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Executive Summary 

The Town of Grand Rapids 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 Grand Rapids water treatment plant (WTP). This Environment Act proposal is 
submitted for the discharge of membrane concentrate resulting from the process equipment of the 
water treatment plant. 

The Grand Rapids WTP was constructed in 2010 and commissioned in 2011. It has a rated capacity of 7.1 
L/s and 730 m3 of reservoir storage capacity. The WTP provides treatment and disinfection for 
approximately 479 people located in the Town of Grand Rapids and the Manitoba Hydro Generating 
Station staffing quarters known as Hybord.  

Raw water is supplied from a groundwater well that was installed in 2012 at the Grand Rapids WTP site. 
The treatment process utilizes a reverse osmosis (RO) system to reduce hardness and total dissolved 
solids (TDS) in the water. Chlorination is used to maintain a disinfection residual. Treatment parameters 
meet the Guidelines for Canadian Drinking Water Quality (GCDWQ).  

The treatment system generates a highly mineralized membrane concentrate which is currently 
discharged to the sewage lagoon located in the southwest corner of Grand Rapids between Hybord and 
the town. In order to conserve lagoon storage capacity this reject water will be diverted from the lagoon 
and discharged via a pipeline to the Saskatchewan River. The point of discharge is located approximately 
195 m east of the WTP.    
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List of Acronyms 

 

AO  Aesthetic Objective 

CLI  Canada Land Inventory 

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 

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 

UF  Ultrafiltration 

UV  Ultraviolet 

WTP  Water Treatment Plant 

  



Manitoba Environment Act Proposal  June 2013 
Town of Grand Rapids Water Treatment Plant Upgrade 
   

             

                The Manitoba Water Services Board         3 

1.0 Introduction  

The Town of Grand Rapids 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 WTP process to the 
Saskatchewan River. 

1.1 Background Information 

Until 2011 the residents of Grand Rapids used private and community wells for their water 
supply (UMA Engineering Ltd., 1999). The water drawn from the underlying limestone bedrock 
aquifer was untreated except for some homes which used individual water softeners. A fire 
truck provided fire protection for the Town.  
 
The Manitoba Hydro Generating Station staffing quarters known as Hybord located 
approximately 1 km southwest of Grand Rapids used a groundwater well as its water supply 
(UMA Engineering Ltd., 1999). Water was softened, chlorinated and then stored in a water 
tower prior to distribution. The fire fighting capacity of the Hybord WTP and water tower was 60 
L/s for 1.5 hours. 
 
Construction of the WTP in the Town of Grand Rapids was completed in 2011. A floor plan of the 
WTP is shown in Appendix A. In 2012 a groundwater well located 13.5 m west of the WTP 
building was installed to supply water for the Town and Hybord. The water treatment process 
consists of reverse osmosis (RO) to reduce hardness and TDS while chlorination maintains a 
disinfection residual in the distribution system (Appendix B). A 730 m3 reservoir located beneath 
the WTP building provides storage for fire protection and to allow for future growth of the town. 
A water distribution system is being installed in phases to pipe water to residences, community 
buildings and Hybord. 
 
Currently the membrane concentrate resulting from the water treatment process is discharged 
to the sanitary sewer system which empties into the sewage lagoon located in the southwest 
corner of Grand Rapids between Hybord and the town. The lagoon was constructed to service 
the original construction camp when the hydro electric dam was built in the 1960s. An 
expansion of the lagoon is required to provide sufficient capacity for wastewater collected from 
Hybord and Grand Rapids.  
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1.1.1 Previous Studies 

In 1999 the Manitoba Water Services Board retained UMA Engineering Ltd. to conduct a 
sewer and water feasibility study for the Town of Grand Rapids. The construction of a 
new WTP and reservoir was recommended to service both the Town of Grand Rapids 
and Manitoba Hydro’s Hybord site while an expansion of the existing sewage lagoon 
would provide wastewater treatment for both locations.   

In March 2009, AECOM Canada Ltd. prepared a Sewer and Water System Pre-Design 
Report for the Town of Grand Rapids. This report refined the concepts presented in the 
1999 UMA Engineering report and considered the results of site investigations, including 
survey, well drilling and geotechnical programs.    

1.1.2 Population 

As per Statistics Canada 2011 Census, the Town of Grand Rapids has a population of 279 
residents. Although Figure 1.1 demonstrates a slight decline in population since the 
1990s, for design purpose, considerations were made for potential future growth. 
Assuming an annual growth rate of 0.5% over 20 years the predicted population of 
Grand Rapids would be 308. Combined with the 200 people that may occupy the 
Manitoba Hydro Hybord site, the total estimated population is 508.   
 

 

 
FIGURE 1.1 - POPULATION TRENDS 
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1.1.3 Current and Projected Water Use 

Water treatment plant capacity is designed based on peak day demand. Water 
consumption records for Grand Rapids from 2012 and 2013 indicate an average daily 
water usage of 298 L/capita/day and a peak day factor of 4. The required treatment 
capacity is 8.4 L/s based on the projected water demand for a 20 year future population 
and a 20 hour WTP operating day (Table 1.1). The remaining four hours of the day are 
dedicated to maintenance operations.   

 
TABLE 1.1 – GRAND RAPIDS PROJECTED WATER DEMANDS 

Projected Water Demands 

  Unit Town of Grand 
Rapids 

20 Year Population   508 
Consumption Rate L/c/d 298 
Average Day Demand L/day 151 134 
Average Day Flow L/s 2.1 
Peak Day Factor   4 
Peak Day Demand L/day 605 536 
Treatment Capacity L/s 8.4 

1.1.4 Raw Water Source 

The raw water source is provided by a groundwater well that diverts water from a 
fractured limestone aquifer. The well is located at NE 27-48-13 W approximately 13.5 m 
west of the Grand Rapids WTP (Figure 1.2).  

 
FIGURE 1.2 – GROUNDWATER SUPPLY WELL LOCATED NEAR GRAND RAPIDS WTP 
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1.1.5 Water Rights Act 

Water Rights Act Licence 2011-033 (Appendix C) specifies that the water diverted from 
the groundwater well located at NE 27-48-13 W adjacent to the Grand Rapids WTP shall 
not exceed 76,000 m3 annually or a maximum rate of 0.0076 m3/s. Water shall not be 
diverted during any period when the water level in the aquifer as measured at the well 
is more than 28.0416 m beneath the surface of the ground. Based on water meter 
records for the Grand Rapids WTP, the water supply is currently being operated within 
its Licence limits.   

1.1.6 Water Quality 

The Office of Drinking Water (ODW) conducts annual audits of all public water systems 
which includes sampling and chemistry analysis every three years for secure 
groundwater sources. Raw and treated water quality data as sampled by the Office of 
Drinking Water on November 2, 2011 is presented in Table 1.2. Complete results are 
provided in Appendix F. 
 

TABLE 1.2 WATER QUALITY RESULTS (2011 ODW SAMPLING) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The raw water is high in hardness according to the GCDWQ. While not a health 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 

Parameter Unit Raw Water Treated Water GCDWQ 
     
Hardness (Total) as CaCO3 mg/L 270 4.9 ≤ 200/500 a 
Iron mg/L 0.14 < 0.10 ≤ 0.3 
Manganese mg/L 0.00563 <0.00030 ≤ 0.05 
Sodium mg/L 15.5 10.7 200 
Sulphate  mg/L 24.2 <0.50 500 
Fluoride mg/L 0.626 <0.020 1.5 
Chloride mg/L 14.9 4.77 250 
Nitrate-Nitrite  mg/L <0.0051 <0.0051 10 
Total Dissolved Solids mg/L 318 36 ≤ 500 
Total Organic Carbon mg/L 2.0 <1.0 - 
True Colour CU <5.0 <5.0 ≤ 15 
Turbidity NTU <0.10 0.24 ≤ 0.3 / 0.1b 
pH - 7.67 7.36 6.5-8.5 

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

bTurbidity 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. 
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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. 

 
Total dissolved solids (TDS) in the raw water do not exceed GCDWQ levels but are 
moderately high. TDS is not considered a health concern but is an aesthetic element 
that can make water undesirable. 

2.0   Description of Proposed Development 

2.1 Project Description 

The membrane treatment process at the Grand Rapids WTP produces a highly mineralized reject 
concentrate which is currently being sent to the sewage lagoon. This EAP pertains to the 
diversion of the membrane concentrate from the lagoon to the Saskatchewan River in order to 
conserve capacity of the lagoon. A gravity fed pipeline will be installed along an existing road 
that will discharge the concentrate to the river 195 m east of the WTP as shown in Figures 2.1 
and 2.2. The discharge outlet will protrude from the river embankment at an elevation 
approximately one meter about the water level. To prevent erosion at the outflow rock rip-rap 
will be installed. Construction of the pipeline/outlet will not impact other watercourses. 
 

 
FIGURE 2.1 - PROPOSED MEMBRANE CONCENTRATE DISCHARGE ROUTE 
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FIGURE 2.2 - ROAD TOWARD SASKATCHEWN RIVER THAT PROPOSED DISCHARGE ROUTE  
WILL FOLLOW 

2.1.1 Operation and Maintenance 

The Town of Grand Rapids is responsible for the operation and maintenance of the WTP, 
distribution pipelines and reject water discharge. The existing WTP in Grand Rapids is 
classified as a Class 2 facility. The Town 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. Operation requirements include measurements, monitoring, sampling, 
testing, record-keeping and reporting as per Operating Licence No. PWS-11-506 
(Appendix D). As currently required, periodic inspection, maintenance, bacteriological 
sampling and chlorine residual testing of the distribution pipelines are necessary.  

2.2 Certificate of Title 

The WTP is located on land owned by the Town of Grand Rapids on Lot No. 38, NE 27-48-13 W. 
The Certificate of Title No. 2087255 is provided in Appendix E. 

It is proposed that the membrane concentrate pipeline will be located on land in the road right 
of way which is owned by the Crown.  
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2.3 Existing and Adjacent Land Use 

The land for the proposed membrane concentrate discharge route and adjacent land is currently 
used for 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 in Town right of ways is not applicable.  

2.5 Project Schedule 

The project is scheduled to commence and be completed in 2013 with the receipt of all 
approvals. 

2.6 Project Funding 

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

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. 

2.8 Public Consultation 

Public consultation will not be conducted since no significant changes are anticipated with the 
proposed discharge of the membrane concentrate 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. 
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3.0 Physical Environment 

3.1 Physiographic Setting and Climate 

The Town of Grand Rapids is located in central Manitoba approximately 450 kilometres north of 
Winnipeg. It is situated on the north-western shore of Lake Winnipeg where the Saskatchewan 
River enters the Lake. The town is divided by Provincial Trunk Highway No. 6 with Hybord 
primarily making up the west portion of the community.  

 
The topography of the area decreases from a 267 metre elevation at Cedar Lake, which is east of 
Grand Rapids, to a 229 metre elevation at the town. The significant drop in elevation made this 
an ideal location to build the hydro generating station on the Saskatchewan River. 
 
Based on Environment Canada climatic data shown in Table 3.1, the mean annual temperature 
in the area is 0.8 degrees Celsius with below zero average daily temperatures from November 
through March.  Mean annual precipitation is 473.7 mm. 

 
TABLE 3.1 ENVIRONMENT CANADA HISTORICAL WEATHER DATA – GRAND RAPIDS, 
MANITOBA  

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

Daily Average (°C) -19.7 -15.4 -8.6 0.9 8.6 15.0 18.6 17.6 11.1 4.0 -6.7 -16.0 0.8 

Daily Maximum (°C) -15.0 -10.3 -3.1 6.2 14.2 20.2 23.5 22.4 15.3 7.7 -3.4 -11.8 5.5 

Daily Minimum (°C) -24.4 -20.4 -14 -4.4 3.0 9.9 13.7 12.7 6.7 0.3 -10.0 -20.3 -3.9 
  

            
  

Precipitation (mm)                           

Rainfall (mm) 0.0 0.2 2.9 12.0 39.6 78.4 72.3 63.7 58.2 30.7 4.3 0.0 362.4 

Snowfall (cm) 16.6 12.6 19.3 12.7 4.0 0.0 0.0 0.0 0.3 8.1 19.1 18.7 111.5 

Precipitation (mm) 16.5 13.0 22.2 24.6 43.6 78.4 72.3 63.7 58.5 38.7 23.6 18.6 473.7 

3.2 Hydrogeology 

Drill records for water wells installed in and around the Town of Grand Rapids between 1965 
and 1995 show that the limestone bedrock is the only exploitable aquifer in the area (UMA 
Engineering Ltd., 1999). The aquifer is considered to be confined due to the dense layer and low 
permeability of the 9 to 19 m of overlying till material. In locations where the bedrock extends 
to the ground surface the aquifer is considered unconfined.  

In December 2008 a test well was installed at the site of the proposed Grand Rapids WTP to 
determine the presence of a viable water supply for the community. The well flowed under 
artesian head conditions and demonstrated the capability to flow under non-pumping 
conditions in excess of 7.6 L/s (W.L. Gibbons & Associates Inc., 2009).  
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The supply well for the Town of Grand Rapids was installed at the WTP site in October 2012. The 
stratigraphy encountered consisted of 21.0 m of clay and till overburden followed by limestone 
to a depth of 66.1 m (W.L. Gibbons & Associates Inc., 2012). This well is capable of pumping at 
rates higher than 9.0 L/s.  

3.3 Hydrology 

The Saskatchewan River is the fourth largest river in Canada originating in the Rocky Mountains 
of Alberta. It travels approximately 1940 km east and enters Lake Winnipeg at Grand Rapids as 
shown in Figure 3.1 (Manitoba Hydro).  The drainage area of the river is about 340,000 km2. 
 
The Manitoba Hydro Grand Rapids Generating Station is located on the Saskatchewan River 
between Cedar Lake and Lake Winnipeg. This spot was chosen for the generating station due to 
the significant drop in elevation between the two lakes. The length of the river between the 
generating station and Lake Winnipeg, which flows by Grand Rapids, is approximately 3000 m.  
The width of this section of the River is approximately 430 m (Figure 3.2).  

 

FIGURE 3.1 - HYDROLOGY FEATURES NEAR THE PROPOSED DEVELOPMENT 
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FIGURE 3.2 - SASKATCHEWAN RIVER AT GRAND RAPIDS, MANITOBA 

3.4 Fish and Fish Habitat 

The Fisheries Branch of Conservation and Water Stewardship was contacted regarding fish and 
fish habitat of the Saskatchewan River within the project area. Year round the Saskatchewan 
River provides habitat for a number of resident large and small bodied fish species. These 
species consist of Lake Sturgeon, White Sucker, Longnose Sucker, Walleye, Burbot, Goldeye, 
Cisco, Lake Whitefish, Northern Pike, Sauger, Shorthead Redhorse, Yellow Perch, Longnose 
Dace, Spottail Shiner, Emerald Shiner, Ninespine Stickleback, Pearl Dace, Lake Chub, Trout 
Perch, Brook Stickleback, Common Carp, Central Mudminnow, Johnny Darter, Logperch, 
Spoonhead Sculpin, Blacknose Dace and Mottled Sculpin (Laureen Janusz, personal 
communication, April 9, 2013).  

3.5 Wildlife Habitat and Vegetation 

The project area is located within the Mid-Boreal Lowland ecoregion of the Boreal Plains 
ecozone (Agriculture and Agri-Food Canada). The ecoregion is classified as having a subhumid 
mid-boreal ecoclimate. It is a relatively flat, low-lying region with extensive wetlands covering 
approximately half the area. The cold and poorly drained fens and bogs are covered with 
tamarack and black spruce. The mixed deciduous and coniferous forest is characterized by 
medium to tall, closed stands of trembling aspen, balsam poplar with white and black spruce 
and balsam fir occurring in late successional stages. Permafrost occurs in isolated patches in 
peatlands and is more prevalent in the region’s northeastern section. Pulpwood and local 
forestry, some commercial fishing, water-oriented recreation and wildlife trapping and hunting 
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are the dominate uses of land in this region although seed grains, oilseeds and forage crops are 
produced where soils and drainage are suitable. Wildlife within the ecoregion includes moose, 
black bear, wolf, lynx, snowshoe hare and birds such as the ruffed grouse. 

 
The Canada Land Inventory (CLI) indicates that the production of waterfowl in the project area is 
severely limited or nonexistent. Located approximately eight kilometres from the project area 
are two sections along the shores of Lake Winnipeg that are important for migration and 
wintering. Species of waterfowl found in the area include duck, goose, pelican, sandhill crane 
and gulls (Natural Resources Canada).  

3.6 Socio-economic 

The project area is located within the Town of Grand Rapids. The Town covers an area of 85.95 
km2 and has a population of 279 people with 93 private dwellings (Statistics Canada, 2011). 
Grand Rapids is downstream from the Manitoba Hydro generating station which has been 
operational since 1968. The Manitoba Hydro staffing quarters known as Hybord is capable of 
contributing an additional 200 people for a total population of 479. Grand Rapids 33, a reserve 
located south east of the community on the opposite side of the Saskatchewan River has a 
population of 716. 
 
Businesses in the Town of Grand Rapids include lodgings, gas stations, banking institutions and 
restaurants, as well as a school, churches and recreational activities such as camping and fishing.  

3.7 Heritage Resources 

Most project activities will occur on previously disturbed Town 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 
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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 2000-2010 collected at the hydrometric flow station (05KL001) 
located on the Saskatchewan River at Grand Rapids, MB (Environment Canada) are summarized 
in Table 4.1.  

 
TABLE 4.1 MONTHLY MEAN DISCHARGES FOR SASKATCHEWAN RIVER (M3/S) 

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

2000 978 790 653 442 342 289 334 260 205 316 416 883 

2001 260 390 194 348 258 116 133 133 76.8 113 152 172 

2002 227 243 576 374 372 360 395 393 246 382 349 287 

2003 630 894 567 291 274 377 514 510 80 46 41.7 55.8 

2004 254 159 315 445 388 167 387 451 613 521 431 828 

2005 795 682 924 434 621 1410 1330 767 1350 1510 945 1060 

2006 1030 1440 908 449 922 997 970 758 303 536 641 665 

2007 1120 1420 771 692 775 1290 957 704 469 463 590 1060 

2008 1060 1200 648 324 370 472 660 513 431 299 342 647 

2009 783 827 392 128 276 200 193 223 403 508 253 761 

2010 - 796 557 281 152 339 1070 919 704 790 700 785 

 
Membrane concentrate contains hardness causing minerals such as calcium and magnesium. 
The quality data of the membrane concentrate from the Grand Rapids WTP is shown in Table 
4.2 with complete results displayed in Appendix G. The estimated concentrate discharged to the 
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Saskatchewan River annually is 37,000 m3. Reject concentrate from similar systems has been 
discharged to surface water bodies in other locations across Manitoba without having significant 
adverse effects on water quality. The Town of Grand Rapids will perform long-term sampling of 
the river water to verify water quality impacts. 
 
Surface water quality data for Cedar Lake upstream of the Saskatchewan River at the Grand 
Rapids Generating Station was provided by Manitoba Hydro (Allison Zacharias, personal 
communication, March 27, 2013). Using this information in combination with the flow rates and 
membrane concentrate data the potential impact of the proposed reject water discharge on the 
Saskatchewan River was determined (Table 4.2). During both high and low flow conditions the 
impact of the discharged concentrate is negligible.  This is due to the large volume of water and 
high flow rate of the Saskatchewan River.  

 
TABLE 4.2 EFFECTS OF CONCENTRATE REJECT ON RIVER QUALITY 

Parameter Concentrate  Saskatchewan River  Blended Flow  
  (L/s)  (L/s) (L/s) 

Flow Rate               Low 1.4 382 545  382 547 
High 1.4 803 727 803 729  

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

Hardness 1420.0 228.0 228.0 

TDS 1540.0 302.0 302.0 

Sodium 77.0 26.9 26.9 

Potassium 10.0 4.35 4.35 

Iron  0.6 0.15 0.15 

Manganese 0.03 0.03 0.03 

Sulphate 115.0 64.3 64.3 

Chloride 77.6 18.6 18.6 

Fluoride 2.85 0.14 0.14 

Total Kjeldahl Nitrogen 0.22 0.51 0.51 

Total Phosphorus <0.20 0.01 0.01 
 
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. Horizontal directional drilling will be 
conducted to install the pipeline at the drain outlet. This will eliminate excavation within the 
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riparian zone and minimize impacts. There is potential for some loss of drilling mud to surface 
water. 

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 in a residential area where land has been previously disturbed. 
As the area is already disturbed, it is 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  

The construction and operation activities associated with this project will be limited to areas 
already developed for urban 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 
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 Grand Rapids 
due to the costs of upgrading the WTP. There may be some positive local economic benefit 
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during construction. 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. The potential effects are considered 
minor. 

4.11 Climate Change 

There are no predicted impacts to climate as a result of the project activities. 

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 
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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 
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 
on a quarterly basis the volume of water pumped and charged to ratepayers. Since these 
services are metered, abnormalities can be identified and rectified. These measures result in 
reduced concentrate flows to the River.  

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 B 

Membrane Flow Diagram 
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Appendix D 

Operating Licence for a Public Water System 
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2011 Water Quality Results 
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Membrane Concentrate Quality 
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