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Enclosed is the Site Servicing and Stormwater Management Report for The Commons (3610 Innes 
Road) development.  
 
This report addresses the approach to site servicing and stormwater management for Phase 1 of the 
Subject Site and is submitted in support of the detailed design of the subdivision approval and 
registration for this phase. This report also provides an update to the conceptual servicing for Phase 
2, 3, and 4. The servicing and stormwater management design has been developed based on the 
requirements of the City of Ottawa and Rideau Valley Conservation Authority. 
 
Should you have any questions, or require additional information, please contact me. 
 
Yours truly, 
 
NOVATECH  
 
 
 
 
 
Bassam Bahia, M.Eng., P. Eng. 
Senior Project Manager | Land Development 
 
cc: Eric Lalande, Rideau Valley Conservation Authority 

Jillian Normand, Glenview Homes (Innes) Ltd. 
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1.0 INTRODUCTION 

1.1 Background 

This report addresses the approach to site servicing for The Commons development (Subject 
Site), formerly known as BMR Lands, which is being proposed by Glenview Homes (Innes) Ltd. 
(Developer). 
 
The Subject Site is located within the north-west quadrant of the East Urban Community (EUC) 
Phase 3 Area Community Design Plan. More specifically, the site is south of Innes Road, 240m 
east of its intersection with Lamarche Avenue, as shown on Figure 1.1 – Key Plan. The site is 
bound to the south and east by future development lands owned by Richcraft Homes, to the west 
by the recently constructed residential subdivision known as Orleans Village by Caivan 
Communities, and to the north by Innes Road, and remnant mixed use parcels. 
 
Historically, the existing land usage was for a commercial plaza that comprised of the BMR sales 
center/ warehouse and parking lot along Innes Road as shown on Figure 1.2 – Existing 
Conditions Plan. Two parts of the existing parcel have since been severed and will be developed 
under separate planning applications. The existing buildings within the limits of the Subject Site 
were demolished in 2017. The northern side of the subject side is relatively flat and at grade with 
Innes Road. The south side is undeveloped and slopes gradually downward to the southern 
property line.  
 
The existing residential subdivisions to the west, Orleans Village, is currently serviced with public 
services (i.e. sanitary and storm sewers, and watermain), and drainage is directed towards EUC 
Pond 1.  

1.2 Development Intent 

The Subject Site has an area of 15.71 ha, and the proposed subdivision will comprise of 
residential housing, public right-of-ways/pathways, and parkland, as shown in Table 1.1. The 
development will contain City of Ottawa municipal road allowances of 18.0, 20.0, and 24.0 metres 
wide. The proposed site development plan is shown on Figure 1.3 – Site Plan.  
 
Table 1.1: Land Use, Development Potential, and Yield 

 
In order to facilitate the above, servicing of the Subject Site will be phased. Refer to the Phasing 
Plan (Drawing 118224-PH) for reference to the limits of the proposed phasing. 
 

As part of Phase 1, the following section describes the rationale and significance of the phase to 
the overall development: 

Unit Type Number of Units Area 

Singles  151 4.93 ha 

Townhouses 151 3.34 ha 

Medium Density (2-BR Apartments) 168 2.04 ha 

Local Roads / Pathways - 4.39 ha 

Parkland - 1.01 ha 

TOTAL 470 15.71 ha 
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•  Storm Sewers: The proposed sewers for Phase 1 will be constructed to the existing 
EUC Pond 1, to serve as the storm outlet for the Subject Site. 

•  Stormwater Management: The existing EUC Pond 1 has sufficient capacity to serve 
Phase 1 of the Subject Site. No modifications are required as part of Phase 1 
construction. 

•  Sanitary Sewers: The proposed sewers for Phase 1 will be constructed, including the 
extension of the existing trunk sanitary sewer within the Subject Site, to service the 
future development to the east and serve as the sanitary outlet for the Subject Site. 

•  Watermain: As part of Phase 1, the watermains will be built within Phase 1 and 
connections will be made to an existing 200 mm watermain within Beaugency Street 
and to an existing 300mm watermain within Jargeau Road.  

 
As part of Phase 2, the following section describes the rationale and significance of the phase to 
the overall development: 

•  Storm and Sanitary Sewers: The proposed sewers for Phase 2 will be constructed 
to extend the systems to the future phases.  

•  Stormwater Management: In Phase 2, the EUC Pond 1 Expansion will need to be 
implemented.  

•  Watermain: As part of Phase 2, a final watermain connection will be made at the 
intersection of Street 9 and Innes Road.  

 
In Phase 3, the remainder of the servicing will be implemented as per the ultimate servicing plan. 
 
Phase 4 will allow the development of the high-density blocks when future site plan applications 
are submitted and approved. 

1.3 Report Objective 

This report provides detailed servicing and stormwater management details for Phase 1, in 
support of final approval and registration for this particular phase, in accordance to the Draft 
Conditions for Draft Approval. The Draft Conditions have been provided in Appendix G. 
 
It is important to note that although this report provides an update to the conceptual servicing for 
Phase 2, 3, and 4, the intention is to demonstrate the functional design of the overall development 
of the Subject Site. A report addressing the detailed approach to site servicing and stormwater 
management for Phase 2, 3, and 4 will be provided as part of a separate cover, as the 
development advances. 
 
Due to the location of the multi-residential blocks, preliminary details for the servicing of the blocks 
are also provided within this report. The development of these blocks will be subject to a Site Plan 
Application and detailed site servicing and stormwater management reports will be warranted.  
 
This report will also be provided to various agencies for their approval and in support of obtaining 
any applicable permits. 
 
The City of Ottawa Applicant Study and Plan Identification List along with proof of a pre-
consultation meeting is provided in Appendix A. The City of Ottawa Servicing Study Guidelines 
for Development Applications checklist has been completed and is provided in Appendix B. 
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2.0 REFERENCES AND SUPPORTING DOCUMENTS 

2.1 Guidelines and Supporting Studies 

The following guidelines and supporting documents were utilized in the preparation of this report: 

•  City of Ottawa Official Plan (OP) 
City of Ottawa, adopted by Council May 2003 (comprehensive review in 2013 and 2016).  

•  City of Ottawa Infrastructure Master Plan (IMP) 
City of Ottawa, November 2013.  

•  City of Ottawa Water Distribution Guidelines (OWDG) 
City of Ottawa, July 2010.  

•  Revisions to OWDG (ISTB-2010-01, ISTB-2014-02, ISTB-2018-02, ISTB-2018-04) 
City of Ottawa, December 2010, May 2014, March 2018, and June 2018.  

•  City of Ottawa Sewer Design Guidelines (OSDG)  
City of Ottawa, October 2012.  

•  Revisions to OSDG (ISTB-2016-01, ISTB-2018-01, ISTB-2018-03) 
City of Ottawa, September 2016 and March 2018. 

•  Design Guidelines for Sewage Works and Drinking Water System (MECP 
Guidelines) 
Ontario’s Ministry of the Environment, 2008. 

•  Stormwater Management Planning and Design Manual (MECP SWM Guidelines) 
Ontario’s Ministry of the Environment, 2003. 

•  Master Serving Study for East Urban Community Phase 3 Area Community Design 
Plan (MSS EUC-Phase 3) 
David Schaeffer Engineering, Dec 2020. 

•  Mud Creek Cumulative Impact Study (Mud Creek CIS) 
Stantec and JTB Environmental Systems, May 2020. 

2.2 Geotechnical Investigation 

Paterson Group Inc. (Paterson) conducted a geotechnical investigation and subsequent 
geotechnical review of the lightweight fill requirements in support of the proposed residential 
development: 

•  Geotechnical Investigation – Proposed Residential Development 3604-3646 Innes 
Road, Ottawa, Ontario; Report No. PG4026-2 (revision 2), Paterson Group Inc., April 2, 
2020. 

•  Geotechnical Review – Lightweight Fill Requirements, Proposed Residential 
Development 3604-3646 Innes Road, Ottawa, Ontario; Report No. PG4026-MEMO.02, 
Paterson Group Inc., February 18, 2021. 

A digital copy of the foregoing geotechnical information has been provided in Appendix F. Based 
on the geotechnical investigation and subsequent geotechnical review, it is not anticipated that 
there will be any significant geotechnical concerns with respect to servicing and developing the 
Subject Site.  
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The test hole locations have been provided in Figure 2.1 – Geotechnical Investigation – Test Hole 
Locations, and a summary of the geotechnical investigation findings has been provided in Table 
2.1 below. 
 
Table 2.1: Summary of Geotechnical Servicing and Grading Considerations 

Parameter Summary 

Sub-Soil Conditions  Silty Clay / Glacier Till / Bedrock  

Grade Raise Restriction 2.5m to 2.0m 

OHSA Soil Type Type 2 and 3  

Groundwater Considerations Low to Moderate groundwater flow 

Pipe Bedding / Backfill 
Pipe Bedding                   150 mm to 300mm Granular A  
Pipe Cover                       300 mm Granular A 
Backfill                             Native Material  

Pavement Structure 
(Driveways) 

50mm Wear Course        (SuperPave 12.5) 
150mm Base                   (Granular A) 
300mm Subbase             (Granular B Type II) 

Pavement Structure  
(Local Roadways) 

40mm Wear Course        (SuperPave 12.5) 
50mm Binder Course      (SuperPave 19.0) 
150mm Base                   (Granular A) 
400mm Subbase             (Granular B Type II) 

Pavement Structure 
(Collector Roads) 

40mm Wear Course                   (SuperPave 12.5) 
50mm Upper Binder Course      (SuperPave 19.0) 
50mm Lower Binder Course      (SuperPave 19.0) 
150mm Base                              (Granular A) 
550mm Subbase                        (Granular B Type II) 

Landscape Consideration 
Large Trees (Minimum setback of the full mature height of the tree) 
Small to Medium tree species (7.5 m set back) 
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3.0 SERVICING AND GRADING 

3.1 Contemplated MSS EUC-Phase 3 Servicing Connections 

Storm servicing for the proposed site will outlet into the existing EUC Pond 1. Sanitary servicing 
for the proposed site will connect to the existing trunk sanitary sewer located within Beaugency 
Street of the Subject Site. Water service for the proposed site will connect to the existing 
watermains on Jargeau Road, Beaugency Street and also a connection to the north along Innes 
Road. 
 
Refer to the East Urban Community Phase 3 Area Community Design Plan – Key Plan Mark-up 
included in the enclosed drawing set. 

3.2 General Servicing 

The Subject Site will be serviced using local storm and sanitary sewers, and watermain. The 
storm / stormwater management, sanitary and water servicing strategy is discussed in further 
detail in the following sections. 
 
Refer to Figure 3.1 – Proposed Servicing Layout Plan and the General Plan of Services 
(Drawings 118224-GP1, 118224-GP2 and 118224-GP3) included in the enclosed drawing set. 

3.3 General Grading 

The local roadway within the Subject Site will be graded in a saw-toothed pattern to promote 
surface storage of stormwater. The grading will direct emergency overland flows from the local 
roads to the existing EUC Pond 1.  
 
The lots will be graded from front to back to direct surface drainage to the rearyard areas. 
 
Refer to the Grading Plan (Drawings 118224-GR1, 118224-GR2 and 118224-GR3) included in 
the enclosed drawing set. 
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4.0 STORM SEWER SYSTEM AND STORMWATER MANAGEMENT 

The post-development storm sewer and stormwater management system will adhere to the 
criteria outlined as a part of the MSS EUC-Phase 3.  Storm runoff from the site will outlet to the 
existing EUC Pond 1 stormwater management facility at the south end of the site.   
 
The following sections outline the preliminary stormwater management design and analysis. J.F. 
Sabourin and Associates Inc. (JFSA) was retained to prepare a Stormwater Management (SWM) 
Plan for the Subject Site. The findings and recommendations can be found in the JFSA Report in 
Appendix C. The JFSA Report should be read in conjunction with this report. 

4.1 Stormwater Management Criteria 

The Subject Site is located within the Ottawa River East Subwatershed, and are tributary to the 
Ottawa River, which falls under the jurisdiction of the Rideau Valley Conservation Authority 
(RVCA). The following stormwater management criteria have been developed based on the 
criteria in the MSS EUC-Phase 3, and requirements of the RVCA and the OSDG.  

Minor System (Storm Sewers) 

•  Storm sewers are to be designed using the Rational Method as follows: 

o 1:2-year return period for local streets; 

o 1:5-year return period for collector roads; 

•  Ensure that the 100-year hydraulic grade line in the storm sewer is at least 0.3 m below 
the underside of footing (USF) elevations and ensure that the 100-year + 20% (stress test) 
hydraulic grade line in the storm sewer is below the USF for the proposed development; 

•  Inlet control devices (ICDs) are to be installed in road and rearyard catchbasins to control 
inflows to the storm sewers; 

Major System (Overland Flow) 

•  Overland flows are to be confined within the right-of-ways and/ or defined drainage 
easements for all storms up to and including the 1:100-year event; 

•  Storm runoff that exceeds the capacity of the minor system will be stored within road sags; 

o Runoff that exceeds the capacity of the road sags will be conveyed overland along 
defined major system flow routes towards the proposed major system outlet to the 
existing EUC Pond 1; 

•  Major system storage in backyards is not to be included/ accounted for in design 
computations; 

•  Maximum depth of flow (static + dynamic) on local and collector streets shall not exceed 
0.35 m and shall be confined to the road right-of-way, as well as not touch any part of the 
building envelope and must remain below the lowest building opening during the stress 
test event; 

•  For front yards, there must be 0.15 m of vertical clearance between the spill elevation on 
the street and the ground elevation at the nearest building envelope that is in the proximity 
of the flow route or ponding area; 

•  For rear yards, there must be 0.30 m of vertical clearance between the rear yard spill 
elevation and the ground elevation at the adjacent building envelope;  
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•  The product of the 100-year flow depth (m) on street and flow velocity (m/s) shall not 
exceed 0.60. 

Water Quality & Quantity Control – Interim as part of Phase 1 

•  A Normal (70% TSS removal) level of quality control will be provided by the existing EUC 
Pond 1 SWM Facility in the interim, which outlets to Mud Creek, and ultimately outlets to 
Green’s Creek and then the Ottawa River. 

Water Quality & Quantity Control – Ultimate as part of Phase 2, 3, and 4 

•  An enhanced (80% TSS removal) level of quality control will be provided by the existing 
EUC Pond 1 SWM Facility in the ultimate as part of the pond expansion (under separate 
cover), which outlets to Mud Creek, and ultimately outlets to Green’s Creek and then the 
Ottawa River. 

4.2 Proposed Storm Drainage System 

Storm servicing for the Subject Site will be provided using a dual drainage system: Runoff from 
frequent events will be conveyed by storm sewers (minor system), while runoff from larger storm 
events which exceed the capacity of the minor system will be conveyed overland along defined 
overland flow routes (major system).  The EUC Pond 1 SWM facility is the outlet for both the 
major and minor systems.  

Excerpts of the storm sewer design sheets from the MSS EUC-Phase 3, demonstrating that the 
Subject Site was accounted for in the EUC Pond 1 SWM facility revisions/pond expansion, can 
be found in Appendix C. Refer to the MSS EUC-Phase 3 for additional details on the 
revisions/pond expansion. The East Urban Community Phase 3 Area Community Design Plan – 
Conceptual Storm Servicing is included in the enclosed drawing set. For reference to the Subject 
Site’s location, refer to the East Urban Community Phase 3 Area Community Design Plan – Key 
Plan Mark-up. 

 Storm Sewer Design (Minor System) 

The minor system has been conceptually designed using the Rational Method.  The conceptual 
storm sewer design sheets are provided in Appendix C.  Refer to the Storm Drainage Area Plan 
(Drawing 118224-STM) for details.  The criteria used to size the storm sewers are summarized in 
Table 4.1 below. 
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Table 4.1: Storm Sewer Design Parameters 

1A minimum gradient of 0.65% is required for any initial sewer run with less than 10 residential connections. 

For both the interim and ultimate conditions, inlet control devices (ICDs) are to be installed in all 
catchbasins to limit inflows to the minor system during larger storm events.  ICDs will be sized 
during the detailed design stage. 

 Overland Flow Path (Major System) 

The Subject Site has been graded to provide an engineered overland flow route (major system) 
for large, infrequent storms or in the event that the storm sewer system becomes obstructed.  
Flows will be directed to EUC Pond 1. The major system is to be designed to conform to the 
design standards outlined in Section 5.5 of the OSDG. 

 Best Management Practices and Low Impact Development 

As outlined within the MSS EUC-Phase 3, the results from site-specific testing found that the 
vertical movement of water is restricted by the low permeability of the clay soils and the perched 
water table. As such, implementation of stormwater best management practices (BMPs) and low 
impact development (LID) techniques to mitigate the reduction in groundwater infiltration / 
recharge resulting from the proposed development is not being proposed. 

 SWM Facility – EUC Pond 1 

Water quantity control and water quality treatment will be provided by an end-of pipe stormwater 

management pond, ‘EUC Pond 1’. 

Interim B Conditions 

EUC Pond 1 was modified in 2014 to support the development of the Trails Edge subdivision 

south of the hydro easement, and the extension of Brian Coburn Boulevard. These modifications 

were detailed as part of the Design Brief for the Reconstruction of the East Urban Community 

Stormwater Management Pond 1 for the Trails Edge Subdivision (March 2014) and were referred 

to as the Interim B conditions. 

 

Upon further review in 2018, it was proposed that the interim drainage area could be expanded 

to allow for development of the Orleans Village Subdivision, which was initially considered as 

undeveloped area. This was reviewed as part of the Stormwater Management Report for the 

Orleans Village Subdivision (July 2018).  

 

Parameter Design Criteria 

Local Roads  2-year Return Period 

Collector Roads 5-year Return Period 

Storm Sewer Design  Rational Method/Modeling 

IDF Rainfall Data OSDG 

Initial Time of Concentration (Tc) 10 minutes  

Minimum Velocity (1) 0.8 m/s 

Maximum Velocity 3.0 m/s 

Minimum Diameter 250 mm 



The Commons (3610 Innes Road) – Phase 1     Site Servicing and Stormwater Management Report 

Novatech  Page 9 

Building on the model that was reviewed as part of the July 2018 study, it is proposed that the 
development of Phase 1 of the Subject Site be permitted under Interim B conditions, similar to 
Orleans Village, in exchange for Orleans Village mixed-use block 148 and future residential block 
147 remaining undeveloped until the ultimate conditions expansion of the north main cell and 
north forebay in EUC Pond 1 is complete. Refer to Section 5 of the JFSA Report provided in 
Appendix C for additional details. 
 
Refer to Figure 4.1 EUC Pond 1 – Interim B Conditions which demonstrates the limits of the areas 
tributary to the EUC Pond 1 and the limits of the proposed development under Interim B 
conditions. 

Ultimate Conditions 

Development of Phase 2, 3, and 4 of the Subject Site, as well as lands within the EUC, will require 

the EUC Pond 1 expansion. Detailed design for the expansion is currently being completed by 

David Schaeffer Engineering (DSEL).  

4.3 Hydrologic & Hydraulic Modeling 

The OSDG requires hydrologic modeling for all dual drainage systems.  The performance of the 
proposed storm drainage system for the Subject Site was evaluated using the PCSWMM 
hydrologic/hydraulic model. As mentioned above, JFSA was retained to prepare a SWM Plan for 
the Subject Site. As such, refer to the JFSA Report found in Appendix C for the findings and 
recommendations from the hydrologic and hydraulic modeling. 
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5.0 SANITARY SEWER SYSTEM 

5.1 Existing Sanitary Infrastructure 

The sanitary outlet for the site will consist of an existing 525 mm trunk sanitary sewer (gravity) 
located within Beaugency Street and an existing 200mm sanitary sewer within Jargeau Road. 
Refer to the General Plan of Services and the Sanitary Drainage Area Plan (Drawings 118224-
GP1, 118224-GP2, 118224-GP3 and 118224-SAN) for an illustration of the proposed sanitary 
connection and layout details.  
 
Excerpts of the sanitary sewer design sheets from the MSS EUC-Phase 3, demonstrating that 
the Subject Site was accounted for in the downstream sewers, can be found in Appendix D. The 
East Urban Community Phase 3 Area Community Design Plan – Conceptual Sanitary Servicing 
is included in the enclosed drawing set. For reference to the Subject Site’s location, refer to the 
East Urban Community Phase 3 Area Community Design Plan – Key Plan Mark-up. 

5.2 Proposed Sanitary Infrastructure 

On-site works 

The proposed on-site works will require approximately 1,965 m of on-site sanitary sewer (gravity) 
to collect wastewater flows and to direct flows to the sanitary outlet. The existing trunk sanitary 
sewer will be extended within Beaugency Street of the Subject Site to service the future 
development to the east. The proposed service laterals on Beaugency Street of the Subject Site 
will connect to a separate collector sanitary sewer running parallel to the trunk sanitary sewer 
extension and will outlet into the trunk downstream of Beaugency Street.  

5.3 Sanitary Demand and Design Parameters 

The peak design flow parameters in Table 5.1 have been used in the sewer capacity analysis. 
Unit and population densities and all other design parameters are specified in the OSDG. 
 
Table 5.1: Sanitary Sewer Design Parameters 

Design Component Design Parameter 

Unit Population:  

Single Detached Home 

Semis-Detached /Townhomes 

2-BR Apartments 

 

3.4 people/unit 

2.7 people/unit 

2.1 people/unit 

Residential Flow Rate, Average Daily 280 L/cap/day 

Residential Peaking Factor 
Harmon Equation (min=2.0, max=4.0)  

Harmon Correction Factor = 0.8 

Extraneous Flow Rate 0.33 L/s/ha 

Minimum Pipe Size 200mm (Res) 

Minimum Velocity1 0.6 m/s 

Maximum Velocity 3.0 m/s 

Minimum Pipe Cover 2.5 m (Unless frost protection provided) 
1A minimum gradient of 0.65% is required for any initial sewer run with less than 10 residential connections. 
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The sanitary sewer design sheet, located in Appendix D, confirms the combined peaked sanitary 
flows from the Subject Site to the existing 200mm sewer on Jargeau Road and the receiving 
sanitary trunk on Beaugency Street will be 0.96 L/s and 116.46 L/s, respectively. 

Hydraulic Grade Line 

In order to comply with the OSDG, the sanitary sewer must have adequate freeboard between 
the USF elevation and the 100-year HGL, with 1.0m being desirable and 0.3m being the absolute 
minimum.  
 
Based on review of the Orleans Village Subdivision / Forest Valley Sanitary Trunk Sewer – 
Hydraulic Gradeline Analysis Test, prepared by JFSA, and included in the MSS EUC-Phase 3, it 
is anticipated that the HGL within the existing trunk sanitary sewer within Beaugency Street will 
be greater than 1.0m below the proposed USF elevations within the Subject Site owing to the 
downstream connection to the existing trunk sanitary sewer at Nature Trail Crescent (ID fv07700) 
having a ground elevation of 87.80m and an HGL of 83.41m. The existing trunk sanitary sewer 
connection for the Subject Site has a ground elevation of 87.95m and the lowest proposed USF 
elevation within the Subject Site is 85.90m. For comparison the lowest proposed USF within the 
Orleans Village Subdivision, fronting the existing trunk sanitary sewer is 85.58m. Excerpts of the 
Orleans Village Subdivision / Forest Valley Sanitary Trunk Sewer – Hydraulic Gradeline Analysis 
Test can be found in Appendix D.   
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6.0 WATER SUPPLY SYSTEM 

6.1 Existing Water Infrastructure 

The watermain connection points for the proposed site are an existing 300 mm watermain within 
Jargeau Road (Connection 1); an existing 200 mm watermain within Beaugency Street 
(Connection 2); and an existing 400 mm watermain located at the Innes Road and Street Nine 
intersection (Connection 3).  
 
As per the MSS EUC-Phase 3, it is proposed that the 300 mm watermain within Jargeau Road 
be extended to the future development to the east. Excerpts from the MSS EUC-Phase 3 showing 
the proposed EUC Phase 3 site layout, connection points, and water supply system is included in 
Appendix E. Refer to the East Urban Community Phase 3 Area Community Design Plan – Key 
Plan Mark-up, included in the enclosed drawing set, for reference to the Subject Site’s location. 

6.2 Proposed Water Infrastructure 

The Subject Site will be serviced with approximately 2,155 m of on-site watermain 200 mm in 
diameter, and 200 m of a watermain trunk 300 mm in diameter within Jargeau Road. For fire 
fighting purposes nineteen onsite hydrants are being proposed. Refer to the General Plan of 
Services (Drawings 118224-GP1, 118224-GP2 and 118224-GP3) for an illustration of the 
proposed water supply system. 

6.3 Watermain Design Parameters 

Boundary conditions were provided by the City of Ottawa, based on the OWDG water demand 
criteria for the proposed development comprising of approximately 180 single family dwellings, 
109 townhouses and 168 medium density units. The boundary conditions are included in 
Appendix E. 
 
The domestic demand design parameters, fire fighting demand design scenarios and system 
pressure criteria design parameters are outlined in Table 6.1 below. The system pressure 
design criteria used to determine the size of the watermains, required within the Subject Site, and 
are based on a conservative approach that considers three possible scenarios. 
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Table 6.1: Watermain Design Parameters and Criteria 

 
The firefighting water demands for the Subject Site have been estimated per OWDG which refers 
to the Fire Underwriters Survey (CGI, 1999) document, abbreviated as FUS.  
 
In accordance with the FUS and based on the proposed zoning, there is potential for less than 
3m of separation between the single family, semi-detached, and row townhome wood-framed 
buildings, which would require the fire area in the FUS estimate for multiple buildings to be treated 
as a contiguous block area. This results in a high fire flow demand which is difficult to attain from 
the existing system; moreover, it would trigger larger diameter watermain size within the Subject 
Site, creating system vulnerabilities such as water age issues.  As per the ISTB-2014-02, fire 
flows may be capped at 167 L/s (10,000 L/min) for single family, semi-detached, and row 
townhome, provided certain site criteria are met. The criteria are: 

• For singles: a min separation of 10m between the backs of adjacent units.  

• Traditional side-by-side semi-detached or row townhomes: 

a. firewalls with a min two-hour rating to separate the block into fire areas of 
no more than the lesser of 7 dwelling units, or 600 m2 of building area; and  

b. Min separation of 10 m between the backs of adjacent units.  
 
In general, the proposed layout of the Subject Site in conjunction with the established zoning 
setbacks ensures that the minimum separation of 10 meters between the backs of adjacent units 
is achieved and the capped fire flow of 167 L/s can be used for the majority of the residential units 
being proposed. 
 
Notwithstanding the above, three areas have been identified where a minimum separation of 10 
meters between the backs of adjacent units is not achieved. Refer to Figures E-4 and E-5 found 
in Appendix E for the locations of the areas of concern. These areas have been reviewed to 

Domestic Demand Design Parameters Design Parameters 

Unit Population:  

Single Detached Home 

Semis-Detached /Townhomes 

2-BR Apartments 

 

3.4 people/unit 

2.7 people/unit 

2.1 people/unit 

Basic Day Residential Demand (BSDY) 350 L/c/d 

Maximum Day Demand (MXDY) 2.5 x Basic Day 

Peak Hour Demand (PKHR) 2.2 x Maximum Day  

Fire Demand (FF) Design  Design Flows 

Conventional single/town units, unless otherwise noted. 

Medium density residential blocks 

Hydrant spacing and coding 

10,000L/min per FUS / OWDG TB-2014 

15,000L/min per FUS  

90 to 120m spacing per OWDG 

System Pressure Criteria Design Parameters Criteria 

Maximum Pressure (BSDY) Condition 
< 80 psi occupied areas 

< 100 psi unoccupied areas 

Minimum Pressure (PKHR) Condition > 40 psi 

Minimum Pressure (MXDY+FF) Condition > 20 psi 
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ensure that there is available fire flow in the neighbouring hydrants for fire fighting purposes per 
the ISTB-2014-02. As such, firewalls with a minimum two-hour rating will not need to be 
implemented. 
 
Detailed FUS calculations can be found attached in Appendix E.  

6.4 System Pressure Modeling and Results 

System pressures for the Subject Site were estimated using the EPANET engine within 

PCSWMM.  

 
The PCSWMM model layout is demonstrated in Figure 6.1 – Proposed Watermain Sizing, Layout 
and Junction IDs and Figure 6.2 – Ground Elevations (m).  
 
Domestic Demand 

The water demand summary for the complete build out of the Subject Site for the basic daily and 
peak hour demands has been provided in Error! Reference source not found. 6.2 below. For 
detailed results refer to the tables provided in Appendix E. The detailed results are also 
demonstrated in Figure 6.3 – Maximum Pressures During BSDY Condition and Figure 6.4 – 
Minimum Pressures During PKHR Condition. 
 
Table 6.2: System Pressure (EPANET) 

Condition 
Demand 

(L/s) 
Allowable Pressure 

(psi) 
Max/Min Pressure 

(psi) 

Basic Daily 
Demand 

5.11 80 (Max) 62 

Peak Hour 
Demand 

28.13 40 (Min) 51 

 
Fire Demand 

Furthermore, an analysis was carried out to determine the available fire flow under maximum day 
demand while maintaining a residual pressure of 20psi. This was completed using the EPANET 
fire flow analysis feature within PCSWMM. For detailed results refer to the tables provided in 
Appendix E. The detailed results are also demonstrated in Figure 6.5 – Available Flow at 20psi 
During MXDY+FF Condition. 
 
The hydraulic analysis demonstrates that the proposed watermain sizing meets the design 
criteria. 
  



3610 Innes Road (Former BMR Lands) 
Job No. 118224 
PCSWMM Model Schematic 

Date: 2020/04/03 
M:\2018\118224\DATA\Reports\Design Brief\Conceptual Submission 2\Figures\EPANET Model Schematic.docx 

Figure 6.1 – Proposed Watermain Sizing, Layout and Junction IDs 
 

 



3610 Innes Road (Former BMR Lands) 
Job No. 118224 
PCSWMM Model Schematic 

Date: 2020/04/03 
M:\2018\118224\DATA\Reports\Design Brief\Conceptual Submission 2\Figures\EPANET Model Schematic.docx 

Figure 6.2 – Ground Elevations (m) 
 

 



3610 Innes Road (Former BMR Lands) 
Job No. 118224 
PCSWMM Model Schematic 

Date: 2020/04/03 
M:\2018\118224\DATA\Reports\Design Brief\Conceptual Submission 2\Figures\EPANET Model Schematic.docx 

Figure 6.3 – Maximum Pressures During BSDY Conditions 
 

 



3610 Innes Road (Former BMR Lands) 
Job No. 118224 
PCSWMM Model Schematic 

Date: 2020/04/03 
M:\2018\118224\DATA\Reports\Design Brief\Conceptual Submission 2\Figures\EPANET Model Schematic.docx 

Figure 6.4 – Minimum Pressures During PKHR Conditions 
 

 



3610 Innes Road (Former BMR Lands) 
Job No. 118224 
PCSWMM Model Schematic 

Date: 2020/04/03 
M:\2018\118224\DATA\Reports\Design Brief\Conceptual Submission 2\Figures\EPANET Model Schematic.docx 

Figure 6.5 – Available Flow at 20psi During MXDY+FF Conditions 
 

 



The Commons (3610 Innes Road) – Phase 1     Site Servicing and Stormwater Management Report 

Novatech  Page 15 

7.0 UTILITIES 

The development will be serviced by Hydro Ottawa, Bell Canada, Rogers Communications, and 
Enbridge Gas Distribution Inc. Furthermore, streetlighting will be provided within the proposed 
road allowances, and will be designed in accordance with the City’s lighting policy (2016). The 
utility companies have been contacted and their preliminary designs to service Phase 1 of the 
development have been received and compiled into the Composite Utility Plan, however, further 
coordination is still required.  
 
Refer to the preliminary Composite Utility Plan (Drawings 118224-CUP1, 118224-CUP2 and 
118224-CUP3) for information. 
 
For the preliminary right-of-way cross sections refer to the Cross Sections Typical ROW 
(Drawings 118224-XS1 and 118224-XS2), included in the enclosed drawing set. 
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8.0 EROSION AND SEDIMENT CONTROL AND DEWATERING MEASURES 

Temporary erosion and sediment control measures will be implemented during construction in 
accordance with the “Guidelines on Erosion and Sediment Control for Urban Construction Sites” 
(Government of Ontario, May 1987). Details will be provided on an Erosion and Sediment Control 
Plan, prepared as part of detailed design. Erosion and sediment control measures may include: 

•  Placement of filter fabric under all catch basin and maintenance hatches; 

•  Tree protection fence around the trees to be maintained 

•  Silt fence around the area under construction placed as per OPSS 577 / OPSD 219.110 

•  Light duty straw bale check dam per OPSD 219.180 

 
The erosion and sediment control measures will need to be installed to the satisfaction of the 
engineer, the City, the Ontario Ministry of Environment, Conservation, and Parks (MECP), and 
the RVCA, prior to construction and will remain in place during construction until vegetation is 
established. The erosion and sediment control measure will also be subject to regular inspection 
to ensure that measures are operational. 
 
Refer to the Erosion and Sediment Control Plan (Drawing 118224-ESC) included in the enclosed 
drawing set. 
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9.0 NEXT STEPS, COORDINATION, AND APPROVALS 

The proposed municipal infrastructure may be subject, but not limited to the following approvals: 

•  MECP PTTW. Submitted to: MECP. Proponent: Glenview Homes (Innes) Ltd. 

•  MECP Environmental Certificate of Approval (ECA) for the storm / sanitary sewers through 
the “Transfer of Review” program. Submitted to: City of Ottawa/ MECP and approved by 
MECP. Proponent: Glenview Homes (Innes) Ltd. 

•  MECP Pre-authorized watermain alteration and extension program granted as part of City 
of Ottawa’s Drinking Water Works Permit (F-1 Form). Submitted to: City of Ottawa. 
Proponent: Glenview Homes (Innes) Ltd. 

•  Road Cut Permit. Submitted to City of Ottawa. Proponent: Glenview Homes (Innes) Ltd., or 
its contractor/agent. 

•  Tree Cutting Permit. Submitted to City of Ottawa. Proponent: Glenview Homes (Innes) Ltd., 
or its contractor/agent. 

•  Separate from this report, the Developer may enter into a Cost Sharing Agreement to 
provide cost sharing principles and recovery mechanisms for development components that 
benefit external parties.  
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10.0 SUMMARY AND CONCLUSIONS  

This report demonstrates that the proposed development can be adequately serviced with storm 

and sanitary sewers and watermain. The report is summarized below:  
 
Stormwater Management: 

•  The Subject Site will be serviced with approximately 2,260 m of on-site storm sewers 

ranging from 250 mm to 1500 mm in diameter. The on-site storm sewers will outlet to the 

existing EUC Pond 1 SWM facility to the south of the Subject Site. 

•  Storm servicing for the Subject Site will be provided using a dual drainage system: Runoff 

from frequent events will be conveyed by storm sewers (minor system), while runoff from 

larger storm events which exceed the capacity of the minor system will be conveyed 

overland along defined overland flow routes (major system).  The EUC Pond 1 SWM 

facility is the outlet for both the major and minor systems. 

•  Inlet control devices (ICDs) are to be installed in all catchbasins to limit inflows to the minor 

system during larger storm events.  ICDs will be sized during the detailed design stage. 

•  Road Right-of-Ways will be used for surface storage (i.e. road sags – saw-toothed 
grading). 

•  It is proposed that the development of Phase 1 of the Subject Site be permitted under 
Interim B conditions, similar to Orleans Village, in exchange for Orleans Village mixed-use 
block 148 and future residential block 147 remaining undeveloped until the ultimate 
conditions expansion of the north main cell and north forebay in EUC Pond 1 are complete.  

•  Development of Phase 2, 3, and 4 of the Subject Site, as well as lands within the EUC, 

will require the EUC Pond 1 expansion. Detailed design for the expansion is currently 

being completed by David Schaeffer Engineering (DSEL).  
 
Sanitary and Wastewater Collection System:   

•  The Subject Site will be serviced with approximately 1,965 m of on-site sanitary sewers 

ranging from 200 mm to 250 mm in diameter, which will direct flows to an existing 525 mm 

trunk sanitary sewer (gravity) located within Beaugency Street of the Subject Site. The 

existing trunk sanitary sewer will be extended within Beaugency Street of the Subject Site 

to service the future development to the east. The proposed service laterals on Beaugency 

Street will connect to a separate collector sanitary sewer running parallel to the trunk 

sanitary sewer extension and will outlet into the trunk downstream of Beaugency Street. 

•  The downstream existing sanitary sewer system has been designed for the flows of the 

Subject Site and have adequate capacity. 
 
Water Supply System 

•  The Subject Site will be serviced with approximately 2,155 m of on-site watermain 200 
mm in diameter, and 200 m of a watermain trunk 300 mm in diameter within Jardeau Road. 
The watermain connection points for the proposed site are an existing 300 mm watermain 
within Jargeau Road (Connection 1); an existing 200 mm watermain within Beaugency 
Street (Connection 2); and the existing 400 mm watermain located at the Innes Road and 
Street Nine intersection. 
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•  The proposed watermains have adequate capacity to service the domestic and firefighting 

demand of the Subject Site. 

•  Firewalls with a minimum two-hour rating will not need be required within the Subject Site. 
 
Erosion and Sediment Control 

•  Temporary erosion and sediment control measures will be implemented both prior to 

commencement and during construction in accordance with the “Guidelines on Erosion 

and Sediment Control for Urban Construction Sites” (Government of Ontario, May 1987). 
 
Next Steps, Coordination, and Approvals 

•  MECP PTTW.  

•  MECP Environmental Certificate of Approval (ECA) for the storm / sanitary sewers through 

the “Transfer of Review” program.  

•  MECP Pre-authorized watermain alteration and extension program granted as part of City 

of Ottawa’s Drinking Water Works Permit (F-1 Form).  

•  Road Cut Permit.  

•  Tree Cutting Permit. 

•  Separate from this report, the developer may enter into a Cost Sharing Agreement to 

provide cost sharing principles and recovery mechanisms for development components 

that provide direct benefits to more than one party.  
  



The Commons (3610 Innes Road) – Phase 1     Site Servicing and Stormwater Management Report 

Novatech  Page 20 

11.0 CLOSURE 

This report is respectfully submitted for review and subsequent approval.  Please contact the 
undersigned should you have questions or require additional information. 

 
NOVATECH  
 
Prepared by: 
 
 
 
 
 
 
 
 

 
 
 

Ben Sweet, P.Eng.     Bradley Reed,  
Project Coordinator I Land Development  E.I.T. | Land Development 
 
 
 
Reviewed by:  
 
 
 
 
 
 
 
 
 
 
 
Bassam Bahia, M.Eng., P.Eng. 
Senior Project Manager | Land Development 

June 30, 2021

June 30, 2021
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Appendix A 
Correspondence 

       
  



 
MINUTES 

Pre-Consultation Meeting 

ADDRESS: 3604-3636 Innes Road  

DATE: October 5, 2017 

TIME: 3:00pm to 4:00pm 

LOCATION: 110 Laurier Ave West, Room 4102E 

CONTACT: Michael Boughton 

City of Ottawa Staff Present: 

Michael Boughton (Planner), Nick Stow (Environmental Planner), Diane Emmerson (Parks Planner), Isaac 

Wong (Engineer), Ellen Potts (Student Planner) 

Invitees Present: 

Michael Michaud (Glenview Homes) 

1.0 Introductions 

 

2.0 Overview of Proposal 

 To develop the rear portion of the site for a residential subdivision consisting of single-detached 

and townhouse dwellings according to the on-going EUC MUC CDP.  

 

3.0 Summary of Preliminary Comments from City Staff Represented Disciplines  

 Michael Boughton and Ellen Potts provided transportation comments (on behalf of Asad 

Yousfani) and planning comments 

o A noise study is required and should take into account the area within 100 metres of the 

right-of-way of arterial and collector roads, both existing and proposed.  

o A transportation study is required. 

 The new TIA guidelines can be accessed at 

http://documents.ottawa.ca/sites/documents.ottawa.ca/files/tia_guidelines_en

.pdf 

 The study will focus on identifying the road modifications required to safely 

accommodate the site generated traffic. 

 

 Isaac Wong provided engineering comments 

o Please see the attached memo.  

 

 Nick Stow provided environmental comments 

o No EIS is required, but a tree conservation report is required.  

 

 Diane Emmerson provided parks comments 

o Confirmed that the proposed park is a neighbourhood park 

o Explained the new developer-built park process 

 Reviewed the various amenities needed in this park 

 Developer is to provide a Facility-Fit plan prior to Draft Plan approval  

o Main concerns: 

 Park is lacking street frontage; proposed park is only at 25% street frontage 

(including Caivan’s section), but closer to 50% frontage is preferred.  

http://documents.ottawa.ca/sites/documents.ottawa.ca/files/tia_guidelines_en.pdf
http://documents.ottawa.ca/sites/documents.ottawa.ca/files/tia_guidelines_en.pdf


 
 Michael Michaud pointed out that Caivan has not provided 50% street 

frontage for their portion of the park and Richcraft is not supplying any.  

 Diane Emmerson suggested that Glenview enter into a cost-sharing 

agreement with Caivan to compensate the lost profit from the removal 

of housing units for parkland.   

o It is not common practise in cost sharing agreements to 

compensate a developer for lost revenue from homes that 

could have been built. Ellen Potts will look into options for 

compensation.  

 Suggested that residential lots bordering the park on Street 7 and Street 8 be 

eliminated, but of particular concern is the little “divot” on Street 7 

o The general location of the park is fine.  

o There may be a potential to shift some of the parkland dedication to the north.  

o The park budget is $504,865 per hectare.  

 

4.0 Next Steps 

 Meet with City staff to have a discussion regarding subdivision layout/design and coordination 

the CDP.  

 

5.0 List of Required Plans and Studies 

Engineering 

 Site Servicing Plan (3 copies) 

 Site Servicing Study (3 copies) 

 Stormwater Management Report (3 copies) 

 Geotechnical Study (3 copies) 

 Noise Study (3 copies) 

 Transportation Impact Study (3 copies) 

Planning / Design / Survey 

 Draft Plan of Subdivision (15 copies) 

 Land-use table (include on Draft Plan of Subdivision)  

 Concept Plan showing proposed street configuration, blocks, lots, and dwelling types (colour 

coordinated, simple) (3 copies) 

 Survey Plan (6 copies) 

 Planning Rationale (include explanation of how proposal complies with draft EUC MUC CDP) (3 

copies) 

 Archaeological Resource Assessment (3 copies) 

Environmental 

 Tree Conservation Report (3 copies) 

**Please submit all plans, studies and reports as separate pdf. files on a USB stick or CD (the Draft 

Plan of Subdivision should also be submitted as a dwg. file) 
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MEMO 

Date:   October 6, 2017 
 

To / 
Destinataire 

Ellen Potts, Student Planner 

From / 
Expéditeur  Isaac Wong, Project Manager, Infrastructure Approvals 

Subject / 
Objet 

Pre-Application Consultation 
3604 Innes Road Ward No. 2 
Develop the rear vacant portion of the site for a 
residential subdivision consisting of single-detached 
and townhouse dwellings. 

 
File No. PC2017-0262 
 
 

 
 

Please note the following information regarding the engineering design submission for the 

above noted site: 

1. The Servicing Study Guidelines for Development Applications are available at the 

following address: http://ottawa.ca/en/development-application-review-process-

0/servicing-study-guidelines-development-applications 

2. The following Engineering plans and reports are requested for submission: 

a. Site Servicing Plan 

b. Site Servicing Study  

c. Geotechnical Study  

d. Stormwater Management Report 

3. Servicing and site works shall be in accordance with the following documents: 

 Ottawa Sewer Design Guidelines (October 2012) 

 Ottawa Design Guidelines – Water Distribution (2010) 

http://ottawa.ca/en/development-application-review-process-0/servicing-study-guidelines-development-applications
http://ottawa.ca/en/development-application-review-process-0/servicing-study-guidelines-development-applications


 
 Geotechnical Investigation and Reporting Guidelines for Development Applications in 

the City of Ottawa (2007) 

 City of Ottawa Slope Stability Guidelines for Development Applications (revised 2012) 

 City of Ottawa Environmental Noise Control Guidelines (January, 2016) 

 City of Ottawa Park and Pathway Development Manual (2012) 

 City of Ottawa Accessibility Design Standards (2012) 

 Ottawa Standard Tender Documents (latest version) 

 Ontario Provincial Standards for Roads & Public Works (2013) 

4. Record drawings and utility plans are also available for purchase from the City (Contact 

the City’s Information Centre by email at InformationCentre@ottawa.ca or by phone at 

(613) 580-2424 x.44455). 

5. The Stormwater Management Criteria, for the subject site, is to be based on the following: 

i. The 5-yr storm event using the IDF information derived from the 

Meteorological Services of Canada rainfall data, taken from the MacDonald 

Cartier Airport, collected 1966 to 1997.  

ii. For separated sewer system built pre-1970 the design of the storm sewers are 

based on a 2 year storm. 

iii. The pre-development runoff coefficient or a maximum equivalent ‘C’ of 0.5, 
whichever is less (§ 8.3.7.3). 

iv. A calculated time of concentration (Cannot be less than 10 minutes).   

v. Flows to the storm sewer in excess of the 5-year storm release rate, up to and 

including the 100-year storm event, must be detained on site. 

vi. For a combined sewer system the maximum C= 0.4 or the pre-development C 

value, whichever is less.  In the absence of other information the allowable release 

rate shall be based on a 2 year storm event. 

Note: There may be area specific SWM Criteria that may apply. Check for any 

related SWM &/or Sub-watershed studies that may have been completed. 

 

mailto:InformationCentre@ottawa.ca


 
 

6. Deep Services (Storm, Sanitary & Water Supply) 

i. Provide existing servicing information and the recommended location for the 

proposed connections. Services should ideally be grouped in a common 

trench to minimize the number of road cuts.  

ii. Connections to trunk sewers and easement sewers are typically not 

permitted.   

iii. Provide information on the monitoring manhole requirements – should be 

located in an accessible location on private property near the property line 

(ie. Not in a parking area). 

iv. Review provision of a high-level sewer. 

v. Provide information on the type of connection permitted 

Sewer connections to be made above the springline of the sewermain as per: 

a. Std Dwg S11.1 for flexible main sewers – connections made using approved 

tee or wye fittings. 

b. Std  Dwg S11 (For rigid main sewers) – lateral must be less that 50% the 

diameter of the sewermain, 

c. Std Dwg S11.2 (for rigid main sewers using bell end insert method) – for 

larger diameter laterals where manufactured inserts are not available; lateral 

must be less that 50% the diameter of the sewermain, 

d. Connections to manholes permitted when the connection is to rigid main 

sewers where the lateral exceeds 50% the diameter of the sewermain. – 

Connect obvert to obvert with the outlet pipe unless pipes are a similar size. 

e. No submerged outlet connections. 

7.  Water Boundary condition requests must include the location of the service and 

the expected loads required by the proposed development. Please provide the 

following information: 

i. Location of service 



 
ii. Type of development and the amount of fire flow required (as per FUS, 

1999). 

iii. Average daily demand: ___ l/s. 

iv. Maximum daily demand: ___l/s. 

v. Maximum hourly daily demand: ___ l/s. 

8. MOECC ECA Requirements – The applicant shall consult with the local office of 

the MOECC to determine which ECA, if any, are required. NOTE: Site Plan 

Approval, or Draft Approval, is required before any Ministry of the 

Environment and Climate Change application is sent to the MOECC. 

For residential applications:  Charlie Primeau 

(613) 521-3450, ext. 251 

Charlie.Primeau@ontario.ca 

For I/C/I applications:  Emily Diamond 

 (613) 521-3450, ext. 238 

Emily.Diamond@ontario.ca 

9. Phase 1 ESAs and Phase 2 ESAs must conform to clause 4.8.4 of the Official Plan that 

requires that development applications conform to Ontario Regulation 153/04. 

 

Should you have any questions or require additional information, please contact me directly at 

(613) 580-2424, x 24169 or by email at Isaac.Wong@ottawa.ca. 

 

 

 

mailto:Charlie.Primeau@ontario.ca
mailto:Emily.Dimaond@ontario.ca


 

 
Last updated March, 2018 

APPLICANT’S STUDY AND PLAN IDENTIFICATION LIST 

Legend:  S indicates that the study or plan is required with application submission.   
 A indicates that the study or plan may be required to satisfy a condition of approval/draft approval. 

For information and guidance on preparing required studies and plans refer here: 

S/A 
Number 

of copies 
ENGINEERING S/A 

 Number 
of copies 

S 15 1. Site Servicing Plan 2. Site Servicing Study  S 3 

S 15 3. Grade Control and Drainage Plan 4. Geotechnical Study / Slope Stability Study S 3 

   2 5. Composite Utility Plan 6. Groundwater Impact Study    3 

   3 7. Servicing Options Report  8. Wellhead Protection Study    3 

S 9 9. Transportation Impact Assessment (TIA) 10. Erosion and Sediment Control Plan / Brief S 3 

S 3 11. Storm water Management Report / Brief 12. Hydro geological and Terrain Analysis    3 

   3 13. Hydraulic Water main Analysis 14. Noise / Vibration Study S 3 

   PDF only 15. Roadway Modification Functional Design  16. Confederation Line Proximity Study    3 

 

S/A 
Number 

of copies 
PLANNING / DESIGN / SURVEY S/A 

 Number 
of copies 

S 15 17. Draft Plan of Subdivision 18. Plan Showing Layout of Parking Garage    2 

   5 19. Draft Plan of Condominium 20. Planning Rationale  S 3 

   15 21. Site Plan 22. Minimum Distance Separation (MDS)    3 

 15 
23. Concept Plan Showing Proposed Land 

Uses and Landscaping 
24. Agrology and Soil Capability Study    3 

   3 
25. Concept Plan Showing Ultimate Use of 

Land 
26. Cultural Heritage Impact Statement    3 

   15 27. Landscape Plan 
28. Archaeological Resource Assessment 
Requirements: S (site plan) A (subdivision, condo) 

A 3 

S 2 29. Survey Plan 30. Shadow Analysis    3 

   3 
31. Architectural Building Elevation Drawings 

(dimensioned) 
32. Design Brief (includes the Design Review Panel 

Submission Requirements) 
   

Available 
online 

   3 33. Wind Analysis      

 

S/A 
Number 

of copies 
ENVIRONMENTAL S/A 

Number 
of copies 

S 3 34. Phase 1 Environmental Site Assessment 
35. Impact Assessment of Adjacent Waste 

Disposal/Former Landfill Site 
   3 

S 3 
36. Phase 2 Environmental Site Assessment 

(depends on the outcome of Phase 1) 
37. Assessment of Landform Features    3 

S 3 38. Record of Site Condition 39. Mineral Resource Impact Assessment     3 

   3 40. Tree Conservation Report 
41. Environmental Impact Statement / Impact 

Assessment of Endangered Species 
S 3 

   3 
42. Mine Hazard Study / Abandoned Pit or 

Quarry Study  
43. Integrated Environmental Review (Draft, as part 

of Planning Rationale) 
   3 

 

S/A 
Number 

of copies 
ADDITIONAL REQUIREMENTS S/A 

Number 
of copies 

S 1 44. Land use table 45.      

 

Meeting Date: June 28, 2019 Application Type: Plan of Subdivision  

File Lead (Assigned Planner): Steve Belan Infrastructure Approvals Project Manager: Sara Mashaie 

Site Address (Municipal Address):3604 Innes Road *Preliminary Assessment:  1    2    3    4    5  

*One (1) indicates that considerable major revisions are required before a planning application is submitted, while five (5) suggests that 
proposal appears to meet the City’s key land use policies and guidelines.  This assessment is purely advisory and does not consider 
technical aspects of the proposal or in any way guarantee application approval.   

It is important to note that the need for additional studies and plans may result during application review.  If following the 
submission of your application, it is determined that material that is not identified in this checklist is required to achieve 
complete application status, in accordance with the Planning Act and Official Plan requirements, the Planning, Infrastructure 
and Economic Development Department will notify you of outstanding material required within the required 30 day period.  
Mandatory pre-application consultation will not shorten the City’s standard processing timelines, or guarantee that an 
application will be approved.  It is intended to help educate and inform the applicant about submission requirements as well as 
municipal processes, policies, and key issues in advance of submitting a formal development application.  This list is valid for 
one year following the meeting date.  If the application is not submitted within this timeframe the applicant must again pre-
consult with the Planning, Infrastructure and Economic Development Department.     



 
LISTE DES ÉTUDES ET DES PLANS À FOURNIR PAR LE REQUÉRANT 

Légende :  S indique que l’étude ou le plan doit accompagner la demande. 
A indique que l’étude ou le plan peut être requis pour satisfaire une condition d’approbation ou d’approbation provisoire. 

 
Pour obtenir de l’information et des conseils sur la préparation des études et des plans requis, veuillez consulter : 
http://ottawa.ca/fr/hotel-de-ville/urbanisme-et-amenagement/amenagement-dune-propriete/le-processus-dexamen-dune-dema-72. 

S/A 
Nombre 

d’exemplaires 
TRAVAUX TECHNIQUES S/A 

 Nombre 
d’exemplaires 

   15 46. Plan de viabilisation de l’emplacement 
47. Évaluation de la capacité des services publics / 

étude de viabilisation d’emplacement / résumé 
   3 

   15 48. Plan de modelé et de drainage 
49. Étude géotechnique / étude sur la stabilité des 

pentes 
   3 

   2 50. Plan général des services publics 51. Étude d’impact sur les eaux souterraines    3 

   3 52. Rapport sur les options de viabilisation  53. Plan de protection des têtes de puits    3 

   9 
54. Étude sur les transports communautaires et / ou 

étude d’impacts sur les transports / résumé 
55. Plan de contrôle de l’érosion et des sédiments / 

résumé 
   3 

   3 
56. Rapport sur la gestion des eaux pluviales / 

résumé 
57. Analyse d’hydrogéologie / du terrain    3 

   3 58. Analyse hydraulique des conduites principales 59. Étude sur le bruit et sur les vibrations    3 

   PDF 60. Plan de Modifications aux chaussées 
61. Étude relative à la proximité d’un aménagement à la 

Ligne de la Confédération 
   3 

 

S/A 
Nombre 

d’exemplaires 
AMÉNAGEMENT / CONCEPTION / ARPENTAGE S/A 

Nombre 
d’exemplaires 

   15 62. Plan de lotissement provisoire 63. Plan illustrant le tracé du garage de stationnement    2 

   5 64. Plan de copropriété provisoire 65. Justification     3 

   15 66. Plan d’implantation 67. Distance de séparation minimale (DSM)    3 

   15 
68. Plan conceptuel indiquant les utilisations du sol 

et l'aménagement paysager proposés 
69. Étude d’agrologie et de la capacité agricole des 

sols 
   3 

   3 
70. Plan conceptuel indiquant l’utilisation du sol 

finale 
71. Énoncé des impacts sur le patrimoine culturel    3 

   15 72. Plan d’aménagement paysager 
73. Évaluation archéologique  

conditions: S (plans d'implantation) A (plans de 
lotissement, condominium) 

   3 

   2 74. Plan d’arpentage 75. Analyse de l'ombre    3 

   3 
76. Dessins architecturaux en élévation d’un 

immeuble (plan dimensionnel) 
77. Conception Bref (comprend la présentation Comité 

d'examen de design urbain) 
   

Disponible en 
ligne 

   3 78. Analyse du vent      

 

S/A 
Nombre 

d’exemplaires 
ENVIRONNEMENT S/A 

Nombre 
d’exemplaires 

   3 79. Évaluation environnementale de site, phase I 
80. Évaluation des impacts d'une décharge 

adjacente/ancienne décharge 
   3 

   3 
81. Évaluation environnementale de site, phase 2 

(en fonction des résultats de la phase 1) 
82. Évaluation des caractéristiques du relief    3 

   3 83. Rapport sur l'état du site 
84. Évaluation des impacts sur les ressources 

minérales 
   3 

   3 85. Rapport concernant la conservation des arbres 
86. Énoncé d’impact environnemental / évaluation de 

l’impact sur les espèces menacées 
   3 

   3 
87. Étude des dangers relatifs aux exploitations 

minières/étude portant sur les mines ou carrières 
abandonnées 

   

 

S/A 
Nombre 

d’exemplaires 
EXIGENCES SUPPLÉMENTAIRES S/A 

Nombre 
d’exemplaires 

    88.  89.      

Date de réunion :       Type de demande :       

Urbaniste responsable du dossier :       Gestionnaire de projet, Approbation des demandes d’infrastructure :            

Adresse du site (adresse municipale) :       *Évaluation préliminaire : 1    2    3    4    5  

*Le chiffre un (1) indique que des révisions importantes sont nécessaires avant qu’une demande d’aménagement puisse être présentée, et le chiffre cinq (5) suppose 
que la demande semble conforme aux politiques et aux directives d’utilisation du sol de la Ville. Cette évaluation est purement consultative. Elle ne tient pas compte 
des aspects techniques de la demande et ne garantit d’aucune manière l’approbation d’une demande.   

Il est important de noter que la nécessité de produire d’autres études ou plans peut survenir au cours de l’examen de la demande. Si, après la présentation de votre 
demande, il s’avère que des documents ne figurant pas dans cette liste de vérification sont requis pour compléter la demande, conformément aux dispositions de la 
Loi sur l’aménagement du territoire et du Plan officiel, le Direction général de la planification, de l'infrastructure et du développement économique vous informera des 
documents manquants au cours de la période légale de 30 jours. La consultation obligatoire préalable à la demande ne réduit pas le délai normal de traitement de la 
demande par la Ville, ni ne garantit qu’une demande sera approuvée. Elle a pour but d’aider à sensibiliser et à informer le requérant au sujet des exigences relatives 
aux demandes, des procédés, des politiques et des principaux enjeux municipaux, avant qu’il ne présente sa demande officielle. Cette liste est valide une année 
après la date de la réunion. Si la demande n’est pas présentée pendant cette période, le requérant devra à nouveau procéder à une consultation préalable auprès du 
Direction général de la planification, de l'infrastructure et du développement économique.  

 



 

 
Last updated March, 2018 

APPLICANT’S STUDY AND PLAN IDENTIFICATION LIST 

Legend:  S indicates that the study or plan is required with application submission.   
 A indicates that the study or plan may be required to satisfy a condition of approval/draft approval. 

For information and guidance on preparing required studies and plans refer here: 

S/A 
Number 

of copies 
ENGINEERING S/A 

 Number 
of copies 

 15 1. Site Servicing Plan 2. Site Servicing Study   3 

 15 3. Grade Control and Drainage Plan 4. Geotechnical Study / Slope Stability Study  3 

   2 5. Composite Utility Plan 6. Groundwater Impact Study    3 

s 3 7. Servicing Options Report  8. Wellhead Protection Study    3 

 9 9. Transportation Impact Assessment (TIA) 10. Erosion and Sediment Control Plan / Brief  3 

 3 11. Storm water Management Report / Brief 12. Hydro geological and Terrain Analysis    3 

   3 13. Hydraulic Water main Analysis 14. Noise / Vibration Study  3 

   PDF only 15. Roadway Modification Functional Design  16. Confederation Line Proximity Study    3 

 

S/A 
Number 

of copies 
PLANNING / DESIGN / SURVEY S/A 

 Number 
of copies 

 15 17. Draft Plan of Subdivision 18. Plan Showing Layout of Parking Garage    2 

   5 19. Draft Plan of Condominium 20. Planning Rationale  S 3 

   15 21. Site Plan 22. Minimum Distance Separation (MDS)    3 

 15 
23. Concept Plan Showing Proposed Land 

Uses and Landscaping 
24. Agrology and Soil Capability Study    3 

   3 
25. Concept Plan Showing Ultimate Use of 

Land 
26. Cultural Heritage Impact Statement    3 

   15 27. Landscape Plan 
28. Archaeological Resource Assessment 
Requirements: S (site plan) A (subdivision, condo) 

 3 

S 2 29. Survey Plan 30. Shadow Analysis    3 

   3 
31. Architectural Building Elevation Drawings 

(dimensioned) 
32. Design Brief (includes the Design Review Panel 

Submission Requirements) 
   

Available 
online 

   3 33. Wind Analysis      

 

S/A 
Number 

of copies 
ENVIRONMENTAL S/A 

Number 
of copies 

   3 34. Phase 1 Environmental Site Assessment 
35. Impact Assessment of Adjacent Waste 

Disposal/Former Landfill Site 
   3 

   3 
36. Phase 2 Environmental Site Assessment 

(depends on the outcome of Phase 1) 
37. Assessment of Landform Features    3 

   3 38. Record of Site Condition 39. Mineral Resource Impact Assessment     3 

   3 40. Tree Conservation Report 
41. Environmental Impact Statement / Impact 

Assessment of Endangered Species 
   3 

   3 
42. Mine Hazard Study / Abandoned Pit or 

Quarry Study  
43. Integrated Environmental Review (Draft, as part 

of Planning Rationale) 
   3 

 

S/A 
Number 

of copies 
ADDITIONAL REQUIREMENTS S/A 

Number 
of copies 

S 1 
44. Applicant’s Public Consultation Strategy 

(may be provided as part of the 
Planning Rationale) 

45.      

 

Meeting Date: June 28, 2019 Application Type: Zoning By-Law Amendment  

File Lead (Assigned Planner): Steve Belan Infrastructure Approvals Project Manager: Sara Mashaie 

Site Address (Municipal Address):3604 Innes Road *Preliminary Assessment:  1    2    3    4    5  

*One (1) indicates that considerable major revisions are required before a planning application is submitted, while five (5) suggests that 
proposal appears to meet the City’s key land use policies and guidelines.  This assessment is purely advisory and does not consider 
technical aspects of the proposal or in any way guarantee application approval.   

It is important to note that the need for additional studies and plans may result during application review.  If following the 
submission of your application, it is determined that material that is not identified in this checklist is required to achieve 
complete application status, in accordance with the Planning Act and Official Plan requirements, the Planning, Infrastructure 
and Economic Development Department will notify you of outstanding material required within the required 30 day period.  
Mandatory pre-application consultation will not shorten the City’s standard processing timelines, or guarantee that an 
application will be approved.  It is intended to help educate and inform the applicant about submission requirements as well as 
municipal processes, policies, and key issues in advance of submitting a formal development application.  This list is valid for 
one year following the meeting date.  If the application is not submitted within this timeframe the applicant must again pre-
consult with the Planning, Infrastructure and Economic Development Department.     



 
LISTE DES ÉTUDES ET DES PLANS À FOURNIR PAR LE REQUÉRANT 

Légende :  S indique que l’étude ou le plan doit accompagner la demande. 
A indique que l’étude ou le plan peut être requis pour satisfaire une condition d’approbation ou d’approbation provisoire. 

 
Pour obtenir de l’information et des conseils sur la préparation des études et des plans requis, veuillez consulter : 
http://ottawa.ca/fr/hotel-de-ville/urbanisme-et-amenagement/amenagement-dune-propriete/le-processus-dexamen-dune-dema-72. 

S/A 
Nombre 

d’exemplaires 
TRAVAUX TECHNIQUES S/A 

 Nombre 
d’exemplaires 

   15 46. Plan de viabilisation de l’emplacement 
47. Évaluation de la capacité des services publics / 

étude de viabilisation d’emplacement / résumé 
   3 

   15 48. Plan de modelé et de drainage 
49. Étude géotechnique / étude sur la stabilité des 

pentes 
   3 

   2 50. Plan général des services publics 51. Étude d’impact sur les eaux souterraines    3 

   3 52. Rapport sur les options de viabilisation  53. Plan de protection des têtes de puits    3 

   9 
54. Étude sur les transports communautaires et / ou 

étude d’impacts sur les transports / résumé 
55. Plan de contrôle de l’érosion et des sédiments / 

résumé 
   3 

   3 
56. Rapport sur la gestion des eaux pluviales / 

résumé 
57. Analyse d’hydrogéologie / du terrain    3 

   3 58. Analyse hydraulique des conduites principales 59. Étude sur le bruit et sur les vibrations    3 

   PDF 60. Plan de Modifications aux chaussées 
61. Étude relative à la proximité d’un aménagement à la 

Ligne de la Confédération 
   3 

 

S/A 
Nombre 

d’exemplaires 
AMÉNAGEMENT / CONCEPTION / ARPENTAGE S/A 

Nombre 
d’exemplaires 

   15 62. Plan de lotissement provisoire 63. Plan illustrant le tracé du garage de stationnement    2 

   5 64. Plan de copropriété provisoire 65. Justification     3 

   15 66. Plan d’implantation 67. Distance de séparation minimale (DSM)    3 

   15 
68. Plan conceptuel indiquant les utilisations du sol 

et l'aménagement paysager proposés 
69. Étude d’agrologie et de la capacité agricole des 

sols 
   3 

   3 
70. Plan conceptuel indiquant l’utilisation du sol 

finale 
71. Énoncé des impacts sur le patrimoine culturel    3 

   15 72. Plan d’aménagement paysager 
73. Évaluation archéologique  

conditions: S (plans d'implantation) A (plans de 
lotissement, condominium) 

   3 

   2 74. Plan d’arpentage 75. Analyse de l'ombre    3 

   3 
76. Dessins architecturaux en élévation d’un 

immeuble (plan dimensionnel) 
77. Conception Bref (comprend la présentation Comité 

d'examen de design urbain) 
   

Disponible en 
ligne 

   3 78. Analyse du vent      

 

S/A 
Nombre 

d’exemplaires 
ENVIRONNEMENT S/A 

Nombre 
d’exemplaires 

   3 79. Évaluation environnementale de site, phase I 
80. Évaluation des impacts d'une décharge 

adjacente/ancienne décharge 
   3 

   3 
81. Évaluation environnementale de site, phase 2 

(en fonction des résultats de la phase 1) 
82. Évaluation des caractéristiques du relief    3 

   3 83. Rapport sur l'état du site 
84. Évaluation des impacts sur les ressources 

minérales 
   3 

   3 85. Rapport concernant la conservation des arbres 
86. Énoncé d’impact environnemental / évaluation de 

l’impact sur les espèces menacées 
   3 

   3 
87. Étude des dangers relatifs aux exploitations 

minières/étude portant sur les mines ou carrières 
abandonnées 

   

 

S/A 
Nombre 

d’exemplaires 
EXIGENCES SUPPLÉMENTAIRES S/A 

Nombre 
d’exemplaires 

    88.  89.      

Date de réunion :       Type de demande :       

Urbaniste responsable du dossier :       Gestionnaire de projet, Approbation des demandes d’infrastructure :            

Adresse du site (adresse municipale) :       *Évaluation préliminaire : 1    2    3    4    5  

*Le chiffre un (1) indique que des révisions importantes sont nécessaires avant qu’une demande d’aménagement puisse être présentée, et le chiffre cinq (5) suppose 
que la demande semble conforme aux politiques et aux directives d’utilisation du sol de la Ville. Cette évaluation est purement consultative. Elle ne tient pas compte 
des aspects techniques de la demande et ne garantit d’aucune manière l’approbation d’une demande.   

Il est important de noter que la nécessité de produire d’autres études ou plans peut survenir au cours de l’examen de la demande. Si, après la présentation de votre 
demande, il s’avère que des documents ne figurant pas dans cette liste de vérification sont requis pour compléter la demande, conformément aux dispositions de la 
Loi sur l’aménagement du territoire et du Plan officiel, le Direction général de la planification, de l'infrastructure et du développement économique vous informera des 
documents manquants au cours de la période légale de 30 jours. La consultation obligatoire préalable à la demande ne réduit pas le délai normal de traitement de la 
demande par la Ville, ni ne garantit qu’une demande sera approuvée. Elle a pour but d’aider à sensibiliser et à informer le requérant au sujet des exigences relatives 
aux demandes, des procédés, des politiques et des principaux enjeux municipaux, avant qu’il ne présente sa demande officielle. Cette liste est valide une année 
après la date de la réunion. Si la demande n’est pas présentée pendant cette période, le requérant devra à nouveau procéder à une consultation préalable auprès du 
Direction général de la planification, de l'infrastructure et du développement économique.  
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Ben Sweet

Subject: RE: Pre-con Follow-up - 3604 Innes Rd, BMR lands

From: Belan, Steve <Steve.Belan@ottawa.ca>  

Sent: Tuesday, July 16, 2019 3:34 PM 

To: Michael Michaud <MMichaud@glenview.ca> 

Subject: Pre-con Follow-up - 3604 Innes Rd, BMR lands 

 

In attendance: Mike Giampa, Robin van de Lande, Sara Mashaie, Mike Thivierge, Sami Rehman, Steve 
Belan, Michael Michaud, Jake Shabinsky, Jenifer Wong, James Ireland  
 
Hello,  
 
Please refer to the below regarding the Pre-Application Consultation (pre-con) Meeting held on June 28 for the 
property at 3604 Innes Road for a rezoning and plan of subdivision application in order to allow the 
development of a plan of subdivision by Glenview Homes.  I have also attached the required Plans & Study 
List for application submission. 
 
As Heard 

o Pre-Application Consultation held in 2017, Plan of Subdivision delayed to delays of the CDP  
o Brownfield Clean-up in southern portion of site to be completed, 90% complete, RSC awaiting 

completion 
o Early servicing to begin in 2020, home building 2021 
o Park concern addressed with Ingrid (see park comments) 
o McEwen and U-Haul have purchased lands up on Innes Road, remainder of the lands outside of 

the CDP to be incorporated into this subdivision 
o The City has asked U-Haul and Gib Patterson for an access (private or public) road (or a protected 

ROW), running parallel to Innes to allow connectivity between lots/developments  
o The lands on the edge of the CDP are medium density (62 unit/ha) and will continue that density 

over the abutting lands to the north 
o Adjacent to Significant woodlands, EIS requirements? (see Sami’s comments) 
o Engineering, MMS is still underway along with the CDP. LIDs in the MSS: the MSS will not have 

10mm accommodation cushion. Glenview will be required to implement the use of LIDs either as 
soft or other, this is all related to Mud Creek flows. 

 
 
Below are staff’s preliminary comments based on the information available since of pre-con meeting:  

 
Planning 

o Draft CDP to be posted 
o Road pattern looks acceptable 
o Planning wants a ROW (public or private running parallel with Innes Road. To be roughly along the 

rear of the U-haul property. In a pre-consultation, U-haul was considering providing 40 feet at the 
rear of their property.  

o Maybe both Glenview and U-haul could contribute some land for this ROW and provide 
landscaping to buffer residential uses from the warehouse space 

o We have no issue with including lands outside of the CDP to this application 
o A Zoning amendment application will need to be submitted to address the permitted uses and 

accommodate any provision requests. 
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Urban Design 

o This application will not subject to the Urban Design Review Panel  
o Mid to higher density development should be orientated (door should face) to the street. 
o There should be accommodations made to provide street trees in front of every house and each 

corner side yards.  

 
Engineering 

o Please consult the Pre-con servicing memo Dated October 6, 2017 From Isaac Wong 
o Servicing will be in conformity with the MSS 
o Storm water quantity and quality will be controlled  
o LIDs either as soft or other need to be implemented and the MSS will not have a 10mm 

accommodation cushion. 
 
Feel free to contact Infrastructure Project Manager, Sara Mashaie, at sara.mashaie@ottawa.ca  or 
613.580.2424 ext./poste 27885, for follow-up questions 
 
Transportation 

o TIA submission / Road modification agreement requirements 
 

Feel free to contact Transportation Project Manager, Mike Giampa, at mike.giampa@ottawa.ca or 
613.580.2424 ext./poste 23657, for follow-up questions 
 
Environmental 

o The scoped EIS was reviewed and it was found that it does not sufficiently cover the requirements 
for an EIS in support of the subdivision. The EIS is required since the site is adjacent to a 
significant woodlot and Species at Risk have been identified in the vicinity by the CDP study, The 
EIS should cover potential impacts on these two items and demonstrate how the proposed 
development will have no negative impacts.  Further details of EIS requirements can be found in 
the OP section 4.7.8 and the EIS guidelines:  

https://documents.ottawa.ca/sites/default/files/documents/eis_guidelines2015_en.pdf 
o A RSC will be required for sensitive land uses where Brownfields development occurs. 

Feel free to contact Sami Rehman, Environmental Planner, at Sami.Rehman@ottawa.ca or 613.580.2424 
ext./poste 13364, for follow-up questions. 
 
Parkland 

o The park size proposed is 0.96ha.  The CDP and Area Parks Plan requires a 1.82ha park block 
shown as Park 1 in the APP.  Caivan has provided 0.654ha of the required 1.82ha.  The remaining 
parkland is to be conveyed by Glenview.  Please have Glenview revise Block 186 to reflect the 
required 1.166ha park block. 

o Once a formal application is submitted, Parks and Facility Planning will review and provide draft 
conditions as required. 

Feel free to contact Mary Ellen Wood, Parks Planner, at MaryEllen.Wood@ottawa.ca or 613.580.2424 
ext./poste 16482, for follow-up questions. 
 
Conservation Authority  

o Comments related to the Conservation Authority 

� Stormwater runoff quality criteria 
� Area specific stormwater runoff criteria 

o  
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Other 

o You are encouraged to contact the Ward Councillor, Councillor Laura Dudas, at 
Laura.Dudas@ottawa.ca about the proposal.  

 

Please refer to the links to “Guide to preparing studies and plans” and fees for general information. Additional 
information is available related to building permits, development charges, and the Accessibility Design 

Standards. Be aware that other fees and permits may be required, outside of the development review process. 
You may obtain background drawings by contacting informationcentre@ottawa.ca. 
 
These pre-con comments are valid for one year. If you submit a development application(s) after this time, you 
may be required to meet for another pre-consultation meeting and/or the submission requirements may 
change. You are as well encouraged to contact us for a follow-up meeting if the plan/concept will be further 
refined.  
 
Please do not hesitate to contact me if you have any questions. 
 
Regards, 

 

Steve Belan, MCIP, RPP 

Planner Planning Services, Development Review Services  

Planning, Infrastructure and Economic Development 

City of Ottawa / Ville d'Ottawa 

110 Laurier Avenue West, 4th Floor / 110, avenue Laurier Ouest, 4e étage 

Ottawa, ON  K1P 1J1 

Telephone / tél.: 613-580-2424 ext./poste 27591  

E-mail / courriel: Steve.Belan@ottawa.ca  

 



Transportation Impact Assessment Screening Form 

City of Ottawa 2017 TIA Guidelines Screening Form 

1. Description of Proposed Development

Municipal Address 

Description of Location 

Land Use Classification 

Development Size (units) 

Development Size (m2) 

Number of Accesses and Locations 

Phase of Development 

Buildout Year 

If available, please attach a sketch of the development or site plan to this form. 

2. Trip Generation Trigger

Considering the Development’s Land Use type and Size (as filled out in the previous section), please 
refer to the Trip Generation Trigger checks below.  

Land Use Type Minimum Development Size 

Single-family homes 40 units 

Townhomes or apartments 90 units 

Office 3,500 m2 

Industrial 5,000 m2 

Fast-food restaurant or coffee shop 100 m2 

Destination retail 1,000 m2 

Gas station or convenience market 75 m2 

* If the development has a land use type other than what is presented in the table above, estimates of person-trip

generation may be made based on average trip generation characteristics represented in the current edition of the Institute 
of Transportation Engineers (ITE) Trip Generation Manual. 

If the proposed development size is greater than the sizes identified above, the Trip Generation 
Trigger is satisfied. 

Transportation Impact Assessment Guidelines 

71 Revision Date: June, 2017 



Transportation Impact Assessment Screening Form 

3. Location Triggers

Yes No 

Does the development propose a new driveway to a boundary street that is 
designated as part of the City’s Transit Priority, Rapid Transit or Spine 
Bicycle Networks? 

Is the development in a Design Priority Area (DPA) or Transit-oriented 
Development (TOD) zone?*

*DPA and TOD are identified in the City of Ottawa Official Plan (DPA in Section 2.5.1 and Schedules A and B; TOD in Annex
6).  See Chapter 4 for a list of City of Ottawa Planning and Engineering documents that support the completion of TIA). 

If any of the above questions were answered with ‘Yes,’ the Location Trigger is satisfied.  

4. Safety Triggers

Yes No 

Are posted speed limits on a boundary street are 80 km/hr or greater? 

Are there any horizontal/vertical curvatures on a boundary street limits 
sight lines at a proposed driveway? 

Is the proposed driveway within the area of influence of an adjacent traffic 
signal or roundabout (i.e. within 300 m of intersection in rural conditions, or 
within 150 m of intersection in urban/ suburban conditions)? 

Is the proposed driveway within auxiliary lanes of an intersection? 

Does the proposed driveway make use of an existing median break that 
serves an existing site? 

Is there is a documented history of traffic operations or safety concerns on 
the boundary streets within 500 m of the development? 

Does the development include a drive-thru facility? 

If any of the above questions were answered with ‘Yes,’ the Safety Trigger is satisfied. 

5. Summary

Yes No 

Does the development satisfy the Trip Generation Trigger? 

Does the development satisfy the Location Trigger? 

Does the development satisfy the Safety Trigger? 

If none of the triggers are satisfied, the TIA Study is complete. If one or more of the triggers is 
satisfied, the TIA Study must continue into the next stage (Screening and Scoping).  

Transportation Impact Assessment Guidelines 

72 Revision Date: June, 2017 
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Ben Sweet

Subject: RE: IPU Review Comments - Oct 2018 EUCMUC MSS

On Jun 20, 2019, at 12:48 PM, Michael Michaud <MMichaud@glenview.ca> wrote: 

Hi Sam. Please see attached from Laura. Maybe the anticipated meeting is not required? 

 

Mike 

 

From: Laura Maxwell <LMaxwell@dsel.ca> 

Sent: June 20, 2019 12:40 PM 

To: van de Lande, Robin <Robin.vandeLande@ottawa.ca>; Ted.Cooper@ottawa.ca; Baird, Natasha 

<Natasha.Baird@ottawa.ca> 

Cc: 'Fairouz Wahab - Richcraft (FWahab@richcraft.com)' <FWahab@richcraft.com>; Steve Pichette 

<SPichette@dsel.ca>; Matt Wingate <MWingate@dsel.ca>; Michael Michaud <MMichaud@glenview.ca> 

Subject: RE: IPU Review Comments - Oct 2018 EUCMUC MSS 

 

Hi Robin, Ted, Natasha, 

 

Please find attached draft updated storm servicing & pond concepts for the northwest quadrant, for review and 

discussion. 

 

I’ve provided preliminary notes below [in red], based on a phone conversation with Ted last month about the City 

comments we received April 29, 2019 [in black]. 

 

Attachments are available for download at this link: 

 

 *   https://spaces.hightail.com/receive/e0VcWngSbx 

 *   Expires Friday June 28th 

 

Can we please meet to discuss and set out next steps for the MSS? 

 

We would like to suggest Monday, June 24th starting anytime between 11:00am and 12:30pm – are you available? 

 

Thanks, 

 

Laura Maxwell, B.Sc.(Civil Eng), M.Pl. 

Client Project Manager 

 

DSEL 

david schaeffer engineering ltd. 

 

phone: (613) 836-0856 ext. 527 

cell:     (613) 293-8750 

email:  lmaxwell@DSEL.ca<mailto:lmaxwell@DSEL.ca> 

 

This email, including any attachments, is for the sole use of the intended recipient(s) and may contain private, 

confidential, and privileged information.  Any unauthorized review, use, disclosure, or distribution is prohibited.  If you 

are not the intended recipient or if this information has been inappropriately forwarded to you, please contact the 
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sender by reply email and destroy all copies of the original. 

 

 

 

 

Following are IPU’s comments following our review of the subject MSS: 

 

General 

 

The MSS has been prepared with the intention of fulfilling documentation requirements of the MEA Class EA process. It 

is normal practice for the City to require documentation and evaluation of alternatives in the MSS prior to 

recommending the approval by Council of the preferred water, wastewater and stormwater servicing plans (I have 

attached excerpts from the Area 10 MSS that provides an example of the typical type of servicing alternatives 

considered / evaluated in an MSS). 

 

[Noted.] 

 

[The public consultation report (that will be published as a MCEA document alongside the existing conditions report, the 

MSS, the MTS, and the CDP) will describe the evaluation of alternative development scenarios and associated servicing 

options. I’ve re-attached a summary of the evaluation that was presented at TAC #4 (Attachment A) and the associated 

responses to City comments (Attachment B), for reference.] 

 

[The MSS will be updated to further document the consideration of alternative designs.] 

 

It is acknowledged that previous servicing plans have been approved in recent years in the Southeast and Southwest 

quadrants that need not be re-opened (unless affected by changes in development / servicing elsewhere in the 

EUCMUC). However, the Northwest quadrant is largely a greenfield area where servicing alternatives are not 

constrained. (For the Northeast quadrant, given the passage of time and change in environmental setting, should this 

area remain part of the EUCMUC study area, existing preferred servicing approaches would need to be re-confirmed or 

revised as appropriate). 

 

[Noted. While servicing alternatives may not be considered constrained within the quadrants, the MSS builds on the 

existing trunk infrastructure surrounding each quadrant that has been built with allowances for development of the 

subject lands.] 

 

We are not requesting an exhaustive development and evaluation of alternatives. We explain what would be helpful in 

our comments on water, wastewater and stormwater below. 

 

[Noted.] 

 

The SWM approach and hydraulic modelling documentation included in the MSS was reviewed and found to be 

consistent with the City’s master servicing and design guideline requirements. 

 

[Noted.] 

 

Water 

 

As per the Area 10 examples, it would be helpful to present alternative watermain networks and a discussion, for 

example, of how the various alternatives improve looping, simplify phasing/implementation, etc. 

 

[Consideration of alternative designs will be further described in the MSS. See snapshot below for alternative trunk 

watermain locations that were considered, based on available connection points to the City’s existing watermain 
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network. The network identified in the MSS represents the minimum amount of trunk infrastructure required to meet 

service pressures and to provide a redundant network. The watermain network in the northeast quadrant will be 

defined as the internal road network is finalized for each development parcel.] 

 

[cid:image001.jpg@01D52766.41F65DB0] 

 

Wastewater 

 

Again, as per the Area 10 examples, alternative routing of trunk sewers should be presented. As noted in the EUCMUC 

MSS Alternatives attachment, there appears to be an opportunity to locate the deeper trunk sanitary sewer (Trunk 1) to 

the hydro corridor alignment (Trunk 2), which would avoid the need to construct the deeper trunk sewer on a local 

street within a narrow ROW. 

 

[Consideration of the alternative designs will be further described in the MSS. Given the grade raise restrictions for the 

soils, the overall grading strategy is to keep the road grades as low as possible in the northwest quadrant. The sanitary 

sewer elevation drives the grading plan for the northwest quadrant. To keep sanitary sewers as flat as possible, the 

overall concept is to collect as much flow as possible into a main trunk sewer and have the alignment be as direct as 

possible to the existing outlet within the Orleans Village development. The sanitary sewer is expected to have a max 

cover of about 3.75m at the downstream end of the system.] 

 

Stormwater (Sewers) 

 

The EUC MUC MSS Alternatives attachment presents a storm sewer alternative similar to the alternative wastewater 

solution referred to above, whereby the deeper trunk storm sewer (Trunk 1) is relocated to the hydro corridor (Trunk 2), 

which would avoid the need to construct a deep trunk storm sewer on a local street within a narrow ROW. The terminus 

of the Snow Storage Facility FM could be relocated to outlet to this storm trunk. 

 

[Consideration of the alternative designs will be further described in the MSS.The attached updated servicing design 

relocates the trunk storm sewer towards the Hydro One corridor as suggested, to minimize the extent of large storm 

sewers within local roads, which will contribute to ease of maintenance. The updated servicing design restricts capture 

and requires storage up to the 100-year design event on development blocks other than low density residential areas. 

Note that there is a proposed 2.7m dia. storm trunk sewer within the local ROWs surrounding the pond. The attached 

memo from Paterson (Attachment C) confirms that the construction of a storm sewer up to 3m dia. is acceptable in this 

area, including where the storm trunk sewer runs parallel to the sanitary trunk sewer. Per the City’s direction at TAC #5, 

the snow disposal facility is assumed to remain in place (e.g. no future development) with its forcemain directly 

connected to EUC Pond 1, like in existing conditions.] 

 

SWM Pond Expansion 

 

The MSS identified the need to expand the existing EUC Pond 1. The MSS did not present / evaluate alternatives that 

were considered as to how / where the SWMP was to be expanded. The only approach presented included expansion of 

the SWMP into the woodlot surrounding the existing pond, part of which is subject to the City’s Significant Woodland 

Guidelines. Application of the Significant Woodland Guidelines must follow the mitigation hierarchy outlined below, 

which lends itself well to the normal evaluation process requirements of MSSs / Class EAs previously approved by 

Council. As is outlined in the Guidelines, environmental reports must explicitly address how the mitigation hierarchy has 

been applied in the proposed development or site alteration. 

 

The mitigation hierarchy is a widely accepted approach in conservation and land use planning for guiding decisions on 

protection of the natural environment. It categorizes and prioritizes protective measures according to their general type 

and effectiveness: 

Priority 1 - Avoidance: redirection of the proposed action away from the natural feature. 

Priority 2 - Minimization: reduction of the magnitude of the proposed action, either in space, time, or both. 
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Priority 3 - Mitigation: protection of the feature from the proposed action, through measures such as changes in design, 

physical barriers, and modified operating procedures. 

Priority 4 - Compensation: off-setting of the impacts through replacement of the feature and its ecological functions 

elsewhere, typically at a ratio greater than 1:1 to reflect the greater risks. 

 

The current draft of the MSS has focused entirely on Priority 4 – proposing compensation of only 0.5 ha of tree planting 

for every 1 ha of loss of woodland around EUC Pond 1. There will be a need to demonstrate why Priorities 1-3 cannot 

apply if there is a need to expand the SWM Pond into the Significant Woodlands at the perimeter of EUC Pond 1. 

 

[Noted. The attached memo from Kilgour (Attachment D) clarifies the extent of the significant woodland. Based on the 

new woodland definition and the updated predicted storm inflows (including exclusion of future development of the 

snow dump), a revised draft pond footprint is proposed for City comment. Please note that overall this pond does not 

meet the RVCA’s request for 80% TSS removal (which is beyond the 70% TSS removal approved for the existing EUC 

Pond 1), but is expected to achieve around 78% TSS removal for the lands draining to the proposed expanded north 

forebays.] 

 

Four alternative SWM pond expansion concepts have been presented in the EUCMUC MSS Alternatives attachment. The 

alternatives present incremental pond expansion approaches: 

 

 

1)              Construct new sediment forebay at east end of existing SWMP, and modify existing outlet structure to more 

closely discharge pre-development flows so as to minimize peak quantity control storage requirements; 

 

[Per discussions with City staff regarding the Mud Creek CIS study, the project team has previously been directed to 

keep the existing EUC Pond 1 outflows that were approved under the existing ECA for EUC Pond 1.] 

 

 

2)              If additional quantity control is required beyond Alternative 1, expand existing SWMP into hydro corridor to 

the south; 

 

[Per the approved EUC Pond 1 design drawings, the Hydro One corridor is the location of the sediment management 

area for EUC Pond 1.] 

 

 

3)              If additional quantity control is required beyond Alternative 2, expand SWMP to the east of the existing 

SWMP; 

 

[Noted.] 

 

 

4)              If additional quantity control is required beyond Alternative 3, expand existing SWMP into area south of 

existing SWMP. 

 

[Noted.] 

 

 

If there is no means to satisfy quantity and quality control requirements with Alternative 4, then the SWMP could be 

expanded to the north into the Significant Woodland providing acceptable compensation is agreed to. 

 

[Noted.] 

 

[I’ve attached an updated slope stability report for the area surrounding the pond (Attachment E), prepared in response 
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to the geotechnical peer review comments dated April 5, 2019 (Attachment F) and RVCA comments dated February 11, 

2019 and March 7, 2019 (Attachment G). The slope stability report shows that the pond slopes could be constructed 

close to the existing headwater features provided the limit of hazard line is respected, although additional clearance is 

proposed under the latest pond concept.] 

' 

 

This e-mail originates from the City of Ottawa e-mail system. Any distribution, use or copying of this e-mail or the 

information it contains by other than the intended recipient(s) is unauthorized. Thank you. 

 

Le présent courriel a été expédié par le système de courriels de la Ville d'Ottawa. Toute distribution, utilisation ou 

reproduction du courriel ou des renseignements qui s'y trouvent par une personne autre que son destinataire prévu est 

interdite. Je vous remercie de votre collaboration. 

' 

<image001.jpg> 

<04D_733_STM_June2019_DRAFT.pdf> 

<03AF_733_ExistSWMPondSections_June1919_DRAFT.pdf> 

<03D_733_ServicingPlan_June2019_DRAFT.pdf> 

<03F_733_ExistSWMPond_June2019_DRAFT.pdf> 
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Development Servicing Study Checklist

Project Name: The Commons (3610 Innes Road)

   Project Number:118224

Date: June 30, 2021

Addressed

(Y/N/NA)

NA

Y Cover

Y Fig 1.1, 1.2, 1.3

Y GP

NA 1

Y 1

Y 2.1

Y 1

Y 4,5,6

NA

Y GR

Comments

Reference and confirm conformance to higher level studies 

and reports (Master Servicing Studies, Environmental 

Assessments, Community Design Plans), or in the case where 

it is not in conformance, the proponent must provide 

justification and develop a defendable design criteria. 

Statement of objectives and servicing criteria. 

Identification of existing and proposed infrastructure 

available in the immediate area. 

Identification of Environmentally Significant Areas, 

watercourses and Municipal Drains potentially impacted by 

the proposed development (Reference can be made to the 

Natural Heritage Studies, if available). 

Concept level master grading plan to confirm existing and 

proposed grades in the development. This is required to 

confirm the feasibility of proposed stormwater management 

and drainage, soil removal and fill constraints, and potential 

impacts to neighboring properties. This is also required to 

confirm that the proposed grading will not impede existing 

major system flow paths. 

4.1  General Content Section

Summary of Pre-consultation Meetings with City and other 

approval agencies. 

Development statistics, land use, density, adherence to 

zoning and official plan, and reference to applicable 

subwatershed and watershed plans that provide context to 

which individual developments must adhere. 

Executive Summary (for larger reports only). 

Date and revision number of the report. 

Location map and plan showing municipal address, boundary, 

and layout of proposed development. 

Plan showing the site and location of all existing services. 
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Development Servicing Study Checklist

Project Name: The Commons (3610 Innes Road)

   Project Number:118224

Date: June 30, 2021

Addressed

(Y/N/NA)

NA

NA

Y 2.2

NA

NA

NA

NA

NA

NA

NA

NA

Name and contact information of applicant and 

property owner 

Key plan 

Reference to geotechnical studies and recommendations 

concerning servicing. 

All preliminary and formal site plan submissions should have 

the following information: 

Property limits including bearings and dimensions

Existing and proposed structures and parking 

areas

Easements, road widening and rights-of-way 

Adjacent street names

Identification of potential impacts of proposed piped services 

on private services (such as wells and septic fields on 

adjacent lands) and mitigation required to address potential 

impacts. 

Proposed phasing of the development, if applicable. 

Metric scale

North arrow (including construction North)

Comments4.1  General Content Section
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Development Servicing Study Checklist

Project Name: The Commons (3610 Innes Road)

   Project Number:118224

Date: June 30, 2021

Addressed

(Y/N/NA)

Y 6

Y 6

Y 6

Y 6

Y 6

Y 6

Y 6

N 1, 6, GP

N GP

NA

Y 6

Y 6, GP

NA

Y 6

Y App E

4.2  Water Section Comments

Confirm consistency with Master Servicing Study, if available. 

Confirmation of adequate fire flow protection and 

confirmation that fire flow is calculated as per the Fire 

Underwriter’s Survey. Output should show available fire flow 
at locations throughout the development.

Provide a check of high pressures. If pressure is found to be 

high, an assessment is required to confirm the application of 

pressure reducing valves.

Definition of phasing constraints. Hydraulic modeling is 

required to confirm servicing for all defined phases of the 

project including the ultimate design.

Address reliability requirements such as appropriate location 

of shut-off valves.

Availability of public infrastructure to service proposed 

development. 

Identification of system constraints.

Identify boundary conditions.

Confirmation of adequate domestic supply and pressure.

Confirmation that water demands are calculated based on 

the City of Ottawa Design Guidelines.

Provision of a model schematic showing the boundary 

conditions locations, streets, parcels, and building locations 

for reference.

Check on the necessity of a pressure zone boundary 

modification.

Reference to water supply analysis to show that major 

infrastructure is capable of delivering sufficient water for the 

proposed land use. This includes data that shows that the 

expected demands under average day, peak hour and fire 

flow conditions provide water within the required pressure 

range. 

Description of the proposed water distribution network, 

including locations of proposed connections to the existing 

system, provisions for necessary looping, and appurtenances 

(valves, pressure reducing valves, valve chambers, and fire 

hydrants) including special metering provisions.

Description of off-site required feedermains, booster 

pumping stations, and other water infrastructure that will be 

ultimately required to service proposed development, 

including financing, interim facilities, and timing of 

implementation.
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Development Servicing Study Checklist

Project Name: The Commons (3610 Innes Road)

   Project Number:118224

Date: June 30, 2021

Addressed

(Y/N/NA)

Y 5

Y 5

NA

Y 5

Y 5

NA

Y 5

NA

NA

NA

NA

NA

4.3  Wastewater Section

Description of existing sanitary sewer available for discharge 

of wastewater from proposed development. 

Verify available capacity in downstream sanitary sewer 

and/or identification of upgrades necessary to service the 

proposed development. (Reference can be made to 

previously completed Master Servicing Study if applicable) 

Calculations related to dry-weather and wet-weather flow 

rates from the development in standard MOE sanitary sewer 

design table (Appendix ‘C’) format. 
Description of proposed sewer network including sewers, 

pumping stations, and forcemains. 

Comments

Summary of proposed design criteria (Note: Wet-weather 

flow criteria should not deviate from the City of Ottawa 

Sewer Design Guidelines. Monitored flow data from relatively 

new infrastructure cannot be used to justify capacity 

requirements for proposed infrastructure). 

Confirm consistency with Master Servicing Study and/or 

justifications for deviations. 

Consideration of local conditions that may contribute to 

extraneous flows that are higher than the recommended 

flows in the guidelines. This includes groundwater and soil 

conditions, and age and condition of sewers. 

Discussion of previously identified environmental constraints 

and impact on servicing (environmental constraints are 

related to limitations imposed on the development in order 

to preserve the physical condition of watercourses, 

vegetation, soil cover, as well as protecting against water 

quantity and quality).

Pumping stations: impacts of proposed development on 

existing pumping stations or requirements for new pumping 

station to service development. 

Forcemain capacity in terms of operational redundancy, 

surge pressure and maximum flow velocity. 

Identification and implementation of the emergency 

overflow from sanitary pumping stations in relation to the 

hydraulic grade line to protect against basement flooding.

Special considerations such as contamination, corrosive 

environment etc.
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Development Servicing Study Checklist

Project Name: The Commons (3610 Innes Road)

   Project Number:118224

Date: June 30, 2021

Addressed

(Y/N/NA)

Y 4

NA

Y AppC, STM

Y 4

Y 4

Y 4

NA

NA

NA

Y 4

Y 4

Y 4

Y 4

NA

Y 4

NA

Section Comments

Description of drainage outlets and downstream constraints 

including legality of outlet (i.e. municipal drain, right-of-way, 

watercourse, or private property).

Analysis of the available capacity in existing public 

infrastructure.

A drawing showing the subject lands, its surroundings, the 

receiving watercourse, existing drainage patterns and 

proposed drainage patterns.

Water quantity control objective (e.g. controlling post-

development peak flows to pre-development level for storm 

events ranging from the 2 or 5 year event (dependent on the 

receiving sewer design) to 100 year return period); if other 

objectives are being applied, a rationale must be included 

with reference to hydrologic analyses of the potentially 

affected subwatersheds, taking into account long-term 

cumulative effects.

4.4  Stormwater

Storage requirements (complete with calcs) and conveyance 

capacity for 5 yr and 100 yr events.

Identification of watercourse within the proposed 

development and how watercourses will be protected, or, if 

necessary, altered by the proposed development with 

applicable approvals.

Water Quality control objective (basic, normal or enhanced 

level of protection based on the sensitivities of the receiving 

watercourse) and storage requirements. 

Description of stormwater management concept with facility 

locations and descriptions with references and supporting 

information.

Set-back from private sewage disposal systems.

Watercourse and hazard lands setbacks.

Calculate pre and post development peak flow rates including 

a description of existing site conditions and proposed 

impervious areas and drainage catchments in comparison to 

existing conditions.

Any proposed diversion of drainage catchment areas from 

one outlet to another.

Proposed minor and major systems including locations and 

sizes of stormwater trunk sewers, and SWM facilities.

If quantity control is not proposed, demonstration that 

downstream system has adequate capacity for the post-

development flows up to and including the 100-year

return period storm event.

Record of pre-consultation with the Ontario Ministry of 

Environment and the Conservation Authority that has 

jurisdiction on the affected watershed.

Confirm consistency with sub-watershed and Master 

Servicing Study, if applicable study exists.
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Development Servicing Study Checklist

Project Name: The Commons (3610 Innes Road)

   Project Number:118224

Date: June 30, 2021

Addressed

(Y/N/NA)

NA

Y 4

Y 4

Y 4

Y 8

Y 4

NA

Addressed

(Y/N/NA)

Y 9

Y 9

NA

Y 9

Addressed

(Y/N/NA)

Y 10

NA

Y 11

Comments

Identification of municipal drains and related approval 

requirements.

Other permits (National Capital Commission, Parks Canada, 

Public Works and Government Services Canada, Ministry of 

Transportation etc.) 

Comments

Conservation Authority as the designated approval agency 

for modification of floodplain, potential impact on fish 

habitat, proposed works in or adjacent to a watercourse, 

cut/fill permits and Approval under Lakes and Rivers 

Improvement Act. The Conservation Authority is not the 

approval authority for the Lakes and Rivers Improvement Act. 

Where there are Conservation Authority regulations in place, 

approval under the Lakes and Rivers Improvement Act is not 

required, except in cases of dams as defined in the Act.

Application for Certificate of Approval (CofA) under the 

Ontario Water Resources Act. 

Changes to Municipal Drains. 

Identification of floodplains – proponent to obtain relevant 
floodplain information from the appropriate Conservation 

Authority. The proponent may be required to delineate 

floodplain elevations to the satisfaction of the Conservation 

Authority if such information is not available or if information 

does not match current conditions.

Identification of fill constrains related to floodplain and 

geotechnical investigation.

4.5  Approval and Permit Requirements Section

Description of how the conveyance and storage capacity will 

be achieved for the development.

100 year flood levels and major flow routing to protect 

proposed development from flooding for establishing 

minimum building elevations (MBE) and overall grading.

Inclusion of hydraulic analysis including HGL elevations.

Description of approach to erosion and sediment control 

during construction for the protection of receiving 

watercourse or drainage corridors.

4.4  Stormwater Section

4.6 Conclusion Section Comments

Clearly stated conclusions and recommendations. 

Comments received from review agencies including the City 

of Ottawa and information on how the comments were 

addressed. Final sign-off from the responsible reviewing 

agency. 

All draft and final reports shall be signed and stamped by a 

professional Engineer registered in Ontario.
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Appendix C 
Storm Sewer Design Sheets and 

 Stormwater Management Report, prepared by J. F. Sabourin and Associates Inc. 
  



STORM SEWER DESIGN SHEET (PRELIMINARY)

Legend: PROJECT SPECIFIC INFO

USER DESIGN INPUT
CUMILATIVE CELL

CALCULATED DESIGN CELL OUTPUT

USER AS-BUILT INPUT

Sam Bahia/ Ben Sweet

Sam Bahia

2yr 5yr 100yr LENGTH SIZE / MATERIAL ID ACTUAL ROUGHNESS
DESIGN 

GRADE

0.90 0.80 0.70 0.50 0.45 0.25 (ha) (min.) (L/s) (L/s) (L/s) (m) (mm / type) (m) (%) (L/s) (m/s) (min.) (%)

0.33 0.33 0.70 0.64 0.64 10.00 76.81 49.32

0.00 0.00 0.00 10.00 0.00

0.00 0.00 0.00 10.00 0.00

0.00 0.00 0.64 11.65 71.01 45.60

1.01 1.01 0.80 2.25 2.25 11.65 96.22 216.14

0.00 0.00 0.00 11.65 0.00

0.00 0.00 0.64 12.85 67.34 43.25

0.00 0.90 0.00 2.25 12.85 91.20 204.85

0.00 0.00 0.00 12.85 0.00

0.24 0.24 0.70 0.47 1.11 13.26 66.19 73.42

3.43 1.02 4.45 0.88 10.85 13.10 13.26 89.62 1173.67

0.00 0.00 0.00 13.26 0.00

0.32 0.39 0.71 0.59 1.16 2.27 13.88 64.53 146.75

0.00 0.00 13.10 13.88 87.35 1143.94

0.00 0.00 0.00 13.88 0.00

0.00 0.00 2.27 14.77 62.33 141.73

0.00 0.00 13.10 14.77 84.32 1104.32

0.00 0.00 0.00 14.77 0.00

0.42 0.42 0.70 0.82 3.09 14.87 62.07 191.89

0.00 0.00 13.10 14.87 83.97 1099.78

0.00 0.00 0.00 14.87 0.00

0.37 0.37 0.70 0.72 0.72 10.00 76.81 55.30

0.00 0.00 0.00 10.00 0.00

0.00 0.00 0.00 10.00 0.00

0.00 0.00 0.72 11.57 71.27 51.32

0.00 0.00 0.00 11.57 0.00

0.00 0.00 0.00 11.57 0.00

0.21 0.63 0.84 0.55 1.28 2.00 11.73 70.75 141.80

0.00 0.00 0.00 11.73 0.00

0.00 0.00 0.00 11.73 0.00

0.26 0.29 0.55 0.59 0.91 6.00 15.83 59.88 359.59

0.00 0.00 13.10 15.83 80.98 1060.56

0.00 0.00 0.00 15.83 0.00

0.00 0.00 0.00 10.00 0.00

0.42 0.39 0.81 0.60 1.36 1.36 10.00 104.19 141.64

0.00 0.00 0.00 10.00 0.00

0.00 0.00 0.00 11.22 0.00

0.10 0.10 0.70 0.19 1.55 11.22 98.16 152.54
0.00 0.00 0.00 11.22 0.00

0.24 0.12 0.36 0.63 0.63 6.64 10.00 76.81 509.88

0.00 0.00 14.65 10.00 104.19 1526.49

0.00 0.00 0.00 10.00 0.00

0.04 0.26 0.30 0.53 0.44 0.44 10.00 76.81 33.74

0.00 0.00 0.00 10.00 0.00

0.00 0.00 0.00 10.00 0.00

0.25 0.25 0.70 0.49 7.56 10.63 74.49 563.44

0.00 0.00 14.65 10.63 101.00 1479.76
0.00 0.00 0.00 10.63 0.00

0.71 0.03 0.74 0.49 1.01 8.57 11.63 71.08 609.31

0.00 0.00 14.65 11.63 96.33 1411.23

0.00 0.00 0.00 11.63 0.00

0.24 0.46 0.70 0.54 1.04 9.61 11.71 70.81 680.77

0.00 0.00 14.65 11.71 95.95 1405.70

0.00 0.00 0.00 11.71 0.00

0.15 0.15 0.70 0.29 0.29 10.00 76.81 22.42

0.00 0.00 0.00 10.00 0.00

0.00 0.00 0.00 10.00 0.00

0.00 0.00 0.00 10.00 0.00

0.00 0.00 0.00 10.00 0.00
0.00 0.00 0.00 10.00 0.00

0.17 0.17 0.70 0.33 0.62 10.51 74.91 46.65

0.00 0.00 0.00 10.51 0.00

0.00 0.00 0.00 10.51 0.00

0.18 0.18 0.70 0.35 0.97 10.99 73.21 71.24

0.00 0.00 0.00 10.99 0.00

0.00 0.00 0.00 10.99 0.00

Street 3 142 140 A18, A19 33.7 20.7 250 PVC 0.254 0.013 0.65 50.0 0.99 0.35 67.4%

168 166 B1 261.7 93.9 600 CONC 0.6096 0.013 0.35 379.0 1.30 1.21 69.1%

140 132 A26 22.4 53.4 300 PVC 0.3048 0.013 0.65 81.3 1.11 0.80 27.6%

134 132 - 0.0 30.0 250 PVC 0.254 0.013 0.65 50.0 0.99 0.51 0.0%

Street 4

Street 3

150

0.013 0.35 265.4 1.19 0.83

12.6 450 PVC 0.4572 0.013 0.50 210.3 1.28 0.16

100.7 450 PVC 0.4572 0.35

152 150 A8, A9, A10 141.8 53.4%0.5334

176.0 1.07 1.57 31.4%

24.4%

162 160 A3, A4, A5 1290.7 99.8 1050 CONC 1.0668 0.013 0.35 1685.4 1.89 0.88 76.6%

248.1 32.0 600 CONC 0.6096 0.013 0.35

A24, A25 2086.5

A21, A22, 

A23
2020.5

2406.2 2.06

1050 CONC 1.0668 0.013 0.50 2014.4 2.25

525 CONC

A6 1291.7

1350 CONC

138

138

0.013 0.35 1685.4 1.89 0.62 74.0%

160 158 - 1246.1

150

A20

1420.1

148 146 A13, A14

2043.2

144 A11, A12

1350 CONC 1.3716

1.3716

0.609678.7

158

Novatech Project #: 118224

Project Name: 3610 Innes Road (Former BMR Lands)

Date Prepared: 10/4/2019

Date Revised: 6/2/2021

45.6%108.2 0.95 1.65

Input By: Bradley Reed

0.013

Reviewed By:

Drawing Reference:

375 PVC168

ACCUM

2.78 AR

REAR YARD 1

(TOWN)

REAR YARD 2

(SINGLE/SEMI)

RAIN INTENSITY

(mm/hr)
PEAK 

FLOW

INDIVI

2.78 AR

LOCATION

DEMAND

COMMERCIAL

379.0 1.30 0.41 65.5%

2.66

140

144 140 A16, A17 2036.4 77.3 1200 CONC 1.2192 0.013

A28 71.2 87.4 600 CONC 0.6096

STREET
FROM 

MH

TO 

MH
TOTAL AREA

WEIGHTED 

RUNOFF 

COEFFICIENT

HIGH DENSITY ROAD 1 PARKAREA ID

Street 2 0.01376.3

TIME OF 

CONC

0.013600 CONC

Street 1

14.3

166 164

Street 9

49.3A1 0.381170

164 162

136

1.2192

146 144

Street 3

63.4

0.013

2490.20.013

78.5141.6

Street 2 154 152 - 51.3

156 154 A7 55.3

59.4

A15 152.5

136 128 1.3716

AREA FLOW PROPOSED SEWER PIPE SIZING / DESIGN

59.0%

A2, B2, B3 1247.1 70.0 1050 CONC 1.0668

176.0

0.11 61.9%

TOTAL 

UNCONTROLLED 

PEAK FLOW 

(QDesign)

2406.2 2.06 0.63 84.6%

TOTAL RESTRICTED

 PEAK FLOW (Q)

450 PVC

1200 CONC

0.013

1350 CONC

1.07

1.69

1.22

0.35

0.4572 0.013

3937.30.50

0.20

0.09 51.3%

1.88 1.00 73.4%

40.3%

0.63

108.0

QPEAK 

DESIGN / 

QFULL

83.8%

113.1 2784.10.013

13.7

0.35

PIPE PROPERTIES

379.0 1.30 1.01

80.5%

93.9

1050 CONC 1.0668 0.013 0.35 1685.4 1.89 0.95 76.6%

0.620.35

0.35

0.35

0.25

CAPACITY

FULL 

FLOW 

VELOCITY

TIME OF 

FLOW

CAPACITY

Street 5 132 130 A27 46.6 37.4 600 CONC 0.6096 0.013 0.35 379.0 1.30 0.48 12.3%

0.35 379.0 1.30 1.12 18.8%130 128 0.013

NOVATECH
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STORM SEWER DESIGN SHEET (PRELIMINARY)

2yr 5yr 100yr LENGTH SIZE / MATERIAL ID ACTUAL ROUGHNESS
DESIGN 

GRADE

0.90 0.80 0.70 0.50 0.45 0.25 (ha) (min.) (L/s) (L/s) (L/s) (m) (mm / type) (m) (%) (L/s) (m/s) (min.) (%)

ACCUM

2.78 AR

REAR YARD 1

(TOWN)

REAR YARD 2

(SINGLE/SEMI)

RAIN INTENSITY

(mm/hr)
PEAK 

FLOW

INDIVI

2.78 AR

LOCATION

DEMAND

COMMERCIALSTREET
FROM 

MH

TO 

MH
TOTAL AREA

WEIGHTED 

RUNOFF 

COEFFICIENT

HIGH DENSITY ROAD 1 PARKAREA ID
TIME OF 

CONC

AREA FLOW PROPOSED SEWER PIPE SIZING / DESIGN

TOTAL 

UNCONTROLLED 

PEAK FLOW 

(QDesign)

TOTAL RESTRICTED

 PEAK FLOW (Q)

QPEAK 

DESIGN / 

QFULL

PIPE PROPERTIES

CAPACITY

FULL 

FLOW 

VELOCITY

TIME OF 

FLOW

CAPACITY

0.18 0.47 0.01 0.66 0.52 0.95 11.53 12.34 68.86 794.15

0.00 0.00 14.65 12.34 93.28 1366.57

0.00 0.00 0.00 12.34 0.00

0.15 0.15 0.70 0.29 11.82 13.09 66.68 788.45

0.00 0.00 14.65 13.09 90.29 1322.73

0.00 0.00 0.00 13.09 0.00

0.00 0.00 11.82 13.62 65.24 771.39

0.00 0.00 14.65 13.62 88.31 1293.75

0.00 0.00 0.00 13.62 0.00

0.09 0.09 0.70 0.18 12.00 13.72 64.95 779.45

0.00 0.00 14.65 13.72 87.92 1288.12

0.00 0.00 0.00 13.72 0.00

0.23 0.23 0.70 0.45 12.45 13.97 64.32 800.64

0.00 0.00 14.65 13.97 87.06 1275.42

0.00 0.00 0.00 13.97 0.00

0.33 0.33 0.70 0.64 0.64 10.00 76.81 49.32

0.00 0.00 0.00 10.00 0.00

0.00 0.00 0.00 10.00 0.00

0.74 0.03 0.77 0.44 0.95 1.59 11.55 71.33 113.33

0.00 0.00 0.00 11.55 0.00

0.00 0.00 0.00 11.55 0.00

0.24 0.46 0.70 0.54 1.04 2.63 11.70 70.83 186.37

0.00 0.00 0.00 11.70 0.00

0.00 0.00 0.00 11.70 0.00

0.24 0.35 0.59 0.55 0.90 15.98 14.87 62.07 992.15

0.00 0.00 14.65 14.87 83.98 1230.29

0.00 0.00 0.00 14.87 0.00

.
0.29 0.29 0.45 0.36 0.36 10.00 76.81 27.86

0.00 0.00 0.00 10.00 0.00
0.00 0.00 0.00 10.00 0.00

0.20 0.20 0.70 0.39 0.75 10.47 75.05 56.44
0.00 0.00 0.00 10.47 0.00
0.00 0.00 0.00 10.47 0.00

0.22 1.00 1.22 0.33 1.12 1.88 10.98 73.25 137.34
0.00 0.00 0.00 10.98 0.00
0.00 0.00 0.00 10.98 0.00

0.22 0.38 0.60 0.54 0.90 18.76 15.56 60.48 1134.82

0.00 0.00 14.65 15.56 81.80 1198.43

0.00 0.00 0.00 15.56 0.00

0.00 0.00 18.76 16.07 59.35 1113.61

0.00 0.00 14.65 16.07 80.25 1175.78

0.00 0.00 0.00 16.07 0.00

0.10 0.48 0.02 0.60 0.49 0.81 19.57 16.23 59.00 1154.79

0.00 0.00 14.65 16.23 79.78 1168.78

0.00 0.00 0.00 16.23 0.00
TO TRUNK STORM SEWER

DEMAND EQUATION CAPACITY EQUATION

Q = 2.78 AIR Where : Q = Peak flow in litres per second (L/s) Q full= (1/n) A R^(2/3)So^(1/2) Where : Q full = Capacity (L/s)
A = Area in hectares (ha) n = Manning coefficient of roughness (0.013)
R = Weighted runoff coefficient (increased by 25% for 100-year) A = Flow area (m

2
)

I = Rainfall intensity in millimeters per hour (mm/hr) R = Wetter perimenter (m)

Rainfall Intensity (I) is based on City of Ottawa IDF data presented in the City of Ottawa Sewer Design Guidelines (Oct. 2012) So = Pipe Slope/gradient

102 100 - 2289.4 13.3 1650 CONC 1.6764 0.013 0.10 3006.9 1.36 0.16 76.1%

27.7 450 PVC 0.4572 0.013

A40, A41 186.4 64.1 525 CONC

1.6764 0.013 0.10 3006.9 1.36 0.92 77.3%

0.25 148.7 0.91 0.51 38.0%

Street 8

104 102
A47, A48, 

A49, A50
2333.2 41.9 1650 CONC 1.6764 0.013 0.10 3006.9 1.36 0.51 77.6%

100 2121
A51, A52, 

A53, A54
2323.6 74.8 1650 CONC

525 CONC 0.5334 0.013 0.20 200.6 0.90 1.83 68.5%

Street 7

110 108 A44 27.9 27.7 250 PVC 0.254 0.013 0.65 50.0 0.99 0.47 55.7%

108 106 A45 56.4

106 104 A46, B4 137.3 98.6

0.013 0.50 210.3 1.28 0.15 53.9%

0.013 0.35 265.4 1.19 0.90 70.2%

Street 6 112 104 A42, A43 2222.4 69.3 1350 CONC 1.3716 0.013 0.20 2490.2 1.69 0.69 89.2%

0.5334

122 120 A34 2067.6 24.5 1350 CONC 1.3716 0.013 0.20 2490.2 1.69 0.24 83.0%

0.11 52.5%0.50 3937.3 2.661.3716 0.013

114 112

116 114
A37, A38, 

A39
113.3 11.9 450 PVC 0.4572Street 6

118 116 A36 49.3 99.6 450 PVC 0.4572 0.013 0.35 176.0 1.07 1.55 28.0%

16.9 1350 CONC

120 112 A35 2076.1 91.6 1350 CONC 1.3716 0.013 0.20 2490.2 1.69 0.91 83.4%

84.8%

Street 4

128 126
A29, A30, 

A31, A32
2160.7 76.0 1350 CONC 1.3716 0.013 0.20 2490.2 1.69 0.75 86.8%

124 122

0.20 2490.2 1.69 0.53

- 2065.1

1350 CONC 1.3716 0.013126 124 A33 2111.2 53.4

NOVATECH
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BLOCK 161
Medium Density Residential

Area= 1.02 Ha
(2.54 Acres)

BLOCK 160
Medium Density Residential

Area= 1.01 Ha
(2.50 Acres)
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NOTE:
THE POSITION OF ALL POLE LINES, CONDUITS,
WATERMAINS, SEWERS AND OTHER
UNDERGROUND AND OVERGROUND UTILITIES AND
STRUCTURES IS NOT NECESSARILY SHOWN ON
THE CONTRACT DRAWINGS, AND WHERE SHOWN,
THE ACCURACY OF THE POSITION OF SUCH
UTILITIES AND STRUCTURES IS NOT GUARANTEED.
BEFORE STARTING WORK, DETERMINE THE EXACT
LOCATION OF ALL SUCH UTILITIES AND
STRUCTURES AND ASSUME ALL LIABILITY FOR
DAMAGE TO THEM.
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PONDING AND ICD PLAN

118224-P-ICD2

PROPOSED TERRACING

EMERGENCY OVERLAND FLOW

PROPOSED ROAD CATCHBASINPROPOSED STORM MHMH 100

PROPOSED LANDSCAPE TEE CATCH BASIN

PROPOSED LANDSCAPE ELBOW CATCH BASIN

PROPOSED REAR YARD CATCH BASIN MANHOLE

PROPOSED REAR YARD CATCH BASINPROPOSED SWALE

EXISTING TREE TO REMAIN IF POSSIBLE

DEPTH = 0.25m
AREA = 491m^2
VOLUME = 39m^3

DEPTH = 0.15m
AREA = 74m^2
VOLUME = 2.1m^3

DEPTH = 0.26m
AREA = 531m^2
VOLUME = 48m^3

DEPTH = 0.28m
AREA = 521m^2
VOLUME = 49m^3

DEPTH = 0.35m
AREA = 482m^2
VOLUME = 73m^3

DEPTH = 0.13m
AREA = 153m^2
VOLUME = 6.5m^3

DEPTH = 0.31m
AREA = 490m^2
VOLUME = 57m^3

DEPTH = 0.23m
AREA = 543m^2
VOLUME = 29m^3

DEPTH = 0.28m
AREA = 606m^2
VOLUME = 86m^3

UNDERSIDE OF FOOTING ELEVATION

TOP OF FOUNDATION ELEVATION

FINISHED FLOOR ELEVATION

PROPOSED ELEVATION
EXISTING ELEVATION

USF=

TF=

FF=

120.46
118.56

PROPOSED TERRACE ELEVATION127.55

GRADE AND DIRECTION3.2%

PROPOSED SWALE ELEVATION120.46(S)

C/LO/WO UNIT BASEMENT STYLE
(CONVENTIONAL / LOOKOUT / WALKOUT)

LEGEND

PRESSURE REDUCING VALVEPRV
PROPOSED TOP OF NOISE WALL ELEVATION
PROPOSED BOTTOM OF NOISE WALL ELEVATION85.98BW87.78TW

PROPOSED VERTICAL POINT OF INTERSECTION ELEVATION120.46(VPI)

SPILL ELEVATION120.46 *

PROPOSED TOP OF GRATE ELEVATION120.46T/G

PROPOSED ELEVATION BY OTHERS (CAIVAN ORLEANS VILLAGE)120.46

STATIC PONDING LIMITS

97.84

ROADWAY CATCHBASIN TABLE (PHASE 1B)

CB No.

20

21

22

23

25

26

27

28

29

30

31

STATION

4+170

4+170

4+069

4+069

3+052

3+052

1+126.45

1+126.45

1+035.61

1+035.62

1+201.83

T/G ELEVATION

88.34

88.34

88.62

88.77

88.92

88.92

89.43

89.50

88.64

88.72

89.65

INVERT
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PONDING AND ICD PLAN
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DEPTH = 0.19m
AREA = 250m^2
VOLUME = 17m^3

DEPTH = 0.18m
AREA = 315m^2
VOLUME = 19m^3

DEPTH = 0.20m
AREA = 149m^2
VOLUME = 10m^3

DEPTH = 0.20m
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VOLUME = 29m^3

DEPTH = 0.33m
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DEPTH = 0.26m
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DEPTH = 0.31m
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PROPOSED TERRACING

EMERGENCY OVERLAND FLOW

PROPOSED ROAD CATCHBASINPROPOSED STORM MHMH 100

PROPOSED LANDSCAPE TEE CATCH BASIN

PROPOSED LANDSCAPE ELBOW CATCH BASIN

PROPOSED REAR YARD CATCH BASIN MANHOLE

PROPOSED REAR YARD CATCH BASINPROPOSED SWALE

EXISTING TREE TO REMAIN IF POSSIBLE

UNDERSIDE OF FOOTING ELEVATION

TOP OF FOUNDATION ELEVATION

FINISHED FLOOR ELEVATION

PROPOSED ELEVATION
EXISTING ELEVATION

USF=

TF=

FF=

120.46
118.56

PROPOSED TERRACE ELEVATION127.55

GRADE AND DIRECTION3.2%

PROPOSED SWALE ELEVATION120.46(S)

C/LO/WO UNIT BASEMENT STYLE
(CONVENTIONAL / LOOKOUT / WALKOUT)

LEGEND

PRESSURE REDUCING VALVEPRV
PROPOSED TOP OF NOISE WALL ELEVATION
PROPOSED BOTTOM OF NOISE WALL ELEVATION85.98BW87.78TW

PROPOSED VERTICAL POINT OF INTERSECTION ELEVATION120.46(VPI)

SPILL ELEVATION120.46 *

PROPOSED TOP OF GRATE ELEVATION120.46T/G

PROPOSED ELEVATION BY OTHERS (CAIVAN ORLEANS VILLAGE)120.46

STATIC PONDING LIMITS

97.84

ROADWAY CATCHBASIN TABLE (PHASE 1A)

CB No.

1

2

3

4

5

7

8

9

12

13

14

15

16

17

18

19

STATION

7+021

7+046.78

7+046.78

7+128.30

7+128.30

7+203.11

6+238.28

6+238.19

4+425

4+425

4+355

4+355

4+310

4+310

4+235

4+235

T/G ELEVATION

87.81

87.60

87.60

87.53

87.53

87.83

87.44

87.43

87.64

87.79

87.80

87.80

88.01

88.02

88.13

88.14

INVERT

85.42

-0.35

-0.35

-0.35

-0.35

83.79

-0.35

-0.42

-0.35

-0.35

-0.35

-0.35

-0.35

-0.35

-0.35

-0.35

ICD DIA.

Mcon-CBMH

Mcon-CB

Mcon-CB

Mcon-CB

Mcon-CB

Mcon-CBMH

Mcon-CB

Mcon-CB

Mcon-CB

Mcon-CB

Mcon-CB

Mcon-CB

Mcon-CB

Mcon-CB

Mcon-CB

Mcon-CB

SIZE

1,200 mm dia CBMH

600 x 600 CB

600 x 600 CB

600 x 600 CB

600 x 600 CB

1,200 mm dia CBMH

600 x 600 CB

600 x 600 CB

600 x 600 CB

600 x 600 CB

600 x 600 CB

600 x 600 CB

600 x 600 CB

600 x 600 CB

600 x 600 CB

600 x 600 CB

86.33

86.31

86.10

86.10

86.10

86.10

86.14

86.29

86.30

86.45

86.52

86.51

85.93

85.94

86.63

86.64

127mm

83mm

83mm

83mm

83mm

127mm

83mm

152mm

83mm

83mm

83mm

83mm

83mm

83mm

83mm

83mm

*  SOLID COVER
** CURB INLET

*

*

**

**

**

**

ROADWAY CATCHBASIN TABLE (PHASE 1A)

CB No.

1

2

3

4

5

7

8

9

12

13

14

15

16

17

18

19

STATION

7+021

7+046.78

7+046.78

7+128.30

7+128.30

7+203.11

6+238.28

6+238.19

4+425

4+425

4+355

4+355

4+310

4+310

4+235

4+235

T/G ELEVATION

87.81

87.60

87.60

87.53

87.53

87.83

87.44

87.43

87.64

87.79

87.80

87.80

88.01

88.02

88.13

88.14

INVERT

85.42

-0.35

-0.35

-0.35

-0.35

83.79

-0.35

-0.42

-0.35

-0.35

-0.35

-0.35

-0.35

-0.35

-0.35

-0.35

ICD DIA.

Mcon-CBMH

Mcon-CB

Mcon-CB

Mcon-CB

Mcon-CB

Mcon-CBMH

Mcon-CB

Mcon-CB

Mcon-CB

Mcon-CB

Mcon-CB

Mcon-CB

Mcon-CB

Mcon-CB

Mcon-CB

Mcon-CB

SIZE

1,200 mm dia CBMH

600 x 600 CB

600 x 600 CB

600 x 600 CB

600 x 600 CB

1,200 mm dia CBMH

600 x 600 CB

600 x 600 CB

600 x 600 CB

600 x 600 CB

600 x 600 CB

600 x 600 CB

600 x 600 CB

600 x 600 CB

600 x 600 CB

600 x 600 CB

86.33

86.31

86.10

86.10

86.10

86.10

86.14

86.29

86.30

86.45

86.52

86.51

85.93

85.94

86.63

86.64

127mm

83mm

83mm

83mm

83mm

127mm

83mm

152mm

83mm

83mm

83mm

83mm

83mm

83mm

83mm

83mm

*  SOLID COVER
** CURB INLET

*

*

**

**

**

**

ROADWAY CATCHBASIN TABLE (PHASE 3B)

CB No.

6

55

56

57

STATION

8+077.65

8+030

8+030

8+069.57

T/G ELEVATION

87.39

87.27

87.27

87.26

INVERT

85.39

-0.35

-0.35

85.21

ICD DIA.

Mcon-CB

Mcon-CB

Mcon-CB

Mcon-CB

SIZE

600 x 600 CB

600 x 600 CB

600 x 600 CB

600 x 600 CB

127mm

83mm

83mm

*

83mm

86.77

86.76

86.77

86.89

*  SOLID COVER
**** DUAL CATCHBASIN

****
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#$% &$% #$% &$% '()*+&(,- '()* '()* . #$%+/0 &$%+/0 &*1(2. &*1(2. '*,3 '*,3+$ %4567,52* 8(9* /,:- /,:- ;<= #%> >5**?<,5@

/0 /0 A.B*5= A.B*5= $+0*(27= ;*.2=7 %C<)* D<B*5 D<B*5 E*C- >C<F '()* &*1(2. #$% =< #$% &$% G49?*5 HIJ ;*.2=7 &(1=-+>5<9 0K;

LC*B- LC*B- >C<F >C<F HMJ '*,3 0K; 0K; 0K; &$%+/0

H9J H9J H99J H9J HNJ H9J H9J H9$1J H9O$1J H9O$1J H9J H77P99J H9J H9J H9J H9J H9J H9J H9J

MQIRH%8/J MQQRH%8/J SM-TUM SM-TIV MTWQ MO-O Q-M Q-QMO SV-WUO TV-UQQ M-OSM I-XW O-IS M-M YQ-UOQ QMPMT SI-ST SI-XO MUW SW-TW I-VSX

MQURH%8/J MQIRH%8/J SM-TSO SM-TUM MTWQ UM-X Q-M Q-QMO SV-TIU TV-UQQ M-OUS I-SS O-IS M-M YQ-WMQ QMPMT SI-SI SI-ST MOX SW-V I-SVV

MQTRH%8/J MQURH%8/J SO-VTU SM-XSO WIW XV-T Q-O Q-QMO SV-TTO SV-TIU Q-XXO Q-II Q-MI Q-T YQ-IOX QMPIM SU-QW SI-SI IQ SW-X M-SWQ

MQSRH%8/J MQTRH%8/J SO-XQW SO-SOX UWQ IT-I Q-O Q-QMO SV-WQO SV-TTO Q-XQQ Q-MU Q-QU Q-O YQ-IST QMPIO SU-QV SU-QW IS ST-M I-QOM

MMQRH%8/J MQSRH%8/J SU-IOT SU-MQW IWQ IX-M Q-W Q-QMO SV-VUX SV-WQO Q-SMO Q-QU Q-QU Q-X YQ-QTQ QMPII SU-UO SU-MM IT ST-M M-TVU

MMIRH%8/J MQURH%8/J SI-MOQ SM-XSO MOWQ VO-S Q-I Q-QMO SV-XIT SV-TIU M-TTO I-OS O-QT M-O YQ-ITQ QMPMT SO-II SI-SI MS SW-XW I-VOQ

MMURH%8/J MMIRH%8/J SO-TTT SI-VOW WIW TU-T Q-U Q-QMO SS-QQQ SV-XIT M-MVW Q-IW Q-IW M-Q YQ-MMW QMPIM SU-QS SO-II MMO ST-QW M-XVU

MMTRH%8/J MMURH%8/J SO-SQM SO-VUM UWQ MM-X Q-W Q-QMO SS-MVW SS-QQQ M-IVM Q-IQ Q-MU Q-V YQ-MUQ QMPIQ SU-MM SU-QS MQS ST-W I-OSX

MMSRH%8/J MMTRH%8/J SU-MSQ SO-SOM UWQ XX-T Q-U Q-QMO SS-UIV SS-MVW M-QTM Q-MV Q-QT Q-O YQ-IVQ QMPQV SU-OT SU-MM XO ST-U I-QUQ

MIQRH%8/J MMIRH%8/J SI-XMS SI-VOW MOWQ XM-T Q-I Q-QMO SV-XXT SV-XIT M-TTS I-OX I-VU M-M YQ-OMQ QMPMW SO-XT SO-II X ST-M I-MUI

MIIRH%8/J MIQRH%8/J SI-XVV SI-XIS MOWQ IU-T Q-I Q-QMO SS-MMO SV-XXT M-TTO I-OS I-VQ M-M YQ-IXQ QMPMW SU-QU SO-XT UV ST-IW I-IMO

MIURH%8/J MIIRH%8/J SO-QVM SI-XSV MOWQ MT-X Q-W Q-QMO SS-MXW SS-MMO I-TOM O-VV I-TS Q-V YQ-OWQ QMPMU SU-QV SU-QU UX ST-W I-UIX

MITRH%8/J MIURH%8/J SO-MSS SO-QSM MOWQ WO-U Q-I Q-QMO SS-WIU SS-MXW M-TTS I-OX I-TS M-M YQ-IXQ QMPMU SU-IW SU-QV O ST-W I-IWI

MISRH%8/J MITRH%8/J SO-OWQ SO-MXS MOWQ VT-Q Q-I Q-QMO SS-TWU SS-WIU M-TTS I-OX I-TU M-M YQ-IUQ QMPMU SU-UT SU-IW WT ST-V I-IUQ

MOQRH%8/J MISRH%8/J SU-UMS SO-OTQ TQQ SS-O Q-U Q-QMO SX-QUW SS-TWU M-ISW Q-OT Q-QS Q-I YQ-UMQ QMPMI SU-TM SU-UT MMW ST-SW I-IUI

MOIRH%8/J MOQRH%8/J SU-WWX SU-UIS TQQ OV-U Q-U Q-QMO SX-MUW SX-QUW M-ISW Q-OT Q-QU Q-M YQ-UTQ QMPMI SU-VQ SU-TM MII SV-O I-TQM

MOURH%8/J MOIRH%8/J SW-MQU SU-SWX IWQ OQ-Q Q-V Q-QMO SX-ITM SX-MUW Q-XVV Q-QW Q-QQ Q-Q YQ-IWQ QQPQQ SW-MQ SU-ST MIW SV-U I-IXT

MOTRH%8/J MISRH%8/J SO-USW SO-OTQ MOWQ TI-W Q-I Q-QMO SS-TSQ SS-TWU M-TTS I-OX I-UV M-Q YQ-IUQ QMPMU SU-TQ SU-UT TO ST-S I-IQW

MOSRH%8/J MOTRH%8/J SO-WTX SO-UXW MOWQ T-O Q-W Q-QMO SS-VXT SS-TSQ I-TIO O-VT I-OQ Q-T YQ-OMQ QMPMO SU-TM SU-TQ VQ SV-QW I-UUM

MUQRH%8/J MOSRH%8/J SO-XMW SO-TOQ MOWQ MMO-M Q-O Q-QMO SX-IQS SS-VXT M-SVI I-TS I-OQ Q-X YQ-OSQ QMPMO SU-SX SU-TM VT SV-M I-IMW

MUIRH%8/J MOIRH%8/J SW-IQV SU-SWX OQQ WO-U Q-V Q-QMO SX-MTQ SX-MUW M-MQU Q-QS Q-QQ Q-Q YQ-ITO QMPMM SW-IU SU-ST MMO SV-OW I-MQT

MUIRH%8/J MUQRH%8/J SW-IQV SU-MQQ OQQ WO-U Q-V Q-QMO SX-MTQ SX-IQS M-MQU Q-QS Q-QQ Q-Q YQ-ITO QMPMM SW-IU SU-SX XI SV-UW I-IQT

MUURH%8/J MUQRH%8/J SU-OTV SU-MQQ MIQQ VV-O Q-O Q-QMO SX-UTX SX-IQS I-QIW I-IX I-IQ M-Q YQ-OIQ QMPMI SW-IW SU-SX XM SV-UW I-IQO

MUTRH%8/J MUURH%8/J SW-IQX SW-QMI TQQ VS-V Q-O Q-QMO SX-MIU SX-UTX M-QST Q-OM Q-MS Q-T YQ-IVQ QMPMV SW-WU SW-IW XU SV-V I-MTM

MUSRH%8/J MUTRH%8/J SW-WWW SW-OWX UWQ VS-W Q-O Q-QMO SS-UVX SX-MIU Q-SXT Q-MU Q-MS M-I YQ-QMQ QMPMV ST-QQ SW-WU XV SV M-QQW

MWQRH%8/J MUURH%8/J SU-TVX SW-QMI MIQQ VT-O Q-U Q-QMO SX-VXW SX-UTX I-QOX I-OM M-XW Q-S YQ-OTQ QMPMI SW-WI SW-IW MMU SV-V I-MSM

MWIRH%8/J MWQRH%8/J SW-WTI SU-SIX WIW WX-U Q-U Q-QMO XQ-QQQ SX-VXW M-MVW Q-IW Q-MU Q-T YQ-IUW QMPMX SW-SU SW-WI MMW SV-X I-QWS

MWURH%8/J MWIRH%8/J SW-TWO SW-WXQ UWQ MI-T Q-W Q-QMO XQ-QXM XQ-QQQ M-ITX Q-IQ Q-QW Q-O YQ-ITQ QMPUO SW-SU SW-SU MMV SS-O I-UWV

MWTRH%8/J MWURH%8/J ST-QIS SW-TSQ UWQ MQQ-V Q-O Q-QMO XQ-IVS XQ-QXM M-QWU Q-MV Q-QW Q-O YQ-ISQ QMPMX ST-IQ SW-SU MMS SS-I I-QQI

MWSRH%8/J MWQRH%8/J SW-IQV SU-SIX MQWQ MQS-Q Q-U Q-QMO XQ-QTT SX-VXW M-STT M-TI M-VU M-M YQ-MSQ QMPMM ST-QS SW-WI MQO SS M-XIO

MTQRH%8/J MWSRH%8/J SW-ISX SW-IMV MQWQ MU-O Q-W Q-QMO XQ-MTI XQ-QTT I-IOX M-XU M-TS Q-X YQ-IIQ QMPMQ ST-MI ST-QS MQT SS-U I-ISM

MTIRH%8/J MTQRH%8/J SW-TUS SW-IXX MQWQ MQT-O Q-O Q-QMO XQ-OQO XQ-MTI M-SQT M-WT M-TS M-M YQ-MTQ QMPMQ ST-WU ST-MI MQV SS-U M-STI
HIJ+D<.1*5B,=(B*+*1=(9,=*+<Z+Z5**?<,5@+?,1*@+<.+#$%+0K;+,.@+C<F*1=+#%>+6<..*6=*@+=<+)()*-+[6=4,C+0K;+$+Z5**?<,5@+,=+,CC+6<..*6=(.2+C<=1+(.=*5)<C,=*@+F7*5*+6<.1*5B,=(B*+*1=(9,=*+@<*1+.<=+9**=+Z5**?<,5@+5*\4(5*9*.=1-
HOJ+>4=45*+#%>+*C*B,=(<.1+*1=(9,=*@+,1+M-S+9+?*C<F+=7*+4)1=5*,9+=<)+<Z+9,.7<C*+*C*B,=(<.1-

A.=*5)<C,=*@+0K;+*C*B,=(<.

>5**?,<5@+;*11+=7,.+Q-O9

>5**?,<5@+;*11+=7,.+Q-Q9
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/0 /0 A.B*5= A.B*5= $+0*(27= ;*.2=7 %C<)* D<B*5 D<B*5 E*C- >C<F '()* &*1(2. #$% =< #$% &$% G49?*5 HIJ ;*.2=7 &(1=-+>5<9 0K;

LC*B- LC*B- >C<F >C<F HMJ '*,3 0K; 0K; 0K; &$%+/0

H9J H9J H99J H9J HNJ H9J H9J H9$1J H9O$1J H9O$1J H9J H77P99J H9J H9J H9J H9J H9J H9J H9J

MQIRH%8/J MQQRH%8/J SM-TUM SM-TIV MTWQ MO-O Q-M Q-QMO SV-WUO TV-UQQ M-OSM I-XW O-IW M-M YQ-UVQ MIPQW SI-SI SI-SO MUW SW-TW I-SIX

MQURH%8/J MQIRH%8/J SM-TSO SM-TUM MTWQ UM-X Q-M Q-QMO SV-TIU TV-UQQ M-OUS I-SS O-IW M-M YQ-WQQ MIPQW SI-SO SI-SI MOX SW-V I-STV

MQTRH%8/J MQURH%8/J SO-VTU SM-XSO WIW XV-T Q-O Q-QMO SV-TTO SV-TIU Q-XXO Q-II Q-MO Q-T YQ-IIX MIPQW SU-QT SI-SO IQ SW-X M-SUQ

MQSRH%8/J MQTRH%8/J SO-XQW SO-SOX UWQ IT-I Q-O Q-QMO SV-WQO SV-TTO Q-XQQ Q-MU Q-QU Q-O YQ-IVT MIPQS SU-QS SU-QT IS ST-M I-QIM

MMQRH%8/J MQSRH%8/J SU-IOT SU-MQW IWQ IX-M Q-W Q-QMO SV-VUX SV-WQO Q-SMO Q-QU Q-QU M-Q YQ-QTQ MIPQS SU-UO SU-MM IT ST-M M-TVU

MMIRH%8/J MQURH%8/J SI-MOQ SM-XSO MOWQ VO-S Q-I Q-QMO SV-XIT SV-TIU M-TTO I-OS I-XX M-O YQ-IVQ MIPQW SO-IM SI-SO MS SW-XW I-VUQ

MMURH%8/J MMIRH%8/J SO-TTT SI-VOW WIW TU-T Q-U Q-QMO SS-QQQ SV-XIT M-MVW Q-IW Q-IW M-Q YQ-MMW MIPQV SU-QS SO-IM MMO ST-QW M-XVU

MMTRH%8/J MMURH%8/J SO-SQM SO-VUM UWQ MM-X Q-W Q-QMO SS-MVW SS-QQQ M-IVM Q-IQ Q-MU Q-V YQ-MUQ MIPQT SU-MM SU-QS MQS ST-W I-OSX

MMSRH%8/J MMTRH%8/J SU-MSQ SO-SOM UWQ XX-T Q-U Q-QMO SS-UIV SS-MVW M-QTM Q-MV Q-QW Q-O YQ-IVQ MIPQO SU-OT SU-MM XO ST-U I-QUQ

MIQRH%8/J MMIRH%8/J SI-XMS SI-VOW MOWQ XM-T Q-I Q-QMO SV-XXT SV-XIT M-TTS I-OX I-TT M-M YQ-OOQ MIPQU SO-XU SO-IM X ST-M I-MTI

MIIRH%8/J MIQRH%8/J SI-XVV SI-XIS MOWQ IU-T Q-I Q-QMO SS-MMO SV-XXT M-TTO I-OS I-TI M-M YQ-OMQ MIPQU SU-QI SO-XU UV ST-IW I-IOO

MIURH%8/J MIIRH%8/J SO-QVM SI-XSV MOWQ MT-X Q-W Q-QMO SS-MXW SS-MMO I-TOM O-VV I-TM Q-V YQ-OVQ MIPQO SU-QW SU-QI UX ST-W I-UUX

MITRH%8/J MIURH%8/J SO-MSS SO-QSM MOWQ WO-U Q-I Q-QMO SS-WIU SS-MXW M-TTS I-OX I-TM M-M YQ-OIQ MIPQO SU-II SU-QW O ST-W I-ISI

MISRH%8/J MITRH%8/J SO-OWQ SO-MXS MOWQ VT-Q Q-I Q-QMO SS-TWU SS-WIU M-TTS I-OX I-WV M-M YQ-IVQ MIPQO SU-UO SU-II WT ST-V I-IVQ

MOQRH%8/J MISRH%8/J SU-UMS SO-OTQ TQQ SS-O Q-U Q-QMO SX-QUW SS-TWU M-ISW Q-OT Q-QS Q-I YQ-UMQ MIPQO SU-TM SU-UO MMW ST-SW I-IUI

MOIRH%8/J MOQRH%8/J SU-WWX SU-UIS TQQ OV-U Q-U Q-QMO SX-MUW SX-QUW M-ISW Q-OT Q-QU Q-M YQ-UTQ MIPQI SU-VQ SU-TM MII SV-O I-TQM

MOURH%8/J MOIRH%8/J SW-MQU SU-SWX IWQ OQ-Q Q-V Q-QMO SX-ITM SX-MUW Q-XVV Q-QW Q-QQ Q-Q YQ-IWQ QQPQQ SW-MQ SU-ST MIW SV-U I-IXT

MOTRH%8/J MISRH%8/J SO-USW SO-OTQ MOWQ TI-W Q-I Q-QMO SS-TSQ SS-TWU M-TTS I-OX I-OX M-Q YQ-IVQ MIPQO SU-WV SU-UO TO ST-S I-IOW

MOSRH%8/J MOTRH%8/J SO-WTX SO-UXW MOWQ T-O Q-W Q-QMO SS-VXT SS-TSQ I-TIO O-VT I-MX Q-T YQ-OUQ MIPQO SU-WS SU-WV VQ SV-QW I-UVM

MUQRH%8/J MOSRH%8/J SO-XMW SO-TOQ MOWQ MMO-M Q-O Q-QMO SX-IQS SS-VXT M-SVI I-TS I-IQ Q-S YQ-UIQ MIPQI SU-SW SU-WS VT SV-M I-IWW

MUIRH%8/J MOIRH%8/J SW-IQV SU-SWX OQQ WO-U Q-V Q-QMO SX-MTQ SX-MUW M-MQU Q-QS Q-QQ Q-Q YQ-ITO MIPQI SW-IU SU-ST MMO SV-OW I-MQT

MUIRH%8/J MUQRH%8/J SW-IQV SU-MQQ OQQ WO-U Q-V Q-QMO SX-MTQ SX-IQS M-MQU Q-QS Q-QQ Q-Q YQ-ITO MIPQI SW-IU SU-SW XI SV-UW I-IQT

MUURH%8/J MUQRH%8/J SU-OTV SU-MQQ MIQQ VV-O Q-O Q-QMO SX-UTX SX-IQS I-QIW I-IX I-MQ Q-X YQ-OUQ MIPQI SW-IO SU-SW XM SV-UW I-IIO

MUTRH%8/J MUURH%8/J SW-IQX SW-QMI TQQ VS-V Q-O Q-QMO SX-MIU SX-UTX M-QST Q-OM Q-MX Q-T YQ-ITQ MIPQI SW-WW SW-IO XU SV-V I-MWM

MUSRH%8/J MUTRH%8/J SW-WWW SW-OWX UWQ VS-W Q-O Q-QMO SS-UVX SX-MIU Q-SXT Q-MU Q-MS M-I YQ-QMQ MIPQO ST-QQ SW-WW XV SV M-QQW

MWQRH%8/J MUURH%8/J SU-TVX SW-QMI MIQQ VT-O Q-U Q-QMO SX-VXW SX-UTX I-QOX I-OM M-SO Q-S YQ-OXQ MIPQM SW-UX SW-IO MMU SV-V I-IMM

MWIRH%8/J MWQRH%8/J SW-WTI SU-SIX WIW WX-U Q-U Q-QMO XQ-QQQ SX-VXW M-MVW Q-IW Q-MU Q-T YQ-IUW MIPQW SW-SU SW-UX MMW SV-X I-QWS

MWURH%8/J MWIRH%8/J SW-TWO SW-WXQ UWQ MI-T Q-W Q-QMO XQ-QXM XQ-QQQ M-ITX Q-IQ Q-QW Q-O YQ-ITQ MIPQT SW-SU SW-SU MMV SS-O I-UWV

MWTRH%8/J MWURH%8/J ST-QIS SW-TSQ UWQ MQQ-V Q-O Q-QMO XQ-IVS XQ-QXM M-QWU Q-MV Q-QW Q-O YQ-ISQ MIPQU ST-IQ SW-SU MMS SS-I I-QQI

MWSRH%8/J MWQRH%8/J SW-IQV SU-SIX MQWQ MQS-Q Q-U Q-QMO XQ-QTT SX-VXW M-STT M-TI M-TI M-Q YQ-IOQ MIPQM ST-QO SW-UX MQO SS M-XVO

MTQRH%8/J MWSRH%8/J SW-ISX SW-IMV MQWQ MU-O Q-W Q-QMO XQ-MTI XQ-QTT I-IOX M-XU M-WW Q-S YQ-IVQ MIPQQ ST-QV ST-QO MQT SS-U I-OOM

MTIRH%8/J MTQRH%8/J SW-TUS SW-IXX MQWQ MQT-O Q-O Q-QMO XQ-OQO XQ-MTI M-SQT M-WT M-WT M-Q YQ-IIQ MIPQQ ST-US ST-QV MQV SS-U M-XII
HIJ+D<.1*5B,=(B*+*1=(9,=*+<Z+Z5**?<,5@+?,1*@+<.+#$%+0K;+,.@+C<F*1=+#%>+6<..*6=*@+=<+)()*-+[6=4,C+0K;+$+Z5**?<,5@+,=+,CC+6<..*6=(.2+C<=1+(.=*5)<C,=*@+F7*5*+6<.1*5B,=(B*+*1=(9,=*+@<*1+.<=+9**=+Z5**?<,5@+5*\4(5*9*.=1-
HOJ+>4=45*+#%>+*C*B,=(<.1+*1=(9,=*@+,1+M-S+9+?*C<F+=7*+4)1=5*,9+=<)+<Z+9,.7<C*+*C*B,=(<.1-

A.=*5)<C,=*@+0K;+*C*B,=(<.

>5**?,<5@+;*11+=7,.+Q-O9

>5**?,<5@+;*11+=7,.+Q-Q9

A.=*5)<C,=*@+0K;
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JA(@+ JA(@+ <A:D <A:D FKH %(*1 .I9 .I9 .I9 $"#)-.

F7H F7H F77H F7H FLH F7H F7H F7"/H F7M"/H F7M"/H F7H F55N77H F7H F7H F7H F7H F7H F7H F7H

KOGPF#6-H KOOPF#6-H QK+RSK QK+RGT KRUO KM+M O+K O+OKM QT+USM RT+SOO K+MQK G+VU M+KS K+K WO+KMO OKNMR QM+KR QM+KV KSU QU+RU G+SQV

KOSPF#6-H KOGPF#6-H QK+RQM QK+RSK KRUO SK+V O+K O+OKM QT+RGS RT+SOO K+MSQ G+QQ M+KS K+K WO+GKO OKNMR QM+KG QM+KR KMV QU+T G+UTT

KORPF#6-H KOSPF#6-H QM+TRS QK+VQM UGU VT+R O+M O+OKM QT+RRM QT+RGS O+VVM O+GG O+KS O+R WO+GKV OKNSG QS+OT QM+KG GO QU+V K+QMO

KOQPF#6-H KORPF#6-H QM+VOU QM+QMV SUO GR+G O+M O+OKM QT+UOM QT+RRM O+VOO O+KS O+OS O+M WO+GRR OKNSQ QS+OV QS+OT GQ QR+K G+OKK

KKOPF#6-H KOQPF#6-H QS+GMR QS+KOU GUO GV+K O+U O+OKM QT+TSV QT+UOM O+QKM O+OS O+OS K+K WO+OSO OKNSQ QS+SU QS+KK GR QR+K K+RUS

KKGPF#6-H KOSPF#6-H QG+KMO QK+VQM KMUO TM+Q O+G O+OKM QT+VGR QT+RGS K+RRM G+MQ G+QQ K+G WO+MOO OKNMR QM+KQ QM+KG KQ QU+VU G+TTO

KKSPF#6-H KKGPF#6-H QM+RRR QG+TMU UGU RS+R O+S O+OKM QQ+OOO QT+VGR K+KTU O+GU O+GU K+O WO+KKU OKNSO QS+OQ QM+KQ KKM QR+OU K+VTS

KKRPF#6-H KKSPF#6-H QM+QOK QM+TSK SUO KK+V O+U O+OKM QQ+KTU QQ+OOO K+GTK O+GO O+KS O+T WO+KSO OKNMV QS+KK QS+OQ KOQ QR+U G+MQV

KKQPF#6-H KKRPF#6-H QS+KQO QM+QMK SUO VV+R O+S O+OKM QQ+SGT QQ+KTU K+ORK O+KT O+OU O+M WO+GTO OKNSO QS+MR QS+KK VM QR+S G+OSO

KGOPF#6-H KKGPF#6-H QG+VKQ QG+TMU KMUO VK+R O+G O+OKM QT+VVR QT+VGR K+RRQ G+MV G+UR K+K WO+MRO OKNMU QM+VK QM+KQ V QR+K G+KVG

KGGPF#6-H KGOPF#6-H QG+VTT QG+VGQ KMUO GS+R O+G O+OKM QQ+KKM QT+VVR K+RRM G+MQ G+UG K+K WO+MSO OKNMU QM+VV QM+VK ST QR+GU G+GRM

KGSPF#6-H KGGPF#6-H QM+OTK QG+VQT KMUO KR+V O+U O+OKM QQ+KVU QQ+KKM G+RMK M+TT G+UO O+T WO+SOO OKNMU QS+OG QM+VV SV QR+U G+STV

KGRPF#6-H KGSPF#6-H QM+KQQ QM+OQK KMUO UM+S O+G O+OKM QQ+UGS QQ+KVU K+RRQ G+MV G+UO K+O WO+MUO OKNMS QS+KV QS+OG M QR+U G+MKG

KGQPF#6-H KGRPF#6-H QM+MUO QM+KVQ KMUO TR+O O+G O+OKM QQ+RUS QQ+UGS K+RRQ G+MV G+ST K+O WO+MOO OKNMS QS+SO QS+KV UR QR+T G+MOO

KMOPF#6-H KGQPF#6-H QS+SKQ QM+MRO ROO QQ+M O+S O+OKM QV+OSU QQ+RUS K+GQU O+MR O+OQ O+G WO+SKO OKNMK QS+RK QS+SO KKU QR+QU G+GSG

KMGPF#6-H KMOPF#6-H QS+UUV QS+SGQ ROO MT+S O+S O+OKM QV+KSU QV+OSU K+GQU O+MR O+OS O+K WO+STO OKNMK QS+RV QS+RK KGG QT+M G+RKK

KMSPF#6-H KMGPF#6-H QU+KOS QS+QUV GUO MO+O O+T O+OKM QV+GRK QV+KSU O+VTT O+OU O+OO O+O WO+GUO OONOO QU+KO QS+QR KGU QT+S G+GVR

KMRPF#6-H KGQPF#6-H QM+SQU QM+MRO KMUO RG+U O+G O+OKM QQ+RQO QQ+RUS K+RRQ G+MV G+GV K+O WO+MKO OKNMS QS+UM QS+SO RM QR+Q G+GTU

KMQPF#6-H KMRPF#6-H QM+URV QM+SVU KMUO R+M O+U O+OKM QQ+TVR QQ+RQO G+RGM M+TR G+KO O+R WO+MQO OKNMM QS+US QS+UM TO QT+OU G+UKK

KSOPF#6-H KMQPF#6-H QM+VKU QM+RMO KMUO KKM+K O+M O+OKM QV+GOQ QQ+TVR K+QTG G+RQ G+KO O+Q WO+SUO OKNMM QS+QG QS+US TR QT+K G+GQU

KSGPF#6-H KMGPF#6-H QU+GOT QS+QUV MOO UM+S O+T O+OKM QV+KRO QV+KSU K+KOS O+OQ O+OO O+O WO+GRM OKNSO QU+GS QS+QR KKM QT+MU G+KOR

KSGPF#6-H KSOPF#6-H QU+GOT QS+KOO MOO UM+S O+T O+OKM QV+KRO QV+GOQ K+KOS O+OQ O+OO O+O WO+GRM OKNSO QU+GS QS+QG VG QT+SU G+GOR

KSSPF#6-H KSOPF#6-H QS+MRT QS+KOO KGOO TT+M O+M O+OKM QV+SRV QV+GOQ G+OGU G+GV G+OO O+V WO+MTO OKNMG QU+GO QS+QG VK QT+SU G+GUM

KSRPF#6-H KSSPF#6-H QU+GOV QU+OKG ROO TQ+T O+M O+OKM QV+KGS QV+SRV K+OQR O+MK O+KV O+R WO+GTO OKNMQ QU+US QU+GO VS QT+T G+KRK

KSQPF#6-H KSRPF#6-H QU+UUU QU+MUV SUO TQ+U O+M O+OKM QQ+STV QV+KGS O+QVR O+KS O+KT K+G WO+OGO OKNMT QU+VV QU+US VT QT K+OKU

KUOPF#6-H KSSPF#6-H QS+RTV QU+OKG KGOO TR+M O+S O+OKM QV+TVU QV+SRV G+OMV G+MK K+TS O+Q WO+SGO OKNMK QU+SR QU+GO KKS QT+T G+GSK

KUGPF#6-H KUOPF#6-H QU+URG QS+QGV UGU UV+S O+S O+OKM VO+OOO QV+TVU K+KTU O+GU O+KS O+R WO+GSU OKNSS QU+QS QU+SR KKU QT+V G+OUQ

KUSPF#6-H KUGPF#6-H QU+RUM QU+UVO SUO KG+R O+U O+OKM VO+OVK VO+OOO K+GRV O+GO O+OU O+M WO+GRO OKNSS QU+QS QU+QS KKT QQ+M G+SUT

KURPF#6-H KUSPF#6-H QR+OGQ QU+RQO SUO KOO+T O+M O+OKM VO+GTQ VO+OVK K+OUS O+KT O+OU O+M WO+GQO OKNSM QR+GO QU+QS KKQ QQ+G G+OOG

KUQPF#6-H KUOPF#6-H QU+GOT QS+QGV KOUO KOQ+O O+S O+OKM VO+ORR QV+TVU K+QRR K+RG K+UM O+V WO+GTO OKNMK QU+VV QU+SR KOM QQ G+OKM

KROPF#6-H KUQPF#6-H QU+GQV QU+GKT KOUO KS+M O+U O+OKM VO+KRG VO+ORR G+GMV K+VS K+ST O+Q WO+MOO OKNMO QR+OS QU+VV KOR QQ+S G+MRK

KRGPF#6-H KROPF#6-H QU+RSQ QU+GVV KOUO KOR+M O+M O+OKM VO+MOM VO+KRG G+MST T+MV K+ST O+G WO+GRO OKNMO QR+SS QR+OS KOT QQ+S K+VRG
FGH)B:,/(3@*;&@()(/;&7*;():X)X3((=:*3>)=*/(>):,)!"#).I9)*,>)A:D(/;)!#<)4:,,(4;(>);:)'&'(+)Y4;2*A).I9)")X3((=:*3>)*;)*AA)4:,,(4;&,0)A:;/)&,;(3':A*;(>)D5(3()4:,/(3@*;&@()(/;&7*;()>:(/),:;)7((;)X3((=:*3>)3(Z2&3(7(,;/+
FMH)<2;23()!#<)(A(@*;&:,/)(/;&7*;(>)*/)K+Q)7)=(A:D);5()2'/;3(*7);:'):X)7*,5:A()(A(@*;&:,/+

?,;(3':A*;(>).I9)(A(@*;&:,

<3((=*:3>)9(//);5*,)O+M7

<3((=*:3>)9(//);5*,)O+O7
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/0 /0 A.B*5= A.B*5= $+0*(27= ;*.2=7 %C<)* D<B*5 D<B*5 E*C- >C<F '()* &*1(2. #$% =< #$% &$% G49?*5 HIJ ;*.2=7 &(1=-+>5<9 0K;

LC*B- LC*B- >C<F >C<F HMJ '*,3 0K; 0K; 0K; &$%+/0

H9J H9J H99J H9J HNJ H9J H9J H9$1J H9O$1J H9O$1J H9J H77P99J H9J H9J H9J H9J H9J H9J H9J

MQIRH%8/J MQQRH%8/J SM-TUM SM-TIV MTWQ MO-O Q-M Q-QMO SV-WUO TV-UQQ M-OSM I-XW O-IM M-M YQ-OIQ QIPQT SI-XV SO-QI MUW SW-TW I-TVX

MQURH%8/J MQIRH%8/J SM-TSO SM-TUM MTWQ UM-X Q-M Q-QMO SV-TIU TV-UQQ M-OUS I-SS O-IO M-M YQ-UQQ QIPQW SI-XO SI-XV MOX SW-V I-VTV

MQTRH%8/J MQURH%8/J SO-VTU SM-XSO WIW XV-T Q-O Q-QMO SV-TTO SV-TIU Q-XXO Q-II Q-MU Q-T YQ-IMX QIPQO SU-QV SI-XO IQ SW-X M-SOQ

MQSRH%8/J MQTRH%8/J SO-XQW SO-SOX UWQ IT-I Q-O Q-QMO SV-WQO SV-TTO Q-XQQ Q-MU Q-QU Q-O YQ-ITT QIPQS SU-QX SU-QV IS ST-M I-QMM

MMQRH%8/J MQSRH%8/J SU-IOT SU-MQW IWQ IX-M Q-W Q-QMO SV-VUX SV-WQO Q-SMO Q-QU Q-QU M-Q YQ-QWQ QIPQS SU-UU SU-MM IT ST-M M-TTU

MMIRH%8/J MQURH%8/J SI-MOQ SM-XSO MOWQ VO-S Q-I Q-QMO SV-XIT SV-TIU M-TTO I-OS I-XX M-O YQ-IVQ QIPQW SO-IM SI-XO MS SW-XW I-VUQ

MMURH%8/J MMIRH%8/J SO-TTT SI-VOW WIW TU-T Q-U Q-QMO SS-QQQ SV-XIT M-MVW Q-IW Q-IW M-Q YQ-MMW QIPQV SU-QS SO-IM MMO ST-QW M-XVU

MMTRH%8/J MMURH%8/J SO-SQM SO-VUM UWQ MM-X Q-W Q-QMO SS-MVW SS-QQQ M-IVM Q-IQ Q-MU Q-V YQ-MWQ QIPQV SU-MQ SU-QS MQS ST-W I-OXX

MMSRH%8/J MMTRH%8/J SU-MSQ SO-SOM UWQ XX-T Q-U Q-QMO SS-UIV SS-MVW M-QTM Q-MV Q-QW Q-O YQ-IVQ QIPQO SU-OT SU-MQ XO ST-U I-QUQ

MIQRH%8/J MMIRH%8/J SI-XMS SI-VOW MOWQ XM-T Q-I Q-QMO SV-XXT SV-XIT M-TTS I-OX I-TT M-M YQ-OOQ QIPQU SO-XU SO-IM X ST-M I-MTI

MIIRH%8/J MIQRH%8/J SI-XVV SI-XIS MOWQ IU-T Q-I Q-QMO SS-MMO SV-XXT M-TTO I-OS I-TI M-M YQ-OMQ QIPQU SU-QI SO-XU UV ST-IW I-IOO

MIURH%8/J MIIRH%8/J SO-QVM SI-XSV MOWQ MT-X Q-W Q-QMO SS-MXW SS-MMO I-TOM O-VV I-TM Q-V YQ-OVQ QIPQU SU-QW SU-QI UX ST-W I-UUX

MITRH%8/J MIURH%8/J SO-MSS SO-QSM MOWQ WO-U Q-I Q-QMO SS-WIU SS-MXW M-TTS I-OX I-TM M-M YQ-OMQ QIPQU SU-IO SU-QW O ST-W I-IVI

MISRH%8/J MITRH%8/J SO-OWQ SO-MXS MOWQ VT-Q Q-I Q-QMO SS-TWU SS-WIU M-TTS I-OX I-WS M-M YQ-IVQ QIPQU SU-UO SU-IO WT ST-V I-IVQ

MOQRH%8/J MISRH%8/J SU-UMS SO-OTQ TQQ SS-O Q-U Q-QMO SX-QUW SS-TWU M-ISW Q-OT Q-QS Q-I YQ-UMQ QIPQI SU-TM SU-UO MMW ST-SW I-IUI

MOIRH%8/J MOQRH%8/J SU-WWX SU-UIS TQQ OV-U Q-U Q-QMO SX-MUW SX-QUW M-ISW Q-OT Q-QU Q-M YQ-UTQ QIPQM SU-VQ SU-TM MII SV-O I-TQM

MOURH%8/J MOIRH%8/J SW-MQU SU-SWX IWQ OQ-Q Q-V Q-QMO SX-ITM SX-MUW Q-XVV Q-QW Q-QQ Q-Q YQ-IWQ QQPQQ SW-MQ SU-ST MIW SV-U I-IXT

MOTRH%8/J MISRH%8/J SO-USW SO-OTQ MOWQ TI-W Q-I Q-QMO SS-TSQ SS-TWU M-TTS I-OX I-OX M-Q YQ-IVQ QIPQO SU-WV SU-UO TO ST-S I-IOW

MOSRH%8/J MOTRH%8/J SO-WTX SO-UXW MOWQ T-O Q-W Q-QMO SS-VXT SS-TSQ I-TIO O-VT I-IQ Q-T YQ-OUQ QIPQO SU-WS SU-WV VQ SV-QW I-UVM

MUQRH%8/J MOSRH%8/J SO-XMW SO-TOQ MOWQ MMO-M Q-O Q-QMO SX-IQS SS-VXT M-SVI I-TS I-IM Q-S YQ-UMQ QIPQO SU-ST SU-WS VT SV-M I-IUW

MUIRH%8/J MOIRH%8/J SW-IQV SU-SWX OQQ WO-U Q-V Q-QMO SX-MTQ SX-MUW M-MQU Q-QS Q-QQ Q-M YQ-IWO QIPQM SW-IW SU-ST MMO SV-OW I-QXT

MUIRH%8/J MUQRH%8/J SW-IQV SU-MQQ OQQ WO-U Q-V Q-QMO SX-MTQ SX-IQS M-MQU Q-QS Q-QQ Q-M YQ-IWO QIPQM SW-IW SU-ST XI SV-UW I-MXT

MUURH%8/J MUQRH%8/J SU-OTV SU-MQQ MIQQ VV-O Q-O Q-QMO SX-UTX SX-IQS I-QIW I-IX I-MQ Q-X YQ-OUQ QIPQI SW-IO SU-ST XM SV-UW I-IIO

MUTRH%8/J MUURH%8/J SW-IQX SW-QMI TQQ VS-V Q-O Q-QMO SX-MIU SX-UTX M-QST Q-OM Q-MX Q-T YQ-IVQ QIPQI SW-WU SW-IO XU SV-V I-MTM

MUSRH%8/J MUTRH%8/J SW-WWW SW-OWX UWQ VS-W Q-O Q-QMO SS-UVX SX-MIU Q-SXT Q-MU Q-MV M-I YQ-QIQ QIPQO SW-XX SW-WU XV SV M-QMW

MWQRH%8/J MUURH%8/J SU-TVX SW-QMI MIQQ VT-O Q-U Q-QMO SX-VXW SX-UTX I-QOX I-OM M-SU Q-S YQ-OXQ QIPQI SW-UX SW-IO MMU SV-V I-IMM

MWIRH%8/J MWQRH%8/J SW-WTI SU-SIX WIW WX-U Q-U Q-QMO XQ-QQQ SX-VXW M-MVW Q-IW Q-MU Q-T YQ-IUW QIPQT SW-SU SW-UX MMW SV-X I-QWS

MWURH%8/J MWIRH%8/J SW-TWO SW-WXQ UWQ MI-T Q-W Q-QMO XQ-QXM XQ-QQQ M-ITX Q-IQ Q-QW Q-O YQ-ITQ QIPQT SW-SU SW-SU MMV SS-O I-UWV

MWTRH%8/J MWURH%8/J ST-QIS SW-TSQ UWQ MQQ-V Q-O Q-QMO XQ-IVS XQ-QXM M-QWU Q-MV Q-QW Q-O YQ-ISQ QIPQU ST-IQ SW-SU MMS SS-I I-QQI

MWSRH%8/J MWQRH%8/J SW-IQV SU-SIX MQWQ MQS-Q Q-U Q-QMO XQ-QTT SX-VXW M-STT M-TI M-TI M-Q YQ-IOQ QIPQM ST-QO SW-UX MQO SS M-XVO

MTQRH%8/J MWSRH%8/J SW-ISX SW-IMV MQWQ MU-O Q-W Q-QMO XQ-MTI XQ-QTT I-IOX M-XU M-WT Q-S YQ-IVQ QIPQM ST-QV ST-QO MQT SS-U I-OOM

MTIRH%8/J MTQRH%8/J SW-TUS SW-IXX MQWQ MQT-O Q-O Q-QMO XQ-OQO XQ-MTI I-OUV V-OX M-WV Q-I YQ-IIQ QIPQQ ST-US ST-QV MQV SS-U M-XII
HIJ+D<.1*5B,=(B*+*1=(9,=*+<Z+Z5**?<,5@+?,1*@+<.+#$%+0K;+,.@+C<F*1=+#%>+6<..*6=*@+=<+)()*-+[6=4,C+0K;+$+Z5**?<,5@+,=+,CC+6<..*6=(.2+C<=1+(.=*5)<C,=*@+F7*5*+6<.1*5B,=(B*+*1=(9,=*+@<*1+.<=+9**=+Z5**?<,5@+5*\4(5*9*.=1-
HOJ+>4=45*+#%>+*C*B,=(<.1+*1=(9,=*@+,1+M-S+9+?*C<F+=7*+4)1=5*,9+=<)+<Z+9,.7<C*+*C*B,=(<.1-

A.=*5)<C,=*@+0K;+*C*B,=(<.

>5**?,<5@+;*11+=7,.+Q-O9

>5**?,<5@+;*11+=7,.+Q-Q9

A.=*5)<C,=*@+0K;
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$%& '%& $%& '%& ()*+,')-. ()*+ ()*+ / $%&,01 '%&,01 '+2)3/ '+2)3/ (+-4 (+-4,% &5678-63+ 9):+ 0-;. 0-;. <=> $&? ?6++@=-6A

01 01 B/C+6> B/C+6> %,1+)38> <+/3>8 &D=*+ E=C+6 E=C+6 F+D. ?D=G ()*+ '+2)3/ $%& >= $%& '%& H5:@+6 IJK <+/3>8 ')2>.,?6=: 1L<

MD+C. MD+C. ?D=G ?D=G INK (+-4 1L< 1L< 1L< '%&,01

I:K I:K I::K I:K IOK I:K I:K I:%2K I:P%2K I:P%2K I:K I88Q::K I:K I:K I:K I:K I:K I:K I:K

NRJSI&90K NRRSI&90K TN.UVN TN.UJW NUXR NP.P R.N R.RNP TW.XVP UW.VRR N.PTN J.YX J.UW R.Y ZR.VPR RNQPJ TJ.TU TJ.YV NVX TX.UX J.WTY

NRVSI&90K NRJSI&90K TN.UTP TN.UVN NUXR VN.Y R.N R.RNP TW.UJV UW.VRR N.PVT J.TT J.UW R.Y ZR.XJR RNQPJ TJ.TN TJ.TU NPY TX.W J.TTW

NRUSI&90K NRVSI&90K TP.WUV TN.YTP XJX YW.U R.P R.RNP TW.UUP TW.UJV R.YYP R.JJ R.RX R.J ZR.PVY RNQPJ TP.YV TJ.TN JR TX.Y N.YUR

NRTSI&90K NRUSI&90K TP.YRX TP.TPY VXR JU.J R.P R.RNP TW.XRP TW.UUP R.YRR R.NV R.RN R.N ZR.PXU RNQVR TV.RR TP.YV JT TU.N J.NRN

NNRSI&90K NRTSI&90K TV.JPU TV.NRX JXR JY.N R.X R.RNP TW.WVY TW.XRP R.TNP R.RV R.RN R.V ZR.NXR RNQVR TV.PV TV.NN JU TU.N N.WUV

NNJSI&90K NRVSI&90K TJ.NPR TN.YTP NPXR WP.T R.J R.RNP TW.YJU TW.UJV N.UUP J.PT J.XJ N.N ZR.PTR RNQPJ TP.NR TJ.TN NT TX.YX J.TXR

NNVSI&90K NNJSI&90K TP.UUU TJ.WPX XJX UV.U R.V R.RNP TT.RRR TW.YJU N.NWX R.JX R.NY R.T ZR.NTX RNQPJ TV.RN TP.NR NNP TU.RX J.RVV

NNUSI&90K NNVSI&90K TP.TRN TP.WVN VXR NN.Y R.X R.RNP TT.NWX TT.RRR N.JWN R.JR R.NR R.X ZR.JNR RNQPP TV.RV TV.RN NRT TU.X J.VXY

NNTSI&90K NNUSI&90K TV.NTR TP.TPN VXR YY.U R.V R.RNP TT.VJW TT.NWX N.RUN R.NW R.RU R.P ZR.JWR RNQJU TV.PU TV.RV YP TU.V J.RVR

NJRSI&90K NNJSI&90K TJ.YNT TJ.WPX NPXR YN.U R.J R.RNP TW.YYU TW.YJU N.UUT J.PY J.JW N.R ZR.VPR RNQPJ TP.TV TP.NR Y TU.N J.JUJ

NJJSI&90K NJRSI&90K TJ.YWW TJ.YJT NPXR JV.U R.J R.RNP TT.NNP TW.YYU N.UUP J.PT J.JP R.Y ZR.VJR RNQPN TP.YN TP.TV VW TU.JX J.PVP

NJVSI&90K NJJSI&90K TP.RWN TJ.YTW NPXR NU.Y R.X R.RNP TT.NYX TT.NNP J.UPN P.WW J.JJ R.U ZR.VWR RNQPN TP.YX TP.YN VY TU.X J.XVY

NJUSI&90K NJVSI&90K TP.NTT TP.RTN NPXR XP.V R.J R.RNP TT.XJV TT.NYX N.UUT J.PY J.JJ R.Y ZR.VPR RNQPN TV.NN TP.YX P TU.X J.PYJ

NJTSI&90K NJUSI&90K TP.PXR TP.NYT NPXR WU.R R.J R.RNP TT.UXV TT.XJV N.UUT J.PY J.NY R.Y ZR.PYR RNQPJ TV.PN TV.NN XU TU.W J.PYR

NPRSI&90K NJTSI&90K TV.VNT TP.PUR URR TT.P R.V R.RNP TY.RVX TT.UXV N.JTX R.PU R.RW R.J ZR.VJR RNQJT TV.UR TV.PN NNX TU.TX J.JXJ

NPJSI&90K NPRSI&90K TV.XXY TV.VJT URR PW.V R.V R.RNP TY.NVX TY.RVX N.JTX R.PU R.RP R.N ZR.VTR RNQJU TV.UT TV.UR NJJ TW.P J.UJN

NPVSI&90K NPJSI&90K TX.NRV TV.TXY JXR PR.R R.W R.RNP TY.JUN TY.NVX R.YWW R.RX R.RR R.R ZR.JXR RRQRR TX.NR TV.TU NJX TW.V J.JYU

NPUSI&90K NJTSI&90K TP.VTX TP.PUR NPXR UJ.X R.J R.RNP TT.UTR TT.UXV N.UUT J.PY J.RW R.Y ZR.PYR RNQPJ TV.VX TV.PN UP TU.T J.PXX

NPTSI&90K NPUSI&90K TP.XUY TP.VYX NPXR U.P R.X R.RNP TT.WYU TT.UTR J.UJP P.WU N.YP R.X ZR.VUR RNQPJ TV.VU TV.VX WR TW.RX J.XYN

NVRSI&90K NPTSI&90K TP.YNX TP.UPR NPXR NNP.N R.P R.RNP TY.JRT TT.WYU N.TWJ J.UT N.YP R.W ZR.XNR RNQPJ TV.WU TV.VU WU TW.N J.PVX

NVJSI&90K NPJSI&90K TX.JRW TV.TXY PRR XP.V R.W R.RNP TY.NUR TY.NVX N.NRV R.RT R.RR R.R ZR.PRR RRQRR TX.JN TV.TU NNP TW.PX J.NVP

NVJSI&90K NVRSI&90K TX.JRW TV.NRR PRR XP.V R.W R.RNP TY.NUR TY.JRT N.NRV R.RT R.RR R.R ZR.PRR RRQRR TX.JN TV.WU YJ TW.VX J.JVP

NVVSI&90K NVRSI&90K TV.PUW TV.NRR NJRR WW.P R.P R.RNP TY.VUY TY.JRT J.RJX J.JY N.TV R.T ZR.VNR RNQPN TX.NU TV.WU YN TW.VX J.JYP

NVUSI&90K NVVSI&90K TX.JRY TX.RNJ URR WT.W R.P R.RNP TY.NJV TY.VUY N.RTU R.PN R.NV R.X ZR.PJR RNQPN TX.VY TX.NU YV TW.W J.JNN

NVTSI&90K NVUSI&90K TX.XXX TX.PXY VXR WT.X R.P R.RNP TT.VWY TY.NJV R.TYU R.NV R.NP R.Y ZR.NJR RNQPN TX.TY TX.VY YW TW N.NNX

NXRSI&90K NVVSI&90K TV.UWY TX.RNJ NJRR WU.P R.V R.RNP TY.WYX TY.VUY J.RPY J.PN N.UX R.W ZR.VXR RNQJT TX.VP TX.NU NNV TW.W J.JWN

NXJSI&90K NXRSI&90K TX.XUJ TV.TJY XJX XY.V R.V R.RNP YR.RRR TY.WYX N.NWX R.JX R.NJ R.X ZR.JWX RNQPV TX.TN TX.VP NNX TW.Y J.RTT

NXVSI&90K NXJSI&90K TX.UXP TX.XYR VXR NJ.U R.X R.RNP YR.RYN YR.RRR N.JUY R.JR R.RX R.P ZR.JTR RNQPV TX.TJ TX.TN NNW TT.P J.VWW

NXUSI&90K NXVSI&90K TU.RJT TX.UTR VXR NRR.W R.P R.RNP YR.JWT YR.RYN N.RXV R.NW R.RX R.P ZR.JTR RNQPP TU.JR TX.TJ NNT TT.J J.RRJ

NXTSI&90K NXRSI&90K TX.JRW TV.TJY NRXR NRT.R R.V R.RNP YR.RUU TY.WYX N.TUU N.UJ N.XR R.Y ZR.JTR RNQJT TX.YT TX.VP NRP TT J.RJP

NURSI&90K NXTSI&90K TX.JTY TX.JNW NRXR NV.P R.X R.RNP YR.NUJ YR.RUU J.JPY N.YV N.VP R.W ZR.PNR RNQJW TU.RP TX.YT NRU TT.V J.PWN

NUJSI&90K NURSI&90K TX.UVT TX.JYY NRXR NRU.P R.P R.RNP YR.PRP YR.NUJ J.PVW W.PY N.VP R.J ZR.JTR RNQJW TU.VJ TU.RP NRW TT.V N.YTJ
IJK,E=/2+6C->)C+,+2>):->+,=[,[6++@=-6A,@-2+A,=/,$%&,1L<,-/A,D=G+2>,$&?,7=//+7>+A,>=,*)*+.,\7>5-D,1L<,%,[6++@=-6A,->,-DD,7=//+7>)/3,D=>2,)/>+6*=D->+A,G8+6+,7=/2+6C->)C+,+2>):->+,A=+2,/=>,:++>,[6++@=-6A,6+]5)6+:+/>2.
IPK,?5>56+,$&?,+D+C->)=/2,+2>):->+A,-2,N.T,:,@+D=G,>8+,5*2>6+-:,>=*,=[,:-/8=D+,+D+C->)=/2.

B/>+6*=D->+A,1L<,+D+C->)=/

?6++@-=6A,<+22,>8-/,R.P:

?6++@-=6A,<+22,>8-/,R.R:

B/>+6*=D->+A,1L<
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&'( )'( &'( )'( *+,-.)+/0 *+,- *+,- 1 &'(.23 )'(.23 )-4+51 )-4+51 *-/6 *-/6.' (789:/85- ;+<- 2/=0 2/=0 >?@ &(A A8--B?/8C

23 23 D1E-8@ D1E-8@ '.3-+5:@ >-15@: (F?,- G?E-8 G?E-8 H-F0 AF?I *+,- )-4+51 &'( @? &'( )'( J7<B-8 KLM >-15@: )+4@0.A8?< 3N>

OF-E0 OF-E0 AF?I AF?I KPM *-/6 3N> 3N> 3N> )'(.23

K<M K<M K<<M K<M KQM K<M K<M K<'4M K<R'4M K<R'4M K<M K::S<<M K<M K<M K<M K<M K<M K<M K<M

PTLUK(;2M PTTUK(;2M VP0WXP VP0WLY PWZT PR0R T0P T0TPR VY0ZXR WY0XTT P0RVP L0[Z R0WL P0L \T0TVT TPSPW VR0LP VR0LR PXZ VZ0WZ L0XR[

PTXUK(;2M PTLUK(;2M VP0WVR VP0WXP PWZT XP0[ T0P T0TPR VY0WLX WY0XTT P0RXV L0VV R0WL P0R \T0PZT TPSPW VR0PV VR0LP PR[ VZ0Y L0ZPY

PTWUK(;2M PTXUK(;2M VR0YWX VP0[VR ZLZ [Y0W T0R T0TPR VY0WWR VY0WLX T0[[R T0LL T0PZ T0Y \T0P[[ TPSLW VX0T[ VR0PV LT VZ0[ P0VPT

PTVUK(;2M PTWUK(;2M VR0[TZ VR0VR[ XZT LW0L T0R T0TPR VY0ZTR VY0WWR T0[TT T0PX T0TZ T0R \T0LXW TPSRL VX0PP VX0T[ LV VW0P P0[[P

PPTUK(;2M PTVUK(;2M VX0LRW VX0PTZ LZT L[0P T0Z T0TPR VY0YX[ VY0ZTR T0VPR T0TX T0TZ P0P \T0TRT TPSRT VX0XW VX0PP LW VW0P P0WXX

PPLUK(;2M PTXUK(;2M VL0PRT VP0[VR PRZT YR0V T0L T0TPR VY0[LW VY0WLX P0WWR L0RV R0RL P0X \T0P[T TPSPZ VR0L[ VR0PV PV VZ0[Z L0WWT

PPXUK(;2M PPLUK(;2M VR0WWW VL0YRZ ZLZ WX0W T0X T0TPR VV0TTT VY0[LW P0PYZ T0LZ T0LY P0T \T0T[Z TPSLT VX0PT VR0L[ PPR VW0TZ P0[ZX

PPWUK(;2M PPXUK(;2M VR0VTP VR0YXP XZT PP0[ T0Z T0TPR VV0PYZ VV0TTT P0LYP T0LT T0PZ T0Y \T0PRT TPSP[ VX0PL VX0PT PTV VW0Z L0RY[

PPVUK(;2M PPWUK(;2M VX0PVT VR0VRP XZT [[0W T0X T0TPR VV0XLY VV0PYZ P0TWP T0PY T0TW T0R \T0LYT TPSLT VX0RW VX0PL [R VW0X L0TXT

PLTUK(;2M PPLUK(;2M VL0[PV VL0YRZ PRZT [P0W T0L T0TPR VY0[[W VY0[LW P0WWV L0R[ L0[V P0L \T0LZT TPSPZ VX0TL VR0L[ [ VW0P L0TVL

PLLUK(;2M PLTUK(;2M VL0[YY VL0[LV PRZT LX0W T0L T0TPR VV0PPR VY0[[W P0WWR L0RV L0[X P0L \T0LLT TPSPZ VX0PP VX0TL XY VW0LZ L0PXR

PLXUK(;2M PLLUK(;2M VR0TYP VL0[VY PRZT PW0[ T0Z T0TPR VV0P[Z VV0PPR L0WRP R0YY L0[L T0V \T0LVT TPSPZ VX0PX VX0PP X[ VW0Z L0RZ[

PLWUK(;2M PLXUK(;2M VR0PVV VR0TVP PRZT ZR0X T0L T0TPR VV0ZLX VV0P[Z P0WWV L0R[ L0[L P0L \T0LPT TPSPZ VX0RR VX0PX R VW0Z L0PYL

PLVUK(;2M PLWUK(;2M VR0RZT VR0P[V PRZT YW0T T0L T0TPR VV0WZX VV0ZLX P0WWV L0R[ L0VV P0L \T0PZT TPSPX VX0ZZ VX0RR ZW VW0Y L0PZT

PRTUK(;2M PLVUK(;2M VX0XPV VR0RWT WTT VV0R T0X T0TPR V[0TXZ VV0WZX P0LVZ T0RW T0T[ T0L \T0XTT TPSPV VX0WL VX0ZZ PPZ VW0VZ L0LRL

PRLUK(;2M PRTUK(;2M VX0ZZ[ VX0XLV WTT RY0X T0X T0TPR V[0PXZ V[0TXZ P0LVZ T0RW T0TZ T0P \T0XZT TPSPV VX0YP VX0WL PLL VY0R L0Z[P

PRXUK(;2M PRLUK(;2M VZ0PTX VX0VZ[ LZT RT0T T0Y T0TPR V[0LWP V[0PXZ T0[YY T0TZ T0TT T0T \T0LZT TTSTT VZ0PT VX0VW PLZ VY0X L0L[W

PRWUK(;2M PLVUK(;2M VR0XVZ VR0RWT PRZT WL0Z T0L T0TPR VV0WVT VV0WZX P0WWV L0R[ L0WV P0P \T0PXT TPSPX VX0YT VX0ZZ WR VW0V L0PTZ

PRVUK(;2M PRWUK(;2M VR0ZW[ VR0X[Z PRZT W0R T0Z T0TPR VV0Y[W VV0WVT L0WLR R0YW L0XY T0Y \T0LPT TPSPR VX0YP VX0YT YT VY0TZ L0RXP

PXTUK(;2M PRVUK(;2M VR0[PZ VR0WRT PRZT PPR0P T0R T0TPR V[0LTV VV0Y[W P0VYL L0WV L0XV T0[ \T0RPT TPSPL VX0[W VX0YP YW VY0P L0PXZ

PXLUK(;2M PRLUK(;2M VZ0LTY VX0VZ[ RTT ZR0X T0Y T0TPR V[0PWT V[0PXZ P0PTX T0TV T0TP T0P \T0LRR TPSPV VZ0LY VX0VW PPR VY0RZ L0TYW

PXLUK(;2M PXTUK(;2M VZ0LTY VX0PTT RTT ZR0X T0Y T0TPR V[0PWT V[0LTV P0PTX T0TV T0TP T0P \T0LRR TPSPV VZ0LY VX0[W [L VY0XZ L0PYW

PXXUK(;2M PXTUK(;2M VX0RWY VX0PTT PLTT YY0R T0R T0TPR V[0XW[ V[0LTV L0TLZ L0L[ L0RV P0T \T0LYT TPSPL VZ0RT VX0[W [P VY0XZ L0PZR

PXWUK(;2M PXXUK(;2M VZ0LT[ VZ0TPL WTT YV0Y T0R T0TPR V[0PLX V[0XW[ P0TVW T0RP T0LT T0Y \T0LZT TPSPR VZ0ZW VZ0RT [X VY0Y L0PXP

PXVUK(;2M PXWUK(;2M VZ0ZZZ VZ0RZ[ XZT YV0Z T0R T0TPR VV0XY[ V[0PLX T0V[W T0PX T0P[ P0X T0TWT TPSPV VW0TY VZ0ZW [Y VY T0[RZ

PZTUK(;2M PXXUK(;2M VX0WY[ VZ0TPL PLTT YW0R T0X T0TPR V[0Y[Z V[0XW[ L0TR[ L0RP L0PT T0[ \T0RPT TPSPL VZ0ZY VZ0RT PPX VY0Y L0PRP

PZLUK(;2M PZTUK(;2M VZ0ZWL VX0VL[ ZLZ Z[0X T0X T0TPR [T0TTT V[0Y[Z P0PYZ T0LZ T0PZ T0W \T0LXZ TPSLL VZ0VX VZ0ZY PPZ VY0[ L0TZV

PZXUK(;2M PZLUK(;2M VZ0WZR VZ0Z[T XZT PL0W T0Z T0TPR [T0T[P [T0TTT P0LW[ T0LT T0TZ T0R \T0LWT TPSLZ VZ0VX VZ0VX PPY VV0R L0XZY

PZWUK(;2M PZXUK(;2M VW0TLV VZ0WVT XZT PTT0Y T0R T0TPR [T0LYV [T0T[P P0TZX T0PY T0TZ T0R \T0LYT TPSLR VW0LP VZ0VX PPV VV0L P0[[L

PZVUK(;2M PZTUK(;2M VZ0LTY VX0VL[ PTZT PTV0T T0X T0TPR [T0TWW V[0Y[Z P0VWW P0WL P0VV P0L \T0PLT TPSPP VW0PX VZ0ZY PTR VV P0VWR

PWTUK(;2M PZVUK(;2M VZ0LV[ VZ0LPY PTZT PX0R T0Z T0TPR [T0PWL [T0TWW L0LR[ P0[X P0VP T0[ \T0PZT TPSPT VW0P[ VW0PX PTW VV0X L0LPP

PWLUK(;2M PWTUK(;2M VZ0WXV VZ0L[[ PTZT PTW0R T0R T0TPR [T0RTR [T0PWL L0RXY Y0R[ P0VL T0L \T0TYT TPSPT VW0WR VW0P[ PTY VV0X P0YYL
KLM.G?14-8E/@+E-.-4@+</@-.?].]8--B?/8C.B/4-C.?1.&'(.3N>./1C.F?I-4@.&(A.9?11-9@-C.@?.,+,-0.̂9@7/F.3N>.'.]8--B?/8C./@./FF.9?11-9@+15.F?@4.+1@-8,?F/@-C.I:-8-.9?14-8E/@+E-.-4@+</@-.C?-4.1?@.<--@.]8--B?/8C.8-_7+8-<-1@40
KRM.A7@78-.&(A.-F-E/@+?14.-4@+</@-C./4.P0V.<.B-F?I.@:-.7,4@8-/<.@?,.?].</1:?F-.-F-E/@+?140

D1@-8,?F/@-C.3N>.-F-E/@+?1

A8--B/?8C.>-44.@:/1.T0R<

A8--B/?8C.>-44.@:/1.T0T<

D1@-8,?F/@-C.3N>
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#������ ���#! ���� 
#������ ���#! ����"
#!����� ���$� ����$
#������ ���$� ����"
##����� ���!! �����
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#"��� ���# �����
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%����� ���!$ ����!

������'��()�*+

,�-
�+./0����������������)������	�
�������1�����
�/22.3
���

��(��4��5����



�����
���

�	
��� 	���
��
��� 	���
��
��� 	��	
��
��� 	��	
��
��� 	�	�
��
��� 	�	�
��
��� 	�	�
��
��� 	�	�
��
��� 	�	�
��
��� 	�	�
�
��� 	�	�
�	
��� 	���
��
��� 	���
��
��� 	���
��
��� 	���
��
��� 	��	
��
��� 	��	
��
��� 	�	�
��
��� 	�	�
��
��� 	���
�
��� 	�	�
�	
��� 	���
��
��� 	�	�
��
��� 	�	�
��
��� 	���
��
��� 	���
��
��� 	���
��
��� 	���
��
��� 	���
�
��� 	��	
�	
��� 	���
��
��� 	���
��
��� 	���
��
��� 	���
��
��� 	�	�
��
��� 	�	�
��
��� 	��	
��
��� 	��	
��
��� 	���
��
��� 	���
�
��� 	��	
�	
��� 	���
��
��� 	���
��
��� 	���
��
��� 	���
��
��� 	���
��
��� 	���
��
� 	���
�
��� 	���
�
��� 	���

�������� �!�"#$"%$#��&�#'� �(�)*+,--�.�&�$

/0�1�23045627�

809:�2�;<=2>0?@A2BC4���2D:@E2�����42F@A2���2GHH;

I�0A2/�510J@2B�@A�



����

����

����	


����

��	

������

��	

�������

���	 �������� ������

������������

����	

�����������

���	

��������

������

�������������

��	

�� ����!�������

����"��	

�������!��������

���"��	

����#�$������

�%"��	

��#����&����

���#�	

'( )*++( ,, )*+ -)*. )*)(+ )*,/ (*/. 0*-. 123453 ()) 617318 .-*, (+*, 0*(0

'() )*+-9 +/ )*0 /)*) )*)(+ )*,/ (*/. 0*-. :57;<12= ()) 617318 .-*, (+*, 0*(0

'(( )*,/9 ,0 )*, ->*> )*)(+ )*,/ (*/. 0*-. 123453 ()) 617318 .-*, (+*, 0*(0

'(, )*,9/ +. )*( /)*, )*)(+ )*,/ (*/. 0*-. :57;<12= ()) 617318 .-*, (+*, 0*(0

'(+ )*+>) /+ )*> 0(*> )*)(+ )*,/ (*/. 0*-. :57;<12= ()) 617318 .-*, (+*, 0*(0

'(0 )*0,+ 0( )*. .)*+ )*)(+ )*,/ (*/. 0*-. 123453 ()) 617318 .-*, (+*, 0*(0

'(/ )*)>- 0( )*. .)*+ )*)(+ )*,/ (*/. 0*-. 123453 ()) 617318 .-*, (+*, 0*(0

'(- )*(,0 (9 (*( /0*, )*)(+ )*,/ (*/. 0*-. :57;<12= ()) 617318 .-*, (+*, 0*(0

'(. )*,0, ,+ )*+ -(*0 )*)(+ )*,/ (*/. 0*-. 123453 ()) 617318 .-*, (+*, 0*(0

'(9 )*,/- ,) )*/ /,*+ )*)(+ )*,/ (*/. 0*-. :57;<12= ()) 617318 .-*, (+*, 0*(0

'(> )*)0, ,+ )*- ->*) )*)(+ )*,/ (*/. 0*-. 123453 ()) 617318 .-*, (+*, 0*(0

', )*,0, ,) )*+ />*> )*)(+ )*,/ (*/. 0*-. 123453 ()) 617318 .-*, (+*, 0*(0

',) )*,/) ,/ )*+ -,*9 )*)(+ )*,/ (*/. 0*-. 123453 ()) 617318 .-*, (+*, 0*(0

',( )*09) 0( )*0 //*+ )*)(+ )*,/ (*/. 0*-. :57;<12= ()) 617318 .-*, (+*, 0*(0

',, )*),9 - 0*. ,9*- )*)(+ )*,/ (*/. 0*-. 123453 ()) 617318 .-*, (+*, 0*(0

',+ )*,,. +) )*- -(*) )*)(+ )*,/ (*/. 0*-. :57;<12= ()) 617318 .-*, (+*, 0*(0

',0 )*,+- ,- )*+ -(*( )*)(+ )*,/ (*/. 0*-. 123453 ()) 617318 .-*, (+*, 0*(0

',/ )*0/. 0+ )*/ /-*/ )*)(+ )*,/ (*/. 0*-. :57;<12= ()) 617318 .-*, (+*, 0*(0

',- )*(0> ,) )*) -)*0 )*)(+ )*,/ (*/. 0*-. 123453 ()) 617318 .-*, (+*, 0*(0

',. )*(-/ ,, )*, -0*, )*)(+ )*,/ (*/. 0*-. 123453 ()) 617318 .-*, (+*, 0*(0

',9 )*(9) ,9 )*/ -(*. )*)(+ )*,/ (*/. 0*-. 123453 ()) 617318 .-*, (+*, 0*(0

',> )*(90 ,0 )*+ -)*+ )*)(+ )*,/ (*/. 0*-. :57;<12= ()) 617318 .-*, (+*, 0*(0

'+ )*,(( (> )*( /(*. )*)(+ )*,/ (*/. 0*-. :57;<12= ()) 617318 .-*, (+*, 0*(0

'+) )*)(0 - (*, /)*) )*)(+ )*,/ (*/. 0*-. 123453 ()) 617318 .-*, (+*, 0*(0

'+( )*,9> ,, )*+ -(*> )*)(+ )*,/ (*/. 0*-. :57;<12= ()) 617318 .-*, (+*, 0*(0

'+, )*(9( ,/ )*, -(*> )*)(+ )*,/ (*/. 0*-. 123453 ()) 617318 .-*, (+*, 0*(0

'++ )*(// ,/ )*/ -,*- )*)(+ )*,/ (*/. 0*-. 123453 ()) 617318 .-*, (+*, 0*(0

'+0 )*)>) ,- )*. />*9 )*)(+ )*,/ (*/. 0*-. 123453 ()) 617318 .-*, (+*, 0*(0

'+/ )*,,/ ,/ )*( -+*- )*)(+ )*,/ (*/. 0*-. 123453 ()) 617318 .-*, (+*, 0*(0

'+- )*+,- ,9 )*+ -(*> )*)(+ )*,/ (*/. 0*-. 123453 ()) 617318 .-*, (+*, 0*(0

'+. )*0(- 0) )*. /9*/ )*)(+ )*,/ (*/. 0*-. :57;<12= ()) 617318 .-*, (+*, 0*(0

'+9 )*),> - )*/ +(*) )*)(+ )*,/ (*/. 0*-. 123453 ()) 617318 .-*, (+*, 0*(0

'+> )*+(> ,( )*) -(*> )*)(+ )*,/ (*/. 0*-. :57;<12= ()) 617318 .-*, (+*, 0*(0

'0 )*+,+ ,- )*, -0*. )*)(+ )*,/ (*/. 0*-. 123453 ()) 617318 .-*, (+*, 0*(0

'0) )*,+> +( )*, -,*( )*)(+ )*,/ (*/. 0*-. 123453 ()) 617318 .-*, (+*, 0*(0

'0( )*0-0 0/ )*9 /.*, )*)(+ )*,/ (*/. 0*-. :57;<12= ()) 617318 .-*, (+*, 0*(0

'0, )*,+9 ,+ )*, /9*, )*)(+ )*,/ (*/. 0*-. 123453 ()) 617318 .-*, (+*, 0*(0

'0+ )*+0. 0( )*( /9*, )*)(+ )*,/ (*/. 0*-. :57;<12= ()) 617318 .-*, (+*, 0*(0

'00 )*,99 0, )*) -(*. )*)(+ )*,/ (*/. 0*-. :57;<12= ()) 617318 .-*, (+*, 0*(0

'0/ )*(>/ ,/ )*( -)*( )*)(+ )*,/ (*/. 0*-. 123453 ()) 617318 .-*, (+*, 0*(0

'0- )*,,) +) )*( -+*- )*)(+ )*,/ (*/. 0*-. 123453 ()) 617318 .-*, (+*, 0*(0

'0. )*(-) ,/ )*- /-*9 )*)(+ )*,/ (*/. 0*-. :57;<12= ()) 617318 .-*, (+*, 0*(0

'09 )*(-. (. )*+ -.*/ )*)(+ )*,/ (*/. 0*-. 123453 ()) 617318 .-*, (+*, 0*(0

'0> )*((0 +( (*/ /-*) )*)(+ )*,/ (*/. 0*-. 123453 ()) 617318 .-*, (+*, 0*(0

'/ )*(.- (- )*, 0>*( )*)(+ )*,/ (*/. 0*-. :57;<12= ()) 617318 .-*, (+*, 0*(0

'/) )*)/+ ,) (*) /0*. )*)(+ )*,/ (*/. 0*-. 123453 ()) 617318 .-*, (+*, 0*(0

'/( )*()) 0, )*. .,*) )*)(+ )*,/ (*/. 0*-. 123453 ()) 617318 .-*, (+*, 0*(0

'/, )*),( > )*> (>*) )*)(+ )*,/ (*/. 0*-. 123453 ()) 617318 .-*, (+*, 0*(0

'/+ )*,00 ,) )*) -+*( )*)(+ )*,/ (*/. 0*-. :57;<12= ()) 617318 .-*, (+*, 0*(0

'/0 )*,+9 ,( )*/ /9*0 )*)(+ )*,/ (*/. 0*-. :57;<12= ()) 617318 .-*, (+*, 0*(0

'- )*0,+ +0 )*, --*. )*)(+ )*,/ (*/. 0*-. 123453 ()) 617318 .-*, (+*, 0*(0

'. )*+., +- )*( --*0 )*)(+ )*,/ (*/. 0*-. 123453 ()) 617318 .-*, (+*, 0*(0

'9 )*,)- ,9 )*+ -,*( )*)(+ )*,/ (*/. 0*-. 123453 ()) 617318 .-*, (+*, 0*(0

'> )*,-( ,/ ,*0 0,*( )*)(+ )*,/ (*/. 0*-. :57;<12= ()) 617318 .-*, (+*, 0*(0

?( )*>>, (.) ,*) 9-*) )*)(+ )*,/ (*/. 0*-. 123453 ()) 617318 .-*, (+*, 0*(0

?, +*0+, ,.> (*) ())*) )*)(+ )*,/ (*/. 0*-. 123453 ()) 617318 .-*, (+*, 0*(0

?+ (*)). ((- (*0 9-*) )*)(+ )*,/ (*/. 0*-. 123453 ()) 617318 .-*, (+*, 0*(0

?0 (*)), -. )*/ .*) )*)(+ )*,/ (*/. 0*-. :57;<12= ()) 617318 .-*, (+*, 0*(0

@( )*((0 ,( )*9 /+*/ )*)(+ )*,/ (*/. 0*-. 123453 ()) 617318 .-*, (+*, 0*(0

@, )*)-> 0( (*9 -.*- )*)(+ )*,/ (*/. 0*-. 123453 ()) 617318 .-*, (+*, 0*(0

@+ )*),) ,, .*. /)*) )*)(+ )*,/ (*/. 0*-. 123453 ()) 617318 .-*, (+*, 0*(0

&������AB�C��$�
�����������������������
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+!, - ./#+)011213 +!, - 4�,�56 7 4�,�56 7

8 #$%&'()9 *�$%)9 :;< :'=>< :'=><

:;< :'=>< :'=>< 1211 1 1

1211 1 1 1213 3 ?

1213 3 3 121? @ A

121? ? @ 121@ A 3?

121@ 0 B 1210 C 3D

1210 E C 121B 3@ ?A

121B 33 3A 121A 3E @0

121A 3A ?E 121E ?? 00

121E ?1 @A 121D ?A B?

121D @A B0 121C @? A0

121C 0D E3 1231 @E E0

1231 A3 C3 1233 0@ DA

1233 E@ 31C 123? 0C CD

123? DA 3?E 123@ A? 3?0

123@ CC 301 1230 AE 3@0

1230 31C 3BB 123B E3 30?

123B 3?1 3AC 123A EB 3B1

123A 3?C 3D@ 123E EC 3BD

123E 3@A 3CA 123D D@ 3AA

123D 30B ?33 123C DA 3E?

123C 3B1 ??D 12?1 DC 3ED

12?1 3BA ?0@ 12?3 C@ 3DA

12?3 3A3 ?BC 12?? CA 3C?

12?? 3AE ?EB 12?@ CC 3CD

12?@ 3E? ?C3 12?0 31? ?10

12?0 3EA @1E 12?B 31B ?31

12?B 3D3 @?? 12?A 31E ?30

12?A 3DA @@E 12?E 331 ??1

12?E 3DC @B0 12?D 33@ ??A

12?D 3C0 @E3 12?C 33B ?@1

12?C 3CC @DE 12@1 33D ?@A

12@1 ?1? 01@ :3<)F>),!")GH!6")I)4'8
@=?)H-!"!)4)I)32DJ

9)K"L;)M*.)+"�6N�O!)M�N�O!;!N )M�NP�Q):3CCE<J) )))�NR)GL"6S65!)I)4FT:?O-<
12B)H-!"!)4)I)12AB

))+!>6ON)4-�" )023C )))SL")�)3@)5;)-6O-)U)AB)5;)H6R!)>6R!)6NQ! 2

G)5�, P"!R):'=><
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)��*��' +,, +-, .,, .-, /,, /0- 1-,

,2,,, ,2, ,2, ,2, ,2, ,2, ,2, ,2,

,2,-, 321 +121 .-2- /424 -021 5420 +.42.

,2+,, 42, .,2/ /32+ -321 5+2. +.324 +5.20

,2+-, ++2, .124 112. 342+ 4421 +--21 ../20

,2.,, +.25 .520 -+2, 0420 ++125 +0421 .-52/

,2.-, +12/ /.2+ -02+ 542+ +.521 .,,23 .5525

,2/,, +-23 /-2. 3.2- 4020 +1,23 .+420 /+321

,2/-, +324 /52, 302- +,-2- +-+24 ./02/ /1+25

,21,, +52, 1,23 0.2. ++.25 +3.21 .-/20 /3-2/

,21-, +42+ 1/2+ 032- ++423 +0.2. .342+ /502-

,2-,, .,2. 1-21 5,20 +.32+ +5+2- .5/20 1,52-

,2--, .+2. 1023 5123 +/.2. +4,21 .402- 1.521

,23,, ..2+ 1420 5521 +/52+ +4524 /+,20 1102-

,23-, ./2, -+20 4.2, +1/20 .,02, /./21 13-20

,20,, ./24 -/20 4-2- +142. .+125 //-23 15/2/

,20-, .120 --23 4525 +-121 ...2/ /1021 -,,2/

,25,, .-2- -021 +,.2+ +-42- ..423 /-525 -+320

,25-, .32/ -42. +,-2. +3121 ./320 /3425 -/.23

,24,, .02+ 3,24 +,52/ +342+ .1/23 /5,23 -152,

,24-, .025 3.23 +++2. +0/25 .-,2. /4+2, -3/2,

+2,,, .52- 312. ++12+ +052/ .-320 1,+2. -0020

+2,-, .42. 3-25 ++324 +5.20 .3/2+ 1++2+ -4+24

+2+,, .424 302/ ++420 +502, .342/ 1.,20 3,-24

+2+-, /,23 3525 +..21 +4+2. .0-2/ 1/,2. 3+42-

+2.,, /+2. 0,2/ +.-2, +4-2/ .5+2. 1/421 3/.25

+2.-, /+24 0+25 +.023 +442/ .502, 1152- 31-24

+2/,, /.2- 0/2. +/,2+ .,/2/ .4.20 1-021 3-523

+2/-, //2+ 0123 +/.23 .,02. .452/ 1332+ 30+2.

+21,, //25 0-24 +/-2, .++2, /,/25 10120 35/2-

+21-, /121 002/ +/021 .+120 /,42. 15/2+ 34-23

+2-,, /124 0523 +/425 .+521 /+121 14+2/ 0,02-

+2--, /-2- 0424 +1.2+ ...2, /+423 14421 0+42.

+23,, /32+ 5+2. +112/ ..-2- /.125 -,021 0/,20

678(���9!��8($:$;��;8�::$;$�<��=� ,25.

>?@ABCBDEFCAFGFHIFCAHBFCJCKLMNOHPQRRRS.��1T�.T425+T) ,2-T+,,,
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/012345 060/7 060/8 960 06:; /<= /0<>?? @AB>CADEF>34

//12345 060/7 060/8 960 06:; /<= /G;>?? @AB>CADEF>34

/<12345 060/< 060/< 960 06:; /<= ;9>?? @AB>CADEF>34

/912345 060/< 060/< 960 06:; /<= ;9>?? @AB>CADEF>34

/812345 0600H 0600H <60 06H7 ;= ;9>?? @AB>CADEF>34

/712345 0600H 0600H <60 06H7 ;= ;9>?? @AB>CADEF>34

/H12345 060/0 060/0 <60 06H7 ;= ;9>?? @AB>CADEF>34

/G12345 060/0 060/0 <60 06H7 ;= ;9>?? @AB>CADEF>34

/;12345 060// 060// 960 06:; /<= ;9>?? @AB>CADEF>34

/:12345 060// 060// 960 06:; /<= ;9>?? @AB>CADEF>34

<12345 060/0 0600: 860 /69/ /7= ;9>?? @AB>CADEF>3I34

<012345 060/8 060/8 960 06:; /<= /0<>?? @AB>CADEF>34

</12345 060/8 060/8 960 06:; /<= /0<>?? @AB>CADEF>34

<<12345 060/7 060/7 960 06:; /<= ;9>?? @AB>CADEF>34

<912345 060/7 060/7 960 06:; /<= ;9>?? @AB>CADEF>34

<712345 060/; 060/; 860 /69/ /7= ;9>?? @AB>CADEF>34

<H12345 060/; 060/; 860 /69/ /7= ;9>?? @AB>CADEF>34

<G12345 0600G 06008 <60 06H7 ;= ;9>?? 3I34>AE>JKALM

<;12345 0600G 06008 <60 06H7 ;= ;9>?? 3I34>AE>JKALM

<:12345 06099 06090 760 /6H9 /:= /<G>?? @AB>CADEF>NAOPKM>3I34

912345 060/0 0600: 860 /69/ /7= ;9>?? @AB>CADEF>3I34

90134Q3 06099 06090 760 /6H9 /:= /<G>?? @AB>CADEF>NAOPKM>3I34

9<12345 060/G 060/7 960 06:; /<= :8>?? 34>AE>JKALM

9912345 060/G 0600; 960 06:; /<= /<G>?? 34>AE>JKALM

9712345 060/9 060/9 960 06:; /<= /<G>?? @AB>CADEF>34

9H12345 060<7 060<8 860 /69/ /7= /0;>?? @AB>CADEF>34

9G12345 060<7 060<8 860 /69/ /7= /0;>?? @AB>CADEF>34

9;12345 060/; 060/; 860 /69/ /7= ;9>?? @AB>CADEF>34

9:12345 060/; 060/; 860 /69/ /7= ;9>?? @AB>CADEF>34

812345 060/< 060/0 860 /69/ /7= ;9>?? @AB>CADEF>3I34

8012345 060/8 060/9 960 06:; /<= ;9>?? @AB>CADEF>34

8/12345 060/8 060/9 960 06:; /<= ;9>?? @AB>CADEF>34

8<12345 060/; 060/G 860 /69/ /7= :8>?? @AB>CADEF>34

8912345 060/; 060/G 860 /69/ /7= :8>?? @AB>CADEF>34

8812345 0600G 0600G <60 06H7 ;= ;9>?? @AB>CADEF>34

8712345 0600G 0600G <60 06H7 ;= ;9>?? @AB>CADEF>34

8H12345 060// 060/0 960 06:; /<= ;9>?? @AB>CADEF>34

8G12345 060// 060/0 960 06:; /<= ;9>?? @AB>CADEF>34

8;12345 060/< 060// 960 06:; /<= ;9>?? @AB>CADEF>34

8:12345 060/< 060// 960 06:; /<= ;9>?? @AB>CADEF>34

712345 060/< 060/0 860 /69/ /7= ;9>?? @AB>CADEF>3I34

7012345 060<0 060/; 860 /69/ /7= :8>?? @AB>CADEF>34

7/12345 060<0 060/; 860 /69/ /7= :8>?? @AB>CADEF>34

7912345 060<< 060<0 860 /69/ /7= :8>?? @AB>CADEF>34

7812345 060<< 060<0 860 /69/ /7= :8>?? @AB>CADEF>34

7712345 060/< 060// 960 06:; /<= ;9>?? @AB>CADEF>34

7H12345 060/< 060// 960 06:; /<= ;9>?? @AB>CADEF>34

7G134 060/: 060/: <60 06H7 ;= ;9>?? @AB>CADEF>34

;12345 060/9 060/9 960 06:; /<= ;9>?? @AB>CADEF>34

:12345 060/9 060/9 960 06:; /<= /7<>?? @AB>CADEF>34
2/5RAFSK>FTSUMK>KSEM>BDVFW>SXXO?MV>FA>PM>;67>?>2?DED?O?>TASV>BDVFW>DE>XOPVDUDXDAE5


��

���
�������



��������������	
� ��������������	
���� ��������������	
� ��������������	
����
��� ��� ��� ���

����	�� ���� ��� ����� �����
����	�� ���� ��� ����� �����
���	�� ���� ���� ����� �����
����	�� ���� ���� ����� �����
����	�� ���� ���� ����� �����
����	�� ���� ���� ����� �����
����	�� ���� ���� ����� �����
����	�� ���� ���� ����� �����
����	�� ���� ��� ��� ����
����	�� ���� ��� ��� ����
��	�� ���� ���� ���� �����
���	�� ��� ���� ����� �����
���	�� ��� ���� ����� �����
��	�� ��� ���� ����� �����
���	�� ��� ���� ����� �����
���	�� ��� ��� ���� �����
���	�� ��� ��� ���� �����
���	�� ���� ���� ����� �����
���	�� ���� ���� ����� �����
���	�� ���� ���� ����� �����
���	�� ���� ���� ���� �����
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����	�� ���� ��� ����� �����
����	�� ���� ���� ����� �����
����	�� ���� ���� ����� �����
����	�� ���� ��� ����� �����
����	�� ���� ��� ����� �����
���	�� ���� ��� ����� �����
����	�� ���� ��� ���� �����
����	�� ���� ��� ���� �����
���	�� ���� ���� ����� �����
����	�� ���� ���� ����� �����
����	�� ���� ���� ����� �����
����	�� ���� ���� ����� �����
����	�� ���� ���� ����� �����
����	�� ���� ���� ����� �����
����	�� ���� ���� ����� �����
����	�� ���� ���� ����� �����
���	�� ���� ��� ����� �����
����	�� ���� ���� ����� �����
����	�� ���� ���� ����� �����
����	�� ���� ��� ���� �����
����	�� ���� ��� ���� �����
����	�� ���� ���� ����� �����
����	�� ���� ���� ����� �����
���	� ���� ��� ����� �����
���	�� ���� ��� ����� ����
���	�� ���� ��� ����� ����

������������	 !""��#$�%��&#��'
������(���)���
#*��	
�+�,#��'#����-$�'
������(���)���
#*��	
�+�,#��'#��������

!�'��� *�&�+��.%�/�'�#-����

01234567895:;<=><?51@5A1B;C5D;E5:;><@F5G;C5@H45IJJ7K41C5LH>M1?;5N@;CO5P5

IJJ7K41C5LH>M1?;5N@;CO5QRJS����

	�'+
�����-�
TU

V#'�%�U��'
����



���������

	
����� �����������

�����

��������

���

��������������

������
�� ���� !"#$"%&'()*+, -./0- -.�1 -.-1

��2� ���� !"34+"%&'()*+, -.--- -.-- -.--

��25 ���� !"34+"%&'()*+, -.--- -.-- -.--

��- ���� !)%&'()*+, -.--- -.�/ -.--

��� ���� !)%&'()*+, -.--- -.�� -.--

��5 ���� !"#$"%&'()*+, -.--- -.-� -.--

��/ ���� !"#$"%&'()*+, -.--- -.�/ -.--

��6 ���� !"#$"%&'()*+, -.--- -.�/ -.--

��0 ���� !)%&'()*+, -.--- -.�� -.--

��1 ���� !"#$"%&'()*+, -.--- -.�0 -.--

��7 ���� !"#$"%&'()*+, -.--- -.�0 -.--

���25 ���� !"#$"%&'()*+, -.61- -.-/ -.-�

���2/ ���� !)%&'()*+, -.--- -.-0 -.--

���26 ���� !)%&'()*+, -.0/- -.-� -.-6

���20 56�� !"34+"%&'()*+, -.--- -.-/ -.--

���21 56�� !"34+"%&'()*+, -.--- -.-/ -.--

���27 ���� !"#$"%&'()*+, -./5- -.-/ -.-�

���2� 56�� !"34+"%&'()*+, -.--- -.-- -.--

���28 56�� !"34+"%&'()*+, -.--- -.-/ -.--

��8 ���� !"#$"%&'()*+, -.10- -.-7 -.-0

�5 ���� !"#$"%&'()*+, -.--- -.�6 -.--

�52� ���� !"34+"%&'()*+, -.--- -.-- -.--

�525 ���� !"34+"%&'()*+, -.--- -.�5 -.--

�5- 56�� !"34+"%&'()*+, -.0�- -.-1 -.-/

�5� 56�� !"34+"%&'()*+, -.�5- -.�6 -.-5

�55 56�� !"34+"%&'()*+, -.��- -.�6 -.-5

�5/ ���� !"#$"%&'()*+, -.55- -.�8 -.-6

�56 ���� !"#$"%&'()*+, -.--- -.�7 -.--

�50 ���� !"#$"%&'()*+, -.--- -.�- -.--

�51 ���� !"#$"%&'()*+, -.--- -.�- -.--

�572� ���� !"#$"%&'()*+, -.--- -.-� -.--

�5725 ���� !"#$"%&'()*+, -.-/- -.55 -.-�

�5� ���� !"#$"%&'()*+, -.--- -.55 -.--

�58 ���� !"#$"%&'()*+, -.--- -.-/ -.--

�/ ���� !"34+"%&'()*+, -.--- -.�5 -.--

�/- ���� !"#$"%&'()*+, -.-1- -.-6 -.--

�/5 ���� !"#$"%&'()*+, -.-7- -.�- -.-�

�// ���� !"#$"%&'()*+, -.--- -.-8 -.--

�/6 ���� !"#$"%&'()*+, -.--- -.-8 -.--

�/0 ���� !"#$"%&'()*+, -.--- -.-8 -.--

�/1 ���� !"#$"%&'()*+, -.--- -.-7 -.--

�/7 ���� !"#$"%&'()*+, -.--- -.-7 -.--

�/� ���� !"#$"%&'()*+, -.--- -.�- -.--

�/8 ���� !"#$"%&'()*+, -.--- -.�- -.--

�62� ���� !"34+"%&'()*+, -.--- -.-- -.--

�625 ���� !"34+"%&'()*+, -.--- -.-- -.--

�6- ���� !"#$"%&'()*+, -.--- -.�6 -.--

�6� ���� !"#$"%&'()*+, -.--- -.�6 -.--

�65 ���� !"#$"%&'()*+, -.--- -.-8 -.--

�6/ ���� !"#$"%&'()*+, -.--- -.-8 -.--

�66 ���� !"#$"%&'()*+, -.--- -.-/ -.--

�60 ���� !"#$"%&'()*+, -.--- -.-/ -.--

�61 ���� !"#$"%&'()*+, -.--- -.-7 -.--

�67 ���� !"#$"%&'()*+, -.--- -.-7 -.--

�6� ���� !"#$"%&'()*+, -.--- -.-8 -.--

�68 ���� !"#$"%&'()*+, -.--- -.-8 -.--

	�9����:;<���=�
�>�����?��@�������ABB:C��
�D:E�F
�G����H��I����?��@
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�)����*��+����!��"

,-./ /01234567859:;<=>8? @A@@@ @A@@ @A@@

,-.B /01234567859:;<=>8? @A@@@ @A@/ @A@@

,-@./ /01234=9:;<=>8? @A@@@ @A@@ @A@@

,-@.B /01234=9:;<=>8? @A@@@ @A@@ @A@@

,-/ /01234=9:;<=>8? @A@@@ @A@0 @A@@

,-B /01234=9:;<=>8? @A@@@ @A@0 @A@@

,-C /01234=9:;<=>8? @A@@@ @A@D @A@@

,-E /01234=9:;<=>8? @A@@@ @A@D @A@@

,-- /012345FG59:;<=>8? @A@@@ @A@H @A@@

,-D /012345FG59:;<=>8? @A/H@ @A// @A@B

,I./ /01234567859:;<=>8? @A@@@ @A// @A@@

,I.B /01234567859:;<=>8? @A@C@ @A/B @A@@

,D /01234567859:;<=>8? @A@@@ @A@@ @A@@

,0 /01234567859:;<=>8? @A@@@ @A@0 @A@@

,H /01234=9:;<=>8? @A//@ @AB/ @A@B

��� $JKL $JMM $J$LK

NOPQRSTQUPVSWXYSZQ[O\]P̂S\W[\_[WPQYS̀̂ SabcdeeSfOYQ[g
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������
�� ���� !"#$"%&'()*+, -./0- -.�1 -.-2

��3� ���� !"45+"%&'()*+, -.--- -.-- -.--

��36 ���� !"45+"%&'()*+, -.--- -.-- -.--

��- ���� !)%&'()*+, -.--- -.�7 -.--

��� ���� !)%&'()*+, -.--- -.�0 -.--

��6 ���� !"#$"%&'()*+, -.--- -.�� -.--

��/ ���� !"#$"%&'()*+, -.--- -.�7 -.--

��0 ���� !"#$"%&'()*+, -.--- -.�7 -.--

��8 ���� !)%&'()*+, -.--- -.�0 -.--

��2 ���� !"#$"%&'()*+, -.--- -.60 -.--

��7 ���� !"#$"%&'()*+, -.--- -.60 -.--

���36 ���� !"#$"%&'()*+, -.01- -.-0 -.-6

���3/ ���� !)%&'()*+, -.--- -.-8 -.--

���30 ���� !)%&'()*+, -.8�- -.-1 -.-8

���38 60�� !"45+"%&'()*+, -.--- -.-0 -.--

���32 60�� !"45+"%&'()*+, -.--- -.-/ -.--

���37 ���� !"#$"%&'()*+, -./0- -.-/ -.-�

���3� 60�� !"45+"%&'()*+, -.-1- -.-0 -.--

���31 60�� !"45+"%&'()*+, -.67- -.-2 -.-6

��1 ���� !"#$"%&'()*+, -.7/- -.-� -.-2

�6 ���� !"#$"%&'()*+, -.--- -.�7 -.--

�63� ���� !"45+"%&'()*+, -.--- -.-6 -.--

�636 ���� !"45+"%&'()*+, -.-/- -.�7 -.-�

�6- 60�� !"45+"%&'()*+, -.82- -.-7 -.-0

�6� 60�� !"45+"%&'()*+, -.�6- -.�2 -.-6

�66 60�� !"45+"%&'()*+, -.�2- -.�� -.-/

�6/ ���� !"#$"%&'()*+, -.6/- -.62 -.-2

�60 ���� !"#$"%&'()*+, -.-/- -.60 -.-�

�68 ���� !"#$"%&'()*+, -.-/- -.�8 -.--

�62 ���� !"#$"%&'()*+, -.--- -.�/ -.--

�673� ���� !"#$"%&'()*+, -.--- -.-6 -.--

�6736 ���� !"#$"%&'()*+, -.-/- -.67 -.-�

�6� ���� !"#$"%&'()*+, -.-8- -.6� -.-�

�61 ���� !"#$"%&'()*+, -.6-- -.-2 -.-�

�/ ���� !"45+"%&'()*+, -.--- -.�8 -.--

�/- ���� !"#$"%&'()*+, -.-2- -.-7 -.--

�/6 ���� !"#$"%&'()*+, -.-7- -.�/ -.-�

�// ���� !"#$"%&'()*+, -.-/- -.�6 -.--

�/0 ���� !"#$"%&'()*+, -.-�- -.�6 -.--

�/8 ���� !"#$"%&'()*+, -.66- -.�0 -.-/

�/2 ���� !"#$"%&'()*+, -./�- -.�6 -.-0

�/7 ���� !"#$"%&'()*+, -.--- -.�- -.--

�/� ���� !"#$"%&'()*+, -.--- -.�/ -.--

�/1 ���� !"#$"%&'()*+, -.--- -.�/ -.--

�03� ���� !"45+"%&'()*+, -.--- -.-- -.--

�036 ���� !"45+"%&'()*+, -.--- -.-- -.--

�0- ���� !"#$"%&'()*+, -.--- -.6� -.--

�0� ���� !"#$"%&'()*+, -.--- -.6� -.--

�06 ���� !"#$"%&'()*+, -.--- -.�� -.--

�0/ ���� !"#$"%&'()*+, -.--- -.�� -.--

�00 ���� !"#$"%&'()*+, -.--- -.-8 -.--

�08 ���� !"#$"%&'()*+, -.--- -.-8 -.--

�02 ���� !"#$"%&'()*+, -.--- -.�- -.--

�07 ���� !"#$"%&'()*+, -.--- -.�- -.--

�0� ���� !"#$"%&'()*+, -.--- -.�7 -.--

�01 ���� !"#$"%&'()*+, -.-6- -.�� -.--

	�9����:;<���=�
�>�����?��@�������ABB:C��
�D�E�F
�G����H��I�JBK�L����?��@
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�)����*��+�,$-�.����!��"

/012 23456789:;8<=>?@A;B CDCCC CDCC CDCC

/01E 23456789:;8<=>?@A;B CDCCC CDC3 CDCC

/0C12 234567@<=>?@A;B CDCFC CDC0 CDCC

/0C1E 234567@<=>?@A;B CD30C CDC0 CDCG

/02 234567@<=>?@A;B CDCHC CD2E CDCC

/0E 234567@<=>?@A;B CDCCC CD2C CDCC

/0H 234567@<=>?@A;B CDCCC CDCF CDCC

/0G 234567@<=>?@A;B CDCCC CDCF CDCC

/00 2345678IJ8<=>?@A;B CDCFC CD2H CDC2

/0K 2345678IJ8<=>?@A;B CD2FC CD2G CDCH

/L12 23456789:;8<=>?@A;B CD2GC CDE2 CDCH

/L1E 23456789:;8<=>?@A;B CDE3C CDE0 CDCK

/K 23456789:;8<=>?@A;B CDFEC CDC0 CDC0

/3 23456789:;8<=>?@A;B CDCKC CD2G CDC2

/F 234567@<=>?@A;B CD2EC CDE3 CDCH

��� $M�, $M,N $M$O

PQRSTUVSWRXUYZ[U\S]Q̂_R̀ÛY]̂a]YRS[Ub̀UcdefggUhQ[S]i
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C
C
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C

DC
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��� !"#$ %&'#"()�*+�#++ ,-�"$.#/0�1*&#

2�"/%&'#"()�*+/3#(#1/456

47$6 486 4&9:7$6
;:! ;:! <= >?

,@A/��� /5 <BCDC>E FC >BD??
;:! ;:! == 55?

456/�"�-#G-)��/3#(#1/2�"/@#-/��� H/;�"&$1/B?8/1��.I-#"&/,D,D/"#&�($1D

////,@A/�1$��)�./J/K#+).�/A$�*$1L/M$N1#/<DCL/'D<I5?/4A$"G7/C??<6D

��������O	������������������������������PQ�R�S���T����������������
��������

U#V*)"# �"�() # 0�1*&# �"�() # �"�() # 

��� /W�&'��#�- 0�1*&# 0�1*&#/4F6 U$-)� !"#$/4=6 X1#($-)��

4&96 4&96 4&C6 4&6

�#"&$�#�-/���1/4��6/456 C5CC5 <YF?? 5DBC <=FC5 0$")$N1#/4B6

Z*$1)-[/W��-"�1/4C6 5FE>C 5FE>C 5D?? ;:! E?DYEF

X\-#� # /K#-#�-)��/4<6 <<>CC F<>EE 5D<? ;:! E5DY=?

]�"#N$[/4C?8/��6 ;:! ;:! ;:! 55C5CDF 0$")$N1#/4B6

��/I/]�"#N$[ ;:! ;:! ;:! CFC?E 0$")$N1#/4B6

!"#$/U$-)�/486/4Y6/̂/ <C
456/U#V*)"# /��/(�1*&#/N$+# /��/M$N1#/XI5/4>BD??/I/F?/̂/=BD??/&<:7$6D
4C6/U#V*)"# /V*$1)-[/G��-"�1/(�1*&#/N$+# /��/F?/&<:7$D
4<6/U#V*)"# /#\-#� # / #-#�-)��/(�1*&#/N$+# /��/-7#/ #-#�-)��/�2/-7#/C=/&&/+-�"&/2�"/$/CF/-�/FE/7�*"/ "$_ �_�/-)&#D
4F6/�"�() # /(�1*&#/N$+# /��/+-$.#I+-�"$.#/G*"(#/$� /#\-#� # / #-#�-)��/4"#2#"/-�/M$N1#+/XI</$� /XIF6D
4=6/̀$+# /��/."$ )�./'1$�/'"�() # /N[/K,X3/4"#2#"/-�/]).*"#/C6D
4Y6/!+/'#"/AaXL/A$\)&*&/]�"#N$[/!"#$H/<<8/�2/M�-$1/�#"&$�#�-/���1D
4B6/�#"&$�#�-/'��1/#1#($-)��+/$"#/E?D5?/&/)�/-7#/&$)�/G#11L/E5DY?/&/)�/-7#/��"-7/2�"#N$[/$� /E5D=?/&/)�/-7#/+�*-7/2�"#N$[D
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 !"#$%&'( )*)+,-)+.
)

/0#."1"!+-*++ .

2345." '6*++-*+.
'

77$84"9 ,+-:++.  !"#+-:)6 .)

;&$84"9 ,+-6,*. <=9"!1,+-:++ .

>$%.( +-?,*. &3+-6)

@31"AB $C$&'$0A$1>"$0=1"!D"E1$F!3.$1>"$#!"#CG"E1>$40="#!$!"H!"AA03=-

$C$77$84"9$0=G0D#1"A$1>"$"4"9#103=$3F$1>"$E"!.#="=1$E334-

$C$;&$84"9$0=G0D#1"A$1>"$"4"9#103=$3F$1>"$A13!#H"$9345."$!"I50!"G$JK$LM8$F3!$I5#401K$D3=1!34-

$C$>$0A$1>"$.#N0.5.$O#1"!$"4"9#103=$#J39"$1>"$3!0F0D"$%.(-

��������P	��
������������������Q�Q�������������������������������������������������R�
�����S���������T
84"9-  D109"$U13!#H"$ &) /!#OG3O=$V0."/!#OG3O=$V0." W43O /".#!X#103=

%.( 2$%.'(  $%.Y( G"E1>$%.( %.Z[.( %>( %G#KA( %.'[A( 730=1
\]̂_]] ]̂] YPY]\̂Y ]̂]] ]̂]]] ������̀�R����T
,+-:?+ :):a-) )**?'-) +-+? *a++ ,-b' +-'6 +-+:a
,+-)++ )**,-* )*6b)-* +-:+ *6*) :)-', +-?) +-+',
,+-)?+ '6,b-) )*,,)-' +-:? **a* :?-): +-6' +-+?b
,+-'++ *a':-a )?+a:-+ +-)+ **:* :b-6: +-b' +-+b?
,+-'?+ 6:a6-+ )?'+)-: +-)? *'b6 :a-b? +-,) +-+a*
,+-*++ b?+b-, )???'-* +-'+ **,* ):-b: +-a+ +-::)
,+-*?+ ,b*)-) )?a):-, +-'? *,a6 )'-?6 +-a, +-:'+
,+-?++ :++',-* )?a)?-: +-*+ *)a) )?-:a :-+? +-:*b
,+-??+ ::''?-* )?a'a-, +-*? ',*, )6-b) :-:: +-:6?
,+-6++ :)6?'-b )6'b,-? +-?+ *'*: ),-'' :-:, +-:,:
,+-6?+ :'a,'-: )66?b-* +-?? **?' )a-,' :-)* +-:a?
\]̂c\P _P\dŶ] Yc\�_̂_ ]̂e\ PPdY �]̂\] _̂Y\ ]̂Y]P f�����̀
,+-b++ :?')'-? )6a:'-6 +-6+ *?+a ':-)6 :-'+ +-)+a
,+-b?+ :66b?-6 )b:?)-6 +-6? *?'+ ')-6* :-'6 +-)):
,+-,++ :,+':-? )b',6-6 +-b+ *?*: ''-ab :-*) +-)''
,+-,?+ :a*:?-, )b6':-a +-b? *?6? '?-), :-*b +-)*?
,+-a++ )+,*?-* )ba:'-+ +-,+ *6': '6-?b :-?) +-)??
,+-a?+ )):a*-+ ),')*-? +-,? *,*' 'b-,a :-?, +-)66
,:-+++ )'6:+-, ),''6-b +-a+ *?,b 'a-++ :-6) +-)b6
,:-+?+ )?+),-, ),'6:-) +-a? *'b) *+-+, :-6b +-),6
,:-:++ )6*6*-: ),b+b-+ :-++ **aa *:-'+ :-b) +-)a?
,:-:?+ )ba+,-* ),a*)-: :-+? *?+, *)-*? :-bb +-'+*
,:-)++ )a'6+-, )a:*)-' :-:+ **,6 *'-?6 :-,) +-':'
,:-)?+ '+,:?-? )a'',-+ :-:? **6: **-6? :-,6 +-'):
,:-'++ '))a?-: )a?'?-6 :-)+ **'a *?-b' :-a: +-''+
,:-'?+ ''bbb-) )ab'6-a :-)? **)' *6-ba :-a? +-'',
,:-*++ '?'+b-* )aab)-* :-'+ **'* *b-,6 :-aa +-'*6
,:-*?+ '6b6*-b '+')*-a :-'? *?': *,-aa )-+* +-'?*
\_̂e]] �\Ygêg �eP\ĉc _̂P] \]ec e�̂_� ŶY_ ]̂�c_ ������̀�R�����T
,:-??+ *++6)-: '?6)b-a :-*? b,b6 ?*-:6 )-)6 +-'6a
\_̂c]] P_\cĉY PY_PŶc _̂e] __dec ed̂�Y ŶPg ]̂�gc ������̀�Rh����T
\_̂ce] P�d\ĝe PYe_ĉd _̂ee __\_Y c]̂eP ŶeY ]̂�\� �
�̂����̂
,:-b++ *6:):-? *),)a-6 :-6+ ::6', 6:-b) )-?b +-'a+
,:-b?+ *,)b+-a *':*'-, :-6? ::*b6 6)-,a )-6) +-'ab
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<9= >,<9?= (,<9@= 6%A*B,<9= <9CD9= <B= <60EF= <9?DF= G.+7*
HI'HJJ KJL?M'N L?LKN'K I'NJ II?3? ML'JM 3'MN J'LJL
HI'HKJ K3MIL'H L?NNO'H I'NK IIIHL MK'33 3'N3 J'LII
HI'OJJ KLHNL'J LLILI'J I'HJ IIJNL MM'LJ 3'NN J'LIN
HI'OKJ KNJIM'H LLMO3'O I'HK IIJN? MN'N3 3'H3 J'L3L
H3'JJJ KO3KJ'N LLNJJ'? I'OJ IJNHK MH'M? 3'HM J'L?J
H3'JKJ MIK??'H LKMKI'I I'OK IJOOM NJ'3? 3'O? J'L?M
H3'IJJ M?HLN'3 LM3NN'J 3'JJ IIJ?L NI'MJ 3'OH J'LL3

P.*%FQ ,R,23,+F,*B%,F$.A%,).%SS+)+%7*,S/.9,*B%,0/%0R6%A*B,$+7%0/,/%1/%FF+.7'

,R,GG,#$%&,+76+)0*%F,*B%,%$%&0*+.7,.S,*B%,A%/907%7*,A..$'

,R,T2,#$%&,+76+)0*%F,*B%,%$%&0*+.7,.S,*B%,F*./01%,&.$U9%,/%VU+/%6,WE,XY#,S./,VU0$+*E,).7*/.$'

,R,#Z*',4%*',+76+)0*%F,*B%,%$%&0*+.7,.S,%Z*%76%6,6%*%7*+.7,A/.&+6%6,W0F%6,.7,*B%,6%*%7*+.7,.S,*B%,3K,99,F*./9,S./,0,3L,*.,LH,B.U/,6/056.57,*+9%'
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)*+ )*1+ )*+ )*1LM+ )*+ )*1LM+ )*+ )*1LM+ )*+ )*1LM+ )*+ )*1LM+ )*1LM+ )N'O*+

PQRSQQ Q TT������"����$ QRQQQ QRQQQ QRQQQ QRQQQ QRQQQ QRQQQ QRQQQ QRQQQ QRQQQ QRQQQ QRQQQ QRQQQ

<,-02, 060U ,-,2, ,-,0U ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,0U ,-066

<,-6,, 6..< ,-0,, ,-,1< ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,1< ,-6.2

<,-62, 17<V ,-02, ,-,2V ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,2V ,-17U

<,-1,, .U16 ,-6,, ,-,V2 ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,V2 ,-.U1

<,-12, 70U7 ,-62, ,-,U. ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,U. ,-76,

<,-.,, V2,< ,-1,, ,-006 ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-006 ,-V20

<,-.2, <V.6 ,-12, ,-01, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-01, ,-<V.

<,-2,, 0,,1< ,-.,, ,-0.V ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-0.V 0-,,.

<,-22, 00112 ,-.2, ,-072 ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-072 0-01.

<,-7,, 0672. ,-2,, ,-0<0 ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-0<0 0-672

<,-72, 01U<1 ,-22, ,-0U2 ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-0U2 0-1U<

PQRWPX SXPYZ [������ QR�PX QRZQX QRQQQ QRQQQ QRQQQ QRQQQ QRQQQ QRQQQ QRQQQ QRQQQ QRZQX SRXPY

<,-V,, 0216. ,-7,, ,-6,U ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-6,U 0-216

<,-V2, 077V7 ,-72, ,-660 ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-660 0-77<

<,-<,, 0<,16 ,-V,, ,-611 ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-611 0-<,1

<,-<2, 0U.07 ,-V2, ,-6.2 ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-6.2 0-U.6

<,-U,, 6,<.2 ,-<,, ,-622 ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-622 6-,<2

<,-U2, 660U. ,-<2, ,-677 ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-677 6-60U

<0-,,, 61700 ,-U,, ,-6V7 ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-6V7 6-170

<0-,2, 62,6U ,-U2, ,-6<7 ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-6<7 6-2,1

<0-0,, 67.7. 0-,,, ,-6U2 ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-6U2 6-7.7

<0-02, 6VU,< 0-,2, ,-1,. ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-1,. 6-VU0

<0-6,, 6U170 0-0,, ,-101 ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-101 6-U17

<0-62, 1,<07 0-02, ,-160 ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-160 1-,<6

<0-1,, 166U2 0-6,, ,-11, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-11, 1-61,

<0-12, 11VVV 0-62, ,-11< ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-11< 1-1V<

<0-.,, 121,V 0-1,, ,-1.7 ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-1.7 1-210

<0-.2, 17V72 0-12, ,-12. ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-12. 1-7V7

PSR�QQ \PZ]W TT������"
��̂$ SRXQQ QR\WS QRQQQ QRQQQ QRQQQ QRQQQ QRQQQ QRQQQ QRQQQ QRQQQ QR\WS \RPZP

<0-22, .,,76 0-.2, ,-17U ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-17U .-,,7

PSRWQQ XSPWW TT������"_��̂$ SR�QQ QR\]W QRQQQ QRQQQ QRQQQ QRQQQ QRQQQ QRQQQ QRQQQ QRQQQ QR\]W XRSP]

PSRW�Q X\YPP �#�R�̀��R SR��Q QR\P\ QRQQQ QRQQQ QRQQQ QRQQQ QRQQQ QRQQQ QRQQQ QRQQQ QR\P\ XR\YY

@I'9;&;a(=?9;4?D(.

b5B;'9KID'4(c5&4b5B;'9KID'4(c5&4

@I'9;&;a(=?9;4?D(6 @I'9;&;a(=?9;4?D(1

%5*'4d';&?9(
e?&9;M

@I'9;&;a(=?9;4?D(0

b5B;'9KID'4(c5&4f54;&B'D(H4&J&B5

@I'D&;a(=?9;4?D(0

b5B;'9KID'4(c5&4
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89:54;()*+ <,-0, => 0-<,, => 0-<,, => 0-<,, => 0-<,,

=? ,-76 89:54;()*+ <0-72 89:54;()*+ <6-12 89:54;()*+ <6-12 89:54;()*+ <6-12

@(A(% ,-02. 9(B?9;4- 6 9(B?9;4- 6 9(B?9;4- 6 9(B?9;4- 6

CD5:';&?93B;&:5(E;?- F5'G HI;JD?> F5'G HI;JD?> F5'G HI;JD?> F5'G HI;JD?> F5'G HI;JD?> HI;JD?> E;?4'K5

)*+ )*1+ )*+ )*1LM+ )*+ )*1LM+ )*+ )*1LM+ )*+ )*1LM+ )*+ )*1LM+ )*1LM+ )N'O*+

@I'9;&;P(=?9;4?D(.

Q5B;'9KID'4(R5&4Q5B;'9KID'4(R5&4

@I'9;&;P(=?9;4?D(6 @I'9;&;P(=?9;4?D(1

%5*'4S';&?9(
T?&9;M

@I'9;&;P(=?9;4?D(0

Q5B;'9KID'4(R5&4U54;&B'D(H4&J&B5

@I'D&;P(=?9;4?D(0

Q5B;'9KID'4(R5&4

<0-V,, .7066 0-7,, ,-1W, ,-,2, ,-,6, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-.0, .-706

<0-V2, .<6V0 0-72, ,-1WV ,-0,, ,-,27 ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-.21 .-<6V

<0-<,, 2,.1V 0-V,, ,-.,. ,-02, ,-0,0 ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-2,2 2-,..

<0-<2, 26702 0-V2, ,-.00 ,-6,, ,-022 ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-272 2-670

<0-W,, 2.<V. 0-<,, ,-.0V ,-62, ,-60. ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-710 2-.<V

<0-W2, 2V,0V 0-<2, ,-.6. ,-1,, ,-6V< ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-V,6 2-V,6

<6-,,, 2W620 0-W,, ,-.1, ,-12, ,-1.V ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-VVV 2-W62

<6-,2, 7021. 0-W2, ,-.17 ,-.,, ,-.0W ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-<22 7-021

<6-0,, 71<.V 6-,,, ,-..6 ,-.2, ,-.W. ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-W1V 7-1<2

<6-02, 770VV 6-,2, ,-..W ,-2,, ,-2V1 ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, 0-,60 7-70<

<6-6,, 7<20< 6-0,, ,-.22 ,-22, ,-721 ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, 0-0,< 7-<26

<6-62, V,<<2 6-02, ,-.7, ,-7,, ,-V17 ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, 0-0WV V-,<W

<6-1,, V1677 6-6,, ,-.77 ,-72, ,-<60 ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, ,-,,, 0-6<V V-16V

XYZ[�\ ]�̂^̂ YZY�\ \Z_]Y \Z]\\ \Z̀\] \Z\\\ \Z\\\ \Z\\\ \Z\\\ \Z\\\ \Z\\\ aZ[]̀ ]Z�̂]

<6-.,, V<020 6-1,, ,-.V< ,-V2, bcdbe ,-,2, ,-,7, ,-,2, ,-,1, ,-,2, ,-,1, 0-2,2 V-<02

<6-.2, <,2,V 6-12, ,-.<. ,-<,, bcdbe ,-0,, ,-0V, ,-0,, ,-,<. ,-0,, ,-,<. 0-V6< <-,20

<6-2,, <6W7< 6-.,, ,-.<W ,-<2, bcdbe ,-02, ,-100 ,-02, ,-02. ,-02, ,-02. 6-,0. <-6WV

<6-22, <2..1 6-.2, ,-.W2 ,-W,, bcdbe ,-6,, ,-.VV ,-6,, ,-612 ,-6,, ,-612 6-1.< <-2..

<6-7,, <VW.V 6-2,, ,-2,, ,-W2, bcdbe ,-62, ,-77. ,-62, ,-167 ,-62, ,-167 6-V61 <-VW2

<6-72, W,.7V 6-22, ,-2,7 0-,,, bcdbe ,-1,, ,-<V, ,-1,, ,-.67 ,-1,, ,-.67 1-011 W-,.V

<6-V,, W6WW0 6-7,, ,-200 0-,2, bcdbe ,-12, 0-,W6 ,-12, ,-211 ,-12, ,-211 1-2V2 W-6WW

<6-V2, W22.0 6-72, ,-207 0-0,, bcdbe ,-.,, 0-11, ,-.,, ,-7.V ,-.,, ,-7.V .-,.7 W-22.

<6-<,, W<060 6-V,, ,-260 0-02, bcdbe ,-.2, 0-2<0 ,-.2, ,-V77 ,-.2, ,-V77 .-2.0 W-<06

<6-<2, 0,,V0, 6-V2, ,-26V 0-6,, bcdbe ,-2,, 0-<.7 ,-2,, ,-<W0 ,-2,, ,-<W0 2-,70 0,-,V0

<6-W,, 0,11V. 6-<,, ,-216 0-62, bcdbe ,-22, 6-066 ,-22, 0-,60 ,-22, 0-,60 2-7,0 0,-11V

<6-W2, 0,2W66 6-<2, ,-21V 0-1,, bcdbe ,-7,, 6-.,W ,-7,, 0-02. ,-7,, 0-02. 7-076 0,-2W6

X[Z\\\ a\X�̂] a\\�f��� YZ̀\\ \Z�_Y aZ[�\ ghigj \Ẑ�\ YZ]\] \Ẑ�\ aZỲY \Ẑ�\ aZỲY Ẑ]_\ a\ZX�]

<1-,2, 00062V 6-W2, ,-2.V 0-.,, bcdbe ,-V,, 1-,02 ,-V,, 0-.1. ,-V,, 0-.1. V-117 00-067

<1-0,, 001W<0 1-,,, ,-226 0-.2, bcdbe ,-V2, 1-116 ,-V2, 0-2V< ,-V2, 0-2V< V-W.V 00-1W<

<1-02, 0026.2 1-,2, ,-22V 0-2,, bcdbe ,-<,, 1-72< ,-<,, 0-V67 ,-<,, 0-V67 <-2V1 00-262

<1-6,, 007266 1-0,, ,-276 0-22, bcdbe ,-<2, 1-WW6 ,-<2, 0-<V7 ,-<2, 0-<V7 W-606 00-726

<1-62, 00V<,7 1-02, ,-277 0-7,, bcdbe ,-W,, .-11. ,-W,, 6-,6W ,-W,, 6-,6W W-<7. 00-V<0

<1-1,, 00W,W< 1-6,, ,-2V0 0-72, bcdbe ,-W2, .-7<1 ,-W2, 6-0<1 ,-W2, 6-0<1 0,-26< 00-W0,
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@(A(% ,-02. 9(B?9;4- 6 9(B?9;4- 6 9(B?9;4- 6 9(B?9;4- 6
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@I'9;&;P(=?9;4?D(.

Q5B;'9KID'4(R5&4Q5B;'9KID'4(R5&4

@I'9;&;P(=?9;4?D(6 @I'9;&;P(=?9;4?D(1

%5*'4S';&?9(
T?&9;M

@I'9;&;P(=?9;4?D(0

Q5B;'9KID'4(R5&4U54;&B'D(H4&J&B5

@I'D&;P(=?9;4?D(0

Q5B;'9KID'4(R5&4

<1-12, 06,.0V 1-62, ,-2W7 0-W,, XYZX[ 0-,,, 2-,., 0-,,, 6-1., 0-,,, 6-1., 00-6,6 06-,.6

<1-.,, 01,W76 1-1,, ,-2<0 0-W2, XYZX[ 0-,2, 2-.,1 0-,2, 6-.V< 0-,2, 6-.V< 00-<<W 01-,W7

<1-.2, 0112.< 1-12, ,-2<2 0-<,, XYZX[ 0-0,, 2-WW1 0-0,, 6-72< 0-0,, 6-72< 06-2<0 01-122

\]̂�__ ]̀abcb �d��� ��� ]̂b__ _̂�e_ `̂\�_ fghfi `̂̀ �_ ầ be `̂̀ �_ ĉ\̀e `̂̀ �_ ĉ\̀e ]̀̂c\b ]̀̂abc

j?;5M(k (l(TT(CD5:(&9G&B';5M(;N5(5D5:';&?9(?J(;N5(m54*'959;(m??D-

(l(@=(CD5:(&9G&B';5M(;N5(5D5:';&?9(?J(;N5(M;?4'K5(:?DI*5(45nI&45G(oP(pHC(J?4(nI'D&;P(B?9;4?D-

(l(Cq;-(%5;-(&9G&B';5M(;N5(5D5:';&?9(?J(5q;59G5G(G5;59;&?9(m4?:&G5G(o'M5G(?9(;N5(G5;59;&?9(?J(;N5(62(**(M;?4*(J?4('(6.(;?(.<(N?I4(G4'>G?>9(;&*5-

(l(0,,lr5'4(&9G&B';5M(;N5(5D5:';&?9(?J(;N5(*'q&*I*('DD?>'oD5(0,,lP5'4(>';54(D5:5D(&9(;N5(*'&9(m?9G(B5DD-

(l(s?m(?J(t54*(&9G&B';5M(;N5(5D5:';&?9(';(;N5(;?m(?J(;N5(o54*-

(l(F5'G(D?MM5M(J?4(45:54M5(K4'G5(m&m5(&9BDIG5G(&9(nI'D&;P(B?9;4?D(?I;JD?>(B'DBID';&?9M-
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9-0 :;0<(=,>,%?05
&5@5( @2AB@ AC D@2EB@
&5@5F G2@H@ AC BCE2DI@
&5@5= G2I@@ AC BHB2I@@
&5@G( 52@E@ AC H@2G@@
&5@GF B2AB@ AC BIB2EB@
&5@G= G2I5@ AC BHG2BC@
&5@A( 52AA@ AC 5C52CA@
&55@( @2DE@ D5 EG2BE@
&55B( @2ED@ D5 I@2ID@
&55BF 52G@@ AC 5552A@@
&55B= 52C@@ D5 55G2C@@
&55BJ B2BB@ AC 5H@2HB@
&55B! B2DH@ AC BGH2HI@
&B@5( @2H@@ D5 CG2H@@
&B@B( I2CG@ D5 GBA2DG@
&B@G( @2HB@ CI EA2AA@
&B@I( @2GI@ CI B52DC@
&B@E( G2DA@ CI BI52HB@
&B@C( 5255@ CI D52@I@
&B@D( 52@I@ CI CC2EC@
&B@A( @2CG@ D5 II2DG@
&B@H( @2IA@ D5 GI2@A@
&55@5( @25A@ AC 5E2IA@
&55@5F @2EI@ AC IC2II@
&55@5= @2DH@ AC CD2HI@
&55@5J @2AG@ CI EG25B@
&55@5! 52E5@ CI HC2CI@
&55@5K 52H5@ D5 5GE2C5@
&55@B( E2B@@ D5 GCH2B@@
&B@@5( @2AH@ D5 CG25H@
&B@D@( 525C@ CI DI2BI@
&B@D5( B2I5@ AC B@D2BC@
&B@D5F G2I5@ BH HA2AH@
&B@D5= I2AG@ D5 GIB2HG@
&B@H@( @25A@ D5 5B2DA@
&LMNBIC B2AH@ CI 5AI2HC@
&O55I @255@ IH E2GH@
&O55G @25G@ IH C2GD@
&O55B& @25D@ IH A2GG@
& 55B& @25I@ DG 5@2BB@
& 55G @2GI@ DG BI2AB@
& 55BL @2@C@ DG I2GA@
& 5@5 @2B@@ DG 5I2C@@
& 5@B @25A@ DG 5G25I@
&P5@I @2IB@ @ @2@@@
& 5@C @25E@ DG 5@2HE@
& 55I @2BH@ DG B525D@
& 5@I @25@@ DG D2G@@
&O55BL @2@H@ IH I2I5@
&O5@I @2BB@ IH 5@2DA@
& GH@5Q @2BD@ AC BG2BB@
& GH@@L @2BB@ AC 5A2HB@
& EIQ @25D@ AC 5I2CB@
& EE&Q @25B@ AC 5@2GB@
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& 99:; <255< => ?2@><
& 99A <2<=< => >2==<
& 9>; <25B< => 5@2>C<
& D?<5E <25?< => 5>2D@<
& 9@E <255< => ?2@><
& 99&E <2<?> => =2C9>
& 99:E <2<?> => =2C9>
& 9>E <2<?B => =2D@C
&;FGC& 5295> 5<< 5952><<
&;FGC: <2BC< @? D92C=<
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Appendix D 
Sanitary Sewer Design Sheets and Sanitary Calculations 

  



D1



SANITARY SEWER DESIGN SHEET (PRELIMINARY)

Legend: PROJECT SPECIFIC INFO
USER DESIGN INPUT
CUMILATIVE CELL
CALCULATED DESIGN CELL OUTPUT
CALCULATED ANNUAL CELL OUTPUT

Sam Bahia CALCULATED RARE CELL OUTPUT
118224-GP AND 118224-SAN USER AS-BUILT INPUT

 

SINGLES SEMIS/ 
TOWNS APARTS PARK 

AREA (ha)
POPULATION 

(in 1000's)

CUMULATIVE 
POPULATION 

(in 1000's)

PEAK
FACTOR

 M

AVG POPULATION 
FLOW 
Q(q) 
(L/s)

PEAKED DESIGN 
POP FLOW 

Q(p) 
(L/s)

PEAKED 
ANNUAL/RARE 

POP FLOW 
Q(AR - Res) 

(L/s)

RESIDENTIAL 
DRAINAGE AREA

 (ha.)

CUMULATIVE RES DRAINAGE AREA 
(ha.)

COMMERICA
L / 

INSTIUTIONA
L

AREA  
(ha.)

CUMULATIVE 
COMMERICAL 

/ 
INSTIUTIONAL

AREA  
(ha.)

AVG DESIGN
COMMERICAL / 
INSTIUTIONAL

FLOW Q (ci)
(L/s)

COMMERICAL / 
INSTIUTIONAL

PEAK
FACTOR

CUMULATIVE 
ICI 

DRAINAGE 
AREA
 (ha.)

PEAKED 
DESIGN

ICI FLOW 
Q (CI)
(L/s)

CUMULATIVE 
EXTRANOUS 
DRAINAGE 

AREA 
(ha.)

DESIGN 
EXTRAN. 

FLOW  
Q(e)
(L/s)

TOTAL 
DESIGN 
FLOW
Q(D)
(L/s)

LENGTH     
(m)

PIPE SIZE 
(mm) AND 
MATERIAL

PIPE ID 
ACTUAL 

(m)

ROUGH. 
(n)

DESIGN 
GRADE 

(%)
CAPACITY (L/s)

FULL FLOW 
VELOCITY 

(m/s)

Qpeak Design /
Qcap

A1 169 165 0.000 0.000 4.00 0.00 0.00 0.00 1.570 1.570 0.000 0.000 0.00 1.00 0.000 0.00 1.570 0.52 0.52 123.7 250 PVC 0.254 0.013 0.25 31.0 0.61 1.7%
A2, A3 165 163 168 0.353 0.353 4.00 1.14 3.66 1.96 1.160 2.730 0.000 0.000 0.00 1.00 0.000 0.00 2.730 0.90 4.56 72.5 250 PVC 0.254 0.013 0.25 31.0 0.61 14.7%

A4 163 161 14 0.038 0.391 4.00 1.27 4.05 2.17 0.470 3.200 0.000 0.000 0.00 1.00 0.000 0.00 3.200 1.06 5.11 102.9 250 PVC 0.254 0.013 0.25 31.0 0.61 16.5%
A5 161 159 4 0.011 0.401 4.00 1.30 4.16 2.23 0.150 3.350 0.000 0.000 0.00 1.00 0.000 0.00 3.350 1.11 5.27 14.1 250 PVC 0.254 0.013 0.50 43.9 0.87 12.0%
A6 159 151 28 0.076 0.477 3.98 1.55 4.93 2.64 0.150 3.500 0.000 0.000 0.00 1.00 0.000 0.00 3.500 1.16 6.08 112.1 250 PVC 0.254 0.013 0.25 31.0 0.61 19.6%

A7 157 155 27 0.073 0.073 4.00 0.24 0.76 0.41 0.760 0.760 0.000 0.000 0.00 1.00 0.000 0.00 0.760 0.25 1.01 102.8 200 PVC 0.203 0.013 0.35 20.2 0.62 5.0%
A8 155 153 4 0.011 0.084 4.00 0.27 0.87 0.47 0.170 0.930 0.000 0.000 0.00 1.00 0.000 0.00 0.930 0.31 1.17 13.8 200 PVC 0.203 0.013 0.50 24.2 0.75 4.9%
A9 153 151 10 0.027 0.111 4.00 0.36 1.15 0.62 0.340 1.270 0.000 0.000 0.00 1.00 0.000 0.00 1.270 0.42 1.57 62.5 200 PVC 0.203 0.013 0.35 20.2 0.62 7.7%

Street 2 A10 151 145 8 0.022 0.609 3.93 1.97 6.21 3.32 0.330 5.100 0.000 0.000 0.00 1.00 0.000 0.00 5.100 1.68 7.89 76.3 250 PVC 0.254 0.013 0.25 31.0 0.61 25.4%

Street 1 A12 147 145 14 0.038 0.038 4.00 0.12 0.39 0.21 0.450 0.450 0.000 0.000 0.00 1.00 0.000 0.00 0.450 0.15 0.54 98.1 250 PVC 0.254 0.013 0.25 31.0 0.61 1.7%
A11 147 EX 25 0.068 0.068 4.00 0.22 0.70 0.38 0.780 0.780 0.000 0.000 0.00 1.00 0.000 0.00 0.780 0.26 0.96 64.5 200 PVC 0.203 0.013 0.65 27.6 0.85 3.5%

A13 145 141 9 0.024 0.671 3.90 2.18 6.80 3.64 0.330 5.880 0.000 0.000 0.00 1.00 0.000 0.00 5.880 1.94 8.74 77.3 300 PVC 0.305 0.013 0.20 45.1 0.62 19.4%
A14 143 141 2 0.005 0.005 4.00 0.02 0.06 0.03 0.080 0.080 0.000 0.000 0.00 1.00 0.000 0.00 0.080 0.03 0.08 16.6 200 PVC 0.203 0.013 1.20 37.5 1.16 0.2%

A15 141 139 20 0.068 0.745 3.88 2.41 7.49 4.01 0.800 6.760 0.000 0.000 0.00 1.00 0.000 0.00 6.760 2.23 9.72 113.9 300 PVC 0.305 0.013 0.20 45.1 0.62 21.5%
A16 139 137 2 0.007 0.752 3.88 2.44 7.55 4.05 0.180 6.940 0.000 0.000 0.00 1.00 0.000 0.00 6.940 2.29 9.84 14.6 300 PVC 0.305 0.013 0.50 71.3 0.98 13.8%
A18 137 129 6 0.020 0.772 3.87 2.50 7.75 4.15 0.270 7.210 0.000 0.000 0.00 1.00 0.000 0.00 7.210 2.38 10.12 62.8 300 PVC 0.305 0.013 0.20 45.1 0.62 22.4%

Street 3 A18 143 133 6 0.016 0.016 4.00 0.05 0.17 0.09 0.290 0.290 0.000 0.000 0.00 1.00 0.000 0.00 0.290 0.10 0.26 56..5 200 PVC 0.203 0.013 0.65 27.6 0.85 1.0%

Street 5 A19 135 133 3 0.010 0.010 4.00 0.03 0.11 0.06 0.150 0.150 0.000 0.000 0.00 1.00 0.000 0.00 0.150 0.05 0.16 27.7 200 PVC 0.203 0.013 0.65 27.6 0.85 0.6%

A20 133 131 7 0.024 0.050 4.00 0.16 0.52 0.28 0.280 0.720 0.000 0.000 0.00 1.00 0.000 0.00 0.720 0.24 0.76 40.4 200 PVC 0.203 0.013 0.35 20.2 0.62 3.7%
A21 131 129 14 0.048 0.098 4.00 0.32 1.01 0.54 0.560 0.560 0.000 0.000 0.00 1.00 0.000 0.00 0.560 0.18 1.20 84.3 200 PVC 0.203 0.013 0.35 20.2 0.62 5.9%

A22 129 127 6 0.020 0.890 3.83 2.88 8.84 4.74 0.330 8.100 0.000 0.000 0.00 1.00 0.000 0.00 8.100 2.67 11.52 73.0 300 PVC 0.305 0.013 0.20 45.1 0.62 25.5%
A23 127 125 10 0.034 0.924 3.82 3.00 9.16 4.91 0.440 8.540 0.000 0.000 0.00 1.00 0.000 0.00 8.540 2.82 11.98 56.6 300 PVC 0.305 0.013 0.20 45.1 0.62 26.5%
A24 125 123 2 0.007 0.931 3.82 3.02 9.22 4.94 0.120 8.660 0.000 0.000 0.00 1.00 0.000 0.00 8.660 2.86 12.08 11.2 300 PVC 0.305 0.013 0.50 71.3 0.98 16.9%
A25 123 121 3 0.010 0.941 3.82 3.05 9.31 4.99 0.150 8.810 0.000 0.000 0.00 1.00 0.000 0.00 8.810 2.91 12.22 23.6 300 PVC 0.305 0.013 0.20 45.1 0.62 27.1%
A26 121 113 15 0.051 0.992 3.80 3.22 9.78 5.24 0.620 9.430 0.000 0.000 0.00 1.00 0.000 0.00 9.430 3.11 12.89 96.7 300 PVC 0.305 0.013 0.20 45.1 0.62 28.6%

A27 119 117 17 0.058 0.058 4.00 0.19 0.60 0.32 0.710 0.710 0.000 0.000 0.00 1.00 0.000 0.00 0.710 0.23 0.83 103.0 200 PVC 0.203 0.013 0.35 20.2 0.62 4.1%
A28 117 115 2 0.007 0.065 4.00 0.21 0.67 0.36 0.160 0.870 0.000 0.000 0.00 1.00 0.000 0.00 0.870 0.29 0.96 14.0 200 PVC 0.203 0.013 0.50 24.2 0.75 4.0%
A29 115 113 7 0.024 0.088 4.00 0.29 0.92 0.49 0.330 1.200 0.000 0.000 0.00 1.00 0.000 0.00 1.200 0.40 1.31 63.2 200 PVC 0.203 0.013 0.35 20.2 0.62 6.5%

Street 6 A30 113 105 6 0.020 1.101 3.77 3.57 10.77 5.77 0.290 10.920 0.000 0.000 0.00 1.00 0.000 0.00 10.920 3.60 14.37 72.3 300 PVC 0.305 0.013 0.20 45.1 0.62 31.9%

FUTURE CAP2 101 113 0.384 0.384 4.00 1.25 3.98 2.13 3.470 3.470 0.000 0.000 0.00 1.00 0.000 0.00 3.470 1.15 5.13 40.4 200 PVC 0.203 0.013 0.35 20.2 0.62 25.3%
A31 101 103 8 0.027 0.411 4.00 1.33 4.27 2.29 0.500 3.970 0.000 0.000 0.00 1.00 0.000 0.00 3.970 1.31 5.58 12.5 200 PVC 0.203 0.013 0.50 24.2 0.75 23.0%
A32 103 105 5 0.017 0.428 4.00 1.39 4.44 2.38 0.270 4.240 0.000 0.000 0.00 1.00 0.000 0.00 4.240 1.40 5.84 46.9 200 PVC 0.203 0.013 0.35 20.2 0.62 28.9%

A34 105 107 12 0.041 1.570 3.67 5.09 14.92 7.99 0.500 0.500 0.000 0.00 1.00 0.000 0.00 0.500 0.17 15.09 98.4 300 PVC 0.305 0.013 0.20 45.1 0.62 33.4%
A35 107 109 2 0.007 1.577 3.66 5.11 14.98 8.02 0.120 0.620 0.000 0.000 0.00 1.00 0.000 0.00 0.620 0.20 15.18 28.3 300 PVC 0.305 0.013 0.20 45.1 0.62 33.7%

A36, A37 109 111 4 1.000 0.017 1.594 3.66 5.17 15.13 8.10 0.210 0.830 0.000 0.000 0.00 1.00 0.000 0.00 0.830 0.27 15.40 26.6 300 PVC 0.305 0.013 0.20 45.1 0.62 34.1%
- 111 205 0 0.000 1.594 3.66 5.17 15.13 8.10 0.000 0.830 0.000 0.000 0.00 1.00 0.000 0.00 0.830 0.27 15.40 1.8 300 PVC 0.305 0.013 0.50 71.3 0.98 21.6%

TRUNK SANITARY SEWER

FUTURE, A33 CAP1 201 6.470 5.473 5.473 2.77 17.74 39.30 21.06 48.380 48.380 40.860 40.860 13.24 1.50 40.860 19.86 89.240 29.45 88.62 36.6 525 CONC 0.533 0.013 0.35 265.4 1.19 33.4%

- 201 203 0.000 7.002 3.11 22.69 56.40 30.21 0.500 48.880 0.000 40.860 13.24 1.50 40.860 19.86 89.740 29.61 105.87 96.7 525 CONC 0.533 0.013 0.10 141.9 0.63 74.6%
- 203 205 0.000 8.596 3.02 27.86 67.30 36.05 0.120 49.000 0.000 40.860 13.24 1.50 40.860 19.86 89.860 29.65 116.81 29.2 525 CONC 0.533 0.013 0.10 141.9 0.63 82.3%
- 205 1A 0.000 8.596 3.02 27.86 67.30 36.05 1.000 50.830 0.000 40.860 13.24 1.50 40.860 19.86 91.690 30.26 117.42 27.7 525 CONC 0.533 0.013 0.10 141.9 0.63 82.8%

TOTALS 264 151 168 7.470 8.604
DEMAND EQUATION CAPACITY EQUATION
Design Parameters: Definitions: Q full= (1/n) A R^(2/3)So^(1/2)
1.  Q(D), Q(A), Q(R) = Q(p) + Q(fd) + Q(ici) +  Q(e)  Q(D) = Peak Design Flow (L/sec) Q(A) = Peak Annual Flow (L/sec) Q(R) = Peak Rare Flow (L/sec) Where : Q full = Capacity (L/s)
2.  Q(p) = (P x q x M x K / 86,400) Q(e) = Extraneous Flow (L/sec) n = Manning coefficient of roughness (0.013)

280 L/per/day (design) Q(p) = Population Flow (L/sec) A = Flow area (m2)
200 L/per/day (annual and rare) K = Harmon Correction Factor Singles Semis/Towns Apts (2-BR) R = Wetter perimenter (m)

4. M = Harmon Formula (maximum of 4.0) P = Residential Population 3.4 2.7 2.1 So = Pipe Slope/gradient
Typ Service Diameter (mm)

5.  K = 0.8 (design) Typ Service Length (m) 15 15
0.6 (annual and rare) I/I Pipe Rate (L/mm dia/m/hr) = 0.007

6.  Park flow is considered equivalent to a single unit / ha Q(fd) = Foundation Flow (L/sec)
Park Demand = 1 Single Unit Equivalent / Park ha Q(ici) = Industrial / Commercial / Institutional Flow (L/sec)

7. Foundation Drains 0.45 L/s/unit Institutional / Commercial / Industrial Industrial Commercial / Institutional
8.  Q(ici) = ICI Area x ICI Flow x ICI Peak Design = 35000 28000 L/gHa/d
9  Q(e) = 0.33 L/sec/ha (design) Annual / Rare = 10000 17000 L/gHa/d

0.30 L/sec/ha (annual) ICI Peak * Design = Std ICI --> 1.0 1.5 * ICI Peak = 1.0 Default, 1.5 if ICI in contributing area is >20% (design only)
0.55 L/sec/ha (rare) Annual / Rare =

NOTES
External Flows to be determined as part of detailed design process. Futher coordination with DSEL required.
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TO TRUNK SANITARY SEWER
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AREA METHOD
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Boundary Conditions for BMR Lands 

 

Date Provided September-19  

   

Scenario 
Demand 

L/min  L/s 

Average Daily Demand 306.06 5.101 

Maximum Daily Demand 765.06 12.751 

Peak Hour 1683.18 28.053 

Fire Flow Demand #1 10020 167 

Fire Flow Demand #2 13020 217 

Fire Flow Demand #3 15000 250 

   

   
# of connections 2  

Location:   

 



 
 

Results:  

 
Connection 1 - Jargeau Road 

   

Demand Scenario Head (m) Pressure1 (psi) 

Maximum HGL 130.9 61.0 

Peak Hour 127.0 55.4 

Max Day plus Fire 1 122.5 49.1 

Max Day plus Fire 3 116.5 40.5 

 1 Ground Elevation = 88.0 m   

Max Day Plus Fire 2 = 118.9, 43.9    
Connection 2 - Beaugency Street 

   

Demand Scenario Head (m) Pressure1 (psi) 

Maximum HGL 130.9 61.0 

Peak Hour 127.0 55.4 

Max Day plus Fire 1 120.9 46.8 

Max Day plus Fire 3 113.2 35.9 

1 Ground Elevation = 88.0 m   

Max Day Plus Fire 2 = 116.3, 40.2   
Connection 3 - Innes Rd (Optional) 

   

Demand Scenario Head (m) Pressure1 (psi) 

Maximum HGL 130.9 56.4 

Peak Hour 127.0 50.9 

Max Day plus Fire 1 127.1 51.0 

Max Day plus Fire 3 126.0 49.5 

1 Ground Elevation = 91.2 m   

Max Day Plus Fire 2 = 126.4, 50.1 

Notes:  

1. Please interpolate to estimate HGL elevations at fire flow demand 2. 

Disclaimer 

The boundary condition information is based on current operation of the city water distribution system. 

The computer model simulation is based on the best information available at the time. The operation of 

the water distribution system can change on a regular basis, resulting in a variation in boundary 

conditions. The physical properties of watermains deteriorate over time, as such must be assumed in the 

absence of actual field test data. The variation in physical watermain properties can therefore alter the 

results of the computer model simulation. Fire Flow analysis is a reflection of available flow in the 

watermain; there may be additional restrictions that occur between the watermain and the hydrant that 

the model cannot take into account.  



Attachment B1 - Wood, Ordinary Non-Combustible

FUS - Fire Flow Calculations
As per 1999 Fire Underwriter's Survey Guidelines

118224

The Commons (3610 Innes Road)

6/24/2021 Legend

BCS

BHB

Lots 24 to 59 - Single Family

Wood frame

Total Fire 

Flow

(L/min)

Construction Material

Wood frame Yes 1.5

Ordinary construction 1

Non-combustible construction 0.8

Modified Fire resistive construction (2 hrs) 0.6

Fire resistive construction (> 3 hrs) 0.6

Building Footprint (m
2
) 3297

Number of Floors/Storeys 2

Area of structure considered (m
2
) 6,594

Base fire flow without reductions

F = 220 C (A)
0.5

Occupancy hazard reduction or surcharge

Non-combustible -25%

Limited combustible Yes -15%

Combustible 0%

Free burning 15%

Rapid burning 25%

Sprinkler Reduction

Adequately Designed System (NFPA 13) No -30%

Standard Water Supply No -10%

Fully Supervised System No -10%

0%

Exposure Surcharge (cumulative %) Surcharge

North Side 3.1 - 10 m 20%

East Side 20.1 - 30 m 10%

South Side 10.1 - 20 m 15%

West Side 10.1 - 20 m 15%

60%

Total Required Fire Flow, rounded to nearest 1000L/min L/min 37,000

or L/s 617

or USGPM 9,775

Hours 8.5

m
3 18870

Building Description:

Floor Area

Reviewed By:

Value UsedInput

Multiplier

Base Fire Flow

1

Step

Coefficient 

related to type 

of construction 

C

1.5

A

F

2

Reductions or Surcharges

27,000

6 (1) + (2) + (3)

7 Storage Volume
Required Volume of Fire Flow (m

3
)

Required Duration of Fire Flow (hours)

(2,000 L/min < Fire Flow < 45,000 L/min)

Results

0(2)
4

3

Reduction/Surcharge

(3)
5

13,770

Reduction

Cumulative Total

Cumulative Total

22,950-15%(1)

Date:

Input By:

Novatech Project #:

Project Name:

M:\2018\118224\DATA\Calculations\Sewer Calcs\Water\20200403-FUS-2story.xlsx



Attachment B1 - Wood, Ordinary Non-Combustible

FUS - Fire Flow Calculations
As per 1999 Fire Underwriter's Survey Guidelines

118224

The Commons (3610 Innes Road)

6/24/2021 Legend

BCS

BHB

Block 114 to 120 

Wood frame

Total Fire 

Flow

(L/min)

Construction Material

Wood frame Yes 1.5

Ordinary construction 1

Non-combustible construction 0.8

Modified Fire resistive construction (2 hrs) 0.6

Fire resistive construction (> 3 hrs) 0.6

Building Footprint (m
2
) 4500

Number of Floors/Storeys 2

Area of structure considered (m
2
) 9,000

Base fire flow without reductions

F = 220 C (A)
0.5

Occupancy hazard reduction or surcharge

Non-combustible -25%

Limited combustible Yes -15%

Combustible 0%

Free burning 15%

Rapid burning 25%

Sprinkler Reduction

Adequately Designed System (NFPA 13) No -30%

Standard Water Supply No -10%

Fully Supervised System No -10%

0%

Exposure Surcharge (cumulative %) Surcharge

North Side 3.1 - 10 m 20%

East Side 10.1 - 20 m 15%

South Side 20.1 - 30 m 10%

West Side 20.1 - 30 m 10%

55%

Total Required Fire Flow, rounded to nearest 1000L/min L/min 41,000

or L/s 683

or USGPM 10,832

Hours 9.5

m
3 23370

7 Storage Volume
Required Duration of Fire Flow (hours)

Required Volume of Fire Flow (m
3
)

Results

6 (1) + (2) + (3)
(2,000 L/min < Fire Flow < 45,000 L/min)

5
(3) 14,493

Cumulative Total

4

Reduction

(2) 0

Cumulative Total

Reductions or Surcharges

3

Reduction/Surcharge

(1) -15% 26,350

2

Floor Area

A

F 31,000

1

Multiplier

Coefficient 

related to type 

of construction 

C

1.5

Date:

Input By:

Reviewed By:

Building Description:

Step Input Value Used

Base Fire Flow

Novatech Project #:

Project Name:

M:\2018\118224\DATA\Calculations\Sewer Calcs\Water\20200403-FUS-2story.xlsx



Attachment B1 - Wood, Ordinary Non-Combustible

FUS - Fire Flow Calculations
As per 1999 Fire Underwriter's Survey Guidelines

118224

The Commons (3610 Innes Road)

6/24/2021 Legend

BCS

BHB

Lots 20 to 23, 146 to 151 - Single Family (contiguous block basis)

Wood frame

Total Fire 

Flow

(L/min)

Construction Material

Wood frame Yes 1.5

Ordinary construction 1

Non-combustible construction 0.8

Modified Fire resistive construction (2 hrs) 0.6

Fire resistive construction (> 3 hrs) 0.6

Building Footprint (m
2
) 1570

Number of Floors/Storeys 2

Area of structure considered (m
2
) 3,140

Base fire flow without reductions

F = 220 C (A)
0.5

Occupancy hazard reduction or surcharge

Non-combustible -25%

Limited combustible Yes -15%

Combustible 0%

Free burning 15%

Rapid burning 25%

Sprinkler Reduction

Adequately Designed System (NFPA 13) No -30%

Standard Water Supply No -10%

Fully Supervised System No -10%

0%

Exposure Surcharge (cumulative %) Surcharge

North Side 10.1 - 20 m 15%

East Side 10.1 - 20 m 15%

South Side > 45.1m 0%

West Side 20.1 - 30 m 10%

40%

Total Required Fire Flow, rounded to nearest 1000L/min L/min 21,000

or L/s 350

or USGPM 5,548

Hours 4.5

m
3 5670

7 Storage Volume
Required Duration of Fire Flow (hours)

Required Volume of Fire Flow (m
3
)

Results

6 (1) + (2) + (3)
(2,000 L/min < Fire Flow < 45,000 L/min)

5
(3) 6,120

Cumulative Total

4

Reduction

(2) 0

Cumulative Total

Reductions or Surcharges

3

Reduction/Surcharge

(1) -15% 15,300

2

Floor Area

A

F 18,000

1

Multiplier

Coefficient 

related to type 

of construction 

C

1.5

Date:

Input By:

Reviewed By:

Building Description:

Step Input Value Used

Base Fire Flow

Novatech Project #:

Project Name:

M:\2018\118224\DATA\Calculations\Sewer Calcs\Water\20200403-FUS-2story.xlsx



Attachment B1 - Wood, Ordinary Non-Combustible

FUS - Fire Flow Calculations
As per 1999 Fire Underwriter's Survey Guidelines

118224

The Commons (3610 Innes Road)

6/24/2021 Legend

BCS

BHB

Lots 1 to 11, 91 to 97 - Single Family (contiguous block basis)

Wood frame

Total Fire 

Flow

(L/min)

Construction Material

Wood frame Yes 1.5

Ordinary construction 1

Non-combustible construction 0.8

Modified Fire resistive construction (2 hrs) 0.6

Fire resistive construction (> 3 hrs) 0.6

Building Footprint (m
2
) 2826

Number of Floors/Storeys 2

Area of structure considered (m
2
) 5,652

Base fire flow without reductions

F = 220 C (A)
0.5

Occupancy hazard reduction or surcharge

Non-combustible -25%

Limited combustible Yes -15%

Combustible 0%

Free burning 15%

Rapid burning 25%

Sprinkler Reduction

Adequately Designed System (NFPA 13) No -30%

Standard Water Supply No -10%

Fully Supervised System No -10%

0%

Exposure Surcharge (cumulative %) Surcharge

North Side 20.1 - 30 m 10%

East Side 20.1 - 30 m 10%

South Side 20.1 - 30 m 10%

West Side 20.1 - 30 m 10%

40%

Total Required Fire Flow, rounded to nearest 1000L/min L/min 30,000

or L/s 500

or USGPM 7,926

Hours 7

m
3 12600

7 Storage Volume
Required Duration of Fire Flow (hours)

Required Volume of Fire Flow (m
3
)

Results

6 (1) + (2) + (3)
(2,000 L/min < Fire Flow < 45,000 L/min)

5
(3) 8,500

Cumulative Total

4

Reduction

(2) 0

Cumulative Total

Reductions or Surcharges

3

Reduction/Surcharge

(1) -15% 21,250

2

Floor Area

A

F 25,000

1

Multiplier

Coefficient 

related to type 

of construction 

C

1.5

Date:

Input By:

Reviewed By:

Building Description:

Step Input Value Used

Base Fire Flow

Novatech Project #:

Project Name:

M:\2018\118224\DATA\Calculations\Sewer Calcs\Water\20200403-FUS-2story.xlsx



Attachment B1 - Wood, Ordinary Non-Combustible

FUS - Fire Flow Calculations
As per 1999 Fire Underwriter's Survey Guidelines

118224

The Commons (3610 Innes Road)

6/24/2021 Legend

BCS

BHB

Block 102 - Townhouse Block

Wood frame

Total Fire 

Flow

(L/min)

Construction Material

Wood frame Yes 1.5

Ordinary construction 1

Non-combustible construction 0.8

Modified Fire resistive construction (2 hrs) 0.6

Fire resistive construction (> 3 hrs) 0.6

Building Footprint (m
2
) 875

Number of Floors/Storeys 2

Area of structure considered (m
2
) 1,750

Base fire flow without reductions

F = 220 C (A)
0.5

Occupancy hazard reduction or surcharge

Non-combustible -25%

Limited combustible Yes -15%

Combustible 0%

Free burning 15%

Rapid burning 25%

Sprinkler Reduction

Adequately Designed System (NFPA 13) No -30%

Standard Water Supply No -10%

Fully Supervised System No -10%

0%

Exposure Surcharge (cumulative %) Surcharge

North Side 0 - 3 m  25%

East Side 30.1- 45 m 5%

South Side 20.1 - 30 m 10%

West Side 0 - 3 m  25%

65%

Total Required Fire Flow, rounded to nearest 1000L/min L/min 20,000

or L/s 333

or USGPM 5,284

Hours 4.5

m
3 5400

7 Storage Volume
Required Duration of Fire Flow (hours)

Required Volume of Fire Flow (m
3
)

Results

6 (1) + (2) + (3)
(2,000 L/min < Fire Flow < 45,000 L/min)

5
(3) 7,735

Cumulative Total

4

Reduction

(2) 0

Cumulative Total

Reductions or Surcharges

3

Reduction/Surcharge

(1) -15% 11,900

2

Floor Area

A

F 14,000

1

Multiplier

Coefficient 

related to type 

of construction 

C

1.5

Date:

Input By:

Reviewed By:

Building Description:

Step Input Value Used

Base Fire Flow

Novatech Project #:

Project Name:

M:\2018\118224\DATA\Calculations\Sewer Calcs\Water\20200403-FUS-2story.xlsx

(contiguous block basis)
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FIGURE E4
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Contiguous Block 1 - Required Fire Flow = 21000 L/min
3 Class AA - (<75m) Hydrants = 17100 L/min
2 Class AA - (>75m <150m) Hydrants = 7600 L/min 
Total Contribution to Required Fire Flow = 24700 L/min

Class AA (<75m)

Class AA (>75m <150m)

Contiguous Block 2 - Required Fire Flow = 30000 L/min
4 Class AA - (<75m) Hydrants = 22800 L/min
2 Class AA - (>75m <150m) Hydrants = 7600 L/min 
Total Contribution to Required Fire Flow = 30400 L/min

Class AA (<75m)

Class AA (<75m)

Class AA (>75m <150m)

Class AA (>75m <150m)

Class AA (>75m <150m)

Class AA (<75m)

Class AA (<75m)

Class AA (<75m)

Class AA (<75m)



FIGURE E5

Contiguous Block 3 - Required Fire Flow = 20000 L/min
3 Class AA (<75m) Hydrants = 17100 L/min
1 Class AA Hydrants (>75m <150m) = 3800 L/min 
Total Contribution to Required Fire Flow = 20900 L/min
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30

 m
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8.
00

 m

Class AA (<75m)

Class A (>75m <150m)

Class AA (<75m)

Class AA (<75m)

















Novatech Project #: 118224

Project Name: 3610 Innes Road (Former BMR Lands)

Date: 10/04/2019

Date Revised: 3/4/2020

OVERALL WATER DEMAND

RESIDENTIAL BASIC DAY MAX. DAY PEAK HOUR

NUMBER OF UNITS POP'N DEMAND DEMAND DEMAND

(L/s) (L/s)

(pers) RES. RES. RES.

179 109 168 1 1259 5.10 12.75 28.05

ASSUMPTIONS:

RESIDENTIAL POPULATION DENSITY:- Single Dwelling 3.4 people/unit

- Semi-Detached 2.7 people/unit

- Row Townhome 2.7 people/unit

- Multi-Residential 2.1 people/unit

- Park demands, equivalent to Single Dwelling

BASIC DAY DEMAND: - Residential 350               L / c / d

MAXIMUM DAY DEMAND: - Residential 2.50 * basic day

PEAK HOUR DEMAND: - Residential 2.20 * maximum day

FIRE FLOW DEMAND: - Low Density Residential 10,000           L/min. = 167 L/s

- Typ. Row Town Blocks 13,000           L/min. = 217 L/s

- Stacked Row Town Blocks 15,000           L/min. = 250 L/s

SINGLE 

DWELLING

ROW 

TOWNHOME

MULTI-

RESIDENTIAL

(L/s)
PARK



Novatech Project #: 118224

Project Name: 3610 Innes Road (Former BMR Lands)

Date: 10/04/2019

Date Revised: 3/4/2020

JUNCTION DEMAND

RESIDENTIAL BASIC DAY MAX. DAY PEAK HOUR FIRE FLOW

JUNCTION NUMBER OF UNITS POP'N DEMAND DEMAND DEMAND DEMAND

ID SINGLE 

DWELLING

ROW 

TOWNHOME

MULTI-

RESIDENTIAL
PARK (pers) (L/s) (L/s) (L/s) (L/s)

1 84 176 0.71 1.79 3.93 167

2 84 176 0.71 1.79 3.93 167

3 8 12 60 0.24 0.60 1.33 167

4 6 14 58 0.24 0.59 1.30 167

5 6 13 56 0.22 0.56 1.24 167

6 8 14 65 0.26 0.66 1.45 167

7 25 68 0.27 0.68 1.50 167

8 3 17 56 0.23 0.57 1.25 167

9 13 44 0.18 0.45 0.98 167

10 10 10 61 0.25 0.62 1.36 167

11 15 51 0.21 0.52 1.14 167

12 15 4 62 0.25 0.63 1.38 167

13 14 48 0.19 0.48 1.06 167

14 15 51 0.21 0.52 1.14 167

15 14 48 0.19 0.48 1.06 167

16 17 58 0.23 0.59 1.29 167

17 10 1 37 0.15 0.38 0.83 167

18 13 44 0.18 0.45 0.98 167

19 12 41 0.17 0.41 0.91 167

20 0 0.00 0.00 0.00 167

21 0 0.00 0.00 0.00 167

22 0 0.00 0.00 0.00 167

23 0 0.00 0.00 0.00 167

24 0 0.00 0.00 0.00 167

25 0 0.00 0.00 0.00 167

TOTAL 179 109 168 1 1,259 5.10 12.75 28.05

ASSUMPTIONS:

RESIDENTIAL POPULATION DENSITY: - Single Dwelling 3.4 people/unit

- Semi-Detached 2.7 people/unit

- Row Townhome 2.7 people/unit

- Multi-Residential 2.1 people/unit

- Park demands, equivalent to Single Dwelling

BASIC DAY DEMAND: - Residential 350              L / c / d

MAXIMUM DAY DEMAND: - Residential 2.50 * basic day

PEAK HOUR DEMAND: - Residential 2.20 * maximum day

FIRE FLOW DEMAND: - Low Density Residential 10,000         L/min. = 167 L/s

- Typ. Row Town Blocks 13,000         L/min. = 217 L/s

- Stacked Row Town Blocks 15,000         L/min. = 250 L/s



Novatech Project #: 118224

Project Name: 3610 Innes Road (Former BMR Lands)

Date: 10/04/2019

Date Revised: 3/4/2020

MAX PRESSURES DURING BSDY CONDITIONS

STATIC STATIC STATIC STATIC

JUNCTION ELEVATION DEMAND HEAD PRESSURE PRESSURE

ID
(m) (L/s) (m) (m) (psi)

1 90.90 0.71 131.30 40.40 57

2 90.50 0.71 131.30 40.79 58

3 90.30 0.24 131.30 40.99 58

4 90.00 0.24 131.30 41.29 59

5 90.20 0.22 131.30 41.09 58

6 89.70 0.26 131.30 41.59 59

7 88.40 0.27 131.30 42.90 61

8 89.30 0.23 131.30 42.00 60

9 88.60 0.18 131.30 42.69 61

10 89.20 0.25 131.30 42.09 60

11 88.60 0.21 131.30 42.69 61

12 88.90 0.25 131.30 42.39 60

13 88.20 0.19 131.30 43.10 61

14 88.10 0.21 131.30 43.20 61

15 88.00 0.19 131.30 43.30 62

16 87.80 0.23 131.30 43.50 62

17 87.70 0.15 131.30 43.60 62

18 87.50 0.18 131.30 43.80 62

19 87.40 0.17 131.30 43.90 62

20 89.70 0.00 131.30 41.60 59

21 88.10 0.00 131.30 43.19 61

22 87.60 0.00 131.30 43.70 62

23 87.90 0.00 131.30 43.40 62

24 88.00 0.00 131.30 43.30 62

25 91.00 0.00 131.30 40.30 57



Novatech Project #: 118224

Project Name: 3610 Innes Road (Former BMR Lands)

Date: 10/04/2019

Date Revised: 3/4/2020

MIN PRESSURES DURING PKHR CONDITIONS

STATIC STATIC STATIC STATIC

JUNCTION ELEVATION DEMAND HEAD PRESSURE PRESSURE

ID
(m) (L/s) (m) (m) (psi)

1 90.90 3.91 130.08 39.18 56

2 90.50 3.91 130.06 39.56 56

3 90.30 1.32 130.06 39.76 57

4 90.00 1.32 130.06 40.06 57

5 90.20 1.21 130.06 39.86 57

6 89.70 1.43 130.06 40.36 57

7 88.40 1.49 130.08 41.68 59

8 89.30 1.27 130.07 40.77 58

9 88.60 0.99 130.06 41.46 59

10 89.20 1.38 130.06 40.86 58

11 88.60 1.16 130.06 41.46 59

12 88.90 1.38 130.06 41.16 59

13 88.20 1.05 130.07 41.87 60

14 88.10 1.16 130.07 41.97 60

15 88.00 1.05 130.07 42.07 60

16 87.80 1.27 130.08 42.28 60

17 87.70 0.83 130.18 42.48 60

18 87.50 0.98 130.10 42.60 61

19 87.40 0.94 130.10 42.70 61

20 89.70 0.00 130.07 40.37 57

21 88.10 0.00 130.06 41.96 60

22 87.60 0.00 130.10 42.50 60

23 87.90 0.00 130.22 42.32 60

24 88.00 0.00 130.09 42.09 60

25 91.00 0.00 130.24 39.24 56



Novatech Project #: 118224

Project Name: 3610 Innes Road (Former BMR Lands)

Date: 10/04/2019

Date Revised: 3/4/2020

AVAILABLE FLOW AT 20psi DURING MXDY+FF CONDITIONS

STATIC STATIC STATIC STATIC FIRE FLOW FIRE FLOW AVAILABLE

JUNCTION ELEVATION DEMAND HEAD PRESSURE PRESSURE DEMAND DEMAND FLOW

ID
(m) (L/s) (m) (m) (psi) (L/s) (L/min) (L/min)

1 90.90 1.78 130.98 40.08 57 167 10,000 13,734

2 90.50 1.78 130.97 40.48 58 167 10,000 13,722

3 90.30 0.60 130.97 40.68 58 167 10,000 14,778

4 90.00 0.60 130.97 40.98 58 167 10,000 13,650

5 90.20 0.55 130.97 40.78 58 167 10,000 13,434

6 89.70 0.65 130.97 41.28 59 167 10,000 17,046

7 88.40 0.68 130.98 42.58 61 167 10,000 34,560

8 89.30 0.58 130.98 41.68 59 167 10,000 28,722

9 88.60 0.45 130.97 42.38 60 167 10,000 14,550

10 89.20 0.63 130.97 41.78 59 167 10,000 17,904

11 88.60 0.53 130.97 42.38 60 167 10,000 16,320

12 88.90 0.63 130.97 42.08 60 167 10,000 14,508

13 88.20 0.48 130.97 42.78 61 167 10,000 15,936

14 88.10 0.53 130.97 42.88 61 167 10,000 14,028

15 88.00 0.48 130.97 42.98 61 167 10,000 14,070

16 87.80 0.58 130.98 43.18 61 167 10,000 16,644

17 87.70 0.38 131.00 43.30 62 167 10,000 23,574

18 87.50 0.45 130.98 43.49 62 167 10,000 19,398

19 87.40 0.43 130.98 43.59 62 167 10,000 12,390

20 89.70 0.00 130.98 41.28 59 167 10,000 25,728

21 88.10 0.00 130.97 42.88 61 167 10,000 12,012

22 87.60 0.00 130.98 43.39 62 167 10,000 17,238
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1.0 Introduction

Paterson Group (Paterson) was commissioned by Glenview Homes (Innes) Ltd. to

conduct a geotechnical investigation for the proposed residential development to be

located at 3604, 3636 and 3646 Innes Road, in the City of Ottawa, Ontario (Refer to

Figure 1 - Key Plan in Appendix 2).  

  

The objectives of the current geotechnical review were:

‘ to determine the subsurface soil and groundwater conditions based on the  soils

information.

‘ to provide geotechnical recommendations pertaining to design of the proposed

development including construction considerations which may affect the design.

 

The following report has been prepared specifically and solely for the aforementioned

project which is described herein.  The report contains the geotechnical findings and

recommendations pertaining to the design and construction of the subject development

as understood at the time of writing this report.  

2.0 Proposed Development

Specific details of the proposed development were not available at the time of writing

this report.  However it is understood that the proposed development will consist of

townhouse units and residential single unit dwellings.  It is also anticipated that the

development will include associated car parking areas, residential driveways, access

lanes and landscaped areas.  It is further understood that the site will be municipally

serviced.  
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3.0 Method of Investigation

3.1 Field Investigation

The field program for the current investigation was conducted between December 5

and December 7, 2018. At that time, a total of 10 (ten) boreholes (BH) were advanced

to a maximum depth of 6.7 m. Previous field investigations were completed by

Paterson between September 2014 and August 2017.  During that time, a total of 6 test

holes, consisting of boreholes and test pits were extended to a maximum depth of

7.1 m.  

Previous geotechnical investigations were also completed by others within the area of

the subject site. The results of the previous investigations by others are discussed in

the current report.  The locations of the test holes are shown on Drawing PG4026-1 -

Test Hole Location Plan included in Appendix 2.  

The boreholes were completed using a track mounted auger drill rig operated by a two

person crew. The test pits were completed using a hydraulic shovel.  All fieldwork was

conducted under the full-time supervision of Paterson personnel from our geotechnical

division under the direction of a senior engineer. The testing procedure consisted of

augering to the required depths and at the selected locations sampling the overburden.

Two (2) investigations were completed by others for environmental purposes for the

subject site.  The field work was conducted in 2013 and 2016.  A total of 34 test holes

were completed during the course of the investigations by others.  The test holes were

advanced to a maximum depth of 7.0 m below existing ground surface.  

Sampling and In Situ Testing

Soil samples were collected from the boreholes using a 50 mm diameter split spoon

sampler. Soil samples were also recovered along the sidewalls of the test pits by hand

during excavation.

All soil samples were visually inspected and initially classified on site. The split spoon

samples were placed in sealed plastic bags. All samples were transported to our

laboratory for examination and classification. The depths at which the split spoon,

auger and grab samples were recovered from the test holes are shown as SS,  AU and

G, respectively, on the Soil Profile and Test Data sheets presented in Appendix 1. 
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The Standard Penetration Test (SPT) was conducted in conjunction with the recovery

of the split-spoon samples.  The SPT results are recorded as “N” values on the Soil

Profile and Test Data sheets.  The “N” value is the number of blows required to drive

the split-spoon sampler 300 mm into the soil after a 150 mm initial penetration using

a 63.5 kg hammer falling from a height of 760 mm.

Undrained shear strength testing was carried out at regular depth intervals in cohesive

soils using a field vane apparatus.

Overburden thickness was evaluated during the course of the site investigations by

dynamic cone penetration testing (DCPT) at several borehole locations.  The DCPT

consists of driving a steel drill rod, equipped with a 50 mm diameter cone at the tip,

using a 63.5 kg hammer falling from a height of 760 mm.  The number of blows

required to drive the cone into the soil is recorded for each 300 mm increment. 

The subsurface conditions observed at the borehole and test pit locations were

recorded in detail in the field.  The soil profiles are presented on the Soil Profile and

Test Data sheets and Borehole Logs by Others in Appendix 1.

Groundwater

Flexible standpipes were installed in all boreholes to monitor the groundwater levels

subsequent to the completion of the sampling program.  Groundwater infiltration levels

were noted at the time of excavation at the test pit locations.

3.2 Field Survey

The borehole locations were determined by Paterson personnel taking into

consideration the presence of underground and aboveground services. The location

and ground surface elevation at each borehole location were provided by J.D. Barnes

Limited.  It is understood that the elevations are referenced to a geodetic datum. The

test hole locations and ground surface elevations at the test hole locations are

presented on Drawing PG4026-1 - Test Hole Location Plan in Appendix 2.
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3.3 Laboratory Testing

The soil samples recovered from the subject site were visually examined in our

laboratory to review the results of the field logging.  A total of two (2) Atterberg limit

tests were completed on selected silty clay samples.  Grain size distribution

(hydrometer) testing was also completed on two (2) soil samples and one (1) soil

sample was submitted for shrinkage testing. The results are presented in Subsection

4.2 of our current report and in Appendix 1.

3.4 Analytical Testing

One (1) soil sample was submitted to assess the corrosion potential for exposed 

ferrous metals and the potential of sulphate attacks against subsurface concrete

structures. The sample was analyzed to determine the concentration of sulphate and

chloride, the resistivity and the pH of the sample. The results are discussed in

Subsection 6.7 and shown in Appendix 1.
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4.0 Observations 

4.1 Surface Conditions 

The north portion of the subject site is currently occupied by commercial buildings with

associated paved/gravel surfaced areas used for parking and storage units.  The gravel

surfacing extends approximately 400 m south of Innes Road, and is relatively flat and

at grade with Innes Road.  The ground surface along the north portion of the site is

relatively flat and at grade with Innes Road.  The ground surface south of the gravel

surfaced area consists of grass covered, undeveloped land with occasional trees, and

slopes gradually down toward the south.  The site is bordered to the north by Innes

Road and to the east, south and west by undeveloped land.  Additional commercial

properties border the subject site to the east and west along Innes Road.    

4.2 Subsurface Profile

Overburden 

Generally, the subsurface profile at the borehole locations consisted of a layer of

topsoil, followed by a very stiff to stiff brown silty clay crust. A stiff to firm grey silty clay

deposit was encountered below the aforementioned layers.  A glacial till deposit was

encountered below the grey silty clay at some borehole locations.  The fine matrix of

the glacial till was observed to consist of grey silty clay with sand and gravel, with

occasional cobbles and boulders.  Practical refusal to augering was encountered at

BH 2-18, BH 3-18 and BH 5-18 at depths of 3.8 to 5.6 m.  Practical refusal to DCPT

was encountered at a depth of 10.4 m at BH 7.  Reference should be made to the Soil

Profile and Test Data sheets in Appendix 1 for specific details of the soil profiles

encountered at each test hole location.

Atterberg Limits Results

The results of the Atterberg Limit tests conducted within the silty clay are presented

below in Table 1 - Summary of Atterberg Limits Results and are presented in

Appendix 1. 
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Table 1 - Summary of Atterberg Limits Results 

Sample Liquid 

Limit %

Plastic

 Limit %

Plasticity Index

%

Classification

BH1-18 SS2 67 29 38 CH

BH10-18 SS3 72 29 43 CH

TP 1 G2 66 21 45 CH

TP 1 G3 71 24 47 CH

TP 2 G2 78 25 53 CH

TP 3 G2 69 25 44 CH

TP 4 G2 77 25 52 CH

TP 5 G3 70 24 46 CH

The results of the shrinkage testing of BH5 SS3 resulted in a shrinkage limit of 19%

with a shrinkage ratio of 1.71.

Hydrometer Testing

Two (2) soil samples were submitted for hydrometer testing. The results are

summarized in Table 2 and presented on the Grain Size Distribution sheets in

Appendix 1. 

Table 2 - Summary of Hydrometer Tests

Sample Gravel % Sand %

Fines Content 

Silt % Clay %

BH4-18 SS3 0 0.6 29.9 69.5

BH6-18 SS3 0 0.5 23 76.5

Bedrock

 

Based on available geological mapping, the local bedrock consists of limestone and

shale of the Bobcaygeon and Lindsay formations with an anticipated overburden

thickness of 0 to 25 m. 
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4.3 Groundwater

The groundwater levels were measured in the borehole locations on December 14,

2018, and are presented in the Soil Profile and Test Data sheets in Appendix 1.

Table 3 - Summary of Groundwater Level Readings

Test Hole

Number

Ground

Elevation (m)

Groundwater Levels (m) Recording Date

Depth Elevation

BH1-18 89.02 1.84 87.18 December 14, 2018

BH2-18 88.81 1.19 87.62 December 14, 2018

BH3-18 88.43 0.95 87.48 December 14, 2018

BH4-18 88.26 1.07 87.19 December 14, 2018

BH5-18 87.47 1.29 86.18 December 14, 2018

BH6-18 87.61 Damaged n/a December 14, 2018

BH7-18 86.93 1.02 85.91 December 14, 2018

BH8-18 87.51 Damaged n/a December 14, 2018

BH9-18 86.95 0.65 86.3 December 14, 2018

BH10-18 86.69 Frozen n/a December 14, 2018

Note: The ground surface elevations at the borehole locations were provided by JD Barnes

Limited. 

It is important to note that groundwater level readings could be influenced by surface

water infiltrating the backfilled borehole, which can lead to higher than typical

groundwater levels. The long-term groundwater level can also be estimated based on

moisture levels and colouring of the recovered soil samples. Based on these

observations at the borehole locations, the long-term groundwater level is expected at

a 3 to 4 m depth.

It should be noted that groundwater levels are subject to seasonal fluctuations,

therefore groundwater levels could differ at the time of construction.  
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5.0 Discussion

5.1 Geotechnical Assessment

From a geotechnical perspective, the subject site is considered adequate for the

proposed development. It is expected that buildings can be founded by conventional

style shallow foundations placed on undisturbed, stiff to firm silty clay, glacial till or a

clean, surface sounded bedrock bearing surface.

Due to the presence of the silty clay deposit, the subject site will be subject to

permissible grade raise recommendations. 

The above and other consideration are discussed in the following paragraphs. 

5.2 Site Grading and Preparation 

 Stripping Depth

Topsoil and deleterious fill, such as those containing organic materials, should be

stripped from under any buildings, paved areas, pipe bedding, and other settlement

sensitive structures.

Due to the presence of shallow bedrock, some bedrock removal may be required to

construct footings and municipal services.

Bedrock Removal

Based on the bedrock encountered in the area, line drilling in conjunction with hoe-

ramming or controlled blasting may be required to remove the bedrock.  In areas of

weathered bedrock and where only a small quantity of bedrock is to be removed,

bedrock removal may be possible by hoe-ramming alone.

Prior to considering blasting operations, the blasting effects on the existing services,

buildings and other structures should be addressed.  A pre-blast or pre-construction

survey of the existing structures located in proximity to the blasting operations should

be completed prior to commencing site activities. The extent of the survey should be

determined by the blasting consultant and should be sufficient to respond to any

inquiries/claims related to the blasting operations.
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As a general guideline, peak particle velocities (measured at the structures) should not

exceed 25 mm/s during the blasting program to reduce the risks of damage to the

existing structures.  

The blasting operations should be planned and conducted under the supervision of a

licensed professional engineer who is also an experienced blasting consultant.  

Excavation side slopes in sound bedrock can be excavated almost vertical side walls.

A minimum 1 m horizontal ledge, should remain between the overburden excavation

and the bedrock surface. The ledge will provide an area to allow for potential sloughing

 or a stable base for the overburden shoring system.  

Vibration Considerations

Construction operations are the cause of vibrations, and possibly sources of nuisance

to the community. Therefore, means to reduce the vibration levels as much as possible

should be incorporated in the construction operations to maintain, as much as possible,

a cooperative environment with the residents.  

The following construction equipments could be the source of vibrations: hoe ram,

compactor, dozer, crane, truck traffic, etc. Vibrations, whether caused by blasting

operations or by construction operations, could be the source of detrimental vibrations

on the nearby buildings and structures. Therefore, all vibrations are recommended to

be limited.  

Two parameters are used to determine the permissible vibrations, namely, the

maximum peak particle velocity and the frequency. For low frequency vibrations, the

maximum allowable peak particle velocity is less than that for high frequency vibrations.

As a guideline, the peak particle velocity should be less than 15 mm/s between

frequencies of 4 to 12 Hz, and 50 mm/s above a frequency of 40 Hz (interpolate

between 12 and 40 Hz). The guidelines are for current construction standards.

Considering that these guidelines are above perceptible human level and, in some

cases, could be very disturbing to some people, a pre-construction survey is

recommended be completed to minimize the risks of claims during or following the

construction of the proposed building.  

Report: PG4026-2 Revision 2
April 2, 2020 Page 9



patersongroup
Ottawa            Kingston           North Bay

Geotechnical Investigation
Proposed Residential Development

3604-3646 Innes Road - Ottawa

Fill Placement

Fill used for grading beneath the building areas should consist, unless otherwise

specified, of clean imported granular fill, such as Ontario Provincial Standard

Specifications (OPSS) Granular A or Granular B Type II material. This material should

be tested and approved prior to delivery to the site. The fill should be placed in lifts no

greater than 300 mm thick and compacted using suitable compaction equipment for the

lift thickness. Fill placed beneath the buildings should be compacted to at least 98%

of its standard Proctor maximum dry density (SPMDD).

Non-specified existing fill along with site-excavated soil can be used as general

landscaping fill where settlement of the ground surface is of minor concern. These

materials should be spread in thin lifts and at least compacted by the tracks of the

spreading equipment to minimize voids. If excavated stiff brown silty clay, free of

organics and deleterious materials, is to be used to build up the subgrade level for

areas to be paved, the silty clay, under dry conditions, should be compacted in thin lifts

to a minimum density of 95% of their respective SPMDD. Non-specified existing fill and

site-excavated soils are not suitable for use as backfill against foundation walls unless

a composite drainage blanket connected to a perimeter drainage system is provided.

Decommissioning of Standpipe Piezometers

Upon the completion of groundwater level monitoring program, the flexible standpipe

piezometers shall be properly decommissioned by licensed and experienced contractor

as per Ontario Regulation 903 to protect the water quality of existing and future

standpipes and the shared groundwater resources.

As per Ontario Regulation 903, abandonment barrier (sealant) material must be placed

continuously from the bottom of the standpipe piezometer upward to approximately 2

m below the ground surface. The abandonment barrier material must be compatible

with the quality of the water found in the standpipe piezometer, stable in the presence

of any contaminants, and should not contain any materials that may impair the integrity

of the abandonment barrier, including soil or drill cuttings. The abandonment barrier

should be placed in a manner that does not prevent the placement of clean, washed

sand or gravel adjacent to water producing zones or bedrock fractures to minimize the

loss of abandonment barrier material. However, the abandonment barrier must be

placed in a manner that prevents any movement of water, natural gas, contaminants

or other material between subsurface formations (which include aquifers) or between

a subsurface formation and the top of abandonment barrier material. After or during the

placement of the abandonment barrier, the casing or screen must be removed, if

reasonably possible. 
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During the removal of the screen, the bottom of the screen must be immersed in the

rising accumulation of the abandonment barrier until the required level is reached.

To prevent inadvertent or unauthorized access, the standpipe piezometer and the

standpipe piezometer opening must be sealed up to the ground surface by placing

50 mm or 150 mm bentonite chips, pellets, granules or powder in accordance with the

manufacturer’s specifications, and cover the bentonite with soil cover or other material

that is keeping with the immediately adjacent material.

5.3 Foundation Design

Bearing Resistance Values

Strip footings, up to 2 m wide, and pad footings, up to 4 m wide, founded on an

undisturbed, stiff silty clay can be designed using a bearing resistance value at

serviceability limit states (SLS) of 150 kPa and a factored bearing resistance value at

ultimate limit states (ULS) of 225 kPa.

Footings placed on a glacial till or engineered fill bearing surface can be designed

using a bearing resistance value at SLS of 150 kPa and at ULS of 225 kPa.

A geotechnical resistance factor of 0.5 was incorporated into the abovenoted bearing

resistance values at ULS.

An undisturbed soil bearing surface consists of one from which all topsoil and

deleterious materials, such as loose, frozen or disturbed soil, have been removed, in

the dry, prior to the placement of concrete for footings.

Footings bearing on an undisturbed soil bearing surface and designed using the

bearing resistance values provided herein will be subjected to potential post

construction total and differential settlements of 25 and 20 mm, respectively.

Footings placed on a clean, surface sounded bedrock surface can be designed using

a factored bearing resistance value at ULS of 1,000 kPa, incorporating a geotechnical

resistance factor of 0.5.

A clean, surface-sounded bedrock bearing surface should be free of loose materials,

and have no near surface seams, voids, fissures or open joints which can be detected

from surface sounding with a rock hammer.
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Footings bearing on surface sounded bedrock and designed using the above

mentioned bearing resistance values will be subjected to negligible post-construction

total and differential settlements.

Lateral Support

The bearing medium under footing-supported structures is required to be provided with

adequate lateral support with respect to excavations and different foundation levels. 

Adequate lateral support is provided to an undisturbed soil bearing surface above the

groundwater table when a plane extending horizontally and vertically from the bottom

edge of the footing at a minimum of 1.5H:1V passes through in situ soil of the same or

higher capacity as the bearing medium soil.

Adequate lateral support is provided to a sound bedrock bearing medium when a plane

extending horizontally and vertically from the bottom edge of the footing at a minimum

of 1H:6V passes through in situ soil of the same or higher capacity as the bearing

medium soil.  A lateral support zone of 1.5H:1V is recommended for a weathered

bedrock bearing medium.

Permissible Grade Raise Recommendations

Permissible grade raise restriction areas are also required due to the silty clay deposit. 

Refer to Drawing PG4026-2 - Permissible Grade Raise Plan in Appendix 2 for further

details.

5.4 Design for Earthquakes

The site class for seismic site response can be taken as Class C for foundations to be

constructed within the north portion of the subject site and a Class D for foundations

within the south portion of the subject site.  The soils underlying the proposed shallow

foundations are not susceptible to liquefaction.  Reference should be made to the latest

revision of the 2012 Ontario Building Code for a full discussion of the earthquake

design requirements.
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5.5 Basement Slab

With the removal of all topsoil and fill, containing deleterious or organic materials, the

native soil or existing granular fill approved by the geotechnical consultant at the time

of excavation will be considered to be an acceptable subgrade surface on which to

commence backfilling for basement floor slab or slab on grade construction. Any soft

areas should be removed and backfilled with appropriate backfill material. OPSS

Granular A or Granular B Type II, with a maximum particle size of 50 mm, are

recommended for backfilling below the floor slab.

It is recommended that the upper 200 mm of sub-floor fill for basement slabs consist

of 19 mm clear crushed stone.  The upper 300 mm of sub-floor fill below slabs on

grade should consist of OPSS Granular A crushed stone. All backfill materials within

the footprint of the proposed buildings should be placed in maximum 300 mm thick

loose layers and compacted to at least 98% of its SPMDD.

5.6 Pavement Structure 

For design purposes, the pavement structure presented in the following tables could

be used for the design of car only parking areas, local roadways and roadways on

which bus traffic is anticipated. 

Table 6 - Recommended Pavement Structure - Car Only Parking Areas/Driveways

Thickness

(mm)
Material Description

50 Wear Course - Superpave 12.5 Asphaltic Concrete

150 BASE - OPSS Granular A Crushed Stone 

300 SUBBASE - OPSS Granular B Type II 

SUBGRADE - Either in situ soils or OPSS Granular B Type I or II material placed over in situ soil
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Table 7 - Recommended Pavement Structure - Local Roadways

Thickness

(mm)
Material Description

40 Wear Course - Superpave 12.5 Asphaltic Concrete

50 Binder Course - Superpave 19.0 Asphaltic Concrete

150 BASE - OPSS Granular A Crushed Stone 

400 SUBBASE - OPSS Granular B Type II 

SUBGRADE - Either in situ soils or OPSS Granular B Type I or II material placed over in situ soil 

Table 8 - Recommended Pavement Structure - Collector Roads with Bus Traffic

Thickness

(mm)
Material Description

40 Wear Course - Superpave 12.5 Asphaltic Concrete

50 Upper Binder Course - Superpave 19.0 Asphaltic Concrete

50 Lower Binder Course - Superpave 19.0 Asphaltic Concrete

150 BASE - OPSS Granular A Crushed Stone 

550 SUBBASE - OPSS Granular B Type II 

SUBGRADE - Either in situ soils or OPSS Granular B Type I or II material placed over in situ soil 

Minimum Performance Graded (PG) 58-34 asphalt cement should be used for this

project.

If soft spots develop in the subgrade during compaction or due to construction traffic,

the affected areas should be excavated and replaced with OPSS Granular B Type I or

II material. 

The pavement granular base and subbase should be placed in maximum 300 mm thick

lifts and compacted to a minimum of 100% of the material’s SPMDD using suitable

vibratory equipment.  
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Pavement Structure Drainage

Satisfactory performance of the pavement structure is largely dependent on keeping 

the contact zone between the subgrade material and the base stone in a dry condition. 

Failure to provide adequate drainage under conditions of heavy wheel loading can

result in the fine subgrade soil being pumped into the voids in the stone subbase,

thereby reducing its load carrying capacity. 

Due to the low permeability of the subgrade materials consideration should be given

to installing subdrains during the pavement construction as per City of Ottawa

standards.  The subdrain inverts should be approximately 300 mm below subgrade

level.  The subgrade surface should be crowned to promote water flow to the drainage

lines.
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6.0 Design and Construction Precautions

6.1 Foundation Drainage and Backfill

It is recommended that a perimeter foundation drainage system be provided for the

proposed structures.  The system should consist of a 150 mm diameter perforated

corrugated plastic pipe, surrounded on all sides by 150 mm of 10 mm clear crushed

stone and placed at the footing level around the exterior perimeter of the structure. 

The pipe should have a positive outlet, such as a gravity connection to the storm

sewer.

Backfill against the exterior sides of the foundation walls should consist of free-draining

non frost susceptible granular materials.  The greater part of the site excavated

materials will be frost susceptible and, as such, are not recommended for re-use as

backfill against the foundation walls, unless used in conjunction with a composite

drainage system, such as Delta Drain 6000 or equivalent.  Imported granular materials,

such as clean sand or OPSS Granular B Type I granular material should otherwise be

used for this purpose.  

6.2 Protection Against Frost Action

Perimeter footings of heated structures are required to be insulated against the

deleterious effect of frost action.  A minimum of 1.5 m thick soil cover (or equivalent)

should be provided in this regard.  

Exterior footings, such as those for isolated exterior piers, are more prone to

deleterious movement associated with frost action than the exterior walls of heated

structures and require additional protection, such as soil cover of 2.1 m or an

equivalent combination of soil cover and foundation insulation.

6.3 Excavation Side Slopes

The side slopes of excavations in the soil and fill overburden materials should be either

cut back at acceptable slopes or should be retained by shoring systems from the start

of the excavation until the structure is backfilled.  It is assumed that sufficient room will 

be available for the greater part of the excavation to be undertaken by open-cut

methods (i.e. unsupported excavations).
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The excavation side slopes above the groundwater level extending to a maximum

depth of 3 m should be cut back at 1H:1V or flatter.  The flatter slope is required for

excavation below groundwater  level.  The subsoil at this site is considered to be mainly

a Type 2 and 3 soil according to the Occupational Health and Safety Act and

Regulations for Construction Projects. 

Excavated soil should not be stockpiled directly at the top of excavations and heavy

equipment should be kept away from the excavation sides.

Slopes in excess of 3 m in height should be periodically inspected by the geotechnical

consultant in order to detect if the slopes are exhibiting signs of distress.

It is recommended that a trench box be used at all times to protect personnel working

in trenches with steep or vertical sides.  It is expected that services will be installed by

“cut and cover” methods and excavations will not be left open for extended periods of

time.

6.4 Pipe Bedding and Backfill

The pipe bedding for sewer and water pipes should consist of at least 150 mm of

OPSS Granular A material.  Where the bedding is located within the grey silty clay or

bedrock, the thickness of the bedding material should be increased to a minimum of

300 mm.  The material should be placed in maximum 225 mm thick lifts and

compacted to a minimum of 95% of its SPMDD.  The bedding material should extent

at least to the spring line of the pipe.

The cover material, which should consist of OPSS Granular A, should extend from the

spring line of the pipe to at least 300 mm above the obvert of the pipe. The material

should be placed in maximum 225 mm thick lifts and compacted to a minimum of 95%

of its SPMDD.

It should generally be possible to re-use the moist (not wet) brown silty clay above the

cover material if the excavation and filling operations are carried out in dry weather

conditions. Wet silty clay materials will be difficult to re-use, as the high water contents

make compacting impractical without an extensive drying period.

Where hard surface areas are considered above the trench backfill, the trench backfill

material within the frost zone (about 1.8 m below finished grade) should match the soils

exposed at the trench walls to minimize differential frost heaving. The trench backfill

should be placed in maximum 300 mm thick loose lifts and compacted to a minimum

of 95% of the material’s SPMDD.
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To reduce long-term lowering of the groundwater level at this site, clay seals should be

provided in the service trenches. The seals should be at least 1.5 m long and should

extend from trench wall to trench wall. Generally, the seals should extend from the frost

line and fully penetrate the bedding, subbedding and cover material. The barriers

should consist of relatively dry and compactable brown silty clay placed in maximum

225 mm thick loose layers and compacted to a minimum of 95% of the material’s

SPMDD. The clay seals should be placed at the site boundaries and at strategic

locations at no more than 60 m intervals in the service trenches.

6.5 Groundwater Control

The contractor should be prepared to direct water away from all bearing surfaces and

subgrades, regardless of the source, to prevent disturbance to the founding medium. 

It is anticipated that groundwater infiltration into the excavations should be low and

controllable using conventional open sumps.

A temporary Ministry of the Environment, Conservation and Parks (MECP) permit to

take water (PTTW) may be required for this project if more than 400,000 L/day of

ground and/or surface water is to be pumped during the construction phase.  A

minimum 4 to 5 months should be allowed for completion of the PTTW application

package and issuance of the permit by the MECP.  

For typical ground or surface water volumes, being pumped during the construction

phase, between 50,000 to 400,000 L/day, it is required to register on the Environmental

Activity and Sector Registry (EASR).  A minimum of two to four weeks should be

allotted for completion of the EASR registration and the Water Taking and Discharge

Plan to be prepared by a Qualified Person as stipulated under O.Reg. 63/16.  If a

project qualifies for a PTTW based upon anticipated conditions, an EASR will not be

allowed as a temporary dewatering measure while awaiting the MECP review of the

PTTW application.  

6.6 Winter Construction

The subsurface conditions at this site mostly consist of frost susceptible materials.  In

presence of water and freezing conditions ice could form within the soil mass.  Heaving

and settlement upon thawing could occur.  Precautions should be taken if winter

construction is considered for this project. 
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In the event of construction during below zero temperatures, the founding stratum

should be protected from freezing temperatures by the use of straw, propane heaters,

tarpaulins or other suitable means.  In this regard, the base of the excavations should

be insulated from sub-zero temperatures immediately upon exposure and until such

time as heat is adequately supplied to the building and the footings are protected with

sufficient soil cover to prevent freezing at founding level.  

The trench excavations should be constructed in a manner that will avoid the

introduction of frozen materials into the trenches.  As well, pavement construction is

difficult during winter. The subgrade consists of frost susceptible soils which will

experience total and differential frost heaving as the work takes place.  In addition, the

introduction of frost, snow or ice into the pavement materials, which is difficult to avoid,

could adversely affect the performance of the pavement structure.  Additional

information could be provided, if required. 

6.7 Corrosion Potential and Sulphate 

The results of analytical testing show that the sulphate content is less than 0.1%. This

result is indicative that Type 10 Portland cement (normal cement) would be appropriate

for this site. The results of the chloride content, pH and resistively indicate the

presence of a moderate to aggressive environment for exposed ferrous metals at this

site. 

6.8 Landscaping Considerations 

Tree Planting Restrictions

Paterson completed a soils review of the site to determine applicable tree planting

setbacks, in accordance with the City of Ottawa Tree Planting in Sensitive Marine Clay

Soils (2017 Guidelines) for trees planted within a public right-of-way (ROW). Atterberg

limits testing was completed for recovered silty clay samples at selected locations

throughout the subject site. Sieve analysis testing was also completed on selected soil

samples.  The results of our testing are presented in Tables 1 and 2 in Subsection 4.2

and in Appendix 1.  

Based on the results of our review, a high sensitivity clay soil was encountered

between anticipated underside of footing elevations and 3.5 m below anticipated

finished grade as per City Guidelines.  Based on our Atterberg Limits test results, the

modified plasticity limit generally exceeds 40%. The following tree planting setbacks

are recommended for these high sensitivity areas.
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Large trees (mature height over 14 m) can be planted within this area provided a tree

to foundation setback equal to the full mature height of the tree can be provided (e.g.

in a park or other green space). Tree planting setback limits is 7.5 m for small (mature

tree height up to 7.5 m) and medium size trees (mature tree height 7.5 m to 14 m)

provided that the following conditions are met:

‘ The underside of footing (USF) is 2.1 m or greater below the lowest finished

grade must be satisfied for footings within 10 m from the tree, as measured from

the centre of the tree trunk and verified by means of the Grading Plan as

indicated procedural changes below.

‘ A small tree must be provided with a minimum of 25 m3
 of available soil volume

while a medium tree must be provided with a minimum of 30 m3
 of available soil

volume, as determined by the Landscape Architect. The developer is to ensure

that the soil is generally un-compacted when backfilling in street tree planting

locations.

‘ The tree species must be small (mature tree height up to 7.5 m) to medium size

(mature tree height 7.5 m to 14 m) as confirmed by the Landscape Architect.

‘ The foundation walls are to be reinforced at least nominally (minimum of two

upper and two lower 15M bars in the foundation wall).

‘ Grading surround the tree must promote drainage to the tree root zone (in such

a manner as not to be detrimental to the tree), as noted on the subdivision

Grading Plan.

Aboveground Swimming Pools, Hot Tubs, Decks and Additions

The in-situ soils are considered to be acceptable for in-ground swimming pools. Above

ground swimming pools must be placed at least 5 m away from the residence

foundation and neighbouring foundations. Otherwise, pool construction is considered

routine, and can be constructed in accordance with the manufacturer`s requirements.

Additional grading around the hot tub should not exceed permissible grade raises.

Otherwise, hot tub construction is considered routine, and can be constructed in

accordance with the manufacturer’s specifications.

Additional grading around proposed deck or addition should not exceed permissible

grade raises. Otherwise, standard construction practices are considered acceptable.
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7.0 Recommendations

It is a requirement for the foundation design data provided herein to be applicable that

a materials testing and observation services program including the following aspects

be performed by the geotechnical consultant.

‘ Review of the final grading plan from a geotechnical perspective, once available.

‘ Observation of all bearing surfaces prior to the placement of concrete.

‘ Sampling and testing of the concrete and fill materials used.

‘ Periodic observation of the condition of unsupported excavation side slopes in

excess of 3 m in height, if applicable.

‘ Observation of all subgrades prior to backfilling.

‘ Field density tests to determine the level of compaction achieved.

‘ Sampling and testing of the bituminous concrete including mix design reviews.

A report confirming that these works have been conducted in general accordance with

our recommendations could be issued, upon request, following the completion of a

satisfactory materials testing and observation program by the geotechnical consultant.
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8.0 Statement of Limitations

The recommendations made in this report are in accordance with our present

understanding of the project.  We request permission to review our recommendations

when the drawings and specifications are completed.

A geotechnical investigation is a limited sampling of a site.  Should any conditions at

the site be encountered which differ from those at the test hole locations, we request

immediate notification to permit reassessment of our recommendations.

The recommendations provided herein should only be used by the design

professionals associated with this project.  They are not intended for contractors

bidding on our undertaking the work.  The latter should evaluate the factual information

provided in this report and determine the suitability and completeness for their intended

construction schedule and methods.  Additional testing may be required for their

purposes.

The present report applies only to the project described in this document.  Use of this

report for purposes other than those described herein or by person(s) other than

Glenview Homes (Innes) Ltd. or their agent(s) is not authorized without review by this

firm for the applicability of our recommendations to the altered use of the report.   

Paterson Group Inc.

        April 2, 2020     

Faisal I. Abou-Seido, P.Eng.      David J. Gilbert, P.Eng  

Report Distribution:

‘   Glenview Properties Inc. (3 copies)

‘   Paterson Group (1 copy)
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APPENDIX 1

SOIL PROFILE AND TEST DATA SHEETS

BOREHOLES BY OTHERS

SYMBOLS AND TERMS

ATTERBERG LIMITS RESULTS

HYDROMETER TESTING RESULTS

ANALYTICAL TESTING RESULTS
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SYMBOLS AND TERMS 
 

 

SOIL DESCRIPTION 
 
Behavioural properties, such as structure and strength, take precedence over particle gradation in 

describing soils.  Terminology describing soil structure are as follows: 

 
Desiccated - having visible signs of weathering by oxidation of clay                 

minerals, shrinkage cracks, etc. 

Fissured - having cracks, and hence a blocky structure. 

Varved - composed of regular alternating layers of silt and clay. 

Stratified - composed of alternating layers of different soil types, e.g. silt 

and sand or silt and clay. 

Well-Graded - Having wide range in grain sizes and substantial amounts of 

all intermediate particle sizes (see Grain Size Distribution). 

Uniformly-Graded - Predominantly of one grain size (see Grain Size Distribution). 

 
 
The standard terminology to describe the strength of cohesionless soils is the relative density, usually 

inferred from the results of the Standard Penetration Test (SPT) ‘N’ value.  The SPT N value is the 

number of blows of a 63.5 kg hammer, falling 760 mm, required to drive a 51 mm O.D. split spoon 

sampler 300 mm into the soil after an initial penetration of 150 mm. 

 
Relative Density ‘N’ Value Relative Density % 

Very Loose <4 <15 

Loose 4-10 15-35 

Compact 10-30 35-65 

Dense 30-50 65-85 

Very Dense >50 >85 

 

 
The standard terminology to describe the strength of cohesive soils is the consistency, which is based on 

the undisturbed undrained shear strength as measured by the in situ or laboratory vane tests, 

penetrometer tests, unconfined compression tests, or occasionally by Standard Penetration Tests. 

 
Consistency Undrained Shear Strength (kPa) ‘N’ Value 

Very Soft <12 <2 

Soft 12-25 2-4 

Firm 25-50 4-8 

Stiff 

Very Stiff 

50-100 

100-200 

8-15 

15-30 

Hard >200 >30 



SYMBOLS AND TERMS (continued) 

 
 

SOIL DESCRIPTION (continued) 
 
Cohesive soils can also be classified according to their “sensitivity”.  The sensitivity is the ratio between 

the undisturbed undrained shear strength and the remoulded undrained shear strength of the soil. 

 

Terminology used for describing soil strata based upon texture, or the proportion of individual particle 

sizes present is provided on the Textural Soil Classification Chart at the end of this information package. 

 

 

ROCK DESCRIPTION 
 
The structural description of the bedrock mass is based on the Rock Quality Designation (RQD). 

 

The RQD classification is based on a modified core recovery percentage in which all pieces of sound core 

over 100 mm long are counted as recovery.  The smaller pieces are considered to be a result of closely-

spaced discontinuities (resulting from shearing, jointing, faulting, or weathering) in the rock mass and are 

not counted.  RQD is ideally determined from NXL size core.  However, it can be used on smaller core 

sizes, such as BX, if the bulk of the fractures caused by drilling stresses (called “mechanical breaks”) are 

easily distinguishable from the normal in situ fractures. 

 
RQD % ROCK QUALITY 

  

90-100 Excellent, intact, very sound 

75-90 Good, massive, moderately jointed or sound 

50-75 Fair, blocky and seamy, fractured 

25-50 Poor, shattered and very seamy or blocky, severely fractured 

 0-25 Very poor, crushed, very severely fractured 

 

 
SAMPLE TYPES 
 

SS - Split spoon sample (obtained in conjunction with the performing of the Standard 

Penetration Test (SPT)) 

TW - Thin wall tube or Shelby tube 

PS - Piston sample 

AU - Auger sample or bulk sample 

WS - Wash sample 

RC - Rock core sample (Core bit size AXT, BXL, etc.).  Rock core samples are 

obtained with the use of standard diamond drilling bits. 

  
  



SYMBOLS AND TERMS (continued) 
 
 

GRAIN SIZE DISTRIBUTION 

 
MC% - Natural moisture content or water content of sample, % 

LL - Liquid Limit, % (water content above which soil behaves as a liquid) 

PL - Plastic limit, % (water content above which soil behaves plastically) 

PI - Plasticity index, % (difference between LL and PL) 

   

Dxx - Grain size which xx% of the soil, by weight, is of finer grain sizes 

These grain size descriptions are not used below 0.075 mm grain size 

D10 - Grain size at which 10% of the soil is finer (effective grain size) 

D60 - Grain size at which 60% of the soil is finer 

   

Cc - Concavity coefficient     =     (D30)
2
 / (D10 x D60) 

Cu - Uniformity coefficient     =     D60 / D10 

   

Cc and Cu are used to assess the grading of sands and gravels: 

Well-graded gravels have:         1 < Cc < 3     and     Cu > 4 

Well-graded sands have:           1 < Cc < 3     and     Cu > 6 

Sands and gravels not meeting the above requirements are poorly-graded or uniformly-graded. 

Cc and Cu are not applicable for the description of soils with more than 10% silt and clay 

(more than 10% finer than 0.075 mm or the #200 sieve) 

 

CONSOLIDATION TEST 

 
p’o - Present effective overburden pressure at sample depth 

p’c - Preconsolidation pressure of (maximum past pressure on) sample 

Ccr - Recompression index (in effect at pressures below p’c) 

Cc - Compression index (in effect at pressures above p’c) 

   

OC Ratio Overconsolidaton ratio  =  p’c / p’o 

Void Ratio Initial sample void ratio  = volume of voids / volume of solids 

Wo - Initial water content (at start of consolidation test) 

 
 

PERMEABILITY TEST 

 
k - Coefficient of permeability or hydraulic conductivity is a measure of the ability of 

water to flow through the sample.  The value of k is measured at a specified unit 

weight for (remoulded) cohesionless soil samples, because its value will vary 

with the unit weight or density of the sample during the test. 
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CLIENT:

CONTRACT NO.:

DATE SAMPLED:

SAMPLED BY:

Identification MC(%) LL PL PI Cc Cu

32.5

D100 D60 D30 D10 Clay (%)

0.0 0.6

Comments

29.9 69.5

Silt (%)

Soil Classification

Gravel (%) Sand (%)

5-Dec-18 DATE REPORTED: 17-Dec-18

N. Giamberardino TESTED BY: D. Bertrand

PROJECT: 3604-3636 Innes Road
DATE RECEIVED: 7-Dec-18

DATE TESTED: 12-Dec-18

Glenview Homes
DEPTH: 1.5 - 2.1 m FILE NO: PG4026

BH OR TP No.: BH4-18 - SS3 LAB NO: 06542
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CLIENT: DEPTH: FILE NO.: PG4026

PROJECT: BH OR TP No.: DATE SAMPLED: 05-Dec-18

LAB No. : TESTED BY: DATE RECEIVED: 07-Dec-18

SAMPLED BY: DATE REPT'D: DATE TESTED: 12-Dec-18

SAMPLE MASS

2.700

Tare No.

TARE  Wt. 50.00 ACTUAL Wt.

AIR DRY (Wa) 150.00 100.00

OVEN DRY (Wo) 147.00 97.00

F=(Wo/Wa)

INITIAL Wt. (Ma)

Wt. CORRECTED

0.3

40 g / L

0.0

1 8:38 52.5 6.0 23.0 0.0353 94.8

2 8:39 52.0 6.0 23.0 0.0251 93.8

5 8:42 51.5 6.0 23.0 0.0160 92.8

15 8:52 51.0 6.0 23.0 0.0093 91.7

30 9:07 50.0 6.0 23.0 0.0066 89.7

60 9:37 47.5 6.0 23.0 0.0048 84.6

250 12:47 42.0 6.0 23.0 0.0025 73.4

1440 8:37 35.0 6.0 23.0 0.0011 59.1

REVIEWED BY: APPROVED BY:

Curtis Beadow Joe Forsyth, P. Eng.

Moisture Content = 32.5%

DIAMETER (P)
ELAPSED

TIME 

(24 hours)
Hs Hc Temp. (

o
C)

COMMENTS

TOTAL PERCENT PASSING

94.8

93.8

92.8

91.7

89.7

84.6

73.4

59.1

GRAIN SIZE ANALYSIS

N. Giamberardino

50.00

SAMPLE INFORMATION

REMARKS

48.50

50.00

102.5

17-Dec-18

HYDROMETER

LS-702 ASTM-422

Glenview Homes

3604-3636 Innes Road

06542

1.5 - 2.1 m

BH4-18 - SS3

D. Bertrand

SPECIFIC GRAVITY (Gs)

0.970

HYGROSCOPIC MOISTURE

PERCENT PASSING

SOLUTION CONCENTRATION

Wt. AFTER WASH BACK SIEVE

PERCENT RETAINEDSIEVE DIAMETER (mm)

HYDROMETER DATA

0.0

0.0

0.1

100.0

100.0

99.9

99.8

0.5

0.6

99.5

99.4

0.250

0.106

0.075

Pan

SIEVE CHECK

0.30

WEIGHT RETAINED (g)

0.0

102.5

0.00

0.04

0.10

0.23
0.2

0.30

MAX = 0.3%

63.0

53.0

37.5

26.5

19.0

16.0

13.2

9.5

4.75

2.0

Pan

0.850

0.425



CLIENT:

CONTRACT NO.:

DATE SAMPLED:

SAMPLED BY:

Identification MC(%) LL PL PI Cc Cu

30.1

D100 D60 D30 D10 Clay (%)

0.0 0.5

Comments

23.0 76.5

Silt (%)

Soil Classification

Gravel (%) Sand (%)

5-Dec-18 DATE REPORTED: 17-Dec-18

N. Giamberardino TESTED BY: D. Bertrand

PROJECT: 3604-3636 Innes Road
DATE RECEIVED: 7-Dec-18

DATE TESTED: 12-Dec-18

Glenview Homes
DEPTH: 1.5 - 2.1 m FILE NO: PG4026

BH OR TP No.: BH6-18 - SS3 LAB NO: 06543
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CLIENT: DEPTH: FILE NO.: PG4026

PROJECT: BH OR TP No.: DATE SAMPLED: 05-Dec-18

LAB No. : TESTED BY: DATE RECEIVED: 07-Dec-18

SAMPLED BY: DATE REPT'D: DATE TESTED: 12-Dec-18

SAMPLE MASS

2.700

Tare No.

TARE  Wt. 50.00 ACTUAL Wt.

AIR DRY (Wa) 150.00 100.00

OVEN DRY (Wo) 146.25 96.25

F=(Wo/Wa)

INITIAL Wt. (Ma)

Wt. CORRECTED

0.26

40 g / L

0.0

1 8:51 54.5 6.0 23.0 0.0344 99.5

2 8:52 54.5 6.0 23.0 0.0244 99.5

5 8:55 54.0 6.0 23.0 0.0155 98.4

15 9:05 53.5 6.0 23.0 0.0090 97.4

30 9:20 51.0 6.0 23.0 0.0065 92.3

60 9:50 49.0 6.0 23.0 0.0047 88.2

250 13:00 45.0 6.0 23.0 0.0024 80.0

1440 8:50 36.5 6.0 23.0 0.0011 62.5

REVIEWED BY: APPROVED BY:

Curtis Beadow Joe Forsyth, P. Eng.

Moisture Content = 30.1%

DIAMETER (P)
ELAPSED

TIME 

(24 hours)
Hs Hc Temp. (

o
C)

COMMENTS

TOTAL PERCENT PASSING

99.5

99.5

98.4

97.4

92.3

88.2

80.0

62.5

GRAIN SIZE ANALYSIS

N. Giamberardino

50.10

SAMPLE INFORMATION

REMARKS

48.22

50.10

109.3

17-Dec-18

HYDROMETER

LS-702 ASTM-422

Glenview Homes

3604-3636 Innes Road

06543

1.5 - 2.1 m

BH6-18 - SS3

D. Bertrand

SPECIFIC GRAVITY (Gs)

0.963

HYGROSCOPIC MOISTURE

PERCENT PASSING

SOLUTION CONCENTRATION

Wt. AFTER WASH BACK SIEVE

PERCENT RETAINEDSIEVE DIAMETER (mm)

HYDROMETER DATA

0.0

0.0

0.0

100.0

100.0

100.0

99.9

0.4

0.5

99.6

99.5

0.250

0.106

0.075

Pan

SIEVE CHECK

0.25

WEIGHT RETAINED (g)

0.0

109.3

0.00

0.02

0.05

0.19
0.1

0.26

MAX = 0.3%

63.0

53.0

37.5

26.5

19.0

16.0

13.2

9.5

4.75

2.0

Pan

0.850

0.425



APPENDIX 2

FIGURE 1 - KEY PLAN

DRAWING PG4026-1 - TEST HOLE LOCATION PLAN

DRAWING PG4026-2 - PERMISSIBLE GRADE RAISE PLAN
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Paterson Group Inc.

Head Office and Laboratory Northern Office and Laboratory St. Lawrence Office
154 Colonnade Road South 63 Gibson Street 993 Princess Street - Suite 100
Ottawa - Ontario - K2E 7J5 North Bay - Ontario - P1B 8Z4 Kingston - Ontario - K7L 1H3
Tel: (613) 226-7381   Fax: (613) 226-6344 Tel: (705) 472-5331  Fax: (705) 472-2334 Tel: (613) 542-7381

patersongroup memorandum
consulting engineers

 re: Geotechnical Review - Lightweight Fill Requirements 
Proposed Residential Development 

3604-3646 Innes Road - Ottawa

 to: Glenview Homes (Innes) Ltd.- Ms. Jillian Normand - JNormand@glenview.ca

 date: February 18, 2021

 file: PG4026-MEMO.02

Further to your request and authorization, Paterson Group (Paterson) prepared the current

memorandum to provide a review of the preliminary grading at the proposed development

with respect to lightweight fill requirements.  The following memorandum should be read

in conjunction with Paterson Report PG4026-2 Revision 2 dated April 2, 2020.

Geotechnical Review

Paterson reviewed the following drawing prepared by Novatech for the aforementioned

commercial development: 

� Macro Grading, Erosion and Sediment Control Plan -  Project Number 118224-00 -

Drawing Number 118224-GR - Revision 2 dated April 3, 2020

Based on our review of the preliminary grading plan, it is anticipated that grading at the

proposed roadways and residential dwellings will be considered acceptable and in

compliance with our permissible grade raise recommendations. As such, it is anticipated

that lightweight fill will not be required at the subject site.  

Upon request, Paterson will provide a summary of design details for the proposed

development on a lot by lot basis once grading at the proposed development has been

finalized. 

We trust that the current submission meets your immediate requirements.  

Best Regards, 

Paterson Group Inc. 

 

Kevin A. Pickard, EIT       David J. Gilbert, P.Eng.

Feburary 18, 2021
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The City of Ottawa's conditions applying to the draft approval of Glenview Homes (Innes) 
Limited’s Subdivision (File No. D07-16-19-0027), 3610 Innes Road, are as follows: 

 
1.  This approval applies to the draft plan certified by J.D.Barnes Ontario Land 

Surveyor, dated MONTH, DAY, YEAR, showing 151 Residential Lots, 9 
streets, 10 residential blocks, 4 pathway blocks, 1 open space block, # 
30cm reserves and # temporary turning circles. 
 
This approval applies to the approved conceptual plans and reports in 
support of the draft plan as follows (list plans, reports and studies 
associated with the draft approval): 
 

1) Conceptual Site Servicing and Stormwater Management Report, 
prepared by Novatech, dated April 3, 2020 

2) Addendum to Conceptual Site Servicing and Stormwater 
Management Report, prepared by Novatech, dated November 27, 
2020 

3) Geotechnical Investigation, Report: PG4026-2 Revision 2, prepared 
by Paterson Group, dated April 2, 2020  

4) Traffic Impact Assessment, Ref: R-2018-155, prepared by 
Novatech, dated April 15, 2020 

5)  Stage 1 & 2 Archaeological Assessment for 3604-3646 Innes 
Road, Report Number: 1788059, prepared by Golder Associates, 
dated January 12, 2018 

6) EIS – Species at Risk and Mitigation Measures – Updated prepared 
by Muncaster Environmental Planning Inc. dated October 13, 2020 

7) Phase One Environmental Site Assessment Update, Part of Report 
No. 161-06382-00, prepared by WSP, dated June 27, 2016 

8) Phase Two Environmental Site Assessment Update and 
Remediation, Report No. 161-06382-00, prepared by WSP, dated 
November 28, 2016 

9) Planning Rationale & Integrated Environmental Review Statement, 
Ref: R-2019-173, prepared by Novatech, dated October 4, 2019 

 
Subject to the conditions below, these plans and reports may require 
updating and/or additional details prior to final approval.  
 

 

 The Owner agrees, by entering into a Subdivision Agreement, to satisfy all 
terms, conditions and obligations, financial and otherwise, of the City of 
Ottawa, at the Owner’s sole expense, all to the satisfaction of the City. 
 

Clearing 
Agencyi 

 General 
 

 

2.  Prior to the issuance of a Commence Work Notification, the Owner shall 
obtain such permits as may be required from Municipal or Provincial 

OTTAWA 
Planning 
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authorities and shall file copies thereof with the General Manager, 
Planning, Infrastructure and Economic Development Department.  
 

3.  Prior to commencing construction, the Owner shall enter into a subdivision 
agreement with the City. The subdivision agreement shall, among other 
matters, require that the Owner post securities in a format approved by the 
City Solicitor, in an amount of 100% of the estimated cost of all works, 
save and except non-municipal buildings.  
 
The aforementioned security for site works shall be for works on both 
private and public property and shall include, but not be limited to, lot 
grading and drainage, landscaping and driveways, roads and road works, 
road drainage, underground infrastructure and services (storm, sanitary, 
watermains), streetlights, stormwater management works and park works.  
 
The amount secured by the City shall be determined by the General 
Manager, Planning, Infrastructure and Economic Development 
Department, based on current City tender costs, which costs shall be 
reviewed and adjusted annually. Securities for on-site works may be at a 
reduced rate subject to the approval of the General Manager, Planning, 
Infrastructure and Economic Development Department.  
 
Engineering, Inspection and Review fees will be collected based on the 
estimated cost of the works (+HST) and a park review and inspection fee 
will be based on 4% (+HST) of the total value of the park works as noted 
herein and in accordance with the City's Fees By-law for planning 
applications (By-law No. 2018-24 or as amended). 
 

OTTAWA 
Planning 

4.  The Owner acknowledges and agrees that any residential blocks for street-
oriented dwelling units on the final Plan shall be configured to ensure that 
there will be no more than 25 units per block.  
 

OTTAWA 
Planning 

5.  The Owner acknowledges and agrees that any person who, prior to the 
draft plan approval, entered into a purchase and sale agreement with 
respect to lots or blocks created by this Subdivision, shall be permitted to 
withdraw from such agreement without penalty and with full refund of any 
deposit paid, up until the acknowledgement noted above has been 
executed.  
 
The Owner agrees to provide to the General Manager, Planning, 
Infrastructure and Economic Development Department an 
acknowledgement from those purchasers who signed a purchase and sale 
agreement before this Subdivision was draft approved, that the Subdivision 
had not received draft approval by the City. The Owner agrees that the 
purchase and sale agreements signed prior to draft approval shall be 
amended to contain a clause to notify purchasers of this fact, and to 

OTTAWA 
Legal 
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include any special warning clauses, such as but not limited to Noise 
Warnings and easements. 
 

6.  All prospective purchasers shall of affected lots be informed through a 
clause in the agreements of purchase and sale of the presence of 
lightweight fill on the lands, and that the presence of such lightweight fill 
may result in specific restrictions on landscaping, pools, additions, decks 
and fencing  
 

OTTAWA 
Legal 

7.  The Owner, or his agents, shall not commence or permit the 
commencement of any site related works until such time as a pre-
construction meeting has been held with Planning, Infrastructure and 
Economic Development Department staff and until the City issues a 
Commence Work Notification. 
 

OTTAWA 
Planning 

 Landowners Agreement 
 

 

8.  The City will require each owner to demonstrate that it has executed the 
Funding Agreement and any applicable Cost Sharing Agreement, or the 
other owners consent to the owner proceeding in advance of the Cost 
Sharing Agreement being executed, as a condition of approval for all draft 
plan of subdivision and condominium, site plan and severance applications 
in the secondary plan area. A development condition shall require 
notification from the Administrator of the EUC Phase 3 Area Landowners 
Group that the owner is party to the relevant agreement(s) and has paid 
their share of any costs pursuant to the agreement(s) prior to registration. 
 

OTTAWA 
Planning 
LG 

 Zoning 
 

 

9.  The Owner agrees that prior to registration of the Plan of Subdivision, the 
Owner shall ensure that the proposed Plan of Subdivision shall conform 
with a Zoning By-law approved under the requirements of the Planning 
Act, with all possibility of appeal to the Ontario Municipal Board exhausted. 
 

OTTAWA 
Planning 

10.  The Owner undertakes and agrees that prior to the registration of the Plan 
of Subdivision, the Owner shall deliver to the City a certificate executed by 
an Ontario Land Surveyor showing that the area and frontage of all lots 
and blocks within the Subdivision are in accordance with the applicable 
Zoning By-law. 
 

OTTAWA 
Planning 

11.  The Owner acknowledges and agrees that in those situations where both 
interior side yard setbacks of a dwelling lot are less than 1.2 metres and 
are obstructed by permitted projections, a shared access easement shall 
be registered on the titles to the affected lot and one of the abutting lots in 
order to provide clear and unobstructed access within the side yard. 
 

OTTAWA 
Planning 
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 Roadway Modifications 

 
 

12.  The Owner shall pay all expenses associated with all works related to 
roadway modifications and shall provide financial security in the amount of 
100% of the cost of implementing the required works. 
 

OTTAWA 
Planning 

13.  The Owner agrees to provide a Development Information Form and 
Geometric Plan indicating: 
 

a) Road Signage and Pavement Marking for the subdivision; 
b) Intersection control measure at new internal intersections; and  
c) location of depressed curbs and TWSIs; 

 
prior to the earlier of registration of the Agreement or early servicing.  Such 
form and plan shall be to the satisfaction of the General Manager, Planning, 
Infrastructure and Economic Development Department. 
 

OTTAWA 
Planning 
Transpo 
Plg 

14.  Where traffic calming is identified, the Owner acknowledges and agrees to 
implement traffic calming measures on roads within the limits of their 
subdivision to limit vehicular speed and improve pedestrian safety. The 
Owner further acknowledges and agrees that the detailed design for new 
roads will include the recommendation(s) from the required supporting 
transportation studies.   
 
The Owner agrees that traffic calming measures shall reference best 
management practices from the Canadian Guide to Neighbourhood Traffic 
Calming, published by the Transportation Association of Canada, and/or 
Ontario Traffic Manual. These measures may include either vertical or 
horizontal features (such measures shall not interfere with stormwater 
management and overland flow routing), including but not limited to:  
 

• intersection or mid block narrowings, chicanes, medians;  

• speed humps, speed tables, raised intersections, raised pedestrian 
crossings;  

• road surface alterations (for example, use of pavers or other 
alternate materials, provided these are consistent with the City’s 
Official Plan polices related to Design Priority Areas);  

• pavement markings/signage; and  

• temporary/seasonal installations such as flexi posts or removable 
bollards. 

 

OTTAWA 
Planning 

 Highways/Roads 
 

 

15.  The Owner acknowledges and agrees that all supporting transportation 
studies and design of all roads and intersections shall be to the satisfaction 

OTTAWA 
Planning 
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of the General Manager, Planning, Infrastructure and Economic 
Development Department. 
 

16.  The Owner shall retain a licensed or registered professional with expertise 
in the field of transportation planning and/or traffic operations to prepare a 
Transportation Impact Assessment. The study shall comply with the City of 
Ottawa’s Transportation Impact Assessment Guidelines. The Owner 
agrees to revise the Draft Plan in accordance with the recommendations of 
the study to the satisfaction of the General Manager, Planning, 
Infrastructure and Economic Development Department.  
 

OTTAWA 
Planning 

17.  The Owner shall provide temporary turn-arounds for all streets terminating 
at the edge of any phase of development, prior to registration of the Plan, 
to the satisfaction of the General Manager, Planning, Infrastructure and 
Economic Development Department.  The Owner agrees that it will convey 
to the City at no cost any temporary easements that may be required in 
order to establish the temporary turn-arounds.  Turning circle(s) may 
include a 0.3-metre reserve along the perimeter of any temporary turning 
circle(s), to the satisfaction of the General Manager, Planning, 
Infrastructure and Economic Development Department.  For any portion of 
the temporary turn-around easements that do not form part of the 
permanent road allowance, the easements shall be released at the 
expense of the Owner when the easements are no longer required by the 
City. 
 

OTTAWA 
Planning 

18.  Any dead ends and/or open spaces of road allowances created by this 
plan of subdivision may be terminated in 0.3 metre reserves.  The Owner 
shall place 0.3 metre reserves on the following locations: 

• dead ends of Streets 1, 5 and 7 
 

OTTAWA 
Planning  
Legal 

19.  The Owner shall provide the following site triangles on the final plan at all of 
the following occurrences of intersections of public roads within the limits of 
the plan of subdivision:   
 
 Public lanes to local lanes: 3m x 3m 
 Local road to local road: 3m x 3m 
 Local road to collector road: 5m x 5m 
 Collector road to collector road: 5m x 5m 
 Collector road to arterial road: 5m x 5m 
 Arterial road to arterial road: 5m x 5m 

 

OTTAWA 
Planning  
Legal 
 

20.  The Owner agrees to provide a construction traffic management plan for the 
subdivision prior to the earlier of registration of the Agreement or early 
servicing.  Such plan shall, at a minimum, ensure that contractors respect the 
peak traffic periods to ensure construction does not impact residents’ daily 
commute; and that Innes Road is regularly cleaned and kept free of 

OTTAWA 
Planning 
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construction mud and debris to ensure commuters and cyclists are not 
affected by stones, dirt, debris and dust.  Such plan shall be to the 
satisfaction of the General Manager, Planning, Infrastructure and Economic 
Development Department. 
 

21.  The Owner acknowledges that should the plan be registered in one phase; 
the registration shall include: 

• • All Blocks  
 

OTTAWA 
Planning 

22.  All streets shall be named to the satisfaction of the Director of Building 
Code Services and in accordance with the Municipal Addressing By-law or 
the Private Roadways By-law as applicable. 
 

OTTAWA 
Planning 
BCS 

23.  The Owner acknowledges that the construction of buildings may be 
restricted on certain lots and/or blocks until such time as road connections 
are made so that snowplow turning and garbage collection can be 
implemented.  
 

OTTAWA 
Planning 

24.  The Owner acknowledges that the ongoing East Urban Community Mixed-
use Centre Community Design Plan study (CDP) proposes a multi-use 
pathway facilities along future 24-metre wide collector roads extending 
west through the subdivision (Street 1).  The Owner further agrees to 
design and build such facilities within Street 1 to City standards should the 
need be identified in the approved CDP. 
 

OTTAWA 
Planning 

25.  The Owner acknowledges and agrees that, where feasible, the driveways 
leading to multiple attached dwelling blocks fronting along a public road, 
shall be paired.  The pairing of driveways shall be shown on all detailed 
drawings submitted for review and approval and shall be to the satisfaction 
of the General Manager, Planning, Infrastructure and Economic 
Development Department. 
 

OTTAWA 
Planning 

 Public Transit 
 

 

26.  The Owner shall design and construct, at its expense, Street 1, which 
has/have been identified as transit service routes, to Transportation 
Association of Canada standards, including right-of-way width, horizontal 
and vertical geometry.  The Owner shall design and construct, at its 
expense, the determined locations for transit passenger standing areas 
and shelter pads, to the specifications of the General Manager, Planning, 
Infrastructure and Economic Development Department. Specific bus stop 
locations will be identified during the creation of the composite utility plan.  
All of the above shall be to the specifications and satisfaction of the 
General Manager, Planning, Infrastructure and Economic Development 
Department. 
 

OTTAWA 
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27.  The Owner shall, prior to registration, design and construct a temporary turn-
around for designated-transit Street 1 at the limit of the subdivision over 
Block 159as required, or on the abutting east lands owned by others, to 
accommodate interim transit routes, all to the satisfaction of the General 
Manager, Planning, Infrastructure and Economic Development Department 
and the Assistant General Manager, Transit Services Operations. 
 

OTTAWA 
Transit 

28.  The Owner shall ensure that the staging of the Subdivision, including the 
construction of dwellings, roadways, walkways, and paved passenger 
standing areas, or shelter pads, shall occur in a sequence that permits the 
operation of an efficient, high quality transit service at all stages of 
development. 
 

OTTAWA 
Transit 

29.  The Owner shall orient dwellings and vehicular accesses in the vicinity of 
bus stops in such a manner as to avoid traffic conflicts and visual intrusion. 
Prior to the earlier of early servicing or registration, the Owner shall submit 
plans to Planning, Infrastructure and Economic Development Department 
for approval indicating the orientation of all dwellings and private accesses 
in the vicinity of all bus stop locations.   
 

OTTAWA 
Planning 
Transit 

30.  The Owner shall inform all prospective purchasers, through a clause in all 
agreements of Purchase and Sale and indicate on all plans used for 
marketing purposes, those streets identified for potential transit services, 
the location of the bus stops, paved passenger standing areas, or shelters 
pads and shelters, any of which may be located in front of or adjacent to 
the purchaser’s lot at any time. 
 

OTTAWA 
Transit  

31.  The Owner agrees to implement a Transit Service Strategy in accordance 
with the Official Plan. The Owner, together with the City, will determine the 
method and means by which the developments, as well as adjacent areas, 
can be efficiently and effectively serviced by transit.  The Owner shall enter 
into an agreement with the Transit Services Branch, prior to the 
registration of the subdivision, to outline the provision of interim bus 
service. Said agreement shall include, but not be limited to, the following:  
establishment of routes and stops and levels of service and provision and 
maintenance of stops and turnarounds. The agreement may include: 
funding and cost-sharing arrangements and timing and triggers for the 
transfer of responsibility to City. 
 

OTTAWA 
Transit  

 Geotechnical 
 

 

32.  Where special soils conditions exist, the Owner covenants and agrees that 
the following clause shall be incorporated into all agreements of purchase 
and sale for Lot, and included in the municipal covenant agreement 
against the title: 
 

OTTAWA 
Planning 
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“The Owner acknowledges that special soils conditions exist on this lot 
which will require:  

(a) a geotechnical engineer licensed in the Province of Ontario to 
approve any proposal or design for a swimming pool installation or 
other proposal requiring an additional building permit on this lot prior 
to applying for a pool enclosure permit or installing the pool; and  

(b) the Owner to submit a copy of the geotechnical engineer’s or 
geoscientists report to the General Manager, Planning, Infrastructure 
and Economic Development Department at the time of the application 
for the pool enclosure or additional building permit. 

 
The Owner also acknowledges that said engineer or geoscientist will be 
required to certify that the construction has been completed in accordance 
with his/her recommendation and that a copy of the certification or report 
will be submitted to the General Manager, Planning, Infrastructure and 
Economic Development Department. 
 

33.  The Owner shall submit a geotechnical report prepared in accordance with 
the City’s approved Geotechnical Investigation and Reporting Guidelines 
and/or Slope Stability Guidelines for Development Applications by a 
geotechnical engineer or geoscientist, licensed in the Province of Ontario, 
containing detailed information on applicable geotechnical matters and 
recommendations to the satisfaction of the General Manager, Planning, 
Infrastructure and Economic Development which include, but are not 
limited to:  
 

1. existing sub-surface soils, groundwater conditions; 
2. slope stability (including an assessment during seismic loading) and 

erosion protection, in addition to any building construction 
requirements adjacent to unstable slope; 

3. clearly indicate orientation of any cross-sections used in slope 
stability analysis and location of center of the slip circle; 

4. grade raise restrictions on the site and, if appropriate, the impacts 
this will have on the slope stability; 

5. design and construction of underground services to the building, 
including differential settlement near any buildings or structures; 

6. design and construction of roadway, fire routes and parking lots; 
7. design and construction of retaining walls and/or slope protection; 
8. design and construction of engineered fill; 
9. design and construction of building foundations; 
10. site dewatering; 
11. tree planting; 
12. any restrictions to landscaping, in particular type and size of trees 

and the proximity of these to structures/buildings; 
13. the construction for future infrastructure and buildings; 

OTTAWA 
Planning 
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14. design and construction of swimming pools, hot tubs, decks, and 
additions;  

15. design and construction of park blocks for its intended uses; and  
16. in areas of sensitive marine clay soils: 

 

34.  a) The Owner agrees to any restrictions to landscaping, in particular the 
type and size of trees and the proximity of these to structures/buildings 
due to the presence of sensitive marine clay soils, as per the City’s 
Tree Planting in Sensitive Marine Clay Soils – 2017 Guidelines. 
 

b) The Owner agrees to provide the following tests, data, and information 
prior to zoning approval , in order to determine the sensitivity of the clay 
soils and how it will impact street tree planting and potentially front yard 
setbacks: 

i. Shear Vane analysis including remolded values per ASTM 
D2573. 

ii. Atterberg Limit testing per ASTM D4318; with the following data 
clearly identified, Natural water content (W), Plastic Limit (PL), 
Plasticity Index (PI), Liquidity Index (LI), and Activity (A). 

iii. Shrinkage Limit testing per ASTM D4943 with Shrinkage Limit 
(SL). 

iv. A separate section within the geotechnical report on sensitive 
marine clay soils, which will include a signed letter and 
corresponding map that confirms the locations of low, medium 
sensitivity (generally <40% plasticity) or high sensitivity clay soils 
(generally >40% plasticity), as determined by the above tests and 
data. 

v. The report identifies that foundation walls are to be reinforced at 
least nominally, with a minimum of two upper and two lower 15M 
(rebar size) bars in the foundation wall. 

 
c) In locations where all six conditions in the Tree Planting in Sensitive 

Marine Clay Soils – 2017 Guidelines cannot be met (e.g. if soils are 
generally >40% plasticity) the 2005 Clay Soils Policy will apply, 
meaning only small, low-water demand trees can be planted at a 
minimum separation distance of 7.5m from a building foundation. In 
these cases, the Zoning By-law will be used to ensure sufficient front 
yard setbacks to accommodate street trees in the right-of-way. For 
example, if street trees are planted in the right-of-way at a distance of 
2m from the front lot line, then the minimum front yard setback would 
be 5.5m (7.5m – 2m).   

 

OTTAWA 
Planning 
 

35.  In areas of sensitive marine clay soils, the Owner agrees that, prior to 
registration, to prepare an information package for homeowners regarding 
tree planting and watering, in accordance with the supporting geotechnical 

OTTAWA 
Forestry 
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report. This information must be approved by Forestry Services prior to 
circulation to homeowners.  
 

 Pathways, Sidewalks, Walkways, Fencing, and Noise Barriers 
 

 

36.  The Owner acknowledges and agrees that all pathways, sidewalks, 
walkways, fencing, and noise barriers are to be designed and constructed 
in accordance with City specifications, at no cost to the City, and to the 
satisfaction of the General Manager, Planning, Infrastructure and 
Economic Development Department.  
 

OTTAWA 
Planning 

37.  The Owner shall construct a 1.8-metre asphalt pathway within each of 
Blocks 163 to 166, or asphalt widths that match with abutting 
developments inclusive, as well as 1.5 metre heavy-duty black vinyl-coated 
chain link fencing to the satisfaction of the General Manager, Planning, 
Infrastructure and Economic Development Department. Wood post-and-rail 
fencing to City standards shall be installed along the abutting residential lot 
lines extending from the end of the chain link fencing at a point in line with 
the front wall of the adjacent dwellings to the road allowance, all to the 
satisfaction of the General Manager, Planning, Infrastructure and 
Economic Development Department. 
 

OTTAWA 
Planning 
 

38.  The Owner agrees to design and construct, at no cost to the City, 
sidewalks in accordance with City Specifications in the following locations:  

• Street 1 – MUP on north side and sidewalk on south side  

• Street 9 – sidewalk both sides from Innes Road to Street 2 (up to Block 
159) 

• Street 9 – sidewalk on west and south sides from Street 2 to Street 2 

• Street 2 – sidewalk on west side from Street 9 to Street 1 

• Street 7 – sidewalk on south side 
 

OTTAWA 
Planning 

39.  The Owner agrees to connect all new pathways, sidewalks, walkways to 
the existing pathways, sidewalks, walkways located at the following 
locations: 

• Street 1 at Jargeau Road 

• Street 9 at Innes Road 

• Block 165 to existing path 
 

OTTAWA 
Planning 

40.  a) The Owner agrees to design and construct 1.5 metre black vinyl-coated 
chain link fences in accordance with the Fence By-law at the following 
locations:  

• Along the south and east boundary of the Park Block 162 where 
the park abuts residential lots 

 

All chain link fencing that separate public lands and residential lots and 
blocks shall have a maximum opening (the diamond shape area) of no 

OTTAWA 
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greater than 37 mm in order to comply with the applicable part of the 
“Pool Enclosure By-Law”.   

b) The Owner agrees that any vinyl-coated chain link fence required to be 
installed with the exception of parks fencing shall be located a minimum 
of 0.15 metres inside the property line of the park. Refer to Parks 
condition X for details. 
 

41.  a) The Owner agrees to design and erect, at no cost to the City, noise 
attenuation barriers in accordance with City Specifications at the 
locations to be specified in the Noise Study required to be submitted to 
the satisfaction and approval of the General Manager, Planning, 
Infrastructure and Economic Development Department. 
 

b) The Owner agrees that any noise attenuation barrier required to be 
installed under this Agreement, shall be located a minimum of 0.30 
metres inside the property line of the private property, and the location 
of the fence shall be verified by an Ontario Land Surveyor, prior to the 
release of securities for the noise attenuation barrier. 

 

OTTAWA 
Planning 
 

42.  The Owner shall insert a clause in each agreement of purchase and sale 
and shall be registered as a notice on title in respect of all lands which 
fences have been constructed stating that: 
 
“Purchasers are advised that they must maintain all fences in good repair, 
including those as constructed by Glenview Homes (Innes) Limited along 
the boundary of this land, to the satisfaction of the General Manager, 
Planning, Infrastructure and Economic Development Department. The 
Purchaser agrees to include this clause in any future purchase and sale 
agreements”. 
 

OTTAWA 
Planning 

 Landscaping/Streetscaping 
 

 

43.  The Owner agrees, prior to registration to have a landscape plan(s) for the 
plan of subdivision prepared by a Landscape Architect, in accordance with 
the recommendations contained in the geotechnical report(s), the Tree 
Conservation Report,  and/or the Environmental Impact Statement (if 
appropriate).   
 
The landscape plan(s) shall include detailed planting locations, plant lists 
which include species, plant form and sizes, details of planting methods, 
pathway widths and materials, access points, fencing requirements and 
fencing materials, other landscape features and gateway features where 
required.  
 

OTTAWA 
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The Owner agrees to implement the approved landscape plan(s) and bear 
all costs and responsibility for the preparation and implementation of the 
plan(s).  
 
The Owner agrees that where sensitive marine clay soils are present, and 
the geotechnical report has satisfied the applicable conditions of the Tree 
Planting in Sensitive Marine Clay Soils - 2017 Guidelines, confirmation of 
adequate soil volumes in accordance with the subject guidelines shall be 
provided by a Landscape Architect prior to zoning approval. 
 
All of the aforementioned are to the satisfaction of the General Manager, 
Planning, Infrastructure and Economic Development Department.  
 

44.  The Owner agrees that for all single detached and semi-detached lots, a 
minimum of 1 tree per interior lot and 2 trees per exterior side yard lots (i.e. 
corner lots) shall be provided on the landscape plan(s).  
 
In areas of low/medium plasticity sensitive marine clay soils, the following 
exceptions in accordance with the Tree Planting in Sensitive Marine Clay 
Soils - 2017 Guidelines will apply in order to maximize the number of 
medium size trees: 

a) Where abutting properties form a continuous greenspace between 
driveways, one medium size tree will be planted instead of two small 
size trees, provided the minimum soil volume can be achieved. In these 
cases only, for the purposes of determining the minimum number of 
trees to be planted, one medium size tree that replaces two small trees 
will be counted as two trees. 

b) The medium size tree should be planted as close as possible to the 
middle of this continuous greenspace (in the right-of-way) to maximize 
available soil volume. 

c) On larger lots with sufficient soil volume for a medium size tree, one 
medium size tree will be planted on each lot (or each side of a corner 
lot), even if the abutting properties form a continuous greenspace 
between driveways. 

d) If trees need to be replaced, Forestry staff reserve the right to plant 
appropriate size trees at one tree per lot. 

 
Along park frontages, the Landscape Plan shall locate trees at a 6-8 metre 
on-centre separation distance along the full extent of the road right-of-way 
abutting any park block(s).  
 
Should specific site constraints prevent  the required allocation of trees, the 
remaining number of required trees shall be provided within any proposed 
park(s), open space or environmental blocks, non-residential road right-of-
way frontages, stormwater management facility(s), or other suitable 

OTTAWA 
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alternative locations, to the satisfaction of the General Manager, Planning, 
Infrastructure and Economic Development Department. 
 

45.  In areas of sensitive marine clay soils where the six conditions of the Tree 
Planting in Sensitive Marine Clay Soils – 2017 Guidelines have been met, 
the following shall be provided: 
 
a) The landscape plan shall include a note indicating that is has been 

developed as per the geotechnical report(s) (date, author), the letter 
(date, author), and Map (date, title), to the satisfaction of the General 
Manager, Planning Infrastructure and Economic Development. 

 
b) At the time of tree planting, in addition to providing an F1 inspection 

form, the Landscape Architect will provide a signed letter indicating that 
trees have been planted with appropriate soil volume in accordance 
with the approved Landscape Plan, to the satisfaction of the General 
Manager, Planning Infrastructure and Economic Development. 

 

OTTAWA 
Planning 

46.  Prior to registration or Commence Work Notification of the Composite 
Utility Plan, the Owner agrees to have a landscape plan for the draft plan 
of subdivision prepared by a Landscape Architect.  The landscape plan 
shall include detailed planting location and species list, pathway width and 
materials, access points, fencing requirements and fencing materials and 
shall be approved by the General Manager, Planning, Infrastructure and 
Economic Development Department prior to subdivision registration 
 

OTTAWA 
Planning 
and Forestry 
Services 

47.  The Owner agrees to implement the approved landscape plan to the 
satisfaction of the General Manager, Planning, Infrastructure and 
Economic Development Department. 
 

OTTAWA 
Planning 
and Forestry 
Services 

 Tree Conservation 
 

 

48.  The Owner acknowledges and agrees to abide by the Urban Tree 
Conservation By-law, 2009-200, and that any trees to be removed from the 
site shall be in accordance with an approved Tree Permit to the 
satisfaction of the General Manager, Planning, Infrastructure and 
Economic Development Department.  
 

OTTAWA 
Planning 

49.  The Owner agrees to maintain the tree protection measures until 
construction is complete and/or the City has provided written permission to 
remove them. 
 

OTTAWA 
Planning  

  Urban Design 
 

 

 The Owner acknowledges and agrees to use best efforts during the siting 
of dwellings on the lots and/or blocks to ensure that the designs of all 

OTTAWA 
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dwellings and streetscapes have regard to the design principles and are 
consistent with the guidelines contained within all applicable City of Ottawa 
urban design guidelines, including the Council-approved Building Better 
and Smarter Suburbs initiatives.  In particular, the flanking exterior side 
façades of dwellings on corner lots should feature elevations that address 
the street. 
 

 Parks 
 

 

50.  In accordance with the Planning Act and the City of Ottawa Parkland 
Dedication By-law, the Owner shall: (select one)  

a) convey Blocks 162 to the City for parkland purposes; and/ or 
b) provide cash-in-lieu of parkland on the subject lands within Ward 
2 such value of the land to be determined by the City's Realty 
Services Branch. The Applicant shall bear the cost of any appraisal 
costs incurred by the City.  

All to the satisfaction of the General Manager, Recreation, Cultural and 
Facility Services Department.  
 

OTTAWA 
Parks 

51.  The Owner covenants and agrees that Block 162 will be conveyed to the 
City, at no cost, as dedicated parkland. The size and configuration of the 
park block on the Final Plan shall be to the satisfaction of the General 
Manager, Recreation, Cultural and Facility Services Department.  
 
The Owner covenants and agrees that the parkland dedication requirement 
has been calculated at a rate of one hectare per 300 units (residential 
>18units/ha), but for apartments, as defined by the zoning by-law this 
parkland conveyance will not exceed a maximum of 10% of the land area of 
the site being developed.  Based on the estimated number of 302 units for 
this subdivision, there is a parkland dedication requirement of 1.007 
hectares, as shown in the calculation below: 

 
 
In the event that the number of units change, the required parkland 
dedication will also change. 

OTTAWA 
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52.  The Owner acknowledges and agrees that Blocks 160 and 161 have been 

identified as future residential development.  Once the land use and 
densities have been determined for Blocks 160 and 161, additional 
parkland dedication will be required.  It is expected that when the said 
blocks are developed, appropriate parkland dedication will be determined 
and calculated at the required rate noted above in condition 54.  Land 
conveyance or cash-in-lieu of parkland will be determined through future 
development applications for said blocks, all to the satisfaction of the 
General Manager, Recreation, Cultural and Facility Services. 
 
The Owner acknowledges and agrees if cash-in-lieu of parkland is 
determined sufficient through development of Blocks 160 and 161, such 
value of the land will be determined by the City’s Realty Service Branch.  
The Owner shall be responsible for any appraisal costs incurred by the 
City, all to the satisfaction of the General Manager, Recreation, Cultural 
and Facility Services Department. 
 

OTTAWA 

RC&FS 

53.  The Owner and the General Manager of Recreation, Culture and Facility 
Services may, if it is mutually beneficial to both parties, enter into an 
agreement whereby the Owner will provide funding (+HST) to the City for 
the design and the construction of the park block(s). The City will proceed 
to design and construction of the park as per the typical city-build park 
process as described in the Parks Development Manual. The timing of the 
park construction will be at the discretion of the City. The expected cost of 
the park(s) works to be paid to the city will be based on the rate per 
hectare and indexing rate utilized for the park development by the City at 
the time of registration of the phase of development, which includes the 
park block(s) plus a 5% administrative fee for City forces to execute the 
project. The funding for park works will be paid to the city at the time of 
registration for the phase of development, which includes the park block. 
All standard subdivision conditions associated with the park, including, but 
not limited to: fencing, fill and rough grading, tree removal and services 
stubbed to within 2.0 m inside the park block(s) will remain a subdivision 
cost to be covered by the Owner separate from the park funding.   
 

OTTAWA 
Parks  
 

54.  The Owner acknowledges and agrees to design and construct the parkland, 
identified as Block 162, in accordance with City specifications and 
standards.  The Owner further agrees to provide design plans and 
documents as detailed in the Park Development Manual 2nd edition 2017 
(and as amended) for the park(s).  The plans and documents will detail the 
designs, costs and amenities to be provided in each park.  The expected 
cost of the design, construction, review and inspection of these parks will be 
in accordance with the rate per hectare and indexing rate utilized for park 
development by the City at the time of registration of each phase of 
development.  

OTTAWA 
Parks 
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The design plans and documents as well as the final budget for design, 
construction, review and inspection shall be subject to approval by the City, 
all to the satisfaction of the General Manager, Recreation, Cultural and 
Facility Services Department.  
 

55.  All Owner obligations associated with the Park Block(s) must be completed 
to the satisfaction of the General Manager, Recreation, Cultural and Facility 
Services Department within two years of registration. 
 
If the Park Block(s)  is not tendered and under construction within two years 
of registration, the Owner agrees that the park development budget shall be 
based on the park development rate per hectare in effect at the time of the 
commencement of the park construction and that the Owner is required to 
pay the applicable Park Development rate for the current year that the park 
is to be built and those funds will be added to the park budget for 
construction 

 

OTTAWA 
Parks  
 

56.  The Owner acknowledges and agrees that no stormwater management 
facilities, encumbrances such as retaining walls, utility lines or easements 
of any kind shall be located on, or in front of, dedicated park blocks without 
the written approval of the General Manager, Recreation, Cultural and 
Facility Services Department. 
 

OTTAWA 
Parks  
 

57.  The Owner acknowledges and agrees that any encumbrances which are 
not solely for the benefit of the park, such as retaining walls, utility lines or 
easements of any kind on lands, or portion thereof encumbering the design 
and function of future Park Block 162 must be approved by the General 
Manager of Recreation, Culture and Facility Services Department, and will 
not form part of the Planning Act parkland dedication requirements. .  
 

OTTAWA 
Parks  
 

58.  The Owner agrees the park block(s) must be fully developable for its 
intended use based on a geotechnical report.  If any constraints to 
development of the park block(s) are found the measures necessary to 
mitigate the constraints and to provide a subgrade suitable for the intended 
park(s) uses as identified in the Facility Fit Plan, or if a Facility Fit Plan has 
not yet been prepared for intended park uses as identified by Parks 
planning staff, will be undertaken by the Owner. The Owner is solely 
responsible for the costs of any necessary mitigation measures in addition 
to the Park Budget.  
All of the aforementioned are to the satisfaction of the General Manager, 
Recreation, Cultural and Facility Services Department. 
 

OTTAWA 
Parks  
 

59.  Once a Facility Fit Plan is submitted and approved by the General 
Manager, Recreation, Cultural and Facility Services, and after tree 
protection fencing has been installed accordingly, both as approved by the 

OTTAWA 
Parks  
 



 18 

General Manager, Recreation, Cultural and Facility Services Department, 
the Owner may remove vegetation, trees and topsoil from the park(s) to 
facilitate rough grading of the area. The Owner agrees that the Owner may 
stockpile the topsoil either on or off the park(s).  
 
If the removal of the native topsoil is required, the Owner agrees to provide 
replacement topsoil at a sufficient depth and quality for the park(s) as per 
City Standards for park topsoil. All work shall proceed in accordance with 
the applicable By-laws and all at the sole cost of the Owner. 
 

60.  The City acknowledges and agrees that the Owner may use the Park(s) 
outside of the protected park areas for the stockpiling of materials or 
staging as needed. The Owner agrees to conduct the stockpiling of soils in 
accordance with the excess soils regulation, as amended, at the time of 
construction. 
  
The Owner agrees contaminated soils shall not be stockpiled on future 
park areas.  The Owner agrees to provide to the City documentation of the 
source and quality of the soils temporarily stored on the future park areas.   
  
The Owner acknowledges and agrees that in the event that the Owner 
chooses to use the parkland for stockpiling or staging, once this use of the 
parkland is completed, all materials will be removed from the parkland and 
a geotechnical report by a qualified and licensed engineer or geoscientist 
will be submitted.  The geotechnical report shall confirm that the subgrade 
is suitable for its intended use and that no contaminants have been 
deposited on the parkland. The geotechnical report must indicate the level 
of soil compaction on the site and conform to City Standards, to the 
satisfaction of the General Manager, Recreation, Cultural and Facility 
Services Department.   
  
The Owner agrees that any remediation required to the parkland as result 
of the owners use/or disturbance of the parkland will be at the Owner’s 
expense and will be in addition to the estimated park budget calculated at 
the per hectare rate as indexed and such remediation work shall be 
completed to the satisfaction of the General Manager, Recreation, Cultural 
and Facility Services Department. 

OTTAWA 
Parks  
 

61.  The Owner further agrees to prepare and submit upon registration, for 
approval all park plans and documents required as noted in the Park 
Development Manual 2017 based on the approved Facility Fit Plan, all to 
the satisfaction of the General Manager, Recreation, Cultural and Facility 
Services Department 
 

OTTAWA 
Parks  
 

62.  The Owner agrees to filling and rough grade the park block in accordance 
with the following: 
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Any fill imported to the future park block must be conducted in accordance 
with the excess soils regulation, as amended, at the time of 
construction.  Documentation of the source and quality of the fill to be 
imported must be approved by a Qualified Person.  Soils must be tested to 
the minimum parameter list as specified in the excess soils 
regulation.  Importation of soils with no chemical testing will not be 
permitted.  Additional testing may be required by the Qualified Persons as 
defined in the regulation. 
  

Copies of all records related to all soils imported to the future park areas 
must be provided to the City.  It is the responsibility of the Owner to fill and 
rough grade the park where necessary, with clean earth borrow, 
compacted and leveled within the park block accordingly, to provide for 
positive surface drainage as per the City Standards for Park Fill and rough 
grading as per the approved subdivision grading plan. All at the expense of 
the Owner.  All works and fill materials are to be approved by the General 
Manager, Planning, Infrastructure and Economic Development Department 
prior to being placed on site. 

 
 

63.  It is the responsibility of the Owner to undertake final grading of the park 
block as per the park working drawings /grading and drainage plan. This 
final grading will be covered by the park budget to a maximum of 10% of 
the park construction cost. Additional grading beyond 10% of park 
construction cost will be at the Owner’s expense.   
 
All works and design drawings are subject to the approval of the General 
Manager, Recreation, Cultural and Facility Services Department and the 
General Manager, Planning, Infrastructure and Economic Development 
Department. 
 
Unless otherwise specified the Owner shall provide the following services 
and utilities to all Park Blocks:  
 

a) A 300mm diameter storm sewer and CB/MH at 2m inside the park 
property line. 

b) A 50mm diameter water line complete with standpost at 2m inside 
the park property line.  A city standard park water vault chamber, 
standard detail W31.1 latest version, must also be installed as part 
of parks water works.  The park water vault will be funded from the 
park budget.  Co-ordination of all park water works including water 
vault and meter installation is an Owner responsibility. 

c) 150mm diameter sanitary sewer and MH at 2m inside the park 
property line. 

d) A 120/240 volt, 200 amperes single phase hydro service at 2m 
inside the park property line.  The Owner is responsible for making 
all arrangements and coordinating the connection of the new hydro 
(electrical) service, including costs and inspections, with the 
respective hydro (electricity) agencies.  The Owner is also 
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responsible to ensure the park electricity service(s) is included on 
the approved CUP drawings. 

 

64.  The Owner shall install fencing of uniform appearance and quality, with a 
minimum height of 1.5m along the common boundary of all residential lots 
and other lots which abut Park Blocks. Fences shall be installed 0.15m on 
the park property side of the common property line, and the location of the 
fence shall be verified by an Ontario Land Surveyor. All fences must 
adhere to the City’s fence By-law 2003-462.  Fence materials will be of 
commercial grade and consist of 6-gauge black vinyl coated chain link 
material and black powder coated schedule 40 pipe rails and posts or an 
approved alternative. The fencing shall meet the Pool Enclosure By-law 
specifications. 
 

OTTAWA 
Parks  
 

65.  No access from private property to passive public property will be allowed. 
The Owner shall place the following clause in each Agreement of 
Purchase and Sale and shall be registered as a notice on title in respect of 
all Lots and Blocks:  
 

“The Transferee for himself, his heirs, executors, administers, successors 
and assigns acknowledge being advised that gates accessing public 
property are not permitted in the fences.” 
 

OTTAWA 
Parks  
 

66.  The Owner shall include a clause in each Agreement of Purchase and 
Sale and shall be registered as a notice on title in respect of all Lots and 
Blocks which shall provide notification to all purchasers of lands within the 
Subdivision that parkland within this subdivision and/or already existing in 
the vicinity of the subdivision may have (select as appropriate): 
 

a) active hard surface and soft surface recreational facilities 
b) active lighted sports fields and other lit amenities  
c) recreation and leisure facilities 
d) potential community centre 
e) library 
f) day care 
g) other potential public buildings/facilities. 

 

OTTAWA 
Parks  
 

67.  The Owner acknowledges and agrees that, if the approved park 
concept design contains amenities proposed by the Owner that exceed the 
standard park design and construction budget, and if securities are not 
retained by the City for these items, the City shall not be responsible for 
these items in the event that the City must complete the park. 
 

OTTAWA 
Parks  
 

68.  The Owner acknowledges and agrees that, following registration of this 
agreement, all park blocks will be transferred to the City. Notwithstanding 
said transfer, the Owner acknowledges and agrees that, prior to the 
assumption of the park by the City, the owner will retain all liability for the 

OTTAWA 
Parks  
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transferred blocks and that said transfer will in no way exonerate the 
Owner from its responsibility to design and construct the park pursuant to 
the terms of this agreement. 
 

69.  The Owner acknowledges and agrees that where multiple parks are to be 
developed within a Community Design Plan (CDP) area or draft plan of 
subdivision with multiple land-owners, the land-owners will enter into a cost 
sharing agreement to cover the cost of the development of the parks as 
per the direction of OPA 159.  No approvals will be given on a plan of 
subdivision until a cost sharing agreement regarding the development of 
parkland within the development area has been entered into and submitted 
to the City. All to the satisfaction of the General Manager, Recreation, 
Cultural and Facility Services and the General Manager, Planning, 
Infrastructure and Economic Development.   
 

OTTAWA 
Planning 
Parks  
 

70.  The Owner acknowledges and agrees to erect on the park block(s) at a 
location selected by the General Manager, Recreation, Cultural and 
Facility Services a professionally painted sign indicating:  
 

Future Parkland  
No Dumping 
No Removal of soils or Vegetation 
All at the expense of the Owner 

 

OTTAWA 
Parks  
 

71.  Upon registration of the subdivision and transfer of ownership of the park 
block to the city, the Owner agrees to provide:  
 
• a certificate of insurance that names the City of Ottawa as Additional 

Insured, and  
• a letter of credit which covers the full amount of the park construction 

cost to ensure the work is completed,  
 
the Owner will hereby be granted consent to enter at no cost to complete 
the work. All is to the satisfaction of the General Manager of Recreation 
Culture and Facility Services. 
 

OTTAWA 
Parks 

72.  It is the responsibility of the Owner to remove all vegetation from the park 
block that has not been identified for retention.  The tree removal within the 
park block will occur at same time as tree removal for the entire 
subdivision as identified in the tree removal permit which is submitted by 
the Owner and approved by the City.  The Owner is solely responsible for 
the costs of any necessary tree removals occurring at this time.  
 

OTTAWA 
RC&FS 

73.  The Owner acknowledges and agrees that no work within the ROW in front 
of, or around, any boundary of the park will be a park cost. All ROW work 

OTTAWA 
Parks  
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including, tree planting, topsoil and sod, and all hard surface work will be at 
the Owners’ expense.  
 
Where a park plaza or landscape feature extends into the ROW as a 
continual element of the park development, this work may be considered 
park work at the discretion of the General Manager, Recreation, Cultural 
and Facility Services. 
 

74.  The Owner acknowledges and agrees to install a three-rail post-and-rail 
wood fence to City standards along the limit of development separating 
Park Block 162 from the stormwater management pond to the south.   
 

OTTAWA 
RC&FS 

 Environmental Constraints 
 

 

75.  The Owner shall prepare an Integrated Environmental Review and/or an 
Environmental Impact Statement, in accordance with the policies of the 
Official Plan, to the satisfaction of the General Manager, Planning, 
Infrastructure and Economic Development Department.  
 

OTTAWA 
Planning  
CA 
 

76.  The Owner agrees that prior to registration, early servicing, or other works 
that would alter the vegetative characteristics of the site, the Owner shall 
have the environmental impact statement updated as necessary to reflect 
the final plan as approved, and to address any changes to the anticipated 
impacts and recommended mitigation measures that may be required as a 
result of changes to the draft plan, changes in the regulatory context with 
respect to species at risk, or changes in the known environmental context 
of the site.  This update shall be to the satisfaction of the General 
Manager, Planning, Infrastructure and Economic Development 
Department. 
 

OTTAWA 
Planning 

77.  The Owner acknowledges and agrees that the construction of the 
subdivision shall be in accordance with the recommendations of BMR 
Lands, South Side of Innes Road, EIS – Species at Risk and Mitigation 
Measures – Updated prepared by Muncaster Environmental Planning Inc. 
dated October 13, 2020: 

• To protect breeding birds, as required no additional tree or shrub 
removal should occur between April 15th and August 15th, unless a 
breeding bird survey conducted by a qualified biologist within five 
days of the woody vegetation removal identifies no active nests in 
the trees or shrubs;  

• Although not anticipated, any trees and shrubs to be retained are to 
be protected with sturdy orange construction fencing at least 1.2 
metres in height installed from the tree trunk a minimum distance of 
ten times the retained tree diameter.  Signs, notices or posters are 
not to be attached to any tree.  No grading, heavy machinery traffic, 
stockpiling of material, machinery maintenance and refueling or 

OTTAWA 
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other activities that may cause soil compaction to occur within five 
metres of the critical root zone of the trees to be retained and 
protected.   The root system, trunk or branches of the trees to be 
retained are to be protected and not damaged.  If any roots of trees 
to be retained are exposed during site alterations, the roots shall be 
immediately reburied with soil or covered with filter cloth, burlap or 
woodchips and kept moist until the roots can be buried permanently. 
A covering of plastic should be used to retain moisture during an 
extended period when watering may not be possible.  Any roots that 
must be cut are to be cut cleanly to facilitate healing and as far from 
the tree as possible. Exhaust fumes from all equipment during 
construction will not be directed towards the retained trees. All of 
the supports and bracing for the protective fencing should be placed 
outside of the protected area and should be installed in such a way 
as to minimize root damage.  Also, since the desired effect of the 
barrier is to prevent construction traffic from entering the critical root 
zone, the barrier should be kept in place until all site servicing and 
house construction has been completed; 

• As indicated above, plantings of native vegetation as part of the 
urban residential subdivision on a lot-by-lot basis are recommended 
to provide natural environment and aesthetic features.  Potential 
native species to plant include nannyberry, elderberry and dogwood 
shrubs along with sugar maple, red maple, basswood, balsam fir, 
white cedar, bur oak, red oak and white spruce trees.  Sourcing 
native species from local seed sources is strongly recommended to 
ensure adaptability and longevity.  Only locally appropriate native 
species are to be used for landscaping adjacent to natural features 
or buffer zones; 

• To protect any trees immediately adjacent to the site, no 
excavations or other activities that may impact the critical root zone 
of these adjacent trees should be undertaken within the critical root 
zones. The critical root zones are identified as ten times the 
diameter of the tree to be protected.  To be conservative, no 
excavations, filling, stockpiling, or other major site disturbances 
should occur within four metres of the property line.  The park 
proposed for the southwest portion of the site (see Figure 2) will 
provide extensive protection for any remaining trees adjacent to the 
site in this area;   

• The extent of exposed soils is to be kept to a minimum at all times.  
Re-vegetation of exposed, non-developed areas with native species 
is to be achieved as soon as possible; 

• The objective with respect to erosion and sediment controls will be 
to ensure that the surface water runoff leaving the site is not 
degraded with respect to water quantity or quality.  Erosion and 
sediment control will focus on best management practices; 
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• Where groundwater must be removed, the groundwater will be 
pumped into a proper filter mechanism such as a sediment trap or 
filter bag prior to release to the environment; 

• Seepage barriers such as silt fencing, straw bale check dams and 
other sediment and erosion control measures will be installed as 
required to OPSD requirements in any temporary drainage ditches 
and around disturbed areas during construction and stockpiles of 
fine material.  These control measures must be properly maintained 
to maximize their function during construction.  An Erosion and 
Sediment Control Plan will be prepared during the detailed 
engineering analysis; 

• The contractors and other on-site workers are to be aware of 
potential Species at Risk in the vicinity of the site including 
butternut, and on appropriate measures to reduce human-wildlife 
conflict during the work.  Appendix 1 of the City of Ottawa’s Protocol 
for Wildlife Protection during Construction (August 2015) describes 
these species.  The project biologist for this project is Bernie 
Muncaster (613-748-3753).  Any Species at Risk sightings are to be 
immediately reported to the project biologist and the Ministry of 
Environment, Conservation and Parks and activities modified to 
avoid impacts until further direction by the Ministry; 

• As recommended in City of Ottawa (2015) prior to beginning work 
each day, wildlife is to be checked for by conducting a thorough 
visual inspection of the workspace and immediate surroundings.  
See Section 2.5 of City of Ottawa (2015) for additional 
recommendations on construction site management with respect to 
wildlife.  Any turtles, snakes, or other sensitive wildlife in the work 
areas are to be relocated to the south.  Animals should be moved 
only far enough to ensure their immediate safety.  See Appendix 1 
and the links in Section 4 of City of Ottawa (2015) for suggestions 
on how to effectively relocate turtles and snakes; 

• To discourage wildlife from entering the work areas during 
construction, the site should be kept clear of food wastes and other 
garbage, and proper drainage provided to avoid accumulation of 
standing water, which could attract amphibians, birds, and other 
wildlife to the work areas; 

• Municipal by-laws and provincial regulations for noise will be 
followed and utilities will be located as required in the vicinity of the 
site prior to construction; and, 

• Waste will be managed in accordance with provincial regulations.  
The contractor will have a spill kit on-hand at all times in case of 
spills or other accidents. 
 

78.  The Owner agrees to abide by all appropriate regulations associated with 
Provincial and Federal statutes for the protection of wildlife, including 
migratory birds and species at risk. 

OTTAWA 
Planning 
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 Record of Site Condition / Contaminated Soil 

 
 

79.  The Owner shall be required to submit to the General Manager, Planning, 
Infrastructure and Economic Development Department and Chief Building 
Official, a Record of Site Condition (RSC) completed in accordance with 
the O.Reg. 153/04, and acknowledged by the Ministry of Environment.  
The RSC shall confirm that all or part of the site will be suitable for the 
proposed use in accordance with O.Reg. 153/04. 
 

OTTAWA 
Planning 
BCS 
 

 Schools 
 

 

80.  The Owner acknowledges and agrees to inform prospective purchasers 
that school accommodation pressures exist in the Ottawa-Carleton District 
School Board schools designated to serve this development which 
pressures are currently being addressed by the utilization of portable 
classrooms and/or directing students to schools outside their community. 
 

OCDSB 

 Archaeology 
 

 

81.  Where the Owner is required to undertake an archaeological assessment: 
i. The Owner acknowledges having been required to retain a licensed 

consultant archaeologist to undertake an archaeological assessment 
of the entire property, including 1:10,000 scale mapping, 
“Archaeological Site Record” and report(s); 

ii. The Owner agrees to implement the recommendations of the 
approved assessment, including mitigation, through preservation or 
removal and documentation of archaeological resources; and 

iii. The Owner agrees that no site works shall take place until any 
archaeological resource conservation concerns have been 
addressed. 

 
All of the above noted conditions shall be to the satisfaction of the Ministry 
of Tourism and Culture and the General Manager, Planning, Infrastructure 
and Economic Development Department. 
 

OTTAWA 
Planning  
MTCS 
 
 

 Stormwater Management 
 

 

82.  The Owner shall provide any and all stormwater reports and addendums 
(in accordance with the Master Serving Study for East Urban Community 
Phase 3) that may be required by the City for approval prior to the 
commencement of any works in any phase of the Plan of Subdivision. 
Such reports shall be in accordance with any watershed or subwatershed 
studies, conceptual stormwater reports, City or Provincial standards, 
specifications and guidelines.  The reports shall include, but not be limited 
to, the provision of erosion and sedimentation control measures, 

OTTAWA 
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implementation or phasing requirements of interim or permanent 
measures, and all stormwater monitoring and testing requirements.   
 
All reports and plans shall be to the satisfaction of the General Manager, 
Planning, Infrastructure and Economic Development Department. 
 

83.  (a) Prior to the commencement of construction of any phase of this 
Subdivision (roads, utilities, any off-site work, etc.) the Owner shall: 
 

i. have a Stormwater Management Plan and an Erosion and 
Sediment Control Plan prepared by a Professional Engineer in 
accordance with current best management practices; 

ii. provide all digital models and modelling analysis in an acceptable 
format; 

iii. have said plans approved by the General Manager, Planning, 
Infrastructure and Economic Development Department, and 

iv. provide certification through a Professional Engineer licensed in the 
province of Ontario that the plans have been implemented. 

 
(b) All submissions and any changes made to the Plan shall be submitted 

to the satisfaction to the City and the Rideau Valley Conservation 
Authority. 

 
(c) The Owner shall implement an inspection and monitoring plan to 

maintain erosion control measures. 
 

OTTAWA 
Planning 
CA 
 

84.  On completion of all stormwater works, the Owner agrees to provide 
certification to the General Manager, Planning, Infrastructure and 
Economic Development Department through a Professional Engineer, 
licensed in the province of Ontario, that all measures have been 
implemented in conformity with the approved Stormwater Site 
Management Plan. 
 

OTTAWA 
Planning 

85.  The Owner agrees to be a party to the expansion of EUC Pond 1 upon the 
completion of the Master Servicing Study in support of the on-going East 
Urban Community Phase 3 Area Community Design Plan. Furthermore, 
the construction of the expansion of Pond 1 shall be completed to the 
satisfaction of the General Manager, Planning, Infrastructure and 
Economic Development Department.  
 

OTTAWA 
Planning 

86.  Prior to the registration, or the making of an application for a Ministry of 
Environment, Environmental Compliance Approval, for any stormwater 
works, whichever event first occurs, the Owner shall prepare a Stormwater 
Site Management Plan in accordance with a Conceptual Stormwater Site 
Management Plan.  The Stormwater Site Management Plan shall identify 
the sequence of its implementation in relation to the construction of the 

OTTAWA 
Planning 
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subdivision and shall be to the satisfaction of the General Manager, 
Planning, Infrastructure and Economic Development Department and the 
Rideau Valley Conservation Authority. 
 

87.  The Owners acknowledges and agrees to maintain the storm sewers 
within the subdivision until such time as the storm water connection and 
the expansion of EUC Pond 1 have been constructed and the City has 
given final acceptance to the storm sewers and pond. The storm sewers 
shall be inspected every two years and will be cleaned as necessary prior 
to final acceptance from the City. All costs shall be the sole responsibility 
of the Owner.  
 

OTTAWA 
Planning 

88.  The Owner agrees, prior to registration or the commencement of work, 
which ever comes first, to obtain all land and easements over adjacent 
lands necessary for storm water management and conveyance. 
 

OTTAWA 
Planning 

89.  The Owner acknowledges and agrees that an interim storm water 
management facility may be temporarily required prior to the expansion of 
Pond 1 unless it can be demonstrated that the existing Pond 1 has sufficient 
capacity to proceed with servicing Phase 1 without interim measures or 
expansion. If required, the Owner shall construct, maintain, operate, and 
decommission the interim storm water facility. All works associated with the 
interim stormwater management facility shall be at the sole cost of the 
Owner. The Owner shall demonstrate capacity to the satisfaction of the 
General Manager, Planning, Infrastructure and Economic Development 
Department. 
 

OTTAWA 
Planning 

90.  The Owner acknowledges and agrees that an interim storm water facility (or 
solutions) will be contained within the lands south of Street 7 on the draft 
plan, including Street 8 surrounding lots and blocks.  
 

OTTAWA 
Planning 

91.  The Owner acknowledges and agrees that prior to registration of the lands 
noted in condition 2 (above) the ultimate storm water servicing conditions 
will be coordinated with the MSS.  
 

OTTAWA 
Planning 

92.  The Owner agrees to design and construct, as part of the stormwater 
management infrastructure, at no cost to the City, a monitoring facility or 
facilities (if required) and vehicular access to the satisfaction of the City.  
 

OTTAWA 
Planning 

93.  The Owner agrees that the development of the Subdivision shall be 
undertaken in such a manner as to prevent any adverse effects, and to 
protect, enhance or restore any of the existing or natural environment, 
through the preparation of any storm water management reports, as 
required by the City. All reports are to be approved by the General 
Manager, Planning, Infrastructure and Economic Development Department 
prior to the commencement of any Works. 

OTTAWA 
Planning 
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94.  The Owner covenants and agrees that the following clause shall be 

incorporated into all agreements of purchase and sale for the whole, or any 
part, of a lot or block on the Plan of Subdivision, and registered separately 
against the title: 
 
“The Owner acknowledges that some of the rear yards within this 
subdivision are used for on-site storage of infrequent storm events. Pool 
installation and/or grading alterations and/or coach houses on some of the 
lots may not be permitted and/or revisions to the approved Subdivision 
Stormwater Management Plan Report may be required to study the 
possibility of modification on any individual lot.  The Owner must obtain 
approval of the General Manager, Planning, Infrastructure and Economic 
Development Department of the City of Ottawa prior to undertaking any 
grading alterations.” 
 

OTTAWA 
Legal 

95.  Where the Owner is required under this Agreement to provide the oversize 
and/or over-depth storm sewers or open drains in order to make provisions 
for later development of upstream lands not owned by the Owner herein, 
as referred to in the approved plans, the City will, insofar as it legally may, 
require that payment shall be made by the Owner of such upstream 
undeveloped land which will utilize the said storm sewers as an outlet(s), 
prior to registration. The amount of payment shall be determined by the 
General Manager, Planning, Infrastructure and Economic Development 
Department. 
 

OTTAWA 
Planning 

96.  That prior to registration a detailed stormwater management plan 
consistent with the conceptual plan “Conceptual Site Serving and 
Stormwater Management Report – 3610 Innes Road (Former BMR 
Lands)” dated April 3rd 2020, prepared by Novatech Engineering, Planners 
and Landscape Architects be prepared and approved to the satisfaction of 
the Rideau Valley Conservation Authority and the City of Ottawa. 
 

RVCA 

97.  That the subdivision agreement contain a clause with wording to the 
satisfaction of the Rideau Valley Conservation Authority and the City of 
Ottawa whereby the Owner acknowledges and agrees to implement all of 
the recommendations in the approved final stormwater management plan. 
 

RVCA 

 Sanitary Services 
 

 

98.  The Owner agrees to submit detailed municipal servicing plans, prepared 
by a Professional Civil Engineer licensed in the Province of Ontario, to the 
General Manager, Planning, Infrastructure and Economic Development 
Department. 
 

OTTAWA 
Planning 
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99.  Where the Owner is required under this Agreement to provide and install 
sanitary sewers of a diameter larger and/or at a greater depth than would 
be required to service the area to be developed, as detailed in the 
approved plans of this agreement, the Owner shall convey to the City such 
0.3m reserves as may be necessary to prevent the Owners and 
developers of adjacent lands from making connections to the sanitary 
sewers installed by the Owner, the City will, insofar as it legally may, 
require other persons connecting to the sewer to pay an equitable share of 
the cost thereof to the Owner. The amount of payment shall be determined 
by the General Manager, Planning, Infrastructure and Economic 
Development Department. 
 

OTTAWA 
Planning 

100. As the Owner proposes a road allowance(s) of less than 20 metres, and if 
the Owner also proposed boulevards between 4.0 and 5.0 metres wide, 
the Owner shall meet the following requirements: 
 

a) extend water, sanitary, and storm services a minimum of 2.0 
metres onto private property during installation before being 
capped; 

b) install high voltage electrical cable through the transformer 
foundations to maintain adequate clearance from the gas main; 

c) provide and install conduits as required by each utility; 
d) provide and install transformer security walls when a 3.0 metres 

clearance, as required by the Electrical Code, cannot be 
maintained. The design and location of the security wall must be 
approved by the local hydro utility; and 

e) install all road-crossing ducts at a depth not to exceed 1.2 metres 
from top of duct to final grade. 

 

OTTAWA 
Planning 

 Water Services 
 

 

101. The Owner shall design and construct all necessary watermains and the 
details of services and meters for the lots abutting the watermains within 
the subject lands to the satisfaction of the General Manager, Planning, 
Infrastructure and Economic Development Department.  The Owner shall 
pay all related costs, including the cost of connection, inspection and 
sterilization by City personnel, as well as the supply and installation of 
water meters by the City. 
 

OTTAWA 
Planning 

102. The Owner shall prepare, at its cost, a hydraulic network analysis of the 
proposed water plant within the Plan of Subdivision and as it relates to the 
existing infrastructure.  This analysis shall be submitted for review and 
approval as part of the water plant design submission. 
 

OTTAWA 
Planning 

103. The Owner acknowledges and agrees not to permit any occupancy of 
buildings on the individual Lots described in Schedule "A" until the water 

OTTAWA 
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plant has been installed, sterilized and placed in service to the satisfaction 
of the General Manager, Planning, Infrastructure and Economic 
Development Department. 
 

104. The Owner further acknowledges and agrees that the service post, which 
is the fitting located near the property line that allows access to the shutoff 
valve, must be visible, raised to finished grade and in working condition in 
order for the City to turn on the service. 
 

OTTAWA 
Planning 

105. The owner acknowledges and agrees to provide a Water Age Analysis 
prior to registration which reflects their proposed phasing and 
scheduling.  Where required, through this analysis or through testing, the 
Owner acknowledges and agrees that flushing infrastructure will be 
installed at no cost to the City, and that the Owner will be responsible for 
all costs associated with the consumption and disposal of water, as 
required, to ensure that adequate chlorine residual is maintained 
throughout the water system, all to the satisfaction of the General 
Manager, Public Works and Environmental Services 
 

OTTAWA 
Planning 

106. The Owner acknowledges and agrees not to apply for, nor shall the City 
issue, building permits for more than 50 dwelling units (or the equivalent)  
or 75 dwelling units on interim basis for less than two years where the 
watermain for such units is not looped.  Any unit serviced by a looped 
watermain that is not looped shall be required to have sufficient fire 
protection, to the satisfaction of the General Manager, Planning, 
Infrastructure and Economic Development Department. 
 

OTTAWA 
Planning 

 Serviced Lands 
 

 

107. The Owner shall be responsible for the provisions of the following works, 
including oversizing and over depth (where appropriate), at its cost, in 
accordance with plans approved by the General Manager, Planning, 
Infrastructure and Economic Development Department, and/or the 
Province: 

a.  Watermains; 
b.  Sanitary Sewers; 
c.  Storm Sewers; 
d. Roads and traffic plant(s); 
e. Street Lights; 
f. Sidewalks;  
g. Landscaping; 
h. Street name, municipal numbering, and traffic signs; 
i. Stormwater management facilities; and 
j. Grade Control and Drainage. 

 

OTTAWA 
Planning 
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108. The Owner shall not commence construction of any Works or cause or 
permit the commencement of any Works until the City issues a Commence 
Work Notification, and only then in accordance with the conditions 
contained therein. 
 

OTTAWA 
Planning 

109. The Owner agrees to provide services oversized and over depth to service 
lands beyond the limits of the subdivision as required and to the 
satisfaction of the General Manager, Planning, Infrastructure and 
Economic Development Department. 
 

OTTAWA 
Planning 

110. The Owner shall not be entitled to a building permit, early servicing, or 
commencement of work construction until they can demonstrate that there 
is adequate road, sanitary, storm, and watermain capacity and any 
Environmental Compliance Approvals (ECA) necessary are approved. All 
are to the satisfaction of the General Manager, Planning, Infrastructure and 
Economic Development Department. 
 

OTTAWA 
Planning 

 Utilities 
 

 

111. The Owner is hereby advised that prior to commencing any work within the 
subdivision, the Owner must confirm that sufficient wire-line 
communication /telecommunication infrastructure is currently available to 
the proposed development to provide communication/telecommunication 
service to the proposed development.  In the event that such infrastructure 
is not available, the Owner is hereby advised that the Owner shall ensure, 
at no cost to the City, the connection to and/or extension of the existing 
communication / telecommunication infrastructure.  The Owner shall be 
required to demonstrate to the municipality that sufficient communication 
/telecommunication infrastructure facilities are available within the 
proposed development to enable, at a minimum, the effective delivery of 
communication /telecommunication for emergency management services 
(i.e. 911 Emergency Services). 
 

Bell 
Canada 
OTTAWA 
Planning  

112. The Owner shall pre-consult with Hydro Ottawa for any proposed reduction 
to the City of Ottawa three-metre minimum standard setback prior to 
designing the electrical servicing, as it may affect the electrical servicing 
design, timeline for installation and cost; this includes any proposed 
overhang encroachment into the 3m-setback space. 
 

Hydro 
Ottawa 
 

113. The Owner may be required to enter into an Electrical Servicing 
Agreement with Hydro Ottawa Limited, to the satisfaction of Hydro Ottawa. 
 

Hydro 
Ottawa 

114. The Owner is advised that there is limited capacity to service the proposed 
development at this time. The Owner may be responsible for a Capital 
Contribution payment(s) towards a distribution system expansion if the 
proposed development requires electrical servicing greater than can be 

Hydro 
Ottawa 
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provided by the existing distribution system in the vicinity, either in capacity 
or in extension limit.  This amount shall be in accordance with Hydro 
Ottawa's Contributed Capital Policy and Conditions of Service. 
 

115. Hydro Ottawa’s standard distribution network is overhead for any voltage 
system along or through open fields, business parks, rural areas, arterial, 
major collector and collector roads; any additional premium costs beyond 
the standard shall be at the Owner’s cost; in all instances, electrical 
distribution above 27kV shall be via overhead distribution. 
 

Hydro 
Ottawa 

116. The Owner shall be responsible for servicing the buildings within the 
property.  Only one service entrance per property shall be permitted. 
 

Hydro 
Ottawa 

117. Prior to commencement of any construction activities, the Owner shall 
inform Hydro Ottawa of any acute shock construction process or 
rubbelization to be used during construction and apply Hydro Ottawa's 
work procedure UDS0022 "Protecting Electrical Distribution Underground 
Plant & Support Structures from Acute Shock Construction Processes". 
The Owner shall be responsible for any damage to Hydro Ottawa 
distribution assets. 
 

Hydro 
Ottawa 

118. The Owner is advised that there is medium voltage underground 
infrastructure near the proposed entrance off of Innes Rd and within the 
roads of the adjacent Caivan development  
 

a. There shall be no mechanical excavation within one and a half meters 
(1.5m) of any Hydro Ottawa underground plant unless the exact 
position of plant is determined by hand digging methods.  Direct 
supervision by Hydro Ottawa forces, and protection or support of the 
underground assets shall be at the Owner’s expense. 

 
b. The Owner shall not use steel curb and sidewalk form support pins in 

the vicinity of Hydro Ottawa underground plant for electrical safety. 
 

Hydro 
Ottawa 

119. Hydro Ottawa prohibits any change of grade that results in reduced life 
expectancy of the asset.  Any change in grade of more than 0.3m in the 
vicinity of proposed or existing electric utility equipment shall be reviewed 
with Hydro Ottawa.  The proposed grade change around XX [state where] 
is more than 0.3m. 
 

Hydro 
Ottawa 

120. The Owner shall ensure that any landscaping or surface finishing does not 
encroach into existing or proposed Hydro Ottawa's overhead or 
underground assets or easement.  When proposing to place plantings in 
proximity of existing power lines, the Owner shall refer to Hydro Ottawa’s 
free publication "Tree Planting Advice".  The shrub or tree location and 
expected growth must be considered.  If any Hydro Ottawa related activity 

Hydro 
Ottawa 
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requires the trimming, cutting or removal of vegetation, or removal of other 
landscaping or surface finishing, the activity and the re-instatement shall 
be at the Owner’s expense. 
 

121. The Owner is advised that there are overhead medium voltage overhead 
lines along Innes Road.  The Owner shall ensure that no personnel or 
equipment encroaches within three metres (3.0m) of the Hydro Ottawa 
overhead medium voltage distribution lines, unless approved by Hydro 
Ottawa.  The Owner shall contact Hydro Ottawa prior to commencing work 
when proposing to work within 3.0m of the Hydro Ottawa distribution lines 
as noted above.  No such work shall commence without approval of Hydro 
Ottawa. 
 

Hydro 
Ottawa 

122. The Owner acknowledges and agrees that prior to commencing Works 
identified within the Draft Plan; it shall confirm the proposed development 
is sufficiently serviced by all necessary utilities.  The Owner further agrees 
to comply with all relevant and existing utility Conditions of Service, 
construction processes and guidelines. The Owner further agrees it shall 
be responsible for engaging the providers of any necessary utilities to 
determine servicing for the proposed development and that it shall be 
responsible for all costs relating to the relocation, placement and/or 
upgrade of existing or future utility infrastructure for the proposed 
development. The Owner shall be required to demonstrate to the 
satisfaction of the General Manager, Planning, Infrastructure and 
Economic Development that sufficient utility servicing and infrastructure 
exist to service the proposed development and that communication / 
telecommunication infrastructure facilities are available, at a minimum, for 
the delivery of emergency management services. 
 
The Owner acknowledges and agrees to convey, at their cost, any 
easements as may be required by the necessary utilities and agrees to 
abide by all conditions of the City’s inhibiting order.  The Owner further 
acknowledges and agrees that such easements shall not be granted on 
any lands being conveyed to the City, or those proposed to be conveyed to 
the City, without City’s approval.   
 
Should any lands owned or proposed to be owned by the City be 
encumbered as a result of these conditions, the Owner shall bear the sole 
responsibility and costs associated with correcting such actions, including 
but not limited to the conveyance of additional lands, the relocation of any 
such easements or infrastructure as may be deemed appropriate by the 
General Manager, Planning, Infrastructure and Economic Development.  
 

Hydro 
Ottawa 

123. The Owner acknowledges that servicing from new rear lanes is not 
permitted. 
 

Hydro 
Ottawa 



 34 

124. The Owner shall contact Hydro Ottawa to discuss electrical servicing for 
the property.  By Hydro Ottawa commenting on this proposal, Hydro 
Ottawa has not committed to, or approved the electrical servicing of the 
proposed development. 
 

Hydro 
Ottawa 

125. The Owner shall convey, at their cost, all required easements as 
determined by Hydro Ottawa.  The Owner further acknowledges and 
agrees that the City’s Inhibiting Order will not be lifted until such time as 
the required transfer of easements to Hydro have occurred.  The Owner 
will be required to provide written confirmation from Hydro to the City that 
the required easements have been obtained to Hydro’s satisfaction and 
that the Inhibiting Order may be lifted, subject to any other City conditions 
for lifting. 
 

Hydro 
Ottawa 

126. The Owner shall be responsible for all costs for feasible relocations, 
protection or encasement of any existing Hydro Ottawa plant. 
 

Hydro 
Ottawa 

127. The Owner and its agents shall arrange for an underground electricity 
cable locate by contacting Ontario One Call at 1-800-400-2255, not less 
than seven (7) working days prior to excavating.  There shall be no 
mechanical excavation within 1.5m of any Hydro Ottawa underground 
plant unless the exact position of plant is determined by hand digging 
methods.  Direct supervision by Hydro Ottawa forces, and protection or 
support of the underground assets shall be at the Owner’s expense. 
 

Hydro 
Ottawa 

128. Hydro Ottawa reserves the right to access their plant.  Should Hydro 
Ottawa require the removal of structures, the Owner shall remove the 
structures within two (2) working days of receipt of notice and re-instate the 
structures at the Owner’s cost when Hydro Ottawa has completed its work. 
 

In the event of an emergency, the Owner will respond to Hydro Ottawa’s 
request to remove structures and in the most expeditious manner possible 
within two (2) hours of the receipt of notice at the Owner’s cost.  If the 
Owner cannot remove the structures within the two (2) hours, Hydro 
Ottawa can undertake the removal of the structures and the Owner shall 
pay the costs for removal and re-instatement of the structures.  Hydro 
Ottawa will not be responsible for any damage done to the structures 
which might arise from the removal, provided those actions are taken 
without any gross negligence on the part of Hydro Ottawa or their 
contractors or agents. 
 

Hydro 
Ottawa 

129. The Owner shall apply Hydro Ottawa’s standards and City approved road 
cross-section standards for public roads.  Hydro Ottawa requests to be 
consulted before completing the composite utility plan where any four-party 
trench is proposed. 
 

Hydro 
Ottawa 
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130. Hydro Ottawa requests to be consulted before completing the composite 
utility plan where any four-party trench is proposed. 
 

Hydro 
Ottawa 

131. The Owner shall comply with Hydro Ottawa's Conditions of Service and 
thus should be consulted for the servicing terms.  The document, including 
referenced standards, guidelines and drawings, may be found at 
http://www.hydroottawa.com/residential/rates-and-conditions/conditions-of-
service/.  The Owner should consult Hydro Ottawa prior to commencing 
engineering designs to ensure compliance with these documents. 
 

Hydro 
Ottawa 

132. Hydro Ottawa reserves the right to raise conditions throughout the 
development of this proposal should the revisions contain non-
conformances with, for example, Hydro Ottawa’s Conditions of Service or 
Standards.  To ensure the best outcome, Hydro Ottawa welcomes an early 
discussion on the proposal. 
 

Hydro 
Ottawa 

133. The Owner acknowledges that Canada post will provide mail delivery 
service to the subdivision through centralized Community Mailboxes 
(CMBs).  The Owner shall contact Canada Post to determine the suitable 
permanent locations for the CMBs.  The location of the CMBs will be 
determined at the time of the preparation of the preliminary Composite 
Utility Plan and shall be indicated on all appropriate plans. 
 

CANADA 
POST 

134. The Owner agrees, prior to offering any dwelling units for sale, to display a 
map on the wall of the sales office in a place readily accessible to 
prospective purchasers that indicates the location of all Canada Post 
approved Community Mailboxes throughout the subdivision. 
 

CANADA 
POST 

135. The Owner agrees to include in all offers of purchase and sale a statement 
which advises the purchaser that mail will be delivered via Community 
Mailboxes.  The locations of all Community Mailboxes installed throughout 
the subdivision shall be noted, and the affected homeowners shall be 
notified of any established easements granted to Canada Post to permit 
access to the Community Mail Box. 
 

CANADA 
POST 

136. The Owner acknowledges that Canada Post will provide mail delivery to 
new residents of the subdivision as soon as dwellings are occupied.  In this 
regard, the Owner shall provide a suitable and safe temporary site for a 
Community Mailbox until curbs, sidewalks and final grading are completed 
at the permanent Community Mail Box locations. 
 

CANADA 
POST 

137. The Owner acknowledges and agrees to provide the following requirements 
for each approved Community Mailbox site and to include them on the 
appropriate servicing plans. 
 
a) Any required walkway across the boulevard, per municipal standards; 

CANADA 
POST 
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b) Any required curb depressions for wheelchair access, with an 
opening of at least two metres, to Canada Posts detailed specifications.   
 

138. The Owner shall indicate in the Agreement, in words satisfactory to Bell 
Canada, that it will grant to Bell Canada any easements that may be 
required, which may include a blanket easement, for 
communication/telecommunication infrastructure. In the event of any conflict 
with existing Bell Canada facilities or easements, the Owner shall be 
responsible for the relocation of such facilities or easements. 
 

Bell 
Canada 

139. The Owner shall transfer such new easements and maintenance 
agreements as are deemed necessary by Rogers Communications 
Partnership to service this subdivision, to the Utility’s satisfaction and that of 
the appropriate authority and at no cost to the Utility.  The Owner also shall 
ensure that such easement documents are registered on title immediately 
following registration of the final plan, and the affected agencies duly 
notified. 
 

Rogers 

140. The Owner shall coordinate the preparation of an overall utility distribution 
plan.  This plan should show the locations (shared or otherwise) and the 
installation timing and phasing of all required utilities (on-ground, below 
ground) through liaison with the appropriate electrical, gas, water, telephone 
and cablevision authority; this includes on-site drainage facilities.  Such 
location plan shall be to the satisfaction of all affected authorities. 
 

Rogers 

141. The Owner agrees with Rogers Communications Partnership to arrange for 
and pay the cost of the relocation of any existing services which is made 
necessary because of this subdivision, to the satisfaction of the authority 
having jurisdiction. 
 

Rogers 

 Fire Services 
 

 

142. The Owner shall not demand of the City to issue, nor shall anyone claiming 
title from it or under its authority, demand of the City to issue, one or 
building permits to construct any building or other structure on any lots or 
block in the Subdivision until firebreak lots are designated to the 
satisfaction of the City’s Fire Chief. 
 

OTTAWA 
Fire 
 

 Noise Attenuation 
 

 

143. The Owner shall have a Noise Study undertaken related to noise 
assessment and land use planning with respect to noises generated by 
moving and stationary sources prepared by a Professional Engineer, 
licensed in the province of Ontario to the satisfaction and approval of the 
General Manager, Planning, Infrastructure and Economic Development 
Department. The Study shall comply with: 

OTTAWA 
Planning 



 37 

 
i. the City of Ottawa’s Environmental Noise Control Guidelines, as 

amended; and 
ii. address, and be in accordance with, the current version of the 

Association of Professional Engineers of Ontario Guidelines for 
Professional Engineers providing Acoustical Engineering Services in 
Land Use Planning. 

 
The study shall provide all specific details on the methods and measures 
required to attenuate any noise that exceeds the allowable noise limits in 
locations as determined by the recommendations of the Noise Assessment 
Study. 
 

144. Where structural mitigation measures are required as a result of the Noise 
Assessment Study, the Owner shall provide, prior to final building 
inspection, certification to the General Manager, Planning, Infrastructure 
and Economic Development Department, through a Professional Engineer, 
that the noise control measures have been implemented in accordance 
with the approved study. 
 

OTTAWA 
Planning 

145. The Owner agrees that all purchase and sale agreements, and the 
Deed(s) for the whole or any part of the lot/block on the Plan of Subdivision 
shall contain the following clauses, as required and determined by an 
approved Noise Control Study prepared by a professional engineer, that 
shall be incorporated in all Transfers/Deeds from the Owner so that the 
clauses shall be covenants running with the lands in the Subdivision. 
 
Warning Clause Type A: 
"Transferees are advised that sound levels due to increasing road traffic 
may occasionally interfere with some activities of the dwelling occupants 
as the sound levels exceed the City’s and the Ministry of the Environment's 
noise criteria."  
 

OTTAWA 
Planning 
and 
Legal 

 Warning Clause Type B: 
"Transferees are advised that despite the inclusion of noise control 
features in the development and within the building units, sound levels due 
to increasing road traffic may on occasions interfere with some activities of 
the dwelling occupants as the sound levels exceed the City’s and the 
Ministry of the Environment's noise criteria." 
 

 

 Warning Clause Type C: 
"This dwelling unit has been fitted with a forced air heating system and the 
ducting, etc. was sized to accommodate central air conditioning. 
Installation of central air conditioning by the occupant will allow windows 
and exterior doors to remain closed, thereby ensuring that the indoor 
sound levels are within the City’s and the Ministry of the Environment's 
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noise criteria. (Note: The location and installation of the outdoor air 
conditioning device should comply with the noise criteria of MOE 
Publication NPC-216, Residential Air Conditioning Devices and thus 
minimize the noise impacts both on and in the immediate vicinity of the 
subject property.)" 
 

 Warning Clause Type D 
"This dwelling unit has been supplied with a central air conditioning system 
which will allow windows and exterior doors to remain closed, thereby 
ensuring that the indoor sound levels are within the City’s and the Ministry 
of the Environment's noise criteria." 
 
 

 

 Land Transfers 
 

 

146. The Owner shall convey, at no cost to the City, all lands required for public 
purposes, including but not limited to, reserves, road widenings, 
daylighting triangles, walkway blocks, open space blocks, lands required 
for parks (or cash-in-lieu thereof) and for storm water measures, to the 
satisfaction of the General Manager, Planning, Infrastructure and 
Economic Development Department. In particular, the Owner shall convey, 
at no cost to the City, the following lands: 
 

i. Pathway, Walkway or Servicing Blocks – 163 and 166  
ii. Park Block– 162 
iii. 0.3 m Reserve Blocks – 
iv. Daylighting Triangles –  

 

OTTAWA 
Planning 
Legal 

147. The Owner shall convey, at no cost to the City, any easements that may 
be required for the provision of water and wastewater systems, in addition 
to underground or overland stormwater drainage systems to the 
satisfaction of the General Manager, Planning, Infrastructure and 
Economic Development Department. 
 

OTTAWA 
Planning 
Legal 

 Blasting 
 

 

148. The Owner agree that all blasting activities will conform to the City of 
Ottawa’s standard S.P. No: F-1201 Use of Explosives. Prior to any blasting 
activities, a pre-blast survey shall be prepared as per F-1201, at the Owner 
expense for all buildings, utilities, structures, water wells, and facilities 
likely to be affected by the blast and those within 75 m of the location 
where explosives are to be used. The standard inspection procedure shall 
include the provision of an explanatory letter to the owner or occupant and 
owner with a formal request for permission to carry out an inspection. 
 

OTTAWA 
Planning 
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The Owner agree to provide a Notification Letter in compliance with City 
specification F-1201. Specification indicates that a minimum of 15 
Business days prior to blasting the Contractor shall provide written notice 
to all owner(s) and tenants of buildings or facilities within a minimum of 
150m of the blasting location.  The Owner agrees to submit a copy of the 
Notification Letter to the City.  

 
 Development Charges By-law 

 
 

149. The Owner acknowledges that some of the works of the Subdivision are 
eligible for development charges revenues pursuant to the City’s 
applicable Development Charges By-law and background study, as well as 
budget approval by City Council where required. Such contributions are to 
be determined and agreed to by the City, prior to the commencement of 
the associated Works or as agreed to by the City. The Owner agrees to 
enter into any agreements that may be required pursuant to the applicable 
Development Charges By-law. 
 

OTTAWA 
Planning 
Legal 

150. The Owner shall inform the purchaser after registration of each lot or block 
of the development charges that have been paid or which are still 
applicable to the lot or block.  The applicable development charges shall 
be as stated as of the time of the conveyance of the relevant lot or block 
and the statement shall be provided at the time of the conveyance.  The 
statement of the Owner of the applicable development charges shall also 
contain the statement that the development charges are subject to 
changes in accordance with the Development Charges Act, 1997 and the 
Education Development Charges Act. 
 

OTTAWA 
Planning 
Legal 

151. The Owner acknowledges that for building permits issued after January 15, 
2010, payment of non-residential development charges, excluding 
development charges for institutional developments, may be calculated in 
two installments at the option of the Owner, such option to be exercised by 
the Owner at the time of the application for the building permit.  The non-
discounted portion of the development charge shall be paid at the time of 
issuance of the building permit and the discounted portion of the 
development charge shall be payable a maximum of two years from the 
date of issuance of the initial building permit subject to the following 
conditions: 
 

a) a written acknowledgement from the Owner of the obligation to pay 
the discounted portion of the development charges; 

b) no reduction in the Letter of Credit below the amount of the 
outstanding discounted development charges; and 

c) indexing of the development charges in accordance with the 
provisions of the Development Charges By-law. 

 

OTTAWA 
Planning 
Legal 
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The Owner further acknowledges that Council may terminate the eligibility 
for this two-stage payment at any time without notice, including for the 
lands subject to this agreement and including for a building permit for 
which an application has been filed but not yet issued. 
 
For the purposes of this provision, “discounted portion” means the costs of 
eligible services, except fire, police and engineered services that are 
subject to 90% cost recovery of growth-related net capital costs for 
purposes of funding from development charges.  The 10% discounted 
portion, for applicable services, must be financed from non-development 
charge revenue sources. 
 
“Non-discounted portion” means the costs of eligible services, fire, police 
and engineered services, that are subject to 100% cost recovery of growth-
related net capital costs for purposes of funding from development 
charges. 
 

152. The Owner acknowledges and agrees that in the case where the Lands 
benefit from a front-ended project that was constructed by others, the Owner 
shall pay all of its area-specific development charges owed either at the time 
of registration of a plan of subdivision or upon the issuance of the first 
conditional building permit, whichever comes first.  
 

OTTAWA 
Planning 
Legal 

153. In the case where multiple Front-Ending Agreements are in force in the 
same area-specific development charge By-law, and the City has approved 
the front-ended works for area-specific development charge 
reimbursements, the front-enders will share in the distribution of area-
specific development charge revenues on a pro-rata basis with other storm 
water drainage projects.  The pro-rated works shall be based on the balance 
of the outstanding amount owing on the date the repayment is due.  Existing 
front-enders will be advised of new Front-Ending Agreements for storm 
water works within the same benefiting area and area-specific development 
charge By-law. 
 

OTTAWA 
Planning 
Legal 

 Survey Requirements 
 

 

154. The Owner shall provide the final plan intended for registration in a digital 
format that is compatible with the City’s computerized system.  
 

OTTAWA 
Planning 

155. The Plan of Subdivision shall be referenced to the Horizontal Control 
Network in accordance with the City requirements and guidelines for 
referencing legal surveys. 
 

OTTAWA 
Surveys 
 

156. The distance from the travelled Centreline of all existing adjacent roads to 
the subdivision boundary should be set out in the Plan of Subdivision. 
 

OTTAWA 
Surveys 
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 Closing Conditions 
 

 

157. The City Subdivision Agreement shall state that the conditions run with the 
land and are binding on the Owner's, heirs, successors and assigns. 
 

OTTAWA 
Legal 

158. At any time prior to final approval of this plan for registration, the City may, 
in accordance with Section 51 (44) of the Planning Act, amend, delete or 
add to the conditions and this may include the need for amended or new 
studies. 
 

OTTAWA 
Legal 

159. The owner shall pay any outstanding taxes owing to the City of Ottawa 
prior to registration.  

OTTAWA 
Planning 
Revenue 

160. Prior to registration of the Plan of Subdivision, the City is to be satisfied 
that conditions 1 to 162 have been fulfilled. 
 

OTTAWA 
Planning 

161. The Owner covenants and agrees that should damage be caused to any of 
the Works in this Subdivision by any action or lack of any action 
whatsoever on its part, the General Manager, Planning, Infrastructure and 
Economic Development Department may serve notice to the Owner to 
have the damage repaired and if such notification is without effect for a 
period of two full days after such notice, the General Manager, Planning, 
Infrastructure and Economic Development Department may cause the 
damage to be repaired and shall recover the costs of the repair plus the 
Management Fee under Section 427, of the Municipal Act, 2001, like 
manner as municipal taxes. 
 

OTTAWA 
Planning 

162. If the Plan(s) of Subdivision, including all phases within the draft approved 
plan of subdivision, has not been registered by May 26,2024, the draft 
approval shall lapse pursuant to Section 51 (32) of the Planning Act.  
Extensions may only be granted under the provisions of Section 51 (33) of 
said Planning Act prior to the lapsing date.  
 

OTTAWA 
Planning 
 

 

i For Clearing Agencies:  
“Planning” refers to Planning Services. 
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“LG” refers to applicable landowners group, such as Kanata North (KNLG), Kanata West (KWLG), 

Fernbank (FLG), East Urban (EULG), Manotick SDA (MLG), and Barrhaven South (BSLG).  
“CA” refers to applicable conservation authorities, including RVCA, MVCA, and SNCA.  
“Legal” refers to Legal Services. 
“Parks” refers to Parks and Facilities Planning Services. 
“BCS” refers to Building Code Services.  
“Transit” refers to Transit Planning. 
“Transpo Plg” refers to Transportation Planning. 
“Forestry” refers to Forest Management. 
“MTCS” refers to the Ministry of Tourism, Culture and Sport. 
“Revenue” refers to Revenue Services. 
“Surveys” refers to Surveys & Mapping/City Surveyor. 
 


