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Executive Summary 

The Rural Municipality of Brokenhead (The RM) has requested The Manitoba Water Services Board 

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

Environment Act for an upgrade of the Water Treatment Plant (WTP). The expansion and upgrade involves 

the following:  

 

1. Installation of two new raw water supply wells and pipeline south of the existing water treatment 

plant;  

2. Construction of a new Tyndall-Garson WTP reservoir; 

3. Increase the draw of water from the new raw water supply wells, and; 

4. Construction of two new reverse osmosis treatment trains. 

 

The proposed upgrades will allow the RM to increase their water supply, as the existing WTP is nearing 

treatment capacity, and is unable to meet the projected future 20-year demand. This EAP is submitted for 

the proposed infrastructure, specifically for the new raw water supply wells. 

 

The LUD of Tyndall-Garson encompasses the Villages of Tyndall and Garson, which have populations of 

1001 and 748 respectively (2021 Census). They are supplied potable water from the WTP, which must be 

expanded to continue to supply them with a reliable and safe source of drinking water. The proposed 

expansion includes the installation of two new membrane trains on a single skid at the WTP, which is 

supplied groundwater from wells that draw water from the carbonate aquifer, and the construction of a 

new 442 m3 reservoir to connect to the existing distribution system (JRCC, 2021).  

 

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

reverse osmosis and nanofiltration elements. Concentrate water will continue to be discharged into the 

municipalities existing sewer system. With the proposed expansion the operating capacity of the Tyndall-

Garson WTP will increase from 13 to 32.4 L/s and provide a reliable water source for the public water 

system for the foreseeable future. 
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List of Acronyms 

AO  Aesthetic Objective 

CIP  Clean-in-Place 

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 

LUD  Local Urban District 

MWSB  Manitoba Water Services Board 

NF  Nanofiltration  

ODW  Office of Drinking Water 

OS  Operational Statements 

PR  Public Road 

RM  Rural Municipality 

RO  Reverse Osmosis 

TDS  Total Dissolved Solids 

THM  Trihalomethane 

TOC  Total Organic Carbon 

UV  Ultraviolet 

WTP  Water Treatment Plant 

  



Environment Act Proposal  September 2022 
RM of Brokenhead – Tyndall-Garson Water Treatment Plant 
Upgrade   

             

       

 Page 3 of 50 

1.0 Introduction  

The Rural Municipality of Brokenhead (RM) requested The Manitoba Water Services Board (MWSB) to 

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

Act for an upgrade of the Water Treatment Plant (WTP) in the Rural Municipality of Brokenhead. This 

document provides the compiled information required on Manitoba Conservation’s Environment Act 

Proposal Report Guidelines and Supplementary Guidelines for Municipal Water Supply Systems. This 

Environment Act Proposal includes components of the raw water wells and concentrate disposal and 

pipeline.  

1.1 Background Information 

The LUD of Tyndall-Garson which encompasses the Villages of Tyndall and Garson, shown in Figure 

1.1 below, is located approximately 40 km northeast of Winnipeg with populations of 1,001 and 

748 respectively in the 2021 census. Tyndall and Garson are both in the RM of Brokenhead, and 

share the RM of Brokenhead WTP. The RM of Brokenhead receives raw water from a carbonate 

aquifer, which supplies water to the public water system from this shared WTP. Raw water is 

currently pumped from two groundwater wells in close proximity to the WTP. The wells alternate 

daily. Each well has an approximate capacity of 19.2L/s. (JRCC, 2021). The WTP was originally 

constructed in 2006, and currently has a rated treatment capacity of 13L/s (JRCC, 2021). The 

average day demand for the period from July 2019 to June 2020 was 297.7 m3/day (JRCC, 2021). 

One jockey and four duty distribution pumps supply water to the distribution system depending 

on pressure and demand. 

 

Figure 1.1 – Map of Tyndall - Garson 
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The water treatment process involves pre-filtration followed by a single train reverse osmosis 

membrane system. Raw water is pumped to the WTP building, where antiscalant is injected prior 

to the reverse osmosis, to prevent scaling on the membranes. After passing through the 

membranes, filtered water is injected with a corrosion inhibitor and sodium hydroxide to raise 

the pH. Water is chlorinated for disinfection before it is stored in a two-chamber 988 m3 reservoir. 

Water is pumped using one jockey and four duty pumps. The jockey pump was designed for 6L/s 

and the duty pumps were designed for 25L/s. The reservoir was designed to accommodate 60L/s 

fire flow for a 2 hour duration (JRCC, 2021). 

The existing WTP was constructed in 2006, and is nearing treatment capacity to supply the needs 

of the RM into the future, as a steady growth rate is currently experienced and is projected to 

further increase.  

1.1.1 Previous Studies 

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

Act Proposal. 

 

RM of Brokenhead – Water Treatment Plant Upgrade Feasibility Study Letter Report, JR 
Cousin Consultants Ltd., 2021 

In 2021, JR Cousin Consultants Ltd. (JRCC) was retained by MWSB to prepare a feasibility 
study letter report to review solutions to provide treatment for the next 20 years. 

Garson/Tyndall Water Treatment Plant Upgrade Pre-Design Letter Report, JR Cousin 
Consultants Ltd., 2021  

In 2021, JR Cousin Consultants Ltd. (JRCC) was retained by MWSB to examine the RM of 
Brokenhead Water System and presented options and alternatives for upgrading the 
existing infrastructure and treatment process.  

Preliminary Hydrogeological Testing Results Supplementary Groundwater Supply – 

Tyndall – Garson WTP Upgrade, Friesen Drillers Ltd., 2022 

In 2022, Friesen Drillers Ltd. was retained by the RM of Brokenhead to study the geology 

and hydrogeology of the region including the RM of Brokenhead, specifically focusing on 

the area around Tyndall and Garson. Recent well assessments detailed an existing 

wellfield capacity of 27.6L/s, with a desire to increase raw water capacity by 25L/s. 

Friesens looked at 4 potential well locations and determined the well location with the 

best supply. 
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 The report recommended that continued monitoring of the aquifer should be 

undertaken by a network of monitoring wells to be established during testing. 

The monitoring wells could include provincial, municipal, and private wells. 

 The report recommended that a single 10 inch well would provide sufficient 

capacity for the project. 

Rural Municipality of Brokenhead Water Treatment Plant Upgrade, Geotechnical 

Investigation Report, TREK Geotechnical, 2022 

In 2021, TREK Geotechnical was retained by JRCC on behalf of the RM to review the 

geotechnical conditions surrounding the site of the proposed water treatment plant in 

the RM of Brokenhead. 

 The new reservoir expansion area is located on the site of the existing WTP, 

immediately to the west of the existing building and reservoir. The soil generally 

consists of clay and silt. 

 Groundwater depth on site at the time of drilling and a month afterwards was 

around 6.2m. 

 

1.1.2 Population 

Based on the 2016 Census, the Village of Tyndall had a population of 935, and increase of 

2.41% over its 2011 population of 830. The Village of Garson had a population of 647, an 

increase of 6.02% over its 2011 population of 486. Based on discussion with the RM and 

MWSB, the projected population in the Villages will continue to increase over the next 

few years at an annual population growth rate factor of 6.02% per year for Garson and 

2.41% for Tyndall. A 20-year population of approximately 4,487 is projected for the 

Villages (JRCC, 2021) as shown in Figure 1.2 below. 
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FIGURE 1.2 – VILLAGES OF TYNDALL AND GARSON POPULATION PROJECTION 

 

 

1.1.3 Current and Projected Water Use  

A WTP is designed based on peak-day demand. When calculating water consumption, 

typical average daily water usage ranges from 250 L/person/day to 300 L/person/day and 

peak day usage (peak day factor) is typically 1.5 to 2.0 times greater. Based on historical 

water consumption records, a 225 L/capita/day water usage and a peak day factor of 2.0 

were utilized (JRCC, 2021).  

The average day 20-year projected demand for the system is 1,070 m3/day (JRCC, 2021). 

The projected 2041 max-day demand for the system is 2,795 m3/day, with a peak hour 

flow of 58.9 L/s (JRCC, 2021). The new WTP will provide a reservoir which satisfies the 

required water storage, chlorine contact disinfection time, and emergency fire storage 

for a Class 5 WTP (240 L/s) with a total storage capacity of 1,415m3. The projected treated 

water demands are summarized in Table 1.1 below. 
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2.0 Description of Proposed Development 

2.1 Project Description 

The proposed development includes:  

 The construction of a two new raw water production wells south of the existing water 

treatment plant including well mechanization and a 150mm raw water supply pipeline;  

 construction of a new 442 m3 reservoir, and; 

 two new nanofiltration and reverse osmosis treatment trains installed on one skid. 

 

The treated water from the expanded WTP and new reservoir will connect to the existing treated 

water distribution system to service residents throughout the Communities. 

Figure 2.1 below shows the location of the new reservoir site with respect to the existing WTP.  

 
FIGURE 2.1 – LOCATION OF WTP (GOOGLE EARTH, 2019) 

2.1.1 Water Source 

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

Brokenhead since 2006. With the past operating history of the system, the quantity, quality, 

reliability and sustainability has been demonstrated for 16 years. Additional testing has 

been completed to demonstrate the efficacy of the system for the foreseeable future. 
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2.1.1.1 Well Installations 

Friesen Drillers Ltd. completed pumping tests of each municipal supply well to 

determine the capacity of the fractured limestone aquifer. The significant work 

surrounding these wells and the search for new wells at the existing site is 

covered more thoroughly in the appended report (See Section 3). Recent testing 

of well one at the WTP site provided a preliminary estimate of transmissivity for 

the aquifer of 149 m2/day (12,000 USGPD/ft). (Friesen Drillers, 2021).  

The overlying geology of the area consists of interlayered clay and till with 

variable amounts of sand and gravel. The upper surface of the carbonate aquifer 

bedrock ranges from depths of 5-11m (18-36ft) below grade. 

As part of the upgrade there will be the installation of two new production wells 

with adequate pumping capacity to satisfy the 50 L/s projected future demand. 

The new production wells will be equipped with pitless units, mechanized, and 

protected from surrounding runoff and vehicular traffic, and will operate similarly 

to the existing wells. The proposed location of the new production wells and 

proximity to the proposed WTP location is shown in Figure 2.2 below. 

 

FIGURE 2.2 - NEW PRODUCTION WELLS LOCATION (GOOGLE EARTH, 2022) 
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2.1.1.2 Raw Water Quality 

During the 72-hour pump test, water samples were collected and submitted for 

laboratory analysis to characterize the raw water quality of the aquifer. The 

results indicated that the aquifer is suitable water for nanofiltration and reverse 

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

quality summary is as shown above in Table 1.3. The results of the water analysis 

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

indicating that the aquifer yields consistent water quality. The well is also 

considered to be installed in a confined aquifer and is not in artesian condition. 

The complete raw water analysis can be found in Appendix C. 

2.1.1.3 Water Treatment Plant 

The RM of Brokenhead WTP is classified as a Class 2 Water Treatment Facility. 

The existing 13 L/s treatment system will be expanded with two additional 

treatment trains producing a total of 32.4 L/s nanofiltration and reverse osmosis 

treated water. The proposed filtration process with primary and secondary 

disinfection through chlorine injection is effective in protecting against viruses 

and cysts such as Cryptosporidium oocysts and Giardia lamblia cysts, and 

removing hardness, lead, arsenic, nitrates, total dissolved solids, iron, manganese 

and softening the water to acceptable concentrations. The process will effectively 

remove the aesthetic parameters of hardness, iron and manganese. The 

expanded treatment system will supply the projected 20-year population 

demand of the Communities while continuing to treat water that meets the 

GCDWQ and the Drinking Water Safety Act.   

The detailed design of the proposed WTP will be finalized for tender once the 

Environment Act Licence has been received and funding has been secured. 

2.1.1.4 Backwash and Concentrate Disposal 

Membrane systems generate a mineralized concentrate stream. Concentrate 

streams vary between 10%-30% of the total flow from membrane systems 

depending on the arrangement and type of membranes selected. The proposed 

system has a combined instantaneous reject rate from the new skid of 4.66L/s. 

The average day reject in design year 20 would be 300 m3 per day (Pers. Comm. 

– JRCC, Aug 12, 2022). 

The current concentrate is disposed of to the municipal wastewater treatment 

system. The additional concentrate created by the increased treatment is 

anticipated to be treated in the same manner. It is contained in a chamber in the 

water treatment plant which is then pumped into the municipal sewer system to 
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the lagoon. The lagoon was designed for a population of 3,753, or around year 16 

for the WTP design, and the design of the lagoon included the reject from the 

WTP.  

2.1.1.5 Operation and Maintenance 

The RM is responsible for operation and maintenance of the well site, WTP, and 

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

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

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

Manitoba Drinking Water Quality Standards Regulation. Operators will read 

customer water meters on a quarterly basis and respond to maintenance issues 

related to the system.  

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

accordance with relevant operations manuals and Drinking Water Safety Act 

regulations. Operation requirements will include measurements, monitoring, 

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

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

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

ensure the equipment is inspected and properly maintained. Operators will 

receive training during the commissioning phase by the selected equipment 

supplier, Delco Water. 

Other typical operating costs include; chemicals, maintenance personnel, 

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

fund for future membrane replacement or expansion and staff certification and 

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

water in the distribution system. 

2.2 Certificate of Title 

The reservoir expansion and the treatment capacity upgrades at the Brokenhead WTP will be 

constructed on land owned by the RM of Brokenhead.  

The raw water wells and mechanization infrastructure will be installed in the municipal right-of-

way (ROW) within the Rural Municipality of Brokenhead. Raw water supply pipeline will be 

installed along municipal ROW along May Street and on land owned by the RM. Easements will 

be requested if necessary to facilitate the installation of the pipeline.  
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2.3 Mineral rights 

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

2.4 Existing and Adjacent Land Use 

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

right-of-ways. Existing and adjacent land use will not change as a result of this development. 

2.5 Land Use Designation and Zoning 

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

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

applicable. 

2.6 Project Schedule 

The development of the water treatment plant project is anticipated to occur as a single phase 

project. The project is scheduled to commence in 2023 depending on the availability of funding 

and the receipt of all approvals. 

2.7 Project Funding 

Provincial and municipal funding has been secured for this project.  

2.8 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 Environment, Climate and Parks   
Office of Drinking Water 
Water Stewardship 

Manitoba Transportation and Infrastructure  
   

The contractor will be required to contact telephone, Hydro, gas, and communication utilities for 

utility locations and approvals. 

A letter was sent by the RM to local residences advising them of the well investigation.  

2.9 Storage of Petroleum Products and Other Chemicals 

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

near any well. Fuel will be supplied by fuelling trucks which are regulated under The Storage and 
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Handling of Petroleum Products and Allied Products Regulation. Records of fuel volumes and an 

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

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

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

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

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

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

refuelling on-site. Chemicals associated with the operation of the existing plant and for the new 

treatment trains include antiscalant (Vitec 3000), corrosion inhibitor (Clearhib 5), sodium 

hydroxide and sodium hypochlorite. Chemicals will be stored in designated areas within the plant 

complete with spill containment. General household cleaning products will also be stored at this 

site. 

2.10 Duty to Consult 

The proposed project does not involve any federally owned or Reserve lands. The Brokenhead 

Ojibway Nation (Brokenhead 4 Indian Reserve) is approximately 30 km north of Tyndall and 

Garson and is the nearest First Nation to the site. 
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2013 0 2.59 1.25 0.458 0.41 0.112 0.079 0.082 

2014 0.005 3.7 1.15 3.05 1.05 0.085 0.11 0.108 

2015 0.536 0.351 1.31 0.244 0.255 1.45 0.355 0.252 

2016 2.58 3.24 0.342 3.46 1.6 0.644 0.269 0.319 

2017 - - 0.543 0.21 0.302 0.106 0.107 0.098 

2018 - 0.738 0.1 0.112 0.052 0.037 0.054 0.061 

2019 0.247 2.37 0.162 0.066 0.062 0.043 0.255 2.03 

2020 0.453 2.36 0.487 0.21 0.07 0.047 0.058 0.062 

Average 
(m3/s) 

0.7558 2.852 1.022 1.388 0.601 0.315 0.292 0.421 

Minimum 
(m3/s) 

0 0.205 0.1 0.066 0.052 0.037 0.054 0.061 

Maximum 
(m3/s) 

2.58 7.65 3.35 4.67 1.62 1.45 1.65 2.03 

 
Figure 3.2 below shows daily discharge characteristics for Devils Creek (Station 05OJ016). 
 

 

FIGURE 3.2 WATER SURVEY OF CANADA STATISTICS CORRESPONDING TO 52 YEARS OF DATA             
RECORDED FROM 1971 - 2022  
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3.4 Fish and Fish Habitat 

The RM of Brokenhead is located in the Lake of the Woods Ecoregion, within the Boreal Shields 

Ecozone.  

The Department of Fisheries and Oceans (DFO) has an aquatic species at risk map, which identifies 

species at risk. Devils Creek is not home to any species at risk.  

Fish species found in Devils Creek have been provided from the Fish and Wildlife Branch of the 

Department of Natural Resources and Northern Development. The list of species provided include 

everything found in the creek and is not specific to the species present in the vicinity of Tyndall – 

Garson. Devils Creek is home to the following species: 

 Central Mudminnow (Umbra limi) 

 Johnny Darter (Etheostoma nigrum) 

 Blacksided Darter (Percina maculata) 

 Brook Stickleback (Culaea inconstans) 

 Fathead Minnow (Pimephales promelas) 

 Blacknose Dace (Rhinichthys obtusus) 

 Black Crappie (Pomoxis nigromaculatus) 

 Brown Bullhead (Ameiurus nebulosus) 

 Burbot (Lota lota) 

 Common Carp (Cyprinus carpio) 

 Channel Catfish (Ictalurus punctatus) 

 Emerald Shiner (Notropis atherinoides) 

 Freshwater Drum (Aplodinotus grunniens) 

 Goldeye (Hiodon alosoides) 

 Northern Pike (Esox Lucius) 

 Rock Bass (Ambloplites rupestris) 

 Sauger (Sander canadensis) 

 Tadpole Madtom (Notorus gyrinus) 

 Trout Perch (Percopsis omiscomaycus) 

 Walleye (Sander vitreus) 

 White Bass (Morone chrysops) 

 White Sucker (Catostomus commersonii) 

 Yellow Perch (Perca flavescens) 

Devils Creek is classified as a Class 2 waterbody, a waterbody which has slight limitations to the 

production of fish. Recreational fishing has been identified as a general use. 
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Brokenhead River is located near Devils Creek, and is in the same ecoregion, and as such is 

anticipated to have similar fish species to Devils Creek. 

Fish species found in the Brokenhead River have been provided from the Department of 

Sustainable Development – Wildlife and Fisheries Branch. It was noted that the list of species 

provided include all that have been found in the waterbody and does not pertain to a site specific 

area. Brokenhead River provides year round habitat for many species varying in size, including: 

 Stone Cat (Noturus flavus) 

 Northern Redbelly Dace (Chrosomus eos) 

 Black Bullhead (Ameiurus melas) 

 Blacknose Shiner (Notropis heterolepis) 

 Blacksided Darter (Percina maculata) 

 Brook Stickleback (Culaea inconstans) 

 Brown Bullhead (Ameiurus nebulosus) 

 Burbot (Lota lota) 

 Carp (Cyprinus carpio) 

 Central Midminnow (Umbra limi) 

 Chestnut Lamprey (Ichthyomyzon castaneus) 

 Common Shiner (Luxilus cornutus) 

 Fathead Minnow (Pimephales promelas) 

 Finescale Dace (Phoxinus neogaeus) 

 Freshwater Drum (Aplodinotus grunniens) 

 Hornyhead Chub (Nocomis biguttatus) 

 Johnny Darter (Etheostoma nigrum) 

 Longnose Dace (Rhinichthys cataractae) 

 Mimic Shiner (Notropis volucellus) 

 Northern Pike (Esox Lucius) 

 Pearl Dace (Margariscus nachtriebi) 

 Rock Bass (Ambloplites rupestris) 

 Shorthead Redhorse (Moxostoma macrolepidotum) 

 Smallmouth Bass (Micropterus dolomieu) 

 Tadpole Madtom (Notorus gyrinus) 

 Walleye (Sander vitreus) 

 White Sucker (Catostomus commersonii) 

 Yellow Perch (Perca flavescens) 

Recreational angling and commercial net have been identified as general uses. 
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3.5 Wildlife Habitat and Vegetation 

The RM of Brokenhead is located in the Lake of the Woods Ecoregion within the Boreal Shield 

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

vegetation within this region (Ecological Framework of Canada, 1995). 

 

Characteristic Wildlife: 

 Moose (Alces alces) 

 Black Bear (Ursus americanus) 

 Wolf (Canis lupus) 

 Lynx (Lynx canadensis) 

 Snowshoe Hare (Lepus americanus) 

 Woodchuck (Marmota monax) 

 Ruffed Grouse (Bonasa umbellus) 

 Hooded Merganser (Lophodytes cucullatus) 

 Pileated Woodpecker (Dryocopus pileatus) 

 Bald Eagle (Haliaeetus leucocephalus) 

 Turkey Vulture (Cathartes aura) 

 Herring Gull (Larus argentatus) 

 Waterfowl (Anseriformes) 

  

Characteristic Vegetation: 

 Trembling Aspen (Populus tremuloides) 

 Paper Birch (Betula papyrifera) 

 Jack Pine (Pinus banksiana) 

 White Spruce (Picea glauca) 

 Black Spruce (Picea mariana) 

 Balsam Fir (Abies balsamea) 

 White Pine (Pinus strobus) 

 Tamarack (Larix laricina) 

3.6 Socioeconomic 

The project area is located within the Rural Municipality of Brokenhead. The RM of Brokenhead 

had a population of 5,122 in the 2016 Census and is one of the quickest growing municipalities in 

Manitoba with a 10.5% growth rate from 2011 to 2016. The main economic base of the area is 

agriculture and various local quarries. 
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3.7 Heritage Resources 

Most project activities will occur in previously disturbed municipal and provincial right-of-ways. 

The proponent will work with Heritage Resources Branch to mitigate any concerns as required. 
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4.0 Potential Environmental Effects 

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

Environmental effects were identified from interactions between proposed project activities and 

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

environmental effects determined to be adverse.  

4.1 Air Quality 

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

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

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

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

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

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

4.2 Soils 

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

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

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

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

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

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

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

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

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

quality is assessed to be minor. 

4.3 Surface Water, Fish and Fish Habitat 

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

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

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

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

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

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

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

 



Environment Act Proposal  September 2022 
RM of Brokenhead – Tyndall-Garson Water Treatment Plant 
Upgrade   

             

       

 Page 24 of 50 

4.4 Groundwater Quality 

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

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

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

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

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

to be made.  

4.5 Groundwater Levels 

A new WRL will be applied for related to the installation of the new production wells. The available 

information indicates that the proposed withdrawal of groundwater is unlikely to result in adverse 

changes to groundwater levels outside of normal seasonal variation. Nevertheless, the potential 

still exists and monitoring of the groundwater levels will be required to identify any such adverse 

effects and allow the appropriate adjustments in the system operation to be made. 

4.6 Vegetation 

Construction will occur primarily within municipal right of ways or easements that are previously 

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

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

disturbance is expected to be minimal. 

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

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

considered to be negligible.  

4.7 Wildlife Habitat and Vegetation 

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

already developed for hydro lines or urban or agricultural uses. The potential adverse effects of 

wildlife habitat loss were assessed to be negligible to minor. 

4.8 Noise and Vibration 

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

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

dominated by equipment engines. However, miscellaneous short term impact noises (ie: dump 

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

and highway activities, and the effects are considered minor. 



Environment Act Proposal  September 2022 
RM of Brokenhead – Tyndall-Garson Water Treatment Plant 
Upgrade   

             

       

 Page 25 of 50 

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

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

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

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

4.9 Employment/Economy 

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

considered minor and short-term. Some economic implications may exist for the RM due to the 

costs of developing the water system; however, the RM will have a sustainable potable water 

supply to meet future demands. There will be some local economic benefit during construction. 

The proposed project will address the issue of limited treatment capacity of treated water for the 

RM. The potential effects of the project on employment and the economy are assessed to be 

positive. 

4.10 Human Health and Well Being 

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

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

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

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

considered minor. 

The project will result in the construction of a reservoir expansion at the current water treatment 

plant, the addition of equipment to increase treatment capacity and the mechanization of 

groundwater wells designed and operated to produce a treated water supply to meet current 

water quality standards. This will produce a higher standard of living in Tyndall and Garson. The 

effects of this on human health and wellbeing are considered positive. 

4.11 Climate Change 

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

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

determined to be adverse are identified and described below.  

5.1 Air Quality 

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

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

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

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

Burning of shrubs etc. will only occur on days and times where wind conditions are favorable. 

Burning could be limited to days permitted for burning according to the Manitoba Crop Residual 

Burning Program. 

5.2 Soils  

Mitigation to potential soil impacts through contamination from petroleum products include 

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

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

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

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

amount of soil disturbance can be implemented. 

5.3 Surface Water 

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

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

adjacent ditches and providing erosion control practices as required. 

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

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

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

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

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

Environment, Climate and Parks requirements. 

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

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

of disturbed soil. 
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5.4 Groundwater 

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

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

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

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

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

changes.  

The recommended water quality sampling program consists of quarterly sampling of groundwater 

for the first year of operation. Following this initial year of sampling, the recommended frequency 

is a minimum of annually. The laboratory analyses should include conductivity, hardness, 

alkalinity, total dissolved solids, major cations and anions (calcium, sodium, magnesium, hydrogen 

carbonate, sulfate, chloride), dissolved metals (including arsenic), and total iron and manganese. 

The samples should be collected at a designated location on the raw water side of the water 

treatment system using sample bottles and methods in accordance with the laboratory 

instructions. [Note: This sampling is separate from any routine sampling program required as part 

of the operation from the water treatment plant]. 

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

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

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

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

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

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

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

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

Water Rights Act Licensing process. 

5.5 Vegetation and Wildlife 

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

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

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

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

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

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

muffling vehicles and equipment, limiting idling and limiting the construction area.   
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Any potential loss and disturbance to vegetation and wildlife during operation may be mitigated 

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

monitoring and maintenance activities to previously disturbed areas.  

5.6 Fisheries 

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

runoff as previously mentioned in Sections 5.3 and 5.5. The project area is not located near any 

river or other fish habitat. The proponent will work with the provincial officials should any 

concerns arise. 

5.7 Noise and Vibration 

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

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

increased noise and vibration effects. 

5.8 Water Conservation 

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

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

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

are metered, abnormalities can be identified and rectified. 

5.9 Socio-Economic Implications 

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

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

be expected to enhance quality of life and economic viability for the Town. The proposed project 

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

opportunities during construction phase. 
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Appendix A 

Hydrogeology of Southern Manitoba 
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HYDROGEOLGOY OF TYNDALL GARSON (FRIESEN DRILLERS LTD 2022)
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Appendix B 

Water Rights Licence   
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Appendix C 

Raw & Treated Water Quality Analysis 
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Appendix D 

Membrane Treatment System Projection 
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Appendix E 

RM of Brokenhead Preliminary Hydrogeological Testing Results – Friesen Drillers 
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