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Executive Summary 

The Town of Deloraine requested The Manitoba Water Services Board (MWSB) to prepare an 

Environment Act Proposal for a Class 1 Development License under the Manitoba Environment Act for 

an upgrade to the Deloraine water treatment plant (WTP). This Environment Act proposal is submitted 

for the discharge of membrane concentrate resulting from the components of a new water treatment 

plant. 

Currently, the WTP provides treatment and disinfection for approximately 977 people in the Town of 

Deloraine in the RM of Winchester. The existing Deloraine WTP has a rated capacity of 7.5 L/s and 454 

m3 of reservoir storage capacity. The reservoir is incapable of supplying fire storage requirements 

providing for future growth.  

Raw water is withdrawn from a manmade reservoir located on the Turtlehead Creek, located southeast 

of the community. Current treatment process consists of conventional lime/soda ash coagulation, 

sedimentation and filtration treatment system. Prior to storage the water is recarbonated, chlorinated 

and fluoride is added. Water quality concerns include turbidity, manganese, high hardness and colour. 

Treatment parameters are reduced to meet the Guidelines for Canadian Drinking Water Quality 

(GCDWQ) with the occasional exception of turbidity. The current treatment system does not reduce 

organics adequately to prevent the formation of disinfection by-products such as THMs.    

To meet drinking water guidelines, the proposed development includes the construction of a 12 L/s 

membrane WTP located next to the existing WTP in the Town of Deloraine. The proposed treatment 

system will have highly mineralized reject water discharged to a storage pond located 160 m to the east 

of the WTP. The 22,555 m3 storage pond will be constructed to hold the equivalent of 200 days of 

storage (November to May). The cell will be drained twice per year to the East Medora Creek which 

empties into the Souris River.  The proposed new plant will have an additional 926 m3 reservoir capacity 

for a total storage of 1,380 m3. This size of reservoir would meet fire storage and future water storage 

requirements.  
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List of Acronyms 

 

AO  Aesthetic Objective 

DBP  Disinfection By-Product 

DWSA  Drinking Water Safety Act 

EAP  Environment Act Proposal 

GCDWQ Guidelines for Canadian Drinking Water Quality 

GUDI  Groundwater Under Direct Influence of Surface Water 
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UV  Ultraviolet 

WTP  Water Treatment Plant 
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1.0 Introduction  

The Town of Deloraine requested The Manitoba Water Services Board (MWSB) to prepare an 

Environment Act Proposal (EAP) to obtain a Class 1 Development License under the Manitoba 

Environment Act for an upgrade to the water treatment plant (WTP). This document provides the 

compiled information required in Manitoba Conservation’s Environment Act Proposal Report Guidelines 

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

submitted for the discharge of membrane concentrate resulting from the new WTP process to the East 

Medora Creek. 

1.1 Background Information 

In 1962 the MWSB constructed and operated a water treatment plant at the corner of Renton 

Avenue and Government Road in the southeast end of the Town of Deloraine. A manmade 

reservoir on the Turtlehead Creek, located southeast of the community provides the raw water 

supply for the town. Water is gravity fed from the reservoir to the treatment plant through an eight 

kilometre pipeline. The original plant consisted of a conventional process using coagulation, 

sedimentation and filtration treatment system. In 2000 the plant was upgraded to a new lime/soda 

ash treatment process. After clarification the water was recarbonated, filtered, chlorinated and 

fluoridated prior to storage and distribution.   

 

Existing water storage at the WTP includes a 90 m3 reservoir located beneath the plant and an 

adjacent 454 m3 underground reservoir.  The water tower that had been used for distribution and 

storage was decommissioned in 2004 when the pumping system was upgraded. 

 

Lime sludge produced during the water treatment process is pumped to one of two clay-lined 

sludge dewatering cells located east of the WTP.  The cells were constructed in 1994 and each cell 

has an approximate capacity of 5200 m3 (1). Retention of the sludge allows particulate matter to 

settle while the supernatant is discharged to a surface water ditch which drains to the East Medora 

Creek.  The sludge is disposed of at a licensed landfill. Environment Act Licence No. 1734 issued in 

December 1993 permits the Town of Deloraine to operate the dewatering sludge cells is included in 

Appendix D. 

1.1.1 Previous Studies 

A pre-design report for the water treatment plant upgrade was completed by Burnside 

Engineering in 1998. The report reviewed and summarized the design criteria and background 

information associated with the upgrade of the municipal water supply and treatment system 

for the Town of Deloraine. The report includes raw water quality and water demand 

projections. 
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In May 2001, Neegan Burnside Engineering and Environmental Ltd. prepared a pre-design 

report for the upgrade to the Town of Deloraine’s water distribution pumping system for 

domestic and fire flows.   

J.R. Cousin Consultants Ltd. conducted an engineering assessment of the water system 

infrastructure and water supply source for the Deloraine public water system in March of 

2009. The assessment analyzed conformance to the Drinking Water Safety Act (DWSA) and any 

potential adverse health risks with the water system. A need to increase reservoir capacity and 

improve the disinfection process was identified as required upgrades.  

In October 2011, the MWSB prepared a report titled “Deloraine Water treatment Plant 

Upgrading Study”. This report focused on plant deficiencies identified in the engineering 

assessment completed by J.R. Cousin Consulting Ltd. The study presented the option of 

upgrading the water treatment process to utilize Ultrafiltration (UF) and Reverse Osmosis (RO) 

membrane technology to improve water quality to the town.  

AECOM was retained by the MWSB to provide design services in 2013. The report provides 

design details required for upgrading the current WTP. The water treatment plant requires 

upgrading to meet drinking water standards in accordance with the DWSA and Guidelines of 

Canadian Drinking Water Quality (GCDWQ).  

1.1.2 Population 

Based on the 2011 Census, the Town of Deloraine has an estimated population of 977 

residents (2). The population trend for the town shows a decline since the 1980s with no 

change since 2006 (Figure 1.1).   

 

For design purposes allowances were made for potential future growth. Assuming an annual 

growth rate of 0.5% over 20 years the predicted population of Deloraine would be 1079. 

 

 

FIGURE 1.1 - POPULATION TRENDS 
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1.1.3 Current and Projected Water Use 

Wastewater treatment plant capacity is designed on peak day demand. As stated in the 

Deloraine Water Treatment Plant Upgrading Study prepared by the MWSB (3) water 

consumption records for Deloraine from 2007 to 2010 show average daily water usage in the 

range of 250 L/capita/day to 350 L/capita/day with a peak day factor of 1.5 to 2.0. An average 

consumption of 300 L/capita/day (L/c/d) and a peak day factor of 1.66 were determined for 

the system, which is consistent with the typical consumption for rural towns in Manitoba. 

 

Table 1.1 shows the required treatment capacity of 7.45 L/s based on the projected water 

demand for a 20 year future population and a 20 hour WTP operating day with the remaining 

four hours dedicated to maintenance operations.   

 

TABLE 1.1 - DELORAINE PROJECTED WATER DEMANDS 

Projected Water Demands 

  Unit Town of Deloraine 

20 Year Population   1,079 

Consumption Rate L/c/d 300 

Average Day Demand L/day 323,765 

Average Day Flow L/s 4.50 

Peak Day Demand L/day 536,491 

Peak Day Factor   1.66 

Treatment Capacity L/s 7.45 

 

1.1.4 Raw Water Source 

The raw water source is provided by a reservoir on the Turtlehead Creek (Figure 1.2). The 

reservoir is located eight kilometres southeast of the Town and has a storage capacity of 

1,726,900 m3.   

The raw water intake structure is 34 metres above the WTP. Raw water passes through a 

screened inlet and flows by gravity through a 200 and 150 mm asbestos cement pipeline to the 

water plant.  
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FIGURE 1.2 – DELORAINE RESERVOIR ON TURTLEHEAD CREEK 

1.1.5 Water Rights Act 

Water Rights Act Licence 2001-090 (see Appendix C) specifies that the water diverted from the 

Deloraine Dam Reservoir on Turtlehead Creek shall not exceed 271,370 m3 annually or a 

maximum rate of 0.008 m3/s.  Based on water meter records for the Deloraine WTP, the water 

supply is being operated within its Licence limits.   

 

Based on the new treatment system requirements an application to amend the Water Rights 

Act Licence will be submitted. An amendment will be made to increase the pumping rate to a 

maximum of 0.017 m3/s. The annual usage required for the new treatment system is 165,444 

m3 which is below the current licenced annual usage so no amendment for this rate is required. 

1.1.6 Water Quality 

The Office of Drinking Water (ODW) currently conducts annual audits of all public water 

systems which includes sampling and chemistry analysis once per year for surface water.  The 

Turtlehead Creek provides a water supply that generally conforms to the Drinking Water Safety 

Act (DWSA) and the Guidelines for Canadian Drinking Water Quality (GCDWQ) with the 

exception of turbidity, manganese, hardness and color as shown in Table 1.2.   

 

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 
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matters can serve as a food source for bacteria, viruses and protozoa and can cause serious 

health problems. Turbidity standards for surface water indicate that where possible, filtration 

systems reduce turbidity levels as low as possible, with a target of less than 0.1 NTU at all 

times. Treated water turbidity levels from individual filters: 

1. For membrane filtration, 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. If membrane filtration is the sole treatment 
technology employed, some form of virus inactivation should follow the filtration 
process.  

According to GCDWQ, high Manganese in the raw water is not considered a health concern 

but can affect taste as well as staining of laundry and plumbing fixtures making the water 

undesirable.   

 

Hardness can be classified as carbonate and non-carbonate hardness and is expressed as mg/l 

of CaCO3 or grains. Carbonate hardness is associated with calcium and magnesium carbonates 

and bicarbonates. The non-carbonate hardness is due to mostly calcium and magnesium 

sulphates, chlorides and nitrates. Hardness is not a health hazard but is an aesthetic concern. 

Hardness above 200 mg/l can cause staining and scum deposits on bathroom fixtures.  

Hardness levels between 80 to 100 mg/l are acceptable, levels greater than 200 mg/l are 

considered poor but tolerable and those in excess of 500 mg/l are considered unacceptable. 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. 

 

Color in drinking water may be due to the presence of metals such as iron and manganese and 

is often an indicator of organic matter such as tannins. These substances can be the precursors 

to the formation of disinfection by-products when reacting with a disinfectant such as free 

chlorine. The presence of colour in drinking water is an aesthetic parameter affecting the 

appearance and palatability of water.  

 

Following treatment, parameters are lowered to within the required regulations and 

guidelines. A disinfectant such as chlorine or ozone is used to produce microbiologically safer 

water. Disinfectants react with organic matter in the treated water to form disinfection by-

products (DBPs) such as trihalomethanes (THMs) and haloacetic acids. DBPs are suspected 

carcinogens and short term exposure can lead to dizziness, headaches, as well as problems 

related to the central nervous system. Total organic levels in the treated water prior to 

chlorination need to be reduced to less than 2.0 mg/L to ensure THM levels of less than 100 

µg/L based on a quarterly sample average. The current treatment method used at the 

Deloraine WTP does not sufficiently remove organic carbon and levels exceed the GCDWQ for 

THMs. An analysis of the water quality is summarized in Table 1.2. 
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TABLE 1.2 WATER QUALITY RESULTS (2009 – 2010 ODW SAMPLING) 

Parameter Unit Raw Water Treated Water GCDWQ 

     

Hardness (Total) as CaCO3 mg/L 342 - 410 112 - 136 ≤ 200/500 a 

Iron mg/L 0.024 - 0.066 < 0.020 ≤ 0.3 

Manganese mg/L 0.243 - 0.351 0.0007 - 0.001 ≤ 0.05 

Trihalomethanes (THM) µg/L - 118 - 203 ≤ 100 b 

Total Dissolved Solids mg/L 472 - 497 370 ≤ 500 

Total Organic Carbon mg/L 11.8 - 15.6 5.3 - 8.7  

True Colour CU 10 - 50 10 - 30 ≤ 15 

Turbidity NTU 2 - 6 ≈ 0.3 ≤ 0.3 / 0.1c 
 

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

unacceptable 

b THM based on average of quarterly samples 

c 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 

 

 The treatment process must be able to achieve a 3-log removal/inactivation of Giardia and 

Cryptosporidium and a 4-log removal/inactivation of viruses in the surface raw water supply.  

1.1.7 Compliance Plan 

An engineering assessment was completed by J.R. Cousin Consulting Ltd. in March 2009 (4). 

The assessment concluded that the plant is not capable of producing water in compliance with 

Provincial regulations and has inadequate reservoir capacity for meeting current system 

demands.  

2.0 Description of Proposed Development 

2.1 Project Description 

The proposed development includes the construction of a 12 L/s membrane WTP adjacent to the 

existing WTP.  A pre-engineered steel building with a footprint of approximately 16.4 m x 25.2 m 

will be located 15 m south west of the existing WTP on land owned by the Town (Figure 2.1).  A 

concrete reservoir and pumpwell will be built beneath the building. The reservoir will provide an 

additional 926 m3 of storage. The preliminary floor plan for the WTP is included in Appendix A. 

The WTP will utilize both ultrafiltration and reverse osmosis membranes in the treatment process. 
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FIGURE 2.1 - LOCATION OF WTP 

This EAP pertains to the storage and discharge of the membrane unit reject to the storage pond and 

through the discharge route to the East Medora Creek. Highly mineralized reject water generated 

from the membrane treatment will be pumped to a storage pond which will be constructed 160 m 

east of the WTP.  

The reject water will be discharged twice per year, in the spring and fall, to the East Medora Creek 

which joins the Medora Creek and ultimately discharges into the Souris River near the Village of 

Napinka. Based on the average day production of reject water of 108,000 L/day or 25% of the total 

raw water usage and 200 days of storage capacity the required pond volume will be 21,584 m3. The 

volume of the constructed storage pond will be 22,555 m3with the top inside berm measuring 150 x 

100 m. The storage pond will include the volume of the existing lime sludge cells, which will be 

converted and expanded to the north of the existing cells as shown in Figure 2.2.  

The proposed drainage pathway for the reject water will be the same used for supernatant from 

the existing lime sludge cells. The reject water will be pumped from the storage cell to a ditch that 

runs north and then east to the East Medora Creek.   
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FIGURE 2.2 – EXPANSION OF REJECT WATER STORAGE CELL 

2.1.1 Operation and Maintenance 

The Town of Deloraine will be responsible for the operation and maintenance of the WTP and 

distribution pipelines and reject water storage cell. The existing WTP in Deloraine is classified 

as a Class 1 facility. An application for reclassification will be required for the new WTP. The 

Town will ensure that all WTP operators are certified with the appropriate classification level. 

 

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

efficient manner in accordance with relevant operations manuals and DWSA regulations. 

Operation requirements will include measurements, monitoring, sampling, testing, record-

keeping and reporting. The operators will receive training during the commissioning phase and 

will ensure the equipment is inspected and properly maintained. As currently required, 

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

distribution pipelines will be necessary. Additional sampling for turbidity and trihalomethanes 

(THMs) of the treated water will be conducted as required by the DWSA regulations for 

surface water systems. 
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2.2 Certificate of Title 

The new WTP will be located adjacent to the existing WTP on land owned by the Town of 

Deloraine on NE 03-03-23 W.  

The storage pond for the reject water will be built where the current sludge cells are located at 

NW 02-03-23 W.  The Town of Deloraine currently owns the land where the existing cells are 

located and is in the process of purchasing the land required for the new pond expansion.   

The proposed drainage pathway for the reject water will be the same as for the supernatant 

from the existing lime sludge cells which drains through municipal right-of ways.  

The Certificates of Titles are provided in Appendix E. 

2.3 Existing and Adjacent Land Use 

The land for the proposed reject water storage pond is currently used as the existing lime 

sludge cells and agriculture. Adjacent land is used for agriculture and residential purposes. 

Existing adjacent land use will not change as a result of this development. 

2.4 Land Use Designation and Zoning 

Zoning designation for the pipelines on municipal owned land is not applicable.  

2.5 Project Schedule 

The project is scheduled to commence in May 2013 and be completed by the end of 2013 with 

the receipt of all approvals. 

2.6 Project Funding 

This project will be cost shared between the MWSB and the Town of Deloraine.  

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    

 

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

approvals. 
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2.8 Public Consultation 

Public consultation is not anticipated as the upgrade will result in positive improvements to 

water quality and infrastructure. Currently the sludge cells discharge supernatant to the East 

Medora Creek and no significant changes are anticipated with the proposed discharge of the 

membrane reject water.   

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. 

 

Chemicals associated with the operation of the plant will be stored in designated areas within 

the plant complete with spill containment. General household cleaning products will also be 

stored at the WTP site. 

3.0 Physical Environment 

3.1 Physiographic Setting and Climate 

The Town of Deloraine is located in south-western Manitoba in the Rural Municipality of 

Winchester.  It is approximately 110 km southwest of Brandon near Turtle Mountain Provincial 

Park on Provincial Highway #3. Topography varies with an elevation of 425 metres in the 

northwest along the Souris River to and elevation of 495 m near the WTP. The reservoir on the 

Turtlehead Creek dam is at an elevation of 530 m.  

 

Based on Environment Canada climatic data shown in Table 3.1, the mean annual temperature 

in the area is 3.3 degrees Celsius with below zero average daily temperatures from November 

through March.  Mean annual precipitation is 478.1 mm. 
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TABLE 3.1 ENVIRONMENT CANADA HISTORICAL WEATHER – DELORAINE, MANITOBA (5) 

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

Daily Average (°C) -15.5 -12.2 -4.7 4.9 12.6 17.1 19.5 18.5 12.2 5.4 -4.5 -13.2 3.3 

Daily Maximum (°C) -9.7 -6.7 0.6 11.2 19.3 23.5 26.1 25.4 18.6 11.5 0.3 -7.9 9.3 

Daily Minimum (°C) -21.3 -17.6 -9.9 -1.3 5.8 10.6 12.8 11.6 5.7 -0.9 -9.2 -18.5 -2.7 
  

            
  

Precipitation (mm)                           

Rainfall (mm) 0.4 0.3 3.7 22.8 47.8 85.3 67.4 58.5 50.7 24.2 4.1 0.8 366 

Snowfall (cm) 19.1 14 20.7 11 2.1 0.2 0 0 0.5 9.8 16.5 18.5 112.3 

Precipitation (mm) 19.6 14.3 24.4 33.8 49.9 85.3 67.4 58.5 51.2 33.9 20.6 19.3 478.1 

 

3.2 Hydrogeology 

A report prepared for the Turtle Mountain Conservation District in 1978 using data from the 

Water Resources Division of the Department of Mines, Resources and Environmental 

Management (6) indicates that Deloraine is situated in the physiographic area of the District 

known as the Lowland. This area occupies the north and west part of the Conservation 

District. Groundwater in this area is generally salty, of very poor quality or is not available.   

The water supply for the Town of Deloraine is from a surface water reservoir. 

 

The field investigation conducted by AECOM in 2013 for the Town of Deloraine Water 

Treatment Plant Functional Design Report (1) included drilling of four test holes within the 

proposed facility footprint. Seepage was encountered in two of the test holes at 4.6 m below 

the ground surface. A standpipe piezometer was installed and the water level was measured 

in the standpipe at 7.7 m below ground surface.  

3.3 Hydrology 

As part of the East Souris River (ESR) watershed, the Medora Creek is one of four main 

tributaries that flow into the Souris River (7). It originates on the northern slopes of the Turtle 

Mountains and flows northwesterly entering the Souris River near the Village of Napinka. 

Branches of the Medora Creek, the West Medora Creek and the East Medora Creek run on the 

west and east sides of the Town of Deloraine as shown in Figure 3.3. Flow in the Medora Creek 

is intermittent throughout the year, primarily after spring thaw in the March to May period 

and occasionally after heavy rainfall (8).    

 

The Souris River originates in Saskatchewan, is approximately 720 km long, and has a drainage 

area of 45,000 km2.  

 

The Deloraine reservoir constructed on Turtlehead Creek covers 31 ha and contains 1,730 

dam3 when operated at full supply level. The drainage area of the reservoir is 76.7 km2. 
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 FIGURE 3.3 – HYDROLOGY FEATURES NEAR THE PROPOSED WTP DEVELOPMENT 

3.4 Fish and Fish Habitat 

Potential fish habitat in the project area includes the East Medora Creek which runs on the 

east side of the Town of Deloraine, the Medora Creek and the Souris River. Native fish species 

of the Souris River are northern pike, bullhead, walleye, shorthead redhorse sucker and white 

sucker, in addition to numerous species of minnow (6). Non native species that exist include 

small and large mouth bass, brown and rainbow trout. 

3.5 Wildlife Habitat and Vegetation 

The project area is located within the Aspen Parkland Ecoregion of the Prairies ecozone (9). The 

ecoregion is classified as having a transitional grassland ecoclimate. Most of the ecoregion is 

now farmland but in its native state, the landscape was characterized by trembling aspen, oak 

groves, mixed tall shrubs, and intermittent fescue grasslands. The ecoregion provides a major 

breeding habitat for waterfowl and includes habitat for white-tailed deer, coyote, snowshoe 

hare, cottontail, red fox, northern pocket gopher, Franklin's ground squirrel, and bird species 

like sharp-tailed grouse and black-billed magpie. It produces a wide diversity of crops, 

including spring wheat and other cereals, oilseeds, as well as forages and several specialty 

crops. The project area has been developed for agricultural uses resulting in reduction of 

habitat for several of these species. 
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The proposed WTP site and storage cell are located within an area containing numerous 

potholes which are part of the prairie pothole region extending from southern Alberta to 

western Manitoba and south into South Dakota. This is the most important waterfowl 

production area in North America. In Manitoba, water fowl conservation efforts through the 

North American Waterfowl Management Plan (NAWMP) are concentrated in the prairie 

pothole region. NAWMP programs target lands with high capacity for waterfowl production, 

which includes lands classified as 1 to 3 by the Canada Land Inventory (CLI) Land Capability for 

Waterfowl classification system.  The WTP and cell are located within lands generally classified 

CLI 4 and 5 which have moderate limitations to the production of waterfowl (10).  

3.6 Socio-economic 

The project area is located within the Town of Deloraine. The town has an area of 

approximately 2.25 km2 and a population of approximately 977 people and 498 private 

dwellings (2). The community offers a hospital, a K-12 school and various businesses such as 

hotels, banking institutions, a gas station and grocery store. The main economic base is 

agriculture with a growing contribution from the oil industry.  Nestibo Agra, a sunflower seed 

processing facility established in 1996 contributes to the Deloraine economy.   

3.7 Heritage Resources 

Most project activities will occur in previously disturbed municipal and agricultural 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 and gaseous and particulate emissions will be created by the 

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 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. 
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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 

No water quality is available for the East Medora Creek or the Medora Creek. The nearest 

surface water quality data available for the Souris River is provided by the Water Quality 

Management Section of Manitoba Conservation and Water Stewardship (11) and is used to 

determine the potential impact of the proposed reject water discharge (Table 4.1). Complete 

results of the sample are attached in Appendix F.   

 

Membrane concentrate stream contains hardness causing minerals such as calcium and 

magnesium. The projected membrane concentrate quality is summarized in Table 4.1 and the 

complete results are displayed in Appendix G.  

 

TABLE 4.1 WATER QUALITY RESULTS (APRIL 2012) 

Parameter Unit Projected Reject Souris River 

Hardness mg/L 1626.6 314 

TDS mg/L 2712.9 672 

Sodium mg/L 80.1 91 

Potassium mg/L 38.7 12.1 

Iron mg/L 0.1 0.59 

Manganese mg/L 1.0 0.165 

Sodium mg/L 80.1 91 

Sulphate mg/L 667.6 265 

Chloride mg/L 51.1 23 

pH - 8.4 8.3 
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Flow data and the monthly average flows from 2000-2010 collected at the hydrometric flow 

station (05NF001) located on the Souris River at Melita, MB (12) are summarized in Table 4.2. 

The estimated amount of concentrate reject water released annually to the storage pond is 

approximately 39,420 m3. The storage pond will be discharged twice per year to the East 

Medora Creek where it will travel with the Medora Creek and ultimately discharge in the 

Souris River. Reject water from similar systems has been discharged to surface water bodies in 

other locations across Manitoba without having significant adverse effects to water quality. 

The Town of Deloraine will perform long-term sampling of the drain water to verify water 

quality impacts. 

 

TABLE 4.2 MONTHLY MEAN DISCHARGES FOR SOURIS RIVER (M3/S) 

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

2002 - - 0.2410 0.343 0.531 - - - - - - - 

2003 - - 4.58 11.8 9.50 - - - - - - - 

2004 - - 0.010 2.40 4.85 - - - - - - - 

2005 - - 1.47 36.9 19.2 49.7 94.0 - - - - - 

2006 - - 2.02 43.0 21.1 - - - - - - - 

2007 - - 0.744 1.59 0.200 - - - - - - - 

2008 - - 0.020 0.066 0.039 - - - - - - - 

2009 - - - - 98.3 - - - - - - - 

2010 - - 7.97 27.1 16.8 26.2 43.4 18.0 18.6 18.3 - - 

 

Impacts to fisheries and fish habitat are considered minor. 

 

Based on the proposed storage pond design a maximum discharge rate of concentrate to the 

East Medora Creek is estimated to be 36.7 L/s. The reject water ultimately flows to the Souris 

River. Table 4.3 provides the impact of the combined flow discharge on the Souris River during 

periods of low and high flows. The low and high flows are based on the monthly averages 

collected over a 9 year period as shown in Table 4.2. During high flow conditions, the impact 

of the discharged concentrate is negligible. During low flow conditions there is a small 

measurable impact.  At low flow conditions, TDS is increased approximately by 5%. It should 

be noted that during the fall discharge the East Medora Creek flow may only consist of the 

membrane concentrate alone.  
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TABLE 4.3 EFFECTS OF REJECT WATER ON RIVER QUALITY 

Parameter Reject  Souris River  Low Flow  High Flow  

 
(L/s) 

 
(L/s) (L/s) 

Flow Rate 36.7 
 

2166.7 687,035.7 

     

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

Hardness 1627 314 336 314 

TDS 2713 672 706 672 

Sodium 80 91 91 91 

Potassium 39 12 13 12 

Iron  0 1 1 1 

Manganese 1 0 0.2 0.2 

Sodium 80 91 91 91 

Sulphate 668 265 272 265 

Chloride 51 23 23 23 

 

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 will occur primarily on agricultural lands that are previously disturbed, regularly 

managed, comprised primarily of crops and grasses. As the areas are already disturbed, they 

are unlikely to contain rare plant species. The amount of vegetation disturbance is expected to 

be minimal.  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. 

 



Manitoba Environment Act Proposal  March 2013 
Town of Deloraine Rural Water Supply System Expansion 
   

             

                The Manitoba Water Services Board         19 

4.8 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 for 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.  

4.9 Employment/Economy 

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

are considered minor and short term. Some economic implications may exist for Deloraine 

due to the costs of developing the treatment system. However, the Town will have a 

sustainable potable water supply to meet future demands. There will be some positive local 

economic benefit during construction. 

 

The proposed project will address the issue of poor water quality. The potential effects of the 

project on employment and the economy were 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 are 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 treated water to meet current water quality standards.  The effects of this on human 

health and well-being are proven to be 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 and operating 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 

providing 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 

The construction and implementation of the storage pond will contribute to water 

conservation in the system.  

5.9 Socio-Economic Implications 

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

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

expected to enhance quality of life and economic viability for the town. 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 

Preliminary Floor Plan 
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Appendix B 

Membrane Flow Diagram 
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 Appendix C 

Water Rights Licence 
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Appendix D 

Environment Act Licence for Sludge Dewatering Facility 
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Appendix E 

Certificates of Title 
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Appendix F 

Water Quality Results 
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STATION_NO MB05NFS024   

STATION_NAME SOURIS RIVER   

STATION_DESCRIPTION SOURIS RIVER EAST OF MELITA ON HWY #3   

SAMPLE_DATETIME 4/16/2012 10:00:00 AM   

ALKALINITY CO3(CALCD_) L12 mg/L 

ALKALINITY OH(CALCD_) L6.8 mg/L 

ALKALINITY TOTAL CACO3 214 mg/L 

ALKALINITY TOTAL HCO3(CALCD_) 260 mg/L 

ALUMINUM DISSOLVED L0.002 mg/L 

ALUMINUM TOTAL 0.376 mg/L 

ANTIMONY TOTAL 0.00024 mg/L 

ARSENIC TOTAL 0.00273 mg/L 

BARIUM TOTAL 0.0601 mg/L 

BERYLLIUM TOTAL L0.0002 mg/L 

BISMUTH TOTAL L0.0002 mg/L 

BORON TOTAL 0.086 mg/L 

CADMIUM TOTAL 0.00004 mg/L 

CALCIUM TOTAL 54.4 mg/L 

CARBON TOTAL INORGANIC 48.9 mg/L 

CARBON TOTAL ORGANIC (TOC) 16.4 mg/L 

CARBON TOTAL 65.4 mg/L 

CESIUM TOTAL L0.0001 mg/L 

CHLORIDE (CL) 22.7 mg/L 

CHROMIUM HEXAVALENT DISSOLVED L0.01 mg/L 

CHROMIUM TOTAL (CR) L0.001 mg/L 

COBALT TOTAL 0.00069 mg/L 

COLOUR TRUE 24.1 CU 

CONDUCTIVITY (AT 25C) 929 uS/cm 

COPPER TOTAL (CU) 0.00208 mg/L 

DEPTH OF SAMPLING FROM SURFACE 0 m 

HARDNESS TOTAL (CALCD_) CACO3 314 mg/L 

IRON TOTAL (FE) 0.59 mg/L 

LEAD TOTAL 0.00063 mg/L 

LITHIUM TOTAL 0.0514 mg/L 

MAGNESIUM TOTAL 43.4 mg/L 

MANGANESE TOTAL (MN) 0.165 mg/L 

MOLYBDENUM TOTAL 0.00271 mg/L 

NICKEL TOTAL 0.0036 mg/L 

PH 8.3 pH units 

POTASSIUM TOTAL 12.1 mg/L 
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RUBIDIUM TOTAL 0.00172 mg/L 

SELENIUM TOTAL L0.001 mg/L 

SILICON TOTAL 1.33 mg/L 

SILVER TOTAL L0.0001 mg/L 

SODIUM TOTAL 90.8 mg/L 

STRONTIUM TOTAL 0.273 mg/L 

SULPHATE (S04) 265 mg/L 

TELLURIUM TOTAL L0.0002 mg/L 

TEMPERATURE WATER (FIELD) 4 Deg C 

THALLIUM TOTAL L0.0001 mg/L 

THORIUM TOTAL L0.0001 mg/L 

TIN TOTAL L0.0002 mg/L 

TITANIUM TOTAL 0.0126 mg/L 

TOTAL DISSOLVED SOLIDS 672 mg/L @180C 

TOTAL SUSPENDED SOLIDS 36 mg/L 

TURBIDITY 22.8 Ntu 

URANIUM TOTAL 0.00352 mg/L 

VANADIUM TOTAL 0.00258 mg/L 

ZINC TOTAL (ZN) L0.005 mg/L 

ZIRCONIUM TOTAL 0.00048 mg/L 

* Water quality data provided by Water Quality Management Section, Manitoba Conservation and Water 
Stewardship  
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Appendix G 

Projected Reject Quality 
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