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

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

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.

East'Selkirk
P

oy

;l.‘o.‘x'w:am < ] Ga rSO n I
] TR 4 <
“Tyndall

L 3

WestiSaint Paul

Cloverleaf

©akbank
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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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e 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.

e 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.

e 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.

e 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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TABLE 1.1 — PROJECTED TREATED WATER DEMAND FOR THE RM OF BROKENHEAD

Projected Treated Water Demand for the RM of Brokenhead Water System

Quantity Units
2016 Population 1,582 Capita
2041 Population (@1.6% Growth/yr) 4,758 Capita
Consumption/Capita/Day 225.0 L/c/day
2041 Average Day Consumption 1,692 m3/day
2041 Average Day Demand 19.6 L/s
Peak Day factor 2.0 -
2041 Peak Day Consumption 2,795 m3/day
2041 Peak Hour Demand (20-hour operating day) 58.9 L/s

1.1.4 Raw Water Source

Two wells provide the raw water supply for the RM of Brokenhead from a fractured
limestone aquifer, the Lower Carbonate Aquifer. The water-bearing zone interface varies,
but lies approximately 3-9m below the ground surface. The two existing wells were drilled
in 2001 and 2011 and are at the site of the WTP, approximately 27.5m apart. The well
screens are approximately 40m below the ground level in the fractured limestone. Based
on the analysis, the wells are classified as non-GUDI wells (Friesen Drillers, 2021).

The new well site located on May Street consists of two wells located on the west side of
the municipal road right-of-way, approximately 800m south of the existing water
treatment plant.

The wells are recommended to be constructed into the carbonate aquifer utilizing a
250mm (10in) casing to a depth of 67m (220ft). Final installation during construction
should include a pitless unit, bollards to protect the well-head, and mounding to ensure
surface runoff from the surrounding area does not approach to the pitless unit and casing.

The well was noted to be producing clean water and located in the aquifer where clean
factures existed, and produced significant yields sufficient to supply the proposed WTP
project. Complete details are provided in the appended report.

1.1.5 Water Rights Act

The RM of Brokenhead utilizes Water Rights License No. 2005-083. The Licence allows the
maximum instantaneous rate of withdrawal to be 0.02 m3/s (20 L/s) and a maximum
annual usage of 226 dam3/yr from the aquifer.

In 2016, Friesen Drillers Ltd. completed a hydrogeological assessment of the carbonate
aquifer as a municipal water supply for the RM of Brokenhead. From water use records,
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the RM is currently using 116,435 m3, approximately 50% of their annual allowance. An
instantaneous pumping rate of 50 L/s is required for the proposed system to supply the
projected maximum day demands. The estimated 20-year treated water demand is 19.6
L/s average day and 32.4 L/s peak day (JRCC, 2021). The WTP has been designed as a 50
L/s (raw water) WTP. Table 1.2 summarizes the projected raw and treated water demand
for the RM of Brokenhead.

TABLE 1.2 — PROJECTED TREATED WATER DEMAND FOR THE RM OF BROKENHEAD WTP

Treated ET Units
Demand Demand
Instantaneous
Withdrawal 324 50.0 L/s
Average 19.6 20.6 L/s
Consumption
Annual Allocation 618,105,600 650,000,000 L/year
Annual Allocation 618,105.6 650,000 m3/year
Annual Allocation 618.1 650 dam?/year

According to the current Water Rights Act Licence, the maximum rate at which water may
be diverted instantaneously shall not exceed 20 L/s and the total annual usage of water
diverted in any one year shall not exceed 226 cubic decameters. As Table 1.2 indicates,
the demand will exceed the allowable withdrawal of the current Water Rights Licence,
and a new licence will be required. In conjunction with the raw water exploration,
Friesen’s Drillers on behalf of the Town have applied for a Groundwater Exploration
Permit (GEP) for the new sites. A new WRL will be applied for in conjunction with the
installation of the new raw water supply system by Friesen Drillers to request an annual
allocation of 528.5 acre-ft/year (650 dam?/year).

The Office of Drinking Water (ODW) currently conducts annual audits of all public water
systems which includes sampling and chemistry analysis every three years for secure
groundwater sources and once per year for surface water and GUDI supply systems. In
addition, the operator tests chlorine residuals daily on the treated water. The water
quality analysis can be found summarized in Table 1.3 on the following page. Water from
the new wells is within the range of parameters experienced in the existing raw water

quality data.

No raw water quality parameters currently exceed the GCDWQ maximum acceptable
concentration health requirements. However, hardness, iron, and TDS all exceed the
current or proposed GCDWQ aesthetic objectives. In treated water, all tested parameters

met guidelines.
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The proposed WTP upgrade will draw water from the same source as the existing plant.

TABLE 1.3 WATER QUALITY RESULTS (2022)

Parameter Unit GCDWQ Existing Existing New Well
Treated Wells Raw Raw Water
Water Water
Alkalinity (Total) mg/L 57.1 418-432 427
Ammonia mg/L <0.010 0.089-0.164 0.151
Arsenic mg/L <0.01 0.00014 0.00021- 0.00063
ALARA** 0.00044
Calcium mg/L 0.538 58.5-63.9 71.7
Conductivity umhos/cm 113 1000-1040 953
Fluoride mg/L <15 <0.020 0.319-0.343 0.377
Hardness (Total) mg/L 200/500a 2.74 438-450 439
CaCOs
Iron mg/L <03 <0.010 0.111-0.374 0.463
Lead mg/L <0.005 0.000159 0.000071- 0.000159
ALARA** 0.00461
Manganese mg/L <0.05/ <0.00010 0.00567- 0.0188
0.02 0.00652
Nitrate-N mg/L <10 <0.0050 <0.010 <0.0050
pH pH units 6.5-8.5 7.81 8.23-8.26 8.16
Sodium mg/L 200 27.0 55.5-62.5 53.4
Sulfate mg/L 500 <0.30 53.5-65.2 45.4
Total Dissolved Solids mg/L 500 69 539-590 479
Total Organic Carbon mg/L - <0.50 1.12-1.28 2.53
True Color Ccu 15 <5.0 <5.0 <5.0
Turbidity NTU <0.3/0.1° <0.10 0.90-3.96 1.80
Uranium mg/L <0.02 <0.000010 0.000308- 0.000180
0.000480
2Hardness levels greater than 200 are considered poor but tolerable. Hardness levels greater than 500 are generally considered
unacceptable

bTHM based on average of quarterly samples

“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; Turbidity results measured in the lab may reflect oxidation of the sample during transit and field testing
would be required to verify results.

*Turbidity is a physical property that must be measured on site. It is anticipated that on site testing would demonstrate that the high
turbidity recorded is a result of the high iron content oxidizing and precipitating in the raw water during transit.

DL Detected Limit Adjusted for required dilution

*Manganese MAC and AO levels proposed to become 0.05 and 0.02 respectively in future.

** ALARA: As Low As Reasonably Achievable

1.1.6 Compliance Plan

A compliance plan to address all outstanding regulatory issues has not been completed
for the existing WTP. The proposed WTP project will satisfy all outstanding compliance
issues.
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2.0 Description of Proposed Development

2.1  Project Description

The proposed development includes:
e 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;
e construction of a new 442 m?3 reservoir, and;
e 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.

= 3 i

Existing Supply Wells

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 m?/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.

B e =

New Supply Well 1

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 m? 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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3.0 Physical Environment

3.1  Physiographic Setting and Climate

The RM of Brokenhead is located in southeastern Manitoba, about 40 km northeast of Winnipeg.
The topography of the area has some slight elevation changes varying between 218 and 311 m
geodetic elevation.

Based on Environment Canada climate data, the mean annual temperature in the area is
approximately 3 degrees Celsius with below zero average daily temperatures from November
through March. Although the station closest to Tyndall/Garson (Beausejour) has no recorded data
since 2005, precipitation records over the past decade for Oakbank and Pinawa (approximately
22 km southwest and 44km east of Tyndall/Garson respectively) is presented in Figure 3.1 below.
Mean annual precipitation was found to be 590 mm/year during this period (Environment Canada,

2018).
2009-2018 Mean Monthly Precipitation
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FIGURE 3.1 - 2009-2018 MEAN MONTHLY PRECIPITATION

3.2 Hydrogeology

Early investigations of the hydrogeology of the area have identified the area to be under the
Western Canadian Sedimentary Basin hydrogeological region of Canada, in southeastern
Manitoba. The bedrock beneath the RM of Brokenhead consists of basal Winnipeg Formation
shale and sandstone, with overlying Red River Formation dolomitic limestone, deposited upon
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Precambrian granites. The key aquifer in this area is the Red River Formation Aquifer (Friesen

Drillers, 2021).

The Red River Formation Aquifer is the current water source for the existing two groundwater
wells and the two new wells will also withdraw water from the same zone. An investigation by
Friesen Drillers Ltd. was completed to determine the effects of further development within this
aquifer. A diagram of the regional hydrogeology and can be found in Appendix A.

Investigations of this aquifer through pumping the existing wells have provided an estimate of the
transmissivity of the aquifer as 149 m3/d/m (12,000 USGPD/ft). The complete report is included
in Appendix E. The report recommended that the wellfield is able to supply the requested 650
dam?®/year of annual allocation at a pumping rate of 52.6 L/s. It also noted that the drawdown of
the proposed wells will be within the historical natural groundwater fluctuation and no impacts
on surrounding users is anticipated.

The report demonstrated that the groundwater levels typically fluctuate seasonally by 2-4m. The
ground water level typically rises during spring discharge and gradually lowers during summer and
winter months. Groundwater levels are influenced by the precipitation received. The report
concluded that due to the precipitation, annual usage, and high transmissivity, the aquifer is able
to sustainably supply the proposed development for Brokenhead.

3.3 Hydrology

Devils Creek is the tributary that runs between the Communities of Tyndall and Garson,
discharging into Lake Winnipeg. The development of the RM of Brokenhead Water Treatment
Plant should not have an impact on this creek, as appropriate measures will be taken to ensure
sediment control. The discharge from the water treatment plant will be discharged into the
municipalities sewer system, being treated by the lagoon and thus will not have impact on Devils
Creek.

Flows on Devils Creek are monitored seasonally by the Water Survey of Canada at Station
050J016, with data up to 2020. Mean monthly flows between March and October, when data is
collected, varied from Om3/s to 11.5m3/s over the 1971 to 2020 period. Mean discharge data for
Devils Creek can be found summarized below in Table 3.1 (Environment Canada, 2022).

Table 3.1 — DEVILS CREEK — 2009-2020 MEAN MONTHLY DISCHARGE
March April May June July August September October

2009 1.15 7.45 1.68 3.37 1.62 0.761 0.427 0.242

2010 1.55 0.718 3.35 4.67 1.56  0.357 1.65 1.63

2011 0.381 7.65 1.63 0577 0.122 0.061 0.071 0.098

2012 0.656 0.205 0.255 0.23 0.106 0.08 0.068 0.07
THE MANITOBA WATER
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2013 0 2.59 1.25 0.458 041 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 0.351 131  0.244 0.255 1.45 0.355 0.252
2016 2.58 3.24 0.342 3.6 1.6 0.644 0.269 0.319
2017 - - 0.543 021 0302 0.106 0.107 0.098
2018 - 0.738 0.1 0112 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
'L\(‘:::;'sg)e 07558  2.852 1022 1388 0.601 0315  0.292 0.421
M(':::‘/‘;m 0 0205 0.1 0066 0052 0037 0054 0.061
M:‘:"S';‘S‘;m 258 765 335 467 162 145 1.65 2.03

Figure 3.2 below shows daily discharge characteristics for Devils Creek (Station 050J016).

v Legend

2020 Data Maximum B Minimum

Mean

Discharge (m>/s)

60.0

55.0

50.0

Date

FIGURE 3.2 WATER SURVEY OF CANADA STATISTICS CORRESPONDING TO 52 YEARS OF DATA
RECORDED FROM 1971 - 2022
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34 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:

e Central Mudminnow (Umbra limi)

e Johnny Darter (Etheostoma nigrum)

e Blacksided Darter (Percina maculata)

e Brook Stickleback (Culaea inconstans)

e Fathead Minnow (Pimephales promelas)
e Blacknose Dace (Rhinichthys obtusus)

e Black Crappie (Pomoxis nigromaculatus)
e Brown Bullhead (Ameiurus nebulosus)

e Burbot (Lota lota)

e Common Carp (Cyprinus carpio)

e Channel Catfish (Ictalurus punctatus)

e Emerald Shiner (Notropis atherinoides)
e Freshwater Drum (Aplodinotus grunniens)
e Goldeye (Hiodon alosoides)

e Northern Pike (Esox Lucius)

e Rock Bass (Ambloplites rupestris)

e Sauger (Sander canadensis)

e Tadpole Madtom (Notorus gyrinus)

e Trout Perch (Percopsis omiscomaycus)

e Walleye (Sander vitreus)

e White Bass (Morone chrysops)

e  White Sucker (Catostomus commersonii)
e 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:

e Stone Cat (Noturus flavus)

e Northern Redbelly Dace (Chrosomus eos)
e Black Bullhead (Ameiurus melas)

e Blacknose Shiner (Notropis heterolepis)

e Blacksided Darter (Percina maculata)

e Brook Stickleback (Culaea inconstans)

e Brown Bullhead (Ameiurus nebulosus)

e Burbot (Lota lota)

e Carp (Cyprinus carpio)

e Central Midminnow (Umbra limi)

e Chestnut Lamprey (Ichthyomyzon castaneus)
e Common Shiner (Luxilus cornutus)

e Fathead Minnow (Pimephales promelas)
e Finescale Dace (Phoxinus neogaeus)

e Freshwater Drum (Aplodinotus grunniens)
e Hornyhead Chub (Nocomis biguttatus)

e Johnny Darter (Etheostoma nigrum)

e Longnose Dace (Rhinichthys cataractae)

e Mimic Shiner (Notropis volucellus)

e Northern Pike (Esox Lucius)

e Pearl Dace (Margariscus nachtriebi)

e Rock Bass (Ambloplites rupestris)

e Shorthead Redhorse (Moxostoma macrolepidotum)
e Smallmouth Bass (Micropterus dolomieu)
e Tadpole Madtom (Notorus gyrinus)

e Walleye (Sander vitreus)

e  White Sucker (Catostomus commersonii)
e 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

September 2022

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:

3.6

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)

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.
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4.4 Groundwater Quality

Groundwater quality can be impacted by surface activities and surface water quality. Mitigation
measures are necessary to protect groundwater quality during construction activities. The
proposed activities are unlikely to result in adverse changes to water quality.

Nevertheless, the potential still exists and monitoring of the raw water quality will be required to
identify any such adverse effects and allow the appropriate adjustments in the system operation
to be made.

4.5 Groundwater Levels

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.
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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 @ 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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Figure 4 - Geology of southern Manitoba; elevation given in meters. (Source — Alberta Geological Survey, 2007)
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Appendix B

Water Rights Licence
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WA A g | —
Licence to Use Water for Manichs Visar Stmwardssip
Municipal-Distribution System T s

Purposas oo %

Project: Garson'Hennpille/ Tyndall bunicipal Well
Issued in accordance with the provisions of Licence Mo.: 2005-083
The Water Rights Acl and reguiations made thereundar.

LLT.M.: Zone 14 BEG300 E
5540387 N

¥now all men by Sisa pressnis thet in consideraton of and subject i the prosisos, condiions and estriclions bersinafier contained,
i Ministor of Waber Stewandship for ihe Provines of Mankoba does by these presents gieo full ight and ey, lsave and §eants in
Ths Hural Wunioipality of Brcsanhaad |0 T Peowincs of Maniob | fer calied the LICENSEE") io divart waias
froma  fractured limestone  aquiler by moans of o wator wall, pumg, pipslineia) and cthar appurlsnsnces (Rensinaber caled
“the WORKST, localod on the flkwing described lsnds:

i Marth & af 5 2, n Township 13 and Rangs &, Eaat of the Principal Moridian in
Manitela, man particulardy described on Cariificeie of Tide Me. 1881345 and Plan 2343 WLTO,

and sroee particularly shown on a plan Sled in Te offics of tha rive Cirscdor, |nf and Operatians Dhelskon, 8 copy of
which plan i herets allachad sed marked Extub® "A" for icipal-disiribution system on the foliowing
dnscrbid Innds:

MMMHm:.IA.m:11_nrm|:mw55utumwmq

Manitoba.

This licance is issued upon the wepress condition that it shall ba subjiact i (he peowisions of The Walsr Righls At and

Rguiations and &l driinbs Tereto and, without imiing the genaraily of the alesaid, io # foliowisg lirms and mndigons,
namety:
1. Thewser shai be used soefy for icipal-di o i

2, The WORKS shall ba openated i acsardancs wih Ihe laims Rensin contained.

3. a) The madmum i at shch walor may be dvarbed pursuant bersin shall nol esceed 0,020 euble metres par second
0.7 cublo foot par seeomd] .

b} The total quantity of water diwerind in Ay o year ahall rol seceed 226 cublo docamnaires. (133,22 seee Teul)

4. Water shall not ba diieniad Buring any panod whan e waler level n the sguiler a3 measwod of tho wall i mera Ban 4077
matres (160.0 fasty  bonoath tho sufacs of B ground

5 The LICENEEE doas haraby rémise, misess and foreser dischage Hor Majesty the Quean in Right of ®s Provings of
Maniicka, of and from all mannar of sction, causes of acion, chims: and demands whatsoesar which against Hor Majesky tha
LICENSEE sanr had, now hovs o may hensaflar havo, resulng teoen ha usa of watef fof  meeniclpal-distribution system
T

G In tha @ Tl thia sights of olhers ans infinged upon andior damage 1o e propesty of o s suslained o a el of the
eparalion or malnfenanca of T WORKE and the fabia heesin ammied. the LICENSEE shail be solely resporaia sed sbull
aavi harmiass: and fully indeimnify Her Majesty the Qusan in Righ! of i Prevince of Maniioba, from and against any labiity io
which Hor Majusty may baccma Bable by virtue of the issue of this Liconoe and anything done pursizan| hewia.

T. This Licancs is nol sasignabla or sansisrable by tha LICEMSEE and witeh 1o nger feguind by the LICENSEE this Licenos
shall be retumed 1o tha Exscutie Director, inf and Oiperafions Diviaien, o cancellsfion om behal of the Minister.

8. Upon ¥ axacuiion of this Livence S LICEMSEE hesnty geants e Minisher or the Minisior's agenis the right of ingrmss and
egress o and rom e laeds on which the WORKS are localed for the purpeda of insgection of the WORKS and the LICENSEE
siteall al ol imes comply with such dincions andior nters. that may be: gien by e Minkstor of tha Mnsters sgents in weiing
Iram lima ia Gme with mgand o the operation and maintenanca of e WORKS,

8. INer sy reason whatsoesar the Ministar deams i advisahle b cancel this Licenos. he may do so by e acdressad i hae
LICEMSEE ai  Box 489, Boauselour, MB, ROE 0C0, Canads a7 Ihamalies $is Licance shall be delsmined 1o be at an
and

10, Hotwithstanding anthing pracsdicg in this Licence, the LICEMSEE must hawa lagal conira, by gwninsip o by renlal, loase, or
alhér agrasmant, of the lands on which the WORKS shal be placed.

11, Tha beem of this Licefca shal bs  bwonty (20) years.  and this Licenca shall bacoss alfectiva only on the dats of
mcution hareal by A peesan &0 aulsrized i the Depariment of Walor Stewardstip, Tha LICENSEE may spphy for ranewsl of
it Linenos not moen San 365 days s nal lees than B0 days priar o S expiny date.

1. Tha Licence scpies sutomatcally upon the loss of the kegal conirol of asy of the lende on which S WORSS are incated
unlass T Licancs B transharad of amendad by the Minister upon applicason for Licsncs traraler or amandmeani,
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13 The UCENSEE shal keep records of daly and senull witlis use and shall provice a copy of such reconds 1o the Exacutive
Drector, Inkastructuse and Cperations Division, not later than February 15t of the folowng year.

14 Aflow mater must be instalied, posiioned to acowately Maasure Nslantanecus pumping rate and accumuliative withdrawals
from the waler scurce.

15 The LICENSEE doas haceby agres 10 comect, 10 the satistaction of ™ Ministar, any water supply protiems to othar cumently
existing wells, dugouts, or ofher foms of supply, which are partly or wholly aftrbutatie, 0 the opinicn of the Minister, to the
dhversion of walsr as authorzed by this Licence,

18 nuuc!ns:zmlmnm:wunmmnmmnmummmmmm-louv
0 for the P of the WORKS or % dhvart of use wallr 88 provided by
miu:'lco

17. Tha LICENSEE shal ralel an obsarvaton well aqupped with & wisler lvel mcorder at 8 Caton 10 D6 agreed upon in
corsutation with Mandoba Water Stowardship within ane yaar of this Licence coming inlo eflect and thereafter the LICENSEE
shall martain said observation well, change water lovel charts as required. and submit waster level charts to Mantoba Water

Shewarcshy

18.  The LICENSEE shal agroe that this water lovel info small be avalabie for public scrutiny and may be made accessbile
on & wab w8,

n d1the signed horeby agree to mmam mm—mwm;mw

Therein and hareby se€ My hand Snc seel NS (g AD. 20 b0

SIGNED, SEALED AND DELIVERED
n the presance of

J Sk
Witnwss | Licenses I ZI“}--\M‘Y*"V'

Canada, PROVINCE OF MANITOBA To Wt

September 2022

] ol he
of i the Province of Mani MAXE OATH AND SAY:
1. That| was persosally present 8 did see

Tw within ramed party, execule he within instrument.
2. That | know the sais

and @ saisfed tuat haishe @ of the ful age of sighteen years.
3. That the said Instument was Aw) Wt

aforessid sndd thet | am subscribing witness fereto.
SWORN BEFORE me al the
in the Province of M this day ol AD.20

} I ] ¥ 7 AAeAs TS
A CONMMISSIONER FOR OATHS Wilness |
n and for Be Provines of Mantobs
My C <
Isauec at the City of Winnipeg, i ths Provincs of ois 2O gayot Lok AD.20 5
il \ T g
/( _
/  The Honouatie the of Water -]
£ 4
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Appendix C

Raw & Treated Water Quality Analysis
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ALS
Friesen Drillers Ltd Date Recelved: 23-JUN-22
ATTN: JUSTIN NEUFELD Report Date:  08-JUL-22 14:09 (MT)
307 PTH 12 N Verslon: FINAL

Steinbach MB R5G 1L9
Client Phone: 204-326-2485

Certificate of Analysis

Lab Work Order #: L2717354

Project P.O. #: SUPPLEMENTARY TESTING
Job Reference: GARSON-TYNDALL

C of C Numbers:

Legal Site Desc:

Hua Wo
Cnemistry Laboratory Manager
[This report shall not be reproduced excapt in full withouwt the written authority of the Laboratory.]

ADDRESS: 1225 Niakwa Road East, Unit 12, Winnipag, MB R2J 3T4 Canada | Phone: +1 204 255 9720 | Fax: +1 204 255 8721
NESCANADALTD  Part of the ALS Group  An ALS Limied Compurry

enuiranmentat N www.alsglobal.com

RIGHY SOLUTIONS AIGHTYT PanTinen
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GARSON-TYNDALL L2717354 CONTD....

PAGE 2 of T
Varzion: FINAL

ALS ENVIRONMENTAL ANALYTICAL REPORT

“ample Detals/Parametars Fesult Qualfier DL Units Extracted Analyzed Batch
LI717354-1  THI-LOWER
Sampled By:  CLIENT on 22-JUN-22 @ 14200
Mt WATER
MB Chamistry for PWS
Alkalinity, Bicarbonats
Blearbonats (HCO3) 521 12 mgL ZE-JUN-22
Alkalinity, Carbonate
Camonaie (CO3) <60 0.50 mgL 2E-JUN-2Z
Alkalinity, Hydroxide
Hydromoe (OH) .34 0.34 mipL 2E-JUN-2Z
amkalnity, Total (as CaCi03) |
Alkalirity, Total (38 CaC03) 427 1.0 migyL 27-JUM2Z | RSBOTTTE
Ammionla by cobour
Ammonia, Total (35 M) 0151 0.010 ML 25-JUN-22 | RSBOS2ST
Bromida In Water by IC {Low Lewsl]
Bromida (Er| 0074 0.010 mgL 23-JUN-2Z | RSBOETZ
Chlorids In Water by IC (Low Level]
Chiaride (Cl) 542 .10 ML 23FJUN-22 | RSBOGT12
Colour, Trug
Colkour, True <510 50 cu 2FJUN-2Z | RSBOG414
Conductivity |
Conductivity 953 1.0 umhosicm 27-JUN2Z | RSBOTTTE
Dlazalved Organlec Carbon by Combustion
Dissolved Dlga'uk: Carbon 262 a.50 IT'rg"L DE-JUL-22 RSE1B439
Fluoride In Water by IC
Fluorida (F) 0377 0.020 mgL 23-JUN-2Z | RSBOETZ
Hardness Calculated
Handress (35 CaCO3) 439 020 mgL 28-JUN-2Z
Langsllar Index 4
Langaller Indax {4 C) D.86 30-JUN-2Z
Langallar Index 50C
Langaller Index (61 C) 16 3-JUN-2Z
Mitrats In Watsr by IC [Low Lewvel)
Nitrate (a5 N} <[L0050 0.0050 ML 23JUM2Z | RSBOGTIZ
Hitrits In Witar by IC [Low Level)
Hitrite (35 M) <0L0010 0.0010 mgL 23-JUN-2Z | RSBOET2
Sulfats In Water by IC
Suifate (304} 45.4 030 miyL 2-JUN-22 | RSBOETEZ
Total Diszolved Solids [TDS)
Tatal Dissoived Sobds 479 20 ML 27-JUN-22 | RSBOS2ED
Total Matals In Water by CRC ICPMS
Alumirum (Al-Total 00171 L0030 Ml 25-JUN-Z2 | 26-JUN-22 | RSE0O6S2
Anfmany [Sb-Total <0.00010 0.00310 mgL 2E-JUN-ZZ | ZE-JUN-2Z | RSEOSESZ
Arsenic (As-TotEl 10.00063 0.00010 miL 2E-JUN-2Z | ZE-JUM-ZZ | RSBOSESZ
Barluem (Bal-Total 0.0473 0.00010 ML 2B-JUN-ZZ | ZE-JUN-2Z | RSBOSESZ
Berylllum {Ee}-Total <0.00010 0.000310 ML 2E-JUN-ZZ | ZE-JUM-2Z | RSBOSESZ
Bismuth (BI-Total <] 05D | 0000050 | mglL 2E-JUN-2Z | ZE-JUMN-2Z | RSEOSESZ
Boson (BTotal 0254 | ooio mgL 2E-JUN-ZZ | ZE-JUM-2Z | RSBOSESZ
Cadmium [Cd-Total <0.0000050 |0.0003050| Mol 26-JUN-Z2 | ZE-JUN-22 | RSBOGES2
Calkclum {Ca)Total T | o.oso mgL 2E-JUN-ZZ | ZE-JUN-2Z | RSEOSESZ
Ceslum (Cs-Total 0.000019 | 0.000010 migL 25-JUN-ZZ | 2E-JUM-ZZ | RSE0SEEZ
Chinamiuem {Crp-Total 10.000EE 0.00310 ML 2B-JUN-ZZ | ZE-JUN-2Z | RSBOSESZ
Cobalt {Coj-Todal 10.00020 0.00310 ML 2E-JUN-ZZ | ZE-JUM-2Z | RSEOSES2
Copper {Cul-Total =0.00050 0.00050 ML 2E-JUN-2Z | ZE-JUMN-2Z | RSEOSESZ
Iran (Fa}-Total D463 0.010 mgL 2E-JUN-ZZ | ZE-JUM-2Z | RSEOSES2
Lead [Foj-Total 0.000153 | 0.000050 | mgiL 2E-JUN-2Z | ZE-JUN-2Z | RSBOS652

* Refer to Referanced Information for Gualfiers (f any) and Methadology.
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GARSON-TYNDALL L2T17T354 CONTD.....

PAGE 3 of T
Varslon: FINAL

ALS ENVIRONMENTAL ANALYTICAL REPORT

Zampie Detals/Darametars Fesuit Cualfier DL Units Extracted Analyzad Bateh

L2T17354-1 THI-LOWER

Sampled By: CLIENT on 22-JUN-22 @@ 14:00

Mt WATER
Total Matals In Water by CRC ICPMS
Lithium [LE-Total 0.0375 0.0a10 mgiL 2E-JUN-ZZ | 2E-JUM-ZZ | RIB0SGSZ
Magniesium (Mg)-Tatal 0.3 0.0050 migL 2E-JUM-2Z | 2E-JUM-22 | RSEODESZ
Manganese (Mn}-Taotal 0.0138 CLODDAD mgL 2E-JUN-Z2 | ZE-JUM-22 | RSE0S6S2
Molyoderum (Moj-Total D.00DSE3 0000050 mil IE-JUN-Z2 | 2B-JUM-22 | RSBOOES2
Mickal [Ni-Total 0.00120 D.0Da50 migil 28-JUN-22 | 2B-JUM-22 | RSBOSES2
Potassium (K-Todal G.B4 0.050 mgiL 25-JUN-22 | 26-JUM-22 | RSBD9GS2
Phosphonus (F-Todal =0.050 0.050 mipil 25-JUN-22 | 26-JUM-22 | RSBOSGES2
Ruidim (RoToeal 0.D0367 0.00020 mipL 25-JUN-2Z | 2E-JUM-22 | RSBOSGS2
Sefenium (SeTotal < 000050 0. 000050 migil 28-JUN-22 | 26-JUMN-22 | RSBDDGES2
Slkcon (S1-Total 522 .10 migil 25-JUN-22 | 2B-JUM-22 | RSBODES2
Slwer (AgrTotal <0 000010 0.000010 mil 28-JUN-22 | 26-JUM-22 | RSBDOES2
Sodium (MaFTotal 53.4 0.050 migil 25-JUN-22 | 2B-JUM-22 | RSBOODES2
Stromtium (Sr-Total D.456 D.0DD20 mgiL 25-JUN-22 | 26-JUM-22 | RSBOSGS2
Tellurium (TerTotal <0 00020 0.00020 migil 25-JUN-22 | 26-JUM-22 | RSBDORS2
Thalllen (T1}-Tokal <. 000010 0.000010 mil 2E-JUN-22 | 26~JUM-22 | RSBOSGS52
Thodum (Thi-Tatal =0.00010 D000 migil 28-JUN-22 | 26-JUM-22 | RSBDDGES2
Tin (Sn}-Total <0L.OD010 L.oooo mgil 25-JUN-22 | 26~JUM-22 | RSBOSGS2
Titarium (TI+Total 0.00054 D.00030 mil 28-JUN-22 | 26-JUM-22 | RSBDDES2
Tungsten [W-Total =0.00010 D.OD210 mipl 25-JUN-22 | 2B-JUM-22 | RSEDSEE2
Uranium (U}pTaotal 0.0001 50 0.000010 mgiL 25-JUN-22 | 26-JUM-22 | RSBOSGS2
Wanadiem (Vi-Total <[ 0D0S0 000050 migil 25-JUN-22 | 26-JUM-22 | RSBDORS2
anG (Zn}-Todal 0.0 00030 mil 2E-JUN-22 | 26~JUM-22 | RSBOSGS52
Zrconlum (Zrf-Tatal <000020 D.00020 mgL 28-JUN-22 | 26-JUM-22 | RSBDORS2
Total Organic Carbon by Combustion
Tatal Organic Cartan 253 0.50 mil D6-JUL-22 | RSE173TI
Turtldity
Turpldy 1.E0 0.10 NTU 24-JUN-2Z | RSBDESTY
LV Transmittance [Calculated)
Transmittance, UV (254 nm) 23.5 1.0 ®RTicm 24-JUM-22 | RSBOT135

H

EH 815 010 pH units 2T-JUM-22 | RSBOTTTS

Diazolved Matals In Watsr by CRC ICPMS

Dissolved Metals Filtration Location FIELD 2B-JUMN-22 | RSBOEE1T
Alumnirum {Af-Dissoived 0.0021 00010 miyL 2E-JUN-ZZ | ZB-JUM-2Z | RSBODES2
Antmony [Sbj-Dissoived =0.00010 D.OD210 mipl 28-JUN-22 | 2B-JUM-22 | RSEDSES2
Arsenk (As-Dissoived 0.00060 0LODI1D mipL 28-JUN-Z2 | ZB-JUN-2Z | RSBODESZ
Barem (Baj-Dissoived 0.0451 000010 migil 28-JUN-22 | 26-JUM-22 | RSBDORS2
Beryllium (BeHHssolved <0.0001D CLODID miyL 28-JUN-2Z | 2B-JUMN-2Z | RSBOSGS2
Blsmiuth (Bl}-Dissoived <{. 00050 0.000050 mipL 28-JUN-Z2 | ZE-JUM-2Z | RSBODESZ
Boron (B HMss0ived 0290 o.o1o mgL 26-JUN-22 | 2EB-JUM-2Z | RSBOSESZ
Cadmium [CdHssaived =[0.0000050 | 0.0000050 miyL 25-JUN-ZZ | ZE-JUM-2Z | RSBODESZ
Cakium {Caj-Dissoived 847 0.050 migil 25-JUN-22 | 2B-JUM-22 | RSEDSES2
Ceslum (Cs-Dissolved 0000017 0.000010 mipL 28-JUN-Z2 | 2B-JUMN-2Z | RSBODESZ
Chiramiem {CriDissohed 0.00025 0LODI1D mipl 28-JUN-22 | 2B-JUN-22 | RSBDDES2
Cobalt {Coj-Dissoived 0.00019 CLODID miyL 26-JUN-22 | 2B-JUN-2Z | RSBOSGS2
Copper (Cul-Dissoived 0.00062 000320 mipl 25-JUN-2Z | 2B-JUM-2Z | RSBODES2
Iron (FeHDissoived L4417 0.o1o mgL 26-JUN-22 | Z2E-JUM-2Z | RSBOSESZ
Lead [Poj-Dissoived 0000142 0.000050 mipL 28-JUN-Z2 | 2B-JUM-2Z | RSBODESZ
Lithium {Li}-Déssolved 0.0358 0.0a1a migil 28-JUN-22 | 2B-JUM-22 | RSEDSES2
Magnesium (Mg }-Dissoived £7.4 0.0asa mipL 28-JUN-Z2 | ZE-JUM-2Z | RSBODES2
Manganess (Mn}-Dissolved ! 0.0180 0.O00010 migiL E-JUN-Z2 | ZE-JUM-22 | RSBOLES2

* Riefer tp Referanced Information for Cualfiars (If any) and Methosalogy.
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GARSOM-TYNDALL L27T17354 CONTD....
PAGE 4 of 7
ALS ENVIRONMENTAL ANALYTICAL REPORT o o

P — Resut  Cuafer DL Unlts  Sxtacied | Anmyzed | Bakn

L2717354-1 TH1-LOAYER

Sampled By: CLIENT on 22-JUN-22 @ 14:00

Matnx: WATER
Dilasolved Metals In 'ﬁ'ﬂtﬂrh]' CRC ICPMS
Molybdenum (Mol-Dissolved DLDO0SES 0.000050 mgL 25-JUN-Z2 | 26-JUN-22 | RSEOOGSZ
Mickal (Nl}-Dissoived 0.00087 0.ooaso mglL 25-JUN-22 ZE-JUN-22 | RSBOGGES2
Phosphonus (Pl-Dissoived =0.050 0.050 mgil 2E-JUN-22 2E-JUM-22 | RSEDSES2
Potassium (K}-Dissoived BT2 0.050 miglL 285-JUN-22 2B-JUMN-22 | RSBOSGES2
Rubidium I:R.D}-DE#E-N"I'EI] 0.00354 000320 ITrg"L 25-JUN-22 2E-JUM-22 RSEDSES2
Sefenium [ SerDisscived < D000 0000050 mgl 25-JUN-22 2E-JUMN-22 | RSBOSES2
Slhcon ml;l-msﬁd\'l!d 455 0.050 IT@'L 25-JUN-22 2E-JUM-22 | RSEDSES2
Siver (AgrDissohed 0090917 ooponin | mel | 2E0UN-E2 | 2EJUN2Z | Assoses:
Sodium {MarDissoived 498 0.050 mglL 25-JUN-22 ZE-JUN-22 | RSBOGGES2
Strontum (Sri-Dissolved 0463 0.00310 mgL 25-JUN-ZZ | 2E-JUM-ZZ | RSEOSESZ
Teilurium (Te-Dissoived <0.00020 0.00a20 miglL 285-JUN-22 2E-JUMN-22 | RSBOSGRS2
Thaillurm rn:-—l::lssnwed <0.000010 0.000010 ITrg"L 25-JUN-22 2E-JUM-22 RSEQSE52
Thodum [Th-Dissaived =0.00310 C.ooI10 mgl 25-JUN-22 2E-JUMN-22 | RSBOSRS2
Tn I:SI'I:!-DIEE-DWEG <0.00a10 Cooa10 IT@'L 2E-JUN-22 2B-JUMN-22 RSEOSEST
Titanlum (TIrDissaled <[0.00330 C.O0a30 mgL 25-JUN-22 2E-JUN-22 | RSBOGGES2
Tungsten (Wi-Dissolved <0.00310 0ooaio mglL 25-IUN-22 ZE-JUMN-22 | RSBOGGES2
Uranium [UHDissalved 0000185 | 0000010 mgil 26-JUN-22 2E-JUMN-22 | RSBOSG52
Vanadiem (W-Dissolved <0.00350 0.00asn migL 25-JUN-22 2E-JUMN-22 | RSBOSGRS2
anc (Znj-Dissoled 0.0089 0.0O1a mgil 25-JUN-22 2E-JUMN-22 | RSEOBGES2
Arconlum (Zr-Dissatved =[.00020 0.ooa20 mgl 25-JUN-22 2E-JUMN-22 | RSBOSES2

* Refer to Referanced Information for Gualfiers (I any) and Methadology.
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A M- - —
7354.COF'
ALS) Enulronmental | LTS c 4

Page 1 0of 1
Repon To L — ’ [Service Requestec
KCompany: Fresen Drilers Limhed oty Bution: OFax Owal FEma ©Rogular (Standard Tumaround Times - Busiass Cays) - R
Cortact:  Justin Newfold, P.Ges. (2 Cirturin on Repert (sebect from Guidelnes below) OPriarity (3 Days) - surchare wil apply - P
pasress wm!m [Raport Type OEwcel BOgts OPreety (2 Days) - surcharge wil apgly - P2
Canada, RSG 178 Jrapoe Fomat: OEmangancy (1-2 day) - srchage wil aggly - €
[Repont Emalls)  Justin@iresend Bors com ©Sare Day or Weekond Emengency - suschrgs wil apply - £2
JefQrrosonarilers com oS pecly dume reqded - X
frone  204.306-2485 JFax 204.326-2483 Analysis Requests.
prvolce To @ Emai Wil J£00 Format:
[Company:  Frases Dllers Linited [EDD Emals)
JComac. o Frmens
Pddress 307 PTHIZN
cmn:m [Project Info
job - Garson-Tyndal
[POAE  Suspamenany Tesng
ot Accts@iresendriers com LSD 1
Frone 2043252485 Quete & E g
“"h""‘_::;' I aLs Contact: Juty Sompier AP § § i
Coordinues Please rdicate below Fiterad Preserved or bath(F. & F/F)
- T S NN U [ —
[TH 1-Loww n-22-2022 0200 PM Viatar 2 [r]|R
Special hstructions/Comments. The quessions below must be sdawend for water samplos (check Yos or Noj  [Guidelines
(e oy saenple takm from & segubsied DW syviee? fves N
[ yes. piease use an auhorzed annting water COC
1 20 ot sampsed irtanded to be potable for buman SAMPLE CONDITION (hab use oniy)
(Conturmption? DFrezen CiCod ] Amtsent ()Ceolng Intiated
RELEASE (clant use)| SHIPMENT RECEPTION (lad use only) VERSFI oaly)
Ty Cote Time: ) 3 m 7 y Oute: Time: Otrsecautons.
- CYes
o ]
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ALS
RM of Brokenhead - Water Treatment Plant Date Received: 10-SEP-19
ATTN: GRANT PLISCHKE Repqn Date: 24-SEP-19 11:22 (MT)
Brokenhead, RM of Version: FINAL
Box 490

Beauseiour MB ROE OCO Client Phone: 204- 266- 2021

Certificate of Analysis
Lab Work Order #: L2344116

Project P.O. & NOT SUEMITTED

Job Refarenca: RM OF BROKENHEAD - PWS 29.31
C of C Numbers:

Legal Site Desc: 36330

Hua Wo
Chamistry Laboratory Manager
[Trin report shall not e seproduced saospe in LT withoot ®w weitien sutorty of the Laborstory.]

ADDRETE: 13270 Neskws Fowed Caat, Urit 12, Winrnpeg, VB B2 3T4 Carmcs | Phore: +1 704 255 9730 | Faxc +1 204 755 3T
ANSTARRALTD Fetofthe ASCrap  An RS Limitsd Company

N ] www.alsglobal.com

WA WP e
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A L3411 CONRTDL...
LS PASE 27

i ANALYTICAL REPORT SAEEP.10 11:22 [WT)
Phiycloal Teche (IWATER]
BLE D | LEeEriE- LI BT L33 183
Semoed Dule ACEEP-IR AGEP-IR fer sl H
Eamplad Tirre [ 2 D i3]
Eangia 0V ] pwyow RN OF RH oF
Gukte Qe | DROFEDNSEAD 4 | BROHEMHIAD 1 |BACHEMSTAD
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Czignsd, T o ] E =20 o H] 0
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Linygaiiar i (4 ) Ho Linit - - bl ===} 23
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2 DG - 12T
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BLE D | LEeEriE- LI BT L33 183
Sarnoed Dale ADeBEP-IR L= -] fen ] s H
Eamplad Tirra (i b DN Der]
Eanph il |  myor RN OF RM OF
Gkt (hude | DROEEHMEAD 1 | BROHEMHIAD 1 |BROHEMSTAD
AryTe Lir Lir &1 Ll &2 - FLAW WWELL 1 | - RANY WELL 2 - TREATED:
Abaiinky, Tolal (m Cal0rd) gl - - L 41a ]
Artersnin, Tobal ik N TRl - - 0524 [uoas LD
Bl rimseuata: (HC0) il & = v -0} T
Brisrite |Bi] il A B R ol oLIND
Caafbawrit [ O3] il - & 180 =i 80 .1 ]
Chiericda (10 Tgil = I 7T ps 1] 1w
Pkt {F) TRl - e 0343 1% B
Heperemicnn |06 il - - afl w0 =0
it i ) el M 1] oILHO == LD = w100
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2 e - Masiniam & kv (1LY
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BLE D | LESaEie- A2 TR % L33 183
Semoied Data D-GEP- 1R FHGEP-1R G- 15
Barriphed Tirr [ e D =]
Bampe 10 | gy RN T R o
Gukde  Dude | DROFENSEAD § | BRONENHEAD 1 |BROREMEIAD 3
Arahda Lini Lirni @1 Lisnll 82 - PN WELL 1 | - RN WELL 3 - TREATED:
Do cibwid vl Sirton =l - - 140 -] =050
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LEiadi18 CORTD...

PEIE 3 o8 T
AMALYTICAL REPORT BEEER-1D 1122 MT)
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Baiturm (Bij-Total il 1 s Cr] SO43D [ a ]
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Eusr uith (|- Total el . . T DOO0ET Eelesce. ] o DDODED
Eeséan BTt TRl 5 [ B LM [0 ]
Crriiirn (58T otal il Qoo | =nuaooden =2 OO0 ] E0RT
Cimbduirn | Cof-Todal TRl - - =5 [T ] T
Gl | Call- Totsl el - - e el 1200005 o EDOEAD
Chivrreum (Ci)-Tolal gl o 0. DDCAE w3 DDA D OO
[ T el - - =020040 w3 DO0AD 000040
oo | Cusj- Tt gl 1 2 e DUENTT Lm
| (i |- Testad il k| 5 o111 ik} il o
Laa (Pie-Tola TRl - oioce | Cuooneat 2oEooT =]
Lithshass LI Tetal il = - DirE [t ] ooz
W oy ey T ot il = % T TE 0
W g e | - T ol il Gl oz 0. DEEET L =[000w0
Wty bt i | Wl T ol il - - LU0 DDDE4T =7 OO0
P - Tt il - . 0 DOE4 Cedii] 000080
Phcsphons (P-Total el = = Eate | w3 D00 [=%"-]
Pristinm i s ¥ 0-Tokal il - - L T (=%
Rrubdshr (Rl Totsl il - . 0.DOOES il 1 Ere] [ st
Eamwraus | ol Total TRl - =1 -] LU0 8 =i 20000 = OO0
iz | ) Tt el = d 455 e nx
it | A5l Tkl el = - w2 DODCH O =02000 =2 OO
Sz (bl |- Tital il o] - =s [.~E.3 i ]
Eayowtivrn (5 Tt el u T 0447 Ll =31 r]
B STl il - - 1] =T Lol ]
Tallustern | T Tt gl - - =020 Leliair] w0
Thualiuars [T ool il - - w2 DOD0 D = (00040 =1 00D
Thesdiim (Th-Total el 5 - =0 000 w3 DOCH D =[L000%D
T (Sa)-Talal L - - =000040 Eetan ] w0104

Frderal Juddelngs b Canadian Drisbing Waler Suisl ity (AR, 30105
1 QEDWG - Aslivetie OigectivetOthaer Vsl
DN - Masinremn Secepiable O orroon Inabices |MUC )

[ Coatarcticn Lonit fon rimesl smcasads Gt Ll Somemneren? agel rel Guade Lmd cenncd. ba ek
[ Aruihyl ol il P D Pl oS Db L eal e o s djnedl
* Pladsien #led 10 B Rabaiircs | Al seclan b0 ah axSlafaion of ey Sl moled

“é The Manitoba Water Services Board 43



Environment Act Proposal

RM of Brokenhead — Tyndall-Garson Water Treatment Plant Upgrade

FRLRIP T ANALYTICAL REPORT
Total Metalc WWATER)
AlEn| La3eaeE (=T L3941 98-
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Appendix D

Membrane Treatment System Projection
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integrated Membranes Solbons Design Software, 20128

Crealed onc 20E2-05-10 01:43:00

September 2022

Permeate Throttling (Variable)
Project name Bnokenhead Page : 14
Calkulated by AEDM Pemmaata fowitran 209.50 gpm
HP Pump Naw 245.47 gpm Todal product fiow 415,00 gpm
Feed pregsurs 142,05 psl Mumber of ralns 2
Feed temperature 0.5 "C{32.9°F)  Raw water Nowirain 246.47 gpm
Feed water pH 824 Pemmaaia recovary B5.00 %
Chem dose, mgi, - None Elemant age 0.0 years
Specific enengy 1.52 bwivkgal Flux deciing %, per year 5.0
Pasg NDP 106.5 psl Fouling factor 1.00
Average flux rate 12.5 gnd 5P Increase, per year 70 %
Inter-stage pipe loss 0207 bar
Fead type Brackish Weill Mon-Fouling
Pass- Perm.  Flow [ Wesssl Flx DPF Flx Beta Stagewise Pressune Pem. Element Element Py#x
Stage Flow Feed Conc Max Permn.  Boost  Conc TDS Type Cuantity  Elem#
gom  ggm  gom g psl g psl pal psl mgil
141 1195 411 212 143 93 152 116 1 v 1236 rd ESPA4-LD 30 63X 5M
12 858 7 153 N8 62 128 118 11 o 1244 224 ESPRA4-LD 0 445M
1-3 242 =5 184 T 63 &8 1M 11 o 115.1 80,4 ESPA4-LD 10 2% 5M
Pemeate
fon {mam Raw Water Fead Waler WAt Concentrate 1 Concentrate 2 Comcentrabe 3
Haminess, as Calo3 £37.23 43733 1453 E48.7 17616 2314.9
Ca 58.50 =50 0.3 1136 2357 3200
[C2e] 71.00 T1.00 0.4z 137.8 286.1 4733
k] 55.50 S£50 4.781 106.2 Py ] 440
L. 6.5& EE4 0.561 125 &3 405
MHL 021 oz 0.035 0.4 1] 11
Ea 0.0£3 0043 0.000 15 1] 03
ar 0477 0477 0.oo2 0.5 19 A2
=2 0.oo7 xe ury 0.000 1] o.a oo
Fe+d o.111 o111 0.000 02 0.4 T
H 0.0 000 0.000 0.0 (1] 00|
iooa 3.59 359 0.001 1c.2 7a3 21485
HCo3 528.00 EZ200 12.357 1023.0 2074.3 J330.8
0L 65.20 520 0.153 1=.6 B28 4351
L= 72.70 7.0 1.683 140.7 2503 4TES)
F 0.3+ o34 0032 0.7 13 21
MC3 0.0a oo 0.000 1] oa oo
Fos o.00 oog 0.000 0.o oa [=Kx]
OH 0.0 o0oo 0.000 0.0 0.a 00|
SI02 5.75 7S 0.0 i8.5 350 =40
8 o23 oz 0.iT3 0.5 oz 1.0
L] T21 721 7.2 T2 T2 721
MH3 0.0 000 0.0a o.oo 0.0a ooo
TOE BTZZB ETIIE 20.H 1ea7.48 a507.1B T
loH B2s £34 .86 £51 478 1|
Saturations Reaw Watar Feed Watsr Concantrats Limits
Cas0d / ksp * 100, % z z 22 400
Sr504 § ksp ™ 100, % 1 1 n 1200
EaZ04 /! ksp " 100, % 10 10 855 10000
5802 saturation, % 1 1 50 140
CaF2 { ksp ~ 100, % 1 1 114 50000
Ca3{P0L)2 saturation Indax | 04 04 24
CCPP, mgl 59.98 59.98 935.80 as0
Langelar saturation Index a.s7 0.57 2.85 25
lonic strangtn 0.0z 0.0z 0.12
CEmotic pressure, psl 6.7 6.7 433

Proded parformence celoskon e bsed of nomine ehermind performfon shen openied on @ feed witer of scoaptetie quality. Th results shosn on e peiniots seoduesd by Bis progien afe
atiraies of product performencs. Mo guanires of froduc of system perforrefon & expiessed o impled sriss provided in o segs iele wainenty sislermenl signed by an sulonized Hydrmeris
& ]

il i Dniriied of ol

S

T el

walad cm Py el A the ectial aivout of s

u-u-u Fai pH afuslsent & I-.'b.h t:luhﬂ afel e retivale depefule i, Hydafaulos Soes ol seien dasios

vl | sspp i imeiesign com

oy il i Sfed e pricing T pieviounly Qucted. Vedech
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R ¥ h h
Cregted onc 2022-05-10 01:£3:00

Permeate Throttling (Variable)
Project name Brokenhead Page : 24
Calculatad by AEath Parmeate fiowrirain 209.50 gpm
HF Pump fiow 246.47 gpm Total product ow 413.00 gpm
Feed pressune 142.9 psl Mumber of Falns 2
Fesd emperature 0.5 "C[AZSF)  Raw water Nowitrain 245.47 gpm
Fead water pd B.24 Farmeate raoovary B5.00 %
Chem dose, mg/, - Mone Elemant age 0.0 years
Speciic enengy 1.52 kwiuigal Flux giecline 5, per year 50
Fass NOP 106.5 psl Fouling factor 1.00
Average N rate 12.5 gd 5P Increase, per year T %
Inter-stags ploe loss 0.207 bar
Fesd type Bracilsh Well Non-Fouling
Fass- Parm.  Flow vessal Fixk DPF Fx Beta Stagewlse Pressure Pemn. Element Element  Pygx
Stage Flow Feed Conc Mla Pemm. Boost  Conc TDS Type Cuantity Elem#
gem  gem  gom gz psl  gid pel pe psl mgi

14 1195 411 212 143 93 152 116 11 ] 1236 T ESP&4-LD 30 &% 5M

12 658 317 153 1.8 &2 128 118 11 ] 124.4 224 ESPA4-LD 20 4x5M

1-3 242 35 184 BT 63 9B 111 11 o 115.1 804 ESFA4-LD 10 2x5M

Pemeat Permeats
Pass- Slement Feed Pressure Cone KWDP 2 Water  Waler | Sefa Parmeate [Stagewiss cumulative)
Stge  no.  Presswe  DMOp Osmo Flow Fiux DS ca My Na ol
pel pl pel pel gam gfd

1-1 1 142.9 256 T4 1239 432 15.2 1.1 47 0045  0OSs 1112 0384

1-1 7 140.3 e 1 5.3 1204 41 147 11 5.1 0.043 006 1212 0419

1-1 3 1381 1.34 os 117.4 4 14.3 142 56 0054 mosE 1.3 0.46

1-1 4 136.3 1.52 08 1144 33 14 1.14 6.2 DDs 0073 1476 0511

1-1 5 1348 122 129 1114 38 135 1.16 7 00E8 OO0A2 16557 OS7S

1-2 1 130.5 175 145 1051 36 124 111 134 0131 0158 3472 1408

1-2 z 128.5 147 165 18 34 124 112 145 0.1465 0177 3536 1233

1-2 3 127.3 121 1% 282 33 11.9 1.14 16.8 0.164 D2 3.966 1.3%

1-2 4 126.1 na7 22 9432 32 11.4 1.16 192 0.188 DI 4525 1.5%

1-2 5 125.2 076 /5 BLE 3 10.8 1.18 224 022 0367 5361 1854

1-2 1 121.4 166 781 B2 27 9.8 109 50.8 0504 0611 11.897 4237

1-2 2 11a8.7 144 32 7T 26 2.3 108 56.4 0.55 058 13189 4707

1-3 3 11a.3 124 /3 73z z4 a7 1.1 63 0637 O761 14716 5365

1-2 4 174 107 38 GBS 23 8z 11 708 0707 OBSE 16532 5831

1-3 5 116 0.1 434 635 R | 75 111 BO.4 0803 O575 14705 6734
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S e h h
Crexied onc Z022-05-10 01:£3:00

Permeate Throttling (Variable)
Project name Brokenhead Page: 34
Calculated by ABotn Pemeats fowiran 208.50 gpm
HF Pump fiow 245.47 gpm Todal product fiow 415,00 gpm
Fead pressune 1225 psl Numbsr of tralns 2
Fead lemperaturs 0.5 "C[32.5"F) Faw waber fiowrrain 24E.47 gpm
Fead waler pH B.24 Pemmeaie recoveary 8500 %
Cham dose, mgl, - Mone Elemant age 0.0 years
Spectic enengy 1.52 kwn/gal  Flux decing %, per year 50
Pass NDP 106.% psl Fouling factor 1.00
Avarage e rate 12.5 grd SF Increase, per year 70 %
Intes-slage pipe les 0307 bar
Fead type Brackish Welll Mon-Fouling

THE FOLLOWING PARAMETERS EXCEED RECOMMENDED DESIGM LIMITS
Concentrate Langeller saturation Index (2.9) 15 higher than ImE (2.3).
Concentrate CCPP (335.8) Is higher than Ami (850).

The above saturations Iimits only apply whean using effective scaie Inhioitor or dispersant. Without scale
InhibRor or dispersant, the saburation and precipitation Imit of the contaminant should not exceed He soluiity In
solution.

Fruciued e e e oskos o ase Dawed un oo s e perlorraros st cpe st o e el wils of soodaoe goalte The esuiis siome on U koo b ool oo Sy Tre pogra e ate
ot o jnoedoed pa o ceree Mo gosiarten of okt o evelen peilrEren o an meeed o ol uoke s eyt 1 o s el v andy sbelmrrnd mgoed Ly an g HydianeuSo

G [ ey wa foi e i Lirwend o vl eater vz By gre e e mdum airmiord of chernical
resded o pH adusiseit b leefsatel Sependes and e mesilvare depeident, Hy drafaslos Soes fol saiian! oo mrglal I'l:uu\.ﬂu wyslam walTanty B Feguined, Soelse ol e
Hy P o oy il i i e pricing Fan previouily quoted. Version | 2 220 67

A @ oo s @)1 76 301 2500
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S e h h
Crexied onc Z022-05-10 01:£3:00

Permeate Throttling (Variable)

Project name Brokenhead Page 44
Temperature - 05 "C Elemant age, P1: 0D yeams

—D=r == © ©

&

!

Stream Mo. Flow (gam) Pressure {psi) TDS {mgh) pH Econd {usicm) Langaller
1 346 0 ar2 .24 1303 0570
2 346 143 a2 824 1303 0570
3 127 134 1507 881 2332 139
4 &4 124 3507 873 4511 236
5 360 118 777 808 7204 285
g 120 1.0 7.00 £.13 8.20 £.310
7 856 1.0 224 83 238 -4B38
8 242 1.0 B0.4 725 0 3216
g 210 1.0 203 5 26.3 4852

Prous pafuimences cebos o ase Desed 0n rormer b e pedisn s st o peheied on 8 e wisl of sooepiatie gualts The resulls shosn cn B peniog b ol e By T pogian ale
i b ..u.u-: pirfaisahcs. Mo gubluen of prodict of Syshrn parfoiiafon b expiskeed of iSpled sk Ditvided in & s rEls vaitanty slsieran kghed by & suloized Hydrameulis

(e Lo ] L] e i Do o wirious ESLTRRONE oo f l.-rnquhu.:-.ﬁ e corrposiien G M sl erourd of clemical
u—u-uu ,Hﬂ.ml-l-.m A:mlh" afd i mefilvade depercent, Hydrafeubon does fol saiten! cesios SO 1 i pochuct of b walTa ity B Peguined, Sl ool o
» Frairy Dkl i ciPbeiard pricing Fhan Srewiously quoted Vedmsn | 2 200 67 {.-
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Appendix E

RM of Brokenhead Preliminary Hydrogeological Testing Results — Friesen Drillers
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Friesen
DRILLERS

Ry 27, 2022

Lz Dhes Genaille, M Se., FEng.

Senior Diesipn Engineer

Afanitoba Water Services Board

2010 Currie Bled, Brandon, ME E7A Y9

Deear M=, Genailles,

Subject FPreliminary Hydrogeological Testing Results
Suppl v Ground Supply - Tyndall-Garson WTF Upgrade
Bural Municipality of Brokenhead

Friesen Dillers is pleased to provide this letter to detadl the preliminary result: of bydrogeclogieal investipations underoken for the
phnned expansion of the groandwater supply for Trmdall-Garson, in the Barsl Municipality of Brokenhead (BRI

Project Backgroumd

The RA{ maintain: 2 municipal water supply system currentty developed from two supply wells located on the WTF propersy The
proundwater treatment inchades 2 reverse osmeosiz process as part of a Class 2 Water Treatment Farility & Clss 2 Distribution Faeility
(B of Brokeshead, 2020). The trexted wames is stored i reserooirs that heoe 2 capacicy of 228,000 gallons (1,035,120 liters). As of 2020,
the mumicipal system had §54 service: connected, inchiding §40 domestic and 14 commerrial connections (RAM of Brokenhead, 2020).

Recent well assesuments indicated that the existing wellfield has 2 combined capacity of 27.6 L/, or about 440 U.5.GPRAL
(FDL, 2021). It is understood that the WIT upgrades will have a desdpn flow rate of 50 L3, or abous 7925 US.GPAL An additional
raw water capacity of 25 L/ (3063 US.G P M) ha: bean requested to supply the uppraded WIF. The tofal annnal withdrawal i also
projected to inerease fram an allocation of 225 dam?, pear to 650 dam’/pear (Pers. Comm. —MWSE, Mow. 5, 2021).

FPublic Consultations — Well Inventory

A review of the provineial water well database indicated ower 200 povate domestic wells could be presens arcund the WIT site
(GWDRILL, 2018). It was further noted that many of these wells may no longer be in nse, a5 2 huger romber of residences hare switched
to the municipal system. Friesen Didllers was retained in the cumens project to conduct 2 bybod style well investory campaipn. The main
objectives of the well inventory were to identify existing groundwater nsers that may be impacted by inereazed pumping, and to establish
the mumber of abandoned wells that remain to be sealed Farther, the inventory identified potential monitoong sites from residents willing
to participate in the testing process.

Th:wﬁﬂ.in:mtnqrmsmnﬂumdinh{a:\nhﬁp.:il 2022 Residences located within a 1-mile radms of the existing WTT site received a
letter by mail inviting: them to participate in the inventory. All residents who agree to participate in the well inventory were asked
ha.el:.g:u‘n.n:lqn:mnn: Ih-:u.:l:hmwﬂh,mhuﬁelgeuf the well, the well doller, Lh.::}'peoﬁwﬂlmnm.-wdlpmp md.u'mr
iszmes have been expedenced and whether unsealed wells are present on their property. 'Them:nmr:rmsdnmﬂ:h:zmr&wt:hphm
or through email Mo mechanie assessments have been completed to date.

A total of 17 residents responded to the inventory request. Detailed results of the well inventory will be compaled a=: part of a sepamate
letter and will be ineluded in the final report to be submitted to Manitoba Epvironment, Climate, and Parks.

0T PTH 12 N, Steinbach, ME R3G 1TE 204-325-2485 Toll Free 1-B88-794-9355 fesendrillers.com
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Preliminary Results - RM of Brokenhead 2 May 27, 2022
Tyodall-Garzon WTF Upgrade

Preliminary Testing Results

Prior to any Seld work,a G d Exploration Permit (GEF) was obtained from Manitoba Envi CEmate and Parks (MECF).

A copy of the GEPF iz attached.

The test well location: were selected with input from the RM and the project team. It was understood that the preferred locations for

additional supply weliz would be a: cloze to the existing WTP site as feazible to minimize additional infra costs. It was noted chat
th:pxmmuymm*ungnﬂsshmﬁbebmmmempamofmﬂm&nm If pew well(z) are placed adjacent to existing
wells, then pumping mmp b npew and existing supply well: could reduce overall yields. As a zes 2 sedes of test sites was

1 _|~\._1 1

at the WIF and progressively farther south In total, four test wells were drlled, all located along May Street,
.hmmﬁguzel Buried utilitie:s were marked at each site prior to dalling.

Fxgmt 1- Te't bole locations (TH1-4); Tyndall-Garson, RA of Brokenhead. (Source — Googie Earth, 2022)

The test well construction details aze shown in Table 1. Eﬂunwﬂm&a&dmh*ulmpkﬁmmotbnppexxnﬂ&ebwume&

of the carbopate aquifer. Thiz ali d for an of the hydranli tion between the various zone: of the bedrock.
From the testing, the upper surface of the bedrock was ‘u‘rL'ofl&M&bdongz&.Th:uppumdzmemded
from the top of the bedrock to about 140 £ below grade. The deeper fra d zone ded to 2 depth of about 220 ft. below grade.
Table 1
Test Well Construction Details
Tyndall-Garson — RM of Brokenhead
Well ID Well Tag TTMX UTMY Upper Zone Lower Zone

Well 1 No. 7599 666316 5549359 16-130 &. 130-220 &

Well 2 No. 7623 666317 5549502 24-140 & 140-219 &

Well 3 No. 7624 666308 5549729 30-140 &. 140-218 &

Well 4 No. 7626 666316 5549426 36-145 &. 145-220 &

Table 1 - Test well construction details, RM of Brokenhead.
Short-term capacity tests were conducted on both the upper and lower zones of the aquifer at each test zite. The hydraulic testing results
aze shown in Table 2. The results indicated 2 fairdy high level of vagability betureen =ites, which iz typical for the fractured bedrock aquifer.

The highest specific capacity results were reported from the lower zone of THI, followed by THJ. In generl, the upper zone of the
aquifer was found to have a significantly lower yield than the lower zone.

307 PTH 12 N, Steinbach, MB RSG 1T8 204-326-2485 Toll Free 1-888-794-9355 friesendrillers.com
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Freliminary Results - EAM of Brokenhead 3 My 27, 2022
Trodall-Garson WIT Upprade

FPreliminary Testing Results (Cont'd)

Table 2
Hydraunlic Testing Results
Tvndall-Garson — EM of Brokenhead
Well ID Aquifer Sradc Level Fumping Level Test Rate Specific Capacity
Zone (ft. belowr grade) (fr. belowr grade) (UE5GFM.) (U.S.GP.M./ft)
Well 1 (Tag 7589 Upper 28 15.9 a2 6B
Well 1 (Tag 7509) Lower 15.6 2B.7 a2 6B
Well I (Tag T623) Upper 172 27.1 4.5 <0.5
Well 2 (Tag T623) Lower 229 32.1 2B 3.0
Well 3 (Tag T624) Upper 24.1 36.1 34 <0.5
Well 3 (Tag 7624 Lower 253 40.5 7B £.5
Well 4 (Tag TE26) Upper 25.6 35.6 5 <0.5
Well 4 (Tag 7526 Lower 12.8 32.1 Z7 22

Tahble 2 - Hydraulic testing resules, BM of Brokenhesd.

Groundwater samples were collected from the upper and lower aquifer zones. Selected samples were submitted to an aceredited aboratory
for a.nal'_v.'a.is of routine genr.\hcmi:-u':r and smable environmental ’.somP-e:- ::'-'ur:rgm and d:ut:l:ium}. The resulss of the lahumtnl:_vr z.na.l'_v.'si.s
are attached (L2707736). In addition to the aboratory anabysis, basic feld parameters were measured in the feld The mesults of the
preliminary seochemical anabysis are shown in Tahle 3.

The total dizsoleed solids [TDS‘ comtent n.nged From abowt 400 :n.g."[. at Well 1-Lower, to about 550 m.g_-"L at Wall "1—T_.-PPH. Th= aTerage
TDS valne was about 00 m.g'_-‘I: with bower l.qu.i.Eﬂ TomEs nePutl:i.n.g ﬂl.ghtr_vr h.i.g!u:-: concentratons than the upper an:_lu‘_ﬁ:r zone within the
sume test well. These resnlts were consistens with TDS valnes of 550-640 mg/L, previously reparted for the existing supply wells (FDL,
:)L'..'-Zi:n. The 1.al|.mﬁ walues rz.ng\ed from abour 400 to TOHO m.g,-L wi.'il.ma.ﬂuge of about 500 m.g_-'I.. In gznemL the g:ﬂcbmsu':r a.P-P-ea.r\ed
to be conzistent with regional conditions and suitable for the intended e for a weated municipal water supply. It should alzo be noted
that the peochemisory counld change slightly with pumping orer time. It would be recommended that the WIF design team review the
chemizory and provide comment on the opton: moving foreard.

It was also noted that some Sacmre sediment was observed in the water samples, whick produced some elevated turbidity cesult=. The
turiidicy was genenliy higher from samples in the upper zome (ALS-L27T07734). It is anticipated that with more fgorous well development
effors, the turbidity malnes could be improved from the reported testing walues. It is common for new wells in the carbonate aquifer to
initially produwee elevated mrhidity and to gradually clean wp with development or pumping over time.

Table 3
Preliminary Geochemisoy
Tyvndall-Garson — RM of Brolenhead
Well TD Aquifer Electrical Conductiviey Total Dissolved 3olids Turbidity (MTLT)
Zone {us cm) (mg/L)
Well 1! Uppec SEQ 461 111
Well 1! Lower &77 397 5.8
Well 2* Upper THT 573 na
Well 2° Lower 347 ] na
Well 3 Uppec 837 600 218
Well 3 Lower 1,129 BOS na
Well 4 Upper 355 E47 368
Well 4 Lower 870 514 19.1
MNaotes !Data from ATS-L2T07736
? Field measurements - FDL, 2022
na. — dam not awailable

Table 3 - Prelimizary peochemistry, BM of Brokenhead. (Data source — ALS- LIT077346; FDL, 2023)

307 PTH 12 N, Steinbach, ME R5G 178 204-328-2485 Toll Free 1-888-794-9355 fhesendrillers.com
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Frefiminary Resules - RM of Brokenhead 4 May 27, 2022
'I'_l.'nda.l.'l-GmnnTIT Upgrade

Drara Analysis
Ertvemated Wl Yield:

The estimated yield at each test well location, bazed on the bydoulc asseszments, is thown in Table 4. Due to the higher capacity,
inereased amilable drawdowmn, and better confined aquifer conditions obzerved for the lower aquifer zome, only the lower zone at each
tested location was considered for a larger wrell completion.

‘The resnulis in Tahle 4 supgest that Well 1 would have the highest estimated flow rate potential. It should be noted that specific capacity
walues tend to Increase shghﬂ'r when the borehole diameter is ereased, as woald be the case for a P.m-d'n.cuun wrell Further, :.P:d.E.c
capacity can also vary for different pumping cates. The installation and texting of a larger diameter production well would be necessary to
confirm actual well yields at each site. However, depending on specific project requitements, ach of the tested sites could warrant the
inymllation of a larper diameter test well. Even the lowest estimated yields wreze greater than the mawimom range for 2 5-inch well

Table 4
Estimated Well Yiald
Tyndall-Garson — RM of Brokenhead
Well IDy Specific Capacity Production Casing Depth Estimated Fate
(US.GFP.M. ) [iin] (US.GP.M.)
Well 1 (Tag 7599 6.5 130 & 350-400
Well 2 |_'I':.g TEL3) 30 140 & 200-250
Well 3 (Tag 7624) 6.5 140 & 150-200
Well 4 |_'I'a.g TE2E) 232 145 & 150-200
MNotes *Capacity of Well 3 was redoced due o vrell interference impacts fom Eﬁ.!d.ﬂE supply wells.

Tahle 4 — Extimated well yield; BM of Brokenhead.

An inereased rae water capacity of 25 L/s [3%6.3 US.GEM) was requested to sapply the upgraded WTTE. This assumed the existing
"“:PP]-'_F wells hawe a mmbmedmnm'umcafl.dt'r of 27.6 L_-"s, or about 440 T GPAM. As there 15 Pumnﬁ.:l for vrell inferference betoreen
new and exizting supply wells, the new well: will likely need to produoce slightdy moce than 400 US.GPM. to make up for any reduetions
in the existing well capacities. 'Iesd.n:gmdmnn.i.n:l.i.ngwiﬂ be necessary to confirm the demils of the potential well interference impasts.

As Well 1 had the highest tested capacity and ix bocased frthest from the WP (Le, Jowest inference potential), the Well 1 sie would be
recommended for further testing. Recommendations for further testing are provided in the following sections.

As the estimated capacity of the Well 1 test site is approaching the targes of 400 TLS.G.FAL, it is anticipated that only one new production
well in addition to TH1 may be necessary to make up the required flow Selection of a secondary site for cooversion and testing was not
immediately obwions fom the data. However, the Emitations of TH3, due to intecference at the WTE, make it less muitable for Sorther

testing

In comparing resalts from the TH2 and TH# sites, the preliminary bydraulic capacisy at TH2 (3.0 US.G.PM /& ] was similar, though
slightly higher than at TH#$ (22 US.G.P.M /&) The TDS content was also similar, with TH# (516 mg/L} reporting a shghthy lower value
Thm'I'I'IE{ﬁDﬁmg_ L. Ita.PFeus'r.ha:'bnrh:.:tH wnuld.ll.'hd'r'b: :uﬁ.ﬂ:n:bnp:unde&m:ﬂ]mmdpnmpngvn}umumcnnamnmm:h
THI. As hmmwm:nmmspacmgmﬁ:mﬂms it might have a dlight adwantage over TE4. It is recommended
'Ehact'h:"I"'TPden.gnt:m::mwmdmmmmtunfhtg\enchmaﬁjandﬂnw:uqmemhu\fﬂunphnnsm.ﬂumgﬁu:md.

Produstion Well Design and Comstrachion
Larger diameter production wells will be needed to achieve the Sow ate: requested in this project. The comstraction of larger diameter
wells should inchude steel casing that is extended through the overburden and wpper fractured zone of the bedrock. The well casing shouald

be insmlled to the depths noted in Tahle 4 and be grouted in place. MNext, the borehole should be adwanced, open-hole, to the fnal
campletion depth in the desper Sactured zone of the Carbonats Aquifer The fnal depths should be approximacely 220 ft below grade.

307 PTH 12 M, Steinbach, MB REG 1TE 204-326-2485 Toll Free 1-888-794-9355  friesendrillers.com
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Freliminary Results - EAM of Brokenhead 5 My 27, 2022
T':.'nda.El-Gmun WTIF Upgrade

Production Wall Derigm and Constraiction [Comt'd]

Eased on the testing resules, it 1= recommended that a test well with 10-inch diameter completion be constrocted at the Well 1 test site.
This design would allow for wp to an 8-inch submersible pump, which could produce 400 U.5.G.P.AL or more. The conditions noted for
the remaining test sites were more suitable for B-inch diameter completions. This design would allow for up to a f-inch submersible pump
capable of abous 150-300 U.5.G.F M. An E-inch diameter completion well could be constructed at sither the T2 or TH4 sites.

Az turbidity was noted during testing, contingencies for additional well development during constmetion would be recommended.
Grenerally, this can be accomplished by surging action wiing compressed air, although surge blocks and cable-tool may also be required.
The well d.c':ﬂ.upm.ﬂ:t effocts thould be :.'u.P-nr'.-.i:cdb‘vr a quahﬁ.ﬂl h}'\dmgl:ulogls:_—"h}'d.mg!nbngi.cllangimﬂn

72 Edowr Fumpng Tent

Afier the produetion wells have been construeted, a T2-howr paumping test should be completed on the new production wells. A minimmam
of 24-hour testing duration iz required by MECF for 2 water supply greater than 200 dam? year produced from 2 confined aquifer sonree.
However, given the considerations for potential interactions between upper and lower zones of the aquifer, and the presence of agpregate
extraction operstions within 2 mils of the site, 2 longer testing duration is recommended. A 72-hour testing dontion wounld also allowor the
dorwrdown cone to develop around the wells and allow for an asseszment of the aquifer response to pumping from both the new and
existing supply well =ites.

The marget pumping rate from the new produetion wells thoald be at least 396 US.GFPAL (25 L/s). The existing supply wells shonld also
be pamped for a period of time during the test to confirm the capacity of the fall system. At the cessation of pumping, the water level
recovery should be monitored nntll at least 90%: recovery s reached, as is required by regulagions. Detaidls of the pumping text shoukd be
d.esi.g:n.l:d and :.'n?:n-.iudb}'a. qu.ah.ﬁacl hj\d.mgenlogi.:q-"h}'d:ng!d.ogi.cal nn.gm.cﬂ:

Aguifr Mowitsring Plaw

Monitoring the aquifer response to pumping will be a criical component of the hydrogeological amalysis. A network of monitodng
tramsducers would be neceszary to delineate the drredown cone during pumping and to assess the potential interartion between the wpper
and lower zones of the carbonate aquifer in the area. Understanding these dynamics will be important to assess 2 number of key techmical
conidertions, incloding the potential for third party well interreference, potential changes to groundwater quality with pumping, and
source water protection. All of these constideryfions are crucial to assess the long teom vizhility of the expanded grounduater supply.

Teo obtain the naceszary monitoriee data, a network of monitorng wells should be exmablizhed during testing. The nerwrork could inchwds
a combination of provinenl, municipal and povate wells. The recently complesed well inventory identified mumergas residenss who are
willing to have a tanswdneer ivsalled in their private wells. This information should be compiled and sirategie observation well locations
selected. In addition, the ewisting mumnicipal prodoction and test wells should be imstomented to monitor for groundwater level
fuctuations at distance Srom the test site. The observation wells will allow for simultanecas monitodng of the npper and lower zones of
the carbonate aquifer.

Dhetails of the gmmmmnnmngphn shiould be d.!:i.gned and s.n:Par'.-.iudb}' a quah.ﬁ.ﬂl h}'d.:ng\enlugi.s:_—"h}ﬂ:ng\en[ogi.ﬂl !ng.i.n:ﬂ_

& dwarer Sawmplng and Awalys

The groundwater quality and the potential changes to guality daring prumping is an impormns aspect of the pamping test. To adequately
aszess the potential change:, sroundwater samples should be collected throughout the pomping test. In additon, Geld measurements of
parameters such as pH, mrhidity, electriral condnetivity, and tarbidity should be measured at repolar intervals during the pumping test.
The grounduater samples should be sent to an aceredited hbomtory for anakysis of routine geochemistry, stable environmental isotopes

of cxygen aod hydrogen. A Test 72D sumple set, along with any other requested anabyses, should alio be collected from the new
production wells at the end of the 72-hour pumping intersal

307 PTH 12 N, Steinbach, ME R5G 178 204-328-2485 Toll Free 1-888-794-9355 fhesendrillers.com

“é The Manitoba Water Services Board 55



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

TIdjminu}'E‘.!mlﬂ-RHoE Eroksnhead & sz'2?:m
Trodal-Garson WIF Upgrade

Lremer Apnitorson: - Hydrogoispioal Amalyrs swd Beportiag

Upon completion of the pumping tests, the dosrdown/recovery data should be amalyzed by a Leensed professional hydoogealogist)’
hydropeclogical snginser. The conchizions and recommendations Somn the testing shonld be pressnted in 2 sealed repart The report
should aim to satisfy the requirements to obtain 2 Water Use Licenze and an Environment Act Licenze as related to the develop a
groundwater supply for municipal purposes.

The contents of the hydrogeologiral report should include but not be limited to the following:

L Diezeription of loral and repional genl-ngi.u.'l.,-"h_‘vd.mgzu]ngjnal conditons.

L Bewiew of hiztodeal bydropraph and meteorological data.

*  Aseszment of existing groundoater nsers and proundoater development.

®  Aszeszment of the :Eﬂha.ng\e &:rn.:.mi.c:- for the ::gi.n:m.:.'l gm'u.n.dnn.mr systemms.

*  Fumping test analyuis, including and zsseszment of the inferactions betoreen the upper and lower zones of the carbonate aguifer.

*  Projected aguifer dowdown calenlations and estimated long teom impacts to aquifer and nearby groundvater nsers.

*  Rewew and 2:sesz:ment of the well inventory results in the contexs of the water ;upply expanzion.

We thank you for the opportunity to be of service on this project. Fleaze contact the undersigned with 2oy questions or comments abowt

this report.

Simeerely, Reviewed by,

Friesen Drillers Limired Friesen Dirllers Limyited
Jostin MNeufeld, B.Se (G.5e), FGeo. Jeff Bell, B.5e{(GE.}, FEng,
Groundwater Geologist Hydrogealogical Engineer

Attachments Groundwater Exploration Fermit — BA of Brokenhead
Digillers Logs — TH1-TH4+ — Friesen Dllers
Geochemistry Analtymis — ALS-LITOT736
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