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Executive Summary 

The Manitoba Water Services Board (MWSB) has prepared the following Environment Act Proposal 

(EAP) for a Class 2 Development License under the Manitoba Environment Act for an expansion of the 

Cartier Regional Water Cooperative (CRWC). The expansion involves the construction of a new water 

treatment plant (WTP) in the RM of Headingley to allow the CRWC to meet the increasing water 

demands due to residential and commercial growth in the participating municipalities and supply 

treated water for future industrial development at CentrePort Canada in the RM of Rosser. This EAP is 

submitted for the construction of a WTP which will have the capacity to supply 120 L/s from the 

Assiniboine River, installation of approximately 21 kilometres of distribution pipeline and the return of 

membrane concentrate to the source water body.   

The CRWC supplies potable water to rural residents and communities located in the municipalities of 

Cartier, Grey, Headingley, Portage la Prairie, Rockwood, Rosser, St. Francois Xavier and Woodlands. It 

consists of a central WTP located in St. Eustache, a regional distribution system and satellite reservoirs 

with local distribution mains. Satellite reservoirs are located at Elie, Grosse Isle, Headingley, Headingley 

Correctional Institute (HCI), Oakville, Fannystelle and St. Francois Xavier.  

The expansion includes the construction of a new 120 L/s WTP in the RM of Headingley using the 

Assiniboine River as a surface water supply. The treatment process will consist of an integrated 

membrane system including ultrafiltration (UF) and low energy reverse osmosis (LERO) membranes. 

Reject water from the membrane process will be discharged back to the Assiniboine River via an existing 

outfall used by the Headingley wastewater treatment plant (WWTP). With the proposed expansion the 

operating capacity of the CRWC will increase from 60 L/s to 180 L/s.  

The CRWC distribution system will be expanded with the installation of approximately 21 kms of 450 

mm pressure pipeline to extend into the RM of Rosser (CentrePort Canada). A pumphouse and 7.5 ML 

below-grade concrete reservoir will be constructed to store treated water where it will be re-chlorinated 

prior to distribution. Reservoir capacity will provide equalization and emergency storage and supply a 

minimum fire flow of 285 L/s for 4 hours to meet the fire flow requirements of the CentrePort industrial 

development.  
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List of Acronyms 

AO  Aesthetic Objective 

ASL  Above Sea Level 

CLI  Canada Land Inventory 

DBP  Disinfection By-Product 

DWSA  Drinking Water Safety Act 

EAP  Environment Act Proposal 

CRWC  Cartier Regional Water Cooperative 

GCDWQ Guidelines for Canadian Drinking Water Quality 

GUDI  Groundwater Under Direct Influence of Surface Water 

HCI  Headingley Correctional Institute 

LERO  Low Energy Reverse Osmosis 

MWSB  Manitoba Water Services Board 

ODW  Office of Drinking Water 

RM  Rural Municipality 

RO   Reverse Osmosis 

TDS  Total Dissolved Solids 

THM  Trihalomethanes 

TOC  Total Organic Carbon 
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UV  Ultraviolet 

WTP  Water Treatment Plant 

WWTP  Wastewater Treatment Plant  
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1.0   Introduction  

 On behalf of the CRWC, the MWSB has prepared an Environment Act Proposal (EAP) for a Class 2 

Development License under the Manitoba Environment Act for an expansion of the current system. The 

proposed expansion will allow the CRWC to meet the increasing water demand due to residential and 

commercial growth and supply treated water for industrial development in CentrePort Canada. This EAP 

is submitted for the construction of a WTP which will have the capacity to withdraw greater than 200 

dam3 of water annually from the Assiniboine River, installation of a distribution pipeline of greater than 

10 kilometres and the discharge of membrane concentrate back to the Assiniboine River.   

1.1 Background Information 

The CRWC supplies potable water to rural residents and communities located in the 

municipalities of Cartier, Grey, Headingley, Portage la Prairie, Rockwood, Rosser, St. Francois 

Xavier and Woodlands. It consists of a central WTP located in St. Eustache, a regional 

distribution system and satellite reservoirs with local distribution mains. The satellite reservoirs 

are located at Elie, Grosse Isle, Headingley, HCI, Oakville, Fannystelle, St. Francois Xavier and 

Cartier. A map of the CRWC system is shown in Appendix A.  

 

The original WTP was constructed at St. Eustache in 1998. Treatment of raw water drawn from 

the Assiniboine River consisted of a lime soda softening process including clarification, 

recarbonation, filtration and chlorination. The plant was rated at a maximum treatment capacity 

of 50 L/s with a treated water storage capacity of 1100 m3.  

 

In 2012 the St. Eustache WTP was upgraded due to increased demand and the need to conform 

to the Drinking Water Safety Act (DWSA) and the Canadian Drinking Water Quality Standards 

(GCDWQ), in particular trihalomethane (THM) limits. The upgrades involved replacing the lime 

soda treatment process with an integrated membrane system including UF and LERO 

membranes. The treatment capacity was increased from 50 to 60 L/s and the reservoir storage 

was increased from 1100 to 2200 m3. Residential, commercial and industrial growth within the 

region continues to increase the demand for water and the CRWC WTP is near maximum 

treatment capacity.   

1.1.1 Previous Studies 

In 1990 the RM of Cartier retained J.R. Cousin Consultants Ltd. to prepare a preliminary 

feasibility and cost study for a regional water system. The system was to service 

community and rural residents as well as Hutterite farming enterprises in the RMs of 

Cartier and Portage la Prairie. The study looked at water demand, water sources, water 

quality and treatment, watermain routes and sizing, as well as reservoir storage.  

In 1996 a geotechnical investigation was conducted by Dillon Consulting Ltd. as 

requested by the MWSB. The investigation assessed soil conditions for possible sites to 
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construct a raw water intake line, a raw water retention pond, the WTP with lime sludge 

ponds and concrete reservoir.   

In 2009 Dillon Consulting Ltd. was engaged to complete a water supply assessment 

study for the CRWC in particular the St. Eustache WTP. The report evaluated the existing 

treatment process including the raw water intake, the raw water storage pond, water 

treatment equipment and lime sludge ponds. Based on report findings it was 

recommended that the treatment process be upgraded to membrane technology in 

order to achieve a higher organic removal rate. Organics serve as precursors to THM 

formation so a reduction in their levels would result in lower THM concentrations to 

conform to current regulations. 

In 2012 KGS Group Consulting Engineers prepared a report for the MWSB on necessary 

upgrades to the remote reservoir at the RM of Headingley and HCI. The report included 

soils investigations, site surveys, system modelling, capacity calculations and cost 

estimates.  

In 2012 the MWSB and RM of Headingley initiated a functional design report for a new 

60 L/s WTP for the CRWC located in Headingley with Stantec Consulting Ltd. The report 

analyzed design criteria, the preferred treatment process, existing process components 

and included cost estimates. 

1.1.2 Population 

The CRWC provides water to the communities and rural distribution system within the 

RMs of Cartier, Grey, Headingley, Portage la Prairie, Rockwood, Rosser, St. Francois 

Xavier and Woodlands. Based on Statistics Canada data the combined populations of the 

serviced area is 11,570. The population trend demonstrates an increase of 27 % over the 

last 15 (Figure 1.1).  

 

For design purposes, the potential for population growth is projected over a 20 year 

period. Population trends provide an estimated growth of the regional system though 

actual expansion occurs through connections to new customers. An annual growth rate 

of 0.5% was assumed for the RM of Cartier, Portage la Prairie, Rosser and Woodlands 

which experienced declining populations from 2006 to 2011. A growth rate of 1% was 

assumed for the RM of Grey, which had positive growth, while a 2.5% growth rate was 

assumed for the RMs of Headingley, Rockwood and St. Francois Xavier which 

experienced higher increases in population. The 20-year predicted population within the 

service area of the CRWC is 15,434. Growth in commercial and industrial development 

was not included in the population growth estimate. 
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 FIGURE 1.1 - POPULATION TREND 

1.1.3 Current and Projected Water Use 

Water treatment plant capacity is designed to meet the 20-year peak-day demand. 

Based on 2012 and 2013 water consumption records for the CRWC the average day 

water use is 255 L/capita/day with a peak day factor of 1.6. Using 20-year future growth 

rates of 0.5 to 2.5% the treatment capacity required to meet peak demand is 87.5 L/s 

based on a 20-hour operation day at the WTP (Table 1.1). The remaining four hours are 

dedicated to maintenance activities.   

 

Water demands for the industrial development of CentrePort Canada in the RM of 

Rosser are estimated based on a combination of low and high-demand users. Businesses 

located on the existing 160 hectares of developed land are considered low-demand 

users due to lower employee numbers and the use of private wells. Of the remaining 

159 hectares of land to be developed in the next 15 years, half are expected to be low-

demand users with the remaining half being high-demand users. Low demand was 

estimated at 2000 L/ha/day based on a maximum number of employees and typical 

daily water use per employee. High demand use was based on the Ontario Ministry of 

Environment standard of 45,000 L/ha/day for light industrial users. The total estimated 

water demand is approximately 4.1 ML/day. Adding a peak factor of 1.6, the peak day 

demand for design purposes is approximately 90 L/s.  

 

The combined water demand resulting from future population growth and industrial 

development is 177.6 L/s in 2033. The addition of the 120 L/s WTP in the RM of 
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Headingley combined with the 60 L/s capacity of the St. Eustache WTP will provide a 

total treatment capacity of 180 L/s for the CRWC. 

 

TABLE 1.1 – CRWC PROJECTED WATER DEMANDS 

Projected Water Demands 

  Unit CRWC 

20-Year Population   15,434 

Consumption Rate L/c/d 255 

Average Day Demand L/day 3,935,670 

Peak Day Factor  1.6 

Peak Day Demand L/day 6,297,072 

Average Day Flow (20 hr) L/s 54.7 

Treatment Capacity L/s 87.5 

   

  CentrePort 

Low Demand Users L/day 320,000 

High Demand Users L/day 3,736,500 

Total Average Day Demand L/day 4,056,500 

Peak Day Factor  1.6 

Peak Day Demand L/s 90.1 

   

Combined Treatment Capacity L/s 177.6 

1.1.4 Raw Water Source 

The proposed Headingley WTP will divert raw water from the Assiniboine River using an 

existing intake at the HCI. The intake channel is a 3.0 m wide by 23.3 m long concrete 

channel that extends into the Assiniboine River (Figure 1.2). River water flows from the 

channel into a wet well which will be pumped to settling ponds prior to entering the 

WTP. 

A study conducted by Genivar in 2012 assessed the current water demand on the 

Assiniboine River and projected municipal, industrial, irrigation and recreational water 

usage. This Study was intended to be used as a planning document when considering 

water demand allocation along the designated reaches of the Assiniboine River and 

what the potential effects of climate change may have on water demand. Climate 

change effects are not known at this time and the impacts are speculative. Factoring in 

presumed climate change effects, water demand would increase by 32% for municipal 

use and remain relatively constant for recreational and industrial use with a substantial 

increase in irrigation needs. Municipal and industrial water demands are protected 

under The Water Rights Act as a “first come, first serve” basis. Should additional water 
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allocation become available in the basin increased irrigation demand could be 

considered within the maximum allocation limit for the Assiniboine River.  

Many municipalities and irrigator have implemented water conservation methods such 

as low flow fixtures, water rate utility costing and low pressure centre pivots which all 

contribute to significant reductions in water demand. 

A total of 3805 dam3 of water is projected to be diverted from the Assiniboine River 

annually with the expansion of the CRWC system which includes the construction of the 

120 L/s Headingley WTP. This amount is less than the current volume of 5982 dam3 

allocated by the CRWC Water Rights Act Licence (See Section 1.1.5 below) and well 

below the 26,500 dam3 available in the Assiniboine River for new allocation.  

 

 
FIGURE 1.2 –WATER SUPPLY INTAKE AT THE HEADINGLEY CORRECTIONAL INSTITUTE 

1.1.5 Water Rights Act 

Water Rights Act Licence 2000-039 (Appendix E) specifies that the water for the CRWC is 

diverted from the Assiniboine River by means of a raw water intake pipeline and wet 

well constructed in the south bank of the Assiniboine River within the government road 

allowance known as Provincial Road No. 248 adjoining the west limit of River Lot No. 36 

in the Parish of Baie St. Paul. The annual volume of water diverted from the River shall 

not exceed 5982 dam3 and the maximum rate of withdrawal shall not exceed 0.19 m3/s. 
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In 2012 the CRWC diverted 1070 dam3 from the Assiniboine River which is below the 

allocated amount stated in their licence.  

 

An application for a new Water Rights Act Licence for the RM of Headingley WTP will be 

required. Based on average day demand the current annual allocation of water to the 

CRWC would be sufficient to meet the needs of both the St. Eustache WTP (1070 dam3) 

and the Headingley WTP (2735 dam3).  

1.1.6 Water Quality 

The Office of Drinking Water (ODW) conducts audits of all public water systems which 

includes annual sampling and chemistry analysis for surface water supply systems. 

Water quality parameters of concern for the St. Eustache WTP are presented in Table 

1.2 with complete results provided in Appendix H. These results are considered 

representative of the water quality for the proposed Headingley WTP as the raw water 

source will also be the Assiniboine River and the treatment process design is to be 

similar to the existing St. Eustache WTP.  

 

While not a health concern, the high hardness and TDS levels can be aesthetically 

undesirable causing scaling and corrosion in the treated water. In Manitoba, potable 

water supplies with a total hardness in the range of 100 mg/l to 150 mg/l as CaCO3 are 

considered acceptable. 

 

Controlling turbidity in public drinking water supplies is important for both health and 

aesthetic reasons. Turbidity can interfere with the disinfection process and can be 

associated with unacceptable taste and odours. Turbidity, particularly those associated 

with organic matter can serve as a food source for bacteria, viruses and protozoa and 

can cause serious health problems. Turbidity in the raw water exceeds the drinking 

water quality standard. The standard indicates where possible, filtration systems should 

be designed and operated to reduce turbidity levels as low as possible, with a treated 

water turbidity target of less than 0.1 NTU at all times. Where this is not achievable, the 

treated water turbidity from individual membranes, shall be less than or equal to 0.1 

NTU in at least 99% of the measurements made, or at least 99% of the time each 

calendar month, and shall not exceed 0.3 NTU at any time.  

 

Raw water quality data indicates high concentrations of total organic carbon (TOC) up to 

12.6 mg/L. When disinfectants such as sodium hypochlorite react with organics they 

form disinfection by-products (DBPs) which may pose health risks. Common DPBs 

monitored are THMs and haloacetic acids. THMs are deemed to be carcinogenic and 

short-term exposure can lead to dizziness, headaches as well as problems related to the 

central nervous system. To ensure THM levels of less than 0.1 mg/L based on a quarterly 

sample average, TOC levels in the treated water prior to chlorination is targeted to be 
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less than 2.0 mg/L. Trihalomethane concentrations are also a function of contact time 

within reservoirs and pipelines. The CRWC distribution system conforms to THM 

removal limits.   

 

The treatment process must meet 3-log removal/inactivation of Cryptosporidium and 

Giardia lamblia and 4-log removal of viruses.  

 

TABLE 1.2 WATER QUALITY RESULTS CRWC WTP (2012 ODW SAMPLING) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.0 Description of Proposed Development 

2.1 Project Description 

The CRWC currently provides potable water to the RMs of Cartier, Grey, Headingley, Portage la 

Prairie, Rockwood, Rosser, St. Francois Xavier and Woodlands. Due to increasing water demand 

resulting from residential and commercial growth in the region an expansion of the CRWC 

treatment capacity is required. The expansion will include the construction of a new WTP in the 

RM of Headingley, the installation of approximately 21 kms of 450 mm pressure pipeline and the 

construction of a pumphouse and reservoir in the RM of Rosser. A schematic of the WTP location 

and the distribution line are found in Appendix B.  

 

The proposed 120 L/s WTP will be located in the RM of Headingley adjacent to the Headingley 

WWTP site on river lots RL-35-HE, RL-36-HE and RL-37-HE. The TransCanada Highway runs north 

of the project site while the Assiniboine River is located to the south. The plant will be constructed  

approximately 150 m north of the HCI and on the east side of Gaol Road as indicated in the site 

Parameter Unit Raw Water Treated Water GCDWQ 

     

Hardness (Total) as CaCO3 mg/L 508 130 ≤ 200/500 a 

Total Dissolved Solids mg/L 709 196 ≤ 500 

Total Organic Carbon mg/L 12.6 3.0 - 

Triahalomethanes mg/L - 0.0892c 0.1 

True Colour CU 21.6 <5.0 ≤ 15 

Turbidity NTU 7.06 <0.10 ≤ 0.3 / 0.1b 

E.Coli MPN/100mL 3 0 0 

Total Coliforms MPN/100mL 48 0 0 
 

a Hardness levels greater than 200 are considered poor but tolerable. Hardness levels greater than 500 are generally 
considered unacceptable. 

b Turbidity limits as follows: 1.0 NTU for slow sand or diatomaceous earth filtration, 0.3 NTU for chemically assisted 
filtration, and 0.1 NTU for membrane filtration. 
c THMs results for CRWC distribution system at Headingley. 
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plan in Appendix C. Site selection was based on the potential for growth in the area and the 

presence of existing infrastructure which includes: 

 Access road 

 Intake channel to divert water from the Assiniboine River 

 Outfall line to be utilized to return membrane concentrate to the Assiniboine River 

 Availability of utilities (Manitoba Hydro, telephone etc.)  

 

The addition of a second WTP will increase treatment capacity within the CRWC from 60 L/s to 

180 L/s. The new WTP will provide redundancy, acting as a second potable water supply to the 

existing CRWC distribution system and a water supply for Phase 1 and 2 developments at 

CentrePort located in the RM of Rosser.  

 

Water will be diverted from the Assiniboine River through an existing concrete channel to a wet 

well which will feed two large settling ponds to be constructed east of the WTP. The ponds will 

allow solids to be naturally precipitated via settling to produce a consistent turbidity level, lessen 

the impact of seasonal fluctuations and prevent premature fouling of the membranes used in the 

water treatment process. Based on average day demand each pond will hold approximately 55 ML 

and together will provide 15 days of storage. An aeration system will control algae growth and 

prevent stagnation in the raw water.  

 

The settled raw water will enter the WTP where it will undergo a pH adjustment and rapid mix 

flocculation process prior to a two-stage integrated membrane treatment process. The system will 

be comprised of flocculation tanks, UF membranes, a break tank and LERO membranes. A process 

diagram can be found in Appendix D. The treated water is chlorinated and stored in a reservoir 

that will provide 4.6 ML storage prior to entering the distribution system. The reservoir provides 

equalization storage but no fire storage.  

 

By-products generated from the membrane treatment include backwash from the UF process and 

concentrate from the LERO membranes. Both waste streams will be combined and returned to 

the Assiniboine River via an existing outfall pipeline from the Headingley WWTP as shown in 

Appendix B.   

 

The current CRWC distribution system will be expanded with the installation of approximately 21 

km of 450 mm pressure pipeline that will extend into the RM of Rosser along Selkirk Avenue to 

the west of the City of Winnipeg (Appendix B). A pumphouse and 7.5 ML below-grade concrete 

reservoir will be constructed to store treated water. The water will be re-chlorinated as necessary 

prior to distribution through online instrumentation. Reservoir capacity will provide equalization, 

emergency storage and supply a minimum fire flow of 285 L/s for 4 hours to meet the 

requirements of the CentrePort Canada industrial development.  
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2.1.1 Operation and Maintenance 

The CRWC will be responsible for the operation and maintenance of the Headingley 

WTP, reservoirs, distribution pipeline and membrane reject discharge. The WTP in 

Headingley will be classified as a Class 3 facility. The Cooperative ensures that all WTP 

operators are certified with the appropriate classification level. 

 

The operators are required to operate the WTP and distribution system in a safe and 

efficient manner in accordance with relevant operations manuals and DWSA 

regulations. Operational requirements include treatment parameter measurements, 

monitoring, sampling, testing, record-keeping and reporting as per Operating Licence 

No. PWS-08-107-01 (Appendix F) issued by the ODW. As currently required, periodic 

inspection, maintenance, bacteriological sampling and chlorine residual testing of the 

distribution pipelines are necessary.  

2.2 Certificate of Title 

The proposed WTP will be located on land that currently is privately owned. The RM of 

Headingley has an option to purchase 13.48 acres of land but may need to increase the area to 

accommodate the footprint of the project.  

The membrane reject pipeline will connect to the existing outfall pipeline coming from the 

Headingley WWTP which is on provincially owned land. The RM of Headingley has an easement 

for this property.   

The pumphouse and water reservoir site (to be finalized) will be located in the RM of Rosser and 

will be constructed on Crown land.  

The distribution pipeline will be located in municipal and provincial right-of-ways.    

2.3 Existing and Adjacent Land Use 

The site for the proposed WTP is adjacent to land currently used for agricultural purposes. The 

HCI is located approximately 150 m directly south of the project location while the Headingley 

WWTP is located 30 m west. Existing adjacent land use will not change as a result of this 

development. 

2.4 Land Use Designation and Zoning 

The land use designation for the proposed Headingley WTP site is General Agriculture (A) and 

the zoning is Rural Use (RU).  

 

The reject pipeline is located on land designated and zoned as Institutional (I).  
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The land use designation for the proposed reservoir and pump house site is CentrePort Canada 

Area. The zoning by-law is currently Limited Agriculture (AL). There is a draft Manitoba 

Development Plan for the CentrePort Lands Proposed Policies and Land Use with a mix of 

general industrial-logistics parks to the north and recreation/open space and general industrial 

to the south.  

 

The zoning designation for the pipelines in municipal right-of-ways is not applicable.  

2.5 Project Schedule 

The proposed project is scheduled for construction in Spring 2014 and will be completed by 

summer 2015 pending receipt of all approvals and finalizing financial arrangements. 

2.6 Project Funding 

Funding for this project is currently in negotiations and will be finalized at a future date. Local, 

Provincial and Federal Governments may all contribute to the project funding. 

2.7 Regulatory Approvals 

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 Water Stewardship   

Office of Drinking Water  

Manitoba Infrastructure and Transportation 

   

The contractor will be required to contact MTS, Hydro and gas utilities for utility locations and 

approvals. 

2.8 Public Consultation 

Public consultation is not anticipated for this project as it is an expansion of the existing CRWC 

system.  The CRWC Board of Directors is in support of the proposed expansion.  

2.9 Storage of Petroleum Products and Other Chemicals 

Fuel will not be stored on-site at any time in the proposed construction area. 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 including spill prevention, notification and response will be implemented. No fuelling 

activities will be permitted within 100 m 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. 
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3.0 Physical Environment 

Due to the significant area that the CRWC encompasses, the physical environment considered for this 

proposal focuses on the RMs of Headingley and Rosser where the proposed project sites are located.   

3.1 Physiographic Setting and Climate 

The RM of Headingley covers an area of 107 km2 and is located directly west of the City of 

Winnipeg. It straddles approximately nine kilometres of the Assiniboine River. The TransCanada 

Highway runs through the centre of the RM for eight kilometres. The topography of the area 

decreases very gradually from a 241 metre above sea level (m asl) elevation at the west side of 

the RM to a 238 m asl elevation at the east side (Agriculture and Agri-Food Canada 1999).  

 

The RM of Rosser is located directly north of the RM of Headingley on the north-west border of 

Winnipeg including the Perimeter Highway and covers an area of 441 km2. The land is generally 

flat with an elevation decreasing gradually from 242 m asl in the west to 230 m asl in the 

southeast (Agriculture and Agri-Food Canada 1999).   

 

The climate in the RM of Headingley and the east side of the RM of Rosser can be correlated to 

weather data collected by Environment Canada at the Winnipeg Richardson International 

Airport shown in Table 3.1. The mean annual temperature for the municipality is 2.6 degrees 

Celsius with below-zero average daily temperatures from November through March. Mean 

annual precipitation is 513.7 mm. 

 

TABLE 3.1 ENVIRONMENT CANADA HISTORICAL WEATHER DATA – WINNIPEG RICHARDSON 

INTERNATIONAL AIRPORT 

Temperature Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year 

Daily Average (°C) -17.8 -13.6 -6.1 4.0 12.0 17.0 19.5 18.5 12.3 5.3 -5.3 -14.4 2.6 

Daily Max (°C) -12.7 -8.5 -1.1 10.3 19.2 23.3 25.8 25.0 18.6 10.8 -0.9 -9.7 8.3 

Daily Min (°C) -22.8 -18.7 -11.0 -2.4 4.8 10.7 13.3 11.9 6.0 -0.3 -9.6 -19.1 -3.1 
  

            
  

Precipitation                            

Rainfall (mm) 0.2 2.5 7.5 21.5 58.0 89.5 70.6 75.1 51.9 31 6.1 1.6 415.6 

Snowfall (cm) 23.1 14.2 15.8 10.1 0.8 0.0 0.0 0.0 0.4 5.0 21.4 19.8 110.6 
Precipitation 
(mm) 19.7 14.9 21.5 31.9 58.8 89.5 70.6 75.1 52.3 36.0 25.0 18.5 513.7 

3.2 Hydrogeology 

In the Winnipeg area, groundwater is available from the carbonate rock aquifer which is the 

largest freshwater aquifer in Manitoba. It stretches from north of The Pas southward through 

the Interlake Region and continues into Minnesota. The aquifer is heavily utilized to supply 
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water for municipal, industrial, agricultural and residential purposes. It serves as the major 

source of water for communities near the City of Winnipeg and within the city it is utilized for 

heating and cooling systems. West of the freshwater zone the groundwater in the aquifer 

becomes increasingly saline (Grasby and Betcher 2002, 1053). 

Within the aquifer there are three productive zones known as the Upper, Middle and Lower 

Carbonate Aquifers. Water quality varies within the middle aquifer which is generally the most 

productive zone in the RM of Rosser (W.L. Gibbons 2013).  

Sand and gravel aquifers exist as long, narrow sand and gravel deposits at or near the surface as 

well as the sand and gravel lenses in the till deposits. These aquifers are not normally developed 

as it is more feasible to install wells in the carbonate rock aquifer (Gray and Rutulis 1974).   

3.3 Hydrology 

The Assiniboine River originates in eastern Saskatchewan and flows across the western portion 

of Manitoba. It travels 1070 km before its confluence with the Red River at the City of Winnipeg. 

Roughly 60% of the watershed is located within Manitoba and covers an area of approximately 

41,500 km2. The Assiniboine River experiences large variability in stream flows throughout the 

year. Peak flows occur during the spring with lower flows happening during the fall and winter 

months. Flow is regulated by the Shellmouth Dam which is located 24 km northwest of Russell, 

Manitoba and the Assiniboine River Diversion at Portage la Prairie. The hydrologic features for 

the project area of the RM of Headingley and Rosser are displayed in Figure 3.1.  

 

  

 

FIGURE 3.1- HYDROLOGY FEATURES NEAR PROPOSED DEVELOPMENT 

WTP 

WINNIPEG 

RESERVOIR 
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3.4 Fish and Fish Habitat 

Potential fish habitat in the project area includes the Assiniboine River. A list of fish species 

found in the Assiniboine River has been included in Appendix G.  

3.5 Wildlife Habitat and Vegetation 

The project area is located within the Lake Manitoba Plain ecoregion of the Prairies ecozone 

(Agriculture and Agri-Food Canada). This ecoregion is one of the warmest and most humid 

regions in the Canadian prairies. Trembling aspen and shrubs occur on moist sites and bur oak 

and grass species occupy increasingly drier sites on loamy to clayey, Black Chernozemic soils.  

Poorly drained areas support willow and sedge communities. The growing season length, 

available heat and precipitation permit the production of corn, spring wheat and other cereal 

grains. The topography and stoniness of the northern section of the ecoregion are more suitable 

to oilseeds, hay and livestock production. Hunting and water-oriented recreation are additional 

significant uses of the land.  

 

Wildlife includes white-tailed deer, coyote, rabbit, ground squirrel and significant waterfowl.  

The CLI classification for this area is 3 to 5 which indicates there is slight to moderately severe 

limitations to waterfowl production (Agriculture and Agri-Food Canada). Nesting species include 

Mallard, Blue-winged Teal, Pintail, Ring-necked Duck, American Widgeon, Common Goldeneye, 

Lesser Scaup and Wood Duck.  

3.6 Socio-Economic 

The project area is located within the RMs of Headingley and Rosser. The RM of Headingley has 

a population of 3215 people with 936 private dwellings (Statistics Canada 2011). Agriculture 

activity is dominant in the municipality with the growth of grain and cereal crops. Local 

businesses include a k-8 elementary school, Credit Union, convenience stores, gas stations, car 

dealerships and several hotels and restaurants. Shelmerdine’s Nursery and Taillieu Construction 

are prominent employers in the municipality. The HCI and the Women’s Correctional Centre are 

also located in the RM. Recreational spots include the John Blumberg Sports Complex, Breezy 

Bend Golf and Country Club and the Assiniboia Downs race track.  

 

The RM of Rosser has a population of 1352 with 476 private dwellings (Statistics Canada 2011). 

Communities within the RM include Rosser, Grosse Isle, Meadows and Marquette. Agriculture is 

a main economic base with residents either employed as farmers or in agricultural businesses. 

Due to its proximity to Winnipeg many trucking trailer services and terminals are located in the 

RM. Transport companies include Trans X, Pro Line Trailers and EBD Enterprises. Other 

prominent employers within the RM include BFI disposal grounds, Manitoba Hydro and Bel 

Acres Golf and Country Club. CentrePort Canada is a 20,000 acre inland port that will be located 
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in the RM west of the Winnipeg’s Richardson International Airport. It will provide a commercial 

and industrial hub for business operations such as warehousing, distribution and manufacturing.  

3.7 Heritage Resources 

Most project activities will occur on previously disturbed lands. The proponent will work with 

Heritage Resources Branch to mitigate any concerns as required. 

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, gaseous and particulate emissions will be created by construction 

equipment. Dust suppression will be employed by the application of water to alleviate potential 

dust problems. Emissions of gases and particulate matter will be minimized by maintaining 

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 on the construction site will not be allowed. 

Potential spills will be small and will follow standard construction spill clean-up procedures, 

including the removal of impacted soil.  

 

During operation, activities are limited to regular monitoring and maintenance which have a 

negligible effect on soil disturbance and compaction. Regular monitoring and maintenance 

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

substances will not be required on-site. The potential adverse effect on soil quality is assessed to 

be minor. 

4.3 Surface Water, Fish and Fish Habitat 

Monthly average flow data from 2001-2011 collected at the hydrometric flow station (05MJ001) 

located on the Assiniboine River at Headingley, MB (Environment Canada) are summarized in 

Table 4.1.  
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TABLE 4.1 MONTHLY MEAN DISCHARGES FOR ASSINIBOINE RIVER (M3/S) 
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

2001 41.3 39.9 39.8 131 287 112 89.9 44.5 26 22 23.7 16.4 

2002 14.4 13 11.6 30 24.3 21.2 22.7 13.2 21.4 13.8 13.8 14.5 

2003 13.4 14.3 23.9 145 113 63.8 29.7 16.6 17.7 11.1 8.02 4.33 

2004 4.81 7.3 17.3 89.8 41.2 109 84.2 36 32.6 30.1 27.3 20.5 

2005 17.6 20.8 24.5 212 132 217 215 152 50.9 37.3 35.8 27.5 

2006 31.6 34.8 40.3 167 162 130 69.9 49.6 28.2 20.8 16.9 15 

2007 24.7 30.4 52.7 158 122 116 82.6 63.2 34.5 21.1 28.9 25 

2008 23 23.1 23.5 62.2 51.8 51.2 34.3 36.3 29.9 24.5 18.3 16 

2009 13.9 24.3 29.6 103 74.9 92.1 40.1 25.9 27.2 26.4 31.1 30.5 

2010 27 25.1 46.3 43.7 84.4 84.4 185 167 141 161 155 108 

2011 86.7 78.1 64.3 210 507 512 470 349 175 108 63.5 62.2 

 

The UF backwash and RO membrane concentrate contain hardness causing minerals such as 

calcium and magnesium. The reject quality data of the combined backwash and membrane 

concentrate from the St. Eustache WTP is shown in Table 4.2 with complete results displayed in 

Appendix I. The combined volume of reject discharged annually to the Assiniboine River is 

estimated to be 1130 dam3. Based on average annual flow conditions for the Assiniboine River 

the impact of the discharged concentrate reject is negligible (Table 4.2). This is due to the 

significant flow rate of the Assiniboine River, even at times of low flow, compared to the rate of 

reject discharge. Reject from similar systems has been discharged to surface water bodies in 

other locations across Manitoba without significant adverse effects on water quality. The CRWC 

will perform long-term sampling of the river water to verify water quality impacts. 

 

Impacts to fisheries and fish habitat are considered minor. 

 

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.  

 

No disturbance of the riverbank is expected as both the WTP raw water intake and membrane 

concentrate discharge will use existing infrastructure.  
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TABLE 4.2 EFFECTS OF MEMBRANE REJECT ON RIVER QUALITY 

Parameter 
UF and RO  

Combined Reject  
Assiniboine 

River  
Combined Average  

Flow  

  (L/s) 
 

(L/s) 

Flow Rate               43 - 72,294 

Low - 27,128 - 

High - 145,418 - 

 
   

  (mg/L) (mg/L) (mg/L) 

Hardness 818 508 508 

TDS 1340 709 709 

Calcium 161 96 96 

Magnesium 101 65 65 

Sodium 97 52 52 

Sulphate 611 279 279 

4.4 Groundwater Quality 

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

measures will be implemented to protect groundwater quality during construction activities.  

4.5 Groundwater Levels 

There are no changes to ground water withdrawal and no anticipated impact to groundwater 

levels as a result of this project.  

4.6 Vegetation 

Construction of the WTP and settling ponds will occur primarily in an area of cultivated 

farmland.  Pipelines will run through land that has been previously disturbed or within right-of-

way ditches. The reservoir will be built in an area used for agriculture and industrial purposes. 

The amount of vegetation disturbance is expected to be minimal. Potential effects to vegetation 

are considered to be negligible.  

4.7 Wildlife Habitat  

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

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

habitat loss were assessed to be negligible to minor. 
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4.8 Species at Risk 

Based only on existing data known to the Manitoba Conservation Data Centre no occurrences of 

rare plant or animal species exist in the project area at the time the request for information was 

made (Friesen, Chris. 2013. Personal communication. July 19). 

4.9 Noise and Vibration 

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

from the 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 

truck gates, back hoe buckets) are often heard. The noise will be in addition to regular 

community noises and the effects are considered minor. 

 

Scheduling of site activities can minimize the impact of noise, including scheduling construction 

during day-time hours. All equipment used on site will be fitted with appropriate mufflers and 

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

4.10 Employment/Economy 

Socio-economic implications may exist for the CRWC due to the initial costs of expanding the 

regional system. However the expansion will create opportunity for future customers which will 

generate revenue.  

 

The RMs of Headingley and Rosser are not expected to experience significant changes as a result 

of the project as environmental impacts are considered minor and short term. Positive local 

economic benefit may occur during construction. The potential effects of the project on 

employment and the economy were assessed to be positive. 

4.11 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 are considered to be minor effects. The potential effects are considered 

minor. 

4.12 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 reducing unnecessary vehicle idling.  

 

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

construction during high wind periods and re-establishing vegetation as soon as possible. 

5.2 Soils 

Mitigating potential soil contamination from petroleum products will be accomplished by the 

preparation of a response plan for potential spills, using spill clean-up equipment and materials, 

properly maintained equipment and appropriate fuelling equipment. 

 

Re-establishing vegetation as quickly as possible following construction will limit loss of soil due 

to wind or water erosion.   

5.3 Surface Water 

Mitigation of surface water issues will be achieved by redirecting surface water runoff and 

employing erosion control practices and silt fencing as required.   

 

Petroleum leaks or spills will be mitigated by using properly maintained equipment, spill clean-

up equipment and materials and appropriate fuelling equipment. The emergency response will 

follow guidelines from the specification in the event of a significant spill. In the event of a 

reportable spill, Manitoba Conservation and Water Stewardship will be notified through the 

emergency response line and appropriate measures taken according to Manitoba Conservation 

and Water Stewardship requirements. 

 

A 100 m setback from watercourses will be maintained for fuelling activities.   

5.4 Groundwater 

No impacts or environmental measures are anticipated. 

5.5 Vegetation and Wildlife 

Re-establishing vegetation will occur as soon as possible in disturbed areas. Impacts to wildlife 

habitat will be limited by minimizing the area of construction, soil disturbance and vegetation 
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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 and 

limiting idling. 

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.  

5.7 Noise and Vibration 

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

normal working hours and unnecessary 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 

the volume of water pumped and charged to ratepayers on a quarterly basis. Since all service 

connections are metered, abnormalities can be identified and rectified.  

5.9 Socio-Economic Implications 

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

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

employment opportunities during the construction phase.   
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Appendix A 

Cartier Regional Water Cooperative System 
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Appendix B 

Cartier Regional Water Cooperative Expansion  
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Appendix C 

Headingley WTP Site Plan 
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Appendix D 

Treatment Process Flow Diagram 
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Appendix E 

Water Rights Licence 
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Appendix F 

Operating Licence for a Public Water System 
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Appendix G 

Fish Species for Assiniboine River 
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Appendix H 

2012 Water Quality Results 
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Appendix I 

Membrane Concentrate Data 
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