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1. Introduction

The City of Clarence-Rockland is part of the counties of Prescott and Russell. As part of the
Official Plan of the United Counties of Prescott and Russell, the urban area of Clarence-Rockland
was identified for expansion. This expanded urban area will accommodate new urban
development to meet Clarence-Rockland’s projected growth over the planning period to 2035.
Fotenn, CIMA+ and Shore Tanner were retained by the City of Clarence-Rockland (City) to
complete a Secondary Plan for the Expansion Lands. Once complete, this Secondary Plan will
be appended to the Official Plan for the City’s Urban Area as an amendment.

1.1 Study Area

The proposed growth area is located southeast of the existing urban area, immediately adjacent
to Caron Street as illustrated in Figure 1. The area is comprised of approximately 137.23 hectares
(ha) of land held under multiple ownerships in blocks of land that are currently undeveloped or in
use for agricultural purposes.

Figure 1: Expansion Lands
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As depicted in Figure 1, the study area (Expansion Lands) includes the area south of David Street
and west of Clarence Creek. It is situated mostly to the east of Caron Street, except for an area
of approximately 23 hectares on the west side of Caron Street in the southwest of the Expansion
Lands. The Rockland Golf Club and the residential neighbourhood of Rockland East are located
to the north of the Expansion Lands.

1.2

Background Documents

The following background drawings, studies and guidance documents were obtained as part of
the Master Servicing Study:

City of Clarence-Rockland Design Guidelines for Subdivisions and Site Plans, dated June
2018;

City of Clarence-Rockland existing infrastructure model plan views in PDF form for the
sanitary network, storm sewer network and water distribution network;

City of Clarence Rockland existing infrastructure GIS files and LiDAR surface;

City of Clarence-Rockland fire hydrant flow test data for Hydrant numbers: 351, 213, 212,
208 and 179;

Sanitary Master Plan Update — Final Report by CH2M Hill, dated November 2009;

Sanitary Sewer Calculation Sheet for Caron St. Reconstruction by WSP, dated April 29,
2013;

Proposed Sanitary Servicing Areas sheet number SK1.23 by GENIVAR, Issued for ECA,
dated January 23, 2013;

Sewage Pumping Station Capacity and Condition Assessment and Sanitary Treatment
Facility Capacity and Capital Investment Report by WSP, dated June 9, 2014;

Clarence-Rockland Sewage Treatment Plant Upgrades — Equalization Tank Conceptual
Design Report (FINAL) by RVA, dated May 29, 2017,

OCWA Quarterly Operations Report Card for the City of Clarence-Rockland Water and
Wastewater Facilities, 4™ Quarter 2016;

Plan and Profile of Caron Street As-Built Drawings by GENIVAR, dated November 25,
2015;

Clarence-Rockland and Limoges Water Servicing Study by CH2MHill, dated April 24,
2018;

Design Brief for Sewage Pumping Station No. 9, Revision 1 by Atrel Engineering Ltd.,
dated November 2018;

190702_master servicing study_FINAL_rev01.docx 2
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e Pumping Station No. 9 Issued for Approval Drawings by Atrel Engineering Ltd., dated
November 16, 2018;

e Stormwater Management Pond Design Brief for Morris Village Subdivision by JFSA Water
Resources and Environmental Consultants, dated May 2009 and updated October 2017;

e Topographical Survey for Lot 23 Concession 2 by Arpentages SCHULTZ BARRETTE
Surveying, Ref. No. CON. 2(0.S.)-28;

e Final Preferred Concept Plan and Final Densities by Fotenn Planning and Design, dated
March 4, 2019

1.3 Design Criteria

This section provides an overview of the design criteria for the Expansion Lands based on the
City of Clarence Rockland, South Nation Conservation (SNC), and Ministry of the Environment,
Conservation and Parks (MECP) guidelines.

1.3.1 City of Clarence-Rockland Design Guidelines

Generally, Part 4 — Design Requirements, of the City of Clarence-Rockland’s Design Guidelines
for Subdivisions and Site Plans was utilized for this study and should be followed in development
of the proposed Expansion Lands. A brief summary of the key design criteria is provided below:
Watermains:

e Fire protection demand is to be per the requirements of the Fire Underwriters Survey;

e An average flow of 350 L/person/day and the per unit population provided in Table 4-
12 of the design guidelines was used to develop flows for residential land use areas;

e An average flow of 28 m®ha per day was used to develop flows for commercial and
community facility land use areas;

e Domestic peaking factors used for minimum hour, maximum day and peak hour were
obtained from Table 4-14 of the design guidelines; and

e The watermain system must be designed to meet the pressure requirements outlined
in Table 4-15 in the design guidelines.

Sanitary Sewers:

e An average flow of 350 L/person/day and the per unit population provided in Table 4-
1 of the design guidelines was used to develop flows for the residential land use areas;

e An average flow of 28 m*/ha per day was used to develop flows for commercial and
community facility land use areas;

e Extraneous flows of 0.28 L/s/ha and 0.14 L/s/ha were used for residential and
commercial areas, respectively;
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The peaking factor for residential areas was determined using the Harmon formula
and a peaking factor of 1.5 was used for commercial areas;

Full flow velocity in sanitary sewers is to be a minimum of 0.6 m/s and a maximum of
3.0 m/s; and

Actual velocities have been considered to ensure self-cleansing velocities are
achieved.

Storm Sewers and Stormwater Management:

1.3.2

Storm sewers were designed to convey a 5-year return frequency storm and sized
using the Rational Method;

An inlet time of 15 minutes was utilized;

Runoff coefficients used for sewer sizing were obtained from Table 4-5 of the design
guidelines;

IDF curves based on Ottawa rainfall intensities and the Ottawa Sewer Design
Guidelines were used;

Depth of rainfall data was obtained from MTQO’s IDF Curve Lookup tool for the project
site;
The 100-year post-development peak flow shall not exceed the 100-year pre-

development peak flow, and the 5-year post-development peak flow shall not exceed
the 5-year pre-development peak flow;

A minimum of 80% total suspended solids (TSS) removal is to be provided;

The SCS Type Il storm event distribution for both the 24-hour storm event duration
was used to size the SWM ponds; and

Full flow velocity is storm sewers is to be a minimum of 0.8 m/s and a maximum of
3.0 m/s.

Ministry of Environment, Conservation and Parks (MECP)

Additional stormwater runoff from new pavement can impact receiving watercourse and flood
conditions. Quality and quantity control measures to treat stormwater runoff should be considered
for all new impervious areas and, where possible, existing surfaces. A Stormwater Management
Plan should be prepared in accordance with the MOECC “Stormwater Management Planning and
Design Manual” dated May 2003.

The MOECC Design Guidelines for Sewage Works and Design Guidelines for Drinking Water
Systems should be referenced where applicable.

1.3.3

South Nation Conservation Authority (SNCA)

No specific design criteria were identified by SNCA at the time of this study. However, the
following two documents should be considered at the detailed design stage:
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e Clarence Creek Floodplain Mapping Report DRAFT prepared by SNCA, dated April
2019; and

e UCPR Stormwater Facilities Planning and Maintenance Guide DRAFT 2 prepared by
SNCA, dated May 27, 2019.

2. Existing Conditions

This section is provided to summarize key components of the City’s existing infrastructure which
will be utilized to support the Expansion Lands. The following observations are based on a review
of as-built drawings as well as background reports and documents supplied by the City.

This is a preliminary review of existing water, sanitary and stormwater servicing. Prior to
development, the exact location and capacity of relevant services should be determined.

2.1 Water Distribution System

The City’s water distribution system consists of a water treatment plant, transmission mains,
distribution mains, reservoirs and pump stations. The sections below provide further details
regarding existing capacities and any significant constraints.

211 Water Treatment Plant Capacity and Demand

Based on the information presented in the Final Report for the Clarence-Rockland and Limoges
Water Servicing Study by CH2MHILL, provided by the City to CIMA+, the following existing
capacities have been identified for the Clarence-Rockland Water Treatment Plant (WTP):

e Existing WTP capacity is 13,500 m*/day; and the
e Existing WTP high lift pumping capacity is 13,500 m3®/day.

These values represent the maximum amount of treated water that the WTP can produce using
existing equipment and processes. An excerpt from the report is provided in Appendix C1.

Consumption rates are compiled into an annual Summary Report by Ontario Clean Water Agency
(OCWA). OCWA is a quasi-private sector corporation that operates the urban water system under
contract with the City. The 2016 Summary Report of water consumption is provided in
Appendix C2. Key items drawn from this report include:

e The highest value of the Daily Flow Maximums for 2016 was 8,823.4 m®day. This
represents the highest water demand day during the year;

e The average of the Daily Flow Averages for 2016 was 6,170.51 m®/day. This represents
an average day of water consumption over the year.

Based on this information, it is evident that water treatment plant capacity (13,500 m®/day)
exceeds 2016 average day usage (6,170 m®day). It also exceeds peak water consumption as
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recorded in 2016 (8,823 m®/day). Not considering any on-going or other future development within
the City, the available information suggests that an additional 4,677 m*/day of treated water can
be produced by the WTP in support of Expansion Lands development.

Although the WTP appears to have capacity, the Final Report for the Clarence-Rockland and
Limoges Water Servicing Study recommended that around the year 2027, to be able to meet
future water demand based on growth estimated in the report, the existing WTP will have to
undertake capacity upgrades. The capacity upgrades identified in the report are listed below:

e Acquire land adjacent to the existing WTP to expand the WTP;
e Increase the WTP treatment capacity;

e Increase the WTP high lift pumping capacity;

e Increase the clear well storage volume at the WTP;

e Replace existing 300 mm diameter Edwards St. watermain with a new 500 mm diameter
watermain; and

e Increase Caron Booster Station capacity.

21.2 Water Distribution Mains and Transmission Mains

Based on water distribution system model information provided by the City, the proposed
Expansion Lands area is currently not serviced by the City’s water distribution system. Figure 4-
1 from the CH2MHILL report found in Appendix C1, shows existing pressure zones for the City.
Based on this information, the proposed Expansion Lands will be located within existing Pressure
Zone 2 (green highlighted area) and have the following water infrastructure nearby which are
expected to be instrumental in servicing the Expansion Lands area:

e Existing 200 mm diameter watermain on David Street;
e Existing high pressure 300 mm diameter transmission main on Caron Street; and the
e Caron Street Booster Station.

It is expected that the Expansion Lands can be serviced by the Caron Street Booster Station.
Based on the CH2MHILL reportin Appendix C1, the existing capacity of the Caron Street Booster
Station is 3,975 m®/day. Currently, the existing capacity exceeds the monthly maximum usage
which was measured at 2,563 m3/day in 2016. Based on this information, it is estimated that the
available capacity in the Caron Street Booster Station is 1,412 m®day. See the Quarterly
Operations Report Card by the OCWA in Appendix C3.

Although the Caron Street Booster Station appears to have capacity, the Final Report for the
Clarence-Rockland and Limoges Water Servicing Study recommended that around the year
2027, to be able to meet future water demand based on growth estimated in the report, the
existing Caron Street Booster Station will have to undertake capacity upgrades.

190702_master servicing study_FINAL_rev01.docx 6
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2.2 Sanitary Sewer System

The City’'s sanitary sewer system consists of sewers, numerous pumping stations and a
wastewater treatment plant (WWTP). The sections below provide further details regarding existing
capacities and any significant constraints.

221 Sanitary Sewers

Based on City provided as-built drawings from the Caron Street Reconstruction project dated
November 25, 2015 (Appendix C4), existing sanitary sewers adjacent to the proposed Expansion
Lands development consist of the following:

e A 300 mm diameter sanitary sewer on Caron Street flowing to the south, which starts as
a 200 mm diameter sewer north of Fairway Drive. This sewer terminates in a manhole
approximately 35 m south of David Street;

e A 450 mm diameter forcemain on Caron Street, capped south of David Street and
connected to the deep sanitary sewer near the intersection of Caron Street and Docteur
Corbeil Boulevard; and

e A 250 mm diameter sanitary sewer on David Street, from Caron Street to the capped
location approximately 20 m east of the sanitary sewer in Caron Street.

It should be noted that the above identified sewers and forcemain are currently not in service.

As part of the Caron Street Reconstruction project, the deep sanitary trunk sewer near the
intersection of Caron Street and Docteur Corbeil Boulevard was upgraded to accommaodate future
flows from on-going and identified development areas. The sanitary sewer calculation sheet for
the deep sanitary trunk sewer along with a sketch showing the sanitary servicing areas can be
found in Appendix C4. The Expansion Lands are identified as Area 33 and Area 34 in the
Sanitary Servicing Areas sketch, SK1.23. Based on this information, the deep sanitary trunk
sewer along Caron Street considers future development in the proposed Expansion Lands area
as well as other development areas. In ultimate build out conditions the deep sanitary trunk sewer
along Caron Street will be operating with a theoretical 13% reserve capacity. Further investigation
should be conducted to measure the actual sanitary flow to determine actual sanitary sewer
capacity.

2.2.2 Sanitary Pumping Stations

The City has constructed several sewage pumping stations in the existing urban area to pump
sewage flows towards the WWTP. Currently, a total of eight existing sanitary pumping stations
are in operation and one is being designed.

Pumping Station No. 1 is the City’s largest pumping station, as it transfers collected sewage from
the full urban service area to the Clarence-Rockland WWTP. It is located south of Highway 17,
next to Caron Street, and would collect flow from the proposed Expansion Lands. A review of the
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Sewage Pumping Station Capacity and Condition Assessment and Sanitary Treatment Facility
Capacity and Capital Investment Report by WSP, dated June 9, 2014, found in Appendix C5,
was conducted and the following list of information for Pumping Station No. 1 was identified:

e Existing average daily flow is 44.14 L/s (estimated 2013 flows from 2005 data);

Existing maximum daily flow is 82.19 L/s (estimated 2013 flows from 2005 data);

e Existing peak instantaneous sewage flow is 203.91 L/s (estimated 2013 flows from 2005
data);

e Existing firm rated capacity is 200 L/s; and

e Flows more than 200L/s from Pumping Station No. 1 have been reported by O.W.C.A. in
the past 5 years.

Based on this information, it appears that Pumping Station No. 1 is currently operating at or even
beyond its firm capacity and requires upgrades to accommodate any additional flows from future
developments. The WSP report went further into options for increasing the capacity of Pumping
Station No. 1 and associated cost estimates. An excerpt from the WSP report has been provided
in Appendix C5. Further investigation into the capacity of Pumping Station No. 1 is required
before development of the Expansion Lands.

Pumping Station No. 9 will be located within the Morris Village development and is currently under
review by the City. When constructed, Pumping Station No.9 will have a capacity to
accommodate the flows for a proposed development of 260 L/s. The flows from Pumping Station
No. 9 will be discharged to the deep sanitary trunk sewer near the intersection of Docteur Corbeil
Boulevard and Caron Street.

The sanitary drainage area for Pumping Station No. 9 accounts for a portion of the proposed
Expansion Lands development, located on the west side of Caron Street. This portion of the
proposed Expansion Lands development falls within area External 3 as shown on the Issued for
Approval drawings. An excerpt from the Design Brief dated November 2018 as well as the Issued
for Approval Sanitary Drainage Area Master Plan (Drawing No. 110704-PSSANMI) dated
November 16, 2018, have been provided in Appendix C6.

Although the portion of the Expansion Lands on the west side of Caron Street was accounted for
in the design of Pumping Station No. 9, it is assumed all areas within the Expansion Lands will be
serviced by a pumping station located within the Expansion Lands.

2.2.3 Wastewater Treatment Plant

The system of sanitary sewers and pumping stations collectively direct sanitary flows to a single
WWTP that supports the Clarence-Rockland serviced area. The City's WWTP is a secondary
treatment facility based on sequencing batch reactor technology. Disinfection is provided by
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chlorination prior to discharge to the Ottawa River. Sludge is stabilized through an aerobic
digestion process prior to storage on site and land application.

According to the Amended Certificate of Approval Number 3-0466-93-967, dated
February 14, 1996, found in Appendix C5, the current rated capacity of the WWTP is as follows:

e Rated Average Daily Flow Capacity of 6,800 m®/day;
e Rated Maximum Daily Flow Capacity of 17,340 m3/day; and a
e Rated Peak Flow Capacity of 20,400 m3/day.

Under existing peak flow conditions, the WWTP does not provide enough retention time for
chlorination prior to discharging to the Ottawa River.

Based on the Equalization Tank Conceptual Design Report by RVA, the City is undertaking the
following upgrades to the WWTP to address capacity issues and provide for future growth:

e Increase the pumping capacity and conveyance capacity of Pumping Station No. 1 to 400
L/s; and

e Twinning the forcemain to convey an ultimate peak flow capacity of 850 L/s and for
operation redundancy.

e Construction of a new headworks facility, complete with fine screening and grit removal
system to improve both pre-treatment and secondary treatment effectiveness; and,

e Design and construction of an equalization tank, as previously identified within the long-
term plan for the WWTP, to normalize peak flows from inflow and infiltration.

It is anticipated that these modifications will improve the WWTP’s ability to accommodate future
growth within the City. An excerpt of the RVA report has been provided in Appendix C7. Further
investigation into the capacity of the WWTP is required before development of the Expansion
Lands.

2.3 Drainage and Storm Sewer System

The pre-development condition of the proposed Expansion Lands is rolling cultivated fields which
drain to low areas and eventually to adjacent ditches and creeks. The major creeks adjacent to
the Expansion Lands are Clarence Creek and Lafontaine Creek, both creeks are tributaries to the
Ottawa River. The proposed Expansion Lands are approximately 3 to 3.5 km upstream from the
confluence of the creeks with the Ottawa River.

Caron Street (north of David Street) has an urban cross section and handles runoff from the
roadway by catch basins and storm sewers. Appendix C8 shows the catchment areas for the
storm sewers, along with the associated storm sewer calculation sheet for sizing the piping
network. The portion of Area M on David Street and south of David Street identified in
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Appendix C8 fall within the proposed Expansion Lands. It has been assumed for this study, that
drainage within this catchment will be serviced by the Expansion Lands.

Currently Caron Street (south of David Street) and David Street have a rural cross section and
handle runoff from the roadway by roadside ditches and culverts until a stormwater outfall is
reached. Runoff from the cultivated lands follows the path of least resistance until Clarence Creek
or Lafontaine Creek is reached. No existing stormwater management (SWM) facilities were
identified in the review of infrastructure servicing the Expansion Lands.

Two sources of topographical were reviewed as part of this study. One source was a
topographical survey for Lot 23 Concession 2 by Arpentages SCHULTZ BARRETTE Surveying
and the other source was LIiDAR data provided by the City. A copy of both sources of
topographical information have been attached in Appendix C10.

A pre-development catchment analysis was performed on LiDAR data, provided by the City, for
the proposed Expansion Lands. It is estimated the study area consists of four subcatchments.
Three of the subcatchments discharge to Clarence Creek in the East and one subcatchment
discharges to Lafontaine Creek in the West. See Figure 2 below and the Conceptual SWM
Facility Locations Sketch in Appendix C13.

Preliminary stormwater runoff calculations were completed for the Expansion Lands under pre-
development conditions using parameters listed in Section 1.3.1 and taken from the City of
Ottawa Sewer Design Guidelines. It was estimated that pre-development lands ranged from
approximately 0.36% to 3.5% impervious surfaces. Percent impervious parameters were
estimated by measuring impervious areas (i.e. roofs, driveways and roadways) and comparing
them to the total subcatchment area. Figure 2 below is a screenshot from the PCSWMM model
used to estimate peak runoff. The figure is not to scale and the subcatchments as well as the
outlets are shown schematically. The subcatchments are labeled as S1 through S4. Each
subcatchment drains to an outlet which is identified by a red triangle. The number below the
subcatchment ID is the estimated area in hectares.
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Figure 2: Screenshot of Pre-Development Model Sub-Catchments

Information from Figure 2 above is presented in Table 1 below. The peak runoff shown in
Figure 2 and Table 1 was estimated using the 24 hour 100-year SCS Type Il design storm.
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Table 1: Pre-Development Model - 24hr 100yr Design Storm

Sub-Catchment Area (ha) Peak Runoff (m?/s)
S1 25 1.62
S2 26.4 3.05
S3 54.7 4.13
S4 45.5 3.83

The numbers in bold in Table 1 above indicate the release rate used to control post-development
flows to pre-development flows.

3. Proposed Conditions

From a servicing perspective, the Study will address how the Expansion Lands will increase water
and wastewater demands, and how these demands will be accommodated by the municipal
system. From a stormwater management perspective, the Study will address how increased
impervious surfaces and runoff will be conveyed and controlled in order to meet quantity, quality
and erasion control criteria for the City.

This section is provided to identify critical infrastructure required to service the study area as it
relates to the Preferred Concept Plan as shown in Appendix B. The following estimates are
based on a high-level analysis of projected land use areas and densities as well as background
reports and documents supplied by the City.

At this time, the future population and demands for the proposed Expansion Lands are not certain,
but they have been estimated for the purposes of this Study. Further analysis will be required
during the design development and approvals stage that will quantify water, sanitary and
stormwater demands based on proposed phasing. These demands will be used to determine how
new developments can be serviced through the existing infrastructure.

3.1 Population Estimate

Table 2 below shows the estimated population for the Expansion Lands which were used to
develop water demands and sanitary flows.
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Table 2: Population Density Estimate

Land Use Gross Medium Scenario Employment

Designation Area (ha) _ _ _ _
Projected  Projected Projected Projected
Units Population  Floor Area Employment

(m?)

Low Density 76.46 688 2,339 N/A N/A

Residential

Medium Density 22.55 203 548 N/A N/A

Residential

High Density 11.14 100 180 N/A N/A

Residential

Commercial 2.91 N/A N/A 7,283 182

Other (parks, etc.) 24.17 N/A N/A N/A N/A

Total 137.23 991 3,067 7,283 182

The population project above is based on projected units for specific land use areas provided by
Fotenn and person per unit ratios as identified in the City’s design guidelines.

3.2 Water Servicing

Future water demands for the ultimate build out of the Expansion Lands were estimated using the
design criteria for watermains listed in Section 1.3.1, the Preferred Concept Layout and the
population density estimate. Table 3 below shows the person per unit type that was used for each
land use type.

Table 3: City of Clarence-Rockland Design Guidelines Table 4-12 Average Persons per Unit
(Residential Uses)

Land Use Type Unit Type Persons Per Unit
Low Density Residential, single family 3.4
Medium Density Residential, townhouse (row) 2.7
High Density Apartment, average 1.8

Based on the population density estimate in Section 3.1, the ultimate build out population of the
proposed Expansion Lands is approximately 3,067 people. Using this estimated population along
with Table 4-14 from the City design guidelines, the following peaking factors were used to
estimate water demand for residential land use areas:
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¢ Minimum Hour Factor of 0.50;
e Maximum Day Factor of 2.00; and
e Peak Hour Factor of 3.00.

Peaking Factors for Commercial/Community Center land use areas were obtained from City of
Ottawa Water Design Guidelines and are 1.5 for Maximum Day and 1.8 for Maximum Hour. The
estimated water demand for the ultimate build out of the Expansion Lands are shown in Table 4
below and supporting calculations can be found in Appendix C11.

Table 4: Water demand for the ultimate build out

Land Use Type Average Daily Daily Peak Flow Hourly Peak Flow

Consumption (L/s) (L/s) (L/s)

Low Density 9.48 18.95 28.43

Medium Density 2.22 4.44 6.66

High Density 0.73 1.46 2.19

Commercial/Community 16.60 24.90 29.88

Center

Total 29.03 49.75 67.16

As indicated in Section 2.1.2 above, it is estimated that the available capacity of the Caron Street
Booster Station is 1,412 m®/day. When comparing the estimated Average Daily Consumption of
the proposed Expansion Lands, 29.03 L/s (2,508.19 m®/day), to the available capacity of the
Caron Street Booster Station, 1,412 m?/day, it appears there is insufficient capacity of the Caron
Street Booster Station to meet the estimated water demand of the ultimate build out. Further
investigation and analysis prior to development of the Expansion Lands is recommended to
determine the appropriate capacity improvements and timing of the capacity improvements to
support the proposed Expansion Lands.

At the time of detailed design, the water system should be looped through the Expansion Lands.
The specific connections and extensions of the water infrastructure to create a looped system are
to be determined at the detailed design stage. Furthermore, this development will be serviced by
a high pressure watermain. Individual services to each unit will likely require pressure reducing
valves (PRVs) or PRVs will likely be required on the watermain within the right-of-way. A detailed
watermain analysis will assist in determining requirements and appropriate locations of the PRVSs.
See the Proposed Water Servicing Sketch in Appendix A for a conceptual layout.

Fire flow requirements were not evaluated as a result of specific development information not
being known at the time of this study (i.e. building size, location, use, setbacks, etc.). A fire flow
analysis will need to be conducted at the time of detailed design.
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Further analysis and hydrant flow tests will be required to determine capacities and servicing
opportunities for individual developments and the reserve pressure within the municipal system.
These calculations are dependent on individual site plans and the results of surrounding hydrant
flow tests and cannot be accurately estimated at this stage.

3.3 Sanitary Servicing

Preliminary sanitary demand calculations were completed for the Expansion Lands assuming
ultimate build out. A demand was calculated by using the design criteria for sanitary sewers listed
in Section 1.3.1, Table 5 below, the Preferred Concept Layout and the estimated population
density. Assuming a standard infiltration rate of 0.28 L/ha/s for residential land use areas,
0.14 L/s/ha for commercial/community center land use areas and using the Harmon Peaking
Factor Formula for residential land use areas only, the estimated peak sanitary flows for the
proposed Expansion Lands were calculated as 77.45 L/s. An infiltration rate of 0.14 L/s/ha for
commercial/community center land use areas was used to fall in line with the sanitary model used
in the Sanitary Master Plan Update. An excerpt of the Sanitary Master Plan Update has been
provided in Appendix C9.

Table 5: City of Clarence-Rockland Design Guidelines Table 4-1 Average Persons per Unit
(Residential Uses)

Land Use Type Unity Type Person Per Unit
Low Density Residential, single family 3.4
Medium Density Residential, townhouse (row) 2.7
High Density Apartment, average 1.8

Sanitary design calculations can be found in Appendix C12. During the preliminary sanitary
sewer design, catchment areas 34 _5 and 34 _4 were only able to meet the cleansing velocity
requirement with relatively steep slopes when compared to the rest of the system. If the steep
slopes were implemented, it would cause the need for deep trunk sewers downstream. Therefore,
to reduce the risk of these complications, we recommend maintaining minimum slopes in the
upstream sewer network and to implement a flushing program. Further analysis will be required
at the detailed design stage to assess the capacity of individual sewer connections as well as the
requirement of flushing programs.

Due to the topography of the proposed Expansion Lands, a sanitary pumping station will be
required for servicing. As part of the Caron Street Reconstruction project, a 450 mm diameter
forcemain was installed in Caron Street. The existing forcemain is capped south of David Street
and connected to the deep sanitary sewer near the intersection of Caron Street and Docteur
Corbeil Boulevard. Currently, the forcemain is not in use and studies supporting its size have not
been provided. Further analysis will be required at the detailed design stage to assess the
capacity of the forcemain.
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The pumping station location is recommended to be placed in the northeast corner of the
proposed Expansion Lands, south of David Street and west of Clarence Creek. This location is
the lowest point within the proposed Expansion Lands which is closest to an existing City road.
Having the pumping station located near the low spot on site reduces the risk of having long deep
sanitary sewers and a deep sanitary pumping station. CIMA+ recommends the location of the
sanitary pumping station be revisited at the time of development when more accurate information
is available on the phasing of development. Depending on the desired phasing of the Expansion
Lands, a second sanitary pumping station or a temporary sanitary pumping station may be
required. See the Proposed Sanitary Servicing Sketch in Appendix A for a conceptual layout of
the sanitary network.

As indicated in Section 2.2 above, it is estimated that both the WWTP and Pumping Station No. 1
will require capacity improvements to support the proposed Expansion Lands. Further
investigation into the capacity of the WWTP and Pumping Station No. 1 is required before
development of the Expansion Lands.

3.4 Storm Servicing and Stormwater Management

To direct drainage from future developed lots and roadways, a storm sewer system will need to
be designed and constructed. The Rational Method was used to conduct a preliminary analysis
for storm sewer sizing of the trunk sewers. Future runoff for the ultimate build out of the Expansion
Lands was estimated using the design criteria for storm sewers and stormwater management
listed in Section 1.3.1 and the Preferred Concept Layout. Runoff coefficients used in this analysis
are shown below in Table 6 below:

Table 6: Runoff Coefficients Used in Storm Sewer Sizing Calculations

Land Use Type Source Runoff Coefficient (C)
Low Density Single Family (urban) 0.40
Medium Density Row housing, townhouses 0.60
High Density Apartments 0.70
Commercial/Community Commercial 0.80
Center

The results of the preliminary analysis can be found in Appendix C13 and are shown on the
Proposed Storm Servicing Sketches (SK-01 and SK-02) in Appendix A. Although the storm
sewers were designed to convey a 5-year return frequency storm, it should be noted that the high
density and commercial/community center land use areas are restricted to releasing the quality
event volume as defined in Table 3.2 from the Stormwater Management Planning and Design
Manual from the MOECC (currently MECP). Further discussion of the SWM facilities is provided
below.
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SWNM facilities will be required within the Expansion Lands in order to meet quantity, quality, and
erosion control criteria defined in the City’s design guidelines. Such end of pipe facilities as
wetlands, wet ponds and dry ponds need to be correctly implemented to meet stormwater
objectives. As identified in Section 2.3, four possible outlets were identified from existing
topographical information during a pre-development catchment analysis. Generally, the four
outlets are located near the low spots within the proposed Expansion Lands and were considered
as potential locations for future SWM facilities.

Through consultation with the City, it was decided to limit the number of stormwater management
facilities servicing the proposed Expansion Lands to two facilities in order to reduce the future
operation and maintenance costs. Furthermore, each pond will provide quality control for the
entire catchment area serviced by it, but only quantity control for the low and medium density land
use areas serviced by it. Therefore, on-site quantity controls for the high density and
commercial/community land use areas will be required at detailed design. As a result of reducing
the potential number of SWM facilities from four to two, there is an increased risk of significant
grading requirements to ensure positive drainage to the SWM facilities.

Preliminary stormwater runoff calculations were completed for the Expansion Lands under pre
and post-development conditions. It was assumed that post-development lands will increase to
approximately 55% impervious surfaces. A post-development approximation of 55% was
assumed as this would generally represent a low to medium density development. A post-
development approximation of 90% was assumed for high density and commercial development.
There are opportunities to reduce the impervious area, but this value provides a fair and
conservative estimate for the purpose of this study. CIMA+ recommends that this value be
revisited at the time of development when more accurate information is available on the form of
development.

The computer software PCSWMM was used to estimate runoff and approximate storage volumes,
using the parameters listed in Section 1.3.1 and taken from the City of Ottawa Sewer Design
Guidelines. Figure 3 below is a screenshot from the PCSWMM model used to estimate peak
runoff for the post-development scenario. The figure is not to scale and the subcatchments as
well as the outlets are shown schematically. The subcatchments are labeled as S3 and S4 as
well as H1 through H3. Each subcatchment drains to an outlet which is identified by a red triangle.
The number below the subcatchment ID is the estimated area in hectares.
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Figure 3: Screenshot of Post-Development Model Sub-Catchments

When comparing the pre-development subcatchments shown in Figure 2 to the post-
development subcatchments shown in Figure 3, it should be noted that the post-development
subcatchment S3 incorporates the pre-development subcatchment areas S1 and S2.
Furthermore, high density land use areas as well as commercial/community centers, identified as
H1 and H2, have been subtracted from the overall subcatchment area for S3 due to these areas
proposed requirements for on-site quantity control. The same approach was used for the post-
development subcatchment area S4. As a rough estimate, Table 7 and 8 below provide a quick
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summary of estimated pre-development peak runoff (allowable release rate), post-development
peak runoff and associated storage volumes for the 24 hour 100-year SCS Type Il design storm.

Table 7: Post-Development Model - 24hr 100yr Design Storm, Catchment S3

Sub- Area (ha) Pre- Post- Quantity Quality Plus
Catchment Development  Development Storage (m®) Permanent
Peak Runoff Peak Runoff Storage (m?)
(m3/s) (m3/s)
S3 93.6 4.13 33.17 37,000 17,784
H1 114 N/A N/A N/A 2,850
H2 1.1 N/A N/A N/A 275

The total estimated storage requirement for Subcatchment S3, which would service the west side
of the site, is approximately 58,000 m3. This reflects the sum of the quantity storage and quality
plus permanent storage volumes identified in Table 7 above rounded up to the nearest thousand.

Table 8: Post-Development Model - 24hr 100yr Design Storm, Catchment S4

Sub- Area (ha) Pre- Post- Quantity Quality Plus
Catchment Development  Development Storage Permanent
Peak Runoff Peak Runoff (m?3) Storage (m?3)
(m3/s) (m3/s)
S4 41.5 3.83 15.04 13000 7885
H3 4 N/A N/A N/A 1000

The total estimated storage requirement for Subcatchment S4, which would service the east side
of the site, is approximately 22,000 m3. This reflects the sum of the quantity storage and quality
plus permanent storage volumes identified in Table 8 above rounded up to the nearest thousand.

It should be noted that the total catchment area is larger than the proposed Expansion Lands area
due to adjacent lands and roadways that are anticipated to contribute runoff to the proposed
Expansion Lands.

The Quantity Storage column reflects the quantity storage required to control the post-
development peak runoff rate to the pre-development peak runoff rate. The Quality Plus
Permanent Storage column reflects the quality storage required per Table 3.2 from the
Stormwater Management Planning and Design Manual from the MOECC (currently MECP). The
criteria used for Table 3.2 from the Stormwater Management Planning and Design Manual is as
follows:

e 80% long term S.S. removal level,
e SWMP Type is a Wet Pond;
e 55% impervious level for low and medium density residential areas; and

e 85% impervious level for high density and commercial/community center areas.
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The total storage requirements are rough estimates and they should be confirmed/further
optimized during the detailed design stage. Hydrographs produced by the PCSWMM model which
show the estimated storage volumes and respective release rates can be found in Appendix C13.

The proposed locations of the SWM facilities, as shown in Appendix A, are based on LiDAR
information and discussions with the City. A preliminary analysis was conducted to verify cover
requirements are met and the SWM facility can have a gravity outlet to adjacent watercourses.
This preliminary analysis identified that fill will likely be required around the upstream storm sewer
located on Street C. The storm sewer in the southern end of Street B has roughly 1 meter of cover
when taking into consideration the existing ground elevation. During detailed design when more
accurate information becomes available, the exact location of the SWM facilities should be
reviewed to ensure gravity discharge to their identified outlets.

4. Dry Utilities

The term dry utilities commonly refer to hydro, gas and communication infrastructure. Currently,
there has been no correspondence with Owners of dry utility infrastructure that service the City.
A draft of this report should be circulated to known utility companies in the area prior to any
development of the Expansion Lands to identify constraints or specific requirements associated
with the development.

5. Implementation, Phasing and Costing

Based on the previously mentioned engineering studies and estimated demands for water and
sanitary services, the ultimate build out scenario for proposed Expansion Lands requires the City
to implement capacity upgrades to the following critical City infrastructure:

e Water Treatment Plant;

e Caron Street Booster Station;

¢ Wastewater Treatment Plant; and
e Pumping Station No. 1.

The phasing of the proposed Expansion Lands poses implications on the cost of developing the
lands. Development considerations such as stormwater management facility locations, significant
grading (cut and/or fill), the sanitary pumping station and deep trunk sewers have been identified
for planning purposes on the Civil Infrastructure Figures in Appendix A and should be optimized
during detailed design.

Depending on the desired phasing of the Expansion Lands, a second sanitary pumping station or
a temporary sanitary pumping station may be required. The location of any sanitary pumping
station should be reviewed when further information is known about the phasing of the
development.
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Currently, phasing for the proposed Expansion Lands is unknown. It is recommended that the
City conduct a Master Phasing Study to assess which area of the proposed Expansion Lands
should be developed first and the timing of capacity upgrades to critical City infrastructure.

6.

Conclusions and Recommendations

The report has described the existing conditions with respect to municipal infrastructure and the
proposed municipal infrastructure for implementation of the expansion lands. The findings of this
study are summarized as follows:

1.

The Expansion Lands projected population used to estimate water and sanitary demand
was estimated at 3,067 people.

Based on the Final CH2MHILL report for the servicing Clarence-Rockland and Limoges,
around the year 2027 the City’s WTP will be required to undertake capacity upgrades to
meet further demand. This is for the scenario in the report which discusses only servicing
the City.

It appears there is insufficient capacity of the Caron Street Booster Station to meet the
estimated water demand of the ultimate build out. Further investigation and analysis prior
to development of the Expansion Lands is recommended to determine the appropriate
capacity improvements and timing of the capacity improvements to support the proposed
Expansion Lands.

At the time of detailed design, the water system should be looped through the Expansion
Lands. The specific connections and extensions of the water infrastructure to create a
looped system are to be determined at the detailed design stage. Further analysis will be
required to calculate individual fire flow rates and confirm that minimum and maximum
pressure requirements are maintained under the various demand scenarios (i.e. maximum
day + fire flow).

In ultimate build out conditions the deep sanitary trunk sewer along Caron Street will be
operating with a theoretical reserve capacity of 13%. Further investigation should be
conducted to measure the actual sanitary flow to determine actual sanitary sewer capacity.

Further investigation into the capacity of Pumping Station No. 1 is required before
development of the Expansion Lands.

A new sanitary pumping station will be required to provide sanitary servicing for the
proposed Expansion Lands. This pumping station will connect to an existing 450 mm
diameter forcemain in Caron Street. The pumping station is recommended to be in the
northeast corner of the development. CIMA+ recommends that the number of sanitary
pumping stations and their location be revisited at the time of development when more
accurate information is available on the phasing of development. Further analysis will be
required at the detailed design stage to assess the capacity of the forcemain.
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8. A flushing program for the proposed upstream sewers in the sanitary network may be
required as a result of the sewers not achieving self cleansing velocity.

9. The City is undertaking upgrades to the WWTP. It is anticipated that these modifications
will improve the WWTP’s ability to accommodate future growth within the City. Further
investigation into the capacity of the WWTP is required before development of the
Expansion Lands.

10. At a minimum, two SWM facilities will be required to meet quality, quantity and erosion
control criteria to comply with the City’s design guidelines. Significant grading (cut and fill)
will be required to have the proposed Expansion Lands drain to two SWM facilities.

11. From a preliminary cover analysis for the proposed storm sewers, it was identified that fill
will likely be required for the upstream sewers on Street C and the southern sewer on
Street B to met minimum fill requirements.

Prepared by: Verified by:

B.R. O'DELL

&
g T.G. KENNEDY

100529918 100173201

Brian O’Dell, P.Eng. Tim Kennedy, P.Eng.
Engineer, Infrastructure Project Engineer, Infrastructure
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PROPOSED STORM SERVICING
SKETCH 02

1200 mm

Approximate location
of existing high point

Approximate location
of existing high point

LAND USE STATISTICS

SITE AREA

1,372,345m?
137 hectares

Total Site Area:

AREA % Res
Low Density Residential: 764,561m? 69.41

Medium Density Residential: 225,472m2 20.47

High Density Residential: 111,433m? 10.12

Commercial: 29,130m?

Open Space/Parkland: 64,023m?

Institutional: 22 274m?

Environmental Protection Area: 39,719m?

NOTES

1. The base plan (lot lines, existing roads and surrounding
areas) is based on the City's Open Data and aerial images.
The site area is approximate and all dimensions need to be
confirmed by a proper survey.

2. Assume 30.0m setback from centreline of stream.

3. Assume road ROW of 26.0m.

LEGEND:

PROPOSED STORM
SEWER

APPROXIMATE LOCATION
OF CATCHMENT SPLIT

FLOW DIRECTION
SUBCATCHMENT ID

RUNOFF COEFFICIENT

8
mh
00

STORM CATCHMENT
AREA (ha)

CIMA+ Project No.: AO00846
Prepared By: Brian O'Dell, P.Eng.
Date: 2019-05-03

Note:

1) See Appendix C13 for storm flow calculations and
sewer sizing.
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Environmental Protection Area: 39,719m?
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1. The base plan (lot lines, existing roads and surrounding
areas) is based on the City's Open Data and aerial images.
The site area is approximate and all dimensions need to be
confirmed by a proper survey.

2. Assume 30.0m setback from centreline of stream.

3. Assume road ROW of 26.0m.
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CLARENCE-ROCKLAND EXPANSION LANDS SECONDARY PLAN

PROJECTED DENSITIES AND POPULATION

This projection uses the methodology described in the 2012 Hemson report.

Medium Scenario

Employment

Land Use Designation Gross Area (ha) [Projected Projected Projected Projected

Units Tspeleran Floor Area I?mployment
(m2) (jobs)

Low Density Residential 76.46 688 1,789

Medium Density Residential 22.55 203 528

High Density Residential 11.14 100 261

Commercial 2.91 7,283 182

Other (parks, etc.) 2417

TOTAL 137.23 991 2,577 7,283 182

Projected Density (Medium Scenario):

Assumptions

17 people and jobs/gross hectare

Density scenarios are based on the

2012 Hemson Growth Study

Employment Density

Low
Med
High

7

9
12

25% of land area at 1 job per 40 square metres

Land Use Distribution

Designation Area (square Area Percentage of
metres) (hectares) Total Area

Low Density Residential 764,561 76.46 56%
Medium Density Residential 225,472 22.55 16%
High Density Residential 111,433 11.14 8%
Commercial (Retail) 29,130 2.91 2%
Parks and Open Space 64,023 6.40 5%
Institutional/Community Facility 22,274 2.23 2%
Environmental Protection Area 39,719 3.97 3%
Roads 115,733 11.57 8%
TOTAL 1,372,345 137.23 100%
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SECTION 2

Model Parameters and Assumptions

2.1 Water Demands

2.1.1 Historical Clarence-Rockland Water Demands

Existing SCADA daily flow data was examined to determine existing demands and peaking factors (see
Figure 2-1 for graphical, and Table 2-1 for tabular representation of the data). From the Rockland WTP
and the Caron BS flows, the PZ-1 and PZ-2 flows were calculated. The total system flow was taken from
the Rockland WTP flow meter. The PZ-1 flow was calculated by subtracting the Caron BS flow from the
Rockland WTP flow. The PZ-2 flow was taken from the Caron BS flow meter.

Figure 2-1. Daily SCADA Flow Records — January 2012 to May 2017
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MODEL PARAMETERS AND ASSUMPTIONS

Table 2-1. Daily SCADA Flow Records — Annual Average — 2012 to 2017

Year Total System Zone 1 - Rockland Zone 2 - Villages
2012 4,128.5 2,752.3 1,376.1
2013 3,960.1 2,698.6 1,261.5
2014 3,985.4 2,748.4 1,237.0
2015 4,508.5 3,156.8 1,351.7
2016 4,573.5 3,197.0 1,376.5
2017 4,427.3 3,092.8 1,334.5

Table 2-2. Daily SCADA Flow Records — Total System Average Day, Maximum Day, and 99 Percentile Maximum Day

Demands — 2012 to 2017

Maximum Day 99t

Year Average Day Maximum Day percentile
2012 4,128.5 7,260.1 5,981.8
2013 3,960.1 7,182.1 5,751.7
2014 3,985.4 6,161.1 5,242.7
2015 4,508.5 6,461.7 5,749.3
2016 4,573.5 7,942.6 6,938.0
2017 4,427.3 7,619.2 5,946.4

2.1.2  Future Clarence-Rockland Water Demands

The future City water demand projections are based on the following sources:

Table: Province of Ontario Residential Population by Age Groups (2016-2041) (Province of Ontario)
Report: United Counties of Prescott and Russell Official Plan (2016-2035), Planning Department of
the United Counties of Prescott and Russell (April, 2017) (Planning Department of the United
Counties of Prescott and Russell, 2017)

Report: Official Plan of the Urban Area of the City of Clarence-Rockland (2016-2035), Planning
Department of the City of Clarence-Rockland, (November 19, 2013) (Planning Department of the
City of Clarence-Rockland, 2013)

Table: Development Charges Study — Growth Forecast — Residential Units (April 7, 2017) (Planning
Department of the City of Clarence-Rockland, 2017)

Report: Urban Area Statistiques — Lots approuvés (2015), City of Clarence-Rockland Planning
Department, 2016 (Planning Department of the City of Clarence-Rockland, 2016)

Table: Daily SCADA flow records for the WTP and the Caron BS (2012-2017) (City of Clarence-
Rockland, 2017)

GIS shapefile: UCPR Zoning layer (United Counties of Prescott and Russell, 2017)

Map: The City of Clarence-Rockland — Future Development (Planning Department of the City of
Clarence-Rockland)
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SECTION 2
Using the 99" percentile maximum and average flows, a maximum day multiplier was calculated. The
design maximum day multiplier was rounded up for each.

Hourly flow data from the pumping facilities and the elevated tower would be required to calculate a
peak hour multiplier, however this data was not available. Therefore, the peak hour multiplier was
assumed to be 1.5 times the maximum day multiplier as indicated in the Ministry of Environment (MOE)
Design Guidelines for Drinking-Water Systems, 2008 (Ministry of the Environment, 2008).

Table 2-5. Clarence-Rockland Residential and Employment Demand Multipliers

Description PZ-2 - Villages PZ-1 - Rockland Total®
Minimum (m?/d) 50.4 436.5 1,349.2
Average (m*/d) 1,328.7 2,955.9 4,284.6
Maximum (m?3/d) 2,563.0 6,470.0 7,942.6
Maximum (percentile)' (m?/d) 2,289.6 4,458.8 6,383.3
II\D/Iaa;()imum Day Multiplier (percentile) (times Average 172 151 1.49
Peak Hour Multiplier (times Maximum Day) 1.5 1.5 1.5
Design Maximum Day Multiplier (times Average Day) 1.8 1.6 1.662
Design Peak Hour Multiplier (times Maximum Day) 1.5 1.5 1.5
Notes:

1. Max (percentile) is used for 99" percentile of the observed data to exclude the outliers or erroneous data point

2. Calculated based on total maximum day demand divided by total average day demand with PZ specific demand multipliers
3. The Totals are the combined PZ-1 + PZ-2 flows. The minimum and maximum total flows do not occur concurrently with
the PZ-1 or PZ-2 minimum or maximum flows and therefore are not additive.

2.1.2.4 Projected Future Clarence-Rockland Water Demands

With the total connected residential and employment populations from Section 2.1.2.1, and the unit
residential and employment demand factors from Section 2.1.2.2, the total projected future City
average day water demands were calculated. Using the maximum day and peak hour multipliers from
Section 2.1.2.3, the maximum day and peak hour demands were also calculated. A summary of the
average day, maximum day, and peak hour demands are presented in Table 2-6 for each design year.

Table 2-6. Clarence-Rockland Total Water Demands (2016-2047)

Year ADD (m3/d) MDD (m3/d) PHD (m?3/d)
2016 4,575.7 7,610.9 11,416.3
2017 4,793.4 8,008.0 12,012.0
2022 5,631.4 10,247.0 15,370.5
2027 6,518.2 11,929.6 17,894.4
2032 7,259.2 13,413.6 20,120.4
2037 8,044.7 15,202.9 22,804.3
2042 8,760.5 16,866.6 25,300.0
Beyond 2042 10,695.2 19,912.8 29,869.3

Notes:
1. Definitions: ADD — Average Day Demands, MDD — Maximum Day Demands, PHD — Peak Hour Demands

2.1.2.5 Clarence-Rockland Diurnal Curve

The diurnal curve is a theoretical maximum day pattern with the peak hour multiplier of 1.5 times
maximum day demand. This pattern is applied to both the average day, and maximum day EPS
scenarios.
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SECTION 5

Recommendations

5.1 Scenario 1 —Clarence-Rockland Only

5.1.1 Scenario 1-1—2017 Recommendations

This scenario represents the existing conditions in the system. No capacity upgrades are required for this
scenario. However, the following operational upgrades are recommended:

e New 300 mm diameter watermain on St. Jean St. from Patricia St. to Docteur Corbeil Blvd. Note
that this watermain is not required to meet the design criteria for Scenario 1-1, but is needed
for redundancy and to improve pressures in future scenarios. However, it will be built in the
short-term due to the timing of work on the Morris development.

e New 350 mm watermain from the Caron BS to the intersection of Bouvier Rd. and Labonte
St. totaling approximately 6.2 km including pressure reducing valves to create sub-PZ-2A.

5.1.2 Scenario 1-2—2022 Recommendations

This scenario is an incremental increase in water demands compared to the 2017 scenario. No additional
upgrades are required beyond what has been indicated in previous scenarios.

5.1.3 Scenario 1-3—2027 Recommendations

This scenario is an incremental increase in water demands compared to the 2022 scenario. The following
capacity upgrades are recommended:
e Acquire land adjacent to the existing WTP to expand the WTP.
e Increase the Rockland WTP treatment capacity from 13,500 m3/d to 23,000 m3/d to meet the
Beyond 2042 scenario maximum day demand (assuming an extra 10% for filter backwashes).
e Increase the Rockland WTP high lift pumping capacity from 13,500 m3/d to 25,500 m3/d to meet
the Beyond 2042 scenario maximum day demand plus additional capacity to compensate for PZ-
1 storage deficiency.
e Expand the Rockland WTP clearwell storage volume to meet the Beyond 2042 scenario storage
requirements for PZ-1.
e Replace existing 300 mm Edwards St. watermain (east side of road) with new 500 mm
watermain. Extent of replacement from the WTP to the south side of Highway 17.
e Expand the Caron BS capacity from 3,975 m3/d to 8,000 m3/d.

5.14 Scenario 1-4 — 2032 Recommendations

This scenario is an incremental increase in water demands compared to the 2027 scenario. No additional
upgrades are required beyond what has been indicated in previous scenarios.

5.1.5 Scenario 1-5—2037 Recommendations

This scenario is an incremental increase in water demands compared to the 2032 scenario. No additional
upgrades are required beyond what has been indicated in previous scenarios.

5.1.6 Scenario 1-6 —2042 Recommendations

This scenario is an incremental increase in water demands compared to the 2037 scenario. No additional
upgrades are required beyond what has been indicated in previous scenarios.
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RECOMMENDATIONS

5.1.7 Scenario 1-7 —Beyond 2042 Recommendations

This scenario includes all water demands that are anticipated beyond the year 2042 and is not an
incremental increase from the 2042 scenario. The timing of these future developments and water
demands is currently unknown. This scenario is included in the analysis so that the recommended
infrastructure is sized to account for these future known water demands. No additional upgrades are
required beyond what has been indicated in previous scenarios.

5.2 Scenario 2 —Clarence-Rockland Plus Limoges

5.2.1 Scenario 2-1—2017 Recommendations

This scenario represents the existing conditions in the system with the addition of the 2017 Limoges
demands. The following capacity and operational upgrades are recommended:

e New 400 mm watermain main from the Cheney ET to the existing Limoges WTP totaling
approximately 9.8 km to connect Limoges to the Clarence-Rockland water system.

o New 300 mm diameter watermain on St. Jean St. from Patricia St. to Docteur Corbeil Blvd. Note
that this watermain is not required to meet the design criteria for Scenario 2-1, but is needed
for redundancy and to improve pressures in future scenarios. However, it will be built in the
short-term due to the timing of work on the Morris development.

e New 450 mm watermain from the Caron BS to the Bouvier ET totaling approximately 9.3 km
including pressure reducing valves to create sub-PZ-2A.

o New 450 mm watermain on Caron St. from Docteur Corbeil Blvd. to the Caron BS totaling
approximately 0.2 km.

e Expand the Caron BS capacity from 3,975 m3/d to 15,000 m3/d.

5.2.2  Scenario 2-2 — 2022 Recommendations

This scenario is an incremental increase in water demands compared to the 2017 scenario. The following
capacity upgrades are recommended:
e Increase the Rockland WTP treatment capacity from 13,500 m3/d to 30,500 m3/d to meet the
Beyond 2042 scenario maximum day demand (assuming an extra 10% for filter backwashes).
This includes land acquisition adjacent to the existing WTP for the expansion.
e Increase the Rockland WTP high lift pumping capacity from 13,500 m3/d to 32,700 m3/d to meet
the Beyond 2042 scenario maximum day demand plus additional capacity to compensate for PZ-
1 storage deficiency.
e Expand the Rockland WTP clearwell storage volume to meet the Beyond 2042 scenario storage
requirements for PZ-1.
e Replace existing 300 mm Edwards St. watermain (east side of road) with new 500 mm
watermain. Extent of replacement from the WTP to the south side of Highway 17.
e New 350 mm watermain from the Bouvier ET to the intersection of Bouvier and Lacroix totaling
approximately 2.6 km.

5.2.3  Scenario 2-3—2027 Recommendations

This scenario is an incremental increase in water demands compared to the 2022 scenario. The following
capacity upgrades are recommended:
o New watermain from the Bouvier and Lacroix to the Cheney ET totaling approximately 8.3 km.
This includes approximately 3.0 km of 350 mm diameter watermain and 5.3 km of 300 mm
diameter watermain.
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SECTION 6

Capital Works Plan

6.1 Infrastructure Costs

6.1.1 Recommended Infrastructure Upgrades — Scenario 1 — Clarence-Rockland
Only

A Class D estimate was prepared for each recommended infrastructure upgrade for Scenario 1 from
Section 5.1 and the estimated costs are shown in Table 6-3 and Table 6-2. The cost estimates in Table
6-3 and Table 6-2 are estimated using the two watermain unit price calculations shown in Section 6.1.4
(Conservative, and Aggressive unit cost estimates).

Table 6-1. Summary of Recommended Infrastructure Upgrade Costs — Scenario 1 — Conservative Cost Estimate

Infrastructure Recommendation Estimated Base Cost Subtotal Subtotal Total®
Description Base Cost Markups? ($ M) Markups? ($M)

($ ™M) ($ ™M) ($ ™M)
Zone 1 - Rockland
Rockland WTP Upgrades® 8.10 4.46 12.56 1.88 14.44
Replace Watermain — Edwards St:
Rockland WTP to Highway 17 (east 0.40 0.16 0.56 0.08 0.65
side pipe)
New Watermain — Caron St:
Docteur Corbeil Blvd. to the Caron 0.14 0.06 0.20 0.03 0.23
BS
New Watermain — St. Jean St:
Patricia St. to Docteur Corbeil Blvd. 0.28 011 0.39 0.06 0.45
Zone 2 - Villages
Caron BS Upgrades 1.23 0.67 1.90 0.28 2.18
New Watermain — Caron BS to
Bouvier Rd. and Labonte St. 4.37 L.75 6.11 0.92 /.03
New Watermaln—B‘ouwer Rd. and 552 101 352 053 4.05
Labonte St. to Bouvier ET
Total 17.04 8.22 25.24 3.78 29.03

Notes:
1. Contractor’s overhead, profit, mobilization, bonds, and insurance (15%), and design contingency (40% for facility
upgrades, and 25% for watermain upgrades).
2. Construction contingency (5%), and average price escalation (10%).
3.  Excludes HST.
4. The Rockland WTP Upgrades cost estimate includes low lift and high lift pumping and treatment capacity. It assumes
that a new intake in the Ottawa River is not required.
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CAPITAL WORKS PLAN

Table 6-2. Summary of Recommended Infrastructure Upgrade Costs — Scenario 1 — Aggressive Cost Estimate

Infrastructure Recommendation Estimated Base Cost Subtotal Subtotal Total®
Description Base Cost Markups? (S M) Markups? (M)

($ ™M) (S ™M) ($ ™M)
Zone 1 - Rockland
Rockland WTP Upgrades® 8.10 4.46 12.56 1.88 14.44
Replace Watermain — Edwards St:
Rockland WTP to Highway 17 (east 0.28 0.11 0.39 0.06 0.45
side pipe)
New Watermain — Caron St:
Docteur Corbeil Blvd. to the Caron 0.10 0.04 0.15 0.02 0.17
BS

New Watermain — St. Jean St:

Patricia St. to Docteur Corbeil Blvd. 0.25 0.10 0.34 0.05 0.40
Zone 2 - Villages

Caron BS Upgrades 1.23 0.67 1.90 0.28 2.18
New Watermain — Caron BS to

Bouvier Rd. and Labonte St. 3.21 1.28 449 0.67 >-16
New Watermain — Bouvier Rd. and

Labonte St. to Bouvier ET 1.85 0.74 2.59 0.39 2.97
Total 15.02 7.40 22.42 3.35 25.77

Notes:
1. Contractor’s overhead, profit, mobilization, bonds, and insurance (15%), and design contingency (40% for facility
upgrades, and 25% for watermain upgrades).
2. Construction contingency (5%), and average price escalation (10%).
3.  Excludes HST.
4. The Rockland WTP Upgrades cost estimate includes low lift and high lift pumping and treatment capacity. It assumes
that a new intake in the Ottawa River is not required.
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CAPITAL WORKS PLAN

6.1.4  Unit Cost Assumptions

The cost estimates for the watermain upgrade recommendations, and for compensation costs discussed
in previous sections are based on the watermain unit costs indicated in Table 6-6, and Error! Reference
source not found..

The conservative unit price calculations were derived using the cost data in the City of Ottawa June 20,
2016 Unit Spec Code List document. The following unit items were referenced: G030.03 (200 mm),
G030.04 (250 mm), G030.05 (300 mm), and G030.06 (400 mm). The 350 mm diameter cost was
interpolated between the 300 mm and 400 mm costs. The 450 mm, and 500 mm diameter costs were
extrapolated from the costs for the other sizes.

Table 6-6. Unit Costs for Watermains — Conservative Calculations

Diameter (mm) Base Cost! Subtotal? Total®
200 $ 443.15 $ 620.41 $ 713.47
250 $ 504.19 $ 705.87 $ 811.75
300 $ 571.12 $ 799.57 $ 919.50
350 $ 595.65 $ 83391 $ 959.00
400 S 620.18 S 868.25 S 998.49
450 S 680.50 S 952.70 $1,095.61
500 S 725.05 $1,015.07 $1,167.33

Notes:
1. The base cost includes the pipe material and installation cost, trench reinstatement, and valves.
2. The subtotal includes a 40% markup on the base cost for contractor’s overhead, profit, mobilization, bonds, and
insurance (15%), and design contingency (25%).
3. The total includes a 15% markup on the subtotal for construction contingency (5%) and average price escalation
(10%). Excludes HST.

The aggressive cost estimates were calculated using a base unit price of $500/m provided by EXP, for the
installation of new transmission watermains.
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ﬁ ONTARIO CLEAN WATER AGENCY
= AGENCE ONTARIENNE DES EAUX

Personal information contained on this form is collected under the authority of the Ontario Water Resources Act, Section 20. The Purpose of the form is to record details and information about

Annual Record Of Surface Water Taking

Relevé annuel des prises d'eau de surface

the taking of water annually. Questions should be directed to the respective hub office in your area.

Les renseignements personnels qui figurent dans le présent formulaire sont recueillis en vertu de I'article 20 de la Loi sur les ressources en eau de |'Ontario. Ce formulaire sert a

dossiers les détails et les renseignements concernant la prise d'eau annuelle. Priére d'adresser toutes questions au personnel du bureau régional de votre secteur.

Year(Année): 2016

Permit No.(N° de permis):2563-7H9QE8

Source: Ottawa River

Name of Permittee: Corporation of the City of Clarence

Nom du titulaire du permis

Adresse postale

Mailing Address: 1560 rue Laurier, Rockland ,Ontario,K4P 1P7

Concession: |

Concession:

Lot: 27
Lot:

Location Of Taking: Rockland WTP

Lieu de la prise d'eau

Month Monthly Flow Total (m3/month) Daily Flow Average (m3/day) Daily Flow Maximum (m3/day) Daily Flow Peak Flow Rate (L/min) Daily Flow Peak Flow Rate (L/sec) Number of Days of Water Taking

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov

Dec

Total

Avg

Max

Criteria

143,884.2
133,453.5
142,111.8
136,936.1
170,584.9
185,115.2
166,299.4
176,702.5
156,914.0
153,298.2
141,775.3
147,531.3

1,854,606.4

154,550.5

185,115.2

4,641.43
4,601.84
4,584.25
4,564.54
5,502.74
6,170.51
5,364.50
5,700.08
5,230.47
4,945.10
4,725.84
4,759.07

5,067.23

6,170.51

Twp. or Municipality: City of Clarence-Rockland

Canton ou municipalité

5,477.8
5,407.7
5,439.7
5,537.0
8,823.4
7,810.6
7,171.8
8,246.5
6,972.3
6,151.3
5,391.9
6,727.2

8,823.4
14,500

4,798.8
4,611.3
8,481.3
8,695.0
9,211.3
9,166.3
9,217.5
9,313.8
9,263.8
9,232.5
9,192.5
9,933.8

9,933.8
10,089

69.24
69.23
70.28
69.9
106.18
112.17
114.09
111.67
112.63
112.71
113.27
116.07

98.12

116.07

31
29
31
30
31
30
31
31
30
31
30
31

366

366

Maximum Daily Run Time (hr)
24.0
22.0
22.7
23.0
239
23.3
21.9
21.2
18.6
16.7
14.2
16.1

24.0
24.0
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Quarterly Operations Report - 2016

1.0 EACILITY LISTINGS

1.1 Water Treatment & Distribution

Facility

Appurtenances

6847W Rockland Water Treatment Plant

1 Raw Water Low Lift Station
1 WTP (Actiflo Process)

6847D Clarence-Rockland Water Distribution System

3 Water Storage Towers

1Water Booster Station

An Area Water Distribution
System supplying Rockland,
Clarence Creek, St. Pascal,
Bourget, Hammond and Cheney

1.2 Wastewater Treatment & Collection

Facility

Appurtenances

6816S Rockland Wastewater Treatment System

1 Sequential Batch Reactor
Treatment system

2 Biosolids Storage and Drying
Lagoons

6816C Rockland Wastewater Collection System

7 Sewage Pumping Stations in
Rockland

11 Low Pressure Residential
pumping stations in Rockland

1 Communal Sewage System
In Clarence-Creek

2.0 COMPLIANCE

2.1 Water Treatment and Distribution

Most Recent MOE Compliance Inspection Report - Rating

. Inspection

Inspection | Report Inspector MOE Inspection Report

ORG Facility D . CIR Report

ate Period Name Ratin Received Reply

9 Submitted
Rockland
6847D | WTP and 02/09/2016 2015 | Jean Veilleux | 100% 13/04/16 N/A
WD




Annual Reports (Water)

All 2015 Annual Reports required under the Drinking Water Systems Regulation (O.
Reg. 170/03) of the Safe Drinking Water Act: Water Taking, Section 10 and Schedule
22 Reports, were completed and submitted by February 27", 2016.

Adverse Water Quality Incidents (AWQI’s)

- Date
Date Facility AWQI# ISSUE Resolved
N/A N/A
2.2 Wastewater Treatment & Collection
Most recent MOE Inspections
Report Inspector Inspection Inerée(c:)triton
ORG Facility Inspection Date P Name Report P
Period Received Reply
Submitted
6816S | Rockland WWT | Oct.31% 2014 Odor Jean N/A N/A
issue Veilleux
L:ﬁ:ﬁ lan Rumbolt
6816S Rockland WWT March 13" 2015 non y Environment N/A N/A
. Canada
compliance
Rockland October 20" Brent Jan. 5" Jan.14™
68165 biosolids 2015 2015 Winters 2016 2016
68165 | ROCKIaNd WPCP |\ 10% 2016 2016 Jean Aug. 22™ N/A
and collection Veilleux
Rockland
: . th Brent
6816S biosolids Roy October 5™ 2016 2016 .
Farm Winters

Non Compliance, Reportable Spills and Bypasses

Facility

Event

Date Reported

Rockland Sewage

Raw sewage spill due to forcemain break at Pumping

Station #1 SAC Report # 7083-AF5TWL

October 27" 2016

Rockland Sewage

Contained raw sewage spill in the Greenbelt trench
when connecting new forcemain on Laurier St.

SAC Report # 5765-AFYNS5

November 23" 2016

Rockland WTP

Monthly Total Suspended Solids collected in the

backwash supernatant tank above 25mg/I

December 23" 2016




Annual Reports (Wastewater)

The 2015 Annual Report required under the Certificate of Approval No. 3-0466-93-967
and ECA No. 1990-9P3PRG was completed and issued on March 29" 2016.

3.0 FACILTY PERFORMANCE

3.1 Water Treatment and Distribution System

Facility Reporting Period Attachments
Rockland WTP & st st Attachment I;
Distribution Jan 17— Dec 317 2016 Performance Assessment Report

3.2 Wastewater Treatment and Collection System

Facility Reporting Period Attachments
Rockland WPCP & st st Attachment II:
WWC Jan 17— Dec 317 2016 Performance Assessment Report

4.0 DRINKING WATER QUALITY MANAGEMENT

STANDARD (DWOQMS)

An internal audit of the Operational Plan was conducted February 10th by OCWA staff.
The operational plan and reviews were then sent to SAI Global (external auditors) for
review and they were an on-site for an audit March 7th and no non-compliances were
identified. The municipality received their new Drinking Water Permit and License
March 14™ 2016 and OCWA received their Certificate of Accreditation April 14™ 2016.

5.0 MAINTENANCE [ CAPITAL / VALUE ADDED

5.1 Water Treatment and Distribution

Facility Date Description

Rockland WTP Oct.12" Water intake crib inspection by ODS

Clarence Rockland dist. | Oct 12" PRV inspection in Hamlets

Cheney distribution Oct.14" Fused service repair at 3262 Drouin rd.

Cheney distribution Oct.19" Fused service repair at Corner store

Clarence-Creek dist Oct. 25" Inspected new water connection at 1591

' ' Bouvier

Clarence Rockland dist. | November _Comple_ted all hydrant winterizing and
inspections

Rockland distribution Nov.24" New water main for Greenbelt project on line
Repaired hydrants:

Clarence-Rockland dist. | Nov.29™ R-099AD (Marble)

R-214AD (David)




R-285 (Giroux)
CC-016 (Landry)
H-252AD (Gagnée). And one on St-Jean

Rockland distribution Dec.7" 2" water service repair at 220 Laurier, Poupart
Water main leak on Baseline rd. near Caron,
Rockland distribution Dec.16" ordered parts to repair, work done Jan.25",

Martin Normand

5.2Wastewater Treatment and Collection

Facility Date Description
Rockland collection On-going Cleaned inlet basket at sta.#1 bi-weekly
Rockland WPCP Oct.12" Sewage outfall inspection by ODS
Sewage forcemain failure due to core drilling
Rockland collection Oct.27" at sta.#1, repaired temporarily, spill reported
to SAC
Pump failures at sta.#3 due to faulty wiring,
Rockland collection Nov.10™ rebuilt both motors and replaced control
wiring and components
Rockland collection Nov.21% Cleaned all pumping station wet wells
Rockland WPCP Oct.-Nov. Hauled 3,482m3 biosolids to farmland

5.3 Preventive Maintenance Plan (PMP) Quarterly Work Order Summary

Please refer to attachment Ill and 1V outlining the work order status for the
water and wastewater facilities

6.0 COMMUNICATIONS

6.1 Water Treatment & Distribution

2804 Bouvier

Facility Date Complaint/Incident Actions Taken
Called home owner, seems to be
Rockland distribution [Oct.20" Odour complaint at 1447 plumbing issue
' Laurier
Car hit hydrant at 3115 Repaired
Hammond distribution [Nov.9™ Gendron
. : Visted home, wrong anode

Clarence-Creek dist. [Nov.29" [Water quality complaint at in hot water tank




6.2 Wastewater Treatment and Collection

Facility Date Complaint/Incident Actions Taken
Slow flowing drain at Inspected municipal sewers all
Rockland collection [Nov.1st 835 St-Jacques OK service lateral issue
Sewer back up at 278 Municipal sewer cleaned on
Rockland collection |Dec. 19™ Héléne st. Héléne and Caron in that area,

Aqua Drain

7.0 RECOMMENDATIONS / GENERAL COMMENTS

7.1 Water Treatment and Distribution

e ASPEC Automation was at the water treatment plant several times in the past

months to perform various repairs and PLC maintenance

7.2 Wastewater Treatment and Collection

e Hauled 3,482 m3 of biosolids from lagoons to three NASM approved farms this

fall (Pascal Roy, Serge Ethier and André-Jean Pilon). These volumes are

increasing due to the heavier flows in 2016. Extra cost are possible in 2017 due

to this increase and extra removal of biosolids ( one lagoon holds 1800 m3)




Facility: [6847] ROCKLAND DRINKING WATER SYSTEM
Works: [6847] ROCKLAND DRINKING WATER SYSTEM

Ontario Clean Water Agency
Performance Assessment Report Water
January 1st to December 31st 2016

01/2016 02/2016 03/2016 04/2016 05/2016 06/2016 07/2016 08/2016 09/2016 10/2016 11/2016 12/2016 <--Total--> <--Avg.--> <--Max.--> <--Min.--> <--Criteria-->
Flows:
Raw Flow: Monthly Total - Raw Water (m?3) 143884.2 133453.5 142111.8 136936.1 170584.9 185115.2 166299.4 176702.5 156914 153298.2 141775.3 147531.3 1854606.4
Raw Flow: Monthly Avg - Raw Water (m3/d) 4641.43 4601.84 4584.25 4564.54 5502.74 6170.51 5364.5 5700.08 5230.47 4945.1 4725.84 4759.07 5065.86
Raw Flow: Monthly Max - Raw Water (m?d) 5477.8 5407.7 5439.7 5537 8823.4 7810.6 71718 8246.5 6972.3 6151.3 5391.9 5364.5 8823.4
Treated Flow: Monthly Total - Treated Water WTP (m?3) 139389.9 127700.4 133083.8 126195.9 157818.9 168595 149890.3 158898.5 143813.6 142323.9 133116.6 138429.7 1719256.5
Treated Flow: Monthly Total - Treated Water Booster Station (m3) 37588 38516 42829 40090 45945 48646 44571 46530 43360 44825 40925 42530 516355
Treated Flow: Monthly Avg - Treated Water WTP (m3/d) 4496.45 4403.46 4293.03 4206.53 5090.93 5619.83 4835.17 5125.76 4793.79 4591.09 4437.22 4465.47 4696.56
Treated Flow: Monthly Avg - Treated Water Booster Station (m3¥/d) 1212.52 1328.14 1381.58 1336.33 1482.1 1621.53 1437.77 1500.97 1445.33 1445.97 1364.17 1371.94 1410.7
Treated Flow: Monthly Max - Treated Water WTP (m?/d) 5543.3 4955.9 5254.3 5073.8 7942.6 7333.4 6492.3 7511.7 6040.9 5853.9 4910 4863.6 7942.6
Treated Flow: Monthly Max - Treated Water Booster Station (m3/d) 1320 1680 1909 1510 2563 2337 2303 2408 2535 2216 1678 1512 2563
Turbidity:
Raw: Max Turbidity - Raw Water (NTU) 20.08 16.82 48.87 68 34.04 32.67 27 50 24.11 16.71 21.34 50 68
Treated: Min Turbidity - Treated Water WTP (NTU) 0.06 0.09 0.12 0.1 0.09 0.08 0.1 0.06 0.09 0.1 0.08 0.08 0.06
Treated: Max Turbidity - Treated Water WTP (NTU) 0.49 0.26 0.2 0.43 0.12 0.55 0.21 0.15 0.14 0.2 0.63 0.14 0.63
Filter Eff: Min Turbidity - Actiflo Filter #1 (NTU) 0.05 0.08 0.16 0.12 0.02 0.08 0.12 0.14 0.12 0.11 0.08 0.09 0.02
Filter Eff: Min Turbidity - Actiflo Filter #2 (NTU) 0.07 0.04 0.06 0.06 0.08 0.09 0.09 0.06 0.13
Filter Eff: Max Turbidity - Actiflo Filter #1 (NTU) 0.37 0.28 0.3 0.45 0.44 0.38 0.27 0.29 0.27 0.31 0.25 0.43 0.45 1.0NTU
Filter Eff: Max Turbidity - Actiflo Filter #2 (NTU) 0.39 0.29 0.74 0.55 0.42 0.32 0.38 0.34 0.55 0.74 1.0NTU
Chemical Parameters:
Treated: Max Nitrite - Treated Water WTP (mg/L) 0.1 0.1 < 0.1 0.1
Treated: Max Nitrate - Treated Water WTP (mg/L) 0.4 0.4 0.2 0.4
Distribution: Max THM - Distribution Water (ug/l) 46.7 415 725 455 725 100 g/l
Chlorine Residuals:
Treated: Min Free CI2 Resid - Treated Water WTP (mg/L) 0.56 115 0.75 0.56 0.86 13 0.86 0.56 0.8 0.45 0.45 0.65 0.45 0.05mg/l
Treated: Max Free CI2 Resid - Treated Water WTP (mg/L) 2.66 271 2.46 271 2.46 24 218 256 247 2.56 284 261 284 4.0mg/l
Treated: Min Combined CI2 Resid - Treated Water WTP (mg/L) 0.55 0.7 0.51 0.56 0.6 1.48 0.81 0.56 0.92 0.67 0.44 0.73 0.44 .30mg/l
Treated: Max Combined CI2 Resid - Treated Water WTP (mg/L) 294 295 2.88 293 2.88 252 291 2.96 279 283 2.86 271 2.96 3.0mg/l
Dist: Min Combined CI2 Resid - Distribution Water (mg/L) 152 137 117 119 13 116 0.76 0.8 1.64 125 151 12 0.76 .30mg/l
Dist: Max Combined CI2 Resid - Distribution Water (mg/L) 19 1.95 217 222 241 174 133 173 229 181 218 2.05 241 3.0mg/l
Bacti Samples Collected:
Raw Bacti: # of samples - Raw Water 4 4 5 4 5 4 4 5] 4 5] 5 4 53
Treated Bacti: # of samples - Treated Water WTP 4 4 5 4 5 4 4 5 4 4 5 4 52
Dist Bacti: # of samples - Distribution Water 30 32 38 32 39 32 32 38 28 32 40 30 403
Treated Bacti: # of TC exceedances - Treated Water WTP 0 0 0 0 0 0 0 [ 0 0 0 0 0
Treated Bacti: # of EC exceedances - Treated Water WTP 0 0 0 0 0 (] 0 0 0 0 0 0 0
Dist Bacti: # of TC exceedances - Distribution Water 0 0 0 0 0 0 0 0 0 [ 0 0 [
Dist Bacti: # of EC exceedances - Distribution Water 0 0 0 0 0 0 0 0 0 0 0 0 0




Ontario Clean Water Agency
Performance Assessment Report Wastewater/Lagoon
January 1st to cember 31st 2016

Facility: [6816] ROCKLAND WASTEWATER TREATMENT FACILITY
Works: [6816] ROCKLAND WASTEWATER TREATMENT FACILITY

01/2016 02/2016 03/2016 04/2016 05/2016 06/2016 07/2016 08/2016 09/2016 10/2016 11/2016 12/2016 <--Total--> <--Avg.--> <--Max.--> <--Criteria-->
Flows:
Raw Flow: Total - Raw Sewage (m?3) 131237 124983 200134 188478 123931 109661 107221 123332 108678 122218 115956 131635 1587464
Raw Flow: Avg - Raw Sewage (m3/d) 4233.45 4309.76 6455.94 6282.6 3997.77 3655.37 3458.74 3978.45 3622.6 394252 3865.2 4246.29 4337.39 Rated Capacity 6800m3
Raw Flow: Max - Raw Sewage (m3/d) 5842 6680 11442 9690 4303 4316 3753 5811 4184 5858 4666 6299 11442
Eff. Flow: Total - WPCP Effluent (m3) 131237 124983 200134 188478 123931 109661 107221 123332 108678 122218 115956 131635 1587464
Eff. Flow: Avg - WPCP Effluent (m3/d) 4233.45 4309.76 6455.94 6282.6 3997.77 3655.37 3458.74 3978.45 3622.6 3942.52 3865.2 4246.29 4337.39
Eff. Flow: Max - WPCP Effluent (m?/d) 5842 6680 11442 9690 4303 4316 3753 5811 4184 5858 4666 6299 11442
Carbonaceous Biochemical Oxygen Demand: CBOD:
Eff: Avg cBOD5 - WPCP Effluent (mg/L) < 4 <| 1525 |< 3 <| 325 |< 11 < 6.5 < 825 |< 7.6 <| 125 |< 3 < 3 < 3.25 < 6.717 |< 15.25 Annual Avg. 25mgl/l
Loading: cBODS - WPCP Effluent (kg/d) <| 16.934 |<| 65.724 |<| 19.368 |<| 20.418 |<| 43976 |<| 23.76 |<| 28.535 |<| 30.236 |<| 45.283 |<| 11.828 |<| 11.596 |< 13.8 <| 27621 |< 65.724 170 kg/d
Biochemical Oxygen Demand: BOD5:
Raw: Avg BOD5 - Raw Sewage (mg/L) 291.75 1775 113.2 143 250.4 213.75 203.75 228.6 146.75 191.6 169.25 183.5 192.754 291.75
Raw: # of samples of BOD5 - Raw Sewage (mg/L) 4 4 5 4 5 4 4 5 4 5 4 4 52
Total Suspended Solids: TSS:
Raw: Avg TSS - Raw Sewage (mg/L) 1565 324 474 493.5 342.4 276 339 422.4 210 282.857 239 895 488.596 1565
Raw: # of samples of TSS - Raw Sewage (mg/L) 4 4 5 4 5 4 4 5 4 7 4 4 54
Eff: Avg TSS - WPCP Effluent (mg/L) 75 < 9 14.4 8.5 28.2 12.25 28.25 16.444 23.143 21.4 8.5 215 < 16.591 28.25 Annual Avg. 25 mg/l
Eff: # of samples of TSS - WPCP Effluent (mg/L) 4 4 5 4 5 4 4 9 7 5 4 4 59
Loading: TSS - WPCP Effluent (kg/d) 31.751 |<| 38.788 92.965 53.402 112,737 44778 97.709 65.423 83.837 84.37 32.854 91.295 <| 69.159 112.737 170 kg/d
Percent Removal: TSS - Raw Sewage (mg/L) 99.521 97.222 96.962 98.278 91.764 95.562 91.667 96.107 88.98 92.434 96.444 97.598 99.521
Total Phosphorus: TP:
Raw: Avg TP - Raw Sewage (mg/L) 17.365 5.94 4.42 4.86 7.716 6.68 7.125 7.434 6.273 6.467 6.313 6.6 7.266 17.365
Raw: # of samples of TP - Raw Sewage (mg/L) 4 4 5 4 5 4 4 5 4 7 4 4 54
Eff: Avg TP - WPCP Effluent (mg/L) 0.267 0.345 0.418 0.308 0.842 0.493 0.762 0.548 0.731 0.636 0.215 0.415 0.498 0.842 Monthly Avg. 1.0 mg/I
Eff: # of samples of TP - WPCP Effluent (mg/L) 4 4 5 4 5 4 6 9 7 5 4 4 61
Loading: TP - WPCP Effluent (kg/d) 1.132 1.487 2.699 1.932 3.366 1.8 2.634 2179 2.65 2.507 0.831 1.762 2.082 3.366 6.8 kg/d
Percent Removal: TP - Raw Sewage (mg/L) 98.46 94.192 90.543 93.673 89.088 92.627 89.31 92.631 88.339 90.166 96.594 93.712 98.46
Nitrogen Series:
Raw: Avg TKN - Raw Sewage (mg/L) 727 49.55 38.04 37.975 53.86 53.775 55.725 53.34 55.025 50.7 52.275 55.6 52.38 727
Raw: # of samples of TKN - Raw Sewage (mg/L) 4 4 5 4 5 4 4 5 4 7 4 4 54
Eff: Avg TAN - WPCP Effluent (mg/L) 16.3 17.025 10.836 10.155 18.72 23.025 19.725 19.02 215 20.26 19.05 18.425 17.837 23.025
Eff: # of samples of TAN - WPCP Effluent (mg/L) 4 4 5 4 5 4 4 5 4 5 4 4 52
Loading: TAN - WPCP Effluent (kg/d) 69.005 73.374 69.957 63.8 74.838 84.165 68.224 75.67 77.886 79.875 73.632 78.238 74.055 84.165
Eff: Avg NO3-N - WPCP Effluent (mg/L) 0.6 0.5 1.06 0.875 |< 0.2 0.15 0.15 0.12 <| 0.65 0.2 0.15 0.25 < 0.409 1.06
Eff: # of samples of NO3-N - WPCP Effluent (mg/L) 4 4 5 4 5 4 4 5 4 5 4 4 52
Eff: Avg NO2-N - WPCP Effluent (mg/L) < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.15 < 0.15 < 0.1 < 0.1 < 0.1 < 0.1 < 0.2 < 0117 |< 0.2
Eff: # of samples of NO2-N - WPCP Effluent (mg/L) 4 4 5 4 5 4 4 5 4 5 4 4 52
Disinfection:
Eff: GMD E. Coli - WPCP Effluent (cfu/100mL) 1.682 2 8.025 2 2.993 2 9 9.236 6.535 2 2 2 4,122 9.236 200cfu/100ml
Eff: # of samples of E. Coli - WPCP Effluent (cfu/100mL) 4 4 5 4 5 4 4 5 4 5 4 4 52




Rockland Water Treament Plant Work Order Status Report
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Rockland Wastewater Treament Plant Work Order Status Report
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Appendix C

Caron Street Sanitary Sewer
Catchment Area, Sewer

Calculation Sheet and As-Built
Drawings
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Sanitary Sewer Calculation Sheet

O
2=

DRAINAGE AREA DESCRIPTION OUTLET PIPE DATA
Q (INCOMMING
FROM SIDE

MANHOLE CONTRIBUTING POPULATION 3 q M Peak Flow 3 1A STREET) Q SIZE Slope CAP Q/Qfull VEL LENGTH FALL
LOCATION FROM TO No. Ha AREAS Ppha P P(1000) | P(1000) | l/cap/d) (I/s) AREA (ha) (I/s) (I/s) (I/s) (mm) (%) (I/s) (m/s) (m) (m)
Caron St SAM250 SAM251 26 2.40 67.50 162 0.162 0.162 400 4.00 3.00 2.4 0.67 - 3.83 200 2.10% | 47.53 0.08 1.51 22.8 0.479
Caron St SAM251 SAM252 32 24.20 26,32 67.50 1633.5 | 1.6335 | 1.7955 400 3.62 30.11 26.6 7.45 - 38.97 250 1.16% | 64.05 0.61 1.30 55.5 0.644
Caron St SAM252 SAM253 26,32 1.7955 400 3.62 30.11 26.6 7.45 - 38.97 250 1.29% | 67.54 0.58 1.38 33.8 0.436
Caron St SAM253 SAM254 26,32 1.7955 400 3.62 30.11 26.6 7.45 - 38.97 250 0.60% | 46.06 0.85 0.94 62.5 0.375
Caron St SAM254 SAM255 26,32 1.7955 400 3.62 30.11 26.6 7.45 - 38.97 300 0.40% | 61.16 0.64 0.87 96.7 0.387
Caron St SAMH201 SAMH202 | 26,32,33,33b,34,35| 312.10 67.50 | 21066.8 | 21.0668 [ 21.06675| 400 2.63 256.49 312.1 87.39 - 343.88 750 0.15% | 431.17 0.80 0.98 95.1 0.143
Caron St SAMH202 SAMH203 241.00 584.88 750 0.40% | 704.10 0.83 1.59 100.2 0.401
Caron St SAMH203 SAMH204 0.00 584.88 750 0.40% | 704.10 0.83 1.59 100.2 0.401
Caron St SAMH204 SAMH205 0.00 584.88 750 0.40% | 704.10 0.83 1.59 99.9 0.400
Caron St SAMH205 SAMH206 0.00 584.88 750 0.40% | 704.10 0.83 1.59 99.8 0.399
Caron St SAMH206 SAMH207 0.00 584.88 750 0.50% | 787.20 0.74 1.78 100.1 0.501
Caron St SAMH207 SAMH208 0.00 584.88 750 0.50% | 787.20 0.74 1.78 100.1 0.501
Caron St SAMH208 SAMH209 Refer to CH2MHILL Master Sanitary Servicing Plan for the South Development Area for respective calculations 16.00 600.88 750 0.50% | 787.20 0.76 1.78 100.2 0.501
Caron St SAMH209 SAMH210 1.00 601.88 750 0.50% | 787.20 0.76 1.78 75.8 0.379
Caron St SAMH210 SAMH211 8.00 609.88 750 0.50% | 787.20 0.77 1.78 105.0 0.525
Caron St SAMH211 SAMH212 1.00 610.88 750 0.50% | 787.20 0.78 1.78 99.8 0.499
Caron St SAMH212 SAMH213 0.00 610.88 900 0.20% | 809.59 0.75 1.27 102.3 0.205
Caron St SAMH213 SAMH214 92.00 702.88 900 0.20% | 809.59 0.87 1.27 70.7 0.141
Caron St SAMH214 SAMH215 21.00 723.88 675 1.00% | 840.59 0.86 2.35 93.3 0.933
EXISTING PIPE SAMH215 EX SAMH216
EXISTING PIPE EX SAMH216 | EX SAMH217 Existing Pipes (Covered Under Seperate ECA)
EXISTING PIPE EX SAMH217 MH608
Caron St MH608 PS1 | | | | | 73280 | 675 | 1.00% | 840.59 | 0.87 235 | 949 0.949

DESIGN PARAMETER Designed By: PROJECT:
Mannings n = 0.0130 .
Average Daily Flow ()= 400 I/cap/d Matt Scanlan, EIT Caron St. Reconstruction
Infiltration Rate (I) = 0.28 l/s/ha Checked By: LOCATION:
Matt Morkem, P.Eng Rockland, Ontario
Dwg. Reference: Project Number: Date:

SK1-23rev1 -Sanitary Area
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I gFTEETTgE?EITLgL i 5 AN it ) PHONE: 613-829-2800 FAX: 613-829-8299

| 4. SEE DRAWINGS C1.11 TO C1.15 FOR LINE PAINTING WWW.GENIVAR.COM
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\ CONSULTANT:
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——r _____ o SR P{I:T:::::?______ _______ 3 e HE, I e N yal B : ; .. / \ T, 5 A i e 3 ‘_ ': Wi o 2 : NEW EDGE OF SHOULDER

== ' | e \ = : _ 'i : AN ' = N ; | | —— —— —— —— EXISTING EDGE OF SHOULDER
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- , TE INTO EXISTING ASPHALT AS PER NEW CURB AND GUTTER AS PER . - EXISTING TOP OF SLOPE

' || !.‘ DETAIL 5/C1.12. ¥ OPSD 600.040. - X X EXISTING FENCE
REINSTATE DRIVEWAY AS PER -

TERMINATE CURB AND GUTTER AS e g :g x:m: FORCEMAN

PER OPSD 608.010 (TYP). SA SEWER
DETAIL 8/C1.12 (TYP). T ANEL 7! / > ! SA EXISTING SANITARY SEWER
" TIE INTO EXISTING ASPHALT AS PER / ) e N li ST NEW STORM SEWER
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NEW ASPHALT BICYCLE PATH AS
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NEW ASPHALT DRIVEWAY / PATH

ISSUED FOR — REVISION:
NEW 750mme SANITARY SEWER

NEW 300mmé SANITARY SEWER ' \ e :
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| SERVICES PRIOR TO START OF CONSTRUCTION.
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! I I NOTED). CANADA K7P 0G2
PHONE: 613—-829-2800 FAX: 613-829-8299
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Capital Investment Report
City of Clarence-Rockland

3. Pumping Station Capacity Assessment
3.1 Capacity

The detailed pump test data and flow calculation are included in Appendix G. A summary of the
station capacities, average flows & firm capacity are presented below. In cases where data was
inconclusive and inconsistent, SCADA information was gathered to supplement the pump tests.

Pump capacities were determined by running the pumps and measuring the drop in the wet well
level over a measured time period. The volume pumped was calculated using the difference in
level and the area of the wet well. This was divided by the elapsed time to determine the pump
capacity. The inflow immediately before and/or after the pump test was also recorded,
averaged and added to the pump capacity to determine the total pump capacity.

Pump test that appear to have inaccurate and inconsistent results due to unavailability of
pumps, level sensor inaccuracies and other issues were reviewed against SCADA level and
time data provided by the OCWA to correlate pump capacities.

Table 3-1 presents the results from the recent pump tests as well as the previous test
completed in 2005 (CH2MHILL)

Table 3-1: Pump Station Capacities

Pumping Pump Rated 2005 2005 2013 2013 Firm

Station Number Capacity Pump Average Pump Average Capacity
Test for all Test (L/s) for all (L/s)
Pumps Pumps
(L/S) (L/S)

1 170.5 130.1 143.8

1 2 170.5 110.4 104.1 139.7 124.2 200°
3 94.7 71.9 89.1
1 63.0 81.0 50.09'

2 79.1 73.9° 70.7*
2 63.0 771 73.93
1 28.4 23.1 N/A3

3 31.5 33.9% 31.8*
2 28.4 26.6 39.8
1 49.0 25.7 22.0'

4 31.5 31.22 28.1*
2 49.0 37.2 37.4
1 31.0 29.8 26.9

5 31.7 25.6 243
2 31.0 33.6 24.3
1 19.5 24.8 9.5’

6 24.5 21.72 18.6%
2 19.5 24 1 N/A3

7 1 65.4

New PS - No flow sources connected to PS

2 65.4
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Inflow and infiltration for the ultimate build out was reviewed and varied to account for the
actually flows, topography and age of infrastructure to ensure that projected flows are accurate.
The Peak Instantaneous Flows values are compared to the current firm capacities to indicate
the short, intermediate and ultimate effects on the pumping stations.

Table 3-8 presents the firm capacity of each pumping station in relation to the projected Peak
Instantaneous flow data and the required Increase to meet the project time period.

Table 3-8: 2018 Flow Data Summar
Pump Firm 2018 2023 Ultimate
Station Capacity

Peak Inst. | Required Peak Required Peak Required

Flow Increase Inst. Flow Increase Inst. Flow @ Increase

(L/s) (L/s) (L/s) (L/s) (L/s) (L/s)
1 200 233.65 33.65 267.72 67.72 837.2 637.2
2 70.7 111.84 41.14 128.15 57.45 121.6 50.9
3 31.8 85.48 53.68 97.95 66.15 107.5 75.7
4 28.1 87.33 59.23 100.07 71.97 98.1 70.0
5 24.3 39.18 14.88 44.89' 20.59 741 49.8
6 18.6 49.86 31.26 57.13 38.53 50.0 31.4
7 59.0° N/A N/A N/A N/A 74.3 15.3

1. Max. Daily Flow shown for minimum required increase. Flow monitoring should be conducted to determine Peak
Instantaneous Flow
2. Design value from CofA permit

The current size of the forcemain’s would allow upgrades to the pumping station equipment
alone without increasing the size of the forcemain’s (i.e. velocities <3m/s), except pumping
station No. 1. Pumping station No.1 would be able to be upgraded to the intermediate date and
beyond but the forcemain would need further upgrades to handle to ultimate flows.

3.4 Recommended Upgrades

In general, the stations typically operate effectively; however the majority of the pumping station
have reached or exceeded their anticipated design flows and life expectancy. Below are some
recommendations with regards to capacity issues but does not relate to the maintenance and
repair items identified in the above section

Pumping Station #1

It appears that some maintenance and repairs have been completed to the pumping station and
have increased the firm capacity from 170L/s (2005) to approximately 200L/s (2013). These
modifications bring the firm capacity in conformance with the MOE guidelines for 2013; however
there is no further room for growth at this pumping station. It appears that the station will
require an upgrade to continue to services this catchment area and provide room for growth.
Modifications to the pumps and piping could be accommodated to increase firm capacity at an
approximate cost ranging from $350K to 2 million. Refer to the Appendix C for a detailed review
of the pumping station and recommended.
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6. Capital Investment Plan

6.1 Pumping Stations

During the condition assessment items were identified that required maintenance and repairs.
These items were prioritized and the summary of the combined costs for each level of
maintenance and repair costs for each pumping station is provided in Table 6.1.

Table 6.1 — Summary of Maintenance and Repair Costs

Maintenance/Repair PS#1 PS#2 PS#3 PS#4 PS#5 PS#6 PS#7 Total
LEVEL 1 ITEMS $40,000 | $39,750 | $20,500 | $21,300 | $28,500 | $19,500 | $50,000 | $219,550
LEVEL 2 ITEMS $49,150 | $29,750 | $23,250 | $26,800 | $15,250 | $27,000 | $12,250 | $183,650
LEVEL 3 ITEMS 3 $80,850 | $8,500 | $18,500 | $2,050 | $5,150 | $7,500 | $13,500 | $136,050
LEVEL 4 ITEMS 4 $7,000 $600 | $10,200 S0 | $1,500 SO S0 | $19,300

TOTAL $135,000 | $78,600 | $72,950 | $50,150 | $50,400 | $54,000 | $75,750 | $516,850

Additionally, capacity upgrades are required to meet the current and future growth.

Table 6.2 — Capital Upgrades at Pumping Stations

Pumping Station Cost
No.1 $350,000 — $2,000,000
No. 2 $600,00 — $800,000
No. 3 $600,000 — $800,000
TOTAL $1,550,000 — $3,600,000

6.2 SCADA Upgrades

It order to monitor and control the pumping stations from one central location, the Township can
upgrade all of the sewage pumping stations with PLC based control panels. An estimate for this
cost is presented in Table 6.2.

Table 5.2 — SCADA Upgrade

Component # Units Unit Price Total Cost
PS PLC Control Panels 7 $20,000 $140,000
HUB Computer, Software, and 1 $20,000 $20,000
Printer
Integration of Hub Computer with 1 $20,000 $20,000
WTP or WWTP SCADA System
Total Construction SCADA Upgrade $180,000
Engineering LS %15 $27,000
Total SCADA Cost $207,000

WSP 57




Ly— —
LT

Minisiry of Ministése w2 . AMENDED CERTIFICATE OF APPROVAL
Environment lEnvircprsment SEWAGE
and Energy et de I'Encriie NUMBER 3-0466.-93-067

Paye | of 14

HEDRIVED

Town of Roekland

1560 Laurier Street FEE 14 1998
Rockland, Ontario
K4X 1LS ONTARIO SLEAN

WATER AGEMCY

You have applied in accordance with Secrion 53 of the Ontario Water Resources Act for
approval of:

Expansion of the existing sewage treatment plant {consisting of an aerated
lagoon system) having a rated capacity of 3,340 m’/d to a new modified plant
consisting of a Sequential Batch Reactor (SBR) treatment process and
associated appurtenances having a rated capacity of 6,800 m?/d, located on
part of Lots 21, 22, and 23 in the Town of Rockland (formerly Township of
Clarence) as follows:

DESIGN CRITERIA

Average daily flow
Maximum day flow rate
Peak flow rate

' ARON STREET SEWAGE PUMPING STATION

Upgrading of the existing instrumentation system to incorporate the station
controls with a new plant wide Supervisory Control and Data Acquisition
{SCADA) system;

6,800 m/4
17,340 m'/d
20,400 wm'/a

hnn

IREATMENT PLANT

construction of a below grade concrete gtructure having overall dimensions
76,15 m x 28.65 m x 6.1 m depth, located north of the existing sludge storage
lagoon area, divided into five (5) equal cells consisting of Sequential
Batch Reactors (3 cells), an effluent decant/equalization tank (1 cell) and
an aerobic digestion tank (1 cell) as follows:

Sequential Batch Reactor

=;Lree (3) parallel SBR tanks each 28.6 m x 14.6 m with a side water depth
(SWD) of 5.49 m to provide a complete mix batch treatment with an automatic
control of cyclic sequence to operate each reactor in a six hour cycle, with
-each cycle consisting of "Fill®, "Aeration", "Settle" and "Decant™ modes and
equipped with:

- a jet aeration system consisting of a single jet headexr with 22 jets per
tank (teotal of three) to provide a total Standard Oxygen Requirement of
2,621 Kg oxygen per day,

/LR 'd S998 62:21 ST-2T*9EET B2Ery TR om0 WoH-
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TECHNICAL MEMORANDUM

To: Yves Rousselle, CET, Director of Physical Services, City of Clarence-Rockland
Date: December 18, 2013

From: Matt Morkem, P.Eng.

Project: Rockland PS Evaluation

Subject: Pumping Station 1 GENIVAR Project #:121-20569

The purpose of this technical memorandum is to provide a comprehensive analysis of Pumping
Station #1 (PS#1) with regards to capacity, upgrade for the future to optimize its capacity,
phasing of the proposed future upgrade and associated costs to accommodate the proposed
flows from the new proposed Rockland urban expansion area.

1. Pumping Station Capacity

Based on a review of the current Pumping Station #1 equipment, data provided by the City of
Clarence-Rockland, and discussion with Ontario Clean Water Agency (O.C.W.A) the pumping
station control logic operates with a small pump (middle) as lead pump until the lag pump level
is reached, at which time the lead pump is shut off and one of the lag pumps (east or west) is
started. If the next set point is reached while there is one lag pump in operation, then the other
lag pump will activate. If this second lag pump is out of commission, then the lead pump will
start again to help the first lag pump.

The theoretical capacity of the pumps based on the pumps currently installed in PS#1 are as

follows:
Table 1.1
Pump Number Rated Capacity (L/s)
West 170
East 170
Middle 95

The current pump capacities were determined by running the pumps and measuring the drop in
the wet well level over a measured time period. The volume pumped was calculated using the
difference in level and the area of the wet well. This was divided by the elapsed time to
determine the pump capacity. The inflow immediately before and/or after the pump test was
also recorded, averaged and added to the pump capacity to determine the total pump capacity.

The current pump capacities are as follows:
Table 1.2

Pump Number Rated Capacity (L/s)
West 145
East 140
Middle 90

201-1224 Gardiners Road, Kingston, Ontario CANADA K7P 0G2
Telephone: 613-634-7373 ~ Fax: 613-634-3523 ~ www.genivar.com
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Table 2.1
Stats
Canada
Annual

Growth
Rate (%)

35.5 66.1 164 2.76 44.14 82.19 203.91

It should be noted that flows in excess of 200L/s from PS#1 have been reported by O.W.C.A. in
the past 5 years.

Based on the current status of PS#1 and a review of the MOE guidelines indicated in the
previous section, it would suggest that the Pumping Station #1 is currently operating at or even
beyond its firm capacity.

3. Future Pumping Station Flows

For the purpose of projecting flows for the total build out of the Clarence Rockland area, a
detailed analysis of each pumping station land use and estimated flows was completed. The
following assumptions were made for growth component that are serviced by the collection
system:

e Assumed Population Per Unit: 2.7

e Rural Density (units/ha): 2

e Low Density (units/ha): 20

e Medium Density (units/ha): 35

¢ High Density (units/ha): 55

e Residential low generation (I/cap/day): 350

e Commercial flow generation (I/ha/day): 15000

¢ Inflow and Infiltration (I/s/ha): 0.28,0.56,1.12

The table below summarizes the total build out flows for PS#1 of the Clarence Rockland area
based on updates to the 2003 Master Plan in conjunction with the official plan and discussions
with the City of Clarence Rockland Planner. Refer to Appendix 1 for ultimate servicing map.

X:\2012\121-20569-00 - Rockland PS Evaluation\Report\REport_Final\AppendixC_Techmemo_PS1\065038memoPS_ms.doc



Table 3.1

Commercial Core 9.46 - 141.92 6.8
Service Commercial 77.16 - 1157.46 55.1
Business Park 0.00 - 0.00 0.0
Community Facilities 30.42 - 456.26 21.7
PS 1 Tourist Rgcreatiqnal . 0.00 - 0.00 0.0
Low Density Residential 106.55 2013.86 104.14
Medium Density Residential 3.15 104.12 5.70
High Density Residential 0.00 0.00 0.00
Contributing PS: 2,3,4,5,6,7,8,South of David 643.8
Total 837.2
Commercial Core 3.95 - 59.19 2.8
Service Commercial 1.24 - 18.65 0.9
Business Park 0.00 - 0.00 0.0
Community Facilities 12.32 - 184.75 8.8
PS 2 Tourist Recreational 0.00 - 0.00 0.0
Low Density Residential 103.45 1955.13 101.38
Medium Density Residential 4.28 141.66 7.76
High Density Residential 0.00 0.00 0.00
Contributing PS:  None 0.0
Total 121.6
Commercial Core 3.20 - 48.01 2.3
Service Commercial 79.87 - 1198.02 57.0
Business Park 0.00 - 0.00 0.0
Community Facilities 2.27 - 34.11 1.6
PS 3 Tourist Recreational 0.00 - 0.00 0.0
Low Density Residential 27.07 511.64 29.42
Medium Density Residential 9.83 325.17 17.13
High Density Residential 0.00 0.00 0.00
Contributing PS:  None 0.0
Total 107.5
Commercial Core 2.16 - 32.36 1.5
Service Commercial 0.00 - 0.00 0.0
Business Park 0.00 - 0.00 0.0
Community Facilities 0.00 - 0.00 0.0
PS 4 Tourist Recreational 0.00 - 0.00 0.0
Low Density Residential 18.35 346.79 20.40
Medium Density Residential 1.15 38.06 2.08
High Density Residential 0.00 0.00 0.00
Contributing PS: 5 741
Total 98.1
Commercial Core 0.00 - 0.00 0.0
Service Commercial 2.72 - 40.79 2.7
Business Park 0.00 - 0.00 0.0
Community Facilities 0.31 - 4.62 0.3
Tourist Recreational 4.82 - 72.34 4.0
PS5 Special Study Area #1 25.53 - 0.0
Low Density Residential 49.48 935.13 65.42
Medium Density Residential 0.81 26.63 1.68
High Density Residential 0.00 0.00 0.00
Contributing PS:  None 0.0
Total 74.1




Commercial Core 0.00 0.0
Service Commercial 3.48 - 52.17 5.4
Business Park 0.00 - 0.00 0.0
Community Facilities 1.14 - 17.12 1.8
PS 6 Tourist Recreational 2.57 - 38.48 4.0
Low Density Residential 19.92 376.58 - 38.79
Medium Density Residential 0.00 0.00 - 0.00
High Density Residential 0.00 0.00 - 0.00
Contributing PS:  None 0.0
Total 50.0
Commercial Core 0.00 - 0.00 0.0
Service Commercial 0.00 - 0.00 0.0
Business Park 0.00 - 0.00 0.0
Community Facilities 0.00 - 0.00 0.0
PS 7 Tourist Recreational 0.00 - 0.00 0.0
Low Density Residential 73.59 1390.91 74.31
Medium Density Residential 0.00 0.00 0.00
High Density Residential 0.00 0.00 0.00
Contributing PS:  None 0.0
Total 74.3
Commercial Core 0.00 - 0.00 0.0
Service Commercial 0.00 - 0.00 0.0
Business Park 0.00 - 0.00 0.0
Community Facilities 0.00 - 0.00 0.0
PS 8 Tourist Recreational 0.00 - 0.00 0.0
Low Density Residential 245.09 4632.12 220.51
Medium Density Residential 0.00 0.00 0.00
High Density Residential 0.00 0.00 0.00
Contributing PS:  None 0.0
Total 220.5
Commercial Core 0.00 - 0.00 0.0
Service Commercial 0.00 - 0.00 0.0
Highway Commercial 10.99 - 164.84 9.8
Business Park 0.00 - 0.00 0.0
Community Facilities 0.00 - 0.00 0.0
PS Clearance Point |Tourist Recreational 20.91 - 313.70 14.9
Low Density Residential 540.96 10224.08 445.96
Medium Density Residential 0.00 0.00 0.00
High Density Residential 0.00 0.00 0.00
Contributing PS:  None 0.0
Total 470.6
Commercial Core 0.00 - 0.00 0.0
Service Commercial 0.00 - 0.00 0.0
Business Park 0.00 - 0.00 0.0
Community Facilities 0.00 - 0.00 0.0
Tourist Recreational 0.00 - 0.00 0.0
PS South of David |Rural 0.00 0.00 0.00
Low Density Residential 210.34 3975.47 192.31
Medium Density Residential 0.00 0.00 0.00
High Density Residential 0.00 0.00 0.00
Contributing PS:  None 0.0

Total

192.3
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Based on a similar method that was used to project the flows from 2005 to 2013, the current
flows were projected to the ultimate scenario to provide a timeline for reaching the ultimate build
out. These results are indicated in the table below:

e Avg. Daily Flow  Max. Daily Flow Peak Inst. Flow Stats Canada
(L/s) (L/s) (L/s) Annual Growth
Rate (%)
2013 4414 82.19 203.91
2018 50.58 94.17 233.65
2023 57.95 107.90 267.72
2033 89.59 166.81 413.87 2.76
2043 117.62 219.01 543.38
2053 154.43 287.54 713.42
2059 181.83 338.57 840.02

4. Pumping Station Upgrades

1. Modifications

The following section reviews potential modifications that could be made to the existing
pumping station to gain additional capacity. Refer to Appendix 2 for preliminary pumping
station capacity analysis

a) Replace existing middle pump with an equivalent to the west and east pumps.
The existing smaller (40hp - 90L/s) pump could be replaced with a pump of similar capacity
to the other pumps. This would increase the firm capacity to approximately 275L/s as it
would mean that it would be based on 2 -145|/s pumps (less allowance for losses with two
pumps running). Variable Frequency Drives (VFD’s) should also be installed to ensure that
with the removal of the smaller pump average day or low flow conditions can still be
pumped while minimizing the start/stops of the pumps. MOE guidelines also indicated that
if a pumping station discharges into a WWTP they should be equipped with VFD’s to
minimize flow surges and provide flow pacing. Additionally, due to the increase flow from
the new pump, the grinder and grit removal capacity will need to be increased. A third
grinder (120L/s) and second grit removal system (236L/S) is recommended to be installed.
It should be noted that if screening is install at PS#1 then the third grinder would not be
required.

b) Installed a 4th pump using the current pump intakes locations

The current pumping station configuration could be modified to allow for a forth pump to

be installed of equal capacity to the other 3 pumps. This would increase the firm capacity

X:\2012\121-20569-00 - Rockland PS Evaluation\Report\REport_Final\AppendixC_Techmemo_PS1\065038memoPS_ms.doc
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to approximately 400L/s. A VFD should also be installed as indicated above. Additionally,
a fourth grinder (120L/s) would need to be installed to handle the increase flow. It should
be noted that if screening is install at PS#1 then the forth grinder would not be required.

c) Install four (4) new pumps with increase capacity

Remove and replace all four (4) pumps (approximately 90HP — 290L/s@21m TDH) with
larger pumps to increase the capacity and maximize the velocity in the forcemain (i.e.
~3m/s). This would increase the firm capacity to approximately 600L/s. A VFD should
also be installed as indicated above. The flow meter would also need to be replaced as
this flow rate exceeds the maximum capacity. As indicated above additional grit removal
would be required to accommodate this upgrade; however further plant upgrades would
also be required to treat this flow and therefore these aspect have not been included in
the upgrades.

d) Increase and/or Twin Forcemain to Sewage Plant

Replace and/or twin the existing forcemain with a 900mm (or equivalent) to provide
additional capacity. The pumps and flow meter from the previous expansion could be
reused to provide the additional capacity to meet the ultimate building. This would
increase the firm capacity to approximately 850L/s. As indicated above additional grit
removal would be required to accommodate this upgrade; however further plant upgrades
would also be required to treat this flow and therefore these aspect have not been
included in the upgrades.

2. Forcemain
Based on the above modifications, the velocity in the forcemain would be 1.4m/s, 2m/s, 3m/s
and 1.3m/s, respectively. Although maintaining a velocity above 1.1m/s is not an ideal
operating condition, such a velocity would be a result of peak instantaneous flows and would
not be maintained for long periods of time. These velocities would still be below the maximum
velocity of 3m/s stipulated by the MOE guidelines for a forcemain.

3. Modification Phasing

Based on the current firm capacity as defined by the MOE, PS#1 has reached its capacity. The
projected flows anticipated at PS#1 indicate that the following timelines for upgrades are

required:
Table 4.1
Year Peak Inst. Flow Required Firm Capacity Expansion
(L/s) Upgrade (L/s)
2013 203.91 none 200 N/A
2018 233.65 a 275 2014/2015
2023 267.72 none 275 N/A
2033 413.87 b 400 2024/2025
2043 543.38 c 600 2034/2035

X:\2012\121-20569-00 - Rockland PS Evaluation\Report\REport_Final\AppendixC_Techmemo_PS1\065038memoPS_ms.doc
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2053 713.42 d 840 2045/2046
2059 840.02 none 840 N/A

It should also be noted that the plant capacity of ADF = 6800m3/d (79L/s) and MDF =
17,340m3/d (200L/s) would be reached around 2030 that will require further upgrades not
discussed in this report. Some upgrades to the Peak Flow Rate have been incorporated into
this report (i.e. grit removal system). A detail flow analysis should be completed on a regular
basis to verify the projected flows

4. Upgraded Servicing

As it is difficult to determine the exact type of growth that will occur in the City of Clarence-
Rockland, it is difficult to state the number of units that the above indicated upgrades will
provide. However, as it is anticipated that the majority of growth will be low density the
following table provides the additional number (beyond current levels) of units for each upgrade
based on low density residential growth using the design parameters indicated in section 3:

Table 4.2
Expansion No. of Units Population Additional Peak
Increase Flow (L/S)
a 2100 5,670 75
b 6600 17,820 215
c 16000 43,200 400
d 28500 76,950 650

It should be noted that not all growth in the City of Clarence Rockland will be low density
residential and the total number of units will vary based on the variety of growth type that is

experienced.

5. Modifications Cost

The following section provides cost estimates for the modifications indicated in section one (1):

X:\2012\121-20569-00 - Rockland PS Evaluation\Report\REport_Final\AppendixC_Techmemo_PS1\065038memoPS_ms.doc
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Sewage pumping station No. 9 Project No. 110704
Morris Village Subdivision November, 2018 (Revision 1)

1.0

2.0

DESIGN BRIEF

INTRODUCTION

1.1 General

The residential development associated with this new pumping station consists of
approximately 219.87 ha and is located along St-Jean Street, mid-way between
Poupart Road and Docteur Corbeil Boulevard in the City of Clarence-Rockland (see
location map SK-1, in Appendix “A”). The proposed sanitary drainage area serviced
by pumping station No. 9 includes over 5600 residential units.

The first four stages of the Morris Village development are currently serviced by
gravity sewers and directed to the pumping station No.7 located at the intersection of
Sterling Avenue and Platinum Drive. As was previously planned, the western parts
of Stage 4 will be redirected to the pumping station No. 9 and allow for the northern
part of Stage 5 as well as an external area located between Caron Street and Stage 5
to be directed to the existing pumping Station No.7 (see sketch 110704-SANPS in
Appendix ‘B’). Pumping Station No.7 was approved under MOECC Certificate
#0402-78NQJ9.

SANITARY FLOWS AND HYDRAULICS

2.1 Sanitary Sewer

2.1.1 Proposed Site

The portion of the proposed subdivision that is directed by gravity towards pumping
station No.7 is then pumped to the sanitary sewers at the intersection of Crystal
Crescent and Quartz Street and directed by gravity towards Avenue des Pins.

On the other hand, the majority of the proposed Morris Village Stage 5 along with
external areas located east and future lands located west of St-Jean Street will drain
towards pumping station No. 9. The sewage shall then be pumped via a twin 400mm
diameter forcemain through the Hydro Corridor, Sterling Avenue, Docteur Corbeil
Boulevard before reaching the existing gravity sanitary sewers on Caron Street (see
sketch 110704-SANPS in Appendix ‘B’).

2.1.2  Tributary Area Characteristics
The sanitary drainage area as shown on plan 110704-PSSANMI, is divided into

several sub-catchments area. The plan shows the total areas, populations to be
directed to each pumping station.

Atrel Engineering Ltd. Page 1



Sewage pumping station No. 9 Project No. 110704
Morris Village Subdivision November, 2018 (Revision 1)

6.0

7.0

ELECTRICAL SPECIFICATIONS

The pumping station has been designed to allow for a communication space on the wall
in order to communicate to the City of Clarence-Rockland information centre. In
summary, a system will be installed by OCWA to properly communicate with the City’s
information center. The proposed system will control and provide information on such
equipment as the pumps, water levels, the security system and system failures. The power
supply for this site will be provided by a proposed transformer adjacent to the pumping
station; a 600 volts, 3 phase service line will be provided for this pumping station. The
electrical design specifications can be found on plan E1 to E9 separate from this report. A
backup power system (UPS) will be installed to allow continuous communication in case
of failure.

CONCLUSION

The proposed pumping station has the capacity to accommodate the flows for a proposed
development up to 260 1/s. In case of failure, the following events could occur.

1. The standby generator will start to allow the pumps to run as usual, and a signal
will be sent to a city representative.

ii. A sewage pump could be used with the by-pass forcemain.

iii.  The overflow pipe would carry the sewage towards the closeby storm water
management pond and would keep the hydraulic grade line of the sanitary system
below the basement levels of the proposed Stage 5.

Prepared by:

ATREL ENGINEERING LTD
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Jean M. Décoeur, P.Eng.
President

Atrel Engineering Ltd. Page 9
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Equalization Tank Conceptual Design Report Page 1

INTRODUCTION

Municipal wastewater from the City of Clarence-Rockland (City) is treated at the
Clarence Rockland Sewage Treatment Sewage Treatment Plant (CRSTP), located at
700 Industrial Road, in Clarence-Rockland, Ontario. Currently, all wastewater from the
urbanized areas of the City of Clarence-Rockland is pumped directly from Pumping
Station No. 1 into the treatment plant. The plant has pre-treatment (grit removal only)
and operates as a sequencing batch reactor (SBR) activated sludge plant followed by
chlorine disinfection, prior to undergoing dechlorination and discharging into the Ottawa
River.

The facility has a Rated Capacity of 6,800 m®day under Environmental Compliance
Approval Number 1990-3P3PRG. The rated peak flow capacity is currently 20,400
mé/day.

The City of Clarence Rockland is undertaking upgrades to the wastewater treatment
plant to include:

- Increase the pumping capacity and conveyance capacity of PS#1 to 400 L/s;

- Twinning the force main to convey an ultimate peak flow capacity of 850 L/s
and for operational redundancy;

- Construction of a new headworks facility, complete with fine screening and
grit removal system to improve both pre-treatment and secondary treatment
effectiveness; and,

- Concrete repairs to the suspended floor slab in the main treatment building.

As part of the preliminary design investigation, it was noted that the City may achieve
some long-term advantages and potential cost savings by combining the design and
construction of a proposed equalization tank with the headworks facility. The concept
would be to have the equalization tank constructed directly underneath the headworks
facility and be combined with the tender package for the upgrades to the plant.
Construction of a new equalization tank has been previously identified within the long-
term plan for the Rockland Sewage Treatment plant (within the next 2-3 years) to
normalize peak flows from inflow and infiltration.

This proposed approach of including the equalization tank underneath the headworks
facility would offer the following benefits:

- Provides the best use of existing land at the STP to free up space for future
additional plant upgrades;
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EQUALIZATION STORAGE BELOW HEADWORKS BUILDING

The Rockland Wastewater Treatment Plant Review (OCWA, 2015) noted that
equalization storage constructed in the next few years would alleviate peak flows to the
STP and delay plant wide capacity expansion until average daily flows reach 90% flow
capacity (6,120m?/d). This finding was echoed based on the hydraulic modeling
described in the Hydraulic Flow Technical Memorandum (RVA August 2016), which
noted that some form of bypass, modifications or equalization storage is required to
convey the new proposed peak pumping flows from PS#1.

An overview of the proposed storage scenario is shown below in Figure 2-1 through

Figure 2-3 below.
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Figure 2-1: Potential Equalization Storage Below Headworks Building

City of Clarence Rockland
May 2017

RVA 163301
FINAL



3.0

Equalization Tank Conceptual Design Report Page 9

Estimated Maximum Peak Flows (L/s)
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Figure 2-5: Estimated Maximum Peak Flows at Plant Over Time

GEOTECHNICAL AND STRUCTURAL CONSIDERATIONS

A Geotechnical Investigation Report has been prepared by DST Consulting Engineers,
which discusses the ground conditions in the vicinity of the proposed headworks facility,
and makes recommendations related to founding the building, both with and without the
equalization tank. Refer to Appendix A for the full report.

In summary, the soils at the proposed location of the headworks facility is generally silty
clay, Rock was not reached in any boreholes, but local well records indicate it is in the
order of 60m below grade in the area.

Based on the Report and discussions with the geotechnical engineer, it has been
determined that the soils do not have enough bearing capacity to support the headworks
facility and equalization tank using conventional strip or spread footings, or a raft
foundation. The increase in stress imposed on the soil by the foundations and slab of
the structure, and by placement of backfill around the structure, will result in large
compression of the clay, which leads to significant consolidation settlements and
damage to the structure.
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ENVIRONMENTAL ASSESSMENT REQUIREMENTS

Adding the equalization tank to the project will mean the works will be classified as a
Schedule ‘B’ activity. From the Municipal Class EA document prepared by the Municipal
Engineers Association:

“Schedule B:

Establish sewage flow equalization tankage in existing sewer system or at an
existing sewage treatment plants, or at existing pumping stations for influent
and/or effluent control.”

As such the project would be subject to the requirements of a Schedule B EA process.
This will require documentation of the planning process (assess alternative solutions and
their impacts) followed by a Notice of Completion, and allowing 30 days for public input.

The schedule impacts will include the allowance for public input for 30 calendar days.
During this time, it would be expected that other design elements of the project would
continue.

COST ESTIMATE

The intention of combining the equalization tank below the headworks facility is to offer
operational and space savings, with the potential to offer cost savings over installing the
tank at a later date as part of a separate contract. The tables below serve to provide a
cost estimate for the two options: 1) the equalization tank constructed below the
headworks facility, or 2) headworks facility constructed as per the original scope of work,
with the tank constructed at a later date as a separate contract.
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Table 6-1: Cost Estimate: Equalization Tank Below Headworks Facility

Yard
Structure Equipment Electrical Works Capital Cost
Pump Station $200,000 $574,500 $373,500 $19,500 $1,167,500
Equalizati