
    

Environment Act 
Proposal                    
RM of St. Clements -
East Selkirk Water 
System Upgrade 
May 2021 
 
 
 
 

 
 
  

 

The Manitoba Water Services Board 
Ranveer Katyal, M.Sc.  
Dee Genaille, P. Eng. 



Environment Act Proposal  May 2021 
RM of St. Clements - East Selkirk Water System Upgrade   

             

       

 Page i of ii 

Table of Contents   

EXECUTIVE SUMMARY ........................................................................................................................................... 1 

LIST OF ACRONYMS ............................................................................................................................................... 2 

1.0 INTRODUCTION ......................................................................................................................................... 3 

1.1 BACKGROUND INFORMATION .............................................................................................................................. 3 

1.1.1 Previous Studies ....................................................................................................................................... 4 

1.1.2 Population ................................................................................................................................................ 4 

1.1.3 Current and Projected Water Use ............................................................................................................ 5 

1.1.4 Raw Water Source ................................................................................................................................... 6 

1.1.5 Water Rights Act ...................................................................................................................................... 8 

1.1.6 Water Quality .......................................................................................................................................... 9 

1.1.7 Compliance Plan .................................................................................................................................... 10 

2.0 DESCRIPTION OF PROPOSED DEVELOPMENT .......................................................................................... 11 

2.1 PROJECT DESCRIPTION ..................................................................................................................................... 11 

2.1.1 Water Source ......................................................................................................................................... 12 
2.1.1.1 Well Installations........................................................................................................................................... 12 
2.1.1.2 Raw Water Quality ........................................................................................................................................ 14 
2.1.1.3 Water Treatment Plant ................................................................................................................................. 14 
2.1.1.4 Backwash and Concentrate Disposal ............................................................................................................ 15 
2.1.1.5 Operation and Maintenance ......................................................................................................................... 15 
2.1.1.6 Lockport Regional Water Supply Pipeline ..................................................................................................... 16 

2.2 CERTIFICATE OF TITLE ....................................................................................................................................... 16 

2.3 MINERAL RIGHTS ............................................................................................................................................. 16 

2.4 EXISTING AND ADJACENT LAND USE.................................................................................................................... 16 

2.5 LAND USE DESIGNATION AND ZONING ................................................................................................................ 16 

2.6 PROJECT SCHEDULE ......................................................................................................................................... 17 

2.7 PROJECT FUNDING .......................................................................................................................................... 17 

2.8 PUBLIC CONSULTATION .................................................................................................................................... 17 

2.9 STORAGE OF PETROLEUM PRODUCTS AND OTHER CHEMICALS ................................................................................. 17 

2.10 DUTY TO CONSULT .......................................................................................................................................... 18 

3.0 PHYSICAL ENVIRONMENT........................................................................................................................ 19 

3.1 PHYSIOGRAPHIC SETTING AND CLIMATE ............................................................................................................... 19 

3.2 HYDROGEOLOGY ............................................................................................................................................. 19 

3.3 HYDROLOGY ................................................................................................................................................... 21 

3.4 FISH AND FISH HABITAT .................................................................................................................................... 30 

3.5 WILDLIFE HABITAT AND VEGETATION .................................................................................................................. 30 

3.6 SOCIOECONOMIC ............................................................................................................................................ 32 

3.7 HERITAGE RESOURCES...................................................................................................................................... 33 



Environment Act Proposal  May 2021 
RM of St. Clements - East Selkirk Water System Upgrade   

             

       

 Page ii of ii 

4.0 POTENTIAL ENVIRONMENTAL EFFECTS ................................................................................................... 34 

4.1 AIR QUALITY .................................................................................................................................................. 34 

4.2 SOILS ............................................................................................................................................................ 34 

4.3 SURFACE WATER, FISH AND FISH HABITAT ........................................................................................................... 34 

4.4 GROUNDWATER QUALITY ................................................................................................................................. 35 

4.5 GROUNDWATER LEVELS.................................................................................................................................... 35 

4.6 VEGETATION .................................................................................................................................................. 35 

4.7 WILDLIFE HABITAT AND VEGETATION .................................................................................................................. 35 

4.8 NOISE AND VIBRATION ..................................................................................................................................... 35 

4.9 EMPLOYMENT/ECONOMY ................................................................................................................................. 36 

4.10 HUMAN HEALTH AND WELL BEING ..................................................................................................................... 36 

4.11 CLIMATE CHANGE ........................................................................................................................................... 36 

5.0 ENVIRONMENTAL MANAGEMENT MEASURES ........................................................................................ 37 

5.1 AIR QUALITY .................................................................................................................................................. 37 

5.2 SOILS ............................................................................................................................................................ 37 

5.3 SURFACE WATER ............................................................................................................................................ 37 

5.4 GROUNDWATER .............................................................................................................................................. 38 

5.5 VEGETATION AND WILDLIFE .............................................................................................................................. 38 

5.6 FISHERIES ...................................................................................................................................................... 38 

5.7 NOISE AND VIBRATION ..................................................................................................................................... 39 

5.8 WATER CONSERVATION ................................................................................................................................... 39 

5.9 SOCIO-ECONOMIC IMPLICATIONS ....................................................................................................................... 39 

6.0 REFERENCES ............................................................................................................................................ 40 

APPENDIX A ......................................................................................................................................................... 41 

APPENDIX B ......................................................................................................................................................... 43 

APPENDIX C ......................................................................................................................................................... 45 

APPENDIX D ......................................................................................................................................................... 48 

APPENDIX E ......................................................................................................................................................... 55 

APPENDIX F ......................................................................................................................................................... 64 

APPENDIX G ......................................................................................................................................................... 67 

APPENDIX H ......................................................................................................................................................... 69 

 

 



Environment Act Proposal  May 2021 
RM of St. Clements - East Selkirk Water System Upgrade   

             

       

 Page | 1 

Executive Summary 

The Rural Municipality (RM) of St. Clements has requested The Manitoba Water Services Board (MWSB) 

to prepare an Environment Act Proposal for a Class 2 Development Licence under the Manitoba 

Environment Act for an expansion of the East Selkirk Water Treatment Plant (ESWTP). The expansion and 

upgrade involves the following:  

1. An increase in the current ESWTP treatment capacity of 12 L/s to 26 L/s to meet the 20-year 

demand of the growing population of East Selkirk as well as the Community of Lockport.  

2. Increased footprint of the current ESWTP building to accommodate equipment and process 

upgrades.  

3. Installation of a membrane treatment process to soften and improve water quality.  

4. Installation of 150mm Ø pipeline and outfall to discharge membrane concentrate to Cooks Creek. 

The pipeline will also be connected to an existing lift station that is part of the East Selkirk low 

pressure sewer system to allow the option to discharge the concentrate to the municipal lagoon 

at times when the creek experiences low flow or freezing conditions.  

5. Assessment and upgrades to current groundwater wells and pumps. To meet future demands past 

2023 additional groundwater wells will be required that will involve further investigation and a 

Class 2 EAP.  

6. Addition of 137 m3 of reservoir storage capacity.  

7. Installation of a 12 km water pipeline extending from the ESWTP to the Community of Lockport 

as part of a regional system.  

 

The community of East Selkirk with a population of 675 (ESWTP Annual Report for 2019), is supplied 

potable water from the ESWTP.  The proposed upgrade to the WTP will improve the water quality by 

softening the water supply while the increased capacity will allow more customers to be serviced with 

treated water. 

 

The proposed treatment process consists of an integrated membrane system including a combination of 

reverse osmosis and nanofiltration elements. The system will also include a bypass cartridge filter to 

provide blend water. Concentrate water will be discharged through a 2 km pipeline into Cooks Creek with 

potential future disposal to the Red River. With the proposed expansion the operating capacity of the 

ESWTP will increase to 26 L/s of treated water and provide a reliable water source for the public water 

system for the foreseeable future. 
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1.0 Introduction  

The Rural Municipality (RM) of St. Clements requested The Manitoba Water Services Board (MWSB) to 

prepare an Environment Act Proposal for a Class 2 Development Licence under the Manitoba Environment 

Act for an upgrade of the East Selkirk Water Treatment Plant (ESWTP). This document provides the 

compiled information required by Manitoba Conservation and Climate’s Environment Act Proposal Report 

Guidelines and Supplementary Guidelines for Municipal Water Supply Systems. This Environment Act 

Proposal includes concentrate disposal and the installation of a 12 km potable water pipeline.  

1.1 Background Information 

The Village of East Selkirk is located approximately 41 km northeast of Winnipeg in the Rural 

Municipality of St. Clements. The current population is approximately 675 as per the ESWTP 

Annual Water Treatment Report for 2019. The Community of Lockport located on the east side of 

the Red River is also located in the RM of St. Clements approximately 10 km west of East Selkirk 

and has a population of 288. The total population of Lockport is 746. (Canada G. o., Statistics 

Canada, 2016)  

The RM proposes to expand their current East Selkirk water treatment system to serve the 

growing East Selkirk population as well as potentially supplying potable water to 2,000 additional 

service connections in Lockport. This upgrade will improve water quality (softened) and increase 

treatment capacity.  

The Village of East Selkirk receives raw water from a fractured carbonate aquifer, which supplies 

water to the public water system from a WTP that was originally constructed in 2011. Raw water 

is currently pumped from one of two wells with a capacity of 12.5 L/s (WSP, 2021). The current 

maximum day demand (MDD) for East Selkirk is 9.4 L/s (WSP, 2021).  

The ESWTP supplies treated water for domestic and fire fighting purposes to the community. It is 

located on Kittson Road and consists of a single story pre-engineered building on top of a 547 m3 

reinforced concrete reservoir.  

Raw water is supplied to the WTP from two groundwater wells located approximately 30 m to the 

east of the WTP building. Each well has a pumping capacity of 12.5 L/s. The water quality from the 

wells meets the Guidelines for Canadian Drinking Water Quality (GCDWQ) maximum acceptable 

concentration (MAC) as well as the aesthetic objective (AO) for all parameters with the exception 

of hardness and total dissolved solids (TDS). For this reason, provisions were made during the 

construction of the original WTP to allow for a future building expansion with the intention of 

upgrading the treatment process with membrane filtration to soften the water. 
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The current treatment process consists of raw water passing through a UV system for primary 

disinfection followed by chlorination utilizing 12% sodium hypochlorite prior to storage and 

distribution. 

1.1.1 Previous Studies 

The following previous reports have been reviewed in preparation of this Environment 

Act Proposal. 

RM of St. Clements East Selkirk WTP Expansion Preliminary Design, WSP, 2021.  

In 2021, WSP was retained by MWSB to provide engineering services for the Preliminary 
Design and Detailed Design of the RM of St. Clements East Selkirk Water Treatment Plant 
Expansion. 

East Selkirk Water Supply Production Wells – proposed expansion investigation, Friesen 
Drillers 2021 

In 2021, Friesen Drillers were retained by MWSB to provide engineering services for the 
proposed expansion of the water supply production wells for the RM of St. Clements East 
Selkirk Water Treatment Plant. 

1.1.2 Population 

Based on the 2020 RM of St. Clements Utility Report, the Village of East Selkirk has a 

population of 675. An additional development of 675 connections is expected in the near 

future. The projected population in East Selkirk will increase over the next few years at 

an annual population growth rate factor of 1% per year. A 20-year population of 

approximately 1680 people is projected for East Selkirk (WSP, 2021) as shown in Figure 

1.1 below. 

 
FIGURE 1.1 – VILLAGE OF EAST SELKIRK POPULATION PROJECTION 
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The RM of St. Clements is proposing to create a regional system that will deliver treated 

water from the ESWTP to Lockport to serve a future population of approximately 2,000 

people. The regional system expansion will consist of the installation of approximately 12 

km of a 200 mm pipeline to supply water from the ESWTP to Lockport, an 840 m3 reservoir 

and a distribution system. The estimated combined population projection for East Selkirk 

and Lockport is 1350 as shown in Figure 1.2 below (WSP, 2021). 

 
FIGURE 1.2 – VILLAGE OF EAST SELKIRK AND LOCKPORT POPULATION PROJECTION 
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the required water storage, chlorine contact disinfection time, and emergency fire 
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increase of 137 m3). The projected treated water demands are summarized in Table 1.1 

below. 
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2.0 Description of Proposed Development 

2.1 Project Description 

The proposed development includes:  

 Expansion to add 194 m2 area to the current WTP building and expanding the current 

reservoir by 137 m3. 

 Construction of a two new membrane skids including a dual–train membrane treatment 

process with side–stream cartridge filters to provide a combined treated capacity of 26 

L/s.  

 Construction of 2.0 km 150mm diameter concentrate water discharge pipeline from the 

WTP to Cooks Creek with a connection to an existing lift station to allow option to 

discharge to municipal lagoon. 

 The assessment and upgrade of current wells to supply increased capacity for proposed 

20-year East Selkirk population. 

 Installation of a 12 km water pipeline to service Community of Lockport as part of a 

regional system. 

 

Figure 2.1 below shows the location of the ESWTP site and the proposed discharge route. 

Future plans as East Selkirk grows is to extend the discharge route to the Red River in order 

to eliminate any reliance on the sewer system for concentrate disposal.   
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FIGURE 2.1 –PROPOSED DISCHARGE LOCATION TO COOKS CREEK AND FUTURE DISCHARGE LOCATION TO 

RED RIVER                              

2.1.1 Water Source 

Water will be supplied from the carbonate groundwater aquifer which has supplied ESWTP 

since 2012.  

2.1.1.1 Well Installations 

In 2011, the two main supply wells were constructed using 8 inch diameter steel 

casing set to a depth of approximately 100 feet below grade.  Both wells were 

drilled to a depth of 220 feet below grade (Friesen Drillers, 2011). The drawdown 

at a radial distance of 8,000 feet was determined to be approximately 1.5 feet 

after pumping one year of continuously at a rate of 100 U.S. G/day/ft, with an 

assumed storage coefficient of 1.0 x 10-4. 

In 2012 when the well field was tested initially, the transmissivity was 52,800 

U.S.G.P.D./ft and the storativity was 1.36 x 10-4. 

Using these aquifer parameters and the proposed flow rate of 30 L/s (475 

U.S.G.P.M.), drawdowns in the area were calculated using the Theis (1935) 

equation. This flow rate would equate to an annual allocation of about 767 acre 

feet/year (946 dam3/year). 
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The drawdowns produced from the Theis (1935) equation would typically 

produce a circular drawdown effect around the well field. With the local 

experience, and the details contained in Render (1986), it is evident that the Red 

River is acting as a constant head boundary in many cases through the area. Very 

near to the site is the Lister Rapids, which is present at the St. Andrews Lock and 

Dam site. At these rapids, the Red River is running directly on the surface of the 

carbonate aquifer, and there is a significant connection with groundwater. These 

conditions are thought to occur in several areas along the Red Diver towards the 

City of Selkirk. Assuming the conditions of Theis (1935), the predicted drawdowns 

are shown in the Figure 2.2 below: 

FIGURE 2.2 – PREDICTED DRAWDOWN AT 30 L/S (946 DAM3/YEAR) – EAST SELKIRK WATER SUPPLY 

Overall, it is expected that the proposed expanded water supply would develop a 

drawdown cone similar to what was previously seen on the west side of the river. 

It can easily be seen that this predicted drawdown cone would have a fairly large 

aerial extent and would likely result in water level changes of several feet within 

several miles of the well field. 
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Since this area is well populated, with a long history of extensive groundwater 

development. Friesen Drillers 2021, has recommended the following activities be 

undertaken: 

 A public consultation/public awareness plan is not currently required but 

will be in the future when new well field is investigated. 

 A Hydrogeological Engineer/Hydrogeologist should investigate and 

supervise a testing program in the area to determine how the proposed 

well field will respond to pumping at the increased rates. 

 EAP for a Class 2 Development with the increased annual draw of greater 

than 200 dam3/year 

2.1.1.2 Raw Water Quality 

On December 1, 2020, water samples were collected and submitted for 

laboratory analysis to characterize the raw water quality of the aquifer (WSP, 

2021). The results indicated that the aquifer is suitable water for membrane 

treatment which will produce high quality treated water. The water quality 

summary is as shown above in Table 1.1. The results of the water analysis are 

consistent with previous tests performed over the past few decades, indicating 

that the aquifer yields consistent water quality. The complete raw water analysis 

can be found in Appendix D. 

2.1.1.3 Water Treatment Plant 

The East Selkirk WTP is currently classified as a Class 1 Water Treatment Facility 

and will be upgraded to a Class 2 with the addition of membrane treatment. The 

proposed membrane filtration process with primary disinfection is effective in 

protecting against viruses and cysts such as Cryptosporidium oocysts and Giardia 

lamblia cysts, and removing hardness, lead, arsenic, nitrates, total dissolved 

solids, iron, manganese and softening the water to acceptable concentrations. 

The process will effectively remove the aesthetic parameters of hardness and 

TDS. The upgraded treatment system will supply the projected 20-year 

population demand of the Community while treating water that meets the 

GCDWQ and the Drinking Water Safety Act.   

The detailed design of the proposed WTP has been completed with all anticipated 

requirements of environmental approval. Designs will be finalized for tender once 

the Environment Act Licence has been received and funding has been secured. 
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Membrane concentrate accounts for 18.4% of the total raw water flow through 

the WTP. Using a 23% concentrate rate and a 20% by-pass through a pressure 

filter results in an instantaneous raw water demand of 31.3 L/s.  

The membrane system will be designed to reduce hardness ions to range 

between 80 – 120 mg/L CaC03. Membrane systems remove a significant portion 

of the dissolved minerals. In order to achieve an aesthetically–acceptable level of 

hardness, approximately 20% of the raw water flow will by-pass the membrane 

unit to be blended with treated membrane permeate. Alone, membrane 

permeate is generally chemically unstable and benefits from the addition of 

bypass water and/or caustic soda to adjust the pH to a suitable level within the 

distribution system. The blend flow will be set to increase the longevity of the 

membranes and decrease operational costs.  

For design purposes, membrane system projections from Delco Water have been 

utilized to predict ion concentrations in the treated permeate, blended, and 

concentrate water. Raw water quality from the production well was used as 

inputs for the model. A detailed projected analysis is included in Appendix E. 

2.1.1.4 Backwash and Concentrate Disposal 

Membrane systems generate a mineralized concentrate stream. The proposed 

membrane system was modeled for a 77% recovery with 23% of the flow through 

the membrane unit being concentrated (Delco, 2020).  

It is proposed that membrane concentrate be discharged to the Cooks Creek with 

the option of sending to the municipal lagoon through a 2 Km long, 150 mm 

diameter pipeline.  

2.1.1.5 Operation and Maintenance 

East Selkirk is responsible for operation and maintenance of the well site, WTP, 

and concentrate discharge. An operator is required to periodically inspect that 

system performance is maintained. In addition, the operators will be required to 

submit bi-weekly water samples for bacteriological testing in accordance with the 

Manitoba Drinking Water Quality Standards Regulation.  

Operators will be required to operate the facility in a safe and efficient manner in 

accordance with relevant operations manuals and Drinking Water Safety Act 

regulations. Operation requirements will include measurements, monitoring, 

sampling, testing, record-keeping and reporting. Operators will be required to do 

Clean-In-Place (CIP) maintenance initiated on trans-membrane pressure drop and 

change Membrane Treatment Unit (MTU) pre-filters. In addition, operators must 

ensure the equipment is inspected and properly maintained. Operators will 
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receive training during the commissioning phase by the selected equipment 

supplier, Delco Water. 

Other typical operating costs include; chemicals, maintenance personnel, 

electricity costs, general repairs, water and bacteriological testing, and a reserve 

fund for future membrane replacement or expansion and staff certification and 

training. Operating and maintenance costs are recovered through the sale of 

water in the distribution system. 

2.1.1.6 Lockport Regional Water Supply Pipeline 

The expansion of the ESWTP will allow a regional water supply system to be 

established in the RM of St. Clements to service the Community of Lockport 

located on the east side of the Red River. A 200 mm diameter HDPE pipeline will 

run from the ESWTP to the future site of the Lockport reservoir. The proposed 

pipeline will be installed along PTH 59, PR 509 and an easement with Central 

Manitoba Railway (CEMR) and will cross PTH 44 and the Red River Floodway. The 

proposed pipeline route is found in Appendix A.   

2.2 Certificate of Title 

The WTP will be constructed on land owned by the RM of St. Clements.  Certificate of Title is 

attached in Appendix F. 

The concentrate water pipeline and water supply pipeline will be installed along municipal and 

provincial right-of-ways (ROWs). Approval from the Manitoba Infrastructure will be required. 

Easements will be requested if necessary to facilitate the installation of the pipelines. 

2.3      Mineral rights 

All mineral rights associated with lands for the existing and proposed new facilities belong to the 
Crown. 

2.4 Existing and Adjacent Land Use 

The proposed land for the development will be on municipal and provincially owned land in road 

ROWs or an easement. Existing and adjacent land use will not change as a result of this 

development. 

2.5 Land Use Designation and Zoning 

The proposed land for development will be government road allowances and land adjacent to the 

development is predominately agricultural. Zoning designation for this development is not 

applicable. 
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2.6 Project Schedule 

The development of the water treatment plant, concentrate discharge line and water supply 

pipeline to Lockport is anticipated to occur as a single phase project. The project is scheduled to 

commence in 2021 depending on the availability of funding and the receipt of all approvals. 

2.7 Project Funding 

This project will be cost shared between the Manitoba Restart Funding Program, MWSB and the 

RM of St. Clements. Regulatory Approvals for the following branches/departments will be 

provided with copies of plans and specifications for information purposes and for the purposes of 

approvals and agreements: 

Manitoba Conservation and Climate  
Office of Drinking Water 
Manitoba Infrastructure  

   

The construction contractor will be required to contact Hydro, gas, and telecom utilities for utility 

locations and approvals. 

2.8 Public Consultation 

 No public consultation will be conducted as part of this project as it involves the expansion of 

existing infrastructure. However, a public consultation will be held when further investigation is 

conducted for additional well capacity and a Class 2 EAP is required.  

2.9 Storage of Petroleum Products and Other Chemicals 

Fuel will not be stored on-site at any time or location along the proposed construction route or 

near any well. Fuel will be supplied by fuelling trucks which are regulated under The Storage and 

Handling of Petroleum Products and Allied Products Regulation. Records of fuel volumes and an 

emergency response plan which includes spill prevention, notification and response will be 

implemented. No fuelling activities will be permitted within 100m of watercourses during 

construction. During construction, the contractors will be required to ensure that all equipment 

is properly maintained to prevent leaks of fuel and motor fluids. 

There will be no storage of petroleum products or other chemicals at any of the well site during 

operation of the proposed development. Maintenance activities for the wells do not require 

refuelling on-site. Chemicals associated with the operation of the existing plant (sodium 

hypochlorite) and new plant (antiscalant, cleaning chemicals, sequestering agent, and sodium 

hydroxide) will be stored in designated areas within the plant complete with spill containment. 

General household cleaning products will also be stored at this site. 
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2.10 Duty to Consult 

The proposed project does not involve any federally owned or Reserve lands.   
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unit is a highly fractured carbonate rock rubble zone. The thickness of the rubble zone varies up 

from 10 to 20 feet across the area. The rubble zone gradually changes into the more competent, 

fractured carbonate rock of the Red River Formation. The Red River formation typically consists 

of alternating layers of limestone and dolostone with basal shale layers. The Red River Formation 

is in turn underlain by the Winnipeg Formation clastic (sandstone and shale) unit, and 

Precambrian basal bedrock (Render, 1970). With the exception of the carbonate rock surface, 

which is typically quite irregular due to erosion, fracturing, and karst features, the geology within 

the study area is fairly uniform and consistent (Friesen Drillers, March 2012). 

Groundwater flow in the carbonate bedrock of the Red River Formation generally occurs in the 

fracture and joint sets in the rock. The size, extent, and interconnectivity of the fracture system 

govern horizontal and vertical groundwater movement through the bedrock. Due to this geologic 

condition, aquifer transmissivity and storativity can vary significantly over a relatively short 

distance, resulting in substantial variations in well yield (Render, 1970). The Red River Formation 

is therefore considered to be a significant resource throughout the central portion of Manitoba, 

being developed for municipal, commercial, and private water supply systems (Betcher et. al, 

1995). 

Groundwater flow within the City of Selkirk is directed towards the two major aquifer users in the 

area. These include the City of Selkirk well field, and Gerdau Ameristeel. Groundwater flow is 

towards the large drawdown cone that exists. Along the eastern and western outskirts of the city, 

static water levels can be 15 to 20 feet below grade or higher. Within the central part of the city, 

near the City Hall, static water levels are in the 70 to 80 feet below grade level. Groundwater flow 

direction in East Selkirk appears to southwesterly, towards the pumping drawdown cone that 

surrounds the City of Selkirk production wells, which are the largest major pumping wells nearest 

to the East Selkirk area. The average gradient, based on mid summer 2010 groundwater levels 

appears to be approximately 2.53 x 10-2, or approximately 2.5%, which is extremely strong 

towards the centre of the City of Selkirk. Groundwater is recharged to the carbonate aquifer to 

the east of Selkirk, from the Birds Hill Glaciao-Fluvial complex, and the Garson/Tyndall upland 

areas (refer Appendix B).  

In general, the aquifer was determined to have an estimated transmissivity of about 53,000 

U.S.G/day/ft., based on the results of the 12 hour single well test. This estimation appears to be 

fairly typical from the Transmissivity mapping that was undertaken by Render, in 1986. Render's 

mapping showed levels of about 50,000 U.S.G./day/ft., although there did not appear to be an 

abundance of data points within the East Selkirk area, as the primary focus of his investigations 

was the City of Selkirk. During the analysis, the tcritical was assumed to be less than approximately 

30 minutes for casing storage; therefore, the data previous to 30 minutes was not used in the 

analysis. The Cooper-Jacob (1946) method was used, since emphasis is not placed on early time 

measurements. The pumping well configuration was not fully penetrating. The aquifer is not 
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continuous, or isotropic, and displays a strong spatial variability. There is also evidence of vertical 

leakance from the upper aquifer. The complete report is included in Appendix H. 

3.3 Hydrology 

Cooks Creek is a major tributary that runs through the Village of East Selkirk, discharging into Red 

River. 

The Cooks Creek basin has a gross drainage area of approximately 750 km2. All tributaries and 

drains flow east or west into the centrally located Cooks Creek which flows in a north-westerly 

direction, from west of Ross, to where it joins the Red River north of Selkirk (refer Figure 3.2). 

Flows on the Cooks Creek are monitored by the Water Survey of Canada at Station 05OJ020 rather 

than 05OJ006 due to more recent data, with data up to 2018. Flow data is not recorded when ice 

covers the creek. For Cooks Creek, mean monthly flows varied from 0.00 m3/s to 1.91 m3/s over 

the 1990 – 2018 period (0 – 1910 L/s). Mean discharge data for the Cooks Creek can be found 

summarized below in Table 3.1 (Canada G. o., Daily Discharge data for Cooks Creek Diversion 

(05OJ020), 2018). 
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FIGURE 3.2: COOKS-DEVIL’S CREEK PLANNING AREA WITH STATION NUMBERS. 
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FIGURE 3.3 BELOW SHOWS DAILY DISCHARGE CHARACTERISTICS FOR THE COOKS CREEK (STATION 
05OJ020).

 
FIGURE 3.3 WATER SURVEY OF CANADA STATISTICS CORRESPONDING TO 28 YEARS OF DATA RECORDED 
FROM 1990 TO 2018  

 
The projected discharge concentrate flow rate from the membrane unit is 5.6 L/s. Cooks Creek 

experiences seasonal mean monthly flows that range between 465 L/s in March and 877 L/s in 

June (Canada G. o., Daily Discharge data for Cooks Creek Diversion (05OJ020), 2018).The proposed 

5.6 L/s concentrate represents 1.1 % of the flow of the Creek based on the previous 20 year mean 

annual data. During the months of November to February flows are not recorded as ice prevents 

measurement of the flow. It is anticipated however, that generally there will be a low-flow period 

during the months of December-February. The discharge of the concentrate is through a pipe 

installed at the bottom of the creek to allow for discharge into the receiving waters (the outfall 
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Cadmium All Periods 4 Days <1 in 3 years  7Q10 < 0.42 µg/L 

 All Periods 1 Hour <1 in 3 years  1Q10 < 4.24 µg/L 

Chlorine All Periods 4 Days <1 in 3 years  7Q10 11 µg/L 

 All Periods 1 Hour <1 in 3 years  1Q10 19 µg/L 

Chromium III All Periods 4 Days <1 in 3 years  7Q10 < 138.73 µg/L 

 All Periods 1 Hour <1 in 3 years  1Q10 < 1066.5 µg/L 

Chromium IV All Periods 4 Days <1 in 3 years  7Q10 11 µg/L 

 All Periods 1 Hour <1 in 3 years  1Q10 16 µg/L 

Copper All Periods 4 Days <1 in 3 years  7Q10 < µg/L 

 All Periods 1 Hour <1 in 3 years  1Q10 < 17.23 µg/L 

Lead All Periods 4 Days <1 in 3 years  7Q10 < 5.73 µg/L 

 All Periods 1 Hour <1 in 3 years  1Q10 < 146.99 µg/L 

Nickel All Periods 4 Days <1 in 3 years  7Q10 < 99.38 µg/L 

 All Periods 1 Hour <1 in 3 years  1Q10 <  894.76 µg/L 

Nitrate – 
Nitrate 
Nitrogen 

All Periods 
Not to be 
Exceeded 

Not to be 
Exceeded 

 N/A 10 mg/L 

Total 
Dissolved 
Solids 

All Periods 
For Greenhouses 

7 Days N/A  7Q10 700 mg/L 

 All Periods Irrigation 
7 Days N/A  7Q10 

500-3500 
mg/L 

Conductivity All Periods 
For Greenhouses 

7 Days N/A  7Q10 1000 µS/cm 

 All Periods Irrigation 7 Days N/A  7Q10 1500 µS/cm 

Total 
Suspended 
Sediment 

All Periods Irrigation 

7 Days N/A  7Q10 10% change 

Zinc All Periods 4 Days <1 in 3 years  7Q10 < 225.98 µg/L 

 All Periods 1 Hour <1 in 3 years  1Q10 < 224.15 µg/L 
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3.4 Fish and Fish Habitat 

Fish species found in the Cooks Creek have been provided from the Manitoba-Minnesota 

Transmission Project (Ltd., Manitoba-Minnesota Transmission Project: Fish and Fish Habitat 

Technical Data, 2015). It was noted that the list of species provided include all that have been 

found in the waterbody and does not pertain to a site specific area.  

 Fathead Minnow (Pimephales promelas) 

 Finescale Dace (Phoxinus neogaeus) 

 Iowa Darter (Etheostoma exile) 

 Johnny Darter (Etheostoma nigrum) 

 White Sucker (Catostomus commersonii) 

3.5 Wildlife Habitat and Vegetation 

The Village of East Selkirk and the community of Lockport are located in the Interlake Plain 

Ecoregion within the Boreal Plain Eco zone. The Boreal Plains Eco zone has a total area of 

73,728,656 hectares consisting of 66,247,429 hectares of land and 7,301,227 hectares of fresh 

water. The Ecological Framework of Canada website contains information on the wildlife and 

vegetation within this region (Canada E. F.). 
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FIGURE 3.5: COOKS-DEVIL’S PLANNING AREA – ECOREGIONS AND ECODISTRICTS. 

Characteristic Wildlife: 

 Moose (Alces alces) 

 Black Bear (Ursus americanus)) 

 Woodland Caribou (Rangifer tarandus) 

 Mule Deer (Odocoileus hemionus) 

 Elk (Cervus canadensis manitobensis) 

 Beaver (Castor Canadensis) 

 Gray Jay (Perisoreus Canadensis) 

 Common Loon (Gavia immer) 

 White-crowned Sparrow (Zonotrichia leucophrys) 

 American Redstart (Setophaga ruticilla) 

 Canada Warbler (Cardellina Canadensis) 

 Ovenbird (Seiurus aurocapilla) 
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3.7 Heritage Resources 

Most project activities will occur in previously disturbed municipal owned property and provincial 

right-of-ways. The proponent will work with Heritage Resources Branch to mitigate any concerns 

as required. 
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4.0 Potential Environmental Effects 

An environmental effect includes any change that the project may cause to the environment. 

Environmental effects were identified from interactions between proposed project activities and 

environmental components. Mitigation measures and follow-up activities were identified for 

environmental effects determined to be adverse.  

4.1 Air Quality 

During construction, dust will be raised by construction equipment and there will be gaseous and 

particulate emissions from the construction equipment. Water spraying is an important, common 

and practical procedure that would be applied as required to alleviate potential dust problems. 

Emissions of gases and particulates would be minimized by keeping machinery in good working 

order. Any effects would be localized, temporary and insignificant. During operation of the 

development there will be no releases of pollutants to the air. 

4.2 Soils 

During construction, there is a risk of fuel or lubricant spills from heavy equipment and vehicle 

operation. The storage of fuel or lubricants within the area of the well construction site will not 

be allowed. Therefore, the potential spills will be very small in size and standard construction spill 

clean-up procedures, including the removal of any impacted soil, will be used to prevent impact.  

During operation, project activities are limited to regular monitoring and maintenance activities 

that have a negligible effect on soil disturbance and compaction because of low vehicle traffic and 

the use of established routes to access the wells and WTP. Regular monitoring and maintenance 

activities will have a negligible effect on soil contamination since fuel trucks and other hazardous 

substances will not be brought on-site on a regular basis. The potential adverse effect on soil 

quality is assessed to be minor. 

4.3 Surface Water, Fish and Fish Habitat 

Minor and short term impacts on surface water may occur as a result of construction activity in 

road allowance ditches during runoff events. The impact on surface water would include sediment 

that may be eroded from excavation activities, minor engine leaks and potential fuel spills should 

runoff events occur during construction. Horizontal directional drilling will be conducted to install 

the concentrate water pipeline to the river outlet. This will eliminate excavation within the 

riparian zone and minimize impacts. There is potential for some loss of drilling mud to surface 

water. Impacts to fisheries and fish habitat are considered minor. 

Water quality samples were taken from Cooks Creek, the waterway to be used for the concentrate 

disposal. The results were analyzed and impacts on wildlife habitat are considered negligible. 
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4.4 Groundwater Quality 

Groundwater quality can be impacted by surface activities and surface water quality. Mitigation 

measures are necessary to protect groundwater quality during construction activities. The 

proposed activities are unlikely to result in adverse changes to water quality.  

Nevertheless, the potential still exists and monitoring of the raw water quality will be required to 

identify any such adverse effects and allow the appropriate adjustments in the system operation 

to be made.  

4.5 Groundwater Levels 

An amendment to the existing WRL will be applied for in the short term to increase instantaneous 

withdrawal rates, further investigation for additional annual withdrawal will require a new WRL 

and Class 2 EAP. 

The available information indicates that the proposed withdrawal of groundwater is unlikely to 

result in adverse changes to groundwater levels outside of normal seasonal variation. 

Nevertheless, the potential still exists and monitoring of the groundwater levels will be required 

to identify any such adverse effects and allow the appropriate adjustments in the system 

operation to be made. 

4.6 Vegetation 

Construction will occur primarily within municipal and provincial right of ways or easements that 

are previously disturbed, regularly managed, and comprised primarily of grasses. As the areas are 

already disturbed, they are unlikely to contain rare plant species, and the amount of vegetation 

disturbance is expected to be minimal. 

During operation, monitoring and maintenance activities including access to the well sites will be 

restricted to designated and previously disturbed areas. Potential effects to vegetation are 

considered to be negligible.  

4.7 Wildlife Habitat and Vegetation 

The construction and operation activities associated with this project will be limited to areas 

already developed for urban or agricultural uses. The potential adverse effects of wildlife habitat 

loss were assessed to be negligible to minor. 

4.8 Noise and Vibration 

During the construction phase of the project, there will be several sources of sound emissions 

including equipment used for construction. The types of noises heard due to construction are 

dominated by equipment engines. However, miscellaneous short term impact noises (ie: dump 
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truck gates, excavator buckets) are often heard. The noise will be in addition to regular community 

and highway activities, and the effects are considered minor. 

Scheduling of various site activities can minimize the impact of noise. This would include 

scheduling construction for day-time hours to avoid sleep disturbance and the disruption of 

evening domestic activities. All equipment used on site will be fitted with appropriate mufflers 

and will be maintained in good working order to minimize noise levels.  

4.9 Employment/Economy 

Socio-economic implications are not expected as a result of environmental impacts as they are 

considered minor and short-term. Some economic implications may exist for East Selkirk and 

Lockport due to the costs of developing the water system; however, the RM of St. Clements will 

have a sustainable potable water supply to meet future demands of the growing municipality. 

There will be some local economic benefit during construction. The proposed project will address 

the issue of hard water which increases fixture replacement for East Selkirk and provide a 

sustainable, treated water supply to the Community of Lockport. . The potential effects of the 

project on employment and the economy are assessed to be positive 

4.10 Human Health and Well Being 

The potential adverse effects of the project on human health are assessed to be negligible to 

minor. Short term temporary increases in noise and dust emissions will occur during construction 

that is considered to be minor effects. During operation, there will be a minor increase in vehicular 

traffic associated with monitoring and maintenance activities. The potential effects are 

considered minor. 

The project will result in the construction of a water treatment plant designed and operated to 

produce a treated water supply to meet current water quality standards. This will produce a higher 

standard of living in East Selkirk and Lockport. The effects of this on human health and wellbeing 

are considered positive. 

4.11 Climate Change 

There are no predicted impacts to climate as a result of the project activities. 
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5.0 Environmental Management Measures 

Environmental management practices proposed to prevent or mitigate environmental effects that were 

determined to be adverse are identified and described below.  

5.1 Air Quality 

Emissions resulting from construction and transportation equipment may be mitigated by the 

utilization of well maintained vehicles and operating to reduce unnecessary idling.  

The impact of dust may be mitigated by the use of an approved dust suppressant, limiting 

construction during high wind periods, and re-establishment of vegetation as soon as possible. 

5.2 Soils  

Mitigation to potential soil impacts through contamination from petroleum products include 

preparation of an emergency response plan for potential spills, use of spill clean-up equipment 

and materials, using properly maintained equipment, and using appropriate fuelling equipment. 

Re-establishment of vegetation as soon as possible after disturbance will limit loss of soil due to 

wind or water erosion. Backfilling with soil stockpiles as soon as possible and minimizing the 

amount of soil disturbance can be implemented. 

5.3 Surface Water 

Mitigation of surface water issues may be achieved by limiting open cut trenching to within 30 m 

ahead or behind the pipe laying, redirecting surface water runoff, pumping accumulated water to 

adjacent ditches and providing erosion control practices as required. 

Petroleum leaks or spills will be mitigated by use of properly maintained equipment, use of spill 

clean-up equipment and materials, and use of appropriate fuelling equipment.  A prepared 

emergency response plan can be implemented in the event of a significant spill. In the event of a 

reportable spill, Manitoba Conservation and Climate will be notified through the emergency 

response line and appropriate measures will be taken according to Manitoba Conservation and 

Climate requirements. 

A 100 m setback to watercourses will be maintained for fuelling activities. Vehicles will avoid 

entering the riparian zones. Re-establishment of vegetation will occur as soon as possible on areas 

of disturbed soil. 

They will conduct monitoring as per the issued Environmental Act License.  
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5.4 Groundwater 

Groundwater is primarily protected by the natural hydrogeology in the area. Mitigation of 

potential groundwater impacts from petroleum products can be mitigated as described in Section 

5.3. The availability of groundwater usage for this proposal and potential future users will be 

assessed through the Water Rights Act Licensing process. Groundwater monitoring will be 

performed as required to address potential issues associated with water quality and water level 

changes.  

The recommended water quality sampling program will follow the requirements of the 

Environment Act License, if granted.  

The recommended groundwater level monitoring program would include the use of existing wells 

on the current WTP property. The monitoring well will be equipped with continuous groundwater 

level monitoring devices such as digital pressure transducers capable of recording groundwater 

levels on at least a daily basis. The information would be downloaded on a regular basis (typically 

quarterly) and be input into a suitable database capable of generating charts of water level trends 

over time. It is assumed at this stage that the Province will continue to maintain the groundwater 

monitoring stations, and will make the information available on an annual basis. 

The availability of groundwater usage for potential future users will be assessed through the 

Water Rights Act Licensing process. 

5.5 Vegetation and Wildlife 

Displacing whole portions of topsoil with any known rare or endangered plant species can be 

implemented if necessary such that this material and plants can be placed back in its original 

location with minimal disturbance. Re-establishment of vegetation will occur as soon as possible 

on disturbed areas. Impacts to wildlife habitat can be limited by minimizing the area of 

construction, soil disturbance and vegetation disturbance. Other impacts resulting from dust or 

smoke will be minimized as previously indicated. Noise disturbance will be limited by use of 

muffling vehicles and equipment, limiting idling and limiting the construction area.   

 

Any potential loss and disturbance to vegetation and wildlife during operation may be mitigated 

by restricting vehicular traffic to designated and previously disturbed areas, and by limiting 

monitoring and maintenance activities to previously disturbed areas.  

5.6 Fisheries 

Fisheries impacts will be minimized by implementing practices to reduce soil and contaminate 

runoff as previously mentioned in Sections 5.3 and 5.5. As shown in Table 3.4, 0.015 mg/L total 

ammonia is present in the raw water. Through the membrane treatment process the 
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concentration of total ammonia is 0.004 mg/L. With a pH of 8.45 in the concentrate water, the 

recommended acceptable level of total ammonia in the discharge is below 1.09 mg/L at 5°C. The 

level of total ammonia in the concentrate discharge will be below the acceptable level and is not 

anticipated to change significantly. 

5.7 Noise and Vibration 

Limiting any noise-creating activities, including regular maintenance and monitoring activities to 

normal working hours, and limiting unnecessary long-term idling can mitigate any potential 

increased noise and vibration effects. 

5.8 Water Conservation 

Water conservation measures include metering and pricing of water. Water conservation 

information in water bill mailings can be implemented. Leak detection will consist of reconciling 

on a quarterly basis the volume of water pumped and charged to ratepayers. Since these services 

are metered, abnormalities can be identified and rectified. 

5.9 Socio-Economic Implications 

There are no known negative environmental socio-economic impacts that require mitigation. 

Since the proposed development would provide a reliable healthy drinking water supply, it would 

be expected to enhance quality of life and economic viability for East Selkirk and Lockport. The 

proposed project may provide some economic benefits to the area for local businesses and 

employment opportunities during construction phase. 
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Appendix A 

Proposed Lockport Pipeline Route 
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                                                                                                                  PROPOSED PIPELINE TO LOCKPORT RESERVOIR LOCATION
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Appendix B 

Hydrogeology of the East Selkirk Area 
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HYDROGEOLOGY OF SELKIRK-EAST SELKIRK - BEASEJOUR REGION (FRIESEN DRILLERS LTD., 2016) 

 

The green areas depict recharge zones; the dark blue line is the boundary of fresh and saline groundwater; the 

yellow zones show major quarry operations and the black lines are bedrock contacts (MSD, 2016; Render, 1986; 

from Friesen Drillers, 2016). 
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Appendix C 

Water Rights Licence    
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Appendix D 

Raw & Treated Water Quality Analysis 
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Appendix E 

Membrane Treatment System Projection 
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Appendix F 

Water Treatment Plant Property Title 

  



Environment Act Proposal  May 2021 
RM of St. Clements - East Selkirk Water System Upgrade   

             

                The Manitoba Water Services Board       Page | 65 

 



Environment Act Proposal  May 2021 
RM of St. Clements - East Selkirk Water System Upgrade   

             

                The Manitoba Water Services Board       Page | 66 

 

  



Environment Act Proposal  May 2021 
RM of St. Clements - East Selkirk Water System Upgrade   

             

                The Manitoba Water Services Board       Page | 67 

 

 

 

 

 

 

 

 

Appendix G 

Cooks Creek Outfall Structure – WSP 
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Appendix H 

East Selkirk Hydrogeological Study – Friesen Drillers 
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