 6.2 – General Residential Policies as follows: 
  
From:  
6.2.1     “To ensure that residential development occurs in a planned and contiguous manner, 
leapfrog development will not be allowed.” 
 
To: 
6.2.1     “To ensure that residential development occurs in a planned and contiguous manner, 
leapfrog development will not be allowed, excluding all those lands identified within the 
Oakbank South Secondary Plan and the West Pine Ridge Secondary Plan areas.” 

Name Yes No Abstained Absent 

Howard Bredin ✓    

Tiffany Fell ✓    

Glen Fuhl ✓    

Valerie Ralke ✓    

Peter Williams  ✓   

Carried (4-1) 

5.2 By-Law 22-09  Development Plan Amendment AG to RR (SW 20-10-4E) - Zhanel (3rd and 
Final Reading) 
Resolution No: 22-244 
Moved By: Peter Williams 
Seconded By: Glen Fuhl 

WHERE AS the Minister of Municipal Relations has granted approval of By-law 22-09 on June 
14th, 2022 pursuant to clause 51 (1) (a) of the Planning Act, with no alterations or conditions 
to the By-law. 
  
BE IT RESOLVED THAT third reading be given to By-law No. 22-09 being a by-law of the Rural 
Municipality of Springfield to re-designate all those lands under Certificate of Title 
#3107136/1 described as Lot 3 Plan 18170 WLTO within Lot 138 RCMP and RL 120 of St 
Boniface from Agricultural Preserve Area to Rural Residential. 
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Name Yes No Abstained Absent 

Howard Bredin ✓    

Tiffany Fell ✓    

Glen Fuhl ✓    

Valerie Ralke ✓    

Peter Williams ✓    

Carried (5-0) 

5.3 By-law 22-16 - Repeal By-law 07-01 - Edie Farms 

5.3.1 By-law 22-16  (2nd Reading) 
Resolution No: 22-245 
Moved By: Valerie Ralke 
Seconded By: Howard Bredin 

BE IT RESOLVED THAT second reading be given to By-law No. 22-16 being a by-law of the Rural 
Municipality of Springfield to Rescind By-law 07-01. 

Carried (5-0) 

5.3.2 By-law 22-16  (3rd Reading and Final) 
Resolution No: 22-246 
Moved By: Peter Williams 
Seconded By: Glen Fuhl 

BE IT RESOLVED THAT third reading be given to By-law No. 22-16 being a by-law of the Rural 
Municipality of Springfield to Rescind By-law 07-01. 

Carried (5-0) 

5.4 Proposal to Subdivide 4189-22-7659 - 64160 Eastdale Rd 37E - Property Boundary 
Adjustment - Habing 
Resolution No: 22-247 
Moved By: Valerie Ralke 
Seconded By: Glen Fuhl 

WHEREAS Judith and Leslie Habing, the owners of the property legally described as Pt. of the 
NE 1/4 30-11-7 EPM, have submitted an application to reconfigure the boundary line of the 
existing approximate 71.5 acres and 10 acres parcels. 
  
BE IT RESOLVED THAT application for subdivision No. 4189-22-7659 be approved subject to 
the following conditions: 

1. Payment of requisite fees (as set out by the current Municipal Fee By-law); 

2. That any Variation orders be obtained as necessary to ensure compliance with the Zoning 
By-law. 

3. The Planning Department will require a digital copy of the subdivision, if approved, geo-
referenced and in AutoCAD Civil 3D 2010 or more recent format. 

Carried (5-0) 
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5.5 WITHDRAWN Subdivision 4189-21-7609 - Wayne Johnston Automotive Repair Ltd 
Resolution No: 22-248 
Moved By: Howard Bredin 
Seconded By: Peter Williams 

WHEREAS Council approved Subdivision Application No. 4189-21-7609 under Resolution No. 
21-489 at the November 25, 2021, Council Meeting;  
 
AND WHEREAS Roger Fryza and Tina Babysh on behalf of Wayne Johnston Automotive 
Repairs Ltd have withdrawn their application;  
 
BE IT RESOLVED THAT Council accepts the withdrawal for Subdivision Application No. 4189-
21-7609 and now considers this application closed. 

Carried (5-0) 

5.6 Zoning By-law Amendment  – New Zoning District "MRP" & Text Amendment & Mapping 
Change - John Wintrup obo Sio Silica 
Resolution No: 22-249 
Moved By: Valerie Ralke 
Seconded By: Glen Fuhl 

WHEREAS Sio Silica Corporation, the owner of the properties legally described as Part NE 32-
10-8E, SE 32-10-8E, and SW 32-10-8E (under title numbers #3116541/1, #3116543/1, and 
#3116365) has submitted an application for a Zoning By-law Amendment to create a new 
zoning district and mapping change to establish a resource manufacturing use on their ± 
255.28 acres of land. 
  
AND WHEREAS The Development Officer determined that there is no need to create a new 
zoning district for the proposed uses and mapping changes, and that an application for a 
Conditional Use under the existing Zoning By-law is sufficient. 
  
BE IT RESOLVED THAT the application for a Zoning By-law Amendment submitted by Mr. John 
Wintrup of Richard + Wintrup obo Planning and Development obo Sio Silica Corporation be 
refused as per Section 80 (2) (a) and (b) of the Planning Act. 

Carried (5-0) 

5.7 By-law 21-25 - Springfield Zoning By-law (Second Reading) 
Resolution No: 22-250 
Moved By: Glen Fuhl 
Seconded By: Howard Bredin 

BE IT RESOLVED THAT second reading be given to By-law No. 21-25 being the RM of 
Springfield Zoning By-law to regulate and control the use and development of land and 
buildings also known as the Rural Municipality of Springfield Zoning By-law. 

Carried (5-0) 
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6 Public Hearings 

6.1 6:00 p.m. - Zoning By-law Amendment By-law 22-12 – “AG” to “RR” – Sampson & Penner - 
Public Hearing 

6.1.1 By-law 22-12 - 2nd Reading 
In Attendance:   None  
For Information:  None  
In Opposition:  None  
In Support:   None  
The Development Officer read his report.  
The Chair closed the evidentiary portion of the meeting. 
Resolution No: 22-251 
Moved By: Glen Fuhl 
Seconded By: Valerie Ralke 

BE IT RESOLVED THAT second reading be given to By-law No. 22-12 being a by-law of the Rural 
Municipality of Springfield to re-zone all those lands as Lot 1 (subdivision 4189-22-7649) 
Deposit Plan _____ within the SE ¼ 33-10-6 EPM described as: 
  
THE SLY 434 FEET OF THE 1375.42 FEET AND THE ELY 525.42 FT. WITHIN THE SE ¼ OF SECTION 
33-10-6 EPM 
  
from “AG” Agricultural General Zoning District to “RR” Rural Residential Zoning District. 

Carried (5-0) 

6.1.2 By-law 22-12 - 3rd Reading 
In Attendance:   None  
For Information:  None  
In Opposition:  None  
In Support:   None  
The Development Officer read his report.  
The Chair closed the evidentiary portion of the meeting. 
Resolution No: 22-252 
Moved By: Howard Bredin 
Seconded By: Valerie Ralke 

BE IT RESOLVED THAT third reading be given to By-law No. 22-12 being a by-law of the Rural 
Municipality of Springfield to re-zone all those lands as Lot 1 (subdivision 4189-22-7649) 
Deposit Plan _____ within the SE ¼ 33-10-6 EPM described as: 
  
THE SLY 434 FEET OF THE 1375.42 FEET AND THE ELY 525.42 FT. WITHIN THE SE ¼ OF SECTION 
33-10-6 EPM 
  
from “AG” Agricultural General Zoning District to “RR” Rural Residential Zoning District. 
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Name Yes No Abstained Absent 

Howard Bredin ✓    

Tiffany Fell ✓    

Glen Fuhl ✓    

Valerie Ralke ✓    

Peter Williams ✓    

Carried (5-0) 

6.2 6:15 p.m. - Zoning By-law Amendment By-law 22-13 – “AG” to “RR” – Roeland - Public 
Hearing 

6.2.1 By-law 22-13 - 2nd Reading 
In Attendance:   None  
For Information:  None  
In Opposition:  None  
In Support:   None  
The Development Officer read his report.  
The Chair closed the evidentiary portion of the meeting. 
Resolution No: 22-253 
Moved By: Glen Fuhl 
Seconded By: Howard Bredin 

BE IT RESOLVED THAT second reading be given to By-law No. 22-13 being a by-law of the Rural 
Municipality of Springfield to re-zone all those lands described as Lots 1 to 5 within 
Subdivision 4189-21-7633 Deposit Plan _____ within the NW ¼ 5-10-4 EPM also described as: 
 
ALL THAT PORTION OF THE NLY 697 FEET PERP OF THE NW ¼ SEC 5-10-4 EPM LYING EAST OF 
THE EAST LIMIT OF WINNIPEG PIPELINE COMPANY LTD EASEMENT PLAN No. 5125 WLTO  
  
from “AG” Agricultural General to “RR” Rural Residential Zoning District. 

Carried (5-0) 

6.2.2 By-law 22-13 - 3rd Reading 
In Attendance:   None  
For Information:  None  
In Opposition:  None  
In Support:   None  
The Development Officer read his report.  
The Chair closed the evidentiary portion of the meeting. 
Resolution No: 22-254 
Moved By: Glen Fuhl 
Seconded By: Peter Williams 

BE IT RESOLVED THAT third reading be given to By-law No. 22-13 being a by-law of the Rural 
Municipality of Springfield to re-zone all those lands described as Lots 1 to 5 within 
Subdivision 4189-21-7633 Deposit Plan _____ within the NW 5-10-4 EPM also described as: 
 
ALL THAT PORTION OF THE NLY 697 FEET PERP OF THE NW ¼ SEC 5-10-4 EPM LYING EAST OF 
THE EAST LIMIT OF WINNIPEG PIPELINE COMPANY LTD EASEMENT PLAN No. 5125 WLTO  
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from “AG” Agricultural General to “RR” Rural Residential Zoning District. 

Name Yes No Abstained Absent 

Howard Bredin ✓    

Tiffany Fell ✓    

Glen Fuhl ✓    

Valerie Ralke ✓    

Carried (5-0) 

6.3 6:15 p.m. - Var 22-35 - Site Area & Width on Proposed Lots 1 to 5 - Subdivision 4189-22-7633 
- Roeland 
In Attendance:   None  
For Information:  None  
In Opposition:  None  
In Support:   None  
The Development Officer read his report.  
The Chair closed the evidentiary portion of the meeting. 
Resolution No: 22-255 
Moved By: Glen Fuhl 
Seconded By: Howard Bredin 

WHEREAS a Public Hearing has been conducted under The Planning Act to consider an 
application filed by Laurie & Marcel Roeland, owners of the property legally described as Pt. 
of Pt. of NW ¼ 5-10-4 EPM, located on Hunter Road 55N, for a variation of the Springfield 
Zoning By-law No. 08-01, to permit the following on the Proposed Lots 1 to 5: 

• minimum site area between ±4 and 4.2 acres; and 

• minimum site width between ±236 and 250 ft,instead of the required 5 acres and 300 feet 
width, as per Section 62.4 1) and 2) within a 

“RR” Rural Residential Zoning District as a condition of the approval of Subdivision Application 
4189-22-7633; 
  
AND WHEREAS Council is satisfied that the requirements of Part 6 "Variances" has been met; 
  
BE IT RESOLVED THAT Variation Order No. 22-35 be granted subject to the following 
condition: 

1. That this order shall come into force and take effect on the date of registration of a final 
certificate of approval on the matter of subdivision application no 4189-22-7655. 

Carried (5-0) 

6.4 6:15 p.m. - Proposal to Subdivide 4189-22-7651 - PTH 15 Service Rd & Simonson St - 5 lots - 
Edie Farms Ltd 
In Attendance:   Wayne Edie  
For Information:  Anita Enns, Rosaine Magre, Reid Solodki, Darryl Speer, Barb Kehler, Harv 
Kehler, Sushil Padhyay, Anukriti Atreya, Darryl Brown, Nick Grammond, Janet Nylen  
In Opposition:  None  
In Support:   Allan Edie  
The Development Officer read his report.  
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The Chair closed the evidentiary portion of the meeting. 
Resolution No: 22-256 
Moved By: Peter Williams 
Seconded By: Howard Bredin 

WHEREAS Hilary Dixon on behalf of Wayne Edie Farms Ltd the owner of the property legally 
described as Pt. of the NW ¼ 36-10-4 E.P.M., has submitted an application to subdivide the 
existing approximate 24.25 acres of land to create the following 6 Rural Residential Lots: 

• Proposed Lot 1 – ±2.63 acres; 

• Proposed Lot 2 – ±6.25 acres; 

• Proposed Lot 3 to 5 – ±5.04 acres. 

BE IT RESOLVED THAT application for subdivision No. 4189-22-7651 be approved subject to 
the following conditions:1. Payment of requisite fees (as set out by the current Municipal Fee 
By-law); 
2. That proposed lot 1 is made a public reserve  
3. That any Variation orders be obtained as necessary to ensure compliance with the Zoning 
By-law. 
4. The Developer shall have a Drainage Plan prepared by a professional engineer for the 
proposed subdivision as per the Municipality’s Drainage Policy and shall be submitted to the 
Public Works Department for review and approval, and any drainage improvements shall be 
constructed prior to the issuance of any building permits for the property. 
5. The Developer shall enter into a Development Agreement with the Municipality regarding 
the following but not limited to: 
a. Engineered land drainage, water retention, off-site drainage improvements, storm water 
retention system,   
b. Stormwater retention sites shall be a naturalized design and shall be approved by the Public 
Works Department, 
c. Development phasing,  
d. Engineered road design, 
e. Driveway access locations (shared approaches) 
f. Construction access to development, 
g. Temporary cul-de-sacs, 
h. Street lighting, 
i. Supply and installation of traffic control devices and street name signage, 
j. Public utilities 
k. and/or any other public works deemed necessary by Council.  
6. The Public Works Department will require a digital copy of the subdivision, if approved, 
geo-referenced and in AutoCAD Civil 3D 2010 or more recent format. 
7. That 10% in cash (land dedication) be held in a Municipal Reserve fund for the Sunrise 
School Division.  Funds from the Municipal Reserve Fund will only be released to the Sunrise 
School Division once a request is made, but must be approved by Council. 
 

Carried (5-0) 

6.5 6:15 p.m. - Var 22-27 - Site Area & Width on Proposed Lot 1 - Subdivision 4189-22-7651 - 
Edie Farm Ltd 
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WHEREAS a Public Hearing has been conducted under The Planning Act to consider an 
application filed by Hilary Dixon on behalf of Edie Farms Ltd, owner of the property legally 
described as Pt. of NW ¼ 36-10-4 EPM, located on the PTH 15 Service Road & Simonson 
Street, for a variation of the Springfield Zoning By-law No. 08-01, to permit the following on 
the Proposed Lot 1: 

• minimum site area of ±2.63 acres; and 

• minimum site width of±224.34 ft,instead of the required 5 acres and 300 feet width, 

as per Section 62.4 1) and 2) within a “RR” Rural Residential Zoning District (Subdivision 
Application 4189-22-7651) 
  
AND WHEREAS Council is satisfied that the requirements of Part 6 "Variances" has been met; 
  
BE IT RESOLVED THAT Variation Order No. 22-27 be granted subject to the following 
conditions: 

1. That this order shall come into force and take effect on the date of registration of a final 
certificate of approval on the matter of subdivision application no 4189-22-7651. 

**ITEM DID NOT GO FORWARD FOR READING** 

6.6 6:15 p.m. - Var 22-28 - 23068 PTH 15 Rd 60N - Max Area for Accessory Buildings - Muzyka 
In Attendance:   Marcy Muzyka  
For Information:  None  
In Opposition:  None  
In Support:   None  
The Development Officer read his report.  
The Chair closed the evidentiary portion of the meeting. 
Resolution No: 22-257 
Moved By: Glen Fuhl 
Seconded By: Valerie Ralke 

WHEREAS a Public Hearing has been conducted under The Planning Act to consider an 
application filed by Marcy Muzyka, owner of the property legally described as Lots 25/29 Plan 
1506 with NW ¼ 36-10-4 EPM, located at 23068 PTH 15 Rd 60N for a variation of the 
Springfield Zoning By-law No. 08-01 to permit: 

• the maximum building area of ±219.99 sq m (2,368 sq ft) instead of the permitted 185.8 
sq m (2,000 ft), as per Section 62.5 8), within a “RR” Rural Residential Zoning District, for 
the construction of an approximate 1,472 sq ft accessory building (storage shop).  

AND WHEREAS Council is satisfied that the requirements of Part 6 "Variances" has been met; 
  
BE IT RESOLVED THAT Variation Order No. 22-28 be granted subject to the following 
conditions: 

1. That the owner shall obtain the required municipal and provincial permits. 

Carried (5-0) 
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6.7 6:15 p.m. - Var 22-29 - 27081 PTH 15 Rd 60N - Max Fence Height & Parking in Front Yard - 
Wayne Johnston Auto Repairs Ltd 
In Attendance:   None  
For Information:  None  
In Opposition:  None  
In Support:   None  
The Development Officer read his report.  
The Chair closed the evidentiary portion of the meeting. 
Resolution No: 22-258 
Moved By: Peter Williams 
Seconded By: Glen Fuhl 

WHEREAS a Public Hearing has been conducted under The Planning Act to consider an 
application filed by Roger Fryza on behalf of Wayne Johnston Automotive Repairs Ltd, owner 
of the property legally described as SP Lot 6 Plan 17808 within the SE ¼ 3-11-5 EPM, located 
at 27081 PTH 15 Rd 60N, for a variation of the Springfield Zoning By-law No. 08-01, to permit 
the following: 

• to allow parking within the required front yard of 25 feet, instead of no parking permitted 
within the required front yard, as per Section 65.6.2); and 

• to permit the construction of a front yard fence having a maximum height of 2 m (6.56 ft) 
instead of the permitted maximum height of 1.22 m (4 ft) as per Section 24.3 2) a), 

within the “CH” Commercial Highway Zoning District). 
 
AND WHEREAS Council is satisfied that the requirements of Part 6 "Variances" has been met; 
  
BE IT RESOLVED THAT Variation Order No. 22-29 be granted subject to the following 
condition: 

1. That the owner shall obtain the required municipal permits. 

Carried (5-0) 

6.8 6:15 p.m. - Var 22-30 - 29079 Melrose Rd 71N - Front Yard Setback - Neufeld 
In Attendance:   None  
For Information:  None  
In Opposition:  None  
In Support:   None  
The Development Officer read his report.  
The Chair closed the evidentiary portion of the meeting. 
Resolution No: 22-259 
Moved By: Glen Fuhl 
Seconded By: Peter Williams 

WHEREAS a Public Hearing has been conducted under The Planning Act to consider an 
application filed by Derek Neufeld, owner of the property legally described as Lot 1 Plan 
22879 within the SW ¼ 36-12-5 EPM, located at 29079 Melrose Rd 71N, for a variation of the 
Springfield Zoning By-law No. 08-01, to permit the following: 

• a front yard setback of ±15.88 m (52.1 ft) instead of the previously approved (59.9 ft), 
under Var 93-90, for the existing garage, 
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as per Section 84.6 3) within a “AG” Agricultural General District. 
  
AND WHEREAS Council is satisfied that the requirements of Part 6 "Variances" has been met; 
  
BE IT RESOLVED THAT Variation Order No. 22-30 be granted with no conditions. 

Carried (5-0) 

6.9 6:15 p.m. - Var 22-31 - 30026 Zora Rd 68N - Distance Between Primary and Accessory 
Buildings - Cook's Creek Community Centre Inc. 
In Attendance:   Gerry Koreman  
For Information:  None  
In Opposition:  None  
In Support:   None  
The Development Officer read his report.  
The Chair closed the evidentiary portion of the meeting. 
Resolution No: 22-260 
Moved By: Glen Fuhl 
Seconded By: Valerie Ralke 

WHEREAS a Public Hearing has been conducted under The Planning Act to consider an 
application filed by Gerry Koreman, on behalf of Cook’s Creek Community Centre Inc, owner 
of the property legally described as Lot 2 Plan 41746 within the NW ¼ 7-12-6 EPM, located at 
30026 Zora Rd 68N, for a variation of the Springfield Zoning By-law No. 08-01, to permit the 
following: 

• a separation distance between an accessory building and the principal building of ±0.91 m 
(3 ft) clear of all projection, instead of the required 3.05 m (10 ft), for the placement of an 
accessory structure (sea can), 

as per Section 25.0 6) b) within a “AR” Agricultural Restricted Zoning District; 
  
AND WHEREAS Council is satisfied that the requirements of Part 6 "Variances" has been met; 
  
BE IT RESOLVED THAT Variation Order No. 22-31 be granted subject to the following 
conditions: 

1. That the owner shall obtain the required municipal permits. 

Carried (5-0) 

6.10 6:15 p.m. - Var 22-32 - 9 Lowe Cres - Rear & Side Yard Setback on Accessory Building - Farias 
In Attendance:   Nelson Farias  
For Information:  None  
In Opposition:  None  
In Support:   None  
The Development Officer read his report.  
The Chair closed the evidentiary portion of the meeting. 
Resolution No: 22-261 
Moved By: Howard Bredin 
Seconded By: Peter Williams 

WHEREAS a Public Hearing has been conducted under The Planning Act to consider an 
application filed by Nelson & Michelle Farias, owners of the property legally described as Lot 
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11 Block 9 Plan 50759 WLTO within the NW ¼ 21-11-5 EPM, located at 9 Lowe Crescent, for a 
variation of the Springfield Zoning By-law No. 08-01, to permit the following: 

• a rear yard setback and a south side yard setback of ±0.813 m (2.67 ft), instead of the 
required 1.52 m (5 ft), for the construction of an accessory building, 

as per Sections 57.5 4) and 5) within a “RS” Residential Single Family Zoning District; 
  
AND WHEREAS Council is satisfied that the requirements of Part 6 "Variances" has been met; 
  
BE IT RESOLVED THAT Variation Order No. 22-32 be granted subject to the following 
conditions: 

1. That owner shall obtain the required municipal permits. 

2. That the owner shall address all drainage concerns as directed by the Development 
Officer. 

Carried (5-0) 

6.11 6:45 p.m. - CU 22-17 - PR 302 & PTH 15 - Natural Resource Development - Accurate HD Ltd 
In Attendance:   None  
For Information:  Darryl Speer, Glen Murray, Janet Nylen, Tangi Bell  
In Opposition:  None  
In Support:   Rachel Leonard, Murray Leonard  
The Development Officer read his report.  
The Chair closed the evidentiary portion of the meeting. 
Resolution No: 22-262 
Moved By: Valerie Ralke 
Seconded By: Peter Williams 

WHEREAS a Public Hearing has been conducted under The Planning Act to consider an 
application filed by James Rivers of Accurate HD Ltd on behalf of Murray & Rachel Leonard, 
owners of the property legally described as NE ¼ 30-10-8 EPM, located at West of PR 302 43E, 
South of PTH 15 60N for a conditional use under the Springfield Zoning By-law No. 08-01 to 
permit a “Natural Resource Development” (aggregate extraction);  
  
AND WHEREAS Council is satisfied that the requirements of Part 7 "Conditional Uses" has 
been met;  
  
BE IT RESOLVED THAT Conditional Use Order No. 22-17 be granted subject to the following 
conditions: 
  
1. The Developer shall enter into a Development Agreement with the Municipality regarding 
the following but not limited to: 
a. Bond of Indemnity or Letter of Credit  
b. Indemnity,  
c. Insurance,  
d. Construction Commencement and Completion Certificates, 
e. Driveway access locations,  
f. Legal and Related Costs,  
g. Licenses,  
h. Fees, 
i. Operation Plans, 
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j. Hours of Operation, 
k. Haul Roads and Routes 
l. Site Design, Maintenance and Security, 
m. Garbage and Refuse Material, 
n. Site Security, 
o. Weed Control, 
p. Rehabilitation Plans, 
q. Traffic Control devises and signage, 
r. Dust Control,  
s. Manitoba Hydro requirements (see email), 
t. and any other concerns to address by administration or Council. 
  
2. The Developer shall comply with all other municipal bylaws, including but not limited to our 
current Aggregate By-law and current Zoning By-law and any other by-law thereto, and if 
there is any discrepancy between any bylaws, the most restrictive shall apply. 
 
Carried (5-0) 

6.12 6:45 p.m. - CU 22-21 - 56131 Poplar Rd - Temporary Additional Dwelling - Shaver 
In Attendance:   Doug Shaver  
For Information:  None  
In Opposition:  None  
In Support:   None  
The Development Officer read his report.  
The Chair closed the evidentiary portion of the meeting. 
Resolution No: 22-263 
Moved By: Valerie Ralke 
Seconded By: Glen Fuhl 

WHEREAS a Public Hearing has been conducted under The Planning Act to consider an 
application filed by Douglas & Deborah Shaver, owners of the property legally described as Pt. 
NW ¼ 17-10-6 EPM, located at 56131 Poplar Rd 31E, for a conditional use under the 
Springfield Zoning By-law No. 08-01 to permit a “Temporary Additional Dwelling”; 
  
AND WHEREAS Council is satisfied that the requirements of Part 7 "Conditional Uses" has 
been met; 
  
BE IT RESOLVED THAT Conditional Use Order No. 22-21 be granted subject to the following 
conditions: 

1. That all applicable permits shall be obtained from the municipality prior to the 
construction of the additional dwelling on the subject site.  

2. That the existing dwelling become the temporary additional dwelling and that Doug and 
Debbie Shaver only shall occupy the temporary additional dwelling.  

3. The temporary additional dwelling, including foundation shall be removed from the site, 
when no longer occupied by Doug and Debbie Shaver.  

4. That if there is any land transfer, excluding to family members, the temporary additional 
dwelling shall be removed from site prior to possession date.  

5. That this order shall expire and become null and void December 31, 2027. 
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Carried (5-0) 

7 Variance Applications - Condition of Approval of Subdivisions 

7.1 7:00 p.m. - Var 22-33 - Eastdale Rd 37E - Site Area (4189-22-7659) - Habing 
In Attendance:   None  
For Information:  None  
In Opposition:  None  
In Support:  Tracy Gill  
The Development Officer read his report.  
The Chair closed the evidentiary portion of the meeting. 
Resolution No: 22-264 
Moved By: Glen Fuhl 
Seconded By: Valerie Ralke 

WHEREAS a Public Hearing has been conducted under The Planning Act to consider an 
application filed by Les & Judith Habing, owners of the property legally described as Pt. of NE 
¼ 30-11-7 EPM, located on Eastdale Rd 37E, for a variation of the Springfield Zoning By-law 
No. 08-01, to permit the following on the Residual Lot: 

• minimum site area of ±71.5 acres on proposed lot 2, instead of the required 80 acres,as 
per Section 84.4 1) within an “AG” Agricultural General Zoning District as a condition of 
the approval of Subdivision Application 4189-22-7659; 

AND WHEREAS Council is satisfied that the requirements of Part 6 "Variances" has been met; 
  
BE IT RESOLVED THAT Variation Order No. 22-33 be granted subject to the following 
conditions: 

1. That this order shall come into force and take effect on the date of registration of a final 
certificate of approval on the matter of subdivision application no 4189-22-7659. 

Carried (5-0) 

8 Adjournment 
Moved By: Howard Bredin 
Seconded By: Peter Williams 

BREDIN     That this meeting stands adjourned the time being 8:24 P.M.. 

 

 

 

_______________________________ 

Tiffany Fell 

Mayor 

 

 

_______________________________ 

Colleen Draper 

CAO 
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Important message about an opportunity in your area.

Dear Resident,

I’m writing this letter to hear directly from you and for you to get to know me better. 

My name is Feisal Somji. I’m the founder of Sio Silica and part of the team helping bring a multi-generational opportunity to your community. 

I’m also a dad of four, two older boys and twins, a boy and a girl. 

Like you, I want my kids and grandkids to have an abundance of opportunities when they grow up. I want them to have a chance to succeed. I 
want to give them even more chances and opportunities than my generation had and to leave this world a better place for them. 

I want them to live in active and vibrant communities, with the services and activities they need to raise families of their own one day. 

But first and foremost, I want them to be safe and healthy at home.

That’s why I’m so committed to the Vivian Silica Project – it checks all those boxes. It’s a once in a generation chance to build up this region and 
Manitoba as a whole.

Here’s what it will do. 

We take silica sand out of the ground, process it locally here at a facility in Vivian, and then get it to the world on rail. 

That silica sand will be used to help make solar panels, semiconductors, batteries, electric vehicle components, medical equipment and more – 
it’s an essential part of how we’re going to build a greener, brighter, more connected future. 

The benefits are huge. I want you to imagine this in your home community for a minute:

There are also some risks to this opportunity no doubt – opponents to this project have kindly pointed them out. 

I welcome them, because it keeps us sharp and means we need to answer the legitimate questions and separate them from the growing amount 
of false information and fear-mongering. 

I’ve conducted mining projects across the world. I know Canada has some of the world’s best laws to protect water…but even with that, 
we exceed them.

We are running out of international and local experts to assess the project – because all of them have fact-checked that it’s safe for the water 
and the environment. 

Even so, we’ll go through eight (8) layers of reviews…because we’re committed to making sure the long-term safety of this project for everyone.  

Opponents of this project have used examples of problems from a silica mine that started in the early 1900’s…before the modern car even existed.  

As you can imagine, technology has changed quite a bit over the last century, and the tools we have to protect our water would be thought of by 
those living in the early 1900s as magic. 

We’re also not an oil pipeline that can leak. We must test water again and again and must quickly pause operations to solve any issues related to 
that, 
no matter how minor.

But I get it, some will say there’s still risks, despite anything we could say or do, or how good the technology is. Here’s what I would say about that.

My seven-year-old daughter had double kidney failure when she was five years old (there’s a photo of us below). After two years of dialysis 
and three attempts at a transplant we had a successful kidney transplant last January. An adult kidney was placed in a tiny child successfully. 

I have learned directly the value of technological advances and research. The world we live in today is so because we have used our imaginations 
to solve problems and create better things.  

Opponents comparing us to a silica mine from before the modern car existed shows the level of fear-based messaging that ignores the 
technologic and economic progress allowing them to drive their cars, live in warm houses, take medications and post messages on their smart 
phones. 

The same progress, ironically, that will allow us to move toward electric vehicles, with silica being a critical component. But this new shutdown 
movement is never satisfied.

I also know we at Sio Silica must answer the most important question of all – will the supply and quality of our drinking water be protected? 
My sincere answer to you is unequivocally YES. 

That’s why we look forward to the upcoming Manitoba Clean Environmental Commission Hearing. 

We want to show you the studies and the information that supports this answer. We want to demonstrate to everyone the safe extraction process 
and answer all questions to give you comfort and confidence in the activity happening around your home. 

Most importantly, we want to earn your trust and support.

My ask to you is simple... Will you give us a chance to earn your trust? 

Get all the facts and make your own decision. Attend and listen to the hearings. Read the materials. Ask questions. Learn and understand what 
we’re proposing. Then make the call if you want this opportunity or not. 

I’d also like to hear directly from you. If you’re with us, let us know. If you’re against the project, tell us why. 
Visit: www.viviansilicaproject.com/feedback

I will read your feedback personally. 

I know we can build a brighter and safe future for all in your area...but only if we’re looking forward and hearing from all sides.

Thank you for reading, and I wish you a healthy and prosperous 2023.

Sincerely,

Feisal Somji
CEO, Sio Silica

ADVERTOORRIIAAL

300 new jobs (100 full-time direct and 100-200 indirect)

$1.2 billion going to your local government and the province, 
which means funding for new schools, hospitals, better 
roads and more teachers and doctors

The possibility of lower taxes, thanks to a larger tax base 
and new government revenue

New restaurants, grocery stores and shops opening up 
thanks to new economic activity

More of our kids living and working close to home rather 
than moving away

Being part of the solution to the worldwide movement to hit 
net zero carbon emissions
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Cumulative Eff ects Assessment 

Cumulative eff ects assessment (CEA) has been a key element of good-practice 
impact assessment for more than 40 years in countries such as the United States and 
Canada. It is now implemented widely in many countries in a variety of project-based, regional, 
and strategic contexts. The International Finance Corporation (IFC) (2013:21) of the World 
Bank defi nes CEA as: 

The process of (a) analyzing the potential impacts and risks of proposed developments in 
the context of the potential eff ects of other human activities and natural environmental 
and social external drivers on the chosen [valued component] over time, and (b) proposing 
concrete measures to avoid, reduce, or mitigate such cumulative impacts and risks to the 
extent possible.

Ecological and socio-economic systems can be remarkably eff ective at absorbing or adapting 
to change—but not indefi nitely. The increased pace and intensity of resource development 
in many regions of the world, combined with increased concern for environmental protection, 
has elevated the importance of CEA and management in recent years. Governments, non-
government organizations, and project proponents are seeking innovative ways to address 
cumulative eff ects arising from climate change, worsening air quality, fresh water shortages, 
deforestation, noise and light pollution, and wildlife habitat fragmentation. 

Cumulative eff ects are typically the result of incremental changes to the environment caused 
by multiple human activities and natural processes. For example, wildlife habitat fragmen-
tation has many possible causes such as road building, clearing native vegetation for land 
development, and water diversion projects. However, cumulative eff ects can also result from 
repetitive actions such as cyclical or episodic discharges of liquid waste or sewage into a water 
body or many wells tapping and depleting an aquifer. There are many diff erent types of cumu-
lative eff ects including additive, interactive, and synergistic, and they manifest in diff erent 
ways whereby the ability of the valued component (VC) to absorb or adapt to the eff ect is 
ultimately exceeded. Ideally, CEA leads to decisions that maintain VC resiliency. 

Some specifi c examples of cumulative eff ects include:

  Sulfur dioxide and nitrous oxide pollution created by electricity generation, factories, 
and vehicles which is transformed into acid rain, leading to acidifi cation of wetlands and 
water bodies and loss of species diversity. 

  Greenhouse gas emissions leading to atmospheric warming resulting in glacier melt, 
rising sea levels, and loss of polar bear habitat.

  Indigenous peoples’ loss of access to traditional forests and lands over time, resulting in 
loss of culture and adverse impacts to quality of life and well-being.  

PRACTICE OF CEA

The crux of a CEA process is to identify the relative contribution of a proposed initiative (policy, 
plan, program, or project) to the total stresses on a VC, and determine whether that VC will be 
able to sustain the additional stress. To accomplish this, CEA methodology typically involves 
scoping, baseline studies and analysis of change trends, mitigation, signifi cance determina-
tion, and adaptive follow-up including monitoring. A variety of tools may be used such as 
questionnaires and interviews, indicators and indices, checklists and matrices, conceptual 
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FIVE IMPORTANT THINGS TO KNOW

1. Not all cumulative eff ects can easily be traced back to their 
origins, especially in highly developed areas. However, it is 
still important to try to identify which activities or broad 
land use patterns or processes are driving environmental 
change and causing signifi cant stress on VCs.

2. Ecological and socio-economic systems do not always 
respond to stress in a predictable, linear fashion. Cumulative 
eff ects can occur some distance away in time or space.

3. Each additional impact to a VC, even if it is perceived to be 
individually minor, has the potential to result in irreversible 
eff ects to that VC and therefore should be carefully evalu-
ated.

4. Adopting a regional scale of analysis (e.g., eco-region, sub-
watershed, watershed, or planning unit) is typically neces-
sary to assess cumulative eff ects on VCs.

5. Cumulative eff ects can be desirable and undesirable. 
Desirable cumulative eff ects of development can, for exam-
ple, include stabilized local economies, higher rates of edu-
cation, and lower rates of unemployment. 

FIVE IMPORTANT THINGS TO DO

1. Valued component selection should be participatory 
(though it is value-based and disparate views are common). 
Spatial scoping should vary by VC. Use a temporal scale that 
accounts for, at minimum, the lifecycle of the initiative, plus 
decommissioning and reclamation activities.

2. It is not enough to develop a “snapshot” of a VC’s current 
condition at the time of the proposed initiative. It is impor-
tant to understand changes over time and long-term trends. 

3. Enhance cumulative eff ects analysis by comparing the 
eff ects of alternative future development scenarios, includ-
ing management options.

4. Do not evaluate the eff ects of the proposed initiative “com-
pared to” the eff ects of other actions. Rather, evaluate them 

“in addition to” the eff ects of other actions. It is the total 
eff ects on VCs that matter.

5. Implement a long-term follow-up and monitoring plan with 
clear assignment of responsibilities among proponents, 
regulators, and stakeholders. Seek data that help detect 
prediction errors, adapt mitigation strategies, and support 
better CEA in the future. 

International Association for Impact Assessment | 1330 23rd Street South, Suite C  | Fargo, ND  58103-3705  USA | +1.701.297.7908 | info@iaia.org

Want to know more?  
www.iaia.org/fasttips.php
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Do you have a suggestion or a request for a FasTip on a diff erent topic?  
Contact Maria Partidário (mpartidario@gmail.com), FasTips Series Editor.
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2012. CEAA, ON, Canada. www.ceaa-acee.gc.ca 

Canter, L. and Sadler, B. 1997. A toolkit for eff ective EIA practice:  Review of meth-
ods and perspectives on their application. International Association for Impact 
Assessment, Fargo, ND, USA. 

Council on Environmental Quality (CEQ). 1997. Considering cumulative eff ects 
under the National Environmental Policy Act. Executive Offi  ce of the President of 
the United States. Washington, DC, USA.
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Hegmann, G. and Yarranton, G., 2011. Alchemy to reason: Eff ective use of 
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International Finance Corporation. 2013. Cumulative impact assessment and 
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tice handbook. World Bank Group, Washington, DC, USA. www.ifc.org 

and numerical modeling, network and systems diagrams, spa-
tial/trend analysis using GIS, etc. For example, CEA applied to an 
industrial facility in a forested environment often evaluates the 
following kinds of cumulative eff ects:

  Habitat fragmentation and loss due to land clearings
  Sediment discharges into waterways
  Interruptions of traditional land use such as hunting
  Labor force needs for social services and housing

In any context, to be successful, CEA requires early consideration 
for maximum infl uence on policies, plans, and project design; the 
use of local and indigenous knowledge and community engage-
ment to assist with impact identifi cation and evaluation; and 
eff ective communication and creative environmental manage-
ment partnerships among all stakeholders.  

w w w . i a i a . o r g


	1 OVERVIEW
	2 INTRODUCTION
	3 PROJECT DESCRIPTION
	Figure A: Extraction Method
	Figure B: Revised Extraction Plan (Sio Silica 2023)

	4 POTENTIAL GROUNDWATER CONCERNS 
	4.1 Effect of the Sand Extraction on Local Aquifers
	4.2 Winnipeg Shale Aquitard Deterioration and Carbonate Red River Formation Aquifer Fracturing
	Figure D: Multiple Aquifer Completion (GoA 2011)

	4.3 Extraction Well Completion
	Figure E: Extraction Well Completion


	5 DEFICIENCIES IN THE APPLICATION
	5.1 No Cumulative Effects Assessment of the Full Project
	Figure F: Groundwater Management Responsibilities Pyramid (Planning Group, Southeast Regional Groundwater Management Plan 2010)

	5.2 Minimal Monitoring Program Details

	6 CONCLUSIONS AND RECOMMENDATIONS
	7 CLOSURE
	APPENDICES
	APPENDIX A Statement of Qualifications
	APPENDIX B Resumés
	LOUIS-CHARLES BOUTIN, B.Sc., P.Eng., Principal Groundwater Engineer
	DON HALEY, M.Sc., B. Math, Senior Groundwater Scientist
	MAURICE SHEVALIER, M.Sc., P.Chem., Senior Geochemist


	1.0 Introduction
	1.1 Purpose and Components of a Plan
	1.2 Planning Process
	1.3 Planning Group

	2.0 Study Area
	2.1 Landscapes and Land Cover

	3.0 Groundwater Resources
	3.1 Introduction
	3.2 Geology
	3.3 Hydrogeology
	3.4 Aquifer Development
	3.5 Groundwater Studies 
	3.6 Groundwater Monitoring Network
	3.7 Water Quality
	3.8 Sustainable Yield 

	4.0 Groundwater Management
	4.1 Management Responsibilities and Efforts 
	4.2 Co-ordinating Planning Efforts 
	4.3 Provincial Legislation Related to Groundwater 

	5.0 Goals and Recommendations
	5.1 GOAL: Further Research
	5.2 GOAL: Protect Groundwater Quantity
	5.3 GOAL: Protect Groundwater Quality
	5.4 GOAL: Public Information and Awareness

	6.0 Plan Implementation
	Appendix 1:
	Executive Summary
	Land acknowledgement
	Introduction
	What to Expect from the Strategy

	What We Heard: Advice, Recommendations 
and Input to Water Strategy Development
	Manitoba’s Expert Advisory Council
	Public Engagement including through EngageMB
	The Water Strategy Fund and Stakeholder Engagement
	Indigenous Engagement 

	The Water Strategy Framework
	Vision and Mission
	Guiding Principles
	Key Focus Areas

	Make every drop count through conservation 
and efficient water use
	Protect biodiversity and aquatic ecosystem health 
	Build our preparedness and resilience to a variable and changing climate
	Address our water infrastructure challenges 
and opportunities
	Meet the water supply needs of current and future generations sustainably
	Protect the quality and quantity of groundwater
	Protect and improve surface water quality
	Advance Indigenous inclusion in water management
	Improve coordinated water management and governance across watersheds, basins and aquifers
	Improve data, information, and knowledge available on water
	Enhance engagement and participation 
of Manitobans in water stewardship
	Implementation
	Roles and Responsibilities
	Monitoring, Evaluation, and Indicators

	Conclusion
	Glossary



