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Township of Russell Water and Wastewater Master Plan Update

Executive Summary

Introduction

The Township of Russell (Township), a lower-tier municipality of the United Counties of
Prescott Russell (UCPR), retained CIMA Canada Inc. (CIMA+) to complete a Water and
Wastewater Master Plan Update. 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 2023 to 2046 planning horizon. The Master Plan builds
upon the findings of the Township’s 2016 Master Plan (WSP, 2016) and other studies
that have been completed since.

The Master Plan study area includes the geographical boundaries of the Township,
corresponding to an area of approximately 200 square kilometres with four urban
communities: Embrun, Russell, Marionville and Limoges. The Master Plan focuses on
water servicing for the communities of Embrun, Russell, and Marionville, and
wastewater servicing for the communities of Embrun and Russell.

The scope of the Master Plan also evaluated if the current water supply feedermain had
capacity should the 417.4 acres (approximately 170 ha) of future serviced lands
identified for the Highway 417 Industrial Park receive water servicing. Wastewater
servicing of the Highway 417 Industrial Park was not evaluated as part of this Master
Plan.

Master Plan Approach

This Master Plan was completed as outlined in the Municipal Class Environmental
Assessment (MCEA) document framework for Approach 1 Master Plans. Master Plans
complete the first two phases of the MCEA Process, including Phase 1: Problem or
Opportunity, and Phase 2: Alternative Solutions. Projects identified classified as MCEA
Schedule B or C projects during the Master Plan would require additional MCEA
studies.

The alternative solutions developed during the Master Plan were evaluated with
environmental, social, technical, and financial criteria to determine their relative benefits
and impacts.
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Problem and Opportunity Statement

The Township of Russell is building out within the Urban Boundaries of Russell, Embrun
and Marionville in accordance with the Township’s and the UCPR’s Official Plans.
Existing water and wastewater infrastructure will need upgrading to accommodate the
immediate challenges and long-term growth. The preferred solutions to address the
capacity deficits must comply with applicable regulations, mitigate social, cultural and
environmental impacts and strive for financial sustainability.

Water Supply

The Township has a water supply agreement with the City of Ottawa that commits up to
11,860 m3/d to supply the Township. The City of Ottawa supplies drinking water to the
Township from the Leitrim Road Pumping Station through an approximately 30 km long,
450 mm diameter feedermain connecting to the Eadie Road Metering Station and
extending to the Embrun Reservoir. The Township re-chloraminates water at the
Embrun Reservoir prior to distribution to Embrun, Russell, and Marionville (via Russell
distribution system).

Existing average day demands (ADDs) and maximum day demands (MDDs) for the
Township’s municipal water supply from the past 5 years (2019-2023) are as follows.

Table ES-1: Historical Water Average and Maximum Day Demands (2019 — 2023)

Embrun Russell Marionville ‘ Township
ADD MDD ADD | MDD ADD MDD ‘ ADD MDD
5-Year
ADD/MDD 4,052 3,019 531 7,602
, 2,127 ’ 1,310 ’ 83 3,520 '
(Peaking (2.9) (2.3) (6.4) (2.2)
Factor)

The historical per capita water usage for Embrun, Russell, and Marionville is relatively
low compared to other municipalities benchmarked. The previous 2016 Township Water
and Wastewater Master Plan used a per capita water demand of 230 L/c/d for planning
purposes. In discussions with the Township, this Master Plan increased the water
demand to 250 L/c/d for future growth. This value captures the majority of the historical
demands and is more in line with other benchmark communities.

The following water servicing population projections were developed for each village
and the Township as a whole. There are approximately 300 existing households in
Russell and Embrun that are not serviced by municipal water services that have
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recently reaffirmed their intent to remain disconnected from water services; therefore,
these units are not included in future water servicing population projections.

e Embrun: 17,746 persons by 2046

e Russell: 13,719 persons by 2046

e Marionville: 558 persons by 2046

e Township: 32,023 persons by 2046
Projections for Township MDD up to 2046 in comparison to the current water supply
agreement with the City of Ottawa (11,860 m?/d) and the capacity of the existing
feedermain (20,612 m3/d) are shown below. The current water supply agreement is
projected to be insufficient to meet the Township’s projected MDD by approximately the

end of 2031. However, the feedermain has sufficient capacity to accommodate the 2046
MDD.

25,000
Hydraulic Capacity of Feedermain from Ottawa (20,612 m?/d)
20,000 _----__----_____ --------------------
Incorporating Highway 417 Industrial Park Daily S
—_ Water Demand (Total Demand of ~18,500 m?/d)
o
£ 15,000
Q
&)
=
N R e B e L Ty
= 10.000 | Existing Max Day Supply
s : Agreement with Ottawa (11,860
2 X m3/d)
|
5,000 :
I
I
I
0 |
Vv X 0 o O 0 M © < O 90 X o
v v v v o ) & & & e I x
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Figure ES-1: Projected Township MDD vs. Existing City of Ottawa Supply Agreement and
Feedermain Capacity

The following alternative solutions for the Township’s water supply were developed:

e Alternative 1: Do Nothing

e Alternative 2: Limit Growth

e Alternative 3: Reduce Water Consumption

e Alternative 4: Construct a Local Water Treatment Plant
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e Alternative 5. Expand the Existing Service Capacity from City of Ottawa

e Alternative 6: Obtain Water Supply from Clarence-Rockland

Alternatives 5 and 6 passed preliminary screening and were subjected to a detailed
multi-criterion evaluation, which concluded that Alternative 5 — Expansion of Existing
Service from City of Ottawa is the preferred water supply solution.

Water Storage and Booster Pumping

The Embrun Reservoir (1,400 m?®) is equipped with two sets of booster pumps which
discharge to Embrun and Russell. The Embrun booster pumps (firm capacity of 57.5 L/s
@ 52.34 m) are controlled by the level in the Embrun Water Tower (2,300 m?3), and the
Russell booster pumps (firm capacity of 31.4 L/s @ 52.8 m) are controlled by the level
in the Russell Water Tower (2,300 m3). The Marionville Booster Pumping Station (BPS)
(firm capacity of 7.18 L/s @ 38 m) draws water from the Russell distribution system to
feed Marionville and to fill the Marionville Water Tower (1,135 m3).

A desktop analysis using Ministry of Environment, Conservation and Parks (MECP)
Guidelines for treated water storage requirements and water distribution system
modelling were completed using anticipated 2046 peak demands and required fire flow
for each village. The overall available storage in Embrun and Russell is sufficient to
meet projected 2031 requirements per MECP Guidelines. However, additional storage
capacity would be required to meet 2036 Embrun and Russell storage requirements and
beyond. It should also be noted that storage requirements in Embrun in 2026 and in
Russell in 2031 would exceed available floating storage, increasing the Embrun and
Russell BPS capacity upgrade requirements. It is recommended that water modelling be
updated during future Schedule B and/or detailed design projects to upgrade
Embrun/Russell storage and BPSs to confirm storage volume and firm capacity
requirements.

The available floating storage in Marionville is sufficient to meet 2046 demands per
MECP Guidelines. However, the Marionville Tower is currently only filled to 50% to
mitigate water quality issues. It is recommended that the Township consider
rechloramination at the Tower or at the Marionville BPS, and/or looping to Embrun from
the Tower to allow the full volume of the Tower to be available to provide adequate fire
protection while mitigating water quality issues.

The following alternative solutions for the Township’s water storage and booster
pumping were developed:

e Alternative 1: Do Nothing

e Alternative 2: Limit Growth
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e Alternative 3. Reduce Water Consumption
e Alternative 4. Expansion of Reservoir Storage and Upgrade BPS Capacities

e Alternative 5: Construct Additional Water Towers in Embrun and Russell and
Upgrade BPS Capacities

Alternatives 4 and 5 passed preliminary screening and were subjected to detailed
evaluation, which determined that Alternative 4 — Expansion of Reservoir Storage and
Upgrade BPS Capacities is the preferred solution.

Water Distribution

Water distribution system modelling was completed for the Embrun, Russell, and
Marionville distribution systems using the projected 2046 MDD and fire flow
requirements.

Embrun

The existing 400mm/350mm watermain from the Embrun BPS to Notre Dame Street
was found to experience headloss over 7 m/km indicating that this pipe is undersized for
future demand conditions. High headloss occurred along most sections of Notre Dame
Street, indicating limited east/west transmission capacity in the system. Pressures were
below 50 psi in a large portion of the system under 2046 MDD conditions. In general,
areas were found to experience low pressure during the peak hour period only,
indicating that low pressures are a result of limited watermain capacity and high
headloss.

Twinning the Embrun watermain from the BPS to Notre Dame as well as installing a
new watermain along Route 300 (north of Embrun) are recommended to improve
watermain capacity, system pressures, and to provide adequate fire flow for 2046
conditions, as described in Table ES-4 below.

Russell

The existing 400mm watermain from the Russell BPS to Eadie Road was found to
experience headloss over 2 m/km indicating that this pipe is somewhat undersized for
future demand conditions. However, this was not found to result in any significant
capacity issues in terms of filling the Russell Tower or providing adequate system
pressure. The maximum velocity in this pipe was 0.9 m/s. No other headloss or
pressure issues were noted in the Russell system.

The available fire flow in Russell under 2046 MDD conditions is sufficient in most of the
system, with the exception of Craig Street west of Mill Street. To improve fire flows in
this area, the Township could consider upsizing the Craig Street watermain or looping
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the watermain south of the Castor River to Craig Street, as described in Table ES-4
below.

Marionville

Under 2046 MDD conditions, a proposed pump station firm capacity of 8 L/s was found
to be sufficient to maintain adequate distribution system pressure. No issues with
watermain headloss, system pressure, or available fire flow were noted.

Wastewater Treatment

The Township services the villages of Russell and Embrun with two independent
sanitary systems. Each system consists of gravity sewers, sanitary pumping stations,
forcemains, and a wastewater treatment plant (WWTP). The Township does not provide
wastewater services to the Highway 417 Industrial Park, Limoges or Marionville.

The Russell WWTP has an Environmental Compliance Approval (ECA) rated capacity
of 2,675 m?/d; however, per the ECA, the maximum operational capacity of the Russell
WWTP is 2,000 m3/d prior to the approval of a Total Phosphorus Management (TPM)
Agreement with South Nation Conservation Authority. The ECA requires a detailed
proposal for the TPM be submitted to the Regional Director for review and approval
once the influent Average Day Flow (ADF) of the Russell WWTP reaches 1,700 m3/d.

The Embrun WWTP has an ECA rated capacity of 3,865 m3/d. The ECA does not
impose the requirement for a TPM Agreement prior to reaching the rated capacity.

Historical average (2019-2023) influent daily flows (ADF) for the Township’s two
WWTPs are:

e Russell WWTP: 1,258 m3/d
e Embrun WWTP: 1,947 m3/d

The historical per capita wastewater generation for Embrun and Russell is low
compared to benchmark municipalities. The previous 2016 Township Water and
Wastewater Master Plan used a per capita generation rate of 230 L/c/d for planning
purposes. In discussions with the Township, this Master Plan increased the wastewater
generation rate to 250 L/c/d for future growth. This value captures the majority of the
historical demands and is more in line with other benchmark communities.

The following wastewater servicing population projections were developed for each
community. There are approximately 600 existing households in Russell and Embrun
that are not serviced by municipal wastewater services that have recently reaffirmed
their intent to remain disconnected from wastewater services; therefore, these units are
not included in future wastewater servicing population projections.
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e Russell: 12,680 persons by 2046
e Embrun: 17,735 persons by 2046

Two influent flow scenarios were considered during a capacity assessment for both
WWTPs. Scenario 1: Low Flow, considered a per capita generation rate of 250 L/c/d, a
commercial flowrate of 10 m3/ha/d (inline with previous Township studies) and no inflow
and infiltration (I&I) to the wastewater collection system. Scenario 2: High Flow,
considered a per capita flowrate of 250 L/c/d, a commercial flowrate of 28 m3/ha/d (City
of Ottawa Design Guidelines), and an I&I rate of 0.025 L/ha/s. Scenario 1: Low Flow
was adopted for the purposes of this Master Plan as it better reflects existing 1&I
conditions recorded through flow monitoring programs of the collection networks.

Operational challenges, due to storage limitations, will likely occur once influent
flowrates reach approximately 80% for both WWTPs. The Russell WWTP is anticipated
to experience operational challenges by 2034 and reach its rated capacity by 2042
(Figure ES-2). The Embrun WWTP is anticipated to experience operational challenges
by 2029 and reach its rated capacity by the end of 2036 (Figure ES-3).
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Figure ES-2: Russell WWTP Capacity Assessment
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Figure ES-3: Embrun WWTP Capacity Assessment

In the short-term, process optimization is recommended for both Russell WWTP and
Embrun WWTP to increase treatment efficacy up to the plants’ rated capacities. If
process optimization proves less effective, the preferred long-term solution timeline can
be accelerated or construction of an effluent polishing process (i.e. Moving Bed Biofilm
Reactor) could be considered as an interim measure. The preferred path will depend on
housing market conditions and growth forecasts in Russell and Embrun. If a short-term
effluent polishing process is constructed, it is estimated to cost $10M in capital per
facility. An effort should be made to re-use infrastructure for the effluent polishing

process with long lifetimes (i.e. MBBR’s concrete structures) for the preferred long-term
WWTP alternative solution.

The following long-term alternative solutions, applicable to both the Russell and Embrun
WWTPs, were considered:

e Alternative 1. Do Nothing

e Alternative 2: Limit Growth

e Alternative 3: Upgrade/Expansion Existing System
e Alternative 4: New Wastewater Treatment Plant

Alternatives 3 and 4 passed preliminary screening and were subjected to detailed
evaluation. Alternative 4 — New Wastewater Treatment Plant is the preferred solution for
both Russell and Embrun.

CIM/ | AD01389 viii



Township of Russell Water and Wastewater Master Plan Update

A Combined WWTP was also considered for a Township wide long-term alternative.
The Combined WWTP would be a mechanical WWTP which could be designed to meet
strict effluent treatment criteria if required. Both Russell and Embrun would send
wastewater to the Combined WWTP; while depending on the outcome of The Nation
Wastewater Master Servicing Plan, Limoges could possibly send wastewater as well
due to proximity to the Township.

Overall, the preferred wastewater treatment strategy for the Township was determined
to be a new Combined WWTP located on the existing Embrun WWTP site, due to less
capital and operational expenditure compared to individual new WWTPs for both
Russell and Embrun.

Wastewater Collection Systems

The wastewater collection systems within both Russell and Embrun consist of gravity
sewers, sanitary pumping stations, and forcemains. Hydraulic modelling of both
collection systems was performed to better understand the existing capacity within the
network, and to evaluate the available capacity with anticipated 2046 peak flows. The
Russell and Embrun collection systems are independent from one another and were
therefore evaluated independently.

Russell

Russell’'s wastewater collection system consists of 200 mm — 450 mm diameter gravity
sewers, forcemains, and three (3) sewage pumping stations (SPSs). SPS 1 has the
largest drainage area, which consists of most areas north of the Castor River, while also
collecting a small area south of the Castor River. SPS 1 pumps directly to the
distribution box at the Russell WWTP. SPS 2 collects the wastewater from the
northwest of Russell. This pumping station discharges into a manhole on Craig Street,
which is located within SPS 1 drainage area. SPS 3 is in the northeast of Russell, and
discharges to the Russell WWTP distribution box.

A new SPS 4 is planned to service developments in the southwest of Russell and
discharge to SPS 1. A new SPS 5 is planned to service developments in the northeast
of Russell and discharge to SPS 3.

Based on the modelling results, the existing SPS 1 requires firm capacity upgrades to
service projected 2046 peak flows. The Township has an ongoing detailed design
project to upgrade SPS 1 which will confirm the future firm capacity requirements. SPS
2 and SPS 3 are sufficiently sized to accommodate the 2046 peak flows.

No gravity sewer capacity constraints were noted under existing or 2046 conditions
within the Russell collection system. However, the sanitary sewers along Craig Street
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appear to be approaching capacity and should be considered for upsizing during future
road work projects on Craig Street.

Embrun

The Embrun sanitary sewer network consists of 200mm — 400mm diameter gravity
sewers, forcemains, and nine (9) SPSs. Figure ES-4 outlines wastewater flow through
the Embrun SPSs.

—»{ SPS #5

—»{ SPS #4 1> SPS#1
—»{ SPS#9 SPS #2 v

Lagoon
I e— Distribution
—{ SPS #6 Box
A

— SPS #7 SPS #3 » SPS #8

Figure ES-4: Village of Embrun Sewage Pumping Stations

The majority of SPSs within Embrun were determined to have sufficient capacity up to
2046. SPS 3 and SPS 7, however, are projected to require capacity increases by 2046
to accommodate planned commercial developments in the northwest of Embrun.
Potential 1&I contributions and uncertainty regarding the commercial wastewater
generation in this area are factors in the SPS 7 drainage area, which then pumps flow to
the SPS 3 drainage area. Minimizing I&I and quantifying proposed commercial
wastewater generation in this area will minimize the upgrades required at SPS 7 and, by
extension, SPS 3.

A new SPS 10 is planned to service developments in the southeast of Embrun and
discharge to the Embrun WWTP. A new SPS 11 is planned to service developments in
the north of Embrun and discharge to SPS 6.

The model was also used to identify potential sewage collection system capacity issues
and surcharging. Hydraulic capacity issues were noted in the planned commercial
development collection area for SPS 7. It is recommended that an 1&l reduction effort be
completed in the drainage area for SPS 7 to minimize the extent of sewer upgrades
required as well as SPS capacity increases to accommodate the 2046 peak flows.
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Future Projects

The tables below outline the future projects associated with the Township’s Water
Supply, Storage, Booster Pumping, Distribution, as well as Wastewater Treatment and

Collection Systems.
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Table ES-2: Water Supply Projects

Project Year Proiect Descrintion Estimated Capital Class EA Triager
No. Required J P Cost (2024 $CAD)® Schedule 99
Increase water supply To accommodate future
WS 1 2026-2031 20M N/A
S 026-203 from City of Ottawa $20 / growth to 2046

Note: (1) Cost estimates are Class “D” level, therefore, further cost estimation is recommended during detailed design

Table ES-3: Water Storage and Booster Pumping Projects

: Estimated
Project Year . . ° .Ima © Class EA :
No Required Project Description Capital Cost Schedule Trigger
: d (2024 $CAD)®

Expand Embrun Reservoir
s)t(gra e and irl:crease f::rrll Schedule B To accommodate

WSBP_1 | 2026-2031 . g $5M (Eligible for future growth to

capacities of Russell and Embrun .
Screening) 2046

BPSs

Implement chloramination
WSBP_2 2026 boosting capabilities at the $0.5M Exempt
Marionville BPS

To mitigate water
quality issues

Note: (1) Cost estimates are Class “D” level, therefore, further cost estimation is recommended during detailed design
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Table ES-4: Water Distribution Projects

Estimated
: Year : . . Class EA :
Project No. Required Project Description Capital Cost Schedule Trigger
g (2024 $CAD)®
Option 1: Install 1200m of new
400mm diameter pipe parallel to
existing 400mm/350mm diameter $1.7M
watermain from Embrun BPS to To accommodate
WM_E_1a 2031 Valoris Street Exempt future growth to
Option 2: Replace 1200m of existing 2046
400mm/350mm diameter watermain $2.3M
from Embrun BPS to Valoris Street '
with 500mm diameter watermain
Install 7600m of new 350mm
2031 diameter pipe on St Guillaume To accommodate
WM_E_RT_300 2036 Road, Route 300, St. Pierre Road, $12M Exempt future growth to
St Augustin Road, and St. Thomas 2046
Road
Option 1: Replace existing 200mm
with 300mm pipe on Craig Street $1IM Exempt _ _
WM R 1 2031 west of Mill Street To improve fire
_R_ flow
Option 2: Loop watermain south of
~=PHon . RooP . $2M Schedule B
Castor River to Craig Street

Note: (1) Cost estimates are Class “D” level, therefore, further cost estimation is recommended during detailed design
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Table ES-5: Wastewater Treatment Projects

Estimated
: Year . . Capital Cost Class EA .
Project No. . Project Description Trigger
J Required J P (2024 Schedule 99
$CAD)W
o To meet ECA
WWT R 1 2025 Short-term process optimization N/A Exempt . .
limits for ammonia
o To meet ECA
WWT_E 1 2025 Short-term process optimization N/A Exempt . .
limits for ammonia
2025 To accommodate
WWT C 1 2030@ Construct new Combined WWTP $95M Schedule C | future growth to
2046

Note: (1) Cost estimates are Class “D” level, therefore, further cost estimation is recommended during detailed design, (2) This timeline represents the estimated
time required for the Township to complete the process of planning, EA, design, and construction for the new Combined WWTP

Table ES-6: Wastewater Collection System Projects

Estimated
: Year : . : Class EA :
Project No. Required Project Description Capital Cost Schedule Trigger
q (2024 $CAD)®
Upgrade firm capacity of R- To accommodate future
@
WWRC_1 2031 SPS-1 $7.2M Exempt growth to 2046
&l Reduction Study in E- To reduce I&I in collection
WWEC 1 2026 . 0.2M E t
- SPS-7 Collection Area $ Xemp system and delay/reduce E-
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Estim
vear Project Description CaStiItaIaCt:?)O'lst Class EA
Required J P P Schedule

(2024 $CAD)®

Project No.

Trigger

SPS-7 and E-SPS-3
upgrade requirements

Replace 250mm sewer with
300 f hol
WWEC 2 to mm SEWErirom manhoie To accommodate future
WWEC 8 2031 408_E to manhole $2.5M Exempt rowth to 2046
- MHSAE129 in E-SPS-7 g

collection area

Replace 250mm sewer with
WWEC_9 2031 300mm sewer from $0.2M Exempt
MHSAE106 to 407a

To accommodate future
growth to 2046

Replace 100mm E-SPS-7
WWEC_10 2031 forcemain with 150mm $0.4M Exempt
forcemain

To accommodate future
growth to 2046

Notes: (1) Cost estimates are Class “D” level, therefore, further cost estimation is recommended during detailed design, (2) Source: Russell SPS 1 Feasibility
Study (TYLin, June 2023). To be confirmed during detailed design.
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Township of Russell Water and Wastewater Master Plan Update

1 Introduction

The Township of Russell (Township) retained CIMA Canada Inc. (CIMA+) to complete a
Water and Wastewater Master Plan Update. 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 2023 to 2046 planning horizon. The Master
Plan builds upon the findings of the Township’s 2016 Master Plan (WSP, 2016) and
other studies that have been completed since.

The conclusions and recommendations provided in this Master Plan report will help the
Township prepare a Capital Plan and identify additional investigation and planning
requirements to support the growth projected. 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. The
Township maintains an Asset Management Plan, which defines a strategy to maintain
infrastructure in good state of repair.

1.1 Study Area

The study area for the Master Plan is defined by the geographical boundaries of the
Township of Russell as shown in Figure 1-1. 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).

There are four urban communities within the study area:

e Embrun

e Russell

e Marionville
e Limoges

The communities of Embrun and Russell have municipal servicing for both water and
wastewater. It is important to note that within Embrun and Russell approximately 300
existing households are not serviced by municipal water services and approximately
600 existing households are not serviced by municipal wastewater services.

The Township provides water services to the urban area of Marionville; however,
municipal services are not provided for wastewater.

The community of Limoges extends into The Nation Municipality (The Nation). The
Nation is currently providing services for water and wastewater to Limoges and is
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expected to continue servicing Limoges during the next 20 years. Therefore, Limoges is
not considered as part of this Master Plan.

The Industrial, Commercial and Institutional (ICl) contributions within the study area are
located in Embrun, Russell, and the Highway 417 Industrial Park (see Section 1.2). The
general ICI within the urban boundaries is currently serviced by water and wastewater
and additional developments are to be serviced by water and wastewater.
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Figure 1-1 — Study Area — Township of Russell Municipal Boundary

1.2 Highway 417 Industrial Park

The 417 Industrial Park does not have municipal water and wastewater services. The
2016 Township Water and Wastewater Master Plan considered servicing the 417
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Industrial Park with municipal water and wastewater (WSP, 2016). The 2018 Township
Official Plan (OP) Policies outlined design guidelines for Industrial Parks, including that
new development shall take into consideration that water and wastewater services may
be provided to the 417 Industrial Park in the future (Township of Russell, 2018).

The United Counties of Prescott and Russell (UCPR) updated their Growth
Management Strategy (GMS) in March 2022 to inform the UCPR OP review process.
The GMS identified that the Township needed additional land to accommodate
forecasted growth. In 2022, the UCPR OP expanded the Settlement Area of the 417
Industrial Park to capture the extent shown in Figure 1-1 (United Counties of Prescott
and Russell, 2022).

Following the 2016 Water and Wastewater Master Plan and the ratification of the
Township Strategic Plan, the Township completed a Municipal Class Environmental
Assessment (MCEA) to evaluate providing municipal water and wastewater servicing to
the 417 Industrial Park. The MCEA study was adopted by Council in March 2019. In
June 2022, a survey was sent to all landowners and future landowners of land in the
417 Industrial Park to assess the need or desire to service the lands with water and
wastewater in the Industrial Park.

On May 16, 2023, following discussions and consultations with internal and external
stakeholders, Township Administration presented Council with three (3) options for
consideration regarding servicing the 417 Industrial Park (Township of Russell, May 16,
2023):

e Option 1: Provide water and sewer services to the entire Industrial Park.
e Option 2: Provide potable water only to the Industrial Park.

e Option 3: Maintain the status quo for the existing section of the Park, but
evaluate and move forward with full servicing for the sections of the Park, east of
St Guillaume and North of Route 100.

Due to funding constraints, Option 3 was approved by Council as the preferred
alternative for servicing the Industrial Park (Figure 1-2). Option 3 involves developing
the existing Park ‘as is’ (i.e. without water and wastewater servicing), and further
evaluating lands directly north of Route 100 and East of St Guillaume for both water and
wastewater servicing. Industrial Park servicing is contingent on funding from future
developers.

This Master Plan evaluated if the current water supply feedermain had capacity should
the 417.4 acres (approximately 170 ha) of future serviced lands identified for the
Industrial Park receive water servicing (pending developer funding). Wastewater
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servicing of the Highway 417 Industrial Park was not evaluated as part of this Master
Plan.
OPTION 3 : LANDS TO BE SERVICED

Future serviced lands (requires private or public
funding to move forward = 417 .4 acres.

I Unserviced lands = 604.65 acres

e 6 Furture expansion of the Industrial park
LUnservuced lands ]

<= ' Unserviced lands | [U"SQN'CedV’a”ds }/\

226.4 acres
Future Serviced lands

e [Unservnced lands I

= I 150 acres
Future Serviced lands [ 41 acres
/, Future Serviced lands
U i I

Figure 1-2 — Highway 417 Industrial Park Council Approved Servicing Plan

1.3 Master Plan Approach

This Master Plan evaluated the water and wastewater systems within Embrun, Russell,
and Marionville to identify and justify individual projects that will be required over a long-
term planning horizon. The Township reviewed urban areas individually and as a whole
to consider a variety of perspectives and support decision making. The Master Plan
evaluates infrastructure needs in 5-year increments starting in 2023 and ending in 2046.
This time-period and approach are consistent with the Township’s OP as well as
Provincial Planning principles.

To achieve the goals of long-term planning, the scope of this Water and Wastewater
Master Plan:

e Documents existing conditions for water and wastewater systems,

e Forecasts water and wastewater demands,

e Considers reasonable alternative solutions to address deficiencies,

e Provides a logical evaluation of alternative solutions, and

e Presents the study process, consultation, and results in a clear and transparent
manner.

This Master Plan was completed as outlined in the MCEA document framework for
Approach 1 Master Plans. An overview of the MCEA process is provided in Section 2.
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2 Planning Context

This section describes the MCEA process and the specific requirements associated with
this Master Plan Study.

2.1 Environmental Assessment Act

Ontario’s Environmental Assessment Act (EAA), R.S.0. 1990, was passed in 1975 and
proclaimed in 1976. The planning of major municipal projects or activities is subject to
the EAA and requires the proponent to complete a MCEA, including an inventory and
description of the existing environment in the area affected by the proposed activity
(Government of Ontario, 1990 (last amended 2024)).

The EAA defines the environment broadly as:

Air, land, or water;
e Plant and animal life, including human life;

e The social, economic and cultural conditions that influence the life of humans or
a community;

e Any building, structure, machine or other device or thing made by humans;

e Any solid, liquid, gas, odour, heat, sound, vibration, or radiation resulting directly
or indirectly from human activities; or

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

The purpose of the MCEA is the betterment of the people in the whole or any part of
Ontario by providing for the protection, conservation, and wise management of the
environment.

As set out in the EAA, an Environmental Assessment document must include the
following:

1. A description of the purpose of the undertaking including:

e The undertaking,
e The alternative methods of carrying out the undertaking, and
« Alternatives to the undertaking.

2. A description of:

« The environment that would be affected or that might reasonably be
expected to be affected, directly or indirectly, by the undertaking or
alternatives to the undertaking,
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o The effects that would be caused or that might reasonably be expected to
be caused to the environment by the undertaking or alternatives to the
undertaking,

e The actions necessary or that may reasonably be expected to be
necessary to prevent, change, mitigate or remedy the effects upon or the
effects that might reasonably be expected upon the environment by the
undertaking or alternatives to the undertaking, and

« An evaluation of the advantages and disadvantages to the environment of
the undertaking, the alternative methods of carrying out the undertaking
and the alternatives to the undertaking.

Principles of Environmental Planning

The MCEA sets a framework for a systemic, rational, and replicable environment
planning process that is based on the following five key principles, as mentioned in
Section Al of the MCEA:

1.

CiM

Consultation with affected parties (technical agencies, the public,
property owners, interest groups, other municipalities, and Indigenous
Communities) — Proponents should seek to involve potentially affected
parties as early as possible. In fact, early consultation allows for improved
understanding of environmental concerns.

Consideration of a reasonable range of alternatives — Alternatives should
include functionally different situations to the proposed undertaking and
alternative methods of implementing the preferred solution. The "Do Nothing"
alternative must be considered.

Identification and consideration of the effects of each alternative on all
aspects of the environment — This includes the natural, social, cultural,
technical, and economic environments. The level of detail will vary depending
on the stage of the study.

Systematic evaluation of alternatives — Planning process include distinct
points where the alternatives are evaluated, and the net environment effects
must be identified.

Clear and complete documentation — Should set out the approach and
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.
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MCEA Studies

The MCEA study process was approved by the Minister of the Environment in 1987 to
satisfy the requirements of the EAA for municipal projects having predictable and
preventable impacts. The MCEA approach streamlines the planning and approvals
process for municipal projects which have the following characteristics:

Are recurring,

Are similar in nature,

Are limited in scale,

Have a predictable range of environmental impacts, and

Involve environmental impacts that can be mitigated.

The MCEA document (Municipal Engineers Association, 2024) outlines the procedures
to be followed to satisfy MCEA requirements for water, wastewater, and road projects.
The process includes five phases:

Phase 1. Problem or Opportunity

Phase 2: Alternative Solutions

Phase 3: Alternative Design Concepts for the Preferred Solution
Phase 4. Environmental Study Report

Phase 5: Implementation

Since projects undertaken by municipalities can vary in their complexity and potential
environmental impacts, projects are classified as follows (Municipal Engineers
Association, 2024), and summarized in Figure 2-1 below:

CiM

Exempt: Projects that fall into the exempt category, are usually various
maintenance, operational, rehabilitation, and other small projects that are limited
in scale. They also have minimal adverse effects on the environment.
Proponents may choose to complete the appliable screening process, including
archaeological screening, and determine if their project is eligible for exemption
from the EAA. In these cases, the proponent is required to complete Phases 1
and 5 of the planning process.

Schedule B: Projects that fall into this category have potential for some adverse
environmental effects. Therefore, the Proponent is required to proceed with
Phases 1, 2 and 5 of the planning process, a screening process, including
archaeological screening, and consultation with those who may be affected prior
to preparation of a Project File Report. These types of projects generally include
improvements and minor expansions to existing facilities/infrastructure.
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e Schedule C: These projects have potential for significant environmental effects
and must proceed through the full planning and documentation process (Phases
1 to 5). Schedule C projects usually include the construction of a new facility or
any major expansions to existing facilities. In this case, it includes mandatory
consultation with those who may be affected, including Indigenous Communities
and preparation of an Environmental Study Report.

Master Plans complete Phases 1 and 2 of the MCEA Process as outlined in Figure 2-1,
and discussed further in Section 2.4. Projects identified during the Master Plan may
require additional MCEA studies if they are determined to be classified as Schedule B
or C.

The Minister of the Ontario Ministry of Environment, Conservation and Parks (MECP)
has the authority and discretion to make an Order under Section 16 of the EAA. A
Section 16 Order may require that the Proponent of a project going through MCEA
process:

1. Apply for approval of the project before they proceed; or,
2. Meet further conditions in addition to conditions in the MCEA.

The public can ask the Minister to make a Section 16 Order if:

1. They have outstanding concerns that a project going through a MCEA
process may have a potential adverse impact on constitutionally protected
Aboriginal and treaty rights; and,

2. They believe that an Order may prevent, mitigate, or remedy this impact.

If the public wants to request a Section 16 Order for a project, on the grounds that an
Order may prevent, mitigate, or remedy potential adverse impacts on constitutionally
protected, Aboriginal and treaty rights, they must make the request before the public
comment period is complete. Additional information on how to request an Order can be
found under the following link:

https://www.ontario.ca/page/class-environmental-assessments-section-16-order
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EXHIBIT A.2. MUNICIPAL CLASS EA PLANNING AND DESIGN PROCESS
NOTE: This flow chart is to be read in conjunction with Part A of the MCEA

PHASE 1 PHASE 2

PROBLEM OR ALTERNATIVE ALTERNATIVE DESIGN ENVIRONMENTAL
OPPORTUNITY -p SOLUTIONS —— CONCEPTS FOR -— STUDY REPORT - IMPLEMENTATION
PREFERRED SOLUTION

IDENTIFY IDENTIFY ALTERNATIVE | ry
ey | SOLUTIONS TO PROBLEM s N
rb PROBLEM OR A OR OPPORTUNITY EXEMPT IDENTIFY ALTERNATIVE COMPLETE - ~
1 OPPORTUNITY I < MAY PROCEED* —-| DESIGN CONCEPTS FOR ENVIRONMENTAL STUDY [ _compLETE CONTRACT
| . | PREFERRED SOLUTION | REPORT (ESR) #| DRAWINGS AND TENDER
" I T l ~ L DOCUMENTS
I 1 SELECT SCHEDULE - \ l l
1 DISCRETIONARY PUBLIC | (APPENDIX 1) EXEMPT OR -1= DETAIL INVENTORY - - ~
| CONSULTATION TO | SUBJECTTO I NATURAL SOCIAL NOTICE OF COMPLETION PROCEED TO
N REVIEW PROBLEM OR | = = l SCREENING 1 LECDNC)I'W‘HC EHN'IRDNI’\"‘\EMTJ TO REV‘EQ':B'}_?CENCIES & CONSTRUCTION AND
| OPPORTUNITY PROCESS [ l L y L OPERATION
| INVENTORY NATURAL I
|
1 SOCIAL ECONOMIC | IDENTIFY IMPACT OF
| ENVIRONMENT I || ALTERNATIVE DESIGNS ON R r MONITOR 3
N I THE ENVIRONMENT AND ESR AVAILABLE FOR ENVIRONMENTAL IMPACTS
| p “ } || MITIGATING MEASURES | 30 DAYS AND MITIGATING
{ DETERMINE APPLICABILITY 1 \_______
MEASURES
1 ! OF MASTER PLAN E IDENTIFY IMPACT OF I l b 4
| ! ALTERNATIVE SOLUTIONS 1 i
b APPROACH | ON THE ENVIRONMENT I | EVALUATE ALTERNATIVE |
[ (See Section A.2.7) i AND MITIGATING i, " DESIGNS IDENITIFY MAY PROCEED AFTER ANY
S —— - MEASURES MAY PROCEED CONCERNS ARE
1 AFTER ANY | | | RECOMMENDED DESIGN | ADDRESSED
! l CONCERNS ARE " (See Section A.2.8)
ADDRESSED (See l
. ) - ~ Section A_2.8) I
Some projects may be EVALUATE ALTERNATIVE
- ) SOLUTIONS IDENITIFY ! CONSULT REVIEW
eligible for exemption based RECOMMENDED I AGENCIES & PREVIOUSLY
on the results of a screening SOLUTIONS 1 INTERESTED & DIRECTLY
‘ PROJECT FILE | AFFECTEDPUBLIC |
process, Projects that are I —)  Mandatory Events
a ) REPORT AVAILABLE DISCRETIONARY
eligible for screening are —— FOR 30 DAYS I ——
. . - CONSULT REVIEW I - i 5
identified in column 2 of the AGENCIES AND PUBLIC " CONSULTATION TO b = = op Possible Events
tables in Appendix 1. r Re: PROBLEM OR SELECT PREFERRED DESIGN
Pro onentzpm ust fully and CREIR M b ! e, Public Contact
P Y \_ALTERNATIVE SOLUTIONS NOTICE OF [ DESIGN [:]
accurately complete the COMPLETION TO I
REVIEW AGENCIES - L )
relevant screening & PUBLIC | D Decision Points
I ; REVIEW AND CONFIRM
process(es) outlined in SELECT PREFERRED I CHOICE OF SCHEDULE
Appendix 1 to proceed SOLUTION
PP p ) ——————- |1 MUNICIPAL
pursuant to the exemption. g SCHEDULE B J‘"— ENGINEERS
[y ——
x " PRELIMINARY ASSOCIATION
REVIEW AND CONFIRM  Jaump — =pf  ScHEDULEC N ngrﬂzﬂf;gg'g?sgn 2022
CHOICE OF SCHEDULE I ———— .

Figure 2-1: Municipal Class Environmental Assessment Process
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2.4 Master Planning

Master Plans are long range plans that integrate infrastructure requirements for existing
and future land use with MCEA planning principles. These plans examine infrastructure
system(s) or group related projects in order to outline a framework for planning for
subsequent projects and/or developments over the long-term. This approach recognizes
that there are real benefits in terms of better planning when long range comprehensive
studies are undertaken over logical planning units, such as at the regional level, and
that proponents who undertake such studies can build on the recommendations and
conclusions contained in them.

This Master Plan was completed as outlined in the MCEA document framework for
Approach 1 Master Plans. An Approach 1 Master Plan is done at a broad level of
assessment thereby requiring separate detailed investigations and further public
engagement opportunities for projects identified within the Master Plan which have
greater potential environmental and social impacts (i.e. Schedule B and C projects). The
Master Plan would therefore become the basis for, and be used in support of, future
investigations for the specific Schedule B and C projects identified within it. Schedule B
projects would require completing Phases 1 and 2 including further public consultation
and the filing of separate Project File Report(s) for public review. Schedule C projects
would have to fulfil Phases 1 through 4 with further public consultation prior to filing an
Environmental Study Report for public review.

2.5 Wastewater Treatment Effluent Limit Derivation

Wastewater treatment effluent limits are based upon following the MECP F-5-1
guidelines. Section 3.1 of the guidelines states:

“‘Receiving water assessments must be performed in all cases. Technical guidance for
water assessment studies may be obtained from Regional staff or staff of the Science
and Technology Branch. The carrying out of receiving water assessment studies and
the interpretation of results will be the responsibility of the proponent of any new
sewage treatment works or of any works undergoing expansion. Any relevant data in
the possession of the Ministry will, upon request, be made available for such
assessments. In certain cases, the necessary receiving water assessment may have
already been carried out by the Ministry and, if so, all pertinent information will be made
available to the proponent. If not the Ministry may at its discretion agree to do such
assessments, or assist in their completion.”
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The Castor River is a sensitive receiver and an Assimilative Capacity Study (ACS) was
performed to determine the recommended wastewater effluent limits. The performed
ACS can be found in Appendix C.
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3 Township of Russell Growth Context

The population of the Township has consistently grown over the past five years and has
been the fastest growing Municipality in the UCPR from 2001 to 2021. The County Wide
GMS, updated in 2022, predicts this trend will continue with the Township projected to
have the most housing growth and at a rate faster than historical trends (Hemson,
2022). Specifically, the GMS projected the Township to grow by 4,320 households with
a net population increase of 10,580 people (2.45 persons/unit) from 2021 to 2046. It
must also be noted that there are rural residents included in that population projection
that are not serviced by municipal water and sewer. However, the projected growth
would be predominantly within the Urban areas with only 4% of housing growth
anticipated for rural areas in the Township (Hemson, 2022).

The population growth within the Urban areas has slightly outpaced the projected
growth for the Township in the first two years of the projections (Figure 3-1).
Additionally, in July 2023, the UCPR OP was amended. This amendment increased the
Settlement Area in Russell by 72 hectares and in Embrun by 83 hectares. These lands
were not accounted for in the 2022 GMS. However, they will be incorporated into the
Township’s upcoming OP Update. Proposed future developments for Embrun and
Russell and presented in Figure 3-2 and Figure 3-3, respectively.

The projected number of residential units was increased based on the new land added
to the urban boundaries of Embrun and Russell through the UCPR OP. The
corresponding population growth projections are based on a factor of 2.5 persons per
unit to be consistent with the 2022 GMS.

The population growth allocated to Embrun, Russell, and Marionville was projected from
historical serviced population. It is important to note that within the Urban areas of
Russell and Embrun approximately 300 existing households are not serviced by
municipal water services and approximately 600 existing households are not serviced
by municipal wastewater services. These existing households have recently reaffirmed
their intent to remain disconnected from water and wastewater services; therefore,
these units are not included in future servicing population projections.

This Water and Wastewater Master Plan is structured to provide the necessary
information for planning for water and wastewater separately for each community.
Detailed population projections for water and wastewater servicing are discussed in
Section 6.6.1, Section 7.2.5, and Section 7.3.5.
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Historic Projected Growth (Hemson, 2022) Projected With New OP Lands Actual Growth
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Figure 3-1 Township of Russell Projected Population compared to Actual Serviced
Population Growth in Russell, Embrun and Marionville

CIM/ | AD01389 Page 13 of 156



Township of Russell Water and Wastewater Master Plan Update

ST GUILLAUME ROAD

LEGEND

EXISTING WASTEWATER
COLLECTION SYSTEM

[E] PumPING STATION
SEWER
200 TO 300 MM DIA,

———— 300 TO 400 MM DIA,
——»—— 400 MM DIA. OR GREATER
——— UNKNOWN DIA,

———— FORCEMAIN

DRAINAGE AREA

|_l_ E-SP51
[0 esesz
|_l_. E-SP53

3 [ Esesa

] esess
z —

B [ E-5P86

3 |’: E-SPS7
—

[ E-5P88

I—: E-SPS8

E-5PS10 (FUTURE/PLANNED)

E-SPS11 (FUTURE/PLANNED)
OTHER FEATURES

ARTERIAL ROAD

LOCAL/ICOLLECTOR ROAD
WATERCOURSE
WATERBODY

ﬂ DEVELOPMENT AREA

|
ki

1
1
5 Embrur]
]
] 1 |
- 5
A X |
PlaniD Name Total Units by 2046 Bulldou s ] J
o
0 ————
Drainage Area E-5P5 1 ] I S, |
a0 | Gilles et Denise Gratton 1106 Notre Dame. 1 [ 1 o —— |
s0_ | Lapointe Dev. Ltd - Versaille a7 | a7 =
Drainage Area E-5P52 e
2 Stuart Battrick - 1013 Notre Dame. 1 1 CIM
26 Miichel Cayer 868 Notre Dame 1 1
30 Renald Patenaude 967965871 873N D 18 18
39 45 Notre Dame [E] 13 o E e
a7 Maurice Lemieus - Blais 175 175 Semipatnt e
- PlaniD Name Tatal Units by 2046 | Buildout| LI
49 2098163 Ontario Inc (Lapointe Menard East] 126 168 i . ans“i%"
) \ i 27 36 Drainage Area E-5PS 7
K Unplanned Residential ) ) I Embrun Realty - Séguin St 3 3 EE
Drainage Area E-5P5 3 iF] 15251991 Canada Ltd_(BC) - 742 Notre Dame ) 2 RUSSELL WATER & WASTEWATER
E] ‘Guy Drouin - 8 Lapalme 2 23 Brunet Gervais - 735 Natre Dame 50 50 MASTER PLAN REVISION
1 Le Lunettier d Embrun - 809 Notre-Dame 1 62t Embrun Ford / business park Embrun 100 100 R
7 Miichel Cayer - 10 Dignard 2 u Unplanned Residential Commercial a2 a2 DEVELOPMENT AREAS - EMBRUN
7 2779687 Ontario Inc. - 860 Natre Dame 2 ] Drainage Area E5PS &
6 Place D'Embrun 195 195 MNew 55 | Melanie Construction - Ste-Marie East |combined) 195 195 NS e we mme we am s
1 Lapalme property off Lapalme Street 7] £ 57 Welanie Construction - Ste-harie-West 260 365 e
Oralnage Area £-5PS 4 60 M.Rhéal Bruyere Land 160 160 s
| Lucette Lapalme; 1075750 Ontaria Inc 27 [ o [ Bourdeau Subdivision 01 135 B
sa | Michel Bourdeau subdivision 70 | £52 Melanie West 16 2 o U RLE L
Drainage Area €555 Drainage Area £:575 10 T e
ES4E52 | Rochon 276 | 313 51 | Lapainte - St-Joseph i 347 | s BT
Drainage Area E-SPS 6. Drainage Area E-5PS 11 A I‘“‘“““ -
W Residential 56 [ 56 new op_1] Pi /spunu stin North I 700 2075 3 B

Figure 3-2 Embrun Future Development Map

CIM/ | AD01389 Page 14 of 156



Township of Russell Water and Wastewater Master Plan Update

DEVELOPMENT AREAS - RUSSELL
o
8 12
o n
2 l&
P
=} | oo ocsiaucs o i
‘ CRENt] _
lw el R

1S NOISSIONOD

. } LEGEND
PlanID Name Total Units by 2035 | Buildout|
EXISTING WASTEWATER
Drainage Area R-SPS 1 COLLEGTION SYSTEM
f Russell Msadows 1z [
3 Corvinelll /5 658 Crag 5 5 [l Puwei sTATON
5 Unplanncd Residential Development 2 22 SEWER
[ Unplanned Resigential Development 2 3
W Unplanined Comme rial p) 3 20070 300 MM DIA
| Unplanned Residential Development [l 12 z 300 T0 400 MK Dl
) Unplanned Resigential Development L 1 °
K Unplanned Residential Developmant 1 1 z b 400 MM DIA. OR GREATER
L 1106 Cancession Street - Mixed-use Development 2 3 T
N 1 Main Strect - Single Detached Dwelling 1 1 2 New OP 2 ———— UNKNOWN DIA
0 Unplanned Resigential Development 3 4 2
P Unplanned Resicential Development 30 30 m R-SPS5 —>— FORCEMAIN
U Unplanned Residential Development 3 1 = DRAINAGE AREA
v Unplanned kesidential bevelopment 3 5 = [ ;
w Unplanned Residential D 140 187 © [ Repst
X Unplanned Resicential Development 4 46
110 Unplanned Residential Development 185 185 Ii R-5P52
Drainage Area RSPS 2
FE | Unplanned Commercial Development [ 18 [ = q 4 i R-SPS3
Drainage Area R'SPS 3 = I—‘_ R-§PS4 (FUTURE/PLANNED)
A Residential Development | 353 | ES) m
< Melanie Consiruction (West of North Russell} 368 369 < 3 r'; R-SPSS [FUTURE/PLANNED)
Drainage Arca R 575 3 OTHER FEATURES
55 | Welanie Construction- South Park Phase 1| 282 [ a2
New59 | Welanie Conslruction- South Park Phase 2| 205 | 22 ARTERIAL ROAD
Drainage Area R-SP5 5
WEW 0P 2 I anie Construction Inc. 700 1800 LOCAL/COLLECTOR ROAD
WATERCOURSE
I
2 WATERBODY
=) r_';? DEVELOPMENTAREA
=]
z I
=
Qo

oo ||
[

! Russell
1

prey

Frozer

RUSSELL WATER & WASTEWATER
MASTER PLAN REVISION

PH

ers

CiM

Figure 3-3 Russell Future Development Map

| AO01389

Page 15 of 156



Township of Russell Water and Wastewater Master Plan Update

4 Problem and Opportunity Statement

The Township of Russell is building out within the Urban Boundaries of Russell, Embrun
and Marionville in accordance with the Township’s and the UCPR’s Official Plans.
Existing water and wastewater infrastructure will need upgrading to accommodate the
immediate challenges and long-term growth. The preferred solutions to address the
capacity deficits must comply with applicable regulations, mitigate social, cultural and
environmental impacts and strive for financial sustainability.
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) Alternative Solution Development and Evaluation
Methodology

5.1 Project Goals and Status
Project goals/objectives for the preferred design concept are outlined below:

e The preferred alternatives for the Township will be able to provide adequate and
reliable water distribution for the Villages of Russell, Embrun, and Marionville,
and wastewater collection and treatment for the Villages of Russell and Embrun
that meet the proposed effluent objectives in a financially and technically
responsible manner.

e The preferred alternatives will consider future water supply requirements to
service the future developable lands within the 417 Industrial Park.

e The preferred alternatives will allow the Township to operate the water
distribution network and wastewater collection system and treatment plants in a
manner that utilizes available staff and resources effectively, minimizes added
complexity, and maintains financial responsibility.

5.2 Evaluation Framework

The following evaluation framework was developed for this Master Plan:

Develop Long-List of Alternative Solutions J—L

(- v
’—’,

Pre-Screen Long-List against Problem &
Opportunity Statement

Evaluate Screened Alternative Solutions based on
Technical, Environmental, Social and Economic

Evaluation Critieria ﬂ
. e |/

v

Select Preferred Alternative Solutions

Figure 5-1: Evaluation Framework Schematic
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Decision-Making Matrix

To strike a balance between qualitative and quantitative factors, the methodology to
determine the preferred alternative was as follows:

1)

2)

5.4

A decision matrix was constructed including consideration of qualitative and
guantitative factors or criteria. The matrix effectively measures a relative benefits
and/or impacts offered by the alternative solution as compared to other
alternatives. The ratings were displayed using “moons”; emptier moons indicating
a lower benefit or higher impact score, while fuller moons indicating higher
benefits or lower impacts.

O - @

Least Preferred Most Preferred

Planning level (Class D) capital costs were generated for each feasible option.

Technical Evaluation Criteria

The technical evaluation criteria are intended to capture the impacts/merits related to
engineering and construction as well as the long-term operational challenges
associated with the proposed alternative solution. Examples of factors considered are:

CiM

Capacity: The infrastructure planned must be able to handle the current and
projected water and/or wastewater needs of the Township. The infrastructure and
treatment facilities must have sufficient capacity to meet these demands.
Quality: The quality of the water produced and wastewater treated must meet
the regulatory standards set by the MECP. The infrastructure planned must
maintain the quality of water delivered to the consumers that is safe and meets
required standards as well as the quality of wastewater effluent discharged to the
Castor River that meets the Environmental Compliance Approval.
Sustainability: The infrastructure planned must be sustainable and meet the
resource constraints. This includes consumable resources (i.e. land, energy,
chemicals, etc.) as well as the ability for the Township to staff and operate
facilities.

Resilience: The infrastructure planned must be resilient to changes in the
environment such as natural disasters, climate change, and degradation of
source/receiving water quality. Designs for the infrastructure must consider long
term climate trends and potential threats such as flooding and drought.
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Environmental Evaluation Criteria

The environmental evaluation criteria are intended to consider the impact of each
alternative on the overall natural environment. A particular emphasis is given to areas
identified as having key natural heritage features. Factors that were considered include:

5.6

Water quality: Understanding the water availability and quality in the local
environment, which involves assessing the quantity, quality, and sustainability of
available water sources. With respect to the Castor River (receiver for the
Embrun and Russell Wastewater Treatment Plants (WWTPS)), it is essential to
consider the quality of water before implementing any wastewater treatment
project, as the primary aim is to discharge treated wastewater that does not
negatively impact water quality or create any future environmental issues.
Ecological impact: Water and wastewater infrastructure projects can have a
significant impact on the local ecology, including waterways, wetlands, and
wildlife. The alternatives should consider the potential impact on the
environment, including vulnerable or endangered species and habitats, is
necessary to minimize any negative effects during construction and operation.
Conservation of natural resources: The alternatives should aim to conserve
natural resources and minimize the use of energy and chemicals where practical.
Climate change impacts: Climate change has the potential to significantly
impact the natural environment. The alternatives should consider how they can
reduce greenhouse gas emissions.

Social Evaluation Criteria

The social evaluation criteria are intended to consider the impact on local residents,
Indigenous communities, businesses, and the human environment. Factors that were
considered include:

CiM

Potential archaeological and cultural heritage impacts: Including impacts to
undisturbed areas that may have archaeological potential or identified cultural
heritage resources and landscapes. Archaeological and cultural heritage
investigations shall be required in future MCEA studies for any preferred
alternatives that may have impacts on archaeological and cultural heritage
resources.

Construction impacts: Construction can generate noise, dust, mud, traffic and
road closures which may affect nearby residents and businesses. Construction
impacts can be disruptive to daily activities and can affect mental and physical
health.
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e Regular operation impacts: The potential impact to neighbouring properties,
such as project aesthetics, noise, dust, odours, truck traffic during operation,
should be considered. The location of water and wastewater infrastructure should
consider the existing land use patterns and zoning regulations.

57 Financial Evaluation Criteria

The financial evaluation criteria are intended to review the general affordability of the
alternative solutions. Capital costs for each feasible alternative were estimated on a
Class D basis (detailed breakdown provided in Appendix A). The capital costs were
estimated with past project experience and vendor input when required. Operating and
maintenance costs were performed at a high level to support the need for future staffing
where required. Factors that were considered include:

e Capital costs: This includes the upfront costs of building new infrastructure or
upgrading existing infrastructure, such as pipelines, treatment facilities, and
storage tanks.

e Operating and maintenance costs: This includes ongoing costs associated
with running and maintaining the infrastructure, such as electricity, chemicals,
labour, and repairs.

e Long-term sustainability and financial viability: This includes ability to fund
ongoing operations and maintenance of the infrastructure over the long-term and
general affordability of the alternative.
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6 Water Supply, Storage, Pumping and Distribution

6.1 Water System Overview

The Township has a water supply agreement with the City of Ottawa that commits up to
11,860 m3/d to supply the Township. The City of Ottawa supplies drinking water to the
Township from the Leitrim Road Pumping Station through an approximately 30 km long,
450 mm diameter feedermain connecting to the Eadie Road Metering Station and
extending to the Embrun Reservoir.

Given the long distance and residence time in the feedermain from Ottawa, the water is
rechloraminated at the Embrun Reservoir to achieve the required residual for secondary
disinfection before distribution to Embrun, Russell and Marionville.

The Embrun 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 the Russell
Water Treatment Plant) draws water from the Russell distribution system to feed
Marionville and to fill the Marionville Water Tower.

Supplying Embrun with water from Russell, and vice versa, in the event of loss of supply
to either Village is possible; however, it is not possible for Marionville to supply Russell
or Embrun. Figure 6-1 illustrates the overall water distribution system for the Township
of Russell.

The Township owns and operates the water facilities in the municipality subject to the
Drinking Water Works Permit 184-201, issued on August 25, 2011, which describes the
system and which together with Municipal Drinking Water License 184-101 sets the
requirements for the operation and maintenance of the drinking water system.

The Limoges Water Treatment Plant located in The Nation Municipality feeds the water
distribution systems serving the portion of the community of Limoges within the
Township of Russell and the community of Le Baron Estate Development. Since the
water system is under the responsibility of The Nation Municipality, the present Master
Plan does not provide further details on this system.

The Highway 417 Industrial Park is currently not connected to the municipal systems.
Existing development in the Industrial Park is serviced by private well systems.
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Figure 6-1: Township of Russell Water Distribution System
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Table 6-1 summarizes the capacities of existing water storage infrastructure and

booster pumps.

Table 6-1: Existing Water System Components Overview

Facility Capacity Description
Embrun Reservoir 1,410 m3 Two-compartment concrete tank
Embrun Water .
2,300 m® Composite Elevated Tank
Tower
Russell Water .
2,300 m® Composite Elevated Tank
Tower
Marionville Water .
1,135 m? Composite Elevated Tank

Tower

Embrun Booster
Pumping Station

575L/s @ 52.34 m
Firm Capacity

Three pumps (two duty, one
standby), each rated for 28.75 L/s.

Located at the Embrun Reservoir.

(BPS) Pumps to Embrun Distribution
System and Water Tower.
Two pumps (one duty, one standby)
each rated for the firm capacity.
314 L/s@52.8m _
Russell BPS Located at the Embrun Reservoir.

Firm Capacity

Pumps to Russell Distribution System
and Water Tower.

Marionville BPS

7.18L/s @ 38 m
Firm Capacity

Two pumps (one duty, one standby),
each rated for the firm capacity.

Pumps from the Russell Distribution
system to the Marionville Distribution
System and Water Tower.

6.2 City of Ottawa Water Supply Agreement

In 2008, the Township entered into an agreement with the City of Ottawa for the supply
of up to 11,860,560 litres of Water per day via a new Leitrim Pumping Station and
feedermain. The Leitrim Pumping Station also supplies some of the City’s customers in
Leitrim; however, the majority of the 450mm feedermain was designed to solely supply
the Embrun Reservoir in the Township. The Township owns and operates the
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feedermain within the City’s right-of-way, whereas the Leitrim Pumping Station and
Metering Chamber are owned and operated by the City.

The Term of the Water Supply Agreement is for a period of thirty (30) years, subject to
the provisions for review and renewal as stipulated in the Agreement, such as:

“‘Commencing in the 15th year of this Agreement [2023], the parties will agree to
examine and discuss the estimates and projections of the daily demands for Water by
Russell for the 20th to the 30th year of the term of this Agreement to determine whether
there is (i) any need by the Township and (i) any available capacity in the City's Water
System, to increase the supply of Water.”

6.3 Historical Serviced Population

The 2019-2023 estimated population serviced by the municipal water works systems for
Embrun, Russell and Marionville and the Township as a whole is presented in Table
6-2. The estimated population is determined by the Township and utilises the number of
service connections, along with an assumed number of persons per unit, to estimate the
serviced population. It must also be noted that approximately 300 existing households in
Russell and Embrun are not serviced by municipal water services.

The equivalent total estimated population within the three communities serviced by the
municipal water system increased by 3,594 people from 2019 to 2023. The majority of
growth was in Russell and Embrun with population increases of 1,591 and 1,974
respectively. Marionville increased by 29 persons.

Table 6-2 : Water Serviced Population for the past 5 years (2019-2023)

Year ‘ Embrun Russell Marionville Township
2019 8,517 6,578 361 15,456
2020 9,068 7,052 364 16,484
2021 9,583 7,506 364 17,453
2022 10,136 7,922 376 18,434
2023 10,491 8,169 390 19,050

6.4 Historical Water Demand and Quality

Data on average daily demand (ADD) and maximum daily demands (MDD) for
municipal water from the past 5 years (2019-2023) were reviewed. Table 6-3 below
shows water demand data for Embrun, Russell, and Marionville and the Township as a
whole. In general, water demand has been increasing with increasing population over
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the past 5 years. Peaking factors (PFs), based on the ratio between MDD/ADD ranged
from 1.9 to 6.4 for the villages.

Table 6-3: Historical Water Average and Maximum Day Demands (2019 — 2023)

Embrun Russell Marionville Township

ADD mbb ADD MDD ADD MDD ADD MDD

2019 1,889 3,028 | 1,196 | 1,889 67 364 | 3,160 | 4,996
2020 1,960 3,227 | 1,280 | 2,669 76 374 | 3,311 | 5,562
2021 2,126 3,105 | 1,291 | 2,304 96 407 | 3,531 | 5,652
2022 2,188 3,316 | 1,244 | 1,922 87 531 | 3,543 | 5,443
2023 2,474 4,052 | 1,541 | 3,019 89 457 | 4,105 | 7,528
5-Year 2,127 4,052 | 1,310 | 3,019 83 531 | 3,520 | 7,602
Average/Max (2.9) (2.3) (6.4) (2.2)
(Peaking
Factor)

Annual water reports from the past 5 years (2019-2023) were reviewed and the relevant
raw and treated water quality data are summarized in Table 6-4, as compared to
applicable maximum acceptable concentration (MAC), Aesthetic Objective (AO), or
Operational Guideline (OG) for each parameter. In general, treated water quality meets
the MACs, AOs, and OGs.

Table 6-4: Historical Water Quality (Raw and Treated) (2019 — 2023)

Parameter Ottawa Treated Water Quality MAC /
(Units) FessEl Reservoir Embrun Russell Marionville A
Raw Water OG for
Quality Treated
Water
Turbidity 0.04 - 1.0
- 0-0.70 | 0-0.58 0-0.75
(NTU) 0.43 (MAC)
7.0-
7.74 - 760- | 7.83-
pH - 7.91-9.80 10.5
v 7 .82
9.76 9.76 9.8 (0G)
Temperature 0-— 0-—
- -241 -21.2 -
(°C) 0 0 22.20 23.00 0 0
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Parameter Ottawa Treated Water Quality MAC /
(Units) Feedermain Reservoir Embrun Russell Marionville AO/
Raw Water OG for
Quality Treated
Water
Total
Chlorine 1.00 — 0.62 — 2.0
0.83-2.52 0-2.80 0.32-2.70
Residual 2.86 2.78 (OG)
(mg/L)
F
Chlroer(iane 0 0.05-
. 0-0.65 0-0.63 | 0-0.50 0-0.12 4.0
Residual 0.88
(MAC)
(mg/L)
Combined
corTorllrr]]ee 1.06 0.40 0.58 0.25 -
. 0.80 — 2.47 el e S 1 0.27-2.05 3.0
Residual 2.82 2.76 2.80
(MAC)
(mg/L)

6.5 Historical Per Capita Water Demand

The historical per capita water usage for Embrun, Russell, and Marionville are shown in
Figure 6-2, Figure 6-3, and Figure 6-4. The previous 2016 Township Water and
Wastewater Master Plan used a per capita water demand of 230 L/c/d for planning
purposes. In discussions with the Township, this Master Plan increased the water
demand to 250 L/c/d for future growth. This value captures the majority of the historical
per capita demands and is slightly more conservative than the previous Master Plan.

The intention in selecting a higher per capita demand versus the 2016 Water and
Wastewater Master Plan is to decrease the risk of proposed infrastructure upgrades
being insufficiently sized to meet increased flows in the Township (i.e. due to potential
housing densification). The increase from 230 L/c/d to 250 L/c/d is not a substantial
change and keeps the per capita water demand within the lower bounds of benchmark
municipalities, which can range between 240-346 L/c/d. Using 250 L/c/d for the
Township’s projected per capita water demands remains within the historical range and
allows for a factor of safety within the future projections, as these projections are subject
to change.

The 250 L/c/d should be assessed in future Master Servicing Plans to reflect the per
capita water demand of the population more closely at that time.
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Figure 6-2: Embrun’s Historical Per Capita Water Demand
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Figure 6-3: Russell’s Historical Per Capita Water Demand
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Figure 6-4: Marionville’s Historical Per Capita Water Demand

6.6 Future Water System Requirements

6.6.1 Population Growth

The projected serviced population for the water system is anticipated to increase up to
2046 due to developer interest within the Township. Most of the growth is occurring on
vacant land with some intensification occurring too. Table 6-5 illustrates the
development projections for Embrun, Russell, Marionville, and the Township as a
whole.

In 2022, the Township retained Hemson to update their Growth Management Strategy.
Within that report, Hemson assumed a persons per unit rate of 2.45. For this report
population projections were rounded to 2.5 persons/unit. The Township’s planning
department provided a list of developments and the associated number of units.
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Table 6-5: Projected Water Serviced Population (2023-2046)

Planning Embrun Russell Marionville Township

Period Units Pop. Total = Units Pop. Total  Units Pop. Total Units Pop. Total
Interval  Added Added Pop. Added Added Pop. Added Added Pop. Added Added Pop.

2023 - 667 1,668 | 12,159 181 453 8,622 32 80 470 880 2,200 | 21,251
2026

2026 - 870 2,175 | 14,334 | 423 1,058 | 9,679 35 88 558 | 1,328 | 3,320 | 24,571
2031

2031 - 614 1,535 | 15,869 | 643 1,608 | 11,287 0 0 558 | 1,257 | 3,143 | 27,714
2036

2036 - 409 1,023 | 16,891 | 529 1,323 | 12,609 0 0 558 938 2,345 | 30,058
2041

2041 - 342 855 | 17,746 | 444 1,110 | 13,719 0 0 558 786 1,965 | 32,023
2046

Buildout | 1,582 | 3,955 | 21,701 | 1,236 | 3,090 | 16,809 0 0 588 | 2,818 | 7,045 | 39,068
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6.6.2  Future Water Supply Requirements

Projections for average daily and maximum daily water demands up to 2046 are shown
in Table 6-6. Future residential demand projections consider the additional population
contributing a per capita water demand of 250 L/c/d (as discussed in Section 6.5).
Existing ADDs and MDDs (as shown in Table 6-3) for each village were used as the
basis to which future ADD and MDD contributions were added. To determine future
MDDs from additional residential and commercial ADD contributions, a peaking factor of
2.5 was applied to new developments in Embrun and Russell and a peaking factor of
4.0 was applied to new developments in Marionville per the City of Ottawa Design
Guidelines.

An average daily demand of 10 m3ha/d was assumed for future commercial and
industrial developments, which is in line with previous studies in the Township. A total
land area of 38 ha in Embrun and 5 ha in Russell of commercial development is
anticipated by 2046. No commercial developments are planned in Marionville. It was
assumed that rate of commercial development would track with population growth.
Therefore, the anticipated total commercial demand was dispersed evenly over the
planning period intervals as shown in Table 6-6.
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Embrun (m3/d)

Russell (m3/d)

Township of Russell Water and Wastewater Master Plan Update

Marionville (m3/d)

Township (m3/d)

Year Ad@itiongl Additionql ADD AintiongI Additiongl ADD AintiongI Additiongl ADD MDD Aintiongl Additiona_ll ADD
Residential Commercial @) MDD ¥  Residential | Commercial @) Residential Commercial @) @ Residential  Commercial @)
ADD @ ADD @ ADD @ ADD @ ADD @ ADD @ ADD @ ADD @

2019-

2023 - - 2,127 | 4,052 - - 1,310 | 3,019 - - 83 531 - - 3,520 | 7,602
(existing)

2026 417 76 2,620 | 5,273 113 10 1,434 | 3,322 20 - 103 611 550 86 4156 | 9,206

2031 544 76 3,239 | 6,822 264 10 1,708 | 4,008 22 - 125 699 830 86 5,072 | 11,528

2036 384 76 3,699 | 7,971 402 10 2,120 | 5,037 - - 125 699 786 86 5,943 | 13,707

2041 256 76 4,030 | 8,799 331 10 2,460 | 5,889 - - 125 699 586 86 6,615 | 15,387

2046 214 76 4,320 | 9,522 278 10 2,748 | 6,608 - - 125 699 491 86 7,192 | 16,829
Buildout 989 0 5.308 | 11,994 773 0 3,520 | 8,539 - - 125 699 1,761 0 8,954 | 21,232

Table Notes:

1) Additional residential ADD was calculated using future population projections (Table 6-5) and a per capita demand of 250 L/c/d.
2) Additional commercial ADD was calculated using a 10 m3/ha/d factor.

3) Existing ADDs were developed based on average demands from the past 5 years (Table 6-3). Future ADD was estimated as the sum of existing ADD and residential and commercial ADD
contributions from growth.

4) Existing MDDs were developed based on the maximum demand recorded in the past 5 years (Table 6-3). The existing MDD was used as a basis to which additional residential and commercial
ADD were multiplied by a peaking factor of 2.5, for Embrun and Russell, and a peaking factor of 4.0, for Marionville, and then added to the existing MDD to determine the anticipated future MDDs.
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As shown in Figure 6-5, the current agreement for max day supply from the City of
Ottawa (11,860 m?/d) is projected to be insufficient for the Township’s MDD by
approximately the end of 2031. Therefore, the agreement will need to be renegotiated if
the Township continues to use the City of Ottawa as its sole source of water.

According to City of Ottawa Design Guidelines, a watermain is designed to operate
under normal conditions at a velocity of 1.5 m/s. Assessing the feedermain at the
maximum normal operating velocity of 1.5 m/s, the current 450 mm diameter
feedermain is able to supply up to 20,612 m3/d without upgrades to the pipe, which
would satisfy the Township’s projected MDD to 2046 as shown in Figure 6-5. Increased
velocities are possible, however, applying the City of Ottawa design guidelines it is not
projected to be required prior to 2046. The design guidelines can be revisited in future
planning documents to potentially extend the useful capacity of the feedermain if
required.

As discussed in Section 1.2, Highway 417 Industrial Park water demands are
dependent on developer interest and funding, therefore, development timing is currently
unknown. However, to confirm if the existing feedermain has sufficient capacity to
supply the Industrial Park, an ADD factor (10 m3/ha/d) was multiplied by the
approximately 170 ha of land that was identified for future servicing. The Industrial Park
is not part of the demand allocation for this Master Plan, however, was assessed to
support planning should the project move forward. The additional projected demands
are shown Figure 6-5 at 2046.

25,000

Hydraulic Capacity of Feedermain from Oftawa (20,612 m3/d)

20,000

Incorporating Highway 417 Industrial Park Daily >
Water Demand (Total Demand of ~18,500 m?d)

15,000

Existing Max Day Supply
Agreement with Ottawa (11,860
m?3/d)

10,000

Township MDD (m3/d)

5,000

0
0
U
PP

Figure 6-5: Projected Township MDD vs. Existing City of Ottawa Supply Agreement and
Feedermain Capacity
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6.6.3  Future Treated Water Storage Requirements

When the available treated water supply is sufficient to satisfy the maximum day
demands of the distribution system, storage requirements are determined using the
following formula from the MECP Guidelines (Ministry of the Environment, Conservation
and Parks, 2008):

Storage=A+B +C

Where: A = Fire Storage, B = Equalization Storage = 25% of maximum day
demand, and C = Emergency Storage = 25% of (A+B).

Fire storage is the product of the fire flow and fire duration based on Fire Underwriters
Survey (FUS) requirements. As noted in the previous Master Plan (WSP, 2016), for
planning purposes, fire flows of 8,000 L/min (133 L/s) were adopted for Embrun and
Russell while 6,000 L/min (100 L/s) was used for Marionville, corresponding to the value
recommended in the FUS Water Supply for Public Fire Protection document (FUS,
1999) for contiguous buildings. The corresponding fire duration is 2 hours.

Based on the projected MDD up to 2046 (as presented in Table 6-6), the storage
requirements for Embrun, Russell, and Marionville were estimated using the MECP
guidelines as summarized in the tables below.

Table 6-7: Water Storage Requirements — Embrun

: St
A - Fire B - C- orgge Storage
. Required :

Storage Equalization Emergency (A+B+C) Available
(m?3) Storage (m®)  Storage (m°%) (m?) (m3) @
2026 958 1,318 569 2,845 3,428
2031 958 1,706 666 3,329 3,428
2036 958 1,993 738 3,688 3,428
2041 958 2,200 889 3,947 3,428
2046 958 2,381 835 4,173 3,428
Buildout 958 2,999 989 4,945 3,428
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Table Notes:

1) Available floating storage in Embrun is 2,300 m3. Sum of available storage
capacity in Embrun includes the elevated tank and 80% of volume available at
Embrun Reservoir.

2) The ground elevation of Embrun is approximately 59 — 70m. The bottom of the
storage area of the Embrun Tower has an elevation of 97.5m. Therefore, the
entire volume of the Embrun Tower is expected to be usable while maintaining
system pressure above 20 psi. To maintain system pressure above 40 psi, a
minimum Tower level of approximately 0.5m (5% full) is required. This does not
account for losses within the distribution system, which will be looked at further in
Section 6.6.5.1.

Table 6-8: Water Storage Requirements — Russell

: Storage
A - Fire B - C- _g Storage
. Required :

Storage Equalization Emergency (A+B+C) Available
(m?3) Storage (m®)  Storage (m?%) (m?) (m3) @
2026 958 830 447 2,235 2,582
2031 958 1,002 490 2,449 2,582
2036 958 1,259 554 2,771 2,582
2041 958 1,472 607 3,037 2,582
2046 958 1,652 652 3,262 2,582
Buildout 958 2,135 773 3,865 2,582

Table Notes:

1) Available floating storage in Russell is 2,300 m3. Sum of available storage
capacity in Russell includes the elevated tank and 20% of volume available at
Embrun Reservoir.

2) The ground elevation of Russell is approximately 67 — 73 m. The bottom of the
storage area of the Russell Tower has an elevation of 100.4 m. Therefore, the
entire volume of the Russell Tower is expected to be usable while maintaining
system pressure above 20 psi. To maintain system pressure above 40 psi, a
minimum Tower level of approximately 1m (9% full) is required. This does not
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account for losses within the distribution system, which will be looked at further in
Section 6.6.5.2.

Table 6-9: Water Storage Requirements — Marionville

: St
A - Fire B - C- orgge Storage
. Required :

Storage Equalization Emergency (A+B+C) Available
(m?3) Storage (m®) Storage (m?%) (m?) (m3) @
2026 720 153 218 1,091 1,135
2031 720 175 224 1,118 1,135
2036 720 175 224 1,118 1,135
2041 720 175 224 1,118 1,135
2046 720 175 224 1,118 1,135
Buildout 720 175 224 1,118 1,135

Table Note:

1) Available floating storage in Marionville is 1,135 m3. It is assumed that the full
storage capacity at the Marionville elevated tank is available.

The overall available storage in Embrun and Russell is sufficient to meet projected 2031
requirements per MECP guidelines. However, additional storage capacity would be
required to meet 2036 Embrun and Russell storage requirements and beyond. It should
also be noted that storage requirements in Embrun in 2026 and in Russell in 2031
would exceed available floating storage. This deficit has implications on the booster
pumping capacity requirements (see Section 6.6.4).

The available floating storage in Marionville is sufficient to meet 2046 demands per
MECP Guidelines. However, the Marionville Tower is currently only filled to 50% to
mitigate water quality issues. It is recommended that the Township consider
rechloramination at the Tower, flushing programs, and/or looping to Embrun from the
Tower to allow the full volume of the Tower to be maintained for storage requirements
while mitigating water quality issues.
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6.6.4  Future Booster Pumping Requirements

The objective of booster pumping is to provide sufficient distribution system pressure to
meet community potable water demands as well as supplement treated water storage,
when required, to provide fire, balancing, and emergency storage. Therefore, the
capacity of booster pumping stations (BPSs) are dictated by the availability of floating
storage in the distribution system. Per the MECP Guidelines, if floating storage in the
distribution system is sufficient, the BPS should be designed for the future MDD.
However, if inadequate floating storage is available, the BPS should be designed to
supply future peak hour flows or future MDD and fire flow.

The required capacities of the BPSs in Embrun, Russell, and Marionville were estimated
in the following table based on the availability of sufficient floating storage, and in
comparison to the existing BPS firm capacities. As noted below, each BPS will require
capacity upgrades by 2046 regardless of whether sufficient floating storage is provided
in the distribution systems.

Table 6-10: Embrun, Russell, and Marionville BPS Capacity Requirements

2046 BPS Firm Capacity Requirements (L/s)

Existing BPS
Village BIEmMECapaciby With Sufficient With Insufficient
(L/s) Floating Storage @ Floating Storage
Embrun 57.5 110 160
Russell 31.4 76 120
Marionville 7.18 8 N/A
Table Notes:

1) If floating storage is increased to supply fire, balancing, and emergency storage
requirements in Embrun and Russell, the firm capacity requirements for those
BPSs would need to meet the 2046 MDDs.

2) If floating storage remains per existing, storage requirements in Embrun in 2026
and in Russell in 2031 would exceed available floating storage. Therefore, the
firm capacity of Embrun and Russell BPSs would be required to meet the 2046
peak hour demands or 2046 MDD and fire flow conditions. It should be noted that
the Embrun BPS and Russell BPS firm capacities for this scenario assumed that
the existing floating storage in the Embrun and Russell Towers would provide fire
and emergency storage; however, balancing storage would be stored at the
Embrun Reservoir and pumped by the BPSs.
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6.6.5 Future Water Distribution System Requirements

Water distribution system modelling was completed for the Embrun, Russell, and
Marionville distribution systems using the projected 2046 MDD and fire flow
requirements, as discussed in the following Sections.

6.6.5.1 Embrun Future Distribution System Capacity

The maximum headloss results for the Embrun distribution system under 2046 MDD
conditions are shown in Figure 6-6 below. Typically, less than 2 m/km is targeted for
distribution system headloss. The existing 400mm/350mm watermain from the Embrun
BPS to Notre Dame Street was found to experience headloss over 7 m/km indicating
that this pipe is undersized for future demand conditions. High headloss occurred along
most sections of Notre Dame Street, indicating limited east/west transmission capacity
in the system.

The minimum pressure results under 2046 MDD conditions are shown in Figure 6-7
below. Pressures were below 50 psi in a large portion of the system. In general, areas
were found to experience low pressure during the peak hour period only, indicating that
low pressures are a result of limited watermain capacity and high headloss.
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The following projects (Table 6-11) are recommended in Embrun to improve watermain
capacity and system pressures for 2046 conditions. The proposed watermain locations
are shown in Figure 6-8 below. In general, the purpose of these projects is to increase
the watermain capacity between the Embrun BPS and the east end of the system. By
twinning the existing watermain from the pump station to Valoris Street (WM_E_1a), in
addition to improving the hydraulic capacity, system redundancy will be improved as the
BPS will continue to be able to supply the distribution system if one of the pipes along
this route is out of service. Additionally, supply to the distribution system can be
maintained during construction. Alternate routing could be considered for the proposed
watermains, such as the New York Central foot path along the north end of the system
for ease of construction and potential improved looping.

Recommended timing for each of the proposed projects was developed using the
hydraulic model and the growth estimates established in Table 6-6 to determine under
which planning horizon each section of pipe would exceed its existing capacity. High-
level cost estimates were developed for each project based on typical unit values for
PVC pipe under 2024 conditions. Costs include 20% contingency and 15% engineering
fees.

The 2046 MDD headloss results with the proposed watermain upgrades and the BPS
capacity increased to 160 L/s are shown in Figure 6-9 below. With the upgrades in
place, the headloss is maintained below 2 m/km throughout the majority of the system
with the exception of a few short sections of local pipes.

The 2046 MDD minimum pressure results with the proposed watermain upgrades and
the BPS capacity increased to 160 L/s is shown in Figure 6-10 below. Pressure was
maintained above 50 psi throughout the system.

A 2-hour duration 133 L/s fire flow at the Ecole élémentaire publique De la Riviére
Castor under 2046 MDD conditions with the proposed watermain upgrades in place and
the BPS capacity increased to 160 L/s was modelled. The minimum pressure results
are presented in Figure 6-11 below. Pressure was maintained above 20 psi throughout
the system.

The available fire flow results under 2046 MDD conditions with the proposed watermain
upgrades in place is shown in Figure 6-12 below. The available fire flow was above 133
L/s throughout the majority of the system with the exception of a few local streets. Local
watermain upgrades may be considered in these areas to improve fire flow results.
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Table 6-11: Embrun Proposed Watermain Projects

Project No.

Year

Required

Project Description

Estimated
Capital Cost

Class EA
Schedule

Option 1: Install 1200m of new
400mm diameter pipe parallel to

(2024 $CAD)®

existing 400mm/350mm diameter $1.7M
watermain from Embrun BPS to To accommodate
WM_E_1a 2031 Valoris Street Exempt future growth to
Option 2: Replace 1200m of existing 2046
400mm/350mm diameter watermain $2.3M
from Embrun BPS to Valoris Street '
with 500mm diameter watermain
Install 7600m of new 350mm
2031 diameter pipe on St Guillaume To accommodate
WM_E_RT_300 2036 Road, Route 300, St. Pierre Road, $12M Exempt future growth to
St Augustin Road, and St. Thomas 2046
Road
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6.6.5.2 Russell Future Distribution System Capacity

The modelling results for headloss for the Russell distribution system under 2046 MDD
conditions, with the Russell BPS capacity increased to 120 L/s, are shown in Figure 6-6
below. Typically, less than 2 m/km of headloss is targeted in larger watermains. The
existing 400mm watermain from the Russell BPS to Eadie Road was found to
experience headloss over 2 m/km indicating that this pipe is somewhat undersized for
future demand conditions. However, this was not found to result in any significant
capacity issues in terms of filling the Russell Tower or providing adequate system
pressure. The maximum velocity in this pipe was 0.9 m/s. No other headloss issues
were noted in the Russell system.

The minimum pressure results under 2046 MDD conditions, with the Russell BPS
capacity increased to 120 L/s, are shown in Figure 6-7 below. Pressures were
maintained above 50 psi throughout the majority of the system, with the exception of the
far north end of the system and the southwest end of the system. These areas have
lower pressure as a result of their relatively high ground elevation. The minimum
pressure during MDD in the Russell system was 49 psi, only slightly below the preferred
criteria of 50 psi.

The minimum pressure results in Russell under 2046 MDD conditions with a 2-hour
duration 133 L/s fire flow at the Russell Arena are shown in Figure 6-15 below.
Pressures were maintained above 20 psi throughout the distribution system.

Additionally, minimum pressure results in Russell under 2046 MDD conditions with a 2-
hour duration 100 L/s fire flow at the Seraphin Marion Park Outdoor Rink in Marionville
are shown in Figure 6-16 below. Pressures were maintained above 20 psi throughout
the distribution system.

The available fire flow in Russell under 2046 MDD conditions is shown in Figure 6-17.
The fire flow exceeded 133 L/s in the majority of the system, with the exception of the
area at the west end of Craig Street. The pipe on Craig Street is a 300mm from
Concession Street to Mill Street, then transitions to a 200mm west of Mill Street. To
improve fire flows in this area, the Township could consider upsizing the Craig Street
watermain to the west of Craig Street. Water quality implications should also be taken
into consideration as this area is at a dead-end of the system. Alternatively, the
Township may consider looping the watermain south of the Castor River (along Church
Street) to Craig Street to improve fire flows on Craig Street. The fire flow results with
Craig Street upgraded to 300mm are shown in Figure 6-18 below.
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6.6.5.3 Marionville Future Distribution System Capacity

The headloss results for the Marionville system under 2046 MDD conditions are shown
in Figure 6-19 below. Headloss was maintained below 1m/km throughout the system
and no watermain capacity issues were noted.

The minimum pressure results under 2046 MDD conditions are shown in Figure 6-20
below. Pressures were maintained above 50 psi throughout the system and no pressure
constraints were observed.

A 2-hour duration 100 L/s fire flow was modelled at the Seraphin Marion Park Outdoor
Rink under 2046 MDD conditions. The available pressure is shown in Figure 6-21
below. The pressure was maintained above 20 psi throughout Marionville.

The available fire flow in Marionville under 2046 MDD conditions is shown in Figure
6-22. The fire flow exceeded 100 L/s throughout the system and no fire flow limitation
issues were observed.
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6.7 Water Supply Alternatives

The following sections will examine and evaluate feasible water supply (WS)
alternatives for the Township to meet the water supply needs identified in Section 6.6.2.
WS alternatives are independent of water storage and booster pumping alternatives,
which are discussed in Section 6.10.

6.7.1 WS1 - Do Nothing

Alternative WS1 — Do Nothing involves not upgrading any portion of the water
infrastructure and not increasing the daily flow allowance from the City of Ottawa. This
does not align with the goals and growth strategy of the Township.

Alternative WS1 — Do Nothing is not recommended for the Township to pursue as it
does not meet the problem/opportunity statement.

6.7.2 WS2 = Limit Growth

Alternative WS2 — Limit Growth allows growth to continue until the capacity of current
infrastructure is reached, at which point, growth seizes. No upgrades, or expansion, to
the current infrastructure would be made. Minor upgrades could be made to increase
reliability or performance, but capacity would not be increased.

While this alternative allows for some population increase within the Township, it does
not allow for expanded growth of the community which is a central objective for the
Township.

Alternative WS2 — Limit Growth does not meet the objectives of the problem/opportunity
statement; therefore, it is not recommended to be considered further.

6.7.3 WS3 - Reduce Water Consumption

Alternative WS3 — Reduce Water Consumption involves the population of the Township
decreasing their per capita water demand. As shown in Section 6.5, the Township
already has very low per capita water demand when compared to other benchmark
municipalities. Therefore, it is likely not feasible to further reduce water consumption.

Alternative WS3 — Reduce Water Consumption is not recommended for the Township
as it is not practical given the historical water demands and does meet the
problem/opportunity statement.
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6.7.4 WS4 - Local Water Treatment Plant

Alternative WS4 — Local Water Treatment Plant (WTP) involves the construction of a
WTP in the Township. This alternative would supplement or eliminate the need for water
supply from the City of Ottawa.

Prior to 2010, the Township supplied their own drinking water from the Russell WTP
and the Embrun/Marionville WTP. These WTPs used groundwater as their source. The
switch was made to drinking water from the City of Ottawa amid concerns over the
guality and quantity of the source water.

Similar source water problems are affecting Limoges and Casselman. Limoges used to
supply its own drinking water; however, it has since supplemented capacity deficits with
drinking water from the Rockland WTP. The Municipality of Casselman has recently
encountered source water quality challenges from the South Nation River. The source
water quality had elevated manganese causing the treated water to exceed the
aesthetic objective.

The source water for a new WTP is a concern as noted above. The historical
decommissioned groundwater source was in too close proximity to possible
contamination from a landfill. The nearby surface water source, the Castor River, is a
small feeder to the South Nation River that does not have adequate conditions for use
as source water.

Overall, Alternative WS4 — Local Water Treatment Plant does not meet the
problem/opportunity statement in terms of achieving the required capacity in a
sustainable manner.

6.7.5 WS5 - Expansion of Water Supply Capacity from Ottawa

Alternative WS5 — Expansion of Water Supply Capacity from Ottawa involves
renegotiating the water supply agreement with the City of Ottawa to increase the daily
volume of water sent to the Township via the existing feedermain. Currently, the City of
Ottawa supplies up to a maximum of 11,860 m3/d to the Township. However, the
maximum operable velocity of a feedermain under normal conditions is 1.5 m/s per City
of Ottawa Design Guidelines. If the feedermain were to operate at a standard velocity of
1.5 m/s, the maximum daily supplied flow could reach 20,612 m3/d. Increasing the
flowrate within the feedermain would be sufficient to meet the projected MDD of the
Township beyond 2046.

This alternative will require infrastructure upgrades at the Leitrim Booster Station to
increase the capacity of the booster pumps that supply the feedermain to the Township.
In addition, the Township would need to renegotiate the water supply agreement with
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the City of Ottawa prior to 2031 when the projected MDD surpasses the current
agreement supply. As noted in Section 6.2, it has been over 15 years since the existing
agreement was signed, therefore, per the terms of the agreement, the Township and
the City may examine and discuss the daily water demand estimates and projections to
determine if a supply increase is feasible.

Alternative WS5 — Expansion of Water Supply Capacity from Ottawa is recommended
for further evaluation as it meets the objectives of the problem/opportunity statement.

6.7.6 WS6 — Obtain Water Supply from Clarence-Rockland

Alternative WS6 — Obtain Water Supply from Clarence-Rockland involves reaching an
agreement with the City of Clarence-Rockland to supplement water currently supplied
by the City of Ottawa. To meet the projected MDD for the Township in 2046, supply
from Clarence-Rockland could supplement the existing City of Ottawa supply of 11,860
m3/d.

As Clarence-Rockland currently supplies water to Limoges, this option involves the
construction of an approximately 14 km feedermain from Limoges to the Township’s
Embrun Reservoir. In addition, upgrades may be required at the Clarence-Rockland
WTP to provide the additional water supply to the Township. It is understood that
Limoges must increase their water supply agreement with Clarence-Rockland to allow
for further development and that the Municipality of Casselman is also considering an
agreement with Clarence-Rockland for water supply. There may be a possible cost
sharing agreement between the three municipalities for upgrades required to the
Clarence-Rockland WTP.

This option would increase operational redundancy by providing an alternative source of
water supply to the Township should one of the feedermains break or water supply from
one of the two sources become unavailable.

Alternative WS6 — Obtain Water Supply from Clarence-Rockland is recommended for
further evaluation as it meets the objectives of the problem/opportunity statement.

6.8 Water System Alternative Preliminary Screening
Summary

Table 6-12 illustrates a summary of the above-mentioned alternatives for the water
supply.
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Table 6-12: Summary of Screening for Water Supply Alternatives

Alternative Screening Assessment

Alternative WS1 — Do Nothing

Removed from consideration. Does not
address the problem defined in the
problem/opportunity statement.

Alternative WS2 — Limit Growth

Removed from consideration. Does not
address the problem defined in the
problem/opportunity statement.

Alternative WS3 — Reduce Water
Consumption

Removed from consideration. Does not
address the problem defined in the
problem/opportunity statement.

Alternative WS4 — Local Water Treatment
Plant

Removed from consideration. Does not
address the problem defined in the
problem/opportunity statement.

Alternative WS5 — Expansion of Water
Supply Capacity from Ottawa

Short-listed for further evaluation.

Alternative WS6 — Obtain Water Supply
from Clarence-Rockland

Short-listed for further evaluation.

6.9

Detailed Evaluation of Water Supply Alternatives

Table 6-13 presents a summary of the evaluation of alternatives for the Township’s

water supply.
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Table 6-13: Summary of Water Supply Short-Listed Alternatives Detailed Evaluation

SVEUTE o]y WS5 — Expansion of Water Supply Rating WS6 — Obtain Water Supply from Clarence-
Criteria Capacity from Ottawa Rockland
e Similar O&M responsibility to existing e Increased redundancy with water supply from two
conditions with only one feedermain from sources (Ottawa and Clarence-Rockland)
City of Ottawa e Increased O&M responsibility with an additional
e No redundancy for feedermain that must be feedermain from Limoges with supply from City of
mitigated with adequate water storage in Clarence-Rockland.

. the Township.
Technical _ . . . .
e Preliminary discussion with the City of

Ottawa indicates supply will be improved
following upgrades, notably in the Tewin
land.

e Consultation with only one (1) jurisdiction
(Ottawa) required.

¢ No significant impact on natural e Moderate impact to natural environment, requires
environment as no additional feedermain mitigation measures during construction of new
Environmental construction required. . feedermain O
e Feedermain can be routed along right-of-way to

mitigate disturbing naturized areas

¢ No significant impact on the social e Moderate impact to social environment, requires
environment as no additional feedermain mitigation measures during construction of new
construction required feedermain.
Social . e Feedermain can be routed along right-of-way to O
mitigate impacts to undisturbed areas

e Moderate truck traffic and lane closures during
construction
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SVEUTE o]y WS5 - Expansion of Water Supply Rating WS6 — Obtain Water Supply from Clarence-
Criteria Capacity from Ottawa Rockland
¢ Moderate capital investment required to e Large capital investment required for new
upgrade the City of Ottawa’ Leitrim BPS to feedermain construction
accommodate increase water servicing to e Moderate increase in O&M costs
the Township e Total CAPEX Costs: High level estimate of $70M
Financial e Minimal increase in O&M costs 0 for feedermain to Clarence Rockland, plus any Q
e Total CAPEX Costs: High level estimate of required upgrades to the Clarence Rockland WTP
$20M to upgrade Leitrim BPS. To be and Booster Pumping
confirmed following discussions with City of
Ottawa.
Overall Recommended Alternative v Alternative is NOT preferred X
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6.10 Water Storage and Booster Pumping Alternatives

The following sections will examine and evaluate feasible water storage and booster
pumping (WSBP) alternatives for the Township to meet the water storage and pumping
needs identified in Sections 6.6.2. and 6.6.4. WSBP alternatives are independent of
water supply alternatives, which are discussed in Section 6.7.

6.10.1 WSBP1 - Do Nothing

Alternative WSBP1 — Do Nothing involves not upgrading any portion of the water
storage and booster pumping stations. This does not align with the goals and growth
strategy of the Township.

Alternative WSBP1 — Do Nothing is not recommended for the Township to pursue as it
does not meet the problem/opportunity statement.

6.10.2 WSBP2 - Limit Growth

Alternative WSBP2 — Limit Growth allows growth to continue until the capacity of current
water storage and BPSs are reached, at which point, growth seizes. No upgrades, or
expansion, to the current infrastructure would be made. Minor upgrades could be made
to water storage and BPS facilities to increase reliability or performance, but capacity
would not be increased.

While this alternative allows for some population increase within the Township, it does
not allow for expanded growth of the community which is a central objective for the
Township.

Alternative WSBP2 — Limit Growth does not meet the objectives of the
problem/opportunity statement; therefore, it is not recommended to be considered
further.

6.10.3 WSBP3 - Reduce Water Consumption

Alternative WSBP3 — Reduce Water Consumption involves the population of the
Township decreasing their per capita water demand. As shown in Section 6.5, the
Township already has very low per capita water demand. Compared to other
benchmark municipalities, the current usage rate within the Township is the lowest
observed. Therefore, it is likely not feasible to ask the population to further reduce their
water consumption.

Alternative WSBP3 — Reduce Water Consumption is not recommended for the
Township as it is not practical given the historical water demands and does meet the
problem/opportunity statement.
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6.10.4 WSBP4 — Expansion of Reservoir Storage and Upgrade BPS
Capacities

Alternative WSBP4 — Expansion of Reservoir Storage and Upgrade BPS Capacities
involves the expansion of the existing reservoir on the Embrun Reservoir site and
increasing the capacities of the Embrun BPS to 160 L/s and Russell BPS to 120 L/s.
The existing reservoir site has sufficient space to accommodate a reservoir capacity
expansion, which may exempt this storage option from further MCEA studies (pending
eligibility screening). Increasing the capacity of the Embrun Reservoir would provide
additional capacity available to supply both Russell and Embrun.

This alternative would require increased BPS capacity for Embrun and Russell due to
the deficit in floating storage that is anticipated in these villages over the planning
period. However, as noted in Section 6.6.4 the capacity of the booster pumps in
Embrun and Russell already require upgrades to meet future MDD and peaks flows.

Alternative WSBP4 — Expansion of Reservoir Storage and Upgrade BPS Capacities is
recommended for further evaluation as it meets the objectives of the
problem/opportunity statement, is feasible, and can meet future storage and booster
pumping requirements.

6.10.5 WSBP5 - Construct Additional Water Towers in Embrun and
Russell and Upgrade BPS Capacities

Alternative WSBP5 — Construct Additional Water Towers in Embrun and Russell and
Upgrade BPS Capacities involves the construction of a second water tower in both
Embrun and Russell to supplement the floating water storage of the existing elevated
tanks and meet the future water storage requirements. In addition, this alternative would
require upgrades to the firm capacities of the Embrun BPS to 110 L/s and the Russell
BPS to 76 L/s. Although this option is feasible and meets future water storage
requirements, it complicates the operation of the Embrun and Russell BPSs, which
currently operate based on the level in the existing water towers.

This alternative would require BPS capacity upgrades for Embrun and Russell to meet
future MDDs, as noted in Section 6.6.4; however, the capacity of the booster pumps in
Embrun and Russell would not require as significant an upgrades as compared to
Alternative WSBP4.

In addition to technical drawbacks, the environmental, social, and financial implications
of constructing two new elevated water storage tanks must be compared against the
benefits of additional floating storage.
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Alternative WSBP5 — Construct Additional Water Towers in Embrun and Russell and
Upgrade BPS Capacities is recommended for further evaluation as it meets the
objectives of the problem/opportunity statement, is feasible, and can meet future
storage and booster pumping requirements.

6.11 Water Storage and Booster Pumping Alternative

Preliminary Screening Summary
Table 6-14 illustrates a summary of the above-mentioned alternatives for the water
storage and booster pumping.

Table 6-14: Summary of Screening for Water Storage and Booster Pumping Alternatives

Alternative Screening Assessment

WSBP1 — Do Nothing Removed from consideration. Does not
address the problem defined in the
problem/opportunity statement.

WSBP2 — Limit Growth Removed from consideration. Does not
address the problem defined in the
problem/opportunity statement.

WSBP3 — Reduce Water Consumption Removed from consideration. Does not
address the problem defined in the
problem/opportunity statement.

WSBP4 — Expansion of Reservoir Short-listed for further evaluation.
Storage and Upgrade BPS Capacities

WSBP5 — Construct Additional Water Short-listed for further evaluation.
Towers in Embrun and Russell and
Upgrade BPS Capacities

6.12 Detailed Evaluation of Water Storage and Booster
Pumping Alternatives

Table 6-15 presents a summary evaluating the alternatives for the Township’s water
storage and booster pumping.
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Table 6-15: Summary of Water Storage and Booster Pumping Short-Listed Alternatives Detailed Evaluation

Evaluation
Criteria

Technical

WSBP4 - Expansion of Reservoir
Storage and Upgrade BPS Capacities

e Similar O&M complexity to existing conditions

with only one elevated water tower in each
village to control the operation of the booster
pumps.

e Additional reliance on booster pumps to be
sized for peak flows due to deficit in floating
storage.

WSBPS5 - Construct Additional Water Rating
Towers in Embrun and Russell and
Upgrade BPS Capacities

e Complicates operation of Embrun and Russell
BPSs.

¢ Increased redundancy with additional elevated
tanks should the existing tanks require
maintenance/repairs.

¢ Increased O&M requirements with an
additional elevated tanks.

Environmental

¢ No significant impact on natural environment
as reservoir expansion can occur on existing
reservoir site (may be exempt from further
MCEA study).

¢ Moderate impacts anticipated to natural
environment, requires mitigation measures
during construction of new elevated tanks.

e Previously disturbed sites can be selected to O
mitigate disturbing naturized areas.

e Likely requires further MCEA studies to
assess impacts and develop mitigation
measures.

Social

¢ No significant impact on social as
construction of reservoir expansion is
proposed on reservoir site.

e Mitigation measures to control dust, mud,
noise should be implemented during
construction due to nearby dog park and
fitness trail.

e Moderate impact to social anticipated, which
require mitigation measures during
construction of new elevated tanks.

e Likely requires further MCEA studies to O
assess impacts and develop mitigation
measures.
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Evaluation WSBP4 — Expansion of Reservoir Rating WSBPS5 — Construct Additional Water Rating
Criteria Storage and Upgrade BPS Capacities Towers in Embrun and Russell and
Upgrade BPS Capacities

e Moderate capital investment $5M required for e Large capital investment, approximately $10-

Financial additional reservoir storage construction and 15M per elevated tank, depending on size, G
BPS upgrades on existing site. location, and land acquisition costs.

e Minimal increase in O&M costs. e Moderate increase in O&M costs.

Overall Recommended Alternative v Alternative is NOT preferred X
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7 Wastewater Treatment

The Township services the villages of Russell and Embrun with two independent
sanitary systems. Some developed areas in each village have private sewage services
with approximately 600 existing households in Russell and Embrun not serviced by
municipal wastewater services. Each system consists of gravity sewers, sanitary
pumping stations, forcemains, and a wastewater treatment plant (WWTP).

The Township does not provide wastewater services to the Highway 417 Industrial Park
(as discussed in Section 1.2), Limoges or Marionville. Existing development in the
Industrial Park utilises private septic systems, and Limoges has a separate sanitary
system which transports wastewater to the Limoges WWTP owned and operated by
The Nation Municipality. Marionville has no sanitary works and there are no plans
currently to provide Marionville with such infrastructure.

7.1 Assimilative Capacity of the Castor River

The receiver for both Russell and Embrun WWTP effluent is the Castor River. An
assimilative capacity study (ACS) of the Castor River was completed. The river is of
poor quality, and based on initial analysis, appears to be a Policy 2 receiver with
regards to ammonia and phosphorus concentrations.

Table 7-1 illustrates the results of the ACS.

Table 7-1: Castor River ACS Results

Z IS Combined :
parameter —— — — WWTP Rationale
Russell Embrun
cBODs 9.70 9.70 10.85 Meets Policy 1
H2S <MDL <MDL <MDL No change to existing limit
TP 0.286 0.360 0.333 Pollc?y 2; maintains existing P
loading
TSS 15 15 15 Mor(=T stringent than Policy 1
requirements
TAN — Nov-Apr 3.07 3.07 2.73 Meets Policy 1
TAN — May 1.14 1.14 1.09 Meets Policy 1
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2 WWTPs

Combined :
Parameter WWTP Rationale
Russell Embrun
TAN — Jun 0.70 0.70 0.74 Meets Policy 1
TAN — Jul 0.48 0.48 0.54 Meets Policy 1
TAN — Aug 0.45 0.45 0.52 Meets Policy 1
TAN — Sep 0.80 0.80 0.71 Meets Policy 1
TAN — Oct 1.41 1.41 1.09 Meets Policy 1

Note:

(1) Concentration below laboratory method detection limit is denoted by “<MDL”

7.2 Russell

7.2.1  Existing Treatment System Overview

Wastewater generated in Russell is treated at the Russell WWTP. The treatment plant
consists of two facultative lagoons, and three aerated lagoons. Alum is injected, within
the distribution box, to improve phosphorus removal. A Process Flow Diagram (PFD) of
the Russell treatment system, including the collection system, is shown in Figure 7-1.

—>| SPS #2 SPS #1
: A ) Aerated
Cell C
SPS #4 ,
(Future) Distribution Aerated Outfall Castor River
Box _ Cell D Structure
Aerated
Cell B ; Cell E
—> SPS#3

Figure 7-1: Village of Russell Wastewater PFD

The plant is operated under Environmental Compliance Approval (ECA) Number 3202-
9XMPMQ issued August 21, 2015.

Under the current ECA, the Russell WWTP has a rated capacity of 2,675 m?/d.
However, the plant is subject to a maximum operating capacity restriction of 2,000 m3/d
until a Total Phosphorus Management (TPM) Agreement with South Nation
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Conservation Authority is agreed upon. The detailed proposal for the TPM shall be
prepared and submitted to the Regional Director for review and approval once the
influent Average Day Flow (ADF) of the Russell WWTP reaches 1,700 m?3/d.

The plant discharges seasonally to the Castor River, during the spring and fall of each
year as follows:

e Spring: Spring discharge may commence after the liquid surface of the lagoon is
substantially free of ice and cannot continue past April 30", Discharge is
controlled such that a dilution ratio of river flow to effluent discharged is
maintained at a minimum of 67.1:1.

e Fall: Fall discharge may begin no earlier than October 15t and finish no later than
December 15", Discharge is controlled such that a dilution ratio of river flow to
effluent discharged is maintained at a minimum of 13:1.

Effluent discharge is controlled by an automatic control system that adjusts discharges
as a function of river flow based on real time flow information from the Castor River
Flowmetering Station.

7.2.2 Historical Wastewater Flows

The ECA determines a WWTP rated capacity based on Average Day Flowrate (ADF).
The Russell WWTP historically (2019-2023) experiences an ADF of approximately
1,258 m3/d, equating to about 47% of the plant’s rated capacity. In 2023 the annual
average flow was 1,474 m3/d. At an annual average flowrate of 1,700 m3/d the TPM
must be submitted and approved, by South Nation Conservation, prior to reaching an
annual average flow of 2,000 m3/d. The ECA already has the clause required for
approval, and South Nation Conservation has advised that the mechanisms allow for a
quick and efficient agreement to be made when required.

Figure 7-2 shows the historical (from the past five years) Russell WWTP ADF. Flows
reflect increases in population.
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Figure 7-2: Russell Historical Average Day Flowrates

7.2.3  Historical Influent Quality

The influent water quality entering a WWTP has significant impacts on the level of
treatment required, and the effectiveness of process units. Typical process units are
designed regarding the loading that will be applied to them from the wastewater.
Therefore, the influent loading to WWTPs is of more interest than influent
concentrations.

The average loading to the Russell WWTP has been increasing over the last five years.
Historically there is not a well-established timeframe when peak loading to the plant
occurs, as peak loading each year can vary from month to month.

Table 7-2 shows the average historical wastewater influent quality to the Russell
WWTP, both influent concentrations and loading, for carbonaceous biochemical oxygen
demand (cBODs), Total Suspended Solids (TSS), Total Phosphorus (TP), Total
Ammonia Nitrogen (TAN), and Total Kjeldahl Nitrogen (TKN). Influent quality is sampled
at the inlet works (distribution box) of the Russell WWTP. The average concentrations
indicate that the wastewater entering the Russell WWTP is a typical municipal
wastewater. Note, a significant outlier was removed from the historical data, June 2022,
as all parameters showed a large increase in loading on a single day; this is most likely
due to a strong grab sample which contained predominantly solids. This data was
removed as to not influence the underlying trends.
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Table 7-2: Russell WWTP Historical Influent Quality (2019-2023)

Average Concentration

Wastewater Parameter Average Loading (kg/d)

(mg/L)
cBODs 196 239
TSS 198 246
TP 7.6 9.3
TAN 57 69
TKN 76 93

7.2.4  Historical Effluent Quality

The Russell WWTP is subject to effluent quality limits as stipulated in the ECA. The
ECA notes WWTP objective and limits for each of the following wastewater parameters:
cBODs, TSS, TP, TAN, pH, and Hydrogen Sulphide. Effluent concentrations are
measured three times per week during discharge at the outfall structure. Composite
samples are required for cBODs, TSS, TP, and TAN, while grab samples are required
for pH and Hydrogen Sulphide.

Table 7-3 outlines the historical (2019-2023) average effluent concentration values for
the Russell WWTP.

The Russell WWTP has performed well historically, however, in 2023 both the spring
and fall discharge periods exceeded the ECA limits for effluent ammonia concentration.
This was the second observed ECA non-compliance within the last six (6) years as
effluent ammonia concentration was also exceeded in the fall of 2020. Further
investigation is required to understand if the 2023 effluent concentrations were due to
increased flows and loads to the plant, or if an operational error was made during 2023.

Figure 7-3 illustrates the historical (2019-2023) effluent ammonia concentrations during
the spring discharge, while Figure 7-4 illustrates discharge effluent ammonia
concentrations during the fall discharge. Both the spring/fall discharge are compared to
the ECA objective and limit.
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Table 7-3: Russell WWTP Historical (2019-2023) Effluent Values and ECA Wastewater
Parameter Objective and Limits

Average Average Effluent
Wastewater : . . . :
Historical Limit (Objective / Average Loading
Parameter _
Effluent Value Limit)
cBODs (mg/L) 4 20/ 30 mg/L -
TSS (mg/L) 5 20 / 30 mg/L -
1.0 kg/d (365
TP (mg/L) 0.1 0.4 /0.5 mg/L g/d (

kglyr)

1.0/2.0 mg/L (fall

1 (fall discharge) discharge)

TAN (mg/L) i -
d?sfhp;nz) 5.0/10.0 mg/L
g (spring discharge)
pH 7.4 6.5-85/6.0-95 -
Hydrogen Sulphide 0.0 Non-detectable -
(mg/L) '
e= = Spring Objective == = Spring Limit
18
16
14
12
E 10 [ o oan o - - -
=Z 8
=
6
. - - - - - - - -
2
0
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Figure 7-3: Russell WWTP Historical Spring Effluent Ammonia Concentrations
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Figure 7-4: Russell WWTP Historical Fall Effluent Ammonia Concentrations

7.2.5 Population Growth

The projected serviced population for the Russell WWTP is anticipated to increase up to
2046 due to developer interest within Russell. The majority of growth is occurring on
vacant land with some intensification occurring too. The anticipated service population
is slightly lower than the projected population serviced by the water distribution system
(1,039 less persons).

In 2022, the Township retained Hemson to update their Growth Management Strategy.
Within that report, Hemson assumed a persons per unit rate of 2.45, therefore, for the
population projections, 2.5 persons/unit has been assumed.

Table 7-4 illustrates the projected units added, projected persons added, and total
projected population within Russell at designated timelines serviced by the sewage
collection/treatment system.

Figure 7-5 illustrates the expected growth of Russell from present to 2046.

Table 7-4: Projected Wastewater Serviced Population per Planning Period Interval

Planning Period

Units Added Pop. Added Total Pop.
Interval
2023 - 2026 181 453 7,658
2026 - 2031 423 1,058 8,715
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Planning Period

Interval Units Added Pop. Added Total Pop.
2031 - 2036 633 1,583 10,298
2036 - 2041 519 1,298 11,595
2041 - 2046 434 1,085 12,680
Buildout 1,227 3,068 15,748

—@— Russell Projected Population —@— Historic Russell Population
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Figure 7-5: Expected Population Serviced by the Russell Wastewater
Collection/Treatment System

7.2.6  Per Capita Flowrate

The previous Master Plan (WSP, 2016) identified a per capita wastewater generation
rate of 230 L/c/d for planning purposes. This is quite low compared to other benchmark
communities as seen in Table 7-5. The benchmarked communities were selected
based on proximity and/or perceived similarities.

Table 7-5: Per Capita Water Demand for Benchmark Municipalities

Community Per Capita Wastewater Generation (L/c/d) !

Niagara Region 255
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Community Per Capita Wastewater Generation (L/c/d) ?
City of Ottawa 280
Carleton Place 280
Note:

1) Per capita wastewater generation rate does not include Infiltration and Inflow (1&l) into the
system

As shown in Table 7-6 and illustrated in Figure 7-6, the historical per capita wastewater

generation for Russell is low compared to the benchmark municipalities discussed
above.

Table 7-6: Historical Per Capita Wastewater Generation within Russell

Annual Average Per Max Annual Per Capita
Village Capita Water Demand Wastewater Generation
(2019-2023) (L/c/d) (L/c/d)
Russell 199 247
—@&— Historic Per Capita Generation — — — 2016 MSP Per Capita Generation — — — Historic Low Per Capita Generation
Historic High Per Capita Generation = = = 2024 MSP Per Capita Generation
300

250

200

150

100

Per Capita Generation Rate (L/c/d)

50
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2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Figure 7-6: Russell’s Historical Per Capita Wastewater Generation Rate
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For this Master Plan Update, a per capita wastewater generation rate of 250 L/c/d was
adopted. The intention of selecting a higher per capita generation rate versus the 2016
Master Plan is to align more closely with other municipalities and use a conservative
value for future infrastructure planning. The increase from 230 L/c/d to 250 L/c/d is not a
substantial change and keeps the per capita wastewater generation within the lower
bounds of benchmark municipalities.

In addition, the 2016 Master Plan did not have access to the 2017 per capita flow data.
From Figure 7-6 above, it can be observed that per capita generation rates spiked in
2017. 2017 was a year with heavy precipitation and snow melt, resulting in a ‘wet’ year.
Increasing the wastewater per capita generation rates helps to safeguard from these
spikes for future planning.

Historically, Russell has been subject to very little 1&I within the collection network and a
recently completed I&I study of the sanitary collection network found this to be true.
Note, incorporating an allowance for I&l, in addition to the per capita generation, would
help to safeguard future wastewater infrastructure upgrades. This will be discussed
further in the proceeding subsection.

The value of 250 L/c/d should be assessed in future Master Servicing Plans to reflect
the per capita wastewater generation of the population more closely at that time.

7.2.7 Future Wastewater System Requirements

Two scenarios were considered for future wastewater system requirements. Both
scenarios used the projected population values in Table 7-4, a per capita flow rate of
250 L/c/d, and assumed 5 ha of commercial land added.

e Scenario 1: Low Flow
e Scenario 2: High Flow

Scenario 1 considered a commercial flowrate of 10 m3ha/d as this value was previously
used in determination of the Industrial Park flowrates and is more consistent with low
wastewater generating users, such as the Russell population. Scenario 1 also considers
minimal 1&l over an annual average (design criteria for lagoons). This scenario is likely a
better representation of the short-term conditions of the sanitary network as it is unlikely
that significant increases in 1&l will occur within the next several years due to aging
infrastructure and new development.

Scenario 2 is considered more long-range planning to be more conservative. This
scenario considered a commercial flowrate of 28 m3/ha/d, matching the City of Ottawa
Design Guidelines, and also considers 0.025 L/ha/s (2.16 m3/ha/d) of I&l. The City of
Ottawa Design Guidelines for 1&I use a value of 0.05 L/ha/s (4.32 m%/ha/d). However,

CIM/ | A001389 Page 79 of 156



Township of Russell Water and Wastewater Master Plan Update

the historical per capita flow is less than 250 L/c/d, inclusive of 1&l. The annual 1&I
allowance was reduced to 0.025 L/ha/s to partially account for unknown changes in the
future without being excessively conservative.

The commercial land added within Russell was assumed to track population growth,
therefore, the overall projected commercial flowrate was divided evenly among the
various time intervals. Additionally, the Township provided projections for hectares of
land added to Russell per time interval, and these values were used to determine the
expected additional infiltration, if required.

Projections for average day flowrate of wastewater, for Russell, up to Buildout are
shown in Table 7-7.
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Table 7-7: Anticipated Average Day Wastewater Flowrates to Russell WWTP

Scenario 1: Low Flow Scenario 2: High Flow

Land Added Commercial Infiltration Total Commercial Infiltration Total

Flowrate Allowance Flowrate Flowrate Allowance | Flowrate

(m3/d) (m3/d) (m3/d) * (m3/d) (m3/d) (m3/d) *
2026 12 10 0 1,593 28 26 1,637
2031 22 10 0 1,868 28 48 1,978
2036 33 10 0 2,273 28 71 2,473
2041 27 10 0 2,608 28 58 2,884
2046 20 10 0 2,889 28 43 3,226
Buildout 50 0 0 3,656 0 109 4,102

Notes:

(1) Total flowrate incorporates the projected future population with a per capita flowrate of 250 L/c/d and assumes commercial land
added tracks with population, therefore, commercial land added (5 ha) is divided evenly among time intervals
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7.2.8 Wastewater Treatment Plant Capacity

The ECA rated capacity of the Russell WWTP is 2,675 m3/d. A clause in the ECA for
Russell WWTP requires that a TPM Agreement is in place with the South Nation
Conservation Authority prior to the plant reaching an ADF of 2,000 m3/d. When the plant
reaches an ADF of 1,700 m3/d this agreement must be sent to the South Nation
Conservation Authority.

As part of the Master Plan, CIMA+ completed a preliminary capacity assessment of the
Russell WWTP. The plant was determined to be hydraulically limited versus loading
limited. This means that the capacity of the Russell WWTP is determined by influent
flowrate, rather than influent loading. Based on the capacity assessment, operational
challenges at the Russell WWTP, due to storage limitations, are expected when influent
flows reach approximately 2,110 m3/d (~80% of the ECA rated capacity). This is also
typically when the planning and design phase of upgrades to WWTPs is triggered.

Figure 7-7 illustrates the projected flowrates of Scenario 1 and Scenario 2. Scenario 1
(low flow) presents a timeline which extends the effective life of the existing WWTP.
This scenario is most likely to occur in the short-term as minimal 1&I currently affects the
Russell sanitary collection system. Scenario 2 presents an accelerated timeline as it
considers the City of Ottawa guidelines for commercial flowrates and captures the
potential increase of I1&I as the collection system ages.

Operational challenges are expected by approximately 2034, and rated capacity
exceeded by approximately 2042 when considering Scenario 1. Continued monitoring of
flows is prudent to compare flowrates to predicted values and comparing observed
flowrates to the identified planning horizon.
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Figure 7-7: Preliminary Capacity Assessment of the Russell WWTP

7.2.9 Wastewater System Alternative Solutions

The following sections will examine and evaluate feasible Russell wastewater treatment
(RWWT) alternatives for the Township to meet the Russell wastewater treatment needs
identified in Sections 7.2.7 and 7.2.8.

7.2.9.1 RWWT1 - Do Nothing

Alternative RWWT1 — Do Nothing involves not upgrading any portion of the wastewater
infrastructure within Russell and not increasing the capacity of the Russell WWTP.

Increased capacity of the Russell WWTP is required for the medium to long-term future
of Russell. This alternative would result in infrastructure that is undersized for the

growing population. This does not align with the goals and future aspirations of the
Township.

Alternative RWWT1 — Do Nothing is not recommended for the Township to pursue for
Russell WWTP as it does not meet the problem/opportunity statement.

7.2.9.2 RWWT2 - Limit Growth

Alternative RWWT2 — Limit Growth allows growth to continue until the capacity of
current infrastructure is reached, at which point, growth seizes. No upgrades, or
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expansion, to the current wastewater infrastructure or treatment would be made. Minor
upgrades could be made to equipment at the Russell WWTP to improve reliability or
performance, but no increase to capacity.

While this alternative allows for some population increase within Russell, it does not
allow for expanded growth of the community which is a central objective for the
Township.

Alternative RWWT?2 — Limit Growth does not meet the objectives of the
problem/opportunity statement; therefore, it is not recommended to be considered
further.

7.2.9.3 RWWT3 — Upgrade/Expansion of Existing Systems

Alternative RWWT3 — Upgrade/Expansion of Existing Systems would entail the upgrade
and expansion of all wastewater infrastructure at the existing Russell WWTP to meet
anticipated future flowrates.

Expansion of the Russell WWTP would likely entail additional lagoons and treatment
processes. Additional lagoons increase the available storage of the plant. To provide
sufficient storage capacity, adding two more lagoon cells (i.e., Cells 6 and 7) would be
required, but impractical, and difficult to maintain consistent effluent concentrations. The
lagoons could be modified to allow for continuous discharge.

It is important to note that any capacity increase of the Russell WWTP would result in
an amendment to the existing ECA. The new effluent treatment criteria within the
amended ECA would follow the recommendations from the completed ACS study.
Preliminary analysis suggests that the effluent concentrations allowed will follow Table
7-1. The expansion would require add-on technologies to reliably achieve very stringent
ammonia concentrations year-round. The effluent ammonia concentrations are
prohibitive to the lagoon technology.

Alternative RWWT3 — Upgrade/Expansion of Existing Systems meets the objectives of
the problem/opportunity statement; therefore, it is recommended to be considered
further.

7.29.4 RWWT4 — New Russell WWTP

Alternative RWWT4 — New Russell WWTP would entail constructing a new mechanical
WWTP. The new WWTP would likely be located near the existing Russell WWTP to
simplify the routing of sewerage and flow from the community.

The new WWTP could be adapted to treat the effluent to the required effluent limits
identified in the ACS Study. This alternative carries high capital and operating costs
compared to the current lagoon-based system.
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Alternative RWWT4 — New Russell WWTP meets the objectives of the
problem/opportunity statement; therefore, it is recommended to be considered further.

7.2.9.5 Summary

Table 7-8 illustrates a summary of the above-mentioned alternatives for the Russell
WWTP.

Table 7-8: Summary of Screening for Russell WWTP Alternatives

Alternative Screening Assessment

Alternative RWWT1 — Do Nothing Removed from consideration. Does not
address the problem defined in the
problem/opportunity statement.

Alternative RWWT?2 — Limit Growth Removed from consideration. Does not
address the problem defined in the
problem/opportunity statement.

Alternative RWWT3 — Short-listed for further evaluation.
Upgrade/Expansion of Existing Systems

Alternative RWWT4 — New Russell Short-listed for further evaluation.
WWTP

7.2.10 Long-Term Upgrades to Achieve Anticipated Growth

The existing lagoon technology implemented at the Russell WWTP is not a sufficient
technology for the anticipated population of Russell by 2046 and buildout. A solution to
treat the Town’s wastewater at the future projected flowrates (Figure 7-7) is required to
allow for continued growth.

There may exist the opportunity to convey Russell’'s wastewater to Embrun for
treatment, eliminating treatment occurring at the Russell WWTP. This will be explored
compared to providing treatment at the Russell WWTP in the following subsections.

The preferred long-term solution should either be able to meet the future effluent
regulations and have the ability for phasing to allow for continued growth within Russell
or provide sufficient pumping capacity to convey all wastewater to Embrun.
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7.2.10.1 RWWTS3 — Upgrade/Expansion of Existing Systems

The lagoon technology is typically implemented for smaller communities as larger towns
require very large lagoon footprints to adequately store and treat the community’s
wastewater. The existing influent flowrate of the Russell WWTP is likely already
exceeding the upper limit of flowrate that should be processed by the lagoon
technology. The storage required for seasonal discharge is very large with little benefit
for treatment, due to lagoon treatment being simple/passive and largely dependent on
climate conditions.

As noted, the existing lagoons are already having challenges to meet the effluent limits
for ammonia. To meet the anticipated hydraulic capacity required for 2046, assuming
seasonal discharge, two (2) more lagoons are likely required. The adjacent land to the
Russell WWTP is not owned by the Township, therefore, the purchasing of land would
be required for plant expansion. To maintain seasonal discharge mechanical processes
for ammonia removal would need to be included and sized to polish the full during the
discharge period (i.e. approximately 6 months of flow in 1 month) to account for residual
ammonia. Therefore, additional lagoons are not a viable alternative.

Figure 7-8 outlines a possible layout for the addition of two (2) more lagoons to the
Russell WWTP.

As this alternative is unlikely to meet the required effluent limits, a cost estimation has
not been performed.
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Figure 7-8: Russell WWTP Lagoon Expansion for 2046 Flowrates

7.2.10.2 RWWT4 — New Russell WWTP

A new WWTP for Russell would be mechanical and not use the existing lagoon
technology for treatment. A mechanical WWTP offers a variety of technologies to be
chosen from and the ability to meet very stringent effluent regulations. Due to the variety
of mechanical technologies available, opportunities exist to implement technologies that
can reduce O&M costs and lower overall greenhouse gas emissions. Technology
selection will be dependent on the outcome of future studies.

The initial capital cost for a new mechanical WWTP would be high, however, the ability
to meet effluent regulations and more easily phase in expansion is advantageous.
Phasing of future expansion will be important to consider as the plant would be
designed for a rated capacity capable of treating 2046 flows and loads. Selecting a
technology capable of expansion to buildout flows and loads must be considered in
future studies.

The O&M costs of a mechanical plant will be higher than that of the existing lagoon
technology. The facility will require additional staffing and maintenance of mechanical
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equipment. Depending on the technology selected, opportunities may exist to reduce
O&M costs.

Constructing a new WWTP for Russell would require a Schedule ‘C’ Class EA. At this
stage, the estimated approximate cost for this alternative is $50M CAD and a cost
breakdown can be found in Appendix A.

Figure 7-9 outlines a possible footprint for a new mechanical Russell WWTP; however,
the location would be confirmed during detailed design. Construction phasing and sizing
of a new WWTP would need to be further developed in a Schedule ‘C’ EA. In this
Master Plan, it is conceptualized to reuse a portion of the existing lagoon volume. If
supporting studies show unfavorable conditions for construction within Cell A (or other
cells), land acquisition will be required. Cost contingencies have been carried at this
stage for potential land acquisition.

Figure 7-9: New Mechanical Russell WWTP Footprint
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7.2.10.3 Detailed Evaluation of Russell WWTP Long-Term Alternatives

Table 7-9 presents a summary evaluating both short-listed long-term alternatives for the
Russell WWTP.
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Evaluation Criteria

RWWT3 — Upgrade/Expansion of Existing

Systems

Township of Russell Water and Wastewater Master Plan Update

RWWT4 — New Russell WWTP

Technical

e Approvals required (MECP, etc.)

e Wil not meet effluent criteria at future flowrates
e Large excavation required

e High compatibility with existing infrastructure

e Limited ability for future expansion and phasing

e Approvals required (MECP, etc.)

o Will meet effluent criteria at future flowrates
e Moderate excavation required

e No compatibility with existing infrastructure

¢ High ability for future expansion and phasing

Environmental

e High impact to natural environment, requires
mitigation measures

¢ Significant impact on receiving water as effluent limits
not achieved

e Moderate impact to natural environment, requires mitigation
measure
¢ Minimal impact on receiving water as effluent limits achieved

e No change in site location
e Likely to limit growth of Russell
e Requires land acquisition

¢ No change in site location
e  Will not limit growth of Russell
¢ May or may not require land acquisition pending further studies

@G & 6 ¢

Social e High aesthetic impacts to surrounding properties e Low aesthetic impacts to surrounding properties
e Moderate odour addition to the WWTP e Minor odour addition to the WWTP
e High truck traffic during construction e High truck traffic during construction
e Alternative deemed unlikely to meet technical e High capital investment required
requirements, no costing performed e Moderate future expansion costs
Financial e Total CAPEX Costs: N/A N/A e Potential for tank reuse of short-term solution
e High increase in O&M cost
e Total CAPEX Costs: $50M
Overall Alternative is NOT preferred X Recommended Alternative v
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7.2.11 Short-Term Upgrade to Achieve Rated Capacity

As discussed in Section 7.2.4, the Russell WWTP has performed well historically.
However, in 2023 the effluent in both the spring and fall discharge periods exceeded the
ECA limits for effluent ammonia concentration. An extreme outlier was observed in the
spring of 2023 that is not readily explainable. It is possible this carried over to the fall
discharge due to residual ammonia within the lagoons after spring discharge.

Due to the likelihood of increased effluent ammonia concentrations persisting, process
optimization of the Russell WWTP is recommended. Process optimization should
review, at a minimum, flow paths within the lagoons and aeration. However, if process
optimization steps are taken, and no significant increase in effluent quality is observed,
short-term upgrades for ammonia polishing will be required, as recommended for
Embrun WWTP (Section 7.3.10). A short-term upgrade to the Russell WWTP would
allow for polishing of the wastewater removing significant levels of ammonia up to
existing hydraulic capacity prior to discharge.

7.3 Embrun

7.3.1  Existing Treatment System Overview

Wastewater treatment in Embrun is performed at the Embrun WWTP. The Embrun
WWTP is a lagoon-based plant that has eight lagoons. Two of the lagoons are
facultative, and six lagoons are aerated. Alum is injected at the inlet distribution box for
phosphorus removal. The effluent discharge flowrate from the Embrun WWTP is
controlled by a hydrograph-controlled release system, which allows the discharge to be
controlled in proportion with the Castor River Flowrate.

The Embrun WWTP is operated under ECA Number 2449-BNYJZZ issued August 6™,
2020. Under this ECA, the Embrun WWTP has a rated capacity of 3,865 m®/d and is
noted to be seasonal discharge. Discharges occur once in the spring and once in the
fall. As the plant is seasonal discharge, it is subjected to a spring/fall dilution ratio during
discharge. The plant effluent dilution ratio (river flow to effluent discharge rate) cannot
be lower than 17.3:1 and 7.9:1 in the spring and fall, respectively.

Figure 7-10 shows a PFD of the Village of Embrun’s wastewater collection and
treatment system.
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Figure 7-10: Village of Embrun Wastewater PFD

7.3.2 Historical Wastewater Flows

The rated capacity of the Embrun WWTP according to the ECA is 3,865 m?3/d. The
annual average day flow to the plant between 2019 - 2023 was approximately 1,947
m?3/d, equating to approximately 50% of the rated capacity. The influent ADF has been
steadily increasing over the last five (5) years, correlating to the rise in population within
Embrun.

Figure 7-11 shows the historical (previous 5 years) average day flow.
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Figure 7-11: Embrun WWTP Historical Average Day Flowrates

7.3.3  Historical Influent Quality

The influent water quality entering a WWTP has significant impacts on the level of
treatment required, and the effectiveness of process units. Typical process units are
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designed regarding the loading that will be applied to them from the wastewater.
Therefore, the influent loading to WWTPs is of more interest than influent
concentrations. Note various samples in 2023 contained significantly higher than usual
concentrations of cBODs, TSS, TKN, and TAN, these were likely due to strong grab
samples which contained an unusual amount of solids. Due to the strength of these
samples, the values were removed during calculations as to not skew the underlying
trends in the data.

Table 7-10 shows the average historical wastewater influent quality to the Embrun
WWTP, both influent concentrations and loading. The average concentrations indicate
that the wastewater entering the Embrun WWTP is a typical municipal wastewater.

Table 7-10: Embrun WWTP Influent Quality (2019-2023)

Average Concentration

Wastewater Parameter Average Loading (kg/d)

(mg/L)
cBODs 193 363
TSS 185 353
TP 7.3 13.5
TAN 57 105
TKN 73 135

7.3.4  Historical Effluent Quality

The Embrun WWTP is subject to effluent quality limits as stipulated in the ECA. The
ECA notes the WWTP objectives and limits for each of the following wastewater
parameters: cBODs, TSS, TP, TAN, pH, Hydrogen Sulphide and Dissolved Oxygen
(DO).

The Embrun WWTP is generally performing well as all effluent wastewater parameters
are below the ECA limit, except for TAN concentrations. The Embrun WWTP has not
met effluent TAN concentration limit since the spring of 2020. Prior to 2020 the plant
was compliant; however, the effluent TAN concentration almost exceeded the ECA limit
in 2019.

Table 7-11 outlines the historical (2019-2023) average effluent values of the above
listed constituents and the effluent limits that are required for the Embrun WWTP to
meet based on the ECA.
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Figure 7-12 illustrates the historical (2019-2023) effluent ammonia concentrations
during the spring discharge, while Figure 7-13 illustrates discharge effluent ammonia
concentrations during the fall discharge. Both the spring/fall discharge are compared to

the ECA objective and limit

Table 7-11: Embrun WWTP Historical (2019-2023) Effluent Values and ECA Wastewater
Parameter Objective and Limits

YR Average Average Effluent Average Loading
Parameter Historical Limit (Objective / (kg/d unless
Effluent Value Limit) otherwise noted)
cBODs (mg/L) 5 20/ 30 mg/L 28,196
TSS (mg/L) 8 20/ 30 mg/L 28,196
TP (mg/L) 0.2 0.5/0.56 mg/L 2.16 (790 kglyr)
4 (fall 1.0/ 2.0 mg/L (fall .
850 (fall disch
— discharge) discharge) (fall discharge)
TAN (mg/L 5,150 i
13 (spring 5.0/10.0 mg/L dischgfr;?g
discharge) (spring discharge) g
pH 7.3 6.5-85/6.0-9.5 -
Hydrogen Sulphide 0.0 Non-detectable )
(mg/L)
DO (mg/L) 9.7 2.0 mg/L -
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Figure 7-12: Embrun WWTP Historical Spring Effluent Ammonia Concentrations

= = [3]l Objective == = Fall Limit

TAN (mg/L)

(i .

2019 2020 2021 2022 2023

Figure 7-13: Embrun WWTP Historical Fall Effluent Ammonia Concentrations

7.3.5 Population Growth

The projected serviced population for the Embrun WWTP is anticipated to increase up
to 2046 due to developer interest within Embrun.

In 2022, the Township retained Hemson to update their Growth Management Strategy.
Within that report, Hemson assumed a persons per unit rate of 2.45, therefore, for the
population projections, 2.5 persons/unit has been assumed.
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Table 7-12 illustrates the projected units added, projected persons added, and total
projected population within Embrun at designated timelines serviced by the sewage
collection/treatment system.

Figure 7-14 illustrates the expected growth of Embrun from present to 2046.

Table 7-12: Embrun Wastewater Collection/Treatment Serviced Units Added per Year

Planning Period

Interval Units Added Pop. Added Total Pop.
2023 - 2026 667 1,668 11,825
2026 - 2031 870 2,175 14,000
2031 - 2036 657 1,643 15,642
2036 - 2041 452 1,130 16,772
2041 - 2046 385 963 17,735

Buildout 1,625 4,063 21,797
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Figure 7-14: Expected Serviced Wastewater Collection/Treatment System Population of
Embrun
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7.3.6  Per Capita Flowrate

Similar to the Village of Russell, the historical per capita wastewater generation for
Embrun is low, Table 7-13.

Table 7-13: Historical Per Capita Wastewater Generation within Embrun

Historical Per Capita Max Annual Per Capita
Village Water Demand (2019- Wastewater

2023) (L/c/d) Generation (L/c/d)

Embrun 216 274

Figure 7-15 illustrates historical per capita wastewater generation (2014 — 2023) for
Embrun, with a similar spike in 2017 as was noted for Russell due to the increased
precipitation in that year.

For the reasons discussed in Section 7.2.6, this Master Plan Update will use a per
capita wastewater generation rate of 250 L/c/d for Embrun as well. The value of 250
L/c/d should be assessed in future Master Servicing Plans to reflect the per capita water
demand of the population more closely at that time.
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Figure 7-15: Embrun’s Historical Per Capita Wastewater Generation Rate
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7.3.7  Future Wastewater System Requirements

Two scenarios were considered for future wastewater system requirements. Both
scenarios used the projected population values in Table 7-12, a per capita flow rate of
250 L/c/d, and assumed 38 ha of commercial land added.

e Scenario 1: Low Flow
e Scenario 2: High Flow

Scenario 1 considered a commercial flowrate of 10 m/ha/d as this value was previously
used in determination of the Industrial Park flowrates and is more consistent with low
wastewater generating users, such as the Embrun population. Scenario 1 also
considers minimal I&l over an annual average (design criteria for lagoons). This
scenario is likely a better representation of the short-term conditions of the sanitary
network as it is unlikely that significant increases in 1&l will occur within the next several
years due to aging infrastructure and new development.

Scenario 2 is considered more long-range planning to be more conservative. This
scenario considered a commercial flowrate of 28 m3/ha/d, matching the City of Ottawa
Design Guidelines, and also considers 0.025 L/ha/s (2.16 m%/ha/d) of 1&I. The City of
Ottawa Design Guidelines for 1&I use a value of 0.05 L/ha/s (4.32 m%/ha/d). However,
the historical per capita flow is less than 250 L/c/d, inclusive of I1&I. The annual I1&l
allowance was reduced to 0.025 L/ha/s to partially account for unknown changes in the
future without being excessively conservative.

The commercial land added within Embrun was assumed to track population growth,
therefore, the overall projected commercial flowrate was divided evenly among the
various time intervals. Additionally, the Township provided projections for hectares of
land added to Embrun per time interval, and these values were used to determine the
expected additional infiltration, if required.

Projections for average day flowrate of wastewater, for Embrun, up to Buildout are
shown in Table 7-14:
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Table 7-14: Anticipated Average Day Wastewater Flowrates in Embrun

Scenario 1: Low Flow Scenario 2: High Flow

Land Added Commercial Infiltration Total Commercial Infiltration Total

Flowrate Allowance Flowrate Flowrate Allowance | Flowrate

(m3/d) (m3/d) (m3/d) * (m3/d) (m3/d) (m3/d) *
2026 25 76 0 2,710 212 53 2,899
2031 53 76 0 3,329 212 115 3,769
2036 53 76 0 3,815 212 115 4,507
2041 35 76 0 4,173 212 76 5,078
2046 30 76 0 4,490 212 65 5,595
Buildout 82 0 0 5,505 0 176 6,787

Notes:

(1) Total flowrate incorporates the projected future population with a per capita flowrate of 250 L/c/d and assumes commercial land
added tracks with population, therefore, commercial land added (38 ha) is divided evenly among time intervals
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7.3.8  Wastewater Treatment Plant Capacity

CIMA+ completed a preliminary capacity assessment of the Embrun WWTP. The plant
was determined to be hydraulically limited versus loading limited. Figure 7-16 illustrates
the projected flowrates of Scenario 1 and Scenario 2. Scenario 1 (low flow) presents a
timeline which extends the effective life of the existing WWTP. This scenario is most
likely to occur in the short-term as minimal 1&l currently affects the Embrun sanitary
collection system. Scenario 2 presents an accelerated timeline as it considers the City
of Ottawa guidelines for commercial flowrates and captures the potential increase of 1&I
as the collection system ages.

Based on the capacity assessment, operational challenges at the Embrun WWTP, due
to storage limitations, are expected when influent flows reach approximately 3,271 m3/d
(~85% of the ECA rated capacity). 80% of the ECA rated capacity is typically when
upgrades to WWTPs are triggered, and the planning/design phase begins with
construction following.

Operational challenges are expected by approximately 2029, and rated capacity
exceeded by approximately 2036 when considering Scenario 1. Continued monitoring of
flows is prudent to compare flowrates to predicted values and comparing observed
flowrates to the identified planning horizon.
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Figure 7-16: Preliminary Capacity Assessment of the Embrun WWTP
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7.3.9 Wastewater System Alternative Solutions

The following sections will examine and evaluate feasible Embrun wastewater treatment
(EWWT) alternatives for the Township to meet the Embrun wastewater treatment needs
identified in Sections 7.3.7 and 7.3.8.

7.3.9.1 EWWT1 - Do Nothing

Alternative EWWT1 — Do Nothing involves not upgrading any portion of the wastewater
infrastructure within Embrun and not increasing the capacity of the Embrun WWTP.

Proceeding sections discuss the capacity of the collection network and sanitary
pumping stations, however, increased capacity of the Embrun WWTP is required for the
short to medium-term future of Embrun. This alternative would result in infrastructure
that is undersized for the growing population. This does not align with the goals and
future aspirations of the Township.

Alternative EWWTL1 — Do Nothing is not recommended for the Township to pursue for
Embrun as it does not meet the problem/opportunity statement.

7.3.9.2 EWWT2 - Limit Growth

Alternative EWWT2 — Limit Growth allows growth to continue until the capacity of
current infrastructure is reached, at which point, growth seizes. No upgrades, or
expansion, to the current wastewater infrastructure or treatment would be made. Minor
upgrades could be made to equipment at the Embrun WWTP to improve reliability or
performance, but no increase to capacity.

While this alternative allows for some population increase within Embrun, it does not
allow for expanded growth of the community which is a central objective for the
Township.

Alternative EWWT2 — Limit Growth does not meet the objectives of the
problem/opportunity statement; therefore, it is not recommended to be considered
further.

7.3.9.3 EWWT3 - Upgrade/Expansion of Existing Systems

Alternative EWWT3 — Upgrade/Expansion of Existing Systems would entail the upgrade
and expansion of all wastewater infrastructure at the existing Embrun WWTP to meet
anticipated future flowrates.

Expansion of the Embrun WWTP would likely entail additional lagoons and treatment
processes. Additional lagoons increase the available storage of the plant. To provide
sufficient storage capacity, adding three (3) more lagoon cells (i.e., Cells 9 10, and 11)
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would be required, but impractical, and difficult to maintain consistent effluent
concentrations. The lagoons could be modified to allow for continuous discharge.

It is important to note that any capacity increase of the Embrun WWTP would result in
an amendment to the existing ECA. The new effluent treatment criteria within the
amended ECA would follow the recommendations from the completed ACS study.
Preliminary analysis suggests that the effluent concentrations allowed will follow Table
7-1. The expansion would require add-on technologies to reliably achieve very stringent
ammonia concentrations year-round. The effluent ammonia concentrations are
prohibitive to the lagoon technology.

Alternative EWWT3 — Upgrade/Expansion of Existing Systems meets the objectives of
the problem/opportunity statement; therefore, it is recommended to be considered
further.

7.3.9.4 EWWT4 — New Embrun WWTP

Alternative EWWT4 — New Embrun WWTP would entail constructing a new mechanical
WWTP. The new WWTP would likely be located near the existing Embrun WWTP to
simplify the routing of sewerage and flow from the community.

The new WWTP could be adapted to treat the effluent to the required effluent limits
identified in the ACS Study. This alternative carries high capital and operating costs
compared to the current system.

Alternative EWWT4 — New Embrun WWTP meets the objectives of the
problem/opportunity statement; therefore, it is recommended to be considered further.

7.3.9.5 Summary

Table 7-15 illustrates a summary of the above-mentioned alternatives for the Embrun
WWTP.

Table 7-15: Summary of Screening for Embrun WWTP Alternatives

Alternative Screening Assessment

Alternative EWWT1 — Do Nothing Removed from consideration. Does not
address the problem defined in the
problem/opportunity statement.

Alternative EWWT2 — Limit Growth Removed from consideration. Does not
address the problem defined in the
problem/opportunity statement.
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Alternative Screening Assessment

Alternative EWWT3 — Short-listed for further evaluation.
Upgrade/Expansion of Existing Systems

Alternative EWWT4 — New Embrun Short-listed for further evaluation.
WWTP

7.3.10 Short-Term Upgrade Alternatives

The Embrun WWTP has not met the ECA effluent requirement for ammonia
concentration in 2020 fall, 2021, 2022, and 2023. A study was conducted to improve
aeration for increased treatment and was deemed not viable. Additionally, lagoons 7
and 8 were noted by operations staff as being hydraulically limited and not providing the
anticipated capacity they were initially intended to provide.

Due to the likelihood of increased effluent ammonia concentrations persisting, process
optimization of the Embrun WWTP is recommended. Process optimization should
review, at a minimum, flow paths within the lagoons and aeration. However, if process
optimization steps are taken, and no significant increase in effluent quality is observed,
short-term upgrades for ammonia polishing will be required. A short-term upgrade to the
Embrun WWTP would allow for polishing of the wastewater removing significant levels
of ammonia up to existing hydraulic capacity prior to discharge.

Process optimization or the addition of a polishing unit at Embrun WWTP would not
increase the rated capacity of the plant; however, it would allow growth to continue in
Embrun as projected in Section 7.3.5. As the rated capacity of the plant would not be
increased, the current ECA could remain in place, allowing for continued use of the
existing effluent concentrations. Either process optimization or ammonia polishing are
considered short-term solutions for the Embrun WWTP as the assessed hydraulic
capacity of the plant is expected to be exceeded by approximately 2029 under Scenario
1 (Figure 7-16).

The tankage for a polishing unit, if implemented, should be constructed in an
advantageous position, allowing for its reuse for the preferred long-term alternative
solution for the Embrun WWTP. The polishing unit tankage could be designed to allow
for other technologies to be implemented within the same tankage to allow for flexibility
of chosen technology for a new Embrun WWTP or a Combined WWTP. A Combined
WWTP is discussed further in Section 7.4.
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The following sections discuss ammonia polishing technologies that the Township could
implement at Embrun WWTP in the short term if process optimization proves less
effective.

7.3.10.1 Short Term Alternative 1: Submerged Attached Growth Reactor

This alternative for short-term upgrade implements the Submerged Attached Growth
Reactor (SAGR) technology. The SAGR technology implements a large bed of
aggregate, approximately two (2) m deep, which allows wastewater to flow through the
aggregate in a plug flow configuration. The wastewater flow stimulates biofilm growth on
the aggregate, and it is this biofilm which provides the bulk of the treatment. Aeration is
provided underneath the aggregate, allowing for greater organics removal. Typically,
over 30 days of hydraulic retention time (HRT) is required prior to the SAGR, allowing
for appropriate removal of cBODs and TSS; the existing lagoons can provide
approximately 180 days at capacity flowrates. The SAGR technology can reliably treat
wastewater constituent levels of cBODs and TSS below 15 mg/L, and total ammonia
nitrogen below 1 mg/L.

The SAGR technology can be operated in either a continuous or seasonal discharge
configuration. This allows the plant to continuously discharge, eliminating the storage
requirements for the plant provided upstream treatment is adequate. The SAGR can
also effectively operate for seasonal discharge, as the wastewater can be recycled
through the SAGR cells to maintain biological growth. The SAGR can likely be fed by
gravity, however, to recycle the flow, an intermediate pump station is likely required.

This technology requires a large footprint; however, it is significantly smaller than new
lagoons. Purchasing of land may be required as the Township does not own the land
adjacent to the Embrun WWTP and space within this footprint is limited. The purchase
of new land, while not increasing rated capacity of the plant, would require a Schedule
‘B’ Class EA to be performed. Conversely, if the SAGR cells are implemented within
existing lagoon volume, the project would be exempt from the Class EA process. The
capital costs would be relatively high as the civil works, process equipment, and an
aeration building would be required.

The SAGR technology does not implement concrete tankage limiting reuse of the short-
term upgrade if a new or Combined plant were to be constructed at the Embrun WWTP.
Ideally any short-term upgrades made to the plant could be later reused and
implemented into the long-term solution for the plant; this is unlikely with the SAGR
technology.

The estimated approximate cost for this alternative is $13.5M CAD and a cost
breakdown can be found in Appendix A.
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Figure 7-17 illustrates a potential layout for the SAGR cells within existing lagoon
volume; however, the location would be confirmed during detailed design.

8
SAGR & Pump Station /@
Aeration Building ‘% :

Figure 7-17: Embrun WWTP with SAGR Cells

7.3.10.2 Short Term Alternative 2: Moving Bed Biofilm Reactor

This alternative for short-term upgrade implements the Moving Bed Biofilm Reactor
(MBBR). The existing lagoons would be responsible for BOD and TSS removal, while
the majority of nitrification would occur within the MBBR unit, specifically during the
winter months. The MBBR would be responsible for the majority of nitrification via
recirculation of wastewater from several existing lagoons. The recirculation loop
mitigates seasonal operation of the MBBR as this would be problematic for maintaining
biological growth.

The MBBR functions as an attached growth system, which allows biofilm to grow on the
media. The media offers a high surface area per cubic meter of media volume, allowing
for compact design to achieve effluent limits.

The media within the MBBR tank is circulated by aeration provided to the tank. No
backwashing of the tank is required as the media is constantly contacting each other
and the walls of the tank, cleaning and discarding excess growth.
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Phasing of the MBBR would also be easier than other technologies. If the concrete tank
is designed to accommodate the appropriate HRT at the capacity flowrate, the amount
of media within the tank can vary depending on the loading entering the plant. Initially
less media can be used (lowering the effective surface area for treatment) and then
more media could be added to augment surface area, increasing capacity. The MBBR
technology has been proven to provide effective treatment after lagoon treatment even
during cold temperatures.

The concrete tankage required for an MBBR could be repurposed for the long-term
alternatives of the Embrun WWTP. The tankage could be positioned and sized in such a
manner that integration with a new Embrun, or Combined WWTP could be possible
while maintaining flexibility of technology choice for either new plant.

It is likely that the required tankage for a MBBR could be positioned within the existing
land of the Embrun WWTP, allowing the project to be exempt from the EA process
since rated capacity will not be increased. If the purchase of new land is required, a
Schedule ‘B’ Class EA would be required.

The estimated approximate cost for this alternative is $9.7M CAD and a cost breakdown
can be found in Appendix A.

Figure 7-18 illustrates a potential layout for the MBBR tanks within existing lagoon
volume; however, the location would be confirmed during detailed design.
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»
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Figure 7-18: Embrun WWTP with MBBR Tanks

7.3.10.3 Short Term Alternative 3; Fixed Media

This alternative for short-term upgrade implements fixed media within the existing
lagoons. Fixed media increases nitrification within the lagoon as autotrophic bacteria
grow to the fixed media allowing more comprehensive treatment. Fixed media systems
are also more resilient to washouts from high peak flows because of the microbial
growth on media versus suspended growth which can be more easily washed out.

Fixed media systems can extend the nitrification period of the lagoons. The majority of
nitrification within a lagoon system is performed during the warm summer months.
Nitrifying microorganisms are temperature dependent and nitrification rates severally
decrease below 8°C. When fixed media is present within lagoons, the ability to nitrify
can be extended as the biofilm produced is more resilient to temperature fluctuations
versus suspended growth, extending nitrification past only the summer months.
However, the ability for fixed media within lagoons to achieve the current WWTP
effluent ammonia concentrations is unlikely as similar technologies utilised within
eastern Ontario have failed to show significant ammonia removal year-round.
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These systems can be difficult to properly implement due to contact time required
between the water and the biofilm to achieve treatment. Short-circuiting and bypass of
the fixed film without receiving treatment is a common issue. Another barrier for these
systems is the accumulation of solids. Solids accumulation around the fixed media can
decrease its effectiveness as the solids can coat portions of the media, limiting the
treatment provided.

Employing fixed media within the existing lagoons does not allow for implementing the
short-term upgrade into a long-term solution. There is no concrete tankage that could be
repurposed and because the long-term solution for the Embrun WWTP is likely a new
mechanical WWTP, the lagoon technology would not be implemented, and the fixed
media could not be reused.

Implementing fixed media would be exempt from the Class EA process due to additional
treatment being added within existing lagoons while not increasing plant capacity,
requiring the purchase of land, or adding additional lagoon cells.

As this alternative is unlikely to meet the required effluent limits, a cost estimation has
not been performed.

7.3.10.4 Detailed Evaluation of Embrun WWTP Short-Term Alternatives

Table 7-16 presents a summary evaluating the short-term alternatives for the Embrun
WWTP.
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Evaluation Criteria

Alternative 1: SAGR

Alternative 2: MBBR

Township of Russell Water and Wastewater Master Plan Update

Alternative 3: Fixed Media

Technical

e Approvals required (MECP, etc.)

e Likely requires Schedule ‘B’ EA

e Proven to meet effluent criteria at rated
capacity flowrates

e Large excavation required

e Moderate compatibility with existing
infrastructure

¢ No compatibility with any long-term
upgrade/expansion

e Approvals required (MECP, etc.)

o Exempt from additional EA requirements

e Proven to meet effluent criteria at rated
capacity flowrates

e Moderate excavation required

e Moderate compatibility with existing
infrastructure

e High compatibility with any long-term
upgrade/expansion as tankage could be
repurposed

&

e Approvals required (MECP, etc.)

¢ Exempt from additional EA requirements

e Less proven in Ontario to meet effluent
criteria at rated capacity flowrates

¢ No excavation required

e High compatibility with existing infrastructure

e No compatibility with any long-term
upgrade/expansion

Environmental

e Moderate impact to natural environment,
reguires mitigation measures

¢ No significant impact on receiving water as
effluent limits likely achieved

e Moderate impact to natural environment,
requires mitigation measures

¢ No significant impact on receiving water as
effluent limits likely achieved

e Low impact to natural environment, requires
some mitigation measures

e Likely significant impact on receiving water as
effluent limits likely not achieved

¢ No change in site location
e Land acquisition likely required
¢ Low aesthetic impacts to surrounding

¢ No change in site location
e Land likely to be controlled by the Township
e Low aesthetic impacts to surrounding

¢ No change in site location
e Land controlled by the Township
e No aesthetic impact to surrounding properties

¢ 6 ¢

Social . L ) . S .
properties where expansion is built properties where expansion is built e No odour addition to the WWTP
¢ Minor to no odour addition to the WWTP e Minor to no odour addition to the WWTP e Low truck traffic during construction
e Moderate truck traffic during construction e Moderate truck traffic during construction
e Large capital investment required e Large capital investment required e Alternative deemed unlikely to meet technical
e Limited reuse for long-term WWTP solution e Potential for tank reuse, limiting future capital requirements, no costing performed
Financial e Moderate increase in O&M costs costs e Total CAPEX Costs: N/A N/A
e Total CAPEX Costs: $14M plus land e Moderate increase in O&M costs
acquisition if required e Total CAPEX Costs: $10M
Overall Alternative is NOT preferred Recommended Alternative v Alternative is NOT preferred X
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7.3.11 Long-Term Upgrades to Achieve Anticipated Growth

The existing lagoon technology implemented at the Embrun WWTP is not a sufficient
technology for the anticipated population of Embrun by 2046 and buildout. A solution to
treat Embrun’s wastewater at the future projected flowrates, Figure 7-16, is required to
allow for continued growth.

Expansion beyond the rated capacity in either of the below proposed alternatives will
require a Schedule ‘C’ Class EA. Any long-term solution for the Embrun WWTP must be
able to meet Table 7-1 effluent regulations that will be imposed by the MECP based on
the findings of the ACS study.

The preferred long-term solution should be able to meet the future effluent regulations
while also having the ability for phasing to allow for continued growth within Embrun.

7.3.11.1 EWWT3 - Upgrade/Expansion of Existing System

The lagoon technology is typically implemented for smaller communities as larger towns
require very large lagoon footprints to adequately store and treat the community’s
wastewater. The existing influent flowrate of the Embrun WWTP is likely already
exceeding the upper limit of flowrate that should be processed by the lagoon
technology. The storage required for seasonal discharge is very large with little benefit
for treatment, due to lagoon treatment being simple/passive and largely dependent on
climate conditions.

As noted, the existing lagoons are already having challenges to meet the effluent limits
for ammonia. To meet the anticipated hydraulic capacity required for 2046, assuming
seasonal discharge, three (3) more lagoons are likely required. The adjacent land to the
Embrun WWTP is not owned by the Township, therefore, the purchasing of land would
be required for plant expansion. To maintain seasonal discharge mechanical processes
for ammonia removal would need to be included and sized to polish the full flow during
the discharge period (i.e. approximately 6 months of flow in 1 month) to account for
residual ammonia. Therefore, additional lagoons are not a viable alternative.

Figure 7-19 outlines a possible layout for the addition of three (3) more lagoons to the
Russell WWTP.

As this alternative is unlikely to meet the required effluent limits, a cost estimation has
not been performed.
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Figure 7-19: Embrun WWTP Lagoon Expansion for 2046 Flowrates

7.3.11.2 EWWT4 — New Embrun WWTP

A new WWTP for Embrun would be mechanical and not use the existing lagoon
technology for treatment. A mechanical WWTP offers a variety of technologies to be
chosen from and the ability to meet very stringent effluent regulations. Due to the variety
of mechanical technologies available, opportunities exist to implement technologies that
can reduce O&M costs and lower overall greenhouse gas emissions. Technology
selection will be dependent on the outcome of future studies.

The initial capital cost for a new mechanical WWTP would be high, however, the ability
to meet effluent regulations and more easily phase in expansion is advantageous.
Phasing of future expansion will be important to consider as the plant would be
designed for a rated capacity capable of treating 2046 flows and loads. Selecting a
technology capable of expansion to buildout flows and loads must be considered in
future studies.

The O&M costs of a mechanical plant will be higher than that of the existing lagoon
technology. The facility will require additional staffing and maintenance of mechanical
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equipment. Depending on the technology selected, opportunities may exist to reduce
O&M costs.

Constructing a new WWTP for Embrun would require a Schedule ‘C’ Class EA. At this
stage, the estimated approximate cost for this alternative is $60M CAD and a cost
breakdown can be found in Appendix A.

Figure 7-20 outlines the possible footprint for a new mechanical Embrun WWTP;
however, the location would be confirmed during detailed design. Construction phasing
and sizing of a new WWTP would need to be further developed in a Schedule ‘C’ EA. In
this Master Plan, it is conceptualized to reuse a portion of the existing lagoon volume. If
supporting studies show unfavorable conditions for construction within Cell 7 (or other
cells), land acquisition will be required. Cost contingencies have been carried at this
stage for potential land acquisition.

New
WWTP

Figure 7-20: New Mechanical Embrun WWTP Footprint
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7.3.11.3 Detailed Evaluation of Embrun WWTP Long-Term Alternatives

Table 7-17 presents a summary evaluating both short-listed long-term alternatives for
the Embrun WWTP.
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Evaluation Criteria

EWWT3 — Upgrade/Expansion of Existing

System

Township of Russell Water and Wastewater Master Plan Update

EWWT4 — New Embrun WWTP

Technical

e Approvals required (MECP, etc.)

o Will not meet effluent criteria at future flowrates
e Large excavation required

¢ High compatibility with existing infrastructure

e Limited ability for future expansion and phasing

e Approvals required (MECP, etc.)

¢ Wil meet effluent criteria at future flowrates
e Moderate excavation required

e No compatibility with existing infrastructure

e High ability for future expansion and phasing

Environmental

¢ High impact to natural environment, requires
mitigation measures

¢ Significant impact on receiving water as effluent
limits not achieved

e Moderate impact to natural environment, requires
mitigation measures

¢ Minimal impact on receiving water as effluent limits
achieved

¢ No change in site location
e Likely to limit growth of Embrun
e Requires land for expansion not controlled by the

¢ No change in site location
e  Will not limit growth of Embrun
¢ Required land for expansion controlled by the

Social Township Township
¢ High aesthetic impacts to surrounding properties e Low aesthetic impacts to surrounding properties
e Moderate odour addition to the WWTP e Minor odour addition to the WWTP
e High truck traffic during construction e High truck traffic during construction
o Alternative deemed unlikely to meet technical e High capital investment required
requirements, no costing performed e Moderate future expansion costs
Financial e Total CAPEX Costs: N/A N/A e Potential for tank reuse of short-term solution G
e High increase in O&M cost
e Total CAPEX Costs: $60M
Overall Alternative is NOT preferred X Recommended Alternative v
CIM | AO01389 Page 114 of 156



Township of Russell Water and Wastewater Master Plan Update

7.4 Combined Wastewater Treatment Plant

A Combined WWTP would serve as the WWTP for both Russell and Embrun, rather
than two (2) new WWTPs. Similar to the Russell and Embrun WWTPs, the Castor River
would be the discharge point for the new plant. The Combined WWTP would be
designed to meet the effluent requirements put forth by the completed ACS study,
Table 7-1. The anticipated capacity of the Combined WWTP is projected to be 9,500
m3/d for Russell and Embrun. This plant would also be in close proximity to the Limoges
WWTP should a larger combined plant be considered in the future.

Figure 7-21 illustrates the location and proximity of the Russell, Embrun, and Limoges
WWTPs.

Limoges
WWTP

Russew.
WWTP

(J

Figure 7-21: Proximity of the Russell, Embrun and Limoges WWTPs

7.4.1 Preferred Combined WWTP Location

A Combined WWTP for the Township could either be located at the Russell or Embrun
WWTP. While both WWTP locations are possible, the preferred location for a Combined
WWTP would be at the Embrun WWTP. The Combined WWTP could be located within
existing lagoon volume, not requiring land acquisition. The location at the Embrun
WWTP is within lagoon cells seven (7) or eight (8) as these lagoons do not function well
hydraulically and could thus be taken offline for construction with minimum disruption to
plant operation.

Embrun also has the larger population compared to Russell. Locating the Combined
WWTP near the largest population centre is beneficial as less wastewater would require
pumping large distances. A pump station could be constructed at the Russell WWTP to
convey all wastewater flow from Russell directly to the Combined WWTP.
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Figure 7-22 illustrates the possible footprint of a Combined WWTP; however, the
location would be confirmed during detailed design.

Combined
WWTP

Figure 7-22: Possible Combined WWTP Footprint

7411 Russell WWTP Station

Russell’s wastewater could be conveyed to Embrun via a new pumping station at the
existing Russell WWTP. Constructing a pump station at the existing WWTP would
mitigate changing sewer flow paths as wastewater from Russell currently discharges to
the Russell WWTP. The pumping stations’ wet well could be designed for buildout
flowrates, however, the pumps could initially be sized for 2046 flowrates (~90 L/s) and
then upsized to accommodate larger flows when required. Initial capacity to be
determined in further studies.

The pumping station is likely to be constructed within the boundaries of the existing
Russell WWTP, thus no land acquisition is anticipated. The pumping station could be
constructed such that the influent sewers discharge directly to the wet well.

Construction of a new pumping station will require a Schedule ‘B’ Class EA. The
construction of a new pumping station may also be subject to the Archaeological
Screening Process to determine the archaeological potential of the chosen site.
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Figure 7-23 illustrates a possible layout for the Russell WWTP Pumping Station
forcemain to a Combined WWTP located at the Embrun WWTP.
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Figure 7-23: Russell WWTP Pumping Station Preliminary Forcemain Layout

7.4.1.2 Summary

Table 7-18 compares constructing a Combined WWTP at either the Russell WWTP or
Embrun WWTP.

Table 7-18: Comparison of Locating a Combined WWTP in Russell or Embrun

Alternative 1: Locating Combined Alternative 2: Locating Combined

WWTP on Russell WWTP Site WWTP on Embrun WWTP Site

« Majority of Township’s wastewater o Majority of Township’s wastewater not
required to be pumped. Large pump required to be pumped. Moderate pump
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Alternative 1: Locating Combined Alternative 2: Locating Combined

WWTP on Russell WWTP Site WWTP on Embrun WWTP Site
station required to convey Embrun station required to convey Russell
sewage to Russell WWTP site. sewage to Embrun WWTP site.

» Non-central location if Limoges were to | «  Central location if Limoges were to send
send wastewater to the Combined wastewater to the Combined WWTP.
WWTP.

e Not located near the largest population * Located near the largest population

centre centre

» More challenging construction phasing « Easier construction phasing with use of
within the existing WWTP lagoons cells Cell 7 or 8 within the existing WWTP
or land acquisition required.

Alternative is NOT preferred: X Recommended Alternative: v/

7.4.2 Local WWTPs or Combined WWTP

Construction of a Combined WWTP would lead to less capital and operating
expenditures for the Township over time. Capital costs would be mitigated due to only
one (1) large mechanical WWTP being built versus two (2) mid-sized mechanical
WWTPs (Figure 7-24). Additionally, the cost of operating a single mechanical plant
would be greatly reduced from the operation of two (2) individual WWTPs in terms of
energy usage and operations staff required.
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Figure 7-24: Capital Expenditure Comparison between two (2) Local WWTPs and a single
Combined WWTP

A Combined WWTP would also mitigate environmental and social factors associated
with construction as only a single plant would be built versus two individual WWTPs.
Table 7-19 compares construction of two individual local WWTPs to a Combined
WWTP.
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Table 7-19: Comparison of Local WWTPs versus a Combined WWTP

Evaluation
Criteria

Alternative 1: Local WWTPs — Russell and Embrun
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Alternative 2: Combined WWTP

Technical

e Approvals required for both WWTPs (MECP, etc.)

o  Will meet effluent criteria at future flowrates for both Russell and
Embrun

e Large excavation required for Russell and Embrun

e Some compatibility with existing infrastructure after short-term
upgrades implemented

¢ High ability for future expansion and phasing

e Approvals required for only one WWTP (MECP, etc.)

o Will meet effluent criteria at future flowrates

e Moderate excavation required

e Some compatibility with existing infrastructure after Embrun’s short-term
upgrade implemented

e High ability for future expansion and phasing

Environmental

¢ High impact to natural environment for both WWTPs, requires
mitigation measures

e Increased GHG emissions with two (2) WWTPs

¢ Minimal impact on receiving water as effluent limits not achieved

¢ High impact to natural environment but localised, requires mitigation
measures

Reduced GHG emissions with one (1) WWTP

¢ Minimal impact on receiving water as effluent limits achieved

¢ No change in site location
e  Will not limit growth of Russell & Embrun
e Likely requires several land acquisitions for expansion

¢ No change in site location
e  Will not limit growth of Russell & Embrun
o Likely requires limited land acquisition for expansion

@ 0 0 e
@ ©& o ¢

Social

e Moderate aesthetic impacts to both surrounding properties e Moderate aesthetic impacts to surrounding properties
e Minor odour addition to both WWTPs e Minor odour addition to the WWTP
e High truck traffic in both Russell and Embrun during construction ¢ High localised truck traffic during construction
e High capital investment required e Moderate capital investment required
e High future expansion costs e Moderate future expansion costs

Financial e Potential for tank reuse of short-term solution o Potential for tank reuse of short-term solution
e High O&M costs: $3$$$ e Moderate O&M costs: $$
e Total CAPEX Costs: $110M e Total CAPEX Costs: $95M

Overall Alternative is NOT preferred X Recommended Alternative v
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7.5 Wastewater Treatment Preferred Alternatives
Summary

Table 7-20 illustrates a summary of the preferred alternatives to be further evaluated for
the Township of Russell’'s wastewater treatment.

Figure 7-25 outlines the anticipated timeline of the Russell and Embrun WWTPs in
terms of their capacities and when new WWTPs should be brought online.

Table 7-20: Summary of Alternatives for Russell/Embrun and the Township

Alternative Screening Assessment

Short-Term Preferred Alternatives

Russell WWTP: Process Optimize existing processes to mitigate
Optimization high effluent concentrations, if
unsuccessful, review timeline to
Combined WWTP or MBBR

Embrun WWTP: Process Optimize existing processes to mitigate
Optimization high effluent concentrations, if
unsuccessful, review timeline to
Combined WWTP or MBBR

Long-Term Preferred Alternatives

Combined WWTP Preferred Alternative for the Long-Term
Sustainability of the Township of Russell
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Figure 7-25: Township of Russell Wastewater Timeline
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8 Wastewater Collection System

8.1 Russell

8.1.1  Existing Collection System Overview

The Village of Russell’s wastewater collection system consists of gravity sewers,
forcemains, and three (3) sewage pumping stations (SPSs). SPS 1 has the largest
drainage area, which consists of most areas north of the Castor River, while also
collecting a small area south of the Castor River. SPS 1 pumps directly to the
distribution box at the Russell WWTP via forcemain. SPS 2 collects the wastewater
from the northwest of Russell. This pumping station discharges into a manhole on Craig
Street, which is located within SPS 1 drainage area. SPS 3 is in the northeast of
Russell, and discharges to the Russell WWTP distribution box.

The majority of the collection system consists of 200 mm and 250 mm diameter sanitary
sewers. There are 300 mm and 450mm diameter sewers upstream of SPS 1 and SPS
3.

Table 8-1 outlines the capacity of each SPS in Russell, along with a short pumping
station description.

Table 8-1: Russell Sewage Pumping Stations Overview

Sewage Pumping

. Firm Capacit Description
Station P y P

- Pump configuration: 1 duty, 1 standby
- 450 mm inlet sanitary sewer
80Ls@44m | 300 m.m forcemain. |
SPS1 TDH - Contains bypass piping

- No overflow noted in ECA
- Discharge to the Russell WWTP
- Standby natural gas generator

- Pump configuration: 1 duty, 1 standby
- 200 mm inlet sanitary sewer
235L/s@ 12.2 | - 150 mm forcemain

m TDH - No overflow noted in ECA
- Discharge into SPS 1 drainage area
- Standby natural gas generator

SPS 2
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Sewage Pumping
Station

Firm Capacity Description

- Pump configuration: 1 duty, 1 standby
- 450 mm inlet sanitary sewer
- 400 mm forcemain
SPS 3 110 L{I'SD@H 19m 1 Overflow discharge into existing
stormwater management pond
- Discharge to the Russell WWTP
- Standby natural gas generator

A map of Russell's existing wastewater collection is shown in Figure 8-1. The majority
of Russell is serviced by the sanitary collection system. North of the Castor River is fully
serviced by the collection system, conversely, portions south of the Castor River are
serviced by private sewage systems.
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Figure 8-1: Russell Sewage Collection System Existing Conditions
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8.1.2 Future Sewage Pumping Station Capacity Requirements

A wastewater collection system model was developed and calibrated using results from
a recent sewer flow monitoring study in the Township (2023-2024), flow monitoring
report can be found in Appendix D. The 2046 average and peak wastewater system
flows were input into the model based on the proposed locations of new developments.
The model was used to identify potential capacity exceedances for the existing SPSs
and any requirements for additional SPSs. The peak flows to the SPSs as determined
through the modelling of the 2046 planning scenario are shown in Table 8-2 in
comparison to the existing SPSs’ capacities and existing (2024) peak flows.

A new SPS 4 is planned to service developments in the southwest of Russell and
discharge to SPS 1. A new SPS 5 is planned to service developments in the northeast
of Russell (New OP_2) and discharge to SPS 3.

Based on the modelling results, the existing SPS 1 requires firm capacity upgrades to
service projected 2046 peak flows. The Township has an ongoing detailed design
project to upgrade SPS 1 which will confirm the future firm capacity requirements. SPS
2 and SPS 3 are sufficiently sized to accommodate the 2046 peak flows.

Table 8-2: Russell Sewage Pumping Stations Capacities vs. Future Peak Flows

Sewage Pumping Existing Station 2024 Peak Flow 2046 Peak Flow

Station Capacity (L/s) (W) (W)

SPS 1 80 34.3 135®

SPS 2 23.5 3.09 5.31

SPS 3 110 4.67 32.93

SPS 4 (future) - - 64(2)

SPS 5 (future) - - 15®)
Table Notes:

(1) Required R-SPS-1 future firm capacity to be confirmed during detailed design of
R-SPS-1 upgrades.

(2) Source: (Mclntosh Perry, 2024).

(3) Required R-SPS-5 firm capacity to be confirmed in future studies.
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8.1.3  Future Collection System Capacity

The model was also used to identify potential sewage collection system capacity issues
and surcharging. As shown in Figure 8-2, no hydraulic capacity issues were noted, as
shown by the network ratios of sewage depth to diameter of sewer (d/D) remaining
below 0.85. However, the sanitary sewer on Craig Street is approaching capacity and
should be considered for upsizing during future road work projects on Craig Street.
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Figure 8-2: Russell Collecti