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Executive Summary

The RM of Hanover requested the Manitoba Water Services Board (MWSB) to prepare an Environment
Act Proposal for a Class 2 Development Licence under the Manitoba Environment Act to develop a rural
water supply system to service the community of Kleefeld and surrounding area from the Grunthal
Water Treatment facility. This EAP is submitted for the installation of 11.5 km of distribution pipeline
extending from the reservoir in the community of Grunthal to the community of Kleefeld and
surrounding area along provincial road (PR) 216.

The RM of Hanover is located southeast of Winnipeg. Both the communities of Grunthal and Kleefeld
are in the RM along PR 216. Currently the community of Kleefeld has a public water system and the
water treatment plant was completed in the Spring of 2011. The community of Grunthal has a public
water system that was commissioned in 1976 with recent upgrades being completed in October 2011. It
consists of a groundwater supply and WTP that doses Clearhib5 and sodium hypochlorite to the pumped
supply, a 1,227 m? storage reservoir and distribution pipelines that service the community. Kleefeld’s
groundwater supply and treated water has elevated barium concentrations exceeding the Guidelines for
Canadian Drinking Water Quality maximum acceptable concentration. In addition, elevated
groundwater ammonia is not removed whereby chlorination is producing chloramines for disinfection
which is not acceptable as a primary disinfectant.

An assessment study on the Kleefeld system was conducted by Associated Engineering Ltd. in 2012
which identified issues with the Kleefeld treated water and recommended piping water from the
Grunthal reservoir north along PR 216 to service both Kleefeld and Grunthal. The proposed installation
of 11.5 km of 150 mm pipeline will deliver treated water to approximately 281 connections in Kleefeld
and a potential 165 additional connections in the surrounding area.

By using treated water from the Grunthal treatment supply, the Kleefeld water system will still require
re-chlorination prior to community distribution. The existing Kleefeld reservoir and pumphouse will be
utilized in the community of Kleefeld to provide chlorination and 755 m? storage.

The RM of Hanover will be responsible for operating and maintaining the water treatment and

distribution systems. The combined system will result in a Class || Water Treatment and Class Il Water
Distribution certified operator to ensure system operation and monitoring is maintained.
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1.0 Introduction

The RM of Hanover requested the Manitoba Water Services Board (MWSB) to prepare an Environment
Act Proposal for a Class 2 Development License under the Manitoba Environment Act for the
construction of a water distribution system to supply treated water to the community of Kleefeld and
surrounding area located in the RM of Hanover. This document provides the compiled information
required by Manitoba Conservation’s Environment Act Proposal Report Guidelines and Supplementary
Guidelines for Municipal Water Supply Systems.

1.1  Background Information

The RM of Hanover is located about 20 km southeast of Winnipeg. The Municipality is seeking to
construct a water distribution system to service Kleefeld and surrounding area with treated
water from the Water Treatment Plant (WTP) reservoir located at Grunthal. Both communities
are located along PR 216. The proposed water system would service a combined population of
approximately 1650 people.

1.1.1 Previous Studies

Public Water System Assessment studies were completed by the Associated Engineering
Ltd. for the Grunthal and Kleefeld water systems in 2012. The studies review existing
infrastructure, areas of deficiency and options for treated water sources. The studies
were used in preparation of this EAP. These studies indicated that while Grunthal is in
compliance with the Drinking Water Safety Act (DWSA) and the Guidelines for Canadian
Drinking Water Quality (GCDWQ), Kleefeld is not in compliance.

Kleefeld’s treated water exceeds the maximum acceptable concentration (MAC) of
barium set forth in the GCDWQ and has a lack of primary disinfection. The MAC for
barium is 1.0 mg/L and Kleefeld’s 2011 and 2015 treated water quality results were 1.72
mg/L and 1.88 mg/L respectively. Health Canada indicates that the basis of the barium
MAC is it is suspected to cause increases in blood pressure and cardiovascular disease.

Raw and treated water quality results for 2011 indicate elevated ammonia levels. When
sodium hypochlorite is used as a disinfectant, a free chlorine residual is generally
produced which is acceptable as a primary disinfectant to kill bacteria at the source
(reservoir) and as a secondary disinfectant to maintain a bacteria free distribution
system. Due to the elevated ammonia concentration in Kleefeld, the ammonia interferes
with producing free chlorine residuals and as a result only chloramines are produced as
a disinfectant. Chloramines are acceptable as a secondary disinfectant but are
ineffective and unacceptable as a primary disinfectant.

“é The Manitoba Water Services Board 2
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1.1.2 Population

Statistics Canada population data for the RM indicates an average household density of
3.6 people per household while the adjacent City of Steinbach has population density of
2.65 people per household. An assumed density of 3 people per household will be
assumed for the communities of Grunthal and Kleefeld. Historical data from Statistics
Canada shows that the RM of Hanover has not maintained a constant population from
2006 to 2014. The current population of Grunthal (as of December 31, 2014) with 584
connections is approximated to be 1750 people while Kleefeld with 281 connections is
approximated to be 845 people (L. Lahaie, personal communication, December 7, 2015).
Due to the proximity of Grunthal and Kleefeld to Winnipeg and compared to
communities located in a similar area, a 2.0 % annual growth-rate has been assumed for
population growth over the next 20 years. Based on these rates the projected
population for Grunthal is 2600 and 1255 people in Kleefeld.

1.1.3 Water Consumption

Previous Public Water System studies by Associated Engineering in 2012 for both
Kleefeld and Grunthal indicate quite different average per capita consumption between
the two communities. Kleefeld can be approximated as about 165 L/c/day while
Grunthal is about 300 L/c/day. A consumption of 165 L/c/day would be considered quite
low for Manitoba communities and 300 L/c/day is typical. Examining 2015 consumption
data for Kleefeld indicated an increase in consumption when compared to the 2012
report however this can be attributed to an increase in population in 2015. The low
water demand may be partly attributed to water quality standards that do not meet the
GCDWAQ. An assumed 200 L/c/day will be assumed for future water demand at Kleefeld.
Consumption data indicates a peak day factor of approximately 2.0.

Table 1.1 summarizes future water demands. Since Kleefeld has a reservoir which can be
used to meet peak hour flows, the pipeline from Grunthal to Keefeld must be able to
convey approximately 8 L/s (5.8 + 2.2) in order to meet Kleefeld’s peak day future
demands.

“é The Manitoba Water Services Board 3
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TABLE 1.1 - FUTURE TREATED WATER CONSUMPTION

Units Kleefeld Kleefeld Grunthal TOTAL
Area

Connections: 281 165 584 1030
2014 Population 845 1750 2595
2034 Population 1255 495 2600 4350
Consumption/capita/day L/c/day 200 200 300

Future Avg. Day L/day 251,000 99,000 780,000 | 1,113,000
Consumption L/s 2.9 1.1 9.0 13.1
Peak Day factor 2.0 2.0 2.0

Future Peak Day L/day 502,000 198,000 1,560,000 | 2,260,000
Consumption L/s 5.8 2.2 18 26.2

1.1.4 Storage Reservoir

The reservoir in the Community of Kleefeld is a 755 m*® underground concrete chamber
that has the capacity to provide fire protection. Using the MWSB minimum fire flow of
60 L/s for two hours (Class 3) and the Ontario Ministry of Environment (MOE) water
storage sizing guideline, the recommended reservoir capacity for Kleefeld is 759 m®.

Total Storage Requirement =A +B + C
Where A = Fire Storage

B = Equalization Storage (25 % of Max Day Demand)
C = Emergency Storage (25 % of “A” + “B”)

A =60 L/s x 60 s/min x 60 min/hr x 2 hr =432 m*
B =25% x 700 m*/day = 175 m’
C=25%x (432 +175) =152 m’

Total Storage = 432 + 175 + 152 = 759 m®

Grunthal should be able to provide a peak day flow but not fire flow to Kleefeld since
Kleefeld has an adequate size reservoir. Grunthal has a total reservoir of 1,277 m* from
the combined 227 m? in-ground concrete structure located beneath the pumphouse and
a 1,000 m® concrete structure located at the WTP site. Grunthal would require a
minimum Class 4 fire protection.

A =120 L/s x 60 s/min x 60 min/hr x 2 hr = 864 m®
B =25% x 2260 m*/day = 565 m’
C=25% x (864 + 565) =357 m’

Total Storage = 864 + 565 + 357 = 1,786 m’

“é The Manitoba Water Services Board 4




Manitoba Environment Act Proposal December 2015
RM of Hanover Water Pipeline Extension Appendix A - Preliminary Pipeline Route

The reservoir is undersized by 509 m® for fire protection based on future population
projections and a Class 4 fire protection. Future considerations on reservoir expansion
should be considered should population growth continue as projected. However, It is
unlikely that the current fire pumping capacity provides 120 L/s for Class 4 fire
protection. However Grunthal’s reservoir will provide a minimum Class 3 fire protection
for the projected future demands.

1.1.5 Raw and Treated Water Supplies

Schematics of both Grunthal’s and Kleefeld’s water supply systems are shown in Figure
1.1 and 1.2 respectively. Treatment consists of chemical addition with no physical
filtration or other treatment processes.

Chilorine =i
Sequestering == --: | —
: o
1
Py * * I—— To Distribution
) _<E>_| —
Turbine Treated Water Magnetic I—K_)J_

|
@ @ Flow Meter Storage Flow Meter  pjstribution
U U Pumps

Primary Backup
Well Well

Figure 1.1 Grunthal WTP Process (Associated Engineering (Sask.) Ltd.)

Online Chlorine/pH

Chlorine —-= A”;'_{ier
Sequestering ===1 | \gl ) m— Plant Supply
P
\f/ \E/, w=— To Distribution
Magnetic Magnetic
Flow Meter Flow Meter

| ahtia

Well#1  Well #2 Treated Water Storage &
Distribution Pumping

Figure 1.2 Kleefeld WTP Process (Associated Engineering (Sask.) Ltd.)
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The well in Grunthal supplies raw water to the Grunthal WTP. Water flows from the 200
mm diameter well which is 24.4 m deep pipe to a 150 mm PVC pipeline. A 10 hp
submersible pump conveys the water through a 150 mm pipeline to the WTP. Raw
water quality meets health based parameters under the GCDWQ however parameters
exceeding aesthetic objectives include total hardness, iron, and manganese as shown in
Table 1.2. Ammonia concentrations may be a concern to disinfection if not sufficiently
removed or oxidized prior to distribution. The full raw water chemistry results can be
found in Appendix F.

The Grunthal WTP distributes well water that is treated by Clearhib5 and chlorination.
The Office of Drinking Water (ODW) currently conducts annual audits of all public water
systems which includes sampling and chemistry analysis once every three years for
secure groundwater supply systems. In addition the operators tests chlorine residuals
daily on the treated water. The treated water quality as shown in Table 1.2 shows that
ammonia is oxidized and therefore is producing free chlorine residuals. The water is still
considered hard with some elevated iron and manganese concentrations. The addition
of Clearhib 5 keeps iron and manganese dissolved such that it does not become as great
of a nuisance to customers. The Grunthal WTP is in general compliance with the
Drinking Water Safety Act (DWSA), GCDWQ and the Ten State Standards.

The Kleefeld treatment process is essentially the same as Grunthal except that the
groundwater supply in Kleefeld has elevated barium and a higher concentration of
ammonia. The proposed water distribution system would connect the Grunthal
reservoir to the Kleefeld WTP reservoir via pressure pipeline.

Table 1.2 - WATER QUALITY SUMMARY

Parameter Unit RAW Treated GCDWQ
2011 - 2014 2011 - 2014

Ammonia mg/L 0.308 <0.01

Hardness mg/L 316-376 335-394 200/500°

Iron mg/L 0.4-2.08 0.22-1.01 <0.3

Manganese mg/L  0.0032-0.0698 0.0026 - 0.0692 <0.05

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

are generally considered unacceptable
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1.1.6 Water Rights Act

Water Rights Act License No. 2005-011 was issued to the RM of Hanover to permit
Grunthal’s groundwater withdrawal of water not exceeding 17 L/s and a total volume of
154.18 cubic decametres annually. Water Rights Licence (WRL) 2005-011 is provided in
Appendix D. Grunthal’s current instantaneous demand is within Licence limits however
it is estimated that the annual demand exceeds current licence limits and is
approximately 165 (estimated for 2015) to 200 (year 2011) cubic decametres.

Water Rights Act License No. 2005-012 was issued to the RM of Hanover to permit
Kleefeld’s withdrawal of water not exceeding 11.4 L/s and a total volume of 70 cubic
decametres annually. Kleefeld’s current annual demand is about 46 (year 2011) to 48
(estimated for 2015) cubic decametres.

The current combined annual withdrawal for Kleefeld and Grunthal is estimated at a
maximum of 250 cubic decametres. Based on the 20 year projected demand for
Grunthal, Kleefeld and surrounding area, the future projected water demand is
estimated as 400 cubic decametres annually.

MWSB has currently secured the services of W.L. Gibbons and Associates Inc. to assess
Grunthal’s current well capacity and to locate additional supply to meet both Grunthal’s
and Kleefelds demands. This process will be completed with the necessary Exploration
Permits and Licenses.
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2.0

Description of Proposed Development

2.1  Project Description

The proposed development involves the construction of an 11.5 km water distribution pipeline
to service the Community of Kleefeld and surrounding area from the Grunthal WTP and planned
upgraded well system.

The current Kleefeld water supply system does not meet the DWSA and GCDWAQ. Since Grunthal
complies with drinking water standards, treated water from Grunthal will supply Kleefeld via an
approximate 11.5 km of 150 mm pipeline installed along PR 216 from Grunthal to Kleefeld. The
pipeline will join to an existing WTP in Kleefeld that services the community. The proposed
pipeline will be installed in government road allowances and PR right-of-ways with some private
easements to facilitate construction if necessary. The pipeline will be constructed of Polyvinyl
Chloride (PVC) or High Density Polyethylene (HDPE) with a service life of more than 40 years.

The proposed conceptual layout of the pipeline network is included in Appendix A. Additional
well capacity is anticipated plus upgrades to the Grunthal WTP distribution pumping system will
be needed to meet demands.

2.1.1 The Untreated Water Supply

The Grunthal WTP was built in 1976 and was upgraded in October 2011. Raw water is
withdrawn from wells located in Grunthal and treated using a dosing system with
CLearhib5 and a chlorination system. The WTP has a reservoir storage capacity of 1,227

m”>.

2.1.2 Operation and Maintenance

The RM of Hanover will be responsible for operating and maintaining the water
treatment and distribution systems. The combined system will result in a Class Il Water
Treatment and Class Il Water Distribution certified operator to ensure system operation
and monitoring is maintained. A certified operator will monitor and maintain the
pipeline, pumphouses, and reservoirs. The operator will also perform sampling and fulfill
reporting requirements in accordance with the Manitoba Drinking Water Quality
Standards Regulation.

“é The Manitoba Water Services Board 8
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2.2 Certificate of Title

It is proposed to install the rural water pipeline within municipal and provincial road right-of-
ways owned by the Crown. If necessary, private easements will be obtained to accommodate
the pipeline installation.

2.3  Existing and Adjacent Land Use

The proposed land for the development will be on municipal and provincially owned land in
previously disturbed road right-of-ways. Adjacent land is used for mainly agricultural and related
industries. The existing and adjacent land uses will not change as a result of the proposed
development.

2.4 Land Use Designation and Zoning

The proposed development will be on municipal owned land, government road allowances and
land adjacent to the development which is predominately agricultural land. Zoning designation
for this development is not applicable.

2.5 Project Schedule

The project is scheduled to be tendered in the spring of 2016 with construction completed
during the 2016 construction season depending on the availability of funding and the receipt of
all approvals.

2.6  Project Funding

This project is eligible for 50/50 cost sharing between the MWSB and the RM of Hanover subject
to the approval of the project and the availability of funding. The RM plans to raise its 50% share
through the borrowing By-law process.

2.7 Regulatory Approvals
The following branches/departments will be provided with copies of plans and specifications for

information purposes and for the purposes of approvals and agreements:

Manitoba Conservation and Water Stewardship
Office of Drinking Water
Manitoba Infrastructure and Transportation

The contractor will be required to contact MTS, Hydro and gas utilities for utility locations and
approvals.
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2.8 Public Consultation

A public consultation will be held to present and discuss the proposed water distribution system
with the citizens of the RM of Hanover. In addition a borrowing By-law public hearing will be
required in order for the municipality to acquire funds for this project. It is not expected that
there will be major concerns forwarded to the Municipality regarding the water distribution
system.

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
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 100 m of watercourses during
construction. Contractors will be required to ensure that all equipment is properly maintained to
prevent leaks of fuel and motor fluids. Any spills will be reported to the governing authority.

“é The Manitoba Water Services Board 10



Manitoba Environment Act Proposal December 2015
RM of Hanover Water Pipeline Extension Appendix A - Preliminary Pipeline Route

3.0

Physical Environment

3.1 Physiographic Setting and Climate

The RM of Hanover is located approximately 20 km southeast of Winnipeg. The community of
Kleefeld and surrounding area is located within the RM and are situated along PR 216. Grunthal
is located further south also along PR 216 in the RM of Hanover. The RM of Hanover is seeking
to construct a water pipeline extending from the Grunthal reservoir to the Kleefeld reservoir.

The elevation ranges from 252 m to 265 m within the RM of Hanover which is situated in the
Interlake Plain within the Prairies ecosystem. The area is drained by Tourond Creek and various
smaller tributaries.

The local Environment Canada weather data available for the RM of Hanover has been collected
for the town of Kleefeld. Data for Kleefeld, which is the closest location to the project area with
available data, demonstrates that the annual temperature for the area in 2015 is 4.08°C with
below zero average daily temperature from November through March. The annual precipitation
for 2015 is approximately 628 mm.

3.2 Hydrogeology

The RM of Hanover is located in the Canadian Shield hydrogeological region. Early investigations
during well digging in the area show that the hydrogeology of the area mainly consists of clay,
gravel and limestone deposits.

The Interlake Plain Eco-region is typically underlain by limestone bedrock which is covered by
extremely calcareous, very stony, water-worked, loamy glacial tills. Sandy to clayey sediments
overlie the till in the northwest and southeast.

3.3  Hydrology

Tourond Creek is one of the main waterways within the geography of the RM of Hanover and is
the main waterway within the area of the proposed development location. There are numerous
drains within the RM of Hanover. Appendix B shows a detailed map of the hydrology of the
project area.

34 Fish and Fish Habitat

Tourond Creek and its associated tributaries are potential fish habitat within the project area. A
list of fish species found in Tourond Creek has been included in Appendix C.
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3.5 Wildlife Habitat and Vegetation

The project area is located within the Interlake Plain Eco-region of the Boreal Plains Eco-zone
(Agriculture and Agri-Food Canada). The mean annual temperature in this eco-zone is
approximately 1.0°C with a mean winter temperature of -14.5°C and a mean summer
temperature of 15.5°C. It is mainly associated with trembling aspen, balsam poplar, white
spruce, balsam spruce and black pine. The soils in the eco-zone are Eutric Brunisols on glacial till
and shallow to deep Organic Mesisols and Fibrisols on peatlands. Gray Luvisols are typical soils
on clayey, glaciolacustrine sediments, while Humic Gleysols and Cumulic Regosols occur on
recent alluvial deposits. There is considerable agricultural production, forestry and mining, in the
eco-zone.

Characteristic mammals in the Boreal Plains Eco-zone include moose, deer, timber wolf, black
bear, beaver, squirrel and the northern pocket gopher. The main bird species include gray jay,
common loon, white-tailed sparrow, American redstart, Canada Warbler, and ovenbird,
(National Ecological Framework Report). The CLI classification for this area is 5 to 7 which
indicates there is moderate to severe limitations to waterfow! production (Agriculture and Agri-
Food Canada).

3.6 Socioeconomic

The project area is located within the RM of Hanover. The RM has an area of 740.31 km? and a
population of 17,608 (2014 RM estimate). The main economic base is agriculture. The project is
anticipated to generate additional temporary employment and bring long-term positive
economic benefits to the area by providing a sustainable potable water supply.

3.7 Heritage Resources

Construction 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 reservoirs and water treatment plants. Regular
monitoring and maintenance activities will have a negligible effect on soil contamination since
fuel trucks and other hazardous substances will not 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 pipeline at the drain and river outlets. This will eliminate excavation
within the riparian zone and minimize impacts. There is potential for some loss of drilling mud to
surface water. However, risks to fisheries and fish habitat are considered minor.

“é The Manitoba Water Services Board 13
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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 groundwater quality.

4.5 Groundwater Levels

An amendment to the Water Rights Act Licence will be applied for prior to construction, though
no significant impacts are anticipated from the project. This will include appropriate pump test
data and hydrogeological report. Groundwater monitoring will be conducted by the RM of
Hanover as required.

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

During construction access to land 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 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, back hoe buckets) are often heard. The noise will be in addition to regular
community and highway activities, and the effects are considered minor.

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.

“é The Manitoba Water Services Board 14
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4.9 Employment/Economy

Socio-economic implications are not expected as a result of environmental impacts as impacts
are considered minor and short-term. Some economic responsibilities exist for the Municipality
due to the costs of developing the water system, however, the development of a sustainable
potable water supply will be an economic benefit for the RM. There may be some local
economic benefit during construction. The potential effects of the project on employment and
the economy were assessed to be positive.

4.10 Human Health and Well Being

The potential adverse effects of the project on human health are assessed to be negligible to
minor. Short-term temporary increases in noise and dust emissions will occur during the
construction phase that are considered to be minor effects. During operation, there will be a
minor increase in vehicular traffic associated with monitoring and maintenance activities. The
potential effects are considered minor.

The project will result in the construction of the pipeline designed and operated to deliver a
treated water supply to meet current water quality standards. The effects of this on human
health and well being 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 and operating vehicles while reducing unnecessary vehicle idling.

The impact of dust may be mitigated by the use of an approved dust suppressant, limiting
construction during high wind periods and re-establishing vegetation as soon as possible.

5.2 Soils

Mitigation to potential impacts to soil by 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 30 m
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 will be implemented in the event of a 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
Conservation and Water Stewardship requirements.

A 100 m setback to watercourses will be maintained for fuelling activities. Horizontal directional
drilling will be implemented at watercourse crossings. Vehicles will avoid entering the riparian
zones. Re-establishment of vegetation will occur as soon as possible on areas of disturbed soil.

Chlorinated water used to disinfect pipelines will be de-chlorinated and not released to surface
waters.
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54 Groundwater

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.

5.5 Vegetation and Wildlife

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.

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. In addition, horizontal directional drilling
will occur under all watercourses containing water. The required excavation needed to
introduce the drilling equipment will be maintained outside watercourse riparian zones.

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 potential increased
noise and vibration effects.

5.8 Water Conservation

Water conservation measures include metering and pricing of water. Water conservation
information in water bill mailings can be implemented. Leak detection will consist of reconciling
the volume of water pumped and charged to ratepayers on a quarterly basis. Since services are
metered, abnormalities can be identified and rectified.

5.9 Socio-Economic Implications

There are no known negative environmental socio-economic impacts that need mitigation. 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 Municipality. The proposed
project may provide some economic benefits to the area for local businesses and employment
opportunities during the construction phase.
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Appendix A - Preliminary Pipeline Route

Preliminary Pipeline Route
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Appendix B - Hydrology of the RM of Hanover

Hydrology of the RM of Hanover
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Appendix C - Fish Species

Fish Species in Tourond Creek
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RM of Hanover Water Rights Act Licence
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WG 142 [Engial])
Licence to Use Water for anitobs Water Stawardship
Municipal-Distribution System ) e arx) Cppaore isition

Winnipag, Manilaka
Purposes b %

Project: Village of Grunthal

Issued in accordance with he provisions of Licance MNo.: 2005-011
The Water Rights Act and regulations made thereunder.

UT.M: Zone 14 855573 E
S4TE289 N

Know &l men by these presarts that in consideration of and subjact to the provisss, conditions and restrictions hersinafter cantaingd,
the Minister of Water Stewardship for the Province of Mandoba does by these presents give full ight and libarty, losve and licencs to
Rural Municipality of Hanover s ihe Province of Maniloba (herginalter called “the LICENSEE") to divert water from a

sand and gravel  aquifer by means of bvo (2) water wells, pernps, pigelinels) and olher appurtenances (horenalier called “the
WDRKS"), located on the lollcwing described lands:

Main Supply Well - in the unincorporated village of Grunthal, in the right-of-way for Ash Strest

Iying South of Lot 2 of Plan 10781 WLTO in the Northwest Guarter of Section 21, Township 5 and

Range 5 EPM,

Back-up Supply Well - in the unincorpoarted willage of Grunthal, in Lot 45 of Plan 5152 WLTO in the
Horthaast Quarter of Section &1, Township 5 and Range 5 EFM

and mors particularty shawn on a plan filed in tha office of the Execulive Director, Infrastructure and Operations Divisian, a copy of
which plan is hareto aliached and marked Exhibit "A" tor municipal-distribution sy purposes on the following
descrbed lands:

in the unincorporated village of Grunthal, in Section 21, Township 5 and Range 5, East of the

Pringipal Meridizn in Manitoba,

Thig licence |3 isgued upon the exprass condition that it ehall be subject to the provisions of The Water Rights Act and
Fegulations and all amendments thareto and, without imiling the generai@y of the aforasaid, to the fallawing terms and condifans,
namealy:

1. The water shall be usad solaly for  municipal-distribulion system  purpases,
2. The WORKS shall be cperaled in accordance with the terms henain contained.

3. a) The maximum r&le al which waler may be divened pursuant hareto shall not exceed 0.7 cuble metres par saeond
(0.6 cublc fesl per sacond)

b The fotal quantity of water divested in any one year shall not exceed 154.18 cubic decametres (125.00 acra feat)
4,  Waler shall nd be divemad during any perod when the waler |#vel in the aguifer as measured at

&) the rmain well |8 mone than 18,67 metnag (65.0 feat) beneath the surface of the ground,
b} 1he back-up well is mone then 24.38 metres (B0.0 feat) beneath the susface of the ground.

5. The LICENSEE doea hareby ramisa, release and forever discharge Her Majesty the Quean in Right of the Province of
Manitola, of and from all manner of 2cton, causes of action, claims and demands whatsaswar which apainst Her Majasty the
LICEMSEE ever had, now hae or may heraafter have, rmsulting from the use of water for munhizipal-distributlon system

PUPOEEs,

B.  Inihe event that the dghis of otars sre infringed upon and’or damage 1o the property of gthers is susiained as a result of the
apsrafan or mainteranca of the WORKS and the rights herein granted, the LICENZEE shall be solaly responsible and shall
savy harmiggs and lully indemmify Ser Majesty the Queen in Fight of the Province of BManiteba, from and against any lisikslity b
which Her Malesty may become liable by virue of the issue of this Licance and anything done pursuant hereto,

7. This Licence is nat assgriable o ransberable by the LICENSEE and when na knger required by the LISEMSEE this Licence
shadl be returned 1o the Executive Dirsctar, Infrastructurs and Operstlons Divigion, for cancelation on bahall of the Minister

8. Upon the execution of this Licence the LICENSEE hersby grants the Minister or the Ministar's agents the right of ingrass ang
egress e and from tha lands on which the WORKE are located for the purpose of ingpaction of the WORKS and the LIGENSEE
shall at all times comply with such directions andfor arders: that may be given by the Minister ar the Ministar's agents in wriling
irom time o time with regand to the operation and maimtenance of the WORKS.

8, Hior any reasan whatsosver the Minister deems it advisabls o cancel this Licence, he may do so by letber addressed &z the
LICENSEE at Box 1720, Steinbach, MB, RDA 240, Canada and thareattar this Licence shall be determinad to be ai an

end.

10,  Mobwithstanding amything preceding i this Licence, the LICENSEE must have legal control, by ownership ar by rental, lasae, o
cther agresmant, of the lands on which the WORKS shall be placed and the water shall be usad,
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11, Thetern of this Ucence shallbe  twenly (20) years  and this Licance shall become sffzctive anly on the date of
expculion hereo! by a person so authorzed In the Department of Water Stewardship, The LICENSEE may apply bor rerewal af
this Liceace nol mere than 365 days and not less than 90 days prior to the expiry date,

12, This Licence expires aviomaticaly upon the loss of the lagal control of any of the lands on which the WORKS are located ar an
which watar i usad, unbass the Licence I3 transferrad or amended by the Ministar upon application for Licance transfer or
amendment,

13 The LICENSEE shadl keep racords of daily and annual water wse and shall provide a copy of such records 1o the Exeaulive
Directar, Infrastructura and Operations Division, not ater than February 1st of the fsllowing year.

14, Aflow meter must be installed, positoned io accurately moasurs instantenadus pumping rate @nd accumulative wihdrawals
from the water source.

15, The LIGENSEE does horaly agros 10 comact, 1o the saisfaction of the Minister, any water supply prablems to ather currantly
exiating walls, dugauts, or sther forms of supply, which are partly or wholly atiibutable, in the opinien of the Minister, o the
divarsion of water as authorized by fhiz Licenca.

16, Ths LICEMSEE shall hold and maintain ail sther regulatasy appeavals that may be required and shall comply with &l sther
requiatory requiremients fer tha construction, operation, or mainfenance of the WORKS or to divent or uss waser as pravided by
this Licenca.

In witnass whersof | the undersigned hareby agree I{J&:l:!’g: the aioresalid Licence on the ferms and conditions sat forth
Fienin and hereby 5ot my hand and saal this £ day of o1t AD, 2025

SIGMNED, SEALED AMD DELIVERED
in the pregence of

by ¢l -

Witness Licansad

Canede, PROVINGCE OF MANITOSA Te Wit

1 of the

of in the Prevince of Maniioba, MAXE OATH AND SAY:

1. That | was parsonalty presant and dd aes
the within named party, executa the within Instrument,

2, That | know the said
and am satisted that hinshe is of the full age of eighteen years.

3, That the said Instrument was executad at
afprgsaid and that | am subserbing witness thersto.

SWORN BEFORE me at tha i

in the Province al Manilobs this day of AD 20 .

A COMMISSIONER FOR OATHS Witnass
in &nd for the Provincs of Manitoba

Tty Cormmission expines

e
|ssued at the Gity af Winnipeg, in the Pravince of Maniloba, this _Z’jfd.w of /%f"’/-’”—- AD. 20 94

) p———
f ez
Lo
The Honourabla the MW& Stewardship
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Appendix E - Watercourse Crossings

MWSB Guidelines for Watercourse Crossings
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WATERCOURSE CROSSINGS

Mitigation Measure

1. All watercourse crossings will be directionally drilled.

2. A minimum undisturbed buffer zone of 15 metre will be maintained between directional drill
entry/exit areas and banks of watercourse.

3. Heavy equipment (caterpillars, tractors) shall not be allowed within the buffer zone.

4, Enforce measures regarding fuelling or servicing equipment within 100 metre of watercourse.

5. Waste drill mud and cuttings will be prevented from entering surface water.

6. Should erosion control measures be implemented, post construction monitoring shall be
conducted to ensure effectiveness.

7. Further erosion control measures will be implemented as necessary.

Reclamation

1. Restore all disturbed areas to original contours.

2. Install erosion control measures, if warranted, and maintain until vegetation becomes

established.

Pressure Loss/Fluid Loss Response

To avoid or minimize the potential for drilling fluids and drill cuttings from entering watercourses because of a
frac-out, the following monitoring and response plan will be followed:

1. A record of drilling progress will be maintained to always know the location of the drill head
relative to the point of entry.

2. A record of drilling component usage (type and quantity) will be maintained throughout each
drilling operation.

3. A record of drilling fluid volume used and returned will be maintained to detect any significant

fluid losses. Drilling fluid pump pressure will be continuously monitored. Abnormal loss of
returned fluids or loss of fluid pressure that may be indicative of a frac-out will be reported
immediately to MWSB/PFRA construction field supervisor.

4, At watercourse crossings where water clarity permits, a view of the stream bottom, an observer
will continuously check for signs of mud escapement to the watercourse.

Loss of Fluid and Frac-out Response Plan

1. If an abnormal loss of fluid, drop in pressure or visible plume is observed indicating a frac-out or
possible frac-out, drilling is to stop immediately.
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2. The contractor will notify the MWSB/PFRA construction field supervisor of the frac-out
condition or potential condition and decide on the appropriate action as follows:

a) Assign a person to visually monitor for the presence of muddy plume.

b) Make adjustments to the mud mixture; add lost circulation material (LCM) to the drilling
fluid in an attempt to prevent further loss of fluid to the ground formation and/or
watercourse.

c) Where conditions warrant and permit (i.e., shallow depth, clear water, low water
velocity, potentially sensitive habitat) and where a frac-out has been visually detected,
attempt to isolate the fluid release using a large diameter short piece of culvert.

d) Under circumstances where a frac-out has occurred, and where conditions do not
permit containment and the prevention of drilling fluids release to the watercourse,
attempts to plug the fracture by pumping LCM are not to continue for more than 10
minutes of pumping time.

e) If the frac-out is not contained within this time, MWSB/PFRA construction supervisor

will halt any further attempts until a course of action (either abandon directional drilling
or further consultation with MWSB engineers) is decided upon.
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Appendix F - Water Quality Data

Grunthal and Kleefeld 2014 Water Quality Data
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ANALYTICAL REPORT
Physical Tests (WATER) _ R
ALSID  Les7018-1 9970192
Sampled Date 20-APR-11 20-APR-11
Sampled Time 11:45 11:45
e Sample ID_ GRUNTHAL 1- | GRUNTHAL 2-
Guide Guide RAW *  TREATED
Analyte Unit Limit #1 Limit #2
Colour, True cu - <50 T
Conductivity umhos/em - . nr 728
Langelier Index (4 C) No Unit = I % 4| © 069
Langelier index (60 C) No Unit - . 1.5 1.5
pH pHunits  B.5-85 - 7.94 © 793
Total Dissoived Solids mgiL 500 - 398 434
Turbidity NTU . - 2.28 0.97
Federal Guidelines for Canadian Drinking Water Quallty (JUN, 2008) B
#1: GCDWQ - Aesthetic Objective
#2: GCDWQ - Maximum and Interim Maximum Acceptable Concentrations
Anions and Nutrients (WATER)
' ALSID ' Lleg7ois1 |  Leer0192
Sampled Date 20-APR-11 . 20-APR-11
Sampled Time 11:45 11:45
... Sample D ' GRUNTHAL1- ' GRUNTHALZ-
Guide Guide RAW TREATED
Analyte Unit Limit #1 Limit #2
Alkalinity, Total (as CaCO3) mgl - .7 35T T 344
Ammonia as N mg/L = = 0.308 <0.010
Bicarbonate (HCO3) mgiL - . 421 420
Carbonate (CO3) mgiL = = <0.60 <0.60
Chloride mglL 250 = 215 26.2
Fluoride mgiL . 15 0.129 0427
Hardness (as CaCQ3) mglL - 383 380
Hydroxide (OH) mg/L - - ' <0.40 . <0.40
lon Balance % = = 995 98.4
Nitrate and Nitrite as N mgiL - 10 0.163 0.169
Total Kjeldahi Nitrogen mglL - = 0.47 . <0.20
TDS (Calculated) mgiL 500 . 401 408
_Sulfate mglL 500 . . 288 - 208
Federal Guldelines for Canadian Drinking Water Quality (JUN, 2008) o
#1: GCDWQ - Aesthetic Objective
#2: GCDWQ - Maximum and Interim Maximum Acceptable Concentrations
Organic / Inorganic Carbon (WATER)
ALSID . L997018-1 ‘LesT0192
Sampled Date | 20-APR-11 . 20-APR-11
Sampiled Time 11:45 11:45
e . .. Sample D GRUNTHAL1- GRUNTHAL2-
Guide Guide ° RAW TREATED
Analyte Unit Limit #1 Limit #2
Total Carbon- T _ mgiL oo T ez T T
Total Inorganic Carbon mg/L - . 80.1 80.1
_Tu_;nlal Organic Carbon mg/L . - 1.0 13

Federal Guidelines for Canadian Drinking Water Quality (JUN, 2008)
#1: GCDWQ - Aesthetic Objective

#2: GCDWQ - Maximum and Interim Maximum Acceptable Concentrations
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RM of Hanover Water Distribution System Appendix F - Water Quality Data
ANALYTICAL REPORT
talllal REEL Tal AT 40N §

Total Metals (WATER) S kel o
ALS ID L997019-1 L997019-2
Sampled Date 20-APR-11 20-APR-11
Sampled Time 11:45 11:45
. _SamplelD GRUNTHAL1- GRUNTHAL2-

Guide Guide RAW TREATED
Analyte Unit Limit #1 Limit #2
Aluminum {A|)—TO{;| T Y - <0.0050 <0.0050
Antimony (Sb)-Total mg/L - 0.008 | <0.00020 <0.00020
Arsenic (As)-Total mg/L - 0.01 | 0.00047 ' 0.00048
Bartium (Ba)-Total mg/L - 1 0313 '\ 0.318
Beryllium (Be)-Total mgl/L - - <0,00020 <0.00020
Bismuth (Bi)-Total mgiL . - <0.00020 <0.00020
Boron (B)-Total mg/L - 5 0.057 0.061
Cadmium (Cd)-Total mgiL - 0.005  <0.000010 0.000014
Calcium (Ca)-Total mg/L . - 88.1 86.5
Cesium (Cs)-Total mg/L - . <0.00010 <0.00010
Chromium (Cr)-Total mg/L - 0.05 <0.0010 <0.0010
Cobalt (Co)-Total mg/L - - 0.00024 0.00025
Copper (Cu)-Total mgiL 1 -1 00193 ' o.0100
Iron (Fe)-Total mg/L 0.3 - ! 0.48 ‘ 045
Lead (Pb)-Total mgiL . 0.01 ‘ <0.000090 ‘ 0.000124
Lithium (Li)-Total mgiL i -1 oo . 0.0151
Magnesium (Mg)-Total maiL . - 347 X
Manganese (Mn)-Total mglL 005 - E 0.0698 | oose2
Molybdenum (Mo)-Total mgiL . - ! 000105 i 0.00102
Nickel (Ni)-Total mg/L : : <0.0020 © <0.0020
Phosphorus (P)-Total mg/L - - 1 <020 <0.20
Potassium (K)-Total ma/L - - 3.87 : 3.7¢
Rubidium (Rb)-Total mg/L - - | 000212 0.00213
Selenium (Se)-Total ma/L . 001 © <0.0010 | <0.0010
Silicon (Si)-Totai ma/L - - . 12 7.79
Silver (Ag)-Total mgiL ; . k <0.00010 , <0.00010
Sodium (Na)-Total mg/L 200 - . 164 19.3
Strontium (Sr)-Total mgiL . . 0.335 . 0.338
Tellurium (Te)-Total mg/L . - <0.00020 <0,00020
Thallium (TI)-Total mg/L - - 1 <0.00010 <0.00010
Thorium (Th)-Total mg/L - - ! <0.00010 <0.00010
Tin (Sn)-Total < mglL - . <0.00020 <0.00020

Titanium (Ti)-Total mg/L - - 0.00032 0.00023

Federal Guideiines for Canadian Drinking Water Quality {JUI'i,.-ZI‘}dB)
#1: GCDWQ - Aesthetic Objective

#2: GCDWQ - Maximum and interim Maximum Acceptable Concentrations
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RM of Hanover Water Distribution System Appendix F - Water Quality Data
Total Metals (WATER) ) S — - - s
ALS ID L997019-1 L997019-2
Sampled Date .  20-APR-11 20-APR-11
Sampled Time 11:45 11:45
o e Sample ID . GRUNTHAL1- GRUNTHAL 2 -
Guide Guide RAW TREATED
" Analyte Unit Limit #1 Limit #2
_Tungsten (W)-Total ~ mglL S . <0010 <0.0010
Uranium (U)-Total mg/L . 0.02 0.00079 0.00081
:Vanadium (V)-Total mg/L - - <0.00020 <0.00020
Zinc (Zn)-Total mg/L 5 . <0.0050 <0.0050
Zirconium (Zr)-Total mgiL - . <0.00040 . <0.00040

Federal Guidelines for Canadian Drinking Water Quality (JUN, 2008)
#1: GCDWAQ - Aesthetic Objective
#2: GCDWQ - Maximum and Interim Maximum Acceptable Concentrations

Volatile Organic Compounds (WATER)

ALSID ' Leg7018-1
Sampled Date 20-APR-11

Sampled Time 11:45
Sample ID - GryNTHAL 1-
Guide Guide RAW
Analyte Unit Limit #1 Limit #2
Benzene ' i -ugfL o . 5 <050
1,1-Dichloroethylene ug/L . 14 <0.50
Dichloromethane ug/L . 50 <15 M
Ethyl Benzene ug/L 24 - <0.50
MTBE ug/L . 15 <0.50
Tetrachioroethylene ug/L . 30 <0.50
Toluene ug/L 24 - <0.50
1,1,1-Trichloroethane ug/L - - <0.50
1,1,2-Trichloroethane ugiL . . <0.50
Trichloroethylene ug/L . 5 <0.50
. 0-Xylene ug/L - - <0.50
m+p-Xylenes ug/L - - <1.0
Xylenes (Total) ug/L 300 - <15

Federal Guidelines for Canadian Drinking Water Quality (JUN, 2008)
#1: GCDWQ - Aesthetic Objective
#2: GCDWQ - Maximum and Interim Maximum Acceptable Concentrations
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ALS
RM of Hanover Date Received; 16-SEP- 15
ATTN: ROB DRIEDCER Report Date:  21-5SEP- 15 11:28 (MT)
Version: FINAL

PO Box 1720
Steinbach MB R5G TN4

Client Phone: 204- 346- 7121

Certificate of Analysis

Lab Work Order # L1673372

Project P.O. #: NOT SUBMITTED

lob Reference: KLEEFELD: NITRITE - MTRATE
C of C Numbers:

Legal Site Desc:

Hua wo
Chemistry Laboratory Manager

[This repart shall not be reproduced except in full without the written authority of the Labaratany.]

ADDRESS: 1329 Miakwa Road East. Unit 12, Winnipeg, MB EZ] 3T4 Canada | Phone +1 204 255 9720 Fax: +1 204 255 9721
ALS CAMADALTD  Partol the A5 Group A Cenghell Brathers Limited Campasy

S www.alsglobal.com

RIGHT SOLUTIONS NICHT FARTHIEN
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RM of Hanover Water Distribution System

KLEEFELD: MITRITE - NTRATE

ALS ENVIRONMENTAL ANALYTICAL REPORT

Sarnphe Datais Dar Resuit Oualfier DL

Units  Extacied  Analyzed  Batch

December 2015
Appendix F - Water Quality Data

L1873172 CONTD....
PAGE 2 of 3
Version: FINAL

L1673372-1  KLEEFELD RAW
Sampled By: CLIENT on 15-5EF-15
Mailrix WATER
Single Metal in Water by ICPMS (Total)
Total Metals by ICP-M3
Barium {Ba)-Taotal 1.88 000050

L1673372-2 KLEEFELD TREATED
Sampled By CLIENT on 15-3EP-15
Matrix WATER
Single Motal in Waler by ICPMS (Total)
Total Metals by [CP-MS
Barlum (Ba}-Total 184 0.0005

* Refer to Referenced Information for Qualifiers (il any) and Methodology:

ué The Manitoba Water Services Board

13-8EP-15 | 19-3EP-15 | R3ZTO645

18-S2EP-15 18-8EF-15 | RI2TOE4E
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Date: 04-NOW-14

PO No.:
ALS WO No.: L15384T1
Project Ref:
Sample ID: PLT TAP #50
Sampled By: BARRY B
RM of H - Kl I
Kleg':elda-n;::é et Date Collected: 238-0CT-14
PO Box 1720, 28 Westland Drive Lab 5’"‘:‘1 ID: L1530471-2
Steinbach MB R5G 1M4 atrix: WATER
f
ATTN: BARRY BROESKY THE S
SR S - ““ DT m
i P '_"f_m__ Result Quallier Measure MAC Objective  Anaiyzed
Municipal Water Supplies #50
Alkalinity
Hydraside (OH) <58 mglL 30-0CT-14

CDWQG = Health Canada Guideline Limits updated  AUG 2012

* COWOQG for Nilrake+Mitrite-M is the limit for nitrate only. If present ag Mirale then the lmit is 10mg/L < or|N.D. = less than detection limit.
* Turbidity guidaline based cn membrane fillration. For guidelings on conventional treatment and slow sand or diatamaceous aarth firalion pledse see
Summary Table of Guideines for Canadian Drinking Water Quality

- A blenk anbry degignates nd known limil
A shaded value in the Results column exceeds COWOGE MAC and/ or Assthelic Objective

| 1 o
(ol Brvichasd_
Approved by -

Chanfal Bouchard
Accaunt Maneger

ADDRESS: 1329 Niskwa Road East, Unit 12, Winnipeg. MB R2.J 3T4 Canada | Phona; +1 204 255 9720 | Fax +1 204 255 9721
ALG CANADA LTD  Fartof the ALS Giup A Campbedl Beihers Limied Gomgasy

mh www.alsglubal.[ﬂm

AIGHT SOLUTIDNE RICHT PARTMER
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ALS

RM of Hanover - Kleefeld PWS
Kleafeld - PWS

PO Box 1720, 28 Westland Drive
Steinbach MB R5G 1N4

ATTN: BARRY BROESKY

Date:

PO Mo.:

WO Mo,
Project Ref:
Sample 10;
Sampled By:
Date Collected:
Lab Sampie ID:
Matrix:

04-MOW-14

L153471

RAW #50
BARRY B
28-0CT-14
L15384T1-1
WATER

PAGE

December 2015
Appendix F - Water Quality Data

1 of &

—

R

_ Oopcove  Analyzed

Test Description Result Quiakifier m MAC
Municipal Wataer Supplies #50
Langelies Index (4 C) 0.96 |
Langelier Index {80 C) 1.7
“Mitrate and Nifrite as M <0.071 mgiL 10
; pH
[ pH 830 pH Linsts
Turbidity
* Turbidity 203 MTL o1
Total Metals by ICP-M3
Calcium (Caj-Tatal 67.2 mgfl
Iran (Fe)-Tatal 2,08 gL
Magnasiurm (Mg)-Total 59 gl
Manganese (Min)-Tolal 0.0032 mgiL
Patassiurm (Kj-Tatal 433 mgil
Sodium (Ma)-Total 248 mgiL
Sulfate by lon Chromatography
Sulfake <0.50 mgil
Sodium Adsorption Ratio
Sodium Adsorpiion Ratio 061
Mitrite a3 N by lon Chramatagraphy
"Nitrite-M <0.054 mgiL 1
Nitrate as N by lon Chromalography
* Nitrate-N <0.050 mglL 10
len Balance Calculation
Hardness Calculated
Hardness {as CaC03) kRl mglL
Fluoride by lon Chromatography
Fhsoride 0.31 mglL 1.5
Conductivity
Caonduckivity 624 urmhins/em
Colour, True
Calour, True =50 cu
Chleride by lon Chromatography
Chiorida 4.16 mgiL
Alkalinity
Alcalinity, Total (as 6 mgiL
Calo3)
Bic:arbonale (HOO3) 420 mail
Carbanate (CO3) =12 mgiL

03

005

200

500

250

Da-NOW-14
Da-NOV-14
31-0CT-14
30-0CT-14

H0CT-14

I0-0CT-14
30-QCT-14
30-0CT-14
30-0CT-14
I0-0CT-14
30-00T-14

29-001.14'
31-0CT-14

26-0CT-14

28.0CT-14

H-0CT-14
29-0CT-14
0-0CT-14
29-00T-14
28-0CT-14
AN-OCT-14

30-0CT-14
30-0CT-14

ADDRESS: 1329 Miakwa Raad East, Unit 12, Winnigeg, MB R2J 3T4 Canada | Phane. +1 204 255 8720 | Fax: +1 204 255 6721

ALS CANADALTD  Pan of ine ALS Gooup

Eruironmental M

www.alsglobal.com

RIGHT SOLUTIONS MiSHT FARTRNER

A Campe BroTens Limisd Camgany

ué The Manitoba Water Services Board
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Date: D4-NOV-14
PO No.:
A Ls WO No.: L1539471
Project Ref:
Sample ID: RAW #50
Sampled By: BaRRYE

PR ¥ Hivar ~Isitidutit PN Date Collected: 26-0CT-14

Kleefeld - PWS
PO BEox 1720, 28 Westland Drive Lab SampipI0:  LISITI-
Steinbach ME RSG 1N4 Matrix: WATER TR e
ATTN: BARRY BROESKY
» R Unitg. of COWOG Asgthatic Date |
BT EACSN Tslm_ Resul Cuakfier Shcm MAG Obpective A !|
Municipal Watar Supplias #50
Alkalinity
Hydraxide (OH) <6.8 mglL 30-0CT-14

CDWQG = Health Canada Guideling Limits updated l AUG 2012

= CDWQG for Mitrate+Nitite-N is the limit for nitrate only. |f presant as Mitrate then the imil is 10maiL < or WD, = l2as than delection lmil
* Turbidity guideline based on membrane firation. For guidelines on conwentional treaiment and slow sand or diatomaceous earth fifration please see
Summary Table ol Guidelines far Canadian Drinking Waler Cuality
£ blank enbry designabes no known limil
= A shaded value in the: Results column excesds COWAG MAC and! or Aesthetic Objective.

A1 f p

(" pardak, Eovohasd_

Approved by -
Chantal Bouchard
Accounl Manager

ADDRESS: 1329 Miakwa Road East, Urat 12, Winnipeg, MB R2J 3T4 Canada | Phome: =1 204 255 9720 | Fax +1 204 255 8721
ALS CANADH LTD:  Pariol feALE Group A Campbell Emthers Limied Comparsy

2 g www.alsglobal.com

RIGHT SOLUTIONE ARIGHT FPaARTNER

ué The Manitoba Water Services Board
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December 2015
Appendix F - Water Quality Data

Date: 04-NOW-14
PO Mo.:
A L S WO Mo.; L1332471
Project Ref:
Sample ID: PLT TAP #50
RM of Hanover - Kleefeld PWS S N WAL R
Kleefeld - PWS Date Collected: 28-0OCT-14
PO Box 1720, 28 Wastland Drive Lab Sangte i L1530471-2
Steinbach MB R5G 1N4 B! WATER SPen e
ATTN: BARRY BROESKY
b s e i T - —— MAC Onectve. -"':‘:;‘
Municipal Water Supplies #50
Langelier Indes (4 C) 1.0 O4-MOV-14
Langader Index (50 C) 1.3 O4-MOW-14
"Nitrale and Milrite a5 N <07 mail 10 3-0CT-14
pH
pH 8.33 pH units IN-0CT-14
Turibddity
“Turbidity 0ee MTU o1 28-0CT-14
Total Metals by ICP-MS
Calcium (Ce)-Tedal TiB gL I0-0CT-14
Iron (Fe)-Total 1.01 mgiL 03 I0-0CT-14
Magnesium (Mg)-Total va mgiL 30-0CT-14
MManganese (Mn)-Talal 0.0025 mgil 0os 300CT-14
Potassium {K)-Total 4.62 mgiL. I0-OCT-14
Sodium (Na)-Total 33.3 mgil P00 30-0CT-14
Sulfate by lon Chromatography
Sulfale =050 mgiL E00 29-0CT-14
Sodium Adsorption Ratio
Sodium Adsorplion Ratio 0ra N-0CT-14
Hitrite 85 N by len Chromatography
*Mitrita-N =0.050 mgilL i 29-DCT-14
Mitrate as N by lon Chromatography
“Mitrate-n <0050 mgil 10 28-0CT-14
lan Balance Calculation
Hardness Calculated |
Hardness {as CalO3) 335 mgil 500 31-0CT-14
Fluoride by lon Chromatography |
Fluaride 0.30 mgiL 1.5 '25-C>CT-1J
Conductivity [
Conductivity 41 umhos/cm W-OCT-14
Caolour, True
Calaur, True <5.0 cu 29-0CT-14
Chigride by lan Chramatography
Chilaride 10.1 mail 250 29-0CT-14
Alkalinity
Alkalinity, Tolal {az 348 L. 30-0CT-14
g’i:ﬂau [HCO3) 416 mgiL A0-0CT-14
Carbonate (CO3) =12 gL 30-0CT-14

ADDRESS 1328 Niskwa Road East, Unit 12, Winnpeg. MB B2J 3T4 Canada | Phone: +1 204 255 9720 | Fax +1 204 755 9721

ALZ Camala LTD

Fari of the ALS Geoup

A Campbel Broihars Limitad Company

Crutronmentar Mg www.alsglobal.com

AIGHT SOLUTIONS AIGHT FARTNER

ué The Manitoba Water Services Board
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Date: D4-NOV-14
PO No.:
WO No.: L1539462
Project Ref:
Sample ID:  RAW#S0
Sampled By: BARRY B
Date Collected: 28-0CT-14

ALS

RM of Hanover - Grunthal PWS
Grunthal - PWS %
PO Bax 1720, 28 Wastland Drive Lab Eﬂm;::ﬁ: L1530463-1

Steinbach MB R5G 1N4 PAGE 1 of &
ATTN: BARRY BROESKY

LUinits: of COWCGE Apsthete Date

Test Description Resull Crualiter Measure MAC Objective  Analyzed
Municipal Water Supplies #50
Langalier Indsx (4 C) 1.0 O-NOW-14
Langelier index (50 C) 1.8 Dd-MNOV-14
*Mitrate and Mitrite as N 0,137 miiL 10 31-0CT-14
pH
pH azs pH urits 30-0CT-14
Turbidity
| * Turbidity 318 NTU o1 28-0CT-14
Total Metals by ICP-MS
Calcium (Ca)-Total 8B4 mgiL S0-00T-14
Iron (Faj-Tatal 040 mgiL 03 30-0CT-14
Magnesium (Mg)-Tatal awr mgiL 30-0CT-14
Manganese (Mn)-Tolal 0.0679 mgiL 008 30-0CT-14
Potessium (K)-Total 411 mgiL 30-0CT-14
Sodium [Ma)-Talal 219 mgiL 200 F0-00T-14
Sulfate by lon Chromatography
Sulfate 37.0 mgiL 500 20-0CT-14
Sodium Adsorption Ratio
Sodium Adsonption Ratio 043 31-0CT-14
Mitrite as N by lon Chromategraphy
" Mitrile-M <0.050 mgiL 1 28-0CT-14
Mitrate as N by lon Chromatography
* Mitiate-N 0137 mgil 10 28-00T-14
lon Balance Caleulation
Hardness Calculated
Hardness (a5 CaCo3) 38 mgiL 500 31-00T-14
Fluaride by lon Chromatography
Fluoride o7 mgiL 1.5 28-0CT-14
Conductivity
Conductivity ™ umhos/cm 30-0CT-14
Colour, True
Colour, True <5.0 cu 20-00T-14
Chilaride by lon Chromatography
Chiorice 19.4 mgiL 250 28-00T-14
Alkalinity
Alwalinity, Tolal (as 349 mgiL JD-0CT-14
Caco3)
Bicarbonate (HCO3) 47 mgiL 30-0CT-14
Carbonate (CO3) <12 mgiL 30-0CT-14

ADDRESS: 1329 Miakwa Road East, Unit 12, Winnipeg, MB R2J 3T4 Canada | Phene: +1 204 3255 §720 | Faoc +1 204 255 5721
ALSCANADA LTD  Parttoithe ALE Group & Campbell Bathers Limied Company

n www.alsglobal.com

FIGHT SLUTIONS AIGHT PARTRERA
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Date: 04-NOV-14
PO No.:
WO Mo.: L1538483
Project Ref:
Sample ID: RAW 850
Sampled By: BARRY B

ALS

RM of Hanover - Grunthal PWS

Date Collectad: 28.0CT-14
Grunthal - PWS
PO Box 1720, 28 Westland Drive SHLlamghs EE LA
Steinbach MB R5G 1N4 Wadri: T
ATTN: BARRY BROESKY
3T Units, of "~ COWOG  Assthesc  Dawe |
i dosw AR cam DY MAC  Obectve Anayzsd
Municipal Water Supplias #50
Alkalinity
Hydroxide (OH) =6.8 mgiL I-0CT-14

COWQG = Health Canada Guideling Limits updated ©  AUG 2012

* COWQG for Mitrate-+Mitrite-H iz the limit for nitrate only. If present &s Nitrate then the limit s 10mgiL < or|N.D. = less than detection imit.

* Turbidily guideling based an membrane fillralion. Far guidelings an canventional ireatment and slow sand or diatomaceous earth fitration please see
Summary Table of Guidelines for Canadian Drinking Water Cusality

- A blank antry designates no known limit

- A shaded value in the Results column exceads COAWIG MAC andf or Aesthatic Dbjactive.

Al il
Al
(Mot Bavshasd_
Approved by = =
Chanial Bauchard

Azcound Manager

ADDRESS: 1379 Niakwa Poad East, Unit 12, Winnipeg, MB R2J 374 Canada | Phone: =1 204 258 6720 | Faxc +1 204 285 5721
ALS CANADA LTOD Pariof the ALS Group A Compbell Brcthers Limied Company

a1 S www.alsglobal.com

AIDHT SOLUITIONE AICHT PARTNER
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Date: 0&-NOW-14
PO Nao.:
ALS WO No.: L1535463
Project Ref:
Sample ID: PLT TAP #50
Sampled By: BARRY B

RM of Hanover - Grunthal PWS Dk Collactods ShoGT R

Grunthal - PWS
PO Box 1720, 28 Westland Drive e o
Steinbach MB R5G 1N4 Watriax: e e
ATTN: BARRY BROESKY
| Municipal Water Supplics #50
Langedier Index (4 C) 11 | 04-MICA-14
Langediar Index (60 C) 1.8 O4-MOV-14
"Mitrate and Milrite zs N 0151 gl 10 3-0CT-14
pH
FH &3 pH units J0-0CT-14
Turbidity
“Turbidity 0.54 NTU 01 29-0CT-14
Total Metals by ICP.MS
Calcium (Cal-Total §92.9 mgiL 30-0CT-14
Iron (Fe)-Tatal 022 mgil 0.3 30-D0T-14
Magnesgium (Mg)-Total d0.4 mglL 30-0CT-14
Manganese (Mn)-Total 0.0396 mgiL 005 30.007-14
Polassium (K}-Total 4.27 mgiL 30-0CT-14
Sodium (Na)-Total 25.0 mgll 200 30-0CT-14
Sulfate by lon Chromatography
Suifate 7A magL 500 29.0CT-14
Sodium Adserption Ratio |
Sodium Adsarplion Ratio 064 W-0CT-14
Nitrite as N by lan Cheomatagraphy
* Nitrita-M <0.050 mgil. 1 29-0CT-14
Nitrate as N by lan Chromatagraphy
*Mitrate-M 0151 mail 10 28-00CT-14
lon Balance Calculation
Hardness Calculated
Hardness (s C&C03) 394 mgiL 500 31-0C7-14
Flugride by lon Chromatography
Fluorise 016 mg'L 1.5 28-0CT-14
Conductivity
Conductivity 752 umhos/cm I0-0CT-14
Colour, True
Colowr, Trua =5.0 cu 2B-0CT-14
Chioride by lon Chromatography
Chioride 26.3 mgiL 250 29-0CT-14
Alkalinity
glkgjﬂlh_.'. Total (as 347 mgiL J0-0CT-14
B::a:g?:-]l'lmu (HCO3) 420 mgiL A0-0CT-14
Carbanate (C03) =12 mgiL A0-0CT-14

ADDRESS: 1329 Miakwa Road East, Unit 12, Winnipeg, MB R2. 374 Canada | Phong: +1 204 255 9720 | Fax: +1 204 255 0721
ALSCANADA LT PordoffeAlE Group A Camphel] Brothies. Limded Cosgasy

» www.alsglobal.com

AIGHT SOLUTIONS AIGHT PARTNEZN
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Date: 04-MNOV-14
PO No.:

ALS WO No.: L1538453
Project Ref:
Sample ID: PLT TAR #50
Sampled By: BarRY R
Eﬂ.ﬁ:ﬂf?gﬁé‘ e Date Collected: 2B-0CT-14
PO Box 1720, 28 Westland Drive Lab Sam;la I_D; L1539463-2
Steinbach MB R5G 1N4 atrix:
ATTN: BARRY BROESKY PAGE 4 of §
il Description R Gt LUnits of COWaG Aesimetc Date
= T Moostre MAC Objective  Analyzed
Municipal Water Supplies #50
| Akalinity
' Hydronide (OH) <68

meg'l 30-0CT-14

COWQG = Health Canada Guidaling Limits updated AUG 2012

* COWQIG for Mitrale = Nirite-M is the Bmit for nifrale only. If present as Mirata then the limit is 10mg/L < or M.D. = less than delection limi

* Turbidity guideline based on membrane ftration. For puidalines on conventional treatment and slow sand or diatomacesws earth filtration please see
Summary Table of Guidelines for Canadian Ovinking Water Quaiiy

- A blank entry designzates no knoem limit

- A shaded valuz in the Resulls eolumn exeesds COWIG MAC and/ or Aesthelic Objective.

TN -
'r jmm Bovohasd

Chantal Bowchard
Accoun Manager

Approved by

ADDRESS: 1329 Miakwa Road East, Unit 12, Winnipeg, ME R2. 374 Canada | Phone: +1 204 255 5720 | Fax +1 204 255 9721
ALS CANADALTD  Fartol the ALS Group A Campbed] Brothers Limded Company

Enuironmenta 3 www_alsglﬂbal_ct]m

AIGHT SOLUTIONE AICHT PARTNER

ué The Manitoba Water Services Board

45




