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EXECUTIVE SUMMARY

The Township of Russell is a lower tier municipality within the United Counties of Prescott Russell (UCPR)
in eastern Ontario. In 2014, the Township retained WSP Canada Inc. (WSP) to complete an update to the
2004 Water and Wastewater Master Plan.

The Master Plan study area includes the geographical boundaries of the Township of Russell as defined in
2014, corresponding to an area of approximately 200 square kilometres with four urban communities:
Embrun, Russell, Marionville and Limoges. The scope of the Master Plan also includes the Highway 417
Industrial Park.

The Master Plan was developed in accordance with Municipal Class Environmental Assessment (EA)
document (October 2000, amended in 2007 and 2011). The Class EA process includes five phases:
- Phase 1 Problem or Opportunity

Phase 2 Alternative Solutions

Phase 3 Alternative Design Concepts for Preferred Solution

Phase 4 Environmental Study Report (ESR)
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Phase 5 Implementation
This Master Plan addresses Phases 1 and 2 of Municipal Class EA process.

The Master Plan outlines a framework for future works and infrastructure requirements over the study’s
planning horizon of 2016 to 2031. It also provides the context for the implementation of projects which are
identified as required for future servicing. More detailed investigation is required at the project-specific level
for projects identified as Schedule ‘B’ and Schedule ‘C’.

This Master Plan update builds upon the conclusions of the 2004 Master Plan and it is based on the
following objectives:

- Provide reliable water and wastewater services to accommodate the projected residential, commercial,
institutional and industrial development in the communities of Russell, Embrun and Marionville

- Provide water and wastewater servicing to the Highway 417 Industrial Park

- Define the Township’s water and wastewater systems infrastructure requirements for the Study Area to
the year 2031

The Master Plan involves an evaluation of the technical, environmental, social and cultural impacts of
alternatives to address the system constraints and provide capacity for growth.

PLANNING
The population projections developed as part of the Township’s Official Plan and 2013 Development
Charges Study were taken as the basis for this Master Plan Update. These are based on the following

assumptions:

1. 2013 population of 16,180.

Township of Russell Water and Wastewater Master Plan Update WSP
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2. 2013-2023 population growth of 3,620.
3. Buildout (beyond 2031) population of 22,720.

Furthermore, information provided by the Township’s planning department was compiled which includes a
list of all the vacant development lands and the various development proposals received by the Township.
Based on that list a total of 2723 residential units are estimated during the planning horizon.

It is important to recognize that not all areas of the Township are connected to the municipal water and
wastewater system (some are serviced by private wells and septic tanks). Furthermore, the number of units
currently connected to the water system is greater than the number of units serviced by the municipal
wastewater system. This is an important distinction when planning for the infrastructure requirements.

This Master Plan assumes that all future development within the municipal boundaries would be (unless
noted otherwise) connected to the municipal water and wastewater systems.

WATER SUPPLY, TREATMENT AND DISTRIBUTION

The City of Ottawa supplies drinking water to the Township from the Leitrim Road Pumping Station through
a 9 km feedermain (Russell Feedermain) connecting to the Eadie Road Metering Station and extending to
the Embrun Reservoir. Given the long distance and residence time in the watermain from Ottawa, the water
has to be rechloraminated to achieve the required residual for secondary disinfection before distribution to
Russell, Embrun and Marionville. The Embrun Reservoir is the hub from which treated water is distributed
to the rest of the system. The Reservoir is equipped with two sets of booster pumps which discharge to
Embrun and Russell, respectively. The Embrun booster pumps are controlled by the level in the Embrun
Water Tower, and the Russell booster pumps are controlled by the level in the Russell Water Tower. The
Marionville Booster Station (formerly known as the Russell Water Treatment Plant) draws water from the
Russell distribution system to feed Marionville and to fill the Marionville Water Tower. This is illustrated in
Figure ES 1 below.

The 417 Industrial Park is currently not connected to the municipal water distribution system. Existing
development in the Park is serviced by private well systems.

Prior to 2010, the Embrun/Marionville Water Treatment Plant and the Russell Water Treatment Plant
supplied the distribution system. However, since the construction of the Russell Feedermain from Ottawa,
these facilities have been decommissioned.

The Township has entered into a water supply agreement with the City of Ottawa that commits up to 11,860
m? over a 20-hour period to supply the Township.

Per capita water usage has declined considerably since 2010 (year when water metering was implemented
in the Township). This has led to a re-evaluation of the remaining servicing capacity of the water supply
system. Based on the projected 2031 serviced population, it is expected that the current agreed upon
maximum supply capacity from Ottawa would be sufficient to service the forecasted growth. This is shown
in Figure ES 2 below.
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Demand Projections vs. Supply from Ottawa
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Figure ES 2 Water Demand Projections 2016-2031

The design of the distribution system is dependent on whether sufficient storage is available to account for
variations in demand and to allow for emergencies and firefighting. The availability of floating storage (i.e.
water towers) reduces the requirements for redundancy and extra capacity at the various booster pumping
stations. The water storage requirements for the system were determined based on MOE Guidelines, and
are a function of the maximum day demand of the system and the fire flow requirements. Fire flow
requirements were determined based on the Fire Underwriter Survey (FUS) Water Supply for Public Fire
Protection document. The FUS document establishes minimum fire flow requirements for various types of
construction.

An analysis of the available storage and pumping capacity in Embrun, Russell and Marionville was
conducted. Based on this analysis, it was determined that the storage and pumping capacity available in
the different parts of the system is sufficient to accommodate growth to 2031. The only exception is
Marionville, where the limited demands pose water quality constraints requiring the Marionville Water Tower
to be only partially filled. This results in a reduced firefighting capacity. To address this issue, additional
pumping capacity would be required at the Marionville Booster Pumping Station.

Construction of a secondary watermain loop in Embrun is recommended to improve security of supply.
No other capital projects are required to service the growth forecasted in the planning horizon.

One of the key objectives of this Master Plan is to determine the preferred approach to providing water and
wastewater servicing to the Highway 417 Industrial Park. Concurrently with the development of the Master
Plan, WSP completed a review of alternatives to service the Industrial Park. The preferred alternative
identified involves constructing a watermain from the Eadie Road Metering Station feeding a new inground
reservoir and booster pumping station in the vicinity of the Industrial Park, and constructing a watermain
connection from the new booster station/reservoir to the Embrun Reservoir.

Township of Russell Water and Wastewater Master Plan Update WSP
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Several alternatives were evaluated to provide overall water servicing to the Township. The alternatives
were evaluated with respect to their impact on the Natural Environment, the Social Environment and the
Economic/Technical Environment. The preferred water servicing strategy for Russell Township includes the
following:

>
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9

A new watermain from Eadie Road Metering Station to the 417 Industrial Park
A new inground reservoir/booster station near the 417 Industrial Park
A new watermain from the industrial park booster station/reservoir to the Embrun Reservoir

Upgrades to Embrun Reservoir to accommodate the connection from the watermain servicing the
Industrial Park

New fire pump at the Russell Booster Station to provide fire protection for Marionville

A new watermain along Industrial Avenue to loop the Embrun distribution system

A separate Class Environmental Assessment studies would be required for the servicing of the Industrial
Park.

Township of Russell Water and Wastewater Master Plan Update WSP
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Figure ES 3 Preferred Water Servicing Strategy

Marionville Water Tower

SEWAGE COLLECTION, TREATMENT AND DISPOSAL

The communities of Embrun and Russell are serviced by independent wastewater systems consisting of a
network of gravity sewers, and sewage pumping stations discharging to a Lagoon Treatment Facility.

Russell and 417 Industrial Park
The Russell wastewater system consists of a gravity sewer network with three distinct drainage areas, each

leading to a sewage pumping station. Sewage Pumping Station (SPS) 2 services the northwest part of
Russell and it discharges upstream of SPS 1’s drainage area. SPS 1’s drainage area includes most areas

Township of Russell Water and Wastewater Master Plan Update WSP
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north of the Castor River. SPS 1 discharges directly to the Russell Lagoon Facility. SPS 3 services the
northwest area of Russell and it also discharges directly to the Russell Lagoon Facility.

The 417 Industrial Park is currently not connected to the municipal wastewater system. Existing
development in the Park is serviced by private septic systems.

The sanitary sewage collection system and pumping station capacities for Russell were evaluated relative
to the flows associated with the projected population growth. Historical data for the period 2010-2014 was
analyzed and used to establish per capita wastewater design criteria which were used to estimate average
daily flow projections. These were then compared to the capacity of the Russell Lagoon Facility to
determine the need for expansion. Peak wastewater flows were estimated for each pumping station
catchment area to assess limitations in pumping capacity.

The Russell Lagoon has sufficient capacity to service projected growth in Russell. New development within
Russell would connect to the existing sanitary system. Therefore, the Do Nothing approach was deemed
sufficient to service growth within Russell.

Several alternatives were considered to provide wastewater servicing of the Industrial Park. The preferred
alternative involves conveying wastewater flows from the Industrial Park directly to the Russell Lagoon
Facility. The alternatives have been evaluated with respect to their impact on the Natural Environment, the
Social Environment and the Economic/Technical Environment.

The figure below shows the projected wastewater flows to the Russell wastewater system (including those
generated in the Industrial Park). It is expected that the Russell Lagoon Facility would need to be upgraded
to accommodate all of the forecasted growth. Furthermore, SPS 1 would also need to be upgraded.

Flow Projections vs. Capacity Russell Lagoons
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Figure ES 4 Wastewater Flow Projections 2016-2031 — Russell and 417 Industrial Park

The preferred wastewater servicing strategy for Russell is illustrated below. The recommended projects
include:
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- Constructing a new sewage pumping station and forcemain to the Russell Lagoons to service the 417
Industrial Park

- Capacity Upgrades at Sewage Pumping Station 1
- Expansion of Russell Lagoon Facility

Separate Class Environmental Assessment studies would be required for the servicing of the Industrial
Park, the upgrades at SPS 1, and the expansion of the Russell Lagoon Facility.

Embrun

The Embrun wastewater system consists of a gravity sewer network with eight distinct drainage areas, each
leading to a sewage pumping station. SPS 2, 4 and 5, all discharge upstream of SPS 1’s drainage area.
SPS 3 and SPS 7 discharge upstream of SPS 8. SPS 1, SPS 6 and SPS 8 discharge directly to the Embrun
Lagoon Facility.

The figure below shows the projected wastewater flows to the Embrun wastewater system. The capacity of
the Lagoons is considered sufficient to accommodate the forecasted growth to 2031. However, based on
the location of the development areas within Embrun, upgrades would be required at SPS 1, 2, 3 and 7.

Flow Projections vs. Capacity Embrun Lagoons
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Figure ES 5 Wastewater Flow Projections 2016-2031 — Embrun

The preferred wastewater servicing strategy for Embrun is illustrated below. The recommended projects
include:

- Capacity Upgrades at Sewage Pumping Station 1

Township of Russell Water and Wastewater Master Plan Update WSP
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- Capacity Upgrades at Sewage Pumping Station 2
- Capacity Upgrades at Sewage Pumping Station 3
- Capacity Upgrades at Sewage Pumping Station 7

Separate Class Environmental Assessment studies would be required for upgrades at the pumping
stations.

The preferred wastewater servicing alternative for the Township of Russell is shown in the figure below.

New Sewage
Pumping Station

New Sewage
Pumping Station

\ e ~)
“‘_«% :

A

Upgrades to Russell
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Figure ES 6 Preferred Wastewater Servicing Strategy — Embrun
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1 INTRODUCTION

WSP was retained in 2014 by Russell Township to complete a Water and Wastewater Master Plan. The
objective of the Master Plan is to review the capacity of the Township’s water and wastewater systems, to
determine infrastructure needs, and to establish a strategy to provide water and wastewater services to
accommodate growth during the 2016 to 2031 planning horizon. The Master Plan builds upon the findings
of the Township’s 2004 Master Plan and other studies that have been completed since.

The conclusions and recommendations provided in this Master Plan report will help the Township to
prepare a Capital Plan and to identify additional investigation and planning requirements. It should be
noted that the scope of the project did not include an assessment of repair, rehabilitation or replacement
needs related to infrastructure assets reaching the end of their expected service lives.

11 STUDY AREA

The study area for the Master Plan includes within the geographical boundaries of the Township of
Russell as defined in 2015 and shown in Figure 2-1. The study area encompasses an area of
approximately 200 square kilometres and is approximately 13 km wide (E-W) by 16 km long (N-S).

The Township of Russell is bounded by the City of Ottawa to the west, the Nation Municipality to the east,
the Township of North Dundas to the south, and the City of Clarence-Rockland to the North. There are
four urban communities (Embrun, Russell, Marionville, Limoges) within the study area that represent the
majority of the existing population in the municipality. Because the communities of Marionville and
Limoges extend into other municipalities, the infrastructure planning (servicing area) for these two
communities could extend beyond the study area. The boundaries for each of the four communities
correspond to the boundaries shown in the United Counties of Prescott-Russell Official Plan ( (Russell
Township, 2010).

Limoges is currently serviced by the Nation Municipality and therefore is not considered as part of the
scope of this Master Plan.

1.2 SCOPE OF THE MASTER PLAN

Master Plans are long range plans, which integrate infrastructure requirements for existing and future
land use with environmental assessment planning principles. These plans examine an infrastructure
system(s) or group of related projects in order to outline a framework for planning for subsequent projects
and/or developments (Municipal Engineers Association, 2011).

The following are distinguishing features of Master Plans (Municipal Engineers Association, 2011):

a. The scope of Master Plans is broad and usually includes an analysis of the system in order to
outline a framework for future works and developments. Master Plans are not typically
undertaken to address a site-specific problem.

b. Master Plans typically recommend a set of works which are distributed geographically throughout
the study area and which are to be implemented over an extended period of time. Master Plans
provide the context for the implementation of the specific projects, which make up the plan and
satisfy, as a minimum, Phases 1 and 2 of the Class EA process. Notwithstanding that these
works may be implemented as separate projects, collectively these works are part of a larger
management system. Master Plan studies in essence conclude with a set of preferred
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alternatives and, therefore, by their nature, Master Plans will limit the scope of alternatives, which
can be considered at the implementation stage.

This Water and Wastewater Master Plan documents existing conditions, forecasts infrastructure needs to
service growth, and evaluate alternative servicing strategies to define the preferred solution. The Master
Plan evaluates infrastructure needs in 5-year increments starting in 2016 and ending in 2031.

The 20 year planning period corresponds to the planning horizon and population projections set in the
Township's Official Plan and is consistent with provincial planning principles.

2 ENVIRONMENTAL ASSESSMENT
PROCESS

2.1 ENVIRONMENTAL ASSESSMENT ACT

The Ontario Environmental Assessment Act (EAA) and the associated Codes of Practice require
proponents to examine and document the environmental effects that might result from major projects or
activities.

The Act defines the environment broadly as:

Air, land or water

Plant and animal life, including man

1
2
3. The social, economic and cultural conditions that influence the life of man or a community
4. Any building, structure, machine or other device or thing made by man

5

Any solid, liquid, gas, odour, heat, sound, vibration or radiation resulting directly or indirect from
activities of man

6. Any part or combination of the foregoing and the interrelationships between any two or more of them.

The purpose of the Act is the betterment of the people of the whole or any part of Ontario by providing for
the protection, conservation and wise management of the environment in the Province (RS01990, c. 18,
s.2).

2.2 PRINCIPLES OF ENVIRONMENTAL PLANNING

The Act sets a framework for a systematic, rational and replicable environmental planning process that is
based on five key principles, as follows:

- Consultation with affected parties - Consultation with the public and government review agencies is
an integral part of the planning process. Consultation allows the proponent to identify and address
concerns cooperatively before final decisions are made. Consultation should begin as early as
possible in the planning process.

- Consideration of a reasonable range of alternatives - Alternatives to include functionally different
solutions to the proposed undertaking as well as alternative methods of implementing the preferred
solution. The “do nothing” alternative must also be considered.
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- ldentification and consideration of the effects of each alternative on all aspects of the environment -
This includes the natural, social, cultural, technical, and economic environments.

- Systematic evaluation of alternatives in terms of their advantages and disadvantages, to determine
their net environmental effects - The evaluation shall increase in the level of detail as the study
moves from the evaluation of alternatives to the proposed undertaking to the evaluation of alternative
methods.

- Provision of clean and complete documentation of the planning process followed — This will allow
traceability of decision-making with respect to the project. The planning process must be documented
in such a way that it may be repeated with similar results.

2.3 MUNICIPAL CLASS ENVIRONMENTAL ASSESSMENT

To meet the requirements of the EAA, this project is being conducted in accordance with the Class
Environmental Assessment (EA) process. The requirements for undertaking a Class EA are described in
the document Municipal Class Environmental Assessment, (October 2000, as amended in 2007 & 2011),
Municipal Engineers Association (MEA).

The Class EA planning process requires the integration of sound engineering judgement, prudent long-
term planning and protection of all aspects of the environment (natural, social, economic and cultural).
This includes consultation with the public and affected agencies, to obtain comments and input, to ensure
regulatory compliance and ultimately achieve acceptance for the preferred alternative.

The overall result of the Class EA process is the identification of a preferred solution which results in
minimal impact on the environment.

Class Environmental Assessments were approved by the Minister of the Environment in 1987 for
municipal projects having predictable and preventable impacts. The Class EA streamlines the planning
and approvals process for municipal infrastructure projects (including water and wastewater projects)
which display the following important characteristics in common:;

Recurring

Similar in nature

Usually limited in scale

N 2 22

Predictable range of environmental effects

- Responsive to mitigation measures

The Class EA document applies to a group of projects which are approved under the Environmental
Assessment Act, provided they are planned for according to the requirements of the Class EA. The
specific requirements of the Class EA document depend on the type of project, its complexity and the
significance of potential environmental impacts.

The Municipal Class Environmental Assessment (MCEA) document, prepared by the Municipal
Engineers Association (October 2000, as amended in 2007 & 2011), outlines the procedures to be
followed to satisfy EA requirements for water, wastewater and road projects. The process includes five
phases:

- Phase 1: Problem Definition

- Phase 2: Identification and Evaluation of Alternative Solutions to Determine a Preferred Solution
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- Phase 3: Examination of Alternative Methods of Implementation of the Preferred Solution
- Phase 4: Documentation of the Planning, Design and Consultation Process

- Phase 5: Implementation and Monitoring

Public and agency consultation are integral to the Class EA planning process. Projects subject to the
Class EA process are classified into four possible “Schedules” depending on the degree of expected
impacts. It is important to note that the Schedule assigned to a particular project is proponent-driven. For
example, if a project has been designated as Schedule A, the proponent can decide to comply with the
requirements of a Schedule B or C of the MEA process based on the magnitude of anticipated impacts or
the special public and agency consultation requirements specific to that particular project.

Agreements made or commitments given by the proponent to affected agencies or the public during the
course of the screening process must be followed through and implemented, otherwise the EA approval
will be not be granted. If an affected agency or the public has a concern that cannot be resolved by
discussion and negotiation with the proponent, then they can request a proponent to comply with Part 11
of the EA Act. Through issuance of a Part Il Order, Schedule “B” and Schedule “C” projects may be
elevated to an individual EA, requiring the proponent to comply with Part Il of the EA Act. Schedule “B”
projects could also be elevated to a Schedule “C”.

The Class EA process flowchart is provided in Figure 2-2 below.
SCHEDULE A PROJECTS

Schedule A projects are minor, operational and maintenance activities and are pre-approved without the
need for further assessment. Projects with this designation are typically limited in scale and have minimal
adverse environmental impacts. Examples of Schedule A projects include expansion of waterworks to
connect to an existing system. This type of project is pre-approved and the proponent may proceed
without following the procedures set out in any other part of the Class EA process.

SCHEDULE A+ PROJECTS

Schedule A+ projects were introduced by MEA in 2007. Similar to Schedule A, these projects are also
pre-approved. However the main difference is that for Schedule A+ projects, the public must be advised
prior to the project implementation. Examples of Schedule A+ projects include upgrades to a water
treatment plant up to its existing rated capacity where no land acquisition is required; and the
establishment, extension or enlargement of a sewage collection system and all necessary works to
connect the system to an existing sewage or natural drainage outlet, provided all such facilities are in
either an existing road allowance or an existing utility corridor, including the use of trenchless technology
for water crossings.

SCHEDULE B PROJECTS

Schedule B projects generally include improvements and minor expansions to existing facilities where
there is potential for some adverse environmental impacts. These projects require screening of
alternatives for their environmental impacts and completion of Phases 1 and 2 of the Class EA planning
process. If outstanding issues remain after the public review period, any party may request that the
Minister of the Environment consider a Part Il Order (also known as elevating the project to a Schedule C
or an Individual EA).
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Provided no significant impacts are identified and no requests for a Part Il order to a Schedule C or
Individual Environmental Assessment are received, Schedule B projects are approved and may proceed
directly to implementation. Examples include construction of new water storage facilities and
water/wastewater conveyance facilities (pumping stations), among others.

SCHEDULE C PROJECTS

Schedule C projects generally include the construction of new facilities and major expansions to existing
facilities. These projects are typically more complex and have the potential for significant environmental
effects. As a result they proceed under full planning and documentation procedures and satisfy all five
phases of the Class EA planning process. Phase 3 involves the assessment