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FUNCTIONAL SERVICING REPORT 
FOR 

195 HUNTMAR DRIVE 
2325483 ONTARIO INC.  

MAY 2018 – REV 1 
 

CITY OF OTTAWA 
PROJECT NO.: 12-624 

 

1.0 INTRODUCTION 

David Schaeffer Engineering Limited (DSEL) has been retained to prepare a Functional 
Servicing Report in support of Official Plan Amendment, Zoning By-law Amendment, and 
Plan of Subdivision applications for 195 Huntmar Drive.This FSR has been prepared in 
accordance with City of Ottawa’s Servicing Study Guidelines for Development 
Applications, as demonstrated by the checklist included in Appendix A. 

The subject property is located within the City of Ottawa urban boundary, in the Stittsville 
ward.  As illustrated in Figure 1, the subject property is located south of the Highway 417 
interchange with Palladium Drive and west of Huntmar Drive. The subject property is one 
unique parcel (PIN 044870339) that measures approximately 55 ha. The property is 
currently zoned Development Reserve (DR) Zone.  

The proposed concept plan would allow for the development of commercial blocks 
(including automobile dealership blocks), one block of stacked townhomes, townhome 
lots, single-family home lots, a district park, a parkette, a stormwater management pond, 
walkways, open space blocks, and a highschool. The proposed concept plan shows the 
proposed layout of these land uses on a network of local (18m right-of-way), collector 
(26m right-of-way), and arterial (43m right-of-way) road segments. The subject lands are 
expected to be developed in distinct phases according to the landowner’s preferred 
timing.  
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Figure 1: Site Location 

The subject property is within the Kanata West Concept Plan (KWCP) area and is subject 
to the associated Kanata West Master Servicing Study (KWMSS) (Stantec/CLC/IBI, June 
2006) and the Implementation Plan for the Kanata West Development Area (Delcan, 
October 2009) that were completed under the Municipal Engineers Association Class 
Environmental Assessment Process (June 2000). The KWMSS was completed in order 
to provide a conceptual servicing strategy and cohesive development approach for an 
overall development area of 725 ha. west of the Carp River and north of Hazeldean Road 
at the intersection of the former municipalities of Goulbourn, West Carleton, and Kanata. 
The proposed concept plan differs from the ‘prestige business park’ and ‘extensive 
employment’ land use contemplated in the KWCP and the KWMSS. The approximately 
8.3 ha district park identified in the KWCP and KWMSS is proposed to be relocated and 
re-sized under the current concept plan.  

The KWMSS identifies existing infrastructure and environmental constraints, describes 
the neighbourhood-level trunk services that will service all properties within the study 
area, establishes quantity and quality control targets for future site-specific stormwater 
management plans, and identifies required infrastructure upgrades to support the 
proposed development of the KWMSS area. Since completion of the KWMSS, many of 
the identified neighbourhood-level infrastructure projects have been completed or are 
underway, including stormwater management ponds, trunk sewers, and the Kanata West 
pumpstation. The following outstanding projects related to 195 Huntmar Drive have been 
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identified in the KWMSS and the Implementation Plan for the Kanata West Development 
Area for future design and construction: 

 Sanitary Servicing Projects:  

o Trunk sanitary sewer from Silver Seven & along Carp River between 
Maple Grove Road and Palladium Drive. 

 Watermain Projects:  

o Watermains in Huntmar Road Widening from Maple Grove Road to 
Campeau Drive. 

o Watermains in North-South Arterial from Hazeldean Road to 
Campeau Drive Extension. 

o Watermains in Stittsville Main Street Extension from Maple Grove 
Road to Palladium Drive. 

 Stormwater Management Projects: 

o Stormwater Management Pond #4 and associated storm sewers. 

o Stormwater Management Pond #7 and associated storm sewers. 

The objectives of this report are to: 

 Provide sufficient detail to demonstrate that development of the subject lands 
will be adequately supported by municipal services, as set out in the Kanata 
West Master Servicing Study (Stantec, CCL, IBI, June 2006) and as refined 
during the planning, detailed design, and buildout of the various municipal 
infrastructure projects within the KWMSS area; 

 Define the course of subsequent detailed design, review, and acceptance of the 
proposed municipal services; 

 Demonstrate how the proposed municipal services will conform with current 
Ministry of the Environment and Climate Change servicing design criteria and 
other applicable agency guidelines; and, 

 Demonstrate good engineering practice for the protection of public safety, the 
environment, and sustainable operation. 

1.1 Existing Conditions 

Under existing conditions, the east portion of the subject lands is cultivated for agricultural 
use and the remainder of the subject lands is a natural wooded area. The existing 
elevations range approximately between 101m – 108m based on available topographic 
mapping provided by the City of Ottawa.  

The approximate existing drainage is depicted in Figure 2. The subject lands are within 
Carp River watershed, and are under the jurisdiction of the Mississippi Valley 
Conservation Authority (MVCA). 
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 Part of the lands (23.29 ha.) are believed to naturally drain to Feedmill Creek via 
the Northwest Swale, as identified in the Environmental Impact Statement 
(Muncaster, May 2018). The Northwest Swale outlets to a series of downstream 
ditches and culverts associated with the Highway 417/Palladium Drive 
interchange. A culvert brings flows under Highway 417 to Feedmill Creek, which 
then discharges to the Carp River.  

 The remaining 31.28 ha. are believed to naturally drain through the East Swale 
– as identified in the Environmental Impact Statement (Muncaster, May 2018) – 
to the Huntmar Drive roadside ditch which is within the Carp River watershed per 
the Carp River Watershed/Subwatershed Study (Robinson Consultants, 
December 2004). A culvert under Huntmar Drive, just north of the site, conveys 
flows from the western roadside ditch to an east-west ditch that eventually drains 
through a culvert under Palladium Drive and flows directly into the Carp River 
(just north of Palladium Drive). 

 

Figure 2: Approximate Existing Drainage Divide 

Paterson Group’s geotechnical investigations (March 2018) for the subject lands explain 
that the long-term groundwater table is estimated to be between 2 to 3 m below existing 
ground surface. The geotechnical investigations (Paterson Group, March 2018) suggest 
that the east portion of the subject lands consists of a topsoil layer overlying a silty clay 
layer and glacial till deposit: a permissible grade raise restriction of 2m will be required in 
the east portion of the site. The other portions of the site consist of topsoil underlain by a 
silty sand to sandy silt and/or a glacial till deposit (Paterson Group, March 2018). The 
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inferred bedrock surface is between 0.3 and 3.7 m depth from existing surface (Paterson 
Group, March 2018). 

South of the subject lands, there are existing residential developments and planned 
residential/mixed use developments, including a development proposal at 173 Huntmar 
Drive potentially including low rise apartment buildings, townhouses blocks, and 
commercial buildings with retail on the ground floor and office uses above, complete with 
surface parking and associated private streets.  

West of the subject lands, there is natural vegetated land that is currently zoned Rural 
Countryside Zone (RU) but is partially identified as a 69.5 ha Developing Community in 
the City’s Official Plan. It is understood that development applications are underway for 
these lands, and as such, the detailed design of municipal services through the subject 
lands ought to be coordinated to ensure that sufficient municipal infrastructure capacity 
is provided.  

1.2 Development Concept 

The proposed development concept can be seen in Appendix A. A north-south arterial 
road bisects the site. The predicted populations associated with the development concept 
are described in Table 1 below.  

Table 1: Development Statistics 

Land Use Total Area 
(ha) 

Projected 
Residential 

Units 

Residential 
Population per 

Unit 

Population* 

Singles 4.13 131 3.4 446 

Towns 8.19 432 2.7 1167 

Stacked Towns 1.72 128 2.7 346 

Park 6.29    

Commercial 12.30 + 1.15 (beyond 195 Huntmar)    

Highschool 6.12 + 1.73 (beyond 195 Huntmar)    

SWM Pond 4.49    

Roads 11.30 + 1.47 (beyond 195 Huntmar)    

Walkway 0.02    

Open Space 0.36    

Total 54.92 + 4.35 (beyond 195 Huntmar) 691   1959 

* NOTE: Population projections may differ from population estimates used in background Transportation 
Studies, Planning Rationale, and other studies. Population projection and residential population per unit 
values are based on Ministry of Environment and Climate Change guidelines for servicing demand 
calculations. 
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1.3 Limit of Development 

As part of the development application for the subject lands, the limit of the Feedmill Creek 
corridor is expected to be defined, using the greatest setback from the watercourse based 
on the following parameters:  

 1:100 year floodplain [Sources: Feedmill Creek Floodplain Mapping (MVCA, 
January 2017) & Feedmill Creek Floodplain Mapping Study (MVCA, January 2017) 
(Appendix G)]; 

 Geotechnical limit of hazard lands [Sources: Site-specific Slope Stability 
Assessment - Feedmill Creek (Paterson Group, October 2016)(Appendix G)]; 

 Meanderbelt allowance [Source: Site-specific Meander Belt Width Assessment 
and Erosion Analysis (Geomorphix, July 2016) (Appendix G)]; 

 Aquatic buffer - 30 meter setback from Normal High Water Mark [Sources: Site-
specific Environmental Impact Statement (Muncaster Environmental Planning, 
May 2018) and Topographic Survey (Stantec, April 2017) (Appendix G)]; 

 Aquatic Buffer - 15 meter setback from top of valley slope [Sources: Slope Stability 
Assessment - Feedmill Creek (Paterson Group, October 2016) (Appendix G), 
Environmental Impact Statement (Muncaster Environmental Planning, May 2018) 
and Topographic Survey (Stantec, April 2017) (Appendix G)]; 

 Tree retention area - 30 meter setback from Normal High Water Mark taken as 
extents of tree retention area, per Environmental Impact Statement (Muncaster 
Environmental Planning, May 2018) [Sources: Site-specific Environmental Impact 
Statement (Muncaster Environmental Planning, May 2018) and Topographic 
Survey (Stantec, April 2017) (Appendix G)]; and, 

 5 meter development / environmental protection setback from top of defined bank 
– geotechnical limit of hazard lands taken as proxy, since it includes stable slope 
allowance, toe erosion allowance, and 6m erosion access allowance [Sources: 
Carp River, Poole Creek and Feedmill Creek Corridor Width Limits Rationale (City 
of Ottawa, 2009) and site-specific Slope Stability Assessment - Feedmill Creek 
(Paterson Group, October 2016) (Appendix G)]. 

Appendix G provides a drawing that compiles the constraint lines identified in the above-
noted sources. The 30m setback from Normal High Water Mark is proposed to act as a 
proxy for the development setback limit, until such time as the extents of the 1:100 year 
floodplain is determined via topographic survey once the 195 Huntmar development site 
has been raised in conformance with the Feedmill Creek Floodplain Mapping Study 
(MVCA, January 2017). Additional clarification on select parameters is included in 
Section 1.3.1, Section 1.3.2, and Section 1.3.3 below.  
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As detailed development concepts are prepared for any pathway systems adjacent to 
Feedmill Creek, applicable pathway setback requirements are expected to be addressed 
through consultation with City of Ottawa and MVCA staff. 

1.3.1 1:100 Year Floodplain  

The 1:100 year floodplain is approximated in the drawing in Appendix G that compiles 
the constraint lines to include all lands within the subject property and within the property 
to the north that are below an elevation of 107.3 m.  

However, it is understood that: 

 the 1:100 year floodplain elevation adjacent to the 195 Huntmar development is 
107.2m to 107.1m, as identified in the Feedmill Creek Floodplain Mapping (MVCA, 
January 2017) (Appendix G); 

 a 15m setback from the spill hazard line identified in the Feedmill Creek Floodplain 
Mapping (MVCA, January 2017) (Appendix G) will act as the MVCA regulation 
line in this area; and, 

 the spill hazard line identified in the Feedmill Creek Floodplain Mapping (MVCA, 
January 2017) (Appendix G)  was contemplated to be eliminated by filling the 195 
Huntmar development site above the 1:100 year floodplain elevation by means of 
3:1 sloping starting from 30m from the low-flow channel of Feedmill Creek, in order 
to allow for urban development to proceed in general accordance with the KWCP, 
KWMSS, Official Plan, etc. 

Consistent with the Feedmill Creek Floodplain Mapping Study (MVCA, January 2017) the 
1:100 year floodplain is assumed to be at an elevation of 107.1m adjacent to the spill 
hazard area for the 195 Huntmar development, which would result in a new 1:100 year 
floodplain spanning 30m from the low-flow channel of Feedmill Creek plus approximately 
3m (for example, considering an existing low point of 106.06m along the property line, 
filled at 3:1 slope starting 30m from low-flow channel of Feedmill Creek). It is expected 
that additional topographic survey would be completed at the time of filling the 195 
Huntmar development site in order to determine the final extents of the regulatory 1:100 
year floodplain. 

At this time, given that the Normal High Water Mark is located at the top of bank along 
parts floodplain (see Stantec Topographic Mapping in Appendix G), and is considered 
to range from approximately 2m to 3.5m from the bottom of bank, a setback of 30m from 
Normal High Water Mark has been considered to act as proxy for the development 
setback limit until such time as the extent of the 1:100 year floodplain is determined via 
topographic survey once the 195 Huntmar development site has been raised in 
conformance with the Feedmill Creek Floodplain Mapping Study (MVCA, January 2017). 
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1.3.2 Geotechnical Limit of Hazard Lands  

Per the Slope Stability Assessment - Feedmill Creek (Paterson Group, October 2016): 
“the geotechnical setback limit (limit of hazard lands) includes the geotechnical stable 
slope allowance, a toe erosion allowance (where applicable), as well as a 6 m toe erosion 
access allowance”. Signs of erosion were noted along the existing watercourse, 
especially where the watercourse has meandered in close proximity to the toe of the 
corridor wall. A toe erosion allowance of 2m is recommended for the corridor walls 
confining the existing watercourse. 

1.3.3 Meanderbelt Allowance 

Per the Kanata West Development Area Meander Belt Width Assessment and Erosion 
Analysis report by Geomorphix (Appendix G), the existing channel can naturally migrate 
within its valley setting. Given this, a meanderbelt width for the reach of Feedmill Creek 
directly adjacent to the 195 Huntmar development site (Reach 5) is recommended to be 
27 m based on existing conditions, and 30 m in the event that the channel is realigned. 
Given that no re-alignment work is known to be proposed for this portion of Feedmill 
Creek, a 27m meanderbelt width is shown in the drawing in Appendix G that compiles 
the constraint lines. 

1.4 Required Permits / Approvals 

The City of Ottawa must approve detailed engineering design drawings and reports prior 
to construction of the municipal infrastructure identified in this report. This is expected to 
occur as part of the Plan of Subdivision application process, and potentially through block-
specific Site Plan Control approval processes. 

The municipal infrastructure proposed herein deviates from the KWMSS and may form 
part of a future KWMSS addendum, potentially in concert with other changes currently 
being proposed by other landowners in the community. 

Based on pre-consultation with City staff, the following additional approvals and permits 
are expected to be required prior to construction of the municipal infrastructure detailed 
herein. 
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Table 2: Required Permits/Approvals 

Agency Potential 
Permit/Approval 
Required 

Potential Trigger  Remarks 

MNRF Butternut removal 
permit. 

Vegetation requiring 
removal due to 
development/grading. 

MNRF permitting required per 
Environmental Impact Statement 
(Muncaster Environmental 
Planning, May 2018). 

MVCA Permit under Ontario 
Regulation 153/06, 
MVCA’s Development, 
Interference with 
Wetlands and 
Alterations to 
Shorelines and 
Watercourses 
Regulation 

Ditches requiring closure 
due to 
development/grading, and 
potential changes to 
existing downstream 
culverts/ditches outletting 
to Feedmill Creek. 

Proposed land uses & municipal 
infrastructure require grading 
within the subject lands and 
result in the closure of existing 
ditches. May also require 
modifications to downstream 
drainage features.  

MVCA Permit under Ontario 
Regulation 153/06, 
MVCA’s Development, 
Interference with 
Wetlands and 
Alterations to 
Shorelines and 
Watercourses 
Regulation 

Grading within the 
regulatory limit (15m from 
spill hazard line) & new 
definition of regulatory 
floodplain. 

Existing grades in the subject 
lands are below the 100-year 
floodplain elevation as reported 
by Mississippi Valley 
Conservation Authority (MVCA), 
based on their Feedmill Creek 
watershed study, and need to 
be raised to eliminate the spill 
hazard.  

MOECC Environmental 
Compliance Approval 

Construction of new 
stormwater management 
pond (Pond 7), 
amendment to existing 
stormwater management 
pond (Pond 4), 
construction of sanitary & 
storm sewers. 

The MOECC is expected to 
review all stormwater collection 
system, stormwater 
management, and wastewater 
collection system by transfer of 
review or direct submission 
(since in KWMSS area) – pre-
consultation with MOECC will be 
required to confirm process. 

MOECC Permit to Take Water Construction of proposed 
land uses (e.g. 
basements for residential 
homes) and services. 

Pumping of groundwater may be 
required during construction, 
given groundwater conditions 
and proposed land uses and on-
site/off-site municipal 
infrastructure. 

City of 
Ottawa 

Tree Cut Permit per 
City of Ottawa Urban 
Tree Conservation By-
law No. 2009-200. 

Trees requiring removal 
due to 
development/grading. 

The subject property contains 
trees, and re-grading the site to 
accommodate the proposed 
development (including 
municipal services and 
drainage) may impact or require 
removal of existing trees. See 
Tree Conservation Report 
(Muncaster Environmental 
Planning, May 2018). 

City of 
Ottawa 

MOE Form 1 – Record 
of Watermains 

Construction of 
watermains. 

The City of Ottawa is expected 
to review the 
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Authorized as a Future 
Alteration. 

watermains on behalf of the 
MOE through the Form 1 – 
Record of Watermains 
Authorized as a Future 
Alteration. 

DFO Request for Review 
Application  

Ditch requiring closure 
due to 
development/grading, and 
potential changes to 
existing downstream 
culverts/ditches outletting 
to Feedmill Creek. 

DFO Request for Review may 
be required for 
removal/modifications of existing 
drainage features – see 
Environmental Impact Statement 
(Muncaster Environmental 
Planning, May 2018) for 
additional details. 

MTO Land agreements & 
development permits 

Stormwater management 
facility to be constructed 
on Provincial Lands.  

Note that because the proposed 
development is within 395m of 
Highway 417 Interchange, 
additional development permits 
may be required – permit 
requirements to be determined 
through consultation.  

1.5 Consultation Summary 

Pre-application consultation was conducted with interested parties at the City of Ottawa 
on March 30, 2016. The municipal servicing approach was discussed, including proposed 
deviations from the KWMSS. Pre-consultation correspondence is provided in Appendix 
A. 

Subsequent to the pre-consultation meeting, the City of Ottawa provided a suggested 
100-year release rate of 8 L/s/ha for the proposed Pond 7 stormwater pond that 
discharges to Feedmill Creek. A copy of the information is provided in Appendix A. 

The first submission of this FSR was completed in June 2016, and a subsequent 
clarification report was submitted in September 2016 entitled Summary of Design 
Refinements to Projects Identified in Kanata West Master Servicing Study, 195 Huntmar 
Drive. 

MVCA have provided preliminary comments on the development application, including 
requirements for setting the limit of development/municipal infrastructure and for 
stormwater management criteria. Correspondence is provided in Appendix A. 

MTO have provided preliminary comments on the development application, including their 
agreement in principle on the stormwater management program presented herein. 
Correspondence is provided in Appendix A. 
 
A public meeting was held on January 10, 2018 to present a revised development concept 
and revised servicing strategy to the public and agency stakeholders. The servicing plans 
that formed the open house boards are provided in Appendix A. 
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1.6 Summary of Revisions 

The following key elements have been incorporated into this FSR since the original 
submission (DSEL, June 2016) and the subsequent clarification report Summary of 
Design Refinements to Projects Identified in Kanata West Master Servicing Study, 195 
Huntmar Drive (DSEL, September 2016): 

 All servicing strategies have been updated to address the latest proposed 
development concept (Appendix A); 

 Stormwater management Pond 7 has been shifted onto 195 Huntmar development 
site and sized to accommodate inflows from only the 195 Huntmar development 
site; 

 The Pond 7 outlet has been shifted and entombed, now following the MTO property 
limit to a new culvert under a segment of the Highway 417/Palladium Drive 
interchange; 

 The Pond 7 outlet has been sized to accommodate the planned development of 
the 195 Huntmar development site and the development of the MTO lands to the 
north that are shown to be tributary to Pond 7 in the KWMSS;  

 The sanitary sewer system has been designed with an allowance for the lands 
west of the 195 Huntmar development site; 

 Hydraulic modelling has been completed to confirm the watermain servicing 
strategy; 

 Development limit information has been compiled and is summarized in the FSR 
report; and, 

 Impacts of the proposed changes to Pond 4 and Pond 7 on Feedmill Creek have 
been detailed, and are summarized in this FSR report. 

  



FUNCTIONAL SERVICING REPORT 
2325483 ONTARIO INC.   MAY 2018 – REV 1 
195 HUNTMAR DRIVE 
   
 

 

PAGE 12  DAVID SCHAEFFER ENGINEERING LTD. 
© DSEL 

2.0 GUIDELINES, PREVIOUS STUDIES, AND REPORTS 

2.1 Existing Studies, Guidelines, and Reports 

The following studies were utilized in the preparation of this report. 

 Ottawa Sewer Design Guidelines,  
City of Ottawa, SDG002, October 2012 
(City Sewer Standards)  

o Technical Bulletin ISDTB-2014-01, Revisions to Ottawa Design 
Guidelines - Sewer 
City of Ottawa, February 5, 2014.               
(ISDTB-2014-01) 

o Technical Bulletin PIEDTB-2016-01, Revisions to Ottawa Design 
Guidelines – Sewer,             
City of Ottawa, September 6, 2016.            
(PIEDTB-2016-01) 

o Technical Bulletin ISTB-2018-01, Revisions to Ottawa Design 
Guidelines – Sewer,             
City of Ottawa, March 21, 2018.                            
(ISTB-2018-01) 

 Ottawa Design Guidelines – Water Distribution, 
City of Ottawa, July 2010. 
(City Water Supply Guidelines) 

 
o Technical Bulletin ISD-2010-2  

City of Ottawa, December 15, 2010. 
(ISDTB-2010-2) 

o Technical Bulletin ISDTB-2014-02  
City of Ottawa, May 27, 2014. 
(ISDTB-2014-02) 

o Technical Bulletin ISTB-2018-02  
City of Ottawa, March 21, 2018 
(ISDTB-2018-02) 

 Fire Underwriters Survey, 1999.         
(FUS) 



FUNCTIONAL SERVICING REPORT 
2325483 ONTARIO INC.   MAY 2018 – REV 1 
195 HUNTMAR DRIVE 
 

 

 

DAVID SCHAEFFER ENGINEERING LTD.                                                                                                            PAGE 13  
© DSEL 

 Design Guidelines for Sewage Works,  
Ministry of the Environment, 2008. 
(MOECC Design Guidelines) 

 Stormwater Planning and Design Manual,  
Ministry of the Environment, March 2003. 
(SWMP Design Manual) 

 Ontario Building Code Compendium,  
Ministry of Municipal Affairs and Housing Building Development Branch,  
January 1, 2012, as updated from time to time. 
(OBC) 

 Kanata West Master Servicing Study,  
Stantec, CCL, IBI, June 2006. 
(KWMSS) 

 Carp River Watershed/Subwatershed Study,                  
Robinson Consultants, December 2004.                                   
(CRWSS) 

 Mississippi-Rideau Source Water Protection Plan,                
MVCA & RVCA, August 2014. 

 Summary of Design Refinements to Projects Identified in Kanata West 
Master Servicing Study, 195 Huntmar Drive,                           
David Schaeffer Engineering Ltd, September 2016.                                      
(KWMSS Refinements Report) 

 Feedmill Creek Floodplain Mapping,                 
MVCA, January 2017. 

 Feedmill Creek Flood Plain Mapping Study, Sections 6.1.1- 8.0,             
MVCA, January 2017. 

 Building Better and Smarter Suburbs: Strategic Directions and Action Plan,  
City of Ottawa, February 2015. 

 Feedmill Creek Stormwater Management Criteria Study       
JFSA & Coldwater Consulting, April 2017. 

2.2 Report Integration 

Table 2 summarizes the studies that are being completed in support of the development 
application for 195 Huntmar Drive, and their relationship to this Functional Servicing 
Report.  
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Table 3: Associated Reports for 195 Huntmar Drive and Relationship to 
Functional Servicing Report 

Report Author Relationship to Functional Servicing 
Study 

Planning Rationale Fotenn, July 2016 & 
Addendum May 2018 

Delineates the study area and explains the 
development context. Provides spatial 
information on land uses, development 
densities, and projected populations to be 
serviced. 

Environmental Impact 
Statement 

Muncaster 
Environmental 
Planning, May 2018 

Delineates the natural heritage system. 
Defines fish habitat within watercourses in 
the subject lands and adjacent to the 
subject lands, which influences stormwater 
management recommendations for the 
development. Considers impacts of on-site 
and off-site municipal infrastructure and 
details any additional studies required prior 
to construction. Assesses the existing 
ditches that are proposed to be closed due 
to proposed concept plan and site grading.  

Geotechnical Investigations  Paterson Group, 
March 2018 

Provides grade-raise recommendations, 
provides bedrock contours, and other 
subsurface information to inform the 
detailed design of municipal infrastructure 
and grading within the subject lands. 

Community Transportation 
Study 

Parsons, July 2016 & 
Addendum May 2018 

Identifies required ROW widths and 
alignments. 

KWMSS Refinements Report DSEL, September 
2016 

Addresses City staff’s request for additional 
details about the proposed project 
refinements, with a focus on demonstrating 
that neighboring properties are not 
negatively affected by the proposed 
refinements to the KWMSS. 

Feedmill Creek SWM Criteria 
Study 

Coldwater Consulting 
Ltd., March 2018 

Examines the impact of the proposed 
changes to Pond 4 and Pond 7 (as 
described in Section 5) to erosion in 
Feedmill Creek, and recommends 
additional in-stream protection measures in 
Feedmill Creek. 

Headwaters Report Bowfin Environmental 
Consulting Inc., May 
2018 

Examines existing headwater features 
within the property, and provides 
management recommendations (e.g. 
mitigation, conservation, no management, 
etc.). 

Kanata West Ponds 4 and 7/ 
Impact of Proposed Changes on 
Carp River Model 

JFSA, June 2017 Describes the methodology and results of a 
flood analysis for Feedmill Creek and the 
Carp River under the proposed changes to 
Pond 4 and Pond 7 (as described in 
Section 5). 

Preliminary Kanata West Pond 
7 Sizing 

JFSA, May 2018 Provides minimum pond volumes required 
to meet the defined quality, erosion, and 
quantity control targets for Pond 7 (as 
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described in Section 5), describes the 
updated methodology and updated results 
for the flood analysis for Feedmill Creek 
and the Carp River, and describes the 
methodology employed for the Feedmill 
Creek erosion analysis described in the 
Feedmill Creek SWM Criteria Study 
(Coldwater Consulting Ltd., March 2018). 
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3.0 WATER SUPPLY SERVICING 

3.1 Existing Water Supply Services 

The subject property lies adjacent to the existing City of Ottawa 3W pressure zone as 
shown in the excerpt from the City of Ottawa Water Distribution Mapping in Appendix B. 
Existing watermain infrastructure is shown in Figure 3. 

An existing 600mm diameter trunk watermain extends on Huntmar Drive from north of 
Highway 417 to Cyclone Taylor Boulevard.   

Existing 300mm diameter trunk watermains are located along Palladium Drive, within the 
Palladium Autopark, along Maple Grove Road and along the portion of Huntmar Drive 
north of the subject lands. One public 300mm diameter watermain stub is provided in 
close proximity to the subject lands along Palladium Drive and another private 300mm 
diameter watermain stub exists in the Palladium Auto Park, as depicted in Figure 3. 

The 3W pressure zone network is operational within the existing residential 
neighbourhood (Mattamy Fairwinds) south of the subject lands, and a 200mm diameter 
watermain stub is available for connection at the limit of the subject lands, as depicted in 
Figure 3. 

3.2 Water Supply Servicing Design  

The proposed ultimate alignment of the trunk watermain network is depicted in Figure 3. 
Per the KWMSS, in support of full buildout of the KWMSS area: 

 the existing 600mm diameter watermain on Huntmar Drive at Highway 417 is to 
be extended south to and along the North-South Arterial Road;  

 a 400 mm watermain will be required on Huntmar Drive from the North-South 
Arterial Road to Maple Grove Road; 

 300 mm diameter watermains will be required along Palladium Drive and along the 
arterial and collector road network within and adjacent to the site; and  

 a 300 mm diameter watermain will be required along the future minor arterial to 
connect to the existing watermain infrastructure at Stittsville Main Street. 

All of the watermains listed above are expected to be required at the time of buildout of 
the 195 Huntmar development site, except for the extension of the 600mm diameter 
watermain on Huntmar Drive to and along the North-South Arterial Road, which can likely 
be deferred and is understood to be recommended to be downsized to a 400mm 
watermain per personal communication with the City of Ottawa (Appendix C). 

Potential alignments of local watermains are also depicted in Figure 3 to illustrate that a 
redundant looped network is achievable to support the development of the site, extending 
from existing and planned infrastructure. At this time, proposed watermains are shown in 
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road right-of-ways. Servicing easements may be required as detailed designs progress, 
which may trigger minor amendments to the proposed lot fabric in the concept plan. 

 

Figure 3: Proposed Watermain Servicing Plan 

As detailed designs progress, timing of local watermains will be confirmed. Specifically, 
the timing of the extension of the 600mm/400mm diameter trunk watermain on Huntmar 
Drive from Highway 417 to and along the North-South Arterial Road is expected to be 
determined based on phased development demands for the site and for the surrounding 
properties.  

The subdivision’s watermain network will be sized to meet maximum hour and maximum 
day plus fire flow demands. Table 4 summarizes the Water Supply Guidelines employed 
in the preparation of the preliminary water demand estimate (Appendix C and Table 5) 
and that will be applied in future watermain network hydraulic modelling and design.  

Fire flow requirements are to be confirmed in accordance with Local Guidelines (Fire 
Underwriters Survey), City of Ottawa Water Supply Guidelines, and the Ontario Building 
Code, upon development of detailed concepts for the single family homes, townhouses, 
stacked towns, commercial blocks, the highschool, and the district park. For planning 
purposes, fire flow estimates are provided in the preliminary water demand estimate 
(Appendix C and Table 5) based on the information available in the preliminary concept 
plan and comparable recent developments in the City of Ottawa.  
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Table 4: Water Supply Design Criteria 

Design Parameter Value 

Residential – Single Family  3.4 p/unit 

Residential – Townhome/ Semi  2.7 p/unit 

Residential Average Daily Demand 350 L/d/p 

Residential – Maximum Daily Demand  2.5 x Average Daily Demand 

Residential – Maximum Hourly Demand  2.2 x Maximum Daily Demand 

Residential – Minimum Hourly Demand  0.5 x Average Daily Demand 

Commercial/Institutional Average Daily Demand 50,000 L/gross ha/day 

District Park Average Daily Demand 28,000 L/gross ha/day 

Commercial/Institutional Maximum Daily Demand 1.5 x Average Daily Demand 

Commercial/Institutional Maximum Hour Demand 1.8 x Maximum Daily Demand 

Commercial/Institutional Minimum Hourly Demand 0.5 x Average Daily Demand 

Minimum Watermain Size 150mm diameter 

Minimum Depth of Cover 2.4m from top of watermain to 
finished grade 

During normal operating conditions desired operating pressure 
is within 

350kPa and 480kPa 

During normal operating conditions pressure must not drop 
below 

275kPa 

During normal operating conditions pressure must not exceed 552kPa 

During fire flow operating pressure must not drop below 140kPa 

Notes:      

• Extracted from Section 4: Ottawa Design Guidelines, Water Distribution (July 2010), Table 4.1 
– Per Unit Populations and Table 4.2 – Consumption Rates for Subdivisions of 501 to 3,000 
Persons. 

• No Outdoor Water Demand considered for residential uses.     

• Park water demand assumed as Commercial/Institutional Use, since potential for community 
facilities, etc. Apply ‘other commercial’ rate of 28,000 L/gross ha/day per Table 4.2 & per MOE 
Design Guidelines: for other Institutional and Commercial flows and tourist-commercial areas, 
an allowance of 28 m3/(ha∙d) average flow should be used in the absence of reliable flow data.
      

All Single-Family and Townhomes have been assumed to conform to the City of Ottawa 
ISDTB-2014-02 for fire flow, resulting in a maximum fire flow of 10,000 L/min (166.67 L/s). 
Stacked Townhome units that would not conform to the described fire flow requirements 
in ISDTB-2014-02 are assumed to have a maximum estimated fire flow demand of 
approximately 17,000 L/min (283.33 L/s). This assumption is based on a conceptual 
footprint for the stacked townhomes and fire flow demands used for similar developments. 
Note that the actual building materials selected will affect the estimated flow, and as such, 
fire flow requirements may change as detailed designs progress. Additional details are 
provided in Appendix C.  

Boundary conditions were provided by the City of Ottawa in the form of Hydraulic Grade 
Line (HGL) at the proposed connections to the site. Two sets of boundary conditions were 
provided. The first set of boundary conditions represents the interim City water distribution 
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system conditions (i.e. existing City conditions plus expected subdivision water and fire 
flow demands). The second set represents the ultimate buildout conditions of the City 
water distribution system reflecting the 2031 water demands as well as the updated 
preferred water infrastructure. Per personal communication with the City of Ottawa; 
“boundary conditions from the City’s 2013 Infrastructure Master Plan (IMP) which includes 
growth for the entire pressure zone 3W under the 2031 planning scenario was 
provided.  The IMP model also incorporates the findings from the original Kanata West 
MSS and updated water servicing plan undertaken by Stantec in 2013.” (Appendix C). 
Therefore, it is assumed that both interim and ultimate boundary conditions incorporate 
all demands from future developments in lands adjacent to the subdivision. Boundary 
conditions were provided for peak hour, maximum day plus fire and maximum HGL (high 
pressure check) conditions. The boundary conditions provided are summarized below in 
Table 6 and Table 7 and their associated figures. Details of the boundary conditions can 
be found in Appendix C. 

Table 5: Water Demand Estimate 

Land Use Approx 
Area 
(ha.) 

Units Pop. Res. 
Water 

Demand   
(L/s) 

Com. 
Water 

Demand 
(L/s) 

Inst. 
Water 

Demand 
(L/s) 

Total 
Average 

Water 
Demand  

(L/s) 

Fire Flow 
(L/s) 

Singles 4.13 131 446 1.81 - - 1.81 166.67 

Towns 8.19 432 1167 4.73 - - 4.73 166.67 

Stacked 
Towns 1.72 128 346 1.40 - - 1.40 283.33 

Apartments 0 0 0 0.00 - - 0.00 - 

Community  
Park 6.29 - - - - 2.04 2.04 250.00 

Commercial 13.45 - - - 7.78 - 7.78 250.00 

Highschool 7.85 - - - - 4.54 4.54 - 

SWM Pond 4.49 - - - - . - - 

Roads/Walkw
ays/Open 

Space 13.15 - - - - - - - 

Total 59.27 691 1959 7.94 7.78 6.58 22.30   

Notes: 

• Stacked Towns are assumed to be 4 storey buildings with surface parking (each unit is Approx. 
1,100 sq. ft.) – assume 12 units per building. 

• District Park calls for a variety of active and passive recreation opportunities which may include a 
community centre, pool /arena complex, indoor / outdoor rinks, splash pads, children’s play 
areas, pedestrian walkways, seating areas, and shelters, as determined by the City. 

• Approx areas include areas outside of 195 Huntmar that are proposed for highschool & 
commercial development, consistent with Table 1. 
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Table 6: Interim Boundary Conditions 

Condition 
 

Connection 1 
HGL 

(Huntmar and 
Palladium 

Drive) 
 

Connection 
2 

HGL 
(Huntmar and 
Maple Grove 

Road) 

Connection 3 
HGL 

(Future minor 
Arterial and 

Stittsville Main 
Street) 

Connection 4 
HGL 

(Future minor 
Arterial and 

Maestro Avenue) 

(m) (m) (m) (m) 

Min Hour (max. pressure) 161.2 160.9 160.7 160.9 

Peak Hour (min. pressure) 155.6 
 

155.9 155.6 155.6 

Max Day + Fire (167 L/s) 148.4 152.8 151.3 143.1 

Max Day + Fire (250 L/s) 145.9 152.5 150.5 136.6 

Max Day + Fire (283 L/s) 144.2 152.3 149.1 132.3 

 

Figure 4: Interim Boundary Condition – Existing Watermains 
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Table 7: Ultimate Boundary Conditions 

Condition 
 

Connection 1 
HGL 

(Huntmar and 
Palladium 

Drive) 
 

Connection 
2 

HGL 
(Huntmar and 
Maple Grove 

Road) 

Connection 3 
HGL 

(Future minor 
Arterial and 

Stittsville Main 
Street) 

Connection 4 
HGL 

(Future minor 
Arterial and 

Maestro Avenue) 

(m) (m) (m) (m) 

Min Hour (max. pressure) 164.6 163.6 162.4 162.8 

Peak Hour (min. pressure) 156.6 156.6 156.5 156.4 

Max Day + Fire (167 L/s) 157.7 157.7 155.3 146.7 

Max Day + Fire (250 L/s) 157.1 156.6 152.7 137.0 

Max Day + Fire (283 L/s) 156.5 156.4 151.4 133.2 

 

Figure 5: Ultimate Boundary Condition – Future Watermains 

 



FUNCTIONAL SERVICING REPORT 
2325483 ONTARIO INC.   MAY 2018 – REV 1 
195 HUNTMAR DRIVE 
   
 

 

PAGE 22  DAVID SCHAEFFER ENGINEERING LTD. 
© DSEL 

Due to a change in the concept plan since the boundary conditions request, the 
anticipated average daily demand is approximately 2% higher than that used in the 
boundary condition request and approximately 2% higher than that used in the detailed 
hydraulic modelling described in Section 3.2.1. Residential unit types and counts are 
anticipated to be refined during the detailed design stage; a revised boundary condition 
request will be submitted if significant changes to water demand or fire flow are proposed, 
and the hydraulic modelling will be updated if required. 

Please note that the proposed alignment of the trunk watermain infrastructure differs from 
the KWMSS because of changes to the proposed road network. Furthermore, the 
KWMSS average water demand allowance for the subject lands is inferred to be 
approximately 4.9 L/s – using the rate of 152 l/d/p and an estimate of 60 employees/ha. 
for 46.27 ha of ‘prestige business park’ and ‘extensive employment’ land uses (total site 
area less KWMSS district park area of 8.3 ha.) - whereas now residential demands of 
22.3 L/s are to be accommodated. The KWMSS fire flow allowance for the subject lands 
was 13000 L/min, whereas now 17000 L/min is to be accommodated. The increased 
water and fire flow demand can be adequately serviced by the proposed water main 
layout as indicated by water modeling results (Section 3.2.1). 

3.2.1 Watermain Modelling 

The proposed watermains within the development have been sized to the minimum 
diameter which would satisfy the greater of maximum day plus fire and peak hour 
demand. Table 8 describes three scenarios that were analyzed in order to better 
understand phasing requirements and impacts on sizing of watermain infrastructure. As 
noted in Section 3.2, the demands utilized in the modelling are within 2% of the demands 
associated with the current development concept, but the land uses and layout of land 
uses differs from the concept plan. As noted in Section 3.2, residential unit types and 
counts are anticipated to be refined during the detailed design stage; a revised boundary 
condition request will be submitted if significant changes to water demand or fire flow are 
proposed, and the hydraulic modelling will be updated if required. 

Table 8: Description of Modeling Scenarios 

Scenario 1 2 3 

Boundary Condition Ultimate* Interim Interim 

Internal Subdivision 
Network 

Full Buildout Full Buildout – 
Sizes Optimized  

for Ultimate 
Conditions 

Full Buildout –  
Sizes Optimized   

for Interim 
Conditions 

External Offsite 
Network 

Ultimate per the KWMSS & 
subsequent modifications, as 

provided by the City of Ottawa per 
Stantec 2013 study 

Existing Existing 

Notes: 
*Ultimate Boundary conditions represent future buildout conditions of the City water distribution system 
reflecting the 2031 water demands as well as the updated preferred water infrastructure. 
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The network configuration and sizing for all scenarios are provided in Appendix C. 

Modelling was carried out for minimum hour, peak hour and maximum day plus fire flow 
using InfoWater. Modelling results shown in Table 9 indicate that the development can 
be adequately serviced in Scenarios 1 to 3 for minimum hour and peak hour criteria. 

Table 9: Summary of Available Service Pressures 

Scenario Minimum Hour Demand 
Maximum Pressure 

(kPa) 

Peak Hour Demand Minimum 
Pressure (kPa) 

1 551 477 

2 524 469 

3 524 469 

 
Per Table 4, the minimum allowable pressure under fire flow conditions is 140 kPa (20 
psi) at the location of the fire. A summary of available fire flows for Scenario 1 (ultimate 
boundary conditions with ultimate onsite and offsite networks) is shown below in Table 
10. The future and existing water main layouts can be found in Appendix C. 

As shown in Table 10, the model predicts that the fire flow requirements can be met 
throughout the development with the exception of one (1) location. The single deficiency 
is at the end of the only dead end in the subdivision network and is within 1% of the 
estimated required fire flow; as such, no network upsizing is recommended to increase 
the available fire flow at this location. 

Table 10: Summary of Available Fire Flows- Scenario 1 

Land Use Estimated Required 
Fire Flow 

(L/s) 

Minimum Available 
Fire Flow 

(L/s) 

No. of Nodes where 
residual pressure is 
less than 140 kPa 

Single/Townhome 167 206 (J-06) 0 

Commercial/District 
Park 

250 248 (J-10) 1 

Stacked Townhomes 283 289 (J-21) 0 

Table 11 summarizes the fire flow results for Scenario 2 (interim boundary conditions with 
existing offsite network and onsite network optimized for ultimate conditions). As shown 
in Table 11, the model predicts that there are three (3) locations where fire flow 
requirements cannot be met throughout the development. 

Table 11: Summary of Available Fire Flows- Scenario 2 

Land Use Estimated Required 
Fire Flow 

(L/s) 

Minimum Available 
Fire Flow 

(L/s) 

No. of Nodes where 
residual pressure is 
less than 140 kPa 

Single/Townhome 167 186  (J-06) 0 

Commercial/District 
Park 

250 223 (J-10) 1 

Stacked Townhomes 283 258 (J-21) 2 
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Table 12 summarizes the fire flow results for Scenario 3 (interim boundary conditions with 
existing offsite network and onsite network optimized for interim conditions). The model 
predicts that the fire flow requirements can be met throughout the development. 

Table 12: Summary of Available Fire Flows- Scenario 3 

Land Use Estimated Required 
Fire Flow 

(L/s) 

Minimum Available 
Fire Flow 

(L/s) 

No. of Nodes where 
residual pressure is 
less than 140 kPa 

Single/Townhome 167 187 (J-06) 0 

Commercial/District 
Park 

250 327 (J-10) 0 

Stacked Townhomes 283 327 (J-21) 0 

A summary of the modeling results is described in Table 13. The modelling suggests that 
much of the proposed development could be serviced off of the existing watermain 
network, but that - depending on the growth patterns in the KWMSS area and the phasing 
of the 195 Huntmar development site – there is an opportunity to optimize the size of the 
onsite network in order to defer construction of part of the ultimate offsite network.  

Table 13: Summary of Modeling Results 

Scenario Achievable Fire 
Flow in all 
locations 

Achievable 
Domestic Flow in 

all locations 

No. of 
Deficiencies 

Network 
Upsizing 
Needed 

1 YES* YES 1* NO 

2 NO YES 3 YES 

3 YES YES 0 NO 
NOTES: 
*The available fire flow at the deficient location is within 1% of the estimated required and therefore the deficiency is considered 
negligible. No network upsizing is therefore recommended for Scenario 1. 

3.3 Water Servicing Conclusions 

The City’s 3W pressurized water supply network will be expanded to meet the water 
demands of the proposed concept plan. The proposed water supply design is expected 
to conform to all relevant City and MOE Guidelines and Policies. Detailed modelling is 
required at detailed design to confirm phasing of the extensions of trunk watermains per 
the KWMSS.  

The trunk watermain network has shifted from the alignments proposed in the KWMSS, 
in order to follow the proposed arterial and collector road network. Expected total average 
water demand has increased from the suggested 4.9 L/s per KWMSS to 22.3 L/s. 
KWMSS fire flow allowance for the subject lands is 13000 L/min, whereas now 17000 
L/min is to be accommodated. The increased water and fire flow demand can be 
adequately serviced by the proposed water main layout, as indicated by water modelling 
results.  
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Three scenarios were analyzed via hydraulic modelling, in order to better understand 
phasing requirements for watermain infrastructure. The analysis suggests that a 
proposed interim watermain layout tying into the existing offsite network can achieve the 
required level of service for the expected water and fire flow demands.  As the KWMSS 
area fully develops, the watermain network can achieve the required level of service for 
the expected water and fire flow demands for the full buildout of the subdivision and 
KWMSS area. 
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4.0 WASTEWATER SERVICING 

4.1 Existing Wastewater Services 

The subject lands are within the Kanata West Pump Station (KWPS) catchment area, as 
originally defined in the KWMSS.  

An existing sanitary trunk sewer runs along Maple Grove Road (MGR) from John Woods 
Street to the west side of Poole Creek. Sewage from the MGR trunk sewer is currently 
directed to a privately owned temporary pump station located on the south side of MGR 
between Huntmar Drive and Poole Creek. Construction of the extension of the MGR trunk 
sewer under Poole Creek to the KWPS is currently underway. Both the KWPS and the 
MGR trunk sewer extension are scheduled to be completed in 2018.  

Based on the KWMSS design information included in Appendix B & Appendix D, there 
is expected to be at least 301 L/s residual capacity remaining in the Maple Grove Road 
825mm dia. sanitary trunk sewer to the KWPS. Per ECA No. 7443-9Y8Q8R (Appendix 
D), the design of the KWPS will accommodate 528 L/s firm capacity upon completion in 
2018, and 1250 L/s in 2031 ultimate conditions.    

4.2 Wastewater Design 

The subject lands are expected to be serviced by an internal gravity sanitary sewer 
system that is to follow the local road network. As detailed designs progress, alignment 
and sizing of local sanitary sewers will be confirmed and servicing easements may be 
required, which may trigger minor amendments to the proposed lot fabric in the concept 
plan. The proposed alignment of the trunk sanitary sewer infrastructure within the subject 
lands differs from the KWMSS because of the changes to the proposed road network.  

The KWMSS contemplates that the subject lands will be serviced by a 625mm trunk 
sanitary sewer draining through servicing easements and/or future road rights-of-way 
eastwards towards the Palladium Drive crossing of the Carp River, to the north of Pond 
4, and finally south to the KWPS. The KWMSS alignment is illustrated in Appendix B. 

The land owners affected by this KWMSS trunk sanitary sewer alignment have discussed 
re-aligning the sewer to take advantage of residual capacity within the MGR trunk sewer 
and to avoid the requirement to cross undeveloped lands owned by others. An alternative 
sanitary sewer alignment east & south of the Huntmar and future North-South Arterial 
intersection is shown in Appendix B, representing the City of Ottawa’s & IBI’s proposed 
revisions to KWMSS sanitary routing. The alternative alignment follows Huntmar Drive 
and the future North South Arterial to outlet to the existing MGR trunk east of Huntmar 
Drive.  

In support of development of 195 Huntmar, an interim solution is proposed, whereby an 
interim sewer would follow Huntmar Drive directly to the MGR trunk sewer (KWMSS MH 
10). This is considered the preferred sanitary trunk sewer alignment to service the subject 
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lands, as this option avoids the requirement to access undefined road alignments on 
adjacent private property between the site and the KWPS. 

Aligning the trunk sanitary sewer along Huntmar Drive to outlet into the MGR sewer would 
direct KWMSS sanitary drainage areas 32 and 34 into the MGR sewer at KWMSS MH10. 
Area 33 & Area 35 (Palladium Autopark) are already developed and wastewater is 
conveyed through sewers on Cyclone Taylor Boulevard. Area 37 and all other KWMSS 
drainage areas are assumed to be serviced per the KWMSS and/or any changes via the 
City of Ottawa’s & IBI’s proposed revisions to KWMSS sanitary routing. See KWMSS 
“Preferred Wastewater Option” drawing S-1, accompanying sanitary sewer design sheet, 
as-built sewershed maps, and the City of Ottawa’s/IBI’s proposed revisions to KWMSS 
sanitary routing in Appendix B and Appendix D for details.  

Applying the wastewater parameters in Table 14 to the development concept described 
in Section 1.0 (including external drainage areas 32 and 34 and an allowance for future 
development west of the 195 Huntmar development site), the estimated peak sanitary 
flow to be introduced at KWMSS MH10 is 136.73 L/s. See Appendix D for detailed 
calculations.  

According to the KWMSS sanitary sewer design sheet, a peak wastewater flow rate of 
368.56 L/s was proposed to be directed to the MGR trunk sanitary sewer east of Huntmar 
Drive, with a full flowing capacity of 669.89 L/s within the 825 mm sewer. The proposed 
trunk sewer alignment proposed as part of the 195 Huntmar development would direct an 
additional 136.73 L/s to the MGR sewer at KWMSS MH10. The total proposed flow rate 
in the MGR trunk sanitary sewer immediately east of KWMSS MH10A would be expected 
to be a maximum of 505.34 L/s, which results in at least 24% (164.55 L/s) remaining 
residual capacity within the MGR trunk sewer.  

While the sanitary contributions from the 195 Huntmar development site are comparable 
to the sanitary outflows predicted in the KWMSS, the overall sanitary outflows conveyed 
to the downstream sewer system and KWPS represent an increase to that which was 
previously contemplated, because an allowance of 65.19 Ha of future residential 
development (4200 population) has been accommodated. This allowance is to be 
confirmed with affected landowners and City staff as the development application 
progresses. Capacity in the downstream network is to be analyzed by others, as part of 
any development application for the lands west of 195 Huntmar, including an analysis of 
the MGR sewer between MH10 and the KWPS under the City of Ottawa’s/IBI’s proposed 
revisions to KWMSS sanitary routing.  

Table 14 summarizes the City standards applied in the preliminary sanitary design 
information above (detailed in Appendix D). The same Table 14 parameters are to be 
employed in the detailed design of the proposed wastewater sewer system.  
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Table 14: Wastewater Design Criteria 

Design Parameter Value 

Residential - Single Family  3.4p/unit 

Residential – Townhome/ Semi  2.7p/unit 

Average Daily Demand 280 L/d/per 

Peaking Factor Harmon’s Peaking Factor, where K=0.8 

Commercial / Institutional Flows  28,000 L/gross ha/day 

Commercial / Institutional Peak Factor  1.5 if contribution >20%, otherwise 1.0 

Light Industrial Flows  35,000 L/gross ha/day 

Industrial Peaking Factor Per Figure in Appendix 4-B, City of Ottawa 
Guidelines 

Infiltration and Inflow Allowance 0.33 L/s/gross ha for all areas 

Park Flows 9,300 L/ha/d  
(75 p/acre per Sewer Guidelines Appendix 4-A) 

Park Peaking Factor 1.0 

Sanitary sewers are to be sized employing the 
Manning’s Equation 

2
1

3
21
SAR

n
Q =  

Minimum Sewer Size 200mm diameter 

Minimum Manning’s ‘n’ 0.013 

Minimum Depth of Cover 2.5m from crown of sewer to grade 

Minimum Full Flowing Velocity 0.6m/s 

Maximum Full Flowing Velocity 3.0m/s 

Extracted from Sections 4 and 6 of the City of Ottawa Sewer Design Guidelines, October 2012, 
Technical Bulletins, and recent residential subdivision in City of Ottawa. 

4.3 Wastewater Servicing Conclusions 

The proposed wastewater servicing strategy for the subject lands is to be designed to 
conform to all relevant City Standards and MOE Guidelines, including the design 
parameters for the Kanata West Pump Station.  

The subject lands will be serviced by off-site trunk sanitary sewer(s) delivering collected 
wastewater to the Kanata West Pump Station. The preferred offsite trunk sanitary sewer 
alignment to service the subject lands is an extension of a trunk sewer along Huntmar 
Drive from the existing Maple Grove Road trunk sewer. The preferred alignment is a 
deviation from the proposed alignment in the KWMSS because of changes to the 
proposed road network.  

An allowance for future development west of 195 Huntmar has been incorporated into the 
conceptual sanitary servicing design. This allowance is to be confirmed with affected 
landowners and City staff as the development application progresses. 

Sufficient residual capacity exists within the Maple Grove Road trunk sanitary sewer to 
accommodate the preferred sanitary sewer alignment and the buildout of the 195 
Huntmar development, however additional capacity analysis will be required for the Maple 
Grove Road trunk sewer between Huntmar Drive and the Kanata West Pump Station as 
part of serviceability analysis for the developing community lands west of 195 Huntmar.  
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5.0 STORMWATER MANAGEMENT 

5.1 Existing Stormwater Drainage 

The subject lands are within Carp River watershed - under the jurisdiction of the 
Mississippi Valley Conservation Authority (MVCA) - and drain according to the pattern 
described in Section 1.1. 

The existing drainage split between Feedmill Creek and the Carp River is generally 
consistent with City of Ottawa base mapping and with the drainage boundaries set out in 
the Carp River PCSWMM Model Documentation, Draft Report (City of Ottawa, July 2015). 

5.2 Stormwater Management Criteria 

Stormwater management requirements for the proposed development have been 
adopted from the KWMSS, and refined based on consultation with City of Ottawa staff.  

The KWMSS proposes that stormwater runoff from the subject lands be treated for 
quantity control and quality control by two stormwater management wet ponds. Refer to 
Appendix B for details. In general: 

 The northern 6.6 ha of the subject lands was planned to be treated by Pond 7 
(total drainage area approximately 34 ha., Runoff Coefficient C=0.7), which was 
to be located within the Palladium Drive/ Highway 417 interchange and outlet to 
Feedmill Creek.  

 The remaining 48 ha of the subject lands was planned to be treated by Pond 4 
(total drainage area 278 ha., Runoff Coefficient C=0.63), which is located beside 
and outlets to the Carp River. A Normal Level of quality control is required, given 
the aquatic habitat in the Carp River. 

Pond 4 has been constructed under ECA No. 4298-9Q6HQ3 and is sized to receive site 
drainage in accordance with the KWMSS (Appendix B). The proposed alignment of the 
trunk storm sewer infrastructure differs from the KWMSS because of changes to the 
proposed road network. Pond 4 provides Normal Level water quality control, provides 
erosion protection, and attenuates post-development peak flows to pre-development 
levels for all storm events up to and including the 10-year storm event for the KWMSS 
drainage area. 

For stormwater runoff destined to Feedmill Creek: 

 All stormwater runoff up to and including that generated in a City of Ottawa 100-
year design event is required to be attenuated. City of Ottawa staff have provided 
a suggested 8 L/s/ha release rate for the 100-year 12-hour SCS Type II design 
storm event for Pond 7, to respect the flow regime of Feedmill Creek (the 
receiving watercourse). The 8 l/s/ha allowance is to be taken using the original 
Pond 7 tributary area in the KWMSS.  
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 An Enhanced Level of quality control is expected to be required, given the 
aquatic habitat in Feedmill Creek.  

 Furthermore, a unit release rate of 0.51 L/s/ha for the 15mm 3-hour Chicago 
design storm is required, per the Feedmill Creek Stormwater Management 
Criteria Study (JFSA & Coldwater Consulting, April 2017) for erosion protection 
for the downstream watercourse. The 0.51 l/s/ha allowance is to be taken using 
the original Pond 7 tributary area in the KWMSS. 

The following key City standards will be required for stormwater management within the 
subject lands and conveyance to the proposed stormwater management ponds, among 
other requirements: 

 Storm sewers on local roads are to be designed to provide a minimum 2-year 
level of service per the City’s latest Technical Bulletin PIEDTB-2016-01.  

 Storm sewers on collector roads are to be designed to provide a minimum 5-
year level of service per the City’s latest Technical Bulletin PIEDTB-2016-01. 

 Storm sewers on arterial roads are to be designed to provide a minimum 10-year 
level of service. 

 For less frequent storms (i.e. larger than the minimum level of service), the minor 
system sewer capture will be restricted with the use of inlet control devices to 
prevent excessive hydraulic surcharges. 

 Under full flow conditions, the allowable velocity in storm sewers is to be no less 
than 0.80 m/s and no greater than 6.0 m/s. 

 For the 100-year storm and for local and collector roads, the maximum depth of 
water (static and/or dynamic) on streets, rearyards, public space and parking 
areas shall not exceed 0.35 m at the gutter. For arterial roads, no barrier curb 
overtopping is permitted. 

 The major system shall be designed with sufficient capacity to allow the excess 
runoff of a 100-year storm to be conveyed within the public ROW or adjacent to 
the right-of-way provided that the water level must not touch any part of the 
building envelope, must remain below all building openings during the stress test 
event (100-year + 20%), and must maintain 15 cm vertical clearance between 
spill elevation on the street and the ground elevation at the nearest building 
envelope. 

 Arterial roads must leave at least one lane free of water in each direction at all 
times up to a 100-year return period. 

 When catchbasins are installed in rear yards, safe overland flow routes are to be 
provided to allow the release of excess flows from such areas. A minimum of 30 
cm of vertical clearance is required between the rear yard spill elevation and the 
ground elevation at the adjacent building envelope.  
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 The product of the maximum flow depths on streets and maximum flow velocity 
must be less than 0.60 m2/s on all roads. 

5.3 Stormwater Management Design 

It is proposed that Pond 7 be constructed within the site boundary and outlet to Feedmill 
Creek via a proposed 825 mm outlet pipe within the MTO lands. The outlet pipe would 
connect via a new ditch to an existing culvert under Highway 417. The proposed facility 
footprint is proposed to shift and expand from that shown in the KWMSS, to achieve 
orderly and cost-effective development of the subject lands. The expanded Pond 7 is 
proposed to receive all stormwater runoff within the part of the subject lands that is west 
of the North-South arterial road, allowing that portion of development to proceed in one 
phase. Pond 7 could be expanded onto the MTO lands to also receive flows from 
development north of the subject lands, in accordance with the original KWMSS Pond 7 
tributary area. Therefore, the pond outlet pipe has been sized to accommodate future 
development of the MTO lands. MTO have reviewed the proposed design and offered 
their agreement in principle – see Appendix A.  
 
The remaining subject lands that are east of the North-South arterial road are to drain to 
Pond 4, via an off-site ‘North Trunk’ storm sewer, as planned in the KWMSS (Appendix 
B & E). East of Huntmar Drive, the off-site ‘North Trunk’ storm sewer is to be aligned 
through servicing easements and/or future road rights-of-way eastwards to the Pond 4 
north forebay.  
 
The proposed stormwater drainage areas for the subject lands differ from the existing 
drainage split and the drainage pattern proposed in the KWMSS, as detailed in Table 15. 

Table 15: Comparison of Subject Land Drainage to Feedmill Creek and Carp River 

 Existing Drainage 
(ha.) 

MSS Drainage 
(ha.) 

Proposed Drainage 
(ha.) 

Feedmill Creek (Pond 7) 23.3  6.6  40.1 

Carp River (Pond 4) 31.3 48 14.5 

Total Subject Land Area 54.6 54.6  54.6 

 
Refer to Drawing 2 for the preferred storm management system for the subject lands. 
Rational method design sheets are provided in Appendix E. Based on examples from 
similar residential subdivisions in Ottawa, predicted runoff coefficients (C-values) have 
been assigned as follows, considering paved areas at C=0.90 and grassed areas at 
C=0.20: 

 District Park: Allowance of C=0.70 until additional programming information is 
known; 

 Arterial & Collector Roads: C=0.70; 

 Single Detached and Townhomes: C=0.70; 

 High School: Allowance of C=0.70 until additional programming information is 
known; 
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 Park: C=0.40; 

 Stacked Townhouses: C=0.80; and, 

 Commercial/Auto Park: C=0.80. 

 
Per the drainage areas and runoff coefficients shown in Drawing 2, the estimated 
average imperviousness for the Pond 7 drainage area is 71%. 

The Preliminary Kanata West Pond 7 Sizing (JFSA, May 2018) report details the 
proposed pond size for the new Pond 7, to meet the erosion, quality, and quantity 
requirements outlined in Section 5.2. The proposed characteristics are summarized in 
Table 16 and compared to the KWMSS.  

Table 16: Comparison of Proposed and KWMSS Pond 7 Design  

 Pond 7 
KWMSS 

Pond 7 
Proposed 

Drainage Area 34.08 ha. 40.8 ha, excluding MTO lands 

Average 
Imperviousness 

70% 71%  
(To be confirmed at detailed design) 

Required Permanent 
Pool Volume 

6305 m3 
(185 m3/ha) 

7616 m3  
(185 m3/ha) 

Permanent Pool 
Elevation 

102.20 103.80 

Required Quality 
Control Volume 

1363 m3  
(40m3/ha) 

1632 m3 
(40m3/ha) 

100-year Release Rate 3654 L/s  
(Carp River Restoration Plan – 

Greenland International Consulting 
Engineers, Feb 2014) 

144 L/s 

 
It is anticipated that approximately 28,500 m3 (26,880 m3 plus contingency) of storage will 
be required in Pond 7 to attenuate stormwater runoff to Feedmill Creek to the established 
release rate. Actual required storage volumes will vary, and need to be confirmed as the 
development application progresses based on a number of factors including grading 
constraints and detailed modelling of the stormwater management plan. A conceptual 
pond footprint is shown in Drawing 2 to illustrate the scale of attenuation required, but is 
subject to change as part of detailed design.  
 
Detailed pond design will be completed according to KWMSS, the City of Ottawa 
Stormwater Management Facility Guidelines (underway), and the MOE SWMP Design 
Manual, detailing storage requirements and operating characteristics, inlet and outlet 
structures, orifice sizing, and pond block design including amenity space and pathways. 
Pond side slopes are to vary and designs are to be approved by a licensed geotechnical 
engineer prior to construction.  Detailed grading, outlet orifices and weirs, and operational 
characteristics will be developed using modelling at the detailed design level, with input 
from other professionals (e.g. geomorphologists, geotechnical engineer, etc.) where 
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required. A spillway will be designed to convey emergency overflow to Feedmill Creek. 
The detailed design of the stormwater outlet will be required to illustrate that there are no 
negative erosion, thermal, or water level impacts caused by the introduction of pond 
discharge to Feedmill Creek and the existing ditches and culverts between Pond 7 and 
Feedmill Creek.  
 
To address the change in flow regime in Feedmill Creek under the proposed Pond 7 plan: 

 A Feedmill Creek SWM Criteria Study (Coldwater Consulting Ltd., March 2018) 
has been prepared to examine the impact of Pond 7 to erosion in Feedmill Creek, 
and recommends additional in-stream protection measures in Feedmill Creek 
beyond those originally identified in the Feedmill Creek Stormwater Management 
Criteria Study (JFSA & Coldwater Consulting, April 2017). This has been 
discussed with City staff. There is an opportunity for 2325483 Ontario Inc. to 
enter into a front-ending agreement for the required in-stream erosion protection 
works in Feedmill Creek, in order to accommodate the proposed stormwater 
strategy. 

 A flood analysis has been prepared (see Preliminary Kanata West Pond 7 Sizing 
(JFSA, May 2018)), showing that water levels may be expected to increase by 
5cm on Feedmill Creek and 3cm on the Carp River under the proposed plan 
under specific modelling comparisons of the 2- to 100-year 12-hour SCS Type II 
design storm flows. 

As the development application progresses, the City and agencies are expected to 
provide further input on these matters. Prior to construction, MOE Environmental 
Compliance Approval (ECA) will be required and specific MTO, MNR, DFO, and/or MVCA 
permits may be required. 
 
Please note that under the proposed stormwater plan, the inflows through the Pond 4 
‘North Trunk’ will be reduced from the KWMSS, providing an opportunity to reduce pipe 
sizes and reduce capital costs for installation. The change is not expected to have a 
negative impact to the operation of the pond, and is not associated with negative 
environmental impacts (Muncaster Environmental Planning, May 2018). On approval of 
the development and servicing concept for 195 Huntmar, 2325483 Ontario Inc. is 
expected to work will the Kanata West Owner’s Group to formalize the reduction in storm 
sewer sizes and negotiate any associated cost-sharing implications.  
 
Conceptual storm sewer sizing and profile information is provided in Appendix E, based 
on rational method calculations and conservative runoff coefficients of 0.7 for the 
highschool and district park; however, it is expected that the detailed runoff coefficient will 
be lowered at detailed design, and on-site storage up to the 100-year design storm event 
will be required for these blocks in order to ensure that overland flow does not cross the 
Huntmar Road arterial. This is expected to allow for trunk storm sewer sizes to Pond 4 to 
be decreased by about one or two pipe sizes. With storage and controlled release rates, 
there may also be an opportunity to use existing ditch systems as an interim stormwater 
management strategy prior to the construction of the complete ‘North Trunk’ storm sewer 
to Pond 4. Regardless of any future proposed changes in the ‘North Trunk’ stormwater 
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sewer size, ECA No. 4298-9Q6HQ3 for ongoing construction of Pond 4 (Appendix E) did 
not include the ‘North Trunk’ sewer, so a Pond 4 ECA amendment is expected to be 
required to support development of the 195 Huntmar development.  

5.3.1 Minor System 

The subject lands are expected to be serviced by an internal gravity storm sewer system 
that is to follow the local road network. As detailed designs progress, alignment and sizing 
of local storm sewers will be confirmed and servicing easements may be required, which 
may trigger minor amendments to the proposed lot fabric in the concept plan. The 
proposed alignment of the trunk storm sewer infrastructure within the subject lands differs 
from the KWMSS because of the changes to the proposed road network.  

As part of detailed design, flow from adjacent developments will be further defined – 
currently some external drainage from south of the site is expected to be required to be 
picked up in the Pond 4 storm sewer system prior to development of the lands south of 
the site, as shown by the cut-off swales and ditch inlet catchbasin along the southern 
property line in Drawing 1. Furthermore, some rear yard drainage is expected to be 
required to be picked up in the Pond 4 storm system, based on existing drainage in the 
Mattamy Fairwinds subdivision. 

Table 17 summarizes the standards that will be employed in the detailed design of the 
storm sewer network, meeting the requirements in Section 5.2. Conceptual trunk storm 
sewer sizing and profile information is provided in Appendix E, according to the drainage 
areas and sewer routing shown in Drawing 2, but is subject to change as part of detailed 
design. The profiles show that frost cover can be achieved with the conceptual grading 
plan (Section 5.4) and that pipe submergence at the pond outlet is not currently 
proposed.  

5.3.2 Hydraulic Grade Line 

A detailed hydraulic gradeline (HGL) analysis will be completed for the proposed system 
at the detailed design level, per the requirements in Table 17. Detailed grading design 
and storm sewer design will be modified as required to achieve a 0.3 m freeboard 
between the 100-year HGL and all underside of footing elevations.  

Table 17: Storm Sewer Design Criteria 

Design Parameter Value 

Minimum Minor System Design Return 
Period 

1:2 year (PIEDTB-2016-01) (local) or 1:5 year 
(collector) or 1:10 year (arterial) 

Major System Design Return Period 1:100 year 

Intensity Duration Frequency Curve (IDF) 
2-year storm event: A = 732.951; B = 

6.199; C = 0.810 
5-year storm event: A = 998.071; B = 

6.053; C = 0.814 

( )Cc Bt

A
i

+
=
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Minimum Time of Concentration  10 minutes 

Rational Method  CiAQ =  
Storm sewers are to be sized employing 

the Manning’s Equation 
2
1

3
21
SAR

n
Q =

 
Runoff coefficient for paved and roof areas 0.9 

Runoff coefficient for landscaped areas 0.2 

Minimum Sewer Size 250 mm diameter 

Minimum Manning’s ‘n’ for pipe flow 0.013 

Minimum Depth of Cover 2.0m from crown of sewer to grade (or 1.5m where 
USF freeboard to HGL is not a constraint, such as in 

slab-on-grade products) 

Minimum Full Flowing Velocity 0.8 m/s 

Maximum Full Flowing Velocity 6.0 m/s (where velocities in excess of 3.0 m/s are 
proposed, provision shall be made to protect against 

displacement of sewers by sudden movement) 

Clearance from 100-Year Hydraulic Grade 
Line to Building Opening (USF) 

0.30 m 

Max. Allowable Flow Depth on Municipal 
Roads 

35 cm above gutter (PIEDTB-2016-01) 

Extent of Major System To be contained within the municipal right-of-way or 
adjacent to the right-of-way provided that the water 

level must not touch any part of the building envelope 
and must remain below the lowest building opening 
during the stress test event (100-year + 20%) and 

15cm vertical clearance is maintained between spill 
elevation on the street and the ground elevation at the 

nearest building envelope (PIEDTB-2016-01) 

Stormwater Management Model DDSWMM (release 2.1), SWMHYMO (v. 5.02) and 
XPSWMM (v. 10) 

Model Parameters Fo = 76.2 mm/hr, Fc = 13.2 mm/hr, DCAY = 4.14/hr, 
D.Stor.Imp. = 1.57 mm, D.Stor.Per. = 4.67 mm 

Imperviousness Based on runoff coefficient (C) where  
Percent Imperviousness = (C - 0.2) / 0.7 x 100%. 

Design Storms Chicago 3-hour Design Storms and 24-hour SCS 
Type II Design Storms. Maximum intensity averaged 

over 10 minutes. 

Historical Events July 1st, 1979, August 4th, 1988 and August 8th, 1996 

Climate Change Street Test 20% increase in the 100-year, 3-hour Chicago storm 

Extracted from City of Ottawa Sewer Design Guidelines, October 2012, and Technical Bulletins 

5.3.3 Major System 

Major system conveyance, or overland flow (OLF), will be provided to accommodate flows 
in excess of the minor system capacity. OLF is accommodated by generally routing 
surface flow along the road network and service easements to the stormwater 
management facilities, per the drainage boundaries shown in Drawing 2 and grading 
shown in Drawing 1.  

The grading program described in Section 5.4 and shown in Drawing 1 includes a saw-
toothed road design with about 0.1% from highpoint to highpoint, in order to maximize 
available surface storage for management of flows up to the 100-year design event.   



FUNCTIONAL SERVICING REPORT 
2325483 ONTARIO INC.   MAY 2018 – REV 1 
195 HUNTMAR DRIVE 
   
 

 

PAGE 36  DAVID SCHAEFFER ENGINEERING LTD. 
© DSEL 

If the detailed design results in violations in the City’s flow depth or flow spread 
parameters (as summarized in Section 5.2), excess flows may be redirected to a different 
overland flow route, attenuated in surface storage, or captured within the minor system in 
order to reduce flow depths/spread, if necessary.  

Therefore, the proposed drainage systems are expected to safely capture and convey all 
storms up to and including the 100-year event in accordance with the requirements of the 
KWMSS and City standards.  

5.4 Grading and Drainage 

A conceptual grading plan is shown in Drawing 1, but is subject to change as part of 
detailed design to minimize earthworks, to respect grade raise restrictions detailed in the 
geotechnical investigations (Paterson Group, March 2018), and provide major system 
conveyance to the receiving watercourses. To achieve the planned stormwater drainage 
program, meet MVCA requirements to eliminate the 1:100 year spill hazard, and meet 
City of Ottawa guidelines pertaining to road and lot grading, final road grades in the 
subject lands are planned to be set to between 107.7m and 108.6m west of the North-
South Arterial, which requires about 2m – 3m of fill above existing ground.   
 
The following additional grading criteria and guidelines will be applied to detailed design, 
per City of Ottawa Guidelines: 

 Driveway slopes will have a maximum slope of 6%; 

 Slope in grassed areas will be between 2% and 5%; 

 Grades in excess of 7% will require terracing to a maximum of a 3:1 slope; 

 Swales are to be 0.15m deep with 3:1 side slopes unless otherwise indicated on 
the drawings; and, 

 Perforated pipe will be required for drainage swales if they are less than 1.5% in 
slope.  

The proposed concept plan for the subject lands and associated fill requires closure of 
the Northwest Swale and Eastern Swale that are characterized in the Environmental 
Impact Statement (Muncaster Environmental Planning, May 2018) and all other on-site 
watercourses identified in the Headwaters Report (Bowfin, May 2018). Written 
authorization from MVCA pursuant to Ontario Regulation 153/06, MVCA’s Development, 
Interference with Wetlands and Alterations to Shorelines and Watercourses regulation is 
required to fill the two swales, and is being addressed through the separate Headwater 
Assessment study (Bowfin, May 2018). Additional permits from DFO may also be 
required. 

Existing grades in the subject lands are below the 100-year floodplain elevation as 
reported in the Feedmill Creek Floodplain Mapping Study (MVCA, January 2017). Written 
authorization from MVCA pursuant to Ontario Regulation 153/06, MVCA’s Development, 
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Interference with Wetlands and Alterations to Shorelines and Watercourses regulation is 
required to fill site areas below the 100-year floodplain elevation that are within 15m of 
the MVCA spill hazard. See Section 1.4, Appendix A, and Appendix G for additional 
details. 

5.5 Infiltration 

The following Low Impact Development techniques should be considered for 
implementation as part of detailed design: 
 

 Rear-yard swales should be designed with minimum grades where possible, to 
promote infiltration;  

 Rear-yard catchbasin leads should be perforated (except for the last segment 
connecting to the storm sewer within the right-of-way), to promote infiltration; 

 Surface ditches could be implemented within the highschool and district park (as 
opposed to storm sewers) to promote infiltration; and, 

 Where evestroughs are provided on residential units, they are to be directed to 
landscaped surfaces, to promote infiltration. 

Furthermore, the following techniques can be examined as part of detailed landscaping 
design of the stormwater pond block, the highschool block, and the district park block: 

 Amended topsoil (minimum 300mm thick) can be considered for use; and, 

 Micro-grading can be considered to promote infiltration. 

As detailed designs progress, a detailed site-specific water budget is to be undertaken to 
characterize pre-development and post-development infiltration for the subject lands.  
 
The KWMSS calls for an increase of 25% in infiltration rates from pre-development levels 
for all areas subject to the KWMSS: for the subject lands, the KWMSS suggests pre-
development infiltration rate is 70-100mm/yr. The existing subsurface conditions in the 
area and the amount of impervious surfaces - among other factors - have made it difficult 
to achieve this target for development applications to date within the KWMSS area. As 
such, soil and groundwater conditions will require further site-specific evaluation through 
the detailed design process, to determine the feasibility of achieving the post-
development 25% increase in infiltration. It is expected that the amount of imported fill 
within the Pond 7 tributary area will provide a benefit to infiltration over the existing soils.  
 
Because the subject lands are not identified as a Significant Groundwater Recharge area 
in the Mississippi-Rideau Source Water Protection Plan, Schedule M (MVCA & RVCA, 
August 2014) (Appendix F), an infiltration deficit in the post-development scenario for the 
subject lands is not considered to have a significant negative impact on the natural 
heritage system (Muncaster Environmental Planning, May 2018).   
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5.6 Stormwater Servicing Conclusions 

The proposed alignment of storm sewers differs from the KWMSS due to modifications 
to the street network and block layout under the planning application, and due to a 
proposed change in catchment area for the proposed stormwater management facilities. 
Whereas the KWMSS proposed drainage from the subject lands to be mainly treated by 
Pond 4, the current proposal is for Pond 7 to provide erosion protection, Enhanced Level 
quality treatment, and attenuation of storm events up to the 100-year design storm event 
for a greater drainage area than previously contemplated (all lands west of the North-
South arterial road).  

To address the change in flow regime in Feedmill Creek under the proposed Pond 7 plan, 
a Feedmill Creek SWM Criteria Study (Coldwater Consulting Ltd., March 2018) has been 
prepared to examine the impact of Pond 7 to erosion in Feedmill Creek, and recommends 
additional in-stream protection measures in Feedmill Creek beyond those originally 
identified in the Feedmill Creek Stormwater Management Criteria Study (JFSA & 
Coldwater Consulting, April 2017). In addition, a flood analysis has been prepared (see 
Preliminary Kanata West Pond 7 Sizing (JFSA, May 2018)), showing that water levels 
may be expected to increase by 5cm on Feedmill Creek and 3cm on the Carp River under 
the proposed plan under specific modelling comparisons of the 2- to 100-year 12-hour 
SCS Type II design storm flows. As the development application progresses, the City and 
agencies are expected to provide further input on these matters. 

The remaining subject lands that are east of the North-South Arterial are to drain to Pond 
4, via an off-site trunk storm sewer, as planned in the KWMSS. Pond 4 has been partially 
constructed under ECA No. 4298-9Q6HQ3, and is to provide Normal Level water quality 
control, erosion protection, and attenuate post-development peak flows to pre-
development levels for all storm events up to and including the 10-year storm event. Trunk 
storm sewers destined to Pond 4 can likely be downsized from the KWMSS, due to the 
decrease in drainage area. 

The storm sewers will be sized by the Rational Method and inlet control devices (ICDs) 
will be used to restrict the capture rates to 2-, 5-, or 10-year flow for local, collector, and 
arterial roads, respectively. Storm sewers sizing will be confirmed at the detailed design 
level, in conformance with MOE and City standards.  

The major overland flows from the subject lands will be conveyed by public right-of-ways 
and servicing easements to the proposed stormwater management facilities for treatment. 
Low Impact Development techniques will be implemented where feasible, to promote 
infiltration of stormwater.  
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6.0 UTILITIES  

Overhead hydro lines run along the Huntmar Drive right-of-way adjacent to the site. 
Clearances in accordance with the local authority will need to be observed. It is expected 
that Hydro One would provide service to the subject lands, however additional 
consultation is required. 
 
The closest Enbridge gas infrastructure is believed to be located at the intersections of 
Huntmar Drive-Palladium Drive and Huntmar Drive-Maple Grove Road and within the 
existing residential neighbourhoods to the south of the subject lands. Service extending 
to the site may require connections to multiple existing infrastructure points: consultation 
with Enbridge gas is required to confirm the servicing plan for the subject lands. 
 
Rogers Communications has service adjacent to the subject lands via pole-mounted 
utilities on Huntmar Road and within the existing residential neighbourhoods to the south 
of the subject lands. Consultation is required to confirm servicing plan for the subject 
lands. Similarly, Bell infrastructure is provided within the existing residential 
neighbourhoods to the south of the subject lands, and consultation is required to confirm 
the servicing plan for the subject lands.  
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7.0 EROSION AND SEDIMENT CONTROL 

Soil erosion occurs naturally and is a function of soil type, climate and topography.  The 
extent of erosion losses is exaggerated during construction where vegetation has been 
removed and the top layer of soil becomes agitated.  

Prior to topsoil stripping, earthworks or underground construction, erosion and sediment 
controls will be implemented and will be maintained throughout construction, including 
protection of any headwater features and areas governed by the MVCA regulatory limit 
prior to receipt of permits for proposed alterations. 

Silt fence will be installed around the perimeter of the active part of the site and will be 
cleaned and maintained throughout construction.  Silt fence will remain in place until the 
working areas have been stabilized and re-vegetated. Material stockpiles shall not be 
permitted within the Feedmill Creek corridor.  

Catchbasins will have catchbasin inserts installed during construction to protect from silt 
entering the storm sewer system.   

A mud mat will be installed at the construction access in order to prevent mud tracking 
onto adjacent roads.   

Erosion and sediment controls must be in place during construction.  The following 
recommendations to the contractor will be included in contract documents.   

 Limit extent of exposed soils at any given time. 

 Re-vegetate exposed areas as soon as possible. 

 Minimize the area to be cleared and grubbed. 

 Protect exposed slopes with plastic or synthetic mulches. 

 Install silt fence to prevent sediment from entering existing ditches. 

 No refueling or cleaning of equipment near existing watercourses. 

 Provide sediment traps and basins during dewatering. 

 Install catchbasin inserts. 

 Plan construction at proper time to avoid flooding. 

The contractor will, at every rainfall, complete inspections and guarantee proper 
performance.  The inspection is to include: 

 Verification that water is not flowing under silt barriers. 

 Clean and change inserts at catch basins. 
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8.0 CONCLUSION AND RECOMMENDATIONS 

The overall municipal servicing strategy for the subject lands was approved as part of the 
Kanata West Master Servicing Study (KWMSS) (Stantec, CCL, IBI, June 2006) and can 
be described as follows: 

 Water supply is to be provided through extensions of the existing pressurized 
trunk watermain system. 

 Wastewater is to be conveyed through sanitary trunk gravity sewers to the 
Kanata West Pumping Station, which is currently being constructed.  

 Stormwater runoff is to be conveyed via storm trunk gravity sewers (minor 
system) and overland flow routes (major system) to designated off-site 
stormwater management facilities: one new stormwater management pond 
outletting to Feedmill Creek (Pond 7) and one existing stormwater management 
pond outletting to the Carp River (Pond 4).  

This Functional Servicing Study (FSR) (DSEL, July 2016) provides details on the planned 
on-site and off-site municipal services for the subject lands, highlights proposed 
deviations from the KWMSS, and explains that adequate municipal infrastructure capacity 
is expected to be available for the planned development of the subject lands.  

 This FSR proposes alternative alignments for trunk sewer and watermain 
infrastructure as compared to the KWMSS, to achieve orderly and cost-effective 
development given the proposed phasing of the subject lands and having regard 
for how the MSS area has built out since the original 2006 study. Proposed sewer 
and watermain alignments are within the urban area and within planned 
municipal road rights-of-way or planned servicing easements. Sanitary flows 
from the subject lands are proposed to be conveyed in a new wastewater trunk 
sewer along Huntmar Drive to the existing Maple Grove Road Trunk Sewer and 
Kanata West Pump Station. There is sufficient capacity in the existing Maple 
Grove Road Trunk Sewer to accommodate this realignment.  

 This FSR details the planned location and sizing of Pond 7, which is a new 
stormwater management wet pond that is to be constructed within 195 Huntmar. 
Pond 7 is to outlet to Feedmill Creek via an outlet pipe and new ditch within lands 
owned by the Ontario Ministry of Transportation, to gain access to an existing 
culvert under Highway 417 at its interchange with Palladium Drive. Pond 7 was 
identified in the approved KWMSS, but the proposed facility footprint is proposed 
to shift and expand in order to achieve orderly and cost-effective development of 
the subject lands. The expanded Pond 7 is proposed to receive all stormwater 
runoff within the part of the subject lands that is west of the arterial road (40.8 
ha), allowing that portion of development to proceed in one phase. The Pond 7 
stormwater management system is to be designed to meet MOE Enhanced 
Level of suspended solid removal before stormwater is discharged to Feedmill 
Creek. A maximum 100-year storm event 8 L/s/ha release rate is to be applied 
to the Pond 7 design, per City of Ottawa direction, to respect the flow regime of 
Feedmill Creek. As such, Pond 7 is expected to require 28,500 m3 of storage. 
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 To address the change in flow regime in Feedmill Creek under the proposed 
Pond 7 plan, a Feedmill Creek SWM Criteria Study (Coldwater Consulting Ltd., 
March 2018) has been prepared to examine the impact of Pond 7 to erosion in 
Feedmill Creek, and recommends additional in-stream protection measures in 
Feedmill Creek beyond those originally identified in the Feedmill Creek 
Stormwater Management Criteria Study (JFSA & Coldwater Consulting, April 
2017). In addition, a flood analysis has been prepared (see Preliminary Kanata 
West Pond 7 Sizing (JFSA, May 2018)), showing that water levels may be 
expected to increase by 5cm on Feedmill Creek and 3cm on the Carp River 
under the proposed plan under specific modelling comparisons of the 2- to 100-
year 12-hour SCS Type II design storm flows. As the development application 
progresses, the City and agencies are expected to provide further input on these 
matters. 

 The remaining subject lands – the arterial and lands east of the arterial (14.5 ha.) 
- are to drain to Pond 4, via an off-site trunk storm sewer, as planned in the 
KWMSS. Pond 4 is partially constructed under ECA No. 4298-9Q6HQ3, and is 
to: provide Normal Level water quality control; provide erosion protection; and 
attenuate post-development peak flows to pre-development levels for all storm 
events up to and including the 10-year storm event. To convey flows to Pond 4, 
a new stormwater trunk sewer will be required through easements and future 
road right-of-ways, per the KWMSS, but there is an opportunity to downsize the 
infrastructure because of the decrease in drainage area to Pond 4. 

 To achieve the planned stormwater drainage program, eliminate a 1:100 year 
floodplain spill hazard identified in the MVCA Feedmill Creek Floodplain Mapping 
(MVCA, January 2017), and meet City of Ottawa guidelines pertaining to road 
and lot grading, final road grades in the area tributary to Pond 7 are planned to 
be set to between 107.7m and 108.6m, which requires about 2m – 3m of fill 
above existing ground.   

 Low Impact Development (LID) techniques are to be implemented where 
possible, as part of detailed design.  

Prior to detailed design of the infrastructure presented in this report, this FSR will require 
approval under the Planning Act as supporting information for the Official Plan 
Amendment, Zoning By-law Amendment, and Plan of Subdivision applications. Project-
specific approvals are also expected to be required from the City of Ottawa, Ministry of 
Environment and Climate Change, Ministry of Transportation, Department of Fisheries 
and Oceans, Ministry of Natural Resources and Forestry, and Mississippi Valley 
Conservation Authority. 
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APPENDIX A 
• Pre-Consultation Notes (City of Ottawa, March 2016) 

• MVCA Pre-Consultation Comment Letter (MVCA, April 2016) 

• Pond 7 Release Rate Correspondence (City of Ottawa, June 2016) 

• MVCA Comment Letter (MVCA, November 2016) 

• MTO Agreement in Principle for Stormwater Management Concept (MTO, May 

2017)  

• Open House Boards (DSEL, January 2018) 

• Draft Plan of Subdivision (Stantec, May 2018) 

• Servicing Guidelines Checklist (DSEL, May 2018) 

  





 
 

 

 

 
MEETING NOTES 

 
Pre-Application Consultation Meeting 

Cavanagh/Shenkman Subdivision – Kanata West 
March 30, 2016 -   Councillors’ Lounge, City Hall 

 
Attendees: City Staff:  

David Wise (Program Manager, City of Ottawa) 
Louise Sweet-Lindsay (Planner, City of Ottawa) 
Chris Ogilvie (Project Manager, City of Ottawa) 
Riley Carter (Transportation Project Manager, City of Ottawa) 
Mark Young (Urban Design Planner, City of Ottawa) 
Matthew Hayley (Environmental Planner, City of Ottawa) 
Diane Emmerson (Parks Planner, City of Ottawa) 
Tracy Tang (Planning Student, City of Ottawa) 
Royce Fu (Policy Development and Urban Design Branch, City of Ottawa) 
Max Walker (OC Transpo) 
MVC Staff – Victoria Hard and Craig Cunningham 
Applicant: 
Kevin McCrann, Shenkman 
Peter Hume, HP Urban 
Miguel Tremblay, Fotenn Consultants 
Doug Kelly, Soloway Wright 
Chris Collins, Cavanagh 
Chris Gordon, Parsons 
Bernie Muncaster 
 

Subject:  Pre-Application Consultation Meeting- Official Plan Amendment,  Plan of Subdivision and 
Zoning By-law Amendment Applications– Proposing: 
Enterprise Designation - Proposing 50% residential and 50% employment in conjunction with MTO lands 
to the north. Plan of Subdivision to permit a total of 600-1000 residential units (single detached 
dwellings, stacked townhouses), 1 block for District Park, 3 blocks for auto dealerships. 
Mixed Use Centre – Proposing mixed use including lands for medium density residential (towns, 
stacked, apartment) and 1-2 blocks for commercial use.  
 
APPLICANT PROPOSAL AND OVERVIEW:  
 
The development is part of the Kanata West Concept Plan. Two concept plans are presented: Concept 3, 
with a north-south arterial road that forms a t-intersection, and Concept 4, with an alignment which 
matches the TMP for north-south arterial road. The district park is proposed to be located in the far 
north-west corner of the Enterprise designation, with a size of 27.5 acres.  
 



 Transportation Comments (Chris Gordon): The June 2006 EA is outdated, and road layouts and 

functions have changed since it was completed. A rationale has been prepared for the proposed 

road realignments with the goal of maximizing land uses. Both of the concept plans proposed 

aim to achieve the same capacity, but the applicant has a preference for Plan 3, which has an 

orderly grid layout, better connectivity and access points, and a strong combination of 

transportation and land use.  

 Planning Comments (Miguel Tremblay) :  For the residential areas, 600-1000 units are proposed, 
depending on the mixed use. These blocks may be low apartments, townhouses, or stacked 
townhouses. The “yellow blocks” are proposed to be single detached residential zones. A 
blended approach is taken based off of the OPA 150, with diversity in the types and height of 
residential dwellings. The applicant is willing to be flexible with the plan, as long as there is 
sensitivity to the larger roadways.  

 Servicing Comments: The stormwater pond would be located on MTO lands near the on/off 
ramp to Highway 417. In following the site’s natural drainage, the parcel would be squared off 
and stormwater would drain into Pond 7. Stormwater on the eastern portion of the site would 
drain into Pond 4, while stormwater on the western portion would drain into Pond 7. In terms of 
grading, there is a layer of silty clay present in the north-west corner of the property, as well as a 
2m grade raise restriction. In this area, the park and auto dealership use are proposed. The 
development will be served by Kanata West pump station. Trunk sewers will be extended with 
new sewers going east, which is under the control of Urbandale.   Although water servicing in 
the area is straightforward, a hydraulic study will be conducted.  

 
MVC PRELININARY COMMENTS:  -  Comments will be provided under separate cover 

 
STAFF PRELMINARY COMMENTS: 
 
Policy (Royce Fu): 

 Royce Fu provided an update on the timing of the Employment Lands Study. The draft report 
will be available in April with a report to Council in the fall of 2016. City initiated OPA will follow 
in 2017.  

 The applicant will need to submit a private Official Plan Amendment for this development if they 
wish to receive approval of the subdivision and zoning prior to the ELS and implementing OPA 
being approved by the City. Consideration must be put into how the OPA will impact MTO lands, 
the stormwater pond, and the road network. It is important to demonstrate that lands for 50% 
employment uses will be maintained and developed at appropriate density. Staff will have a 
further meeting with the applicant to discuss the OP policy framework in further detail. 
 

Environmental (Matthew Hayley): 

 Matthew Hayley advised that the site is within an area of habitat for a threatened or 
endangered species and a detailed Environmental Impact Statement (EIS) will be required.  
Blanding’s turtles habitat is present as they were located within 2 km of an observation. 
Matthew advised that they contact Kemptville District MNRF identify what species at risk need 
to be addressed in addition to the Butternut trees and Blanding’s turtles.  EIS must also assess 
the wetlands on the site and any potential impact to them. Please contact Laura Melvin and/or 
a Management Biologist at MNRF Kemptville and request for additional information.  Although 
we didn’t discuss this at the pre-application consultation, working collaboratively with 



neighbouring landowners on the Blanding’s turtle habitat permitting under the ESA may be 
advisable. 
 

 Although the wetlands are not Provincially Significant, they maybe MVC Regulated in addition to 
being regulated under the Endangered Species Act.  

 In addition to the species at risk, the EIS will need to address all components of the natural 
heritage system as described by the OP Section 2.4.2.  This would include significant woodlands 
and significant wildlife habitats among other aspects described in the above referenced policies. 

 A tree conservation report (TCR) will be required as well. Matthew suggests that the applicants 
survey the site for existing trees that can be potentially integrated into the final design. He 
reiterated the importance of conserving as many healthy existing trees as possible. Please 
contact Mark Richardson, Planning Forester, for additional details on tree conservation and tree 
removal permits.  

 Feedmill Creek – the watercourse setback for Feedmill Creek may encroach onto part of this 
property.  The setback for Feedmill Creek is the 30 m from normal highwater mark, floodplain or 
geotechnical hazard (e.g., meander belt and/or unstable slope) whichever is greater. There is 
also a minimum corridor width. 

 The proposal will also require an Integrated Environmental Review (OP Section 4.7.1).  We are 
requesting that the applicant include a draft version of the IER as part of their planning 
rationale.  The intent of this request is to better integrate environmental issues into each of the 
supporting studies and the proposal’s design.  As the OP states, “[environmental] design 
components will be considered basic inputs...and must be assessed and considered prior to 
establishing an initial design or lot pattern.”  This will help inform the proposal’s design and 
expedite the registration process.  While we understand each study will not be complete at the 
time of drafting the IER, we request the draft IER to demonstrate that each supporting study has 
considered the subject property and surrounding environment, and identified potential 
environmental concerns and constraints, all recommendations and analyses of relevant policies, 
watershed and sub watershed studies (Feedmill Creek)  and federal or provincial assessment 
documents, and the potential implications of these constraints on each aspect of the proposal 
and the associated supporting studies and the interactions between these studies and their 
potential recommendations and how the principles of design with nature have been applied.  
Full details of the IER requirements are available in OP Section 4.7.1. 

 
Parks (Diane Emmerson): 

 Diane Emmerson commented that the vision for the district park is for a fully developed active 
park with various recreation facilities including: four full size soccer fields, and one mini field 
(possible on full sized CFL football in lieu of one soccer field), four tennis courts with lighting, a 
fully board rink with lights, a field house and parking for these facilities and a neighborhood park 
components for adjacent residential neighborhood.  Diane noted that the numerous constraints 
(environmental, wetland, grade raise restriction, etc.) which have been identified, may make 
parts of the park non-developable, for active park facilities.  Any portion of the park that is 
constrained and cannot be fully developed will not be acceptable as parkland.   She advised that 
the constraints need to be fully identified and defined (exact shapes and sizes) before locating 
the park and defining the size of the park block .  Any identified constraints located on the 
proposed District Park will not count towards the required parkland dedication. Consideration 
could be given to transferring the constraint lands at no cost to the City but it would outside the 
boundary of the park.  



 Following completion of detailed studies in support of the Plan of Subdivision application (i.e. 
EIS and servicing reports), which better define the type of constraints that exist; it may be staffs’ 
recommendation to not locate the District park in the proposed N-W corner and to locate it as 
per the KWCP.  

 
Transportation (Riley Carter): 

 Riley Carter advised that a Noise Feasibility Study will be required as part of the application 
package. A detailed study will be required prior to registration. 

 If major revisions are proposed to the road network, it will require a revision to KWCP Master 
Transportation Study. It is recommended that it be done on a comprehensive basis in 
conjunction with other adjacent landowners who may also be proposing revisions to determine 
effects on adjacent communities, not just what is on the site. Amendments may be required for 
any EAs that have been completed and OP Schedules (Schedule E -Urban Road Network) for any 
major road changes. Do not want the studies to be completed on a piece-meal basis. Please 
contact Riley Carter at extension 14304 to discuss further (if needed).  

 Expiration dates for KWCP completed EAs will need to be investigated. 

 If no major changes are made to the already approved KWCP Master Transportation Study then 
a CTS will be needed for draft plan submission, if changes are made to the approved plan then 
the updated KWCP Master Transportation Study will be sufficient for the draft plan submission. 
A  TIS will be required at time of subdivision registration. 

 Roundabouts must be considered at all intersections before selecting traffic signals.  

 OC Transpo (Max Walker): There are plans to have OC Transpo transit service through the 
proposed subdivision, but because Stittsville Main Street is not yet completed, it is difficult to 
map transportation routes and predict modal splits. Additionally, the communities to the south 
of the proposed subdivision will be difficult to get to (Maple Grove Road from Stittsville Main 
Street) with the layout of the road network. The applicant may be required to front-end 
Stittsville Main Street.  

 
Servicing and Stormwater Management (Chris Ogilvie): 

 Chris commented that given that the proposed land use is different from the KWCP and given 
the revisions to the transportation network and the routing of the network, a revision to the 
Master Servicing study will be required. 

 JF. Saborin is currently completing a criteria study for feedmill Creek which will give further 
direction for swm criteria. This study is planned to go to Committee and Council for approval Q4 
of 2016. 

 The stormwater pond on MTO lands will need to be in City Ownership and possible option is to 
include on the M-plan for the Plan of Subdivision and transferred to the City at the time of 
registration.  

 There are significant trunk sewers to be constructed for these lands to proceed and any revision 
to the servicing must be examined to determine impact on adjacent landowners and Master 
Servicing Study. 

  There are no concerns with water services as there is sufficient supply and good access. There 
may be a requirement for looping down Stittsville Main Street.  

 City could not support approval of the OPA to permit single detached housing without first 
approving the revision to the MSS. 
 

  



Urban Design (Mark Young): 

 A modified grid layout with lower density on the western portion of the lands is the most 
preferable design. The density should increase as the blocks get closer to the Mixed Use Centre 
in accordance with the Kanata West Concept Plan, while keeping the single detached dwellings 
on the western portion of the lands. Please consider fronting units along the collector roads to 
avoid the use of noise walls. In terms of design and layout, adjustments could be made based on 
either one of the proposed north-south arterial road concepts (3 or 4).  

 Detached Dwellings are not permitted within the Mixed Use Centre designation.  

 A design brief (high level) will be required with the application submission package. 

 UDRP review is required for the Mixed Use Centre lands. 
 

Other Planning Matters and Closing  

 David Wise commented that he was concerned the proposed auto dealerships did not conform 
to the OP. Miguel Tremblay commented they were given Section 3.6.5 Policy 2 b. 

 It was confirmed that a meeting to discuss just the OP and possible amendments will be 
arranged in the near future. 

 Staff encouraged the applicant to forward any revised concepts prior to formally submitting the 
applications. Staff would also be willing to meet again to discuss any new proposals. 

 Show proposed lotting for single detached on the Plan of Subdivision versus large Blocks only. 

 The City Staff would appreciate the applicant organizing a site tour in the spring. 

 It is recommended that the Ward Councillor be contacted and advised of the proposed 
applications.  

 List of Required Studies and Plans – attached. 
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Laura Maxwell

From: Steve Pichette

Sent: Monday, April 17, 2017 11:03 AM

To: Stephen.Kapusta@ontario.ca

Cc: Peter Hume; Laura Maxwell

Subject: FW: Development Application for 195 Huntmar Drive [Palladium Drive & Huntmar Drive @ Highway 417, Ottawa, ON]

Attachments: 2017-04-13_624_Storm_concept-STM-PRF.PDF

Hi Stephen, 

 

Further to the proposed stormwater management pond outlet described in the email below and your conversation with Laura Maxwell from my DSEL office (10 

April 2017), we are seeking MTO approval for a new stormwater servicing concept, whereby: 

 

• the pond outlet pipe (and associated easement) would run along the boundary of your lands (strategically locating the easement and its associated land 

use impacts to the boundary of your site) ; and, 

• a new culvert would be installed under the Highway 417 eastbound off-ramp at Palladium Drive via jack and bore (eliminating  traffic interuptions); and, 

• the new culvert would outlet to the existing ditch and existing culvert under 417 (thereby maintaining the outlet to Feedmill Creek that was proposed 

for the stormwater management pond in the Kanata West Master Servicing Study (Stantec, CCL, IBI, June 2006)). 

 

See attached for sketch showing the new (Option 2 -  Magenta) and old (Option 1 - Green) schemes. 

 

We are seeking MTO agreement with the concept in the short term, so that we may continue to work on planning and engineering design approval 

processes. Please advise. 

 

Thank you, 

 

 

Stephen Pichette, P.Eng. 
Ottawa Manager 

DSEL 

david schaeffer engineering ltd. 
 
120 Iber Road, Unit 103 
Stittsville, ON  K2S 1E9 
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phone: (613) 836-2205 
cell:     (613) 314-6513 
email:  spichette@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 sender by reply email and destroy all copies of the 
original. 

 

 

From: Steve Pichette  

Sent: Friday, March 24, 2017 1:47 PM 

To: Stephen.Kapusta@ontario.ca 

Cc: Laura Maxwell <LMaxwell@dsel.ca>; Peter Hume <peter.hume@hpurban.ca> 

Subject: FW: Development Application for 195 Huntmar Drive [Palladium Drive & Huntmar Drive @ Highway 417, Ottawa, ON] 

 

Hi Stephen, 

 

Thank you for meeting with our team about the proposed development at 195 Huntmar Drive. 

 

1. Feedmill Creek Study  

 

As requested: 

1. Here is a link to the MVCA’s recent study of Feedmill Creek: http://mvc.on.ca/feedmill-creek-floodplain-mapping/  

2. DSEL have uploaded a copy of the full report and mapping to: 2017-03-24_MVCA_Feedmill_to_MTO.zip [Your file will expire after 7 days or 100 

downloads.] 

 

The study identifies the MTO lands (PIN 044870338) and 195 Huntmar Drive (PIN 044870339) as being currently under the 100-year waterlevel of 

Feedmill Creek. 

 

The MVCA study anticipates the 195 Huntmar Drive parcel and the MTO lands to be filled or to include a berm above the regulatory 100-year floodplain 

(outside of a 30 m no-development setback zone from Feedmill Creek), to allow for development and eliminate the flood risk. 

 

2. Summary of Stormwater Management Proposal  

 

In the Kanata West Concept Plan and the associated Kanata West Master Servicing Study (KWMSS) (Stantec, CCL, IBI, June 2006), a pond is shown 

adjacent to Highway 417, within the lands owned by MTO. The pond was meant to support urban development of the MTO lands (PIN 044870338), part 

of 195 Huntmar Drive (PIN 044870339), a small part of the Autopark (PIN 1569000000), and a small part of 2499 Palladium Drive (PIN 044871112). The 

pond was meant to accept drainage from ~ 34 Ha of impervious & pervious surfaces, with an average imperviousness of 70% . The pond was meant to 

outlet to Feedmill Creek via a connection under Highway 417. 



3

 

The pond shown in the KWSS – referred to as ‘Pond 7’ – conflicts with the existing Palladium Drive interchange. Therefore, as part of the development 

application for 195 Huntmar Drive, Pond 7 is proposed to shift and expand to support urban development of the MTO lands and a larger part of 195 

Huntmar Drive than contemplated in earlier studies. A conceptual drawing showing the stormwater management proposal is available for download at: 

2017-03-21_624_concept_rev_proposed-STM-PRF.PDF [Your file will expire after 7 days or 100 downloads.] 

 

The pond is currently proposed to restrict flows well below pre-development runoff conditions for rainstorms up to and including the 100-year design 

storm. As required by the City of Ottawa’s ongoing Feedmill Creek Stormwater Management Criteria Study – a study assessing erosion thresholds – Pond 

7 is currently to control outflows to 8 l/s/ha, which is a fraction of the pre-development runoff levels. The pond is currently proposed to service a 40.8 

Ha area of impervious & pervious surfaces, which excludes the MTO lands. The pond is strategically located to enable the pond to be expanded to 

provide treatment for the MTO lands. 

 

Pond 7 is proposed to outlet to Feedmill Creek via a connection under Highway 417, in conformance with the KWMSS. A pond outlet pipe is proposed 

between Pond 7 and Highway 417, across the MTO lands. The proposed pipe outlet depicted on the conceptual drawing is sized for the ultimately 

expanded pond (i.e. anticipating that MTO will provide quality and quantity treatment for development on their site, via expansion of Pond 7). The 

proposed pipe outlet will enable MTO to develop their property with no surface infrastructure (e.g. open channel) restricting the development area.  

 

We are therefore requesting your permission to allow the installation of a 750mm diameter pond outlet pipe across your site. Please note that an 

easement of at least 6m would be required for the sewer, and that underground construction and placement of permanent structures are not 

anticipated to be permitted in the easement.  

 

Please also note that: 

• The stormwater pond sizing and size of the proposed outlet pipe are subject to change, based on the amount of impervious surfaces proposed 

for the drainage area and on the stormwater discharge criteria currently being developed through the City of Ottawa’s ongoing Feedmill Creek 

Stormwater Management Criteria Study; and, 

• Detailed design of the stormwater management pond may result in modifications to the pond footprint and location within the designated 

stormwater management land use area.  

 

Figure 1: Excerpt of KWMSS, Showing Pond 7 (Stantec, CCL, IBI, June 2006)  
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Please do not hesitate to contact our office should we be able to assist in your review or answer any questions you might have at this time. 

 

Thank you, 

 

Stephen Pichette, P.Eng. 
Ottawa Manager 

DSEL 

david schaeffer engineering ltd. 
 
120 Iber Road, Unit 103 
Stittsville, ON  K2S 1E9 
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phone: (613) 836-2205 
cell:     (613) 314-6513 
email:  spichette@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 sender by reply email and destroy all copies of the 
original. 
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DEVELOPMENT SERVICING STUDY CHECKLIST 

        

DSEL©  i 

*Extracted from the City of Ottawa-Servicing Study Guidelines for Development Applications 

4.1 General Content 

☒ Executive Summary (for larger reports only). N/A 

☒ Date and revision number of the report. Title Page & Header 

☒ 
Location map and plan showing municipal address, boundary, and layout of 

proposed development. 
Figure 1 

☒ Plan showing the site and location of all existing services. Fig 3, Dwg 2, Dwg 3 

☒ 

Development statistics, land use, density, adherence to zoning and official plan, 

and reference to applicable subwatershed and watershed plans that provide 

context to applicable subwatershed and watershed plans that provide context 

to which individual developments must adhere. 

Section 1, Section 3-5 

☒ Summary of Pre-consultation Meetings with City and other approval agencies. Appendix A 

☒ 

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. 

Section 1, Sections 3-5 

☒ Statement of objectives and servicing criteria. Section 1, Sections 3-5 

☒ 
Identification of existing and proposed infrastructure available in the immediate 

area. 
Sections 3-6 

☒ 

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). 

Sections 1, 2, 5 

☒ 

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 neighbouring properties. This is also required to confirm 

that the proposed grading will not impede existing major system flow paths. 

Section 5, Dwg 1 

☒ 

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. 

Addressed in KWMSS, reference 

to EIS (Muncaster 

Environmental Planning, May 

2018) in Section 2 

☒ 
Proposed phasing of the development, if applicable. Landowner preference, 

referenced in Section 1 & 5 

☒ Reference to geotechnical studies and recommendations concerning servicing. Section 1, 2 & 5 

☒ 

All preliminary and formal site plan submissions should have the following 

information:  

-Metric scale 

-North arrow (including construction North) 

-Key plan 

-Name and contact information of applicant and property owner 

-Property limits including bearings and dimensions 

-Existing and proposed structures and parking areas 

-Easements, road widening and rights-of-way 

-Adjacent street names 

Bearings, dimensions, 

easements and ROWs provided 

in Draft Plan of Subdivision 

(Stantec, May 2018). All other 

provided in Drawings & Figs. 

   

4.2 Development Servicing Report: Water 

☒ Confirm consistency with Master Servicing Study, if available Sections 3 

☒ Availability of public infrastructure to service proposed development Sections 3 

☒ Identification of system constraints Sections 3 

☒ Identify boundary conditions Section 3 & App C 

☒ Confirmation of adequate domestic supply and pressure Section 3 & App C 



DEVELOPMENT SERVICING STUDY CHECKLIST        

ii  DSEL© 
*Extracted from the City of Ottawa-Servicing Study Guidelines for Development Applications 

☒ 

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. 

Section 3 & App C 

☒ 
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. 
Section 3 & App C 

☒ 
Definition of phasing constraints. Hydraulic modeling is required to confirm 

servicing for all defined phases of the project including the ultimate design 
Section 3 & App C 

☒ 

Address reliability requirements such as appropriate location of shut-off valves Reference to future hydraulic 

model using City boundary 

conditions and future detailed 

design of watermain network. 

☐ 
Check on the necessity of a pressure zone boundary modification N/A – to be serviced by 

Pressure Zone 3W per KWMSS 

☒ 

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 

To be serviced by Pressure Zone 

3W per KWMSS. Section 3 & 

App C 

☒ 

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. 

Section 3 & App C 

☒ 

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. 

Section 3 & App C 

☒ 
Confirmation that water demands are calculated based on the City of Ottawa 

Design Guidelines. 
Section 3 & App C 

☒ 
Provision of a model schematic showing the boundary conditions locations, 

streets, parcels, and building locations for reference. 
App C 

   

4.3 Development Servicing Report: Wastewater 

☒ 

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). 

Section 4 

☒ 
Confirm consistency with Master Servicing Study and/or justifications for 

deviations. 
Section 4 

☒ 

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. 

No special constraints identified 

to date. 

☒ 
Description of existing sanitary sewer available for discharge of wastewater 

from proposed development. 
Section 4 

☒ 

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) 

Section 4 & Appendix D 

☒ 

Calculations related to dry-weather and wet-weather flow rates from the 

development in standard MOE sanitary sewer design table (Appendix ‘C’) 

format. 

Section 4 & Appendix D 

☒ 
Description of proposed sewer network including sewers, pumping stations, and 

forcemains. 
Section 4 & Drawing 3 



DEVELOPMENT SERVICING STUDY CHECKLIST        

DSEL©  iii 
*Extracted from the City of Ottawa-Servicing Study Guidelines for Development Applications 

☒ 

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). 

Section 1 & 2 

☒ 
Pumping stations: impacts of proposed development on existing pumping 

stations or requirements for new pumping station to service development. 

Section 4 – treated by KWPS 

per KWMSS 

☐ 
Forcemain capacity in terms of operational redundancy, surge pressure and 

maximum flow velocity. 
N/A 

☐ 

Identification and implementation of the emergency overflow from sanitary 

pumping stations in relation to the hydraulic grade line to protect against 

basement flooding. 

N/A 

☐ Special considerations such as contamination, corrosive environment etc. N/A 

   

4.4 Development Servicing Report: Stormwater Checklist 

☒ 
Description of drainage outlets and downstream constraints including legality of 

outlets (i.e. municipal drain, right-of-way, watercourse, or private property) 
Section 5 

☒ Analysis of available capacity in existing public infrastructure. Section 5 

☒ 
A drawing showing the subject lands, its surroundings, the receiving 

watercourse, existing drainage patterns, and proposed drainage pattern. 
Fig 2 & Drawing 2 

☒ 

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. 

Section 5.2, Appendix A 

☒ 

Water Quality control objective (basic, normal or enhanced level of protection 

based on the sensitivities of the receiving watercourse) and storage 

requirements. 

Section 5.2 

☒ 
Description of the stormwater management concept with facility locations and 

descriptions with references and supporting information 
Section 5 & Appendix E 

☐ Set-back from private sewage disposal systems. N/A 

☒ Watercourse and hazard lands setbacks. Section 1 

☐ 

Record of pre-consultation with the Ontario Ministry of Environment and the 

Conservation Authority that has jurisdiction on the affected watershed. 

MOECC - To be addressed as 

development application 

proceeds. 

MVCA – Appendix A 

☒ 
Confirm consistency with sub-watershed and Master Servicing Study, if 

applicable study exists. 
Section 5 

☒ 

Storage requirements (complete with calculations) and conveyance capacity for 

minor events (1:5 year return period) and major events (1:100 year return 

period). 

Section 5 & Reference to JFSA 

May 2018 Pond 7 Sizing Memo 

☒ 

Identification of watercourses within the proposed development and how 

watercourses will be protected, or, if necessary, altered by the proposed 

development with applicable approvals. 

Sections 1, 2 & 5 

☒ 

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. 

Section 5 

☒ 
Any proposed diversion of drainage catchment areas from one outlet to 

another. 

Section 5, Drawings 1,2, Figure 

2 

☒ 
Proposed minor and major systems including locations and sizes of stormwater 

trunk sewers, and stormwater management facilities. 
Section 5, Drawings 1,2 



DEVELOPMENT SERVICING STUDY CHECKLIST        

iv  DSEL© 
*Extracted from the City of Ottawa-Servicing Study Guidelines for Development Applications 

☐ 

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. 

N/A 

☒ 

Identification of potential impacts to receiving watercourses Section 5, Drawings 1,2, Fig 2, 

Reference to JFSA May 2018 

Pond 7 Sizing Memo & 

Coldwater March 2018 SWM 

Criteria Study 

☐ Identification of municipal drains and related approval requirements. N/A 

☒ 
Descriptions of how the conveyance and storage capacity will be achieved for 

the development. 
Section 5 

☒ 

100 year flood levels and major flow routing to protect proposed development 

from flooding for establishing minimum building elevations (MBE) and overall 

grading. 

Section 5 

☒ Inclusion of hydraulic analysis including hydraulic grade line elevations. Reference in Section 5 

☒ 
Description of approach to erosion and sediment control during construction for 

the protection of receiving watercourse or drainage corridors. 
Section 7 

☒ 

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.  

 

Section 5 

☒ 
Identification of fill constraints related to floodplain and geotechnical 

investigation. 
Sections 1 & 5 

   

4.5 Approval and Permit Requirements: Checklist 

☒ 

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 ct. 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. 

Table 2 

☒ 
Application for Certificate of Approval (CofA) under the Ontario Water 

Resources Act. 
Table 2 

☐ Changes to Municipal Drains. N/A 

☒ 
Other permits (National Capital Commission, Parks Canada, Public Works and 

Government Services Canada, Ministry of Transportation etc.) 
Table 2 

   

4.6 Conclusion Checklist 

☒ Clearly stated conclusions and recommendations Section 8 

☐ 

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. 

N/A – First Submission 

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

Engineer registered in Ontario 
Section 8 
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APPENDIX B 
• Excerpts from Kanata West Master Servicing Study (Stantec, CCL, IBI, June 

2006)   

• Excerpts from Autopark Engineering Drawings (JL Richards, May 2003)  

• IBI Concept for KWMSS Sanitary Sewer Realignments (IBI Group, December 
2015)  

• As-Built Sewershed Mapping (City of Ottawa, 2016) 

• As-Built Watermain Mapping (City of Ottawa, 2016)  

• Excerpt from Pond 4 Design Drawings (DSEL, December 2014) 
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Job: 12-624

195 Huntmar Drive

Water Demand Analysis 

Source: Concept Plan, 2018/05/08

Land Use Approx Area

(ha.)

Units Population Residential Water Demand  

(L/s)

Commercial Water Demand

(L/s)

Institutional Water Demand

(L/s)

Total Water Demand 

(L/s)

Fire Flow

(L/s)

Singles 4.13 131.00 446.00 1.81 - - 1.81 166.67

Towns 8.19 432.00 1167.00 4.73 - - 4.73 166.67

Stacked Towns 1.72 128.00 346.00 1.40 - - 1.40 283.33

Apartments 0.00 0.00 0.00 0.00 - - 0.00 -

Community  Park 6.29 - - - - 2.04 2.04 250.00

Commercial 13.45 - - - 7.78 - 7.78 250.00

Highschool* 7.85 - - - - 4.54 4.54 -

 SWM Pond 4.49 - - - - . - -

Roads/Walkways/Open Space 13.15 - - - - - - -

Total 59.27 691.00 1959.00 7.94 7.78 6.58 22.30

Notes:

* Towns: Lots 6m x 30m 

* Singles: Lots 10m x 30m

* Stacked Towns: 4 storey building with surface parking (each unit is approx 1,100 sq. ft.)

*Approx areas include areas outside of 195 Huntmar that are proposed for highschool & commercial development, consistent with Table 1.

Water Demand Parameters Value Unit

Residential - Single Family 3.4 p/unit

Residential – Townhome/ Semi 2.7 p/unit

Residential – Apartment 1.8 p/unit

Residential Average Daily Demand 350 L/d/p

Residential - Maximum Daily Demand 2.5 x Average Daily Demand

Residential - Maximum Hourly Demand 2.2 x Maximum Daily Demand

Residential – Minimum Hourly Demand 0.5 x Average Daily Demand

Commercial/Institutional Average Daily Demand 50,000 L/gross ha/day

District Park Average Daily Demand 28,000 L/gross ha/day

Commercial/Institutional Maximum Daily Demand 1.5 x Average Daily Demand

Commercial/Institutional Maximum Hour Demand 1.8 x Maximum Daily Demand

Commercial/Institutional Minimum Hourly Demand 0.5  x Average Daily Demand

Notes:

* No Outdoor Water Demand considered for residential uses.

Fire Flow Demand Parameters Value Unit Source

Singles 166.67 L/s

Towns 166.67 L/s

Stacked Towns

283.33

L/s

Community Park 250.00 L/s

Commercial 250.00 L/s

*Community  Park: Variety of active and passive recreation opportunities which may include sports fields, tennis courts, multi-purpose courts, ice rinks, skateboard parks, splash pads, children’s play areas, open play spaces, pedestrian walkways, seating areas, and 

shelters, as determined by the City.

* Park water demand assumed as Commercial/Institutional Use, since potential for community facilities, etc. Apply 'other commercial' rate of 28,000 L/gross ha/day per Table 4.2 & per MOE 

Design Guidelines: for other Institutional and Commercial flows and tourist-commercial areas, an allowance of 28 m3/(ha∙d) average flow should be used in the absence of reliable flow data.

* Extracted from Section 4: Ottawa Design Guidelines, Water Distribution (July 2010), Table 4.1 - Per Unit Populations and Table 4.2 - Consumption Rates for Subdivisions of 501 to 3,000 

Per Arcadia FSR PH 1,2, 5 & 8. 250 L/s estimate considered adequate for most 

types of structures and occupancies, but is to be confirmed at the detailed design 

level.

150 L/s per OBC, 2012, Section A-3.2.5.7.3.

283 L/s for similar developments: Mattamy Back-to-Back Towns 283 L/s (e.g. FSR 

Summerside West PH2), Minto stacked 4 storey units 283 L/s (e.g. FSR 

Ampersand).

283 L/s for sample FUS calc - >10m separation three sides, >20m separation on 

road side, wood construction, no sprinkler, 4 unit footprint, 102 sq.m. per unit x 4 

storeys high.

Assume firewall separation required to maintain Fire Flow demand at 283 L/s.

Community  Park: Variety of active and passive recreation opportunities which 

may include sports fields, tennis courts, multi-purpose courts, ice rinks, 

skateboard parks, splash pads, children’s play areas, open play spaces, pedestrian 

walkways, seating areas, and shelters, as determined by the City. 250 L/s estimate 

considered adequate for most types of structures and occupancies, but is to be 

confirmed at the detailed design level.

City of Ottawa, ISDTB-2014-02

City of Ottawa, ISDTB-2014-02
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available at the time of its completion and as appropriate for the project scope of work. Services performed in 
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1 Introduction 
GeoAdvice Engineering Inc. (GeoAdvice) was retained by 2325483 Ontario Inc. (Client) care of 
David Schaeffer Engineering Ltd. (DSEL) to prepare a development servicing report for the 195 
Huntmar Drive subdivision development (Development) in the City of Ottawa (City).  
 
The 195 Huntmar Drive subdivision development is located between Hwy 417 and Maple Grove 
Road adjacent to Huntmar Drive and the Palladium Autopark. The development site lies 
adjacent to the existing City of Ottawa 3W pressure zone. An existing 600 mm diameter trunk 
water main extends on Huntmar Drive from north of Highway 417 to Cyclone Taylor Boulevard. 
Existing 300 mm diameter trunk water mains are located along Palladium Drive, within the 
Palladium Autopark, along Maple Grove Road, and along the portion of Huntmar Drive north of 
the subject lands. Two 300 mm diameter water main stubs are provided in close proximity to 
the subject lands. The 3W pressure zone network is operational within the existing residential 
neighbourhood (Mattamy Fairwinds) south of the subject lands and a 200 mm diameter water 
main stub is available for connection at the limit of the subject lands. 
 
To complete the hydraulic modeling and capacity analysis, the entire subdivision was modeled 
together, with four (4) connections modeled to pressure zone 3W. The development will have a 
total of 1,237 residential units: 182 single-family dwellings, 345 townhomes, 520 stacked 
townhomes, and 190 apartments.  
 
The site is shown in Figure 1.1 on the following page, illustrating the connection points. 
 
This report describes the assumptions and results of the hydraulic modeling and capacity 
analysis using InfoWater software program (Innovyze Software). InfoWater is a GIS water 
distribution system modeling and management software application. 
 
The results presented in this memo are based on the analysis of steady state simulations. The 
predicted available fire flows, as calculated by the hydraulic model, represent the flow available 
in the water main while maintaining a residual pressure of 20 psi at the hydrant. No extended 
period simulations were completed in this analysis to assess the water quality or to assess the 
hydraulic impact on storage and pumping. 



>

>

>

>

P-
14

P-
30

P-06

P-
31

P-41P-35 P-38P-36

P-
33

P-39 P-40

P-
18

P-37

P-24

P-48

P-
32

P-15

P-44

P-
07

P-28

P-
16 P-50

P-26

P-49

P-27

P-
34

P-
47

P-21

P-45

P-
42

P-03

P-
17

P-29

P-
19 P-

22

P-
20 P-
23

P-
10

P-08

P-
25

P-09

P-43

P-05

P-11

P-
13 P-

01

P-
46

P-12

P-
02

P-04

Connection 1

Connection 2

Connection 4

Connection 3

J-01

J-02

J-04

J-05

J-06

J-07

J-08

J-09

J-10

J-11

J-12

J-13

J-14

J-15

J-16

J-17

J-18

J-19

J-20

J-21

J-22

J-23

J-24

J-25

J-26

J-27

J-28

J-29

J-30

J-03

J-31 J-32 J-33

Legend
Pipe Diameter

150 mm
200 mm
250 mm
300 mm
400 mm
Junction

> Connection Point

GeoAdvice Engineering Inc. Figure 1.1

Site Layout and
Connection Points
(Scenarios 1 & 2)

DISCLAIMER: GeoAdvice does
not warrant in any way the
accuracy and completeness of
the information shown on this
map. Field verification of the
accuracy and completeness of
the information shown on this
map is the sole responsibility of
the user.

.

Project:
Client:

Project ID:
Date:

Created by:
Reviewed by:

Hydraulic Capacity and Modeling Analysis
195 Huntmar Drive Subdivision Development
David Schaeffer Engineering Ld.
2016-055-DSE
September 2016
AM
WdS

0 0.250.125
Kilometers

Maple Grove Road

Huntmar Drive



Hydraulic Capacity and Modeling Analysis 
195 Huntmar Drive Subdivision Development  

 

Project ID: 2016-055-DSE Page | 7  

 

2 Modeling Considerations 

2.1 Water Main Configuration 

The water main network was laid out based on a pipe network layout prepared by DSEL and 
provided to GeoAdvice on August 11th, 2016.  

2.2 Elevations 

Final road grades in the subject lands are planned to be set at least to 106.5 m to 107.5 m, 
which requires about 2 m of fill above the existing ground elevation. A site grading plan was not 
available at time of preparation of this report; therefore, all modeled nodes were assigned a 
global elevation of 107.5 m, the more conservative elevation for analyzing development 
pressures. 

2.3 Consumer Demands  

Demand factors used for this analysis were taken from the City of Ottawa Design Guidelines 
Table 4.2 Consumption Rate for Subdivisions of 501 to 3000 Persons. Population densities were 
assigned according to Table 4.1 Per Unit Populations from the City of Ottawa Design Guidelines. 
A summary of these tables highlighting relevant data for this development is shown in Table 2.1 
below. 
 

Table 2.1: City of Ottawa Demand Factors 

Demand Type Amount Units 

Average Day Demand   

Residential 350 L/c/d 

Commercial/Institutional 50,000 L/ha/d 

District Park 28,000 L/ha/d 

Maximum Daily Demand   

Residential 2.5 x Avg. day L/c/d 

Commercial/Institutional 1.5 x Avg. day L/c/d 

Peak Hour Demand   

Residential 2.2 x Max. day L/c/d 

Commercial/Institutional 1.8 x Max. day L/c/d 

Minimum Hour Demand   

Residential 0.5 x Avg. day L/c/d 

Commercial/Institutional 0.5 x Avg. day L/c/d 

 
Water demand calculations for the site are shown in Table 2.2 below. Detailed calculations of 
demands are shown in Appendix A. Demands were grouped and applied to the closest model 
nodes. The locations of nodes do not necessarily represent hydrant locations. 
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Table 2.2: Residential Water Demand Calculations 

Dwelling Unit Population 
Average Day 

Demand 
Maximum 

Day Demand 
Peak  

Hour Demand 
Minimum 

Hour Demand 

Type 
Number of 

Units 
Persons 
Per Unit 

Population (L/s) (L/s) (L/s) (L/s) 

Single 182 3.4 618.8 2.51 6.27 13.79 1.25 

Townhome 345 2.7 931.5 3.77 9.43 20.75 1.89 

Stacked Townhome 520 2.7 1,404.0 5.69 14.22 31.28 2.84 

Apartment 190 1.8 342.0 1.39 3.46 7.62 0.69 

 
Table 2.3: Commercial/Institutional Water Demand Calculations 

Land Use Approx. Area 
Average Day 

Demand 
Maximum 

Day Demand 
Peak  

Hour Demand 
Minimum 

Hour Demand 

Type (ha) (L/s) (L/s) (L/s) (L/s) 

District Park* 11.14 3.61 5.42 9.75 1.81 

Commercial 8.71 5.04 7.56 13.61 2.52 
*Assumed same peaking factors as for Commercial/Institutional water use. 

2.4 Fire Flow 

Fire flow requirements are to be confirmed in accordance with Local Guidelines (Fire Underwriters Survey), City of Ottawa Water 
Supply Guidelines, and the Ontario Building Code, upon development of detailed concepts for the single family homes, 
townhouses, stacked towns, apartment blocks, commercial blocks, and the district park. For the purposes of this analysis, fire 
flow estimates are based on the information available in the preliminary concept plan and comparable recent developments in 
the City of Ottawa and are summarized in Table 2.4.  
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Table 2.4: Estimated Fire Flow Requirements 

Land Use Estimated Fire Flow Requirement 

Type (L/s) 

Single 167 

Townhome 167 

Stacked Townhome 283 

Apartment 283 

District Park 250 

Commercial 250 

2.5 Boundary Conditions 

Boundary conditions were provided by the City of Ottawa in the form of Hydraulic Grade Line 
(HGL) at the proposed connections to the site. Two sets of boundary conditions were provided. 
The first set of boundary conditions represents the existing or interim City water distribution 
system conditions. The second set represents the future buildout conditions of the City water 
distribution system. Boundary conditions were provided for peak hour, maximum day plus fire 
and maximum HGL (high pressure check) conditions. The boundary conditions provided are 
summarized below in Table 2.5 and Table 2.6.  

 

Table 2.5: Interim Boundary Conditions  

Condition 

Connection 1 
HGL  

Connection 2 
HGL  

Connection 3 
HGL  

Connection 4 
HGL  

(m) (m) (m) (m) 

Min Hour (max. pressure) 161.2 160.9 160.7 160.9 

Peak Hour (min. pressure) 155.6 155.9 155.9 155.6 

Max Day + Fire (167 L/s) 148.4 152.8 151.3 143.1 

Max Day + Fire (250 L/s) 145.9 152.5 150.5 136.6 

Max Day + Fire (283 L/s) 144.2 152.3 149.1 132.3 

 
Table 2.6: Future Boundary Conditions  

Condition 

Connection 1 
HGL  

Connection 2 
HGL  

Connection 3 
HGL  

Connection 4 
HGL  

(m) (m) (m) (m) 

Min Hour (max. pressure) 164.4 163.6 162.4 162.8 

Peak Hour (min. pressure) 156.6 156.6 156.5 156.4 

Max Day + Fire (167 L/s) 157.7 157.7 155.3 146.7 

Max Day + Fire (250 L/s) 157.1 156.6 152.7 137.0 

Max Day + Fire (283 L/s) 156.5 156.4 151.4 133.2 
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Details of boundary conditions can be found in Appendix A. 

2.6 Pipe Characteristics 

Pipe characteristics of internal diameter (ID) and Hazen-Williams C factors were assigned in the 
model according to the City of Ottawa Design Guidelines for PVC water main material. Pipe 
characteristics used for the development are outlined in Table 2.7 below. 

 

Table 2.7: Model Pipe Characteristics 

Nominal Diameter ID PVC Hazen Williams C-Factor  

(mm) (mm) (/) 

150 155 100 

200 204 110 

250 250 110 

300 297 120 

400 406 120 

2.7 Pressure Requirements 

As outlined in the City of Ottawa Design Guidelines, the generally accepted best practice is to 
design new water distribution systems to operate between 350 kPa (50 psi) and 480 kPa (70 
psi). The maximum pressure at any point in the distribution system in occupied areas outside of 
the public right-of-way shall not exceed 552 kPa (80 psi). Pressure requirements are outlined in 
Table 2.8. 
 

Table 2.8: City of Ottawa Pressure Requirements 

Demand Condition 

Minimum 
Pressure 

Maximum 
Pressure 

(kPa) (psi) (kPa) (psi) 

Normal Operating Pressure (maximum daily flow) 350 50 480 70 

Peak Hour Demand (minimum allowable pressure) 276 40 - - 

Maximum Fixture Pressure (Ontario Building Code) - - 552 80 

Maximum Distribution Pressure (minimum hour check) - - 552 80 

Maximum Day Plus Fire 140 20 - - 
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3 Modeling Results 
The proposed water mains within the development were sized to the minimum diameter which 
would satisfy the greater of maximum day plus fire and peak hour demand.  
 
Three (3) scenarios were analyzed as follows: 

Scenario 1. Future City conditions with subdivision network sized for future City 
conditions; 

Scenario 2. Interim City conditions with subdivision network sized for future City 
conditions; and 

Scenario 3. Interim City conditions with subdivision network sized for interim City 
conditions. 

 
The network configuration and sizing for all scenarios are provided in Appendix B. 
 
Modeling was carried out for minimum hour, peak hour and maximum day plus fire flow using 
InfoWater.  

3.1 System Pressures 

Modeled service pressures for the development are summarized in Table 3.1 below.  
 

Table 3.1: Summary of Available Service Pressures 

Scenario Scenario Description 

Minimum Hour Demand 
Maximum Pressure  

Peak Hour Demand  
Minimum Pressure  

(kPa) (kPa) 

1 
Future City conditions 
w/future subdivision sizing  

551 477 

2 
Interim City conditions 
w/future subdivision sizing 

524 469 

3 
Interim City conditions 
w/interim subdivision sizing 

524 469 

 
The modeling results indicate that the development can be adequately serviced by the future 
water main layout under the future and interim City conditions and the interim water main 
layout under the interim City conditions.  
 
The future and interim water main layouts can be found in Appendix B.  
 
Detailed pipe and junction tables are found in Appendix B for all scenarios. 
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3.2 Available Fire Flows 

The minimum allowable pressure under fire flow conditions is 140 kPa (20 psi) at the location of 
the fire.  
 
A summary of available fire flows for Scenario 1 (future City conditions w/future subdivision 
sizing) is shown below in Table 3.2.  
 

Table 3.2: Summary of Available Fire Flows – Scenario 1 

Land Use 

Estimated Required 
Fire Flow  

Minimum Available 
Fire Flow  

No. of Fire Flow 
Deficiencies 

(L/s) (L/s) 

Single / Townhome 167 206 L/s (J-06) 0 

Commercial / District 
Park 

250 248 L/s (J-10) 1 

Stacked Townhome / 
Apartment 

283 289 L/s (J-21) 0 

 
As shown in Table 3.2, under the future City conditions with the proposed water main layout 
sized for the future City conditions, the model predicts that the fire flow requirements can be 
met throughout the development with the exception of one (1) location. The single deficiency is 
at the end of the only dead end in the subdivision network and is within 1% of the estimated 
required fire flow; as such, no network upsizing is recommended to increase the available fire 
flow at this location. 
 
Table 3.3 summarizes the fire flow results for Scenario 2 (interim City conditions w/future 
subdivision sizing). 
 

Table 3.3: Summary of Available Fire Flows – Scenario 2 

Land Use 

Estimated Required 
Fire Flow  

Minimum Available 
Fire Flow  

No. of Fire Flow 
Deficiencies 

(L/s) (L/s) 

Single / Townhome 167 186 L/s (J-06) 0 

Commercial / District 
Park 

250 223 L/s (J-10) 1 

Stacked Townhome / 
Apartment 

283 258 L/s (J-21) 2 
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As shown in Table 3.3, the model predicts that there are three (3) locations where fire flow 
requirements cannot be met throughout the development under the interim City conditions 
with the proposed water main layout sized for the future City conditions. 
 
Table 3.4 summarizes the fire flow results for Scenario 3 (interim City conditions w/interim 
subdivision sizing). 
 

Table 3.4: Summary of Available Fire Flows – Scenario 3 

Land Use 

Estimated Required 
Fire Flow  

Minimum Available 
Fire Flow  

No. of Fire Flow 
Deficiencies 

(L/s) (L/s) 

Single / Townhome 167 187 L/s (J-06) 0 

Commercial / District 
Park 

250 327 L/s (J-10) 0 

Stacked Townhome / 
Apartment 

283 327 L/s (J-33) 0 

 
As shown in Table 3.4, the model predicts that the fire flow requirements can be met 
throughout the development under the interim City conditions with the proposed water main 
layout sized for the interim City conditions. 
 
Figures illustrating the fire flow results can be found in Appendix C. 

3.3 Subdivision Network Sizing 

Table 3.5 summarizes the network sizing requirements for interim and future conditions. 
 

Table 3.5: Subdivision Network Sizing 

Nominal Diameter Interim Pipe Length  Future Pipe Length 

(mm) (m) (m) 

150 2,659 2,659 

200 412 1,301 

250 1,265 557 

300 3,239 3,057 

400 866 866 
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4 Conclusions 
The hydraulic capacity and modeling analysis of the 195 Huntmar Drive subdivision 
development yielded the following conclusions: 

 Scenario 1: 
o The proposed water main network sized for the future City conditions and 

analyzed under the future City conditions can deliver all domestic flows, with 
service pressures expected to range between 477 kPa and 551 kPa. 

o All fire flows are achievable in the development (all residual pressures exceed 
140 kPa) as per the estimated required fire flow criteria with the exception of 
one (1) deficiency. The available fire flow at the deficient location is within 1% of 
the estimated required fire flow and therefore is considered negligible. 

 Scenario 2: 
o The proposed water main network sized for the future City conditions and 

analyzed under the interim City conditions can deliver all domestic flows, with 
service pressures expected to range between 469 kPa and 524 kPa. 

o Three (3) locations in the development are not able to achieve the estimated 
required fire flows (residual pressures below 140 kPa) as per the estimated 
required fire flow criteria. 

 Scenario 3: 
o The proposed water main network sized for the interim City conditions and 

analyzed under the interim City conditions can deliver all domestic flows, with 
service pressures expected to range between 469 kPa and 524 kPa. 

o All fire flows are achievable in the development (all residual pressures exceed 
140 kPa) as per the estimated required fire flow criteria.  

 
Ultimately, if the subdivision network is sized for future conditions, the network can provide all 
domestic and fire flows and pressures in the future. Under interim conditions, there are three 
(3) fire flow deficiencies in the network. In order to alleviate these three (3) fire flow 
deficiencies, network upsizing is needed under the interim conditions. 
 
It is important to note that the required fire flows assigned in this study are estimated based on 
similar developments and are conservative. In the detailed design processes to come, the 
network should be sized to meet required fire flows based on FUS, according to the City of 
Ottawa design guidelines. 
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Appendix A Demand and Fire Flow Calculations & Boundary 
Conditions 



Junction Dwelling Type Number of Units/Area

Persons per Unit               

(Ottawa Design 

Guidelines)

Population per 

Dwelling Type

L/c/d or 

L/ha/d
L/d L/s

Singles 11 3.4 37.4 350 13,090      0.15 0.38 0.83 0.08

Townhomes 26 2.7 70.2 350 24,570      0.28 0.71 1.56 0.14

J-04 Stacked Townhomes 58 2.7 156.6 350 54,810      0.63 1.59 3.49 0.32

J-05 Stacked Townhomes 56 2.7 151.2 350 52,920      0.61 1.53 3.37 0.31

J-07 Stacked Townhomes 58 2.7 156.6 350 54,810      0.63 1.59 3.49 0.32

Singles 8 3.4 27.2 350 9,520        0.11 0.28 0.61 0.06

Townhomes 18 2.7 48.6 350 17,010      0.20 0.49 1.08 0.10

J-09 Commercial 22,206 - - 50,000 111,030    1.29 1.93 3.47 0.64

J-10 Commercial 40,502 - - 50,000 202,510    2.34 3.52 6.33 1.17

J-11 Townhomes 17 2.7 45.9 350 16,065      0.19 0.46 1.02 0.09

Singles 12 3.4 40.8 350 14,280      0.17 0.41 0.91 0.08

Townhomes 20 2.7 54.0 350 18,900      0.22 0.55 1.20 0.11

J-13 Townhomes 33 2.7 89.1 350 31,185      0.36 0.90 1.99 0.18

J-14 Singles 24 3.4 81.6 350 28,560      0.33 0.83 1.82 0.17

Singles 8 3.4 27.2 350 9,520        0.11 0.28 0.61 0.06

Townhomes 18 2.7 48.6 350 17,010      0.20 0.49 1.08 0.10

J-16 Singles 25 3.4 85.0 350 29,750      0.34 0.86 1.89 0.17

J-17 Singles 12 3.4 40.8 350 14,280      0.17 0.41 0.91 0.08

J-18 Singles 40 3.4 136.0 350 47,600      0.55 1.38 3.03 0.28

J-19 Townhomes 39 2.7 105.3 350 36,855      0.43 1.07 2.35 0.21

J-20 Singles 30 3.4 102.0 350 35,700      0.41 1.03 2.27 0.21

Singles 6 3.4 20.4 350 7,140        0.08 0.21 0.45 0.04

Townhomes 13 2.7 35.1 350 12,285      0.14 0.36 0.78 0.07

J-22 District Park 111,410 - - 28,000 311,948    3.61 5.42 9.75 1.81

Singles 6 3.4 20.4 350 7,140        0.08 0.21 0.45 0.04

Townhomes 15 2.7 40.5 350 14,175      0.16 0.41 0.90 0.08

J-25 Townhomes 33 2.7 89.1 350 31,185      0.36 0.90 1.99 0.18

J-28 Stacked Townhomes 232 2.7 626.4 350 219,240    2.54 6.34 13.96 1.27

J-30 Townhomes 65 2.7 175.5 350 61,425      0.71 1.78 3.91 0.36

J-31 Stacked Townhomes 116 2.7 313.2 350 109,620    1.27 3.17 6.98 0.63

J-32 Townhomes 48 2.7 129.6 350 45,360      0.53 1.31 2.89 0.26

Apartment 190 1.8 342.0 350 119,700    1.39 3.46 7.62 0.69

Commercial 24,400 - - 50,000 122,000    1.41 2.12 3.81 0.71

3,296.3 1,901,193 22.00 46.36 96.80 11.00

Min Hour             

(L/s)

Peak Hour                  

(L/s)

J-03

Max Day 

(L/s)

J-33

Total

Population Average Day Demand

J-08

J-15

J-12

J-21

J-23



 

August 15, 2016 
 
Sent by email: lmaxwell@dsel.ca  
 
David Schaeffer Engineering Ltd. 
120 Iber Road, Unit 103 
Stittsville, ON K2S 1E9 
 
Attention:  Ms. Laura Maxwell, B.Sc. (Civil Eng.), M.Pl.  

Project Manager 
 

Re:  Water Distribution Network Boundary Condition Request  
Cavanagh – Kanata West 

 

Dear Ms. Maxwell, 

In order to carry out the water main analysis and hydraulic modeling for the Cavanagh – Kanata West 
development in the City of Ottawa, we request the hydraulic boundary conditions (HGL) for the proposed 
connection points as shown on the attached schematic. Flow conditions are outlined in the attached 
consumer water demand calculations. Required fire flows are based on estimates made for planning purposes 
based on the information available in the preliminary concept plan and comparable recent developments in 
the City of Ottawa.  
 
The flow conditions are outlined as follows: 

 Minimum hour demand = 11.00 L/s 

 Average day demand = 22.00 L/s 

 Maximum day demand = 46.36 L/s 

 Maximum day demand + fire flow  

o 46.36 L/s + 166.67 L/s = 213.03 L/s 

o 46.36 L/s + 250.00 L/s = 296.36 L/s 

o 46.36 L/s + 283.33 L/s = 329.69 L/s   

 Peak hour demand = 96.80 L/s 

Please provide the boundary conditions for each flow condition outlined above for the following four (4) 
scenarios: 

A. With connection points 1, 2, and 5 only 

B. With connection points 1, 2, 3, and 5 only 

C. With connection points 1, 2, 4 and 5 only 

D. With connection point 1, 2, 3, 4, and 5 

 
Please note that the above demands and fire flows should be applied equally between connection points of 
each scenario. 
 
If you have any questions, please do not hesitate to contact me. 

mailto:lmaxwell@dsel.ca


 

  

2 2 

 
Yours truly, 
 
GeoAdvice Engineering Inc. 
 
 
 
Werner de Schaetzen, Ph.D., P.Eng. 

President and Chief Executive Officer 

werner@geoadvice.com 

GeoAdvice Engineering Inc. 

 

Attachments:  Mark up for connection locations & Demand Calculations 

mailto:werner@geoadvice.com


Max Day 

2.5 x Avg Day
Fire Flow

Peak Hour

2.2 x Max Day 

Min Hour

0.5 x Avg Day

Dwelling Type Appox. Area (ha) Number of Units Persons per Unit Population Per Dwelling Type (L/c/d) (L/d) (L/s) (L/s) (L/s) (L/s) (L/s)

Singles 6.25 182 3.4 618.8 350 216,580 2.51 6.27 166.67 13.79 1.25

Townhomes 6.75 345 2.7 931.5 350 326,025 3.77 9.43 166.67 20.75 1.89

Stacked Townhomes 8.51 520 2.7 1404.0 350 491,400 5.69 14.22 283.33 31.28 2.84

Apartments 1.34 190 1.8 342.0 350 119,700 1.39 3.46 283.33 7.62 0.69

Subtotal 22.85 1,237 3,296 1,153,705 13.35 33.38 73.44 6.68

Max Day 

1.5 x Avg Day
Fire Flow

Peak Hour

1.8 x Max Day 

Min Hour

0.5 x Avg Day

Land Use Appox. Area (ha) (L/gross ha/day) (L/d) (L/s) (L/s) (L/s) (L/s) (L/s)

District Park 11.14 28,000 311,948 3.61 5.42 250.00 9.75 1.81

Commercial 8.71 50,000 435,540 5.04 7.56 250.00 13.61 2.52

Subtotal 19.85 747,488 8.65 12.98 23.36 4.33

Total 42.70 1,901,193 22.00 46.36 96.80 11.00

Maximum Day Fire Flow
Maximum Day + 

Fire Flow

166.67 213.03

250.00 296.36

283.33 329.69

46.36

Population Average Day Demand

Average Day Demand

Connection 2 

Connection 3 

Connection 4 

Connection 5 

Connection 1 

Possible future 
600 mm 

Future 
Connection 



 
FW: Boundary Request | Kanata West, 195 Huntmar Drive 

 
Laura Maxwell <LMaxwell@dsel.ca> Thu, Sep 1, 2016 at 9:11 AM 
To: "andrea@geoadvice.com" <andrea@geoadvice.com> 
Cc: Werner de Schaetzen <werner@geoadvice.com>, Matt Wingate <MWingate@dsel.ca> 

Hi Andrea, 

See attached & below for boundary condition response from City. 

Questions: 

1.      I’ve marked up a figure to show my understanding of the expected model. Do you see anything 
differently? 

2.      In your work, can you plan to report interim and ultimate results where appropriate, using the 
interim and ultimate boundary conditions provided? Subdivision demands should be the same for 
both conditions – assume full buildout. 

3.      Should I be confirming with the City that the adjacent areas that share services with our site 
(hatched in aqua) have been incorporated into their boundary conditions? Do you see a need to add 
some or all of these demands to your model? 

4.      Do you have concerns with how the City applied the demands? 

Once we sort out the questions above, please start your work and call with any 
questions. If your initial model runs identify any deficiencies in service pressure, fire 
flows, etc. please call so we can agree on next steps. 

Thanks, 

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

Project Manager 

DSEL 

david schaeffer engineering ltd. 
 
120 Iber Road, Unit 103 
Stittsville, ON  K2S 1E9 
 
phone: (613) 836-0856 ext. 527 
cell:     (613) 293-8750 
email:  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 sender by reply email and destroy 
all copies of the original. 

tel:%28613%29%20836-0856%20ext.%20527
tel:%28613%29%20293-8750
mailto:lmaxwell@DSEL.ca


From: Hall, James [mailto:James.Hall@ottawa.ca]  
Sent: Thursday, September 1, 2016 9:17 AM 
To: Laura Maxwell <LMaxwell@dsel.ca> 
Cc: Matt Wingate <MWingate@dsel.ca> 
Subject: FW: Boundary Request | Kanata West, 195 Huntmar Drive 

Hi Laura, 

Please see the below and attached regarding your request for Boundary Conditions.  If you have any 
questions, please let me know. 

Regards, 

Jim 

****************************** 

Key deviations from DSEL request are explained below: 

Interim Conditions: 

        HGL for connection #1 shown on DOC081516-08152016164624.pdf was not 
provided since the watermain is privately owned. 

        HGL for connection # 2 was not provided.  DSEL should model the existing 305 
mm watermain from BC connection # 3 to the proposed development. 

        HGL for a new connection at Maple Grove at Stittsville Main was provided since 
a connection will be required at this location as per Stantec’s 2013 Kanata West 
Master Servicing Study Watermain Sizing – 2013 Water Master Plan Update (see 
attached report) 

        Fire flows were not split equally between connection points.  For each connection 
point, the total fire flow was assigned to the node.   

Ultimate: 

        Stantec updated the future water infrastructure around the proposed development in 2013 (see 
Kanata West Master Servicing Study Watermain Sizing – 2013 Water Master Plan Update).  The BCs 
provided reflect the 2031 water demands as well as the updated preferred water infrastructure as 
shown in Figure 2 in the PDF. 
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From: Laura Maxwell [mailto:LMaxwell@dsel.ca]  

Sent: Monday, August 15, 2016 6:27 PM 

To: Hall, James 
Cc: Matt Wingate 

Subject: RE: Boundary Request | Kanata West, 195 Huntmar Drive 

Hi James, 

Thank you for speaking with me this morning. As discussed, can you please provide 
boundary conditions for a trunk-level hydraulic analysis for the development 
application for 195 Huntmar Drive? 

We’d please request boundary conditions for four different connection scenarios, 
with two time periods given for each: 

1.      Interim condition – existing offsite watermain network; and, 

2.      Ultimate condition – planned offsite watermain network, per the MSS. 

The attached markup shows the proposed WM network and the proposed 
connection scenarios. 

The boundary request is further detailed in the attached GeoAdvice letter. 

The proposed design parameters & demand assumptions are provided in the July 
2016 FSR, and have been re-attached here for review and comment. I understand 
that sometimes different parameters are applied for a trunk infrastructure analysis 
(e.g. different peaking factors, inclusion of outdoor water demand, etc.) – if that is 
the case for this subdivision, please provide the suggested parameters. 

Thanks again for your assistance. Please let us know if you have any questions or 
need further information. 

Thank you, 

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

Project Manager 

DSEL 

david schaeffer engineering ltd. 
 
120 Iber Road, Unit 103 
Stittsville, ON  K2S 1E9 
 
phone: (613) 836-0856 ext. 527 

mailto:LMaxwell@dsel.ca
tel:%28613%29%20836-0856%20ext.%20527


cell:     (613) 293-8750 
email:  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 sender by reply email and destroy 
all copies of the original. 

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. 
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Boundary Conditions at 195 Huntmar Drive 

Information Provided: 
Date provided: 18 August 2016 
 

Criteria Demand (L/s) 

Average Demand 22 

Maximum Daily Demand 46.36 

Peak Hourly Demand 96.80 

Fire Flow Demand 166.67, 250, 283.33 

Maximum Daily + Fire Flow Demand 213.03, 296.36, 329.69 

 

Location: 
(Existing watermains) 

   

 
  



Results:  

Connection-1: 
Criteria Head (m) Pressure (psi) 

Max HGL 161.2 84.9 

PKHR 155.6 76.9 

MXDY + Fire Flow (166.67 L/s)  148.4 66.6 

MXDY + Fire Flow (250.0 L/s)  145.9 63.1 

MXDY + Fire Flow (283.33 L/s)  144.2 60.7 

Connection-2: 
Criteria Head (m) Pressure (psi) 

Max HGL 160.9 85.1 

PKHR 155.9 78.1 

MXDY + Fire Flow (166.67 L/s)  152.8 73.8 

MXDY + Fire Flow (250.0 L/s)  152.5 73.2 

MXDY + Fire Flow (283.33 L/s)  152.3 72.9 

Connection-3: 
Criteria Head (m) Pressure (psi) 

Max HGL 160.7 69.5 

PKHR 155.9 62.7 

MXDY + Fire Flow (166.67 L/s)  151.3 50.1 

MXDY + Fire Flow (250.0 L/s)  150.5 55.0 

MXDY + Fire Flow (283.33 L/s)  149.1 53.0 

 

Connection-4: 
Criteria Head (m) Pressure (psi) 

Max HGL 160.9 77.8 

PKHR 155.6 70.3 

MXDY + Fire Flow (166.67 L/s)  143.1 52.6 

MXDY + Fire Flow (250.0 L/s)  136.6 43.4 

MXDY + Fire Flow (283.33 L/s)  132.3 37.2 

 
 
 
 
 
 
 

  



(Future watermains) 
 

 

 

Connection-1: 
Criteria Head (m) Pressure (psi) 

Max HGL 164.4 91.5 

PKHR 156.6 80.5 

MXDY + Fire Flow (166.67 L/s)  157.7 82.1 

MXDY + Fire Flow (250.0 L/s)  157.1 81.1 

MXDY + Fire Flow (283.33 L/s)  156.5 80.4 

Connection-2: 
Criteria Head (m) Pressure (psi) 

Max HGL 163.6 89.0 

PKHR 156.6 79.1 

MXDY + Fire Flow (166.67 L/s)  157.7 80.1 

MXDY + Fire Flow (250.0 L/s)  156.6 79.1 

MXDY + Fire Flow (283.33 L/s)  156.4 78.9 



 

Connection-3: 
Criteria Head (m) Pressure (psi) 

Max HGL 162.4 71.9 

PKHR 156.5 63.6 

MXDY + Fire Flow (166.67 L/s)  155.3 61.8 

MXDY + Fire Flow (250.0 L/s)  152.7 58.2 

MXDY + Fire Flow (283.33 L/s)  151.4 56.3 

 

Connection-4: 
Criteria Head (m) Pressure (psi) 

Max HGL 162.8 80.5 

PKHR 156.4 71.4 

MXDY + Fire Flow (166.67 L/s)  146.7 57.7 

MXDY + Fire Flow (250.0 L/s)  137.0 44.5 

MXDY + Fire Flow (283.33 L/s)  133.2 38.4 

 

Note: 
The boundary conditions are generated on the existing watermain as the City strategically provides 
boundary conditions on its own watermain only. In this case the developer will develop their own 
hydraulic model to assess the local private watermains. The developer’s model must simulate with the 
above boundary conditions.  

Considerations 
1. According to the City of Ottawa Water Design Guidelines as well as the Ontario Building Code, 

the maximum pressure at any point within a distribution system shall not exceed 80 psi in 
occupied areas. Measures should be taken to try to reduce the residual pressure below 80 psi 
without the use of special pressure control equipment. In circumstances where the residual 
pressure cannot be reduced below 80 psi without the use of pressure control equipment, a 
pressure reducing valve (PRV) should be installed at site. 
  

 

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. 
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Appendix B Modeling Schematics – Pipe and Junction Tables 
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Future Model Inputs (Scenario 1 and 2)

ID From Node To Node Length (m) Diameter (mm) Roughness () ID Elevation (m) ADD (L/s)

P-01 J-29 RES-2 313.28 406 120 J-01 107.50 0.00

P-02 RES-1 J-29 552.35 406 120 J-02 107.50 0.00

P-03 J-01 J-31 171.09 297 120 J-03 107.50 0.44

P-04 J-02 RES-1 698.67 297 120 J-04 107.50 0.63

P-05 J-02 J-09 264.74 297 120 J-05 107.50 0.61

P-06 J-01 J-28 51.01 297 120 J-06 107.50 0.00

P-07 J-09 J-22 93.11 297 120 J-07 107.50 0.63

P-08 J-22 J-07 230.24 297 120 J-08 107.50 0.31

P-09 J-07 J-05 252.27 297 120 J-09 107.50 1.29

P-10 J-05 J-04 221.60 297 120 J-10 107.50 2.34

P-11 J-24 J-29 280.71 297 120 J-11 107.50 0.19

P-12 J-28 J-24 332.73 297 120 J-12 107.50 0.38

P-13 RES-3 J-04 312.73 297 120 J-13 107.50 0.36

P-14 RES-4 J-03 3.02 204 110 J-14 107.50 0.33

P-15 J-05 J-11 89.15 155 100 J-15 107.50 0.31

P-16 J-07 J-08 99.85 155 100 J-16 107.50 0.34

P-17 J-09 J-10 181.97 250 110 J-17 107.50 0.17

P-18 J-11 J-13 78.93 155 100 J-18 107.50 0.55

P-19 J-13 J-14 208.22 155 100 J-19 107.50 0.43

P-20 J-15 J-16 215.66 155 100 J-20 107.50 0.41

P-21 J-17 J-18 151.69 155 100 J-21 107.50 0.22

P-22 J-23 J-20 215.13 155 100 J-22 107.50 3.61

P-23 J-21 J-03 217.33 155 100 J-23 107.50 0.25

P-24 J-22 J-26 80.79 204 110 J-24 107.50 0.00

P-25 J-24 J-33 245.38 250 110 J-25 107.50 0.36

P-26 J-04 J-12 100.27 155 100 J-26 107.50 0.00

P-27 J-27 J-28 129.64 250 110 J-27 107.50 0.00

P-28 J-11 J-08 95.00 155 100 J-28 107.50 2.54

P-29 J-08 J-19 190.90 155 100 J-29 107.50 0.00

P-30 J-19 J-15 20.02 155 100 J-30 107.50 0.71

P-31 J-15 J-17 55.22 155 100 J-31 107.50 1.27

P-32 J-17 J-06 83.74 155 100 J-32 107.50 0.52

P-33 J-26 J-23 77.39 155 100 J-33 107.50 2.80

P-34 J-13 J-12 139.45 155 100

P-35 J-12 J-14 75.45 155 100

P-36 J-14 J-16 76.66 155 100

P-37 J-16 J-06 80.14 155 100

P-38 J-06 J-18 76.36 155 100

P-39 J-18 J-20 78.48 155 100

P-40 J-20 J-03 78.86 155 100

P-41 J-03 J-27 62.15 155 100

P-42 J-27 J-21 170.86 204 110

P-43 J-21 J-26 261.65 204 110

P-44 J-23 J-19 92.92 155 100

P-45 J-25 J-32 159.71 204 110

P-46 J-30 J-25 325.15 204 110

P-47 J-31 J-02 148.17 297 120

P-48 J-32 J-30 83.58 204 110

P-49 J-31 J-32 116.34 204 110

P-50 J-33 J-25 100.25 204 110



Interim Model Inputs (Scenario 3)

ID From Node To Node Length (m) Diameter (mm) Roughness () ID Elevation (m) ADD (L/s)

P-01 J-29 RES-2 313.28 406 120 J-01 107.50 0.00

P-02 RES-1 J-29 552.35 406 120 J-02 107.50 0.00

P-03 J-01 J-31 171.09 297 120 J-03 107.50 0.44

P-04 J-02 RES-1 698.67 297 120 J-04 107.50 0.63

P-05 J-02 J-09 264.74 297 120 J-05 107.50 0.61

P-06 J-01 J-28 51.01 297 120 J-06 107.50 0.00

P-07 J-09 J-22 93.11 297 120 J-07 107.50 0.63

P-08 J-22 J-07 230.24 297 120 J-08 107.50 0.31

P-09 J-07 J-05 252.27 297 120 J-09 107.50 1.29

P-10 J-05 J-04 221.60 297 120 J-10 107.50 2.34

P-11 J-24 J-29 280.71 297 120 J-11 107.50 0.19

P-12 J-28 J-24 332.73 297 120 J-12 107.50 0.38

P-13 RES-3 J-04 312.73 297 120 J-13 107.50 0.36

P-14 RES-4 J-03 3.02 204 110 J-14 107.50 0.33

P-15 J-05 J-11 89.15 155 100 J-15 107.50 0.31

P-16 J-07 J-08 99.85 155 100 J-16 107.50 0.34

P-17 J-09 J-10 181.97 297 120 J-17 107.50 0.17

P-18 J-11 J-13 78.93 155 100 J-18 107.50 0.55

P-19 J-13 J-14 208.22 155 100 J-19 107.50 0.43

P-20 J-15 J-16 215.66 155 100 J-20 107.50 0.41

P-21 J-17 J-18 151.69 155 100 J-21 107.50 0.22

P-22 J-23 J-20 215.13 155 100 J-22 107.50 3.61

P-23 J-21 J-03 217.33 155 100 J-23 107.50 0.25

P-24 J-22 J-26 80.79 250 110 J-24 107.50 0.00

P-25 J-24 J-33 245.38 250 110 J-25 107.50 0.36

P-26 J-04 J-12 100.27 155 100 J-26 107.50 0.00

P-27 J-27 J-28 129.64 250 110 J-27 107.50 0.00

P-28 J-11 J-08 95.00 155 100 J-28 107.50 2.54

P-29 J-08 J-19 190.90 155 100 J-29 107.50 0.00

P-30 J-19 J-15 20.02 155 100 J-30 107.50 0.71

P-31 J-15 J-17 55.22 155 100 J-31 107.50 1.27

P-32 J-17 J-06 83.74 155 100 J-32 107.50 0.52

P-33 J-26 J-23 77.39 155 100 J-33 107.50 2.80

P-34 J-13 J-12 139.45 155 100

P-35 J-12 J-14 75.45 155 100

P-36 J-14 J-16 76.66 155 100

P-37 J-16 J-06 80.14 155 100

P-38 J-06 J-18 76.36 155 100

P-39 J-18 J-20 78.48 155 100

P-40 J-20 J-03 78.86 155 100

P-41 J-03 J-27 62.15 155 100

P-42 J-27 J-21 170.86 250 110

P-43 J-21 J-26 261.65 250 110

P-44 J-23 J-19 92.92 155 100

P-45 J-25 J-32 159.71 250 110

P-46 J-30 J-25 325.15 204 110

P-47 J-31 J-02 148.17 297 120

P-48 J-32 J-30 83.58 204 110

P-49 J-31 J-32 116.34 250 110

P-50 J-33 J-25 100.25 250 110



Scenario 1 Minimum Hour Demand Modeling Results

ID From Node To Node
Length 

(m)

Diameter 

(mm)
Roughness

Flow 

(L/s)

Velocity 

(m/s)

Headloss 

(m)

HL/1000 

(m/km)

P-01 J-29 RES-2 313.28 406 120 54.39 0.42 0.17 0.55

P-02 RES-1 J-29 552.35 406 120 80.22 0.62 0.63 1.13

P-03 J-01 J-31 171.09 297 120 -7.10 0.10 0.01 0.06

P-04 J-02 RES-1 698.67 297 120 -37.97 0.55 0.91 1.30

P-05 J-02 J-09 264.74 297 120 35.01 0.51 0.30 1.12

P-06 J-01 J-28 51.01 297 120 7.10 0.10 0.00 0.06

P-07 J-09 J-22 93.11 297 120 33.19 0.48 0.09 1.02

P-08 J-22 J-07 230.24 297 120 27.97 0.40 0.17 0.74

P-09 J-07 J-05 252.27 297 120 23.71 0.34 0.14 0.54

P-10 J-05 J-04 221.60 297 120 25.05 0.36 0.13 0.60

P-11 J-24 J-29 280.71 297 120 -25.83 0.37 0.18 0.64

P-12 J-28 J-24 332.73 297 120 -18.86 0.27 0.12 0.36

P-13 RES-3 J-04 312.73 297 120 -29.66 0.43 0.26 0.82

P-14 RES-4 J-03 3.02 204 110 -23.14 0.71 0.01 3.81

P-15 J-05 J-11 89.15 155 100 -1.65 0.09 0.01 0.13

P-16 J-07 J-08 99.85 155 100 3.94 0.21 0.07 0.65

P-17 J-09 J-10 181.97 250 110 1.17 0.02 0.00 0.01

P-18 J-11 J-13 78.93 155 100 2.15 0.11 0.02 0.21

P-19 J-13 J-14 208.22 155 100 -0.16 0.01 0.00 0.00

P-20 J-15 J-16 215.66 155 100 1.66 0.09 0.03 0.13

P-21 J-17 J-18 151.69 155 100 0.71 0.04 0.00 0.03

P-22 J-23 J-20 215.13 155 100 3.13 0.17 0.09 0.43

P-23 J-21 J-03 217.33 155 100 6.07 0.32 0.32 1.45

P-24 J-22 J-26 80.79 204 110 3.42 0.10 0.01 0.11

P-25 J-24 J-33 245.38 250 110 6.97 0.14 0.04 0.15

P-26 J-04 J-12 100.27 155 100 -4.93 0.26 0.10 0.99

P-27 J-27 J-28 129.64 250 110 -24.69 0.50 0.21 1.60

P-28 J-11 J-08 95.00 155 100 -3.89 0.21 0.06 0.64

P-29 J-08 J-19 190.90 155 100 -0.10 0.01 0.00 0.00

P-30 J-19 J-15 20.02 155 100 3.79 0.20 0.01 0.61

P-31 J-15 J-17 55.22 155 100 1.98 0.10 0.01 0.18

P-32 J-17 J-06 83.74 155 100 1.18 0.06 0.01 0.07

P-33 J-26 J-23 77.39 155 100 7.36 0.39 0.16 2.08

P-34 J-13 J-12 139.45 155 100 2.13 0.11 0.03 0.21

P-35 J-12 J-14 75.45 155 100 -2.99 0.16 0.03 0.39

P-36 J-14 J-16 76.66 155 100 -3.32 0.18 0.04 0.47

P-37 J-16 J-06 80.14 155 100 -1.83 0.10 0.01 0.16

P-38 J-06 J-18 76.36 155 100 -0.64 0.03 0.00 0.02

P-39 J-18 J-20 78.48 155 100 -0.21 0.01 0.00 0.00

P-40 J-20 J-03 78.86 155 100 2.72 0.14 0.03 0.33

P-41 J-03 J-27 62.15 155 100 -14.57 0.77 0.46 7.35

P-42 J-27 J-21 170.86 204 110 10.13 0.31 0.14 0.82

P-43 J-21 J-26 261.65 204 110 3.94 0.12 0.04 0.14

P-44 J-23 J-19 92.92 155 100 4.11 0.22 0.07 0.71

P-45 J-25 J-32 159.71 204 110 3.32 0.10 0.02 0.10

P-46 J-30 J-25 325.15 204 110 -2.07 0.06 0.01 0.04

P-47 J-31 J-02 148.17 297 120 -2.96 0.04 0.00 0.01

P-48 J-32 J-30 83.58 204 110 -1.71 0.05 0.00 0.03

P-49 J-31 J-32 116.34 204 110 -4.78 0.15 0.02 0.21

P-50 J-33 J-25 100.25 204 110 5.57 0.17 0.03 0.27



Scenario 1 Minimum Hour Demand Modeling Results

ID
Demand 

(L/s)

Elevation 

(m)

Head 

(m)

Pressure 

(kPa)

J-01 0.00 107.50 163 549

J-02 0.00 107.50 163 549

J-03 0.22 107.50 163 542

J-04 0.32 107.50 163 541

J-05 0.31 107.50 163 542

J-06 0.00 107.50 163 542

J-07 0.32 107.50 163 543

J-08 0.15 107.50 163 543

J-09 0.64 107.50 163 546

J-10 1.17 107.50 163 546

J-11 0.09 107.50 163 542

J-12 0.19 107.50 163 541

J-13 0.18 107.50 163 542

J-14 0.17 107.50 163 542

J-15 0.15 107.50 163 542

J-16 0.17 107.50 163 542

J-17 0.08 107.50 163 542

J-18 0.28 107.50 163 542

J-19 0.21 107.50 163 543

J-20 0.21 107.50 163 542

J-21 0.11 107.50 163 545

J-22 1.81 107.50 163 545

J-23 0.12 107.50 163 543

J-24 0.00 107.50 164 550

J-25 0.18 107.50 164 549

J-26 0.00 107.50 163 545

J-27 0.00 107.50 163 546

J-28 1.27 107.50 163 549

J-29 0.00 107.50 164 551

J-30 0.36 107.50 164 549

J-31 0.63 107.50 163 549

J-32 0.26 107.50 164 549

J-33 1.40 107.50 164 549



Scenario 1 Peak Hour Demand Modeling Results

ID From Node To Node
Length 

(m)

Diameter 

(mm)
Roughness

Flow 

(L/s)

Velocity 

(m/s)

Headloss 

(m)

HL/1000 

(m/km)

P-01 J-29 RES-2 313.28 406 120 -16.80 0.13 0.02 0.06

P-02 RES-1 J-29 552.35 406 120 12.37 0.10 0.02 0.04

P-03 J-01 J-31 171.09 297 120 5.90 0.09 0.01 0.04

P-04 J-02 RES-1 698.67 297 120 -21.81 0.31 0.33 0.47

P-05 J-02 J-09 264.74 297 120 14.19 0.20 0.06 0.21

P-06 J-01 J-28 51.01 297 120 -5.90 0.09 0.00 0.04

P-07 J-09 J-22 93.11 297 120 4.39 0.06 0.00 0.02

P-08 J-22 J-07 230.24 297 120 -3.33 0.05 0.00 0.01

P-09 J-07 J-05 252.27 297 120 -9.42 0.14 0.02 0.10

P-10 J-05 J-04 221.60 297 120 -16.50 0.24 0.06 0.28

P-11 J-24 J-29 280.71 297 120 -29.18 0.42 0.22 0.80

P-12 J-28 J-24 332.73 297 120 -15.51 0.22 0.08 0.25

P-13 RES-3 J-04 312.73 297 120 25.45 0.37 0.19 0.62

P-14 RES-4 J-03 3.02 204 110 20.37 0.62 0.01 3.00

P-15 J-05 J-11 89.15 155 100 3.71 0.20 0.05 0.58

P-16 J-07 J-08 99.85 155 100 2.60 0.14 0.03 0.30

P-17 J-09 J-10 181.97 250 110 6.33 0.13 0.02 0.13

P-18 J-11 J-13 78.93 155 100 1.93 0.10 0.01 0.17

P-19 J-13 J-14 208.22 155 100 0.99 0.05 0.01 0.05

P-20 J-15 J-16 215.66 155 100 0.13 0.01 0.00 0.00

P-21 J-17 J-18 151.69 155 100 -0.43 0.02 0.00 0.01

P-22 J-23 J-20 215.13 155 100 -1.38 0.07 0.02 0.09

P-23 J-21 J-03 217.33 155 100 -3.58 0.19 0.12 0.55

P-24 J-22 J-26 80.79 204 110 -2.03 0.06 0.00 0.04

P-25 J-24 J-33 245.38 250 110 13.67 0.28 0.13 0.53

P-26 J-04 J-12 100.27 155 100 5.46 0.29 0.12 1.19

P-27 J-27 J-28 129.64 250 110 4.35 0.09 0.01 0.06

P-28 J-11 J-08 95.00 155 100 0.76 0.04 0.00 0.03

P-29 J-08 J-19 190.90 155 100 1.67 0.09 0.03 0.13

P-30 J-19 J-15 20.02 155 100 2.04 0.11 0.00 0.19

P-31 J-15 J-17 55.22 155 100 0.22 0.01 0.00 0.00

P-32 J-17 J-06 83.74 155 100 -0.26 0.01 0.00 0.00

P-33 J-26 J-23 77.39 155 100 2.70 0.14 0.03 0.32

P-34 J-13 J-12 139.45 155 100 -1.04 0.06 0.01 0.06

P-35 J-12 J-14 75.45 155 100 2.30 0.12 0.02 0.24

P-36 J-14 J-16 76.66 155 100 1.47 0.08 0.01 0.11

P-37 J-16 J-06 80.14 155 100 -0.29 0.02 0.00 0.01

P-38 J-06 J-18 76.36 155 100 -0.55 0.03 0.00 0.02

P-39 J-18 J-20 78.48 155 100 -4.01 0.21 0.05 0.67

P-40 J-20 J-03 78.86 155 100 -7.66 0.41 0.18 2.24

P-41 J-03 J-27 62.15 155 100 6.73 0.36 0.11 1.76

P-42 J-27 J-21 170.86 204 110 2.38 0.07 0.01 0.06

P-43 J-21 J-26 261.65 204 110 4.72 0.14 0.05 0.20

P-44 J-23 J-19 92.92 155 100 2.72 0.14 0.03 0.33

P-45 J-25 J-32 159.71 204 110 -0.90 0.03 0.00 0.01

P-46 J-30 J-25 325.15 204 110 -1.15 0.04 0.00 0.01

P-47 J-31 J-02 148.17 297 120 -7.62 0.11 0.01 0.07

P-48 J-32 J-30 83.58 204 110 2.76 0.08 0.01 0.07

P-49 J-31 J-32 116.34 204 110 6.55 0.20 0.04 0.37

P-50 J-33 J-25 100.25 204 110 2.24 0.07 0.01 0.05



Scenario 1 Peak Hour Demand Modeling Results

ID
Demand 

(L/s)

Elevation 

(m)

Head 

(m)

Pressure 

(kPa)

J-01 0.00 107.50 156 478

J-02 0.00 107.50 156 478

J-03 2.40 107.50 156 479

J-04 3.49 107.50 156 478

J-05 3.37 107.50 156 478

J-06 0.00 107.50 156 477

J-07 3.49 107.50 156 477

J-08 1.69 107.50 156 477

J-09 3.47 107.50 156 477

J-10 6.33 107.50 156 477

J-11 1.02 107.50 156 477

J-12 2.11 107.50 156 477

J-13 1.99 107.50 156 477

J-14 1.82 107.50 156 477

J-15 1.69 107.50 156 477

J-16 1.89 107.50 156 477

J-17 0.91 107.50 156 477

J-18 3.03 107.50 156 477

J-19 2.35 107.50 156 477

J-20 2.27 107.50 156 477

J-21 1.24 107.50 156 478

J-22 9.75 107.50 156 477

J-23 1.36 107.50 156 477

J-24 0.00 107.50 156 479

J-25 1.99 107.50 156 477

J-26 0.00 107.50 156 477

J-27 0.00 107.50 156 478

J-28 13.96 107.50 156 478

J-29 0.00 107.50 157 481

J-30 3.91 107.50 156 477

J-31 6.98 107.50 156 478

J-32 2.89 107.50 156 477

J-33 11.43 107.50 156 477



Scenario 2 Minimum Hour Demand Modeling Results

ID From Node To Node
Length 

(m)

Diameter 

(mm)
Roughness

Flow 

(L/s)

Velocity 

(m/s)

Headloss 

(m)

HL/1000 

(m/km)

P-01 J-29 RES-2 313.28 406 120 37.03 0.29 0.08 0.27

P-02 RES-1 J-29 552.35 406 120 45.02 0.35 0.22 0.39

P-03 J-01 J-31 171.09 297 120 -3.27 0.05 0.00 0.01

P-04 J-02 RES-1 698.67 297 120 -18.56 0.27 0.24 0.35

P-05 J-02 J-09 264.74 297 120 15.05 0.22 0.06 0.23

P-06 J-01 J-28 51.01 297 120 3.27 0.05 0.00 0.01

P-07 J-09 J-22 93.11 297 120 13.24 0.19 0.02 0.19

P-08 J-22 J-07 230.24 297 120 12.70 0.18 0.04 0.17

P-09 J-07 J-05 252.27 297 120 11.25 0.16 0.03 0.14

P-10 J-05 J-04 221.60 297 120 12.25 0.18 0.04 0.16

P-11 J-24 J-29 280.71 297 120 -7.98 0.12 0.02 0.07

P-12 J-28 J-24 332.73 297 120 -5.39 0.08 0.01 0.04

P-13 RES-3 J-04 312.73 297 120 -14.62 0.21 0.07 0.22

P-14 RES-4 J-03 3.02 204 110 -0.91 0.03 0.00 0.01

P-15 J-05 J-11 89.15 155 100 -1.31 0.07 0.01 0.08

P-16 J-07 J-08 99.85 155 100 1.14 0.06 0.01 0.07

P-17 J-09 J-10 181.97 250 110 1.17 0.02 0.00 0.01

P-18 J-11 J-13 78.93 155 100 0.76 0.04 0.00 0.03

P-19 J-13 J-14 208.22 155 100 -0.51 0.03 0.00 0.01

P-20 J-15 J-16 215.66 155 100 0.99 0.05 0.01 0.05

P-21 J-17 J-18 151.69 155 100 -0.79 0.04 0.01 0.03

P-22 J-23 J-20 215.13 155 100 -0.44 0.02 0.00 0.01

P-23 J-21 J-03 217.33 155 100 0.70 0.04 0.01 0.03

P-24 J-22 J-26 80.79 204 110 -1.27 0.04 0.00 0.02

P-25 J-24 J-33 245.38 250 110 2.59 0.05 0.01 0.02

P-26 J-04 J-12 100.27 155 100 -2.69 0.14 0.03 0.32

P-27 J-27 J-28 129.64 250 110 -7.39 0.15 0.02 0.17

P-28 J-11 J-08 95.00 155 100 -2.16 0.11 0.02 0.21

P-29 J-08 J-19 190.90 155 100 -1.17 0.06 0.01 0.07

P-30 J-19 J-15 20.02 155 100 0.85 0.04 0.00 0.04

P-31 J-15 J-17 55.22 155 100 -0.30 0.02 0.00 0.01

P-32 J-17 J-06 83.74 155 100 0.41 0.02 0.00 0.01

P-33 J-26 J-23 77.39 155 100 1.91 0.10 0.01 0.17

P-34 J-13 J-12 139.45 155 100 1.09 0.06 0.01 0.06

P-35 J-12 J-14 75.45 155 100 -1.79 0.10 0.01 0.15

P-36 J-14 J-16 76.66 155 100 -2.47 0.13 0.02 0.27

P-37 J-16 J-06 80.14 155 100 -1.65 0.09 0.01 0.13

P-38 J-06 J-18 76.36 155 100 -1.24 0.07 0.01 0.08

P-39 J-18 J-20 78.48 155 100 -2.31 0.12 0.02 0.24

P-40 J-20 J-03 78.86 155 100 -2.96 0.16 0.03 0.38

P-41 J-03 J-27 62.15 155 100 -3.40 0.18 0.03 0.50

P-42 J-27 J-21 170.86 204 110 3.99 0.12 0.03 0.15

P-43 J-21 J-26 261.65 204 110 3.18 0.10 0.03 0.10

P-44 J-23 J-19 92.92 155 100 2.23 0.12 0.02 0.23

P-45 J-25 J-32 159.71 204 110 0.60 0.02 0.00 0.00

P-46 J-30 J-25 325.15 204 110 -0.41 0.01 0.00 0.00

P-47 J-31 J-02 148.17 297 120 -3.50 0.05 0.00 0.02

P-48 J-32 J-30 83.58 204 110 -0.06 0.00 0.00 0.00

P-49 J-31 J-32 116.34 204 110 -0.40 0.01 0.00 0.00

P-50 J-33 J-25 100.25 204 110 1.20 0.04 0.00 0.02



Scenario 2 Minimum Hour Demand Modeling Results

ID
Demand 

(L/s)

Elevation 

(m)

Head 

(m)

Pressure 

(kPa)

J-01 0.00 107.50 161 524

J-02 0.00 107.50 161 524

J-03 0.22 107.50 161 523

J-04 0.32 107.50 161 522

J-05 0.31 107.50 161 522

J-06 0.00 107.50 161 523

J-07 0.32 107.50 161 523

J-08 0.15 107.50 161 523

J-09 0.64 107.50 161 523

J-10 1.17 107.50 161 523

J-11 0.09 107.50 161 522

J-12 0.19 107.50 161 522

J-13 0.18 107.50 161 522

J-14 0.17 107.50 161 522

J-15 0.15 107.50 161 523

J-16 0.17 107.50 161 523

J-17 0.08 107.50 161 523

J-18 0.28 107.50 161 523

J-19 0.21 107.50 161 523

J-20 0.21 107.50 161 523

J-21 0.11 107.50 161 523

J-22 1.81 107.50 161 523

J-23 0.12 107.50 161 523

J-24 0.00 107.50 161 524

J-25 0.18 107.50 161 524

J-26 0.00 107.50 161 523

J-27 0.00 107.50 161 524

J-28 1.27 107.50 161 524

J-29 0.00 107.50 161 524

J-30 0.36 107.50 161 524

J-31 0.63 107.50 161 524

J-32 0.26 107.50 161 524

J-33 1.40 107.50 161 524



Scenario 2 Peak Hour Demand Modeling Results

ID From Node To Node
Length 

(m)

Diameter 

(mm)
Roughness

Flow 

(L/s)

Velocity 

(m/s)

Headloss 

(m)

HL/1000 

(m/km)

P-01 J-29 RES-2 313.28 406 120 -58.07 0.45 0.20 0.62

P-02 RES-1 J-29 552.35 406 120 -30.50 0.24 0.10 0.19

P-03 J-01 J-31 171.09 297 120 6.76 0.10 0.01 0.05

P-04 J-02 RES-1 698.67 297 120 -15.38 0.22 0.17 0.24

P-05 J-02 J-09 264.74 297 120 8.33 0.12 0.02 0.08

P-06 J-01 J-28 51.01 297 120 -6.76 0.10 0.00 0.05

P-07 J-09 J-22 93.11 297 120 -1.46 0.02 0.00 0.00

P-08 J-22 J-07 230.24 297 120 -9.26 0.13 0.02 0.10

P-09 J-07 J-05 252.27 297 120 -14.78 0.21 0.06 0.23

P-10 J-05 J-04 221.60 297 120 -22.35 0.32 0.11 0.49

P-11 J-24 J-29 280.71 297 120 -27.56 0.40 0.20 0.72

P-12 J-28 J-24 332.73 297 120 -14.17 0.20 0.07 0.21

P-13 RES-3 J-04 312.73 297 120 32.41 0.47 0.30 0.97

P-14 RES-4 J-03 3.02 204 110 21.45 0.66 0.01 3.31

P-15 J-05 J-11 89.15 155 100 4.20 0.22 0.07 0.74

P-16 J-07 J-08 99.85 155 100 2.03 0.11 0.02 0.19

P-17 J-09 J-10 181.97 250 110 6.33 0.13 0.02 0.13

P-18 J-11 J-13 78.93 155 100 1.66 0.09 0.01 0.13

P-19 J-13 J-14 208.22 155 100 1.16 0.06 0.01 0.07

P-20 J-15 J-16 215.66 155 100 -0.26 0.01 0.00 0.00

P-21 J-17 J-18 151.69 155 100 -0.35 0.02 0.00 0.01

P-22 J-23 J-20 215.13 155 100 -1.53 0.08 0.02 0.11

P-23 J-21 J-03 217.33 155 100 -3.94 0.21 0.14 0.65

P-24 J-22 J-26 80.79 204 110 -1.95 0.06 0.00 0.04

P-25 J-24 J-33 245.38 250 110 13.39 0.27 0.13 0.51

P-26 J-04 J-12 100.27 155 100 6.58 0.35 0.17 1.69

P-27 J-27 J-28 129.64 250 110 6.54 0.13 0.02 0.14

P-28 J-11 J-08 95.00 155 100 1.52 0.08 0.01 0.11

P-29 J-08 J-19 190.90 155 100 1.86 0.10 0.03 0.16

P-30 J-19 J-15 20.02 155 100 1.58 0.08 0.00 0.12

P-31 J-15 J-17 55.22 155 100 0.15 0.01 0.00 0.00

P-32 J-17 J-06 83.74 155 100 -0.41 0.02 0.00 0.01

P-33 J-26 J-23 77.39 155 100 1.89 0.10 0.01 0.17

P-34 J-13 J-12 139.45 155 100 -1.49 0.08 0.02 0.11

P-35 J-12 J-14 75.45 155 100 2.97 0.16 0.03 0.39

P-36 J-14 J-16 76.66 155 100 2.32 0.12 0.02 0.24

P-37 J-16 J-06 80.14 155 100 0.17 0.01 0.00 0.00

P-38 J-06 J-18 76.36 155 100 -0.25 0.01 0.00 0.00

P-39 J-18 J-20 78.48 155 100 -3.63 0.19 0.04 0.56

P-40 J-20 J-03 78.86 155 100 -7.43 0.39 0.17 2.11

P-41 J-03 J-27 62.15 155 100 7.68 0.41 0.14 2.25

P-42 J-27 J-21 170.86 204 110 1.14 0.03 0.00 0.01

P-43 J-21 J-26 261.65 204 110 3.84 0.12 0.04 0.14

P-44 J-23 J-19 92.92 155 100 2.06 0.11 0.02 0.20

P-45 J-25 J-32 159.71 204 110 -1.11 0.03 0.00 0.01

P-46 J-30 J-25 325.15 204 110 -1.09 0.03 0.00 0.01

P-47 J-31 J-02 148.17 297 120 -7.04 0.10 0.01 0.06

P-48 J-32 J-30 83.58 204 110 2.82 0.09 0.01 0.08

P-49 J-31 J-32 116.34 204 110 6.82 0.21 0.05 0.40

P-50 J-33 J-25 100.25 204 110 1.96 0.06 0.00 0.04



Scenario 2 Peak Hour Demand Modeling Results

ID
Demand 

(L/s)

Elevation 

(m)

Head 

(m)

Pressure 

(kPa)

J-01 0.00 107.50 155 470

J-02 0.00 107.50 155 470

J-03 2.40 107.50 156 471

J-04 3.49 107.50 156 471

J-05 3.37 107.50 155 470

J-06 0.00 107.50 155 469

J-07 3.49 107.50 155 470

J-08 1.69 107.50 155 470

J-09 3.47 107.50 155 469

J-10 6.33 107.50 155 469

J-11 1.02 107.50 155 470

J-12 2.11 107.50 155 470

J-13 1.99 107.50 155 470

J-14 1.82 107.50 155 469

J-15 1.69 107.50 155 469

J-16 1.89 107.50 155 469

J-17 0.91 107.50 155 469

J-18 3.03 107.50 155 469

J-19 2.35 107.50 155 469

J-20 2.27 107.50 155 470

J-21 1.24 107.50 155 470

J-22 9.75 107.50 155 469

J-23 1.36 107.50 155 469

J-24 0.00 107.50 156 470

J-25 1.99 107.50 155 469

J-26 0.00 107.50 155 470

J-27 0.00 107.50 155 470

J-28 13.96 107.50 155 470

J-29 0.00 107.50 156 472

J-30 3.91 107.50 155 469

J-31 6.98 107.50 155 470

J-32 2.89 107.50 155 469

J-33 11.43 107.50 155 469



Scenario 3 Minimum Hour Demand Modeling Results

ID From Node To Node
Length 

(m)

Diameter 

(mm)
Roughness

Flow 

(L/s)

Velocity 

(m/s)

Headloss 

(m)

HL/1000 

(m/km)

P-01 J-29 RES-2 313.28 406 120 36.90 0.29 0.08 0.27

P-02 RES-1 J-29 552.35 406 120 45.08 0.35 0.22 0.39

P-03 J-01 J-31 171.09 297 120 -4.08 0.06 0.00 0.02

P-04 J-02 RES-1 698.67 297 120 -18.53 0.27 0.24 0.34

P-05 J-02 J-09 264.74 297 120 14.28 0.21 0.06 0.21

P-06 J-01 J-28 51.01 297 120 4.08 0.06 0.00 0.02

P-07 J-09 J-22 93.11 297 120 12.46 0.18 0.02 0.17

P-08 J-22 J-07 230.24 297 120 13.05 0.19 0.04 0.18

P-09 J-07 J-05 252.27 297 120 11.53 0.17 0.04 0.14

P-10 J-05 J-04 221.60 297 120 12.54 0.18 0.04 0.17

P-11 J-24 J-29 280.71 297 120 -8.17 0.12 0.02 0.08

P-12 J-28 J-24 332.73 297 120 -5.51 0.08 0.01 0.04

P-13 RES-3 J-04 312.73 297 120 -14.96 0.22 0.07 0.23

P-14 RES-4 J-03 3.02 204 110 -0.74 0.02 0.00 0.01

P-15 J-05 J-11 89.15 155 100 -1.32 0.07 0.01 0.09

P-16 J-07 J-08 99.85 155 100 1.21 0.06 0.01 0.07

P-17 J-09 J-10 181.97 297 120 1.17 0.02 0.00 0.00

P-18 J-11 J-13 78.93 155 100 0.79 0.04 0.00 0.03

P-19 J-13 J-14 208.22 155 100 -0.50 0.03 0.00 0.01

P-20 J-15 J-16 215.66 155 100 1.00 0.05 0.01 0.05

P-21 J-17 J-18 151.69 155 100 -0.77 0.04 0.00 0.03

P-22 J-23 J-20 215.13 155 100 -0.26 0.01 0.00 0.00

P-23 J-21 J-03 217.33 155 100 0.77 0.04 0.01 0.03

P-24 J-22 J-26 80.79 250 110 -2.40 0.05 0.00 0.02

P-25 J-24 J-33 245.38 250 110 2.66 0.05 0.01 0.03

P-26 J-04 J-12 100.27 155 100 -2.74 0.15 0.03 0.33

P-27 J-27 J-28 129.64 250 110 -8.33 0.17 0.03 0.21

P-28 J-11 J-08 95.00 155 100 -2.20 0.12 0.02 0.22

P-29 J-08 J-19 190.90 155 100 -1.15 0.06 0.01 0.07

P-30 J-19 J-15 20.02 155 100 0.90 0.05 0.00 0.04

P-31 J-15 J-17 55.22 155 100 -0.26 0.01 0.00 0.00

P-32 J-17 J-06 83.74 155 100 0.43 0.02 0.00 0.01

P-33 J-26 J-23 77.39 155 100 2.13 0.11 0.02 0.21

P-34 J-13 J-12 139.45 155 100 1.11 0.06 0.01 0.06

P-35 J-12 J-14 75.45 155 100 -1.82 0.10 0.01 0.16

P-36 J-14 J-16 76.66 155 100 -2.49 0.13 0.02 0.28

P-37 J-16 J-06 80.14 155 100 -1.66 0.09 0.01 0.13

P-38 J-06 J-18 76.36 155 100 -1.22 0.06 0.01 0.08

P-39 J-18 J-20 78.48 155 100 -2.27 0.12 0.02 0.23

P-40 J-20 J-03 78.86 155 100 -2.74 0.15 0.03 0.33

P-41 J-03 J-27 62.15 155 100 -2.92 0.15 0.02 0.38

P-42 J-27 J-21 170.86 250 110 5.41 0.11 0.02 0.10

P-43 J-21 J-26 261.65 250 110 4.52 0.09 0.02 0.07

P-44 J-23 J-19 92.92 155 100 2.26 0.12 0.02 0.23

P-45 J-25 J-32 159.71 250 110 0.77 0.02 0.00 0.00

P-46 J-30 J-25 325.15 204 110 -0.31 0.01 0.00 0.00

P-47 J-31 J-02 148.17 297 120 -4.26 0.06 0.00 0.02

P-48 J-32 J-30 83.58 204 110 0.05 0.00 0.00 0.00

P-49 J-31 J-32 116.34 250 110 -0.46 0.01 0.00 0.00

P-50 J-33 J-25 100.25 250 110 1.26 0.03 0.00 0.01



Scenario 3 Minimum Hour Demand Modeling Results

ID
Demand 

(L/s)

Elevation 

(m)

Head 

(m)

Pressure 

(kPa)

J-01 0.00 107.50 161 524

J-02 0.00 107.50 161 524

J-03 0.22 107.50 161 523

J-04 0.32 107.50 161 522

J-05 0.31 107.50 161 522

J-06 0.00 107.50 161 523

J-07 0.32 107.50 161 523

J-08 0.15 107.50 161 523

J-09 0.64 107.50 161 523

J-10 1.17 107.50 161 523

J-11 0.09 107.50 161 522

J-12 0.19 107.50 161 522

J-13 0.18 107.50 161 522

J-14 0.17 107.50 161 522

J-15 0.15 107.50 161 523

J-16 0.17 107.50 161 523

J-17 0.08 107.50 161 523

J-18 0.28 107.50 161 523

J-19 0.21 107.50 161 523

J-20 0.21 107.50 161 523

J-21 0.11 107.50 161 523

J-22 1.81 107.50 161 523

J-23 0.12 107.50 161 523

J-24 0.00 107.50 161 524

J-25 0.18 107.50 161 524

J-26 0.00 107.50 161 523

J-27 0.00 107.50 161 524

J-28 1.27 107.50 161 524

J-29 0.00 107.50 161 524

J-30 0.36 107.50 161 524

J-31 0.63 107.50 161 524

J-32 0.26 107.50 161 524

J-33 1.40 107.50 161 524



Scenario 3 Peak Hour Demand Modeling Results

ID From Node To Node
Length 

(m)

Diameter 

(mm)
Roughness

Flow 

(L/s)

Velocity 

(m/s)

Headloss 

(m)

HL/1000 

(m/km)

P-01 J-29 RES-2 313.28 406 120 -57.98 0.45 0.19 0.62

P-02 RES-1 J-29 552.35 406 120 -30.59 0.24 0.11 0.19

P-03 J-01 J-31 171.09 297 120 6.56 0.09 0.01 0.05

P-04 J-02 RES-1 698.67 297 120 -15.40 0.22 0.17 0.24

P-05 J-02 J-09 264.74 297 120 7.27 0.10 0.02 0.06

P-06 J-01 J-28 51.01 297 120 -6.56 0.09 0.00 0.05

P-07 J-09 J-22 93.11 297 120 -2.53 0.04 0.00 0.01

P-08 J-22 J-07 230.24 297 120 -9.12 0.13 0.02 0.09

P-09 J-07 J-05 252.27 297 120 -14.66 0.21 0.06 0.22

P-10 J-05 J-04 221.60 297 120 -22.23 0.32 0.11 0.48

P-11 J-24 J-29 280.71 297 120 -27.39 0.40 0.20 0.71

P-12 J-28 J-24 332.73 297 120 -14.88 0.21 0.08 0.23

P-13 RES-3 J-04 312.73 297 120 32.28 0.47 0.30 0.96

P-14 RES-4 J-03 3.02 204 110 21.73 0.66 0.01 3.39

P-15 J-05 J-11 89.15 155 100 4.20 0.22 0.07 0.73

P-16 J-07 J-08 99.85 155 100 2.05 0.11 0.02 0.20

P-17 J-09 J-10 181.97 297 120 6.33 0.09 0.01 0.05

P-18 J-11 J-13 78.93 155 100 1.67 0.09 0.01 0.13

P-19 J-13 J-14 208.22 155 100 1.17 0.06 0.01 0.07

P-20 J-15 J-16 215.66 155 100 -0.25 0.01 0.00 0.00

P-21 J-17 J-18 151.69 155 100 -0.34 0.02 0.00 0.01

P-22 J-23 J-20 215.13 155 100 -1.49 0.08 0.02 0.11

P-23 J-21 J-03 217.33 155 100 -4.07 0.22 0.15 0.69

P-24 J-22 J-26 80.79 250 110 -3.16 0.06 0.00 0.04

P-25 J-24 J-33 245.38 250 110 12.50 0.25 0.11 0.45

P-26 J-04 J-12 100.27 155 100 6.56 0.35 0.17 1.68

P-27 J-27 J-28 129.64 250 110 5.63 0.11 0.01 0.10

P-28 J-11 J-08 95.00 155 100 1.51 0.08 0.01 0.11

P-29 J-08 J-19 190.90 155 100 1.87 0.10 0.03 0.16

P-30 J-19 J-15 20.02 155 100 1.61 0.09 0.00 0.12

P-31 J-15 J-17 55.22 155 100 0.17 0.01 0.00 0.00

P-32 J-17 J-06 83.74 155 100 -0.40 0.02 0.00 0.01

P-33 J-26 J-23 77.39 155 100 1.95 0.10 0.01 0.18

P-34 J-13 J-12 139.45 155 100 -1.48 0.08 0.01 0.11

P-35 J-12 J-14 75.45 155 100 2.97 0.16 0.03 0.39

P-36 J-14 J-16 76.66 155 100 2.31 0.12 0.02 0.24

P-37 J-16 J-06 80.14 155 100 0.17 0.01 0.00 0.00

P-38 J-06 J-18 76.36 155 100 -0.23 0.01 0.00 0.00

P-39 J-18 J-20 78.48 155 100 -3.60 0.19 0.04 0.55

P-40 J-20 J-03 78.86 155 100 -7.36 0.39 0.16 2.08

P-41 J-03 J-27 62.15 155 100 7.91 0.42 0.15 2.37

P-42 J-27 J-21 170.86 250 110 2.28 0.05 0.00 0.02

P-43 J-21 J-26 261.65 250 110 5.11 0.10 0.02 0.09

P-44 J-23 J-19 92.92 155 100 2.08 0.11 0.02 0.20

P-45 J-25 J-32 159.71 250 110 -1.98 0.04 0.00 0.01

P-46 J-30 J-25 325.15 204 110 -1.07 0.03 0.00 0.01

P-47 J-31 J-02 148.17 297 120 -8.13 0.12 0.01 0.08

P-48 J-32 J-30 83.58 204 110 2.84 0.09 0.01 0.08

P-49 J-31 J-32 116.34 250 110 7.71 0.16 0.02 0.18

P-50 J-33 J-25 100.25 250 110 1.07 0.02 0.00 0.00



Scenario 3 Peak Hour Demand Modeling Results

ID
Demand 

(L/s)

Elevation 

(m)

Head 

(m)

Pressure 

(kPa)

J-01 0.00 107.50 155 470

J-02 0.00 107.50 155 470

J-03 2.40 107.50 156 471

J-04 3.49 107.50 156 471

J-05 3.37 107.50 155 470

J-06 0.00 107.50 155 469

J-07 3.49 107.50 155 470

J-08 1.69 107.50 155 470

J-09 3.47 107.50 155 470

J-10 6.33 107.50 155 469

J-11 1.02 107.50 155 470

J-12 2.11 107.50 155 470

J-13 1.99 107.50 155 470

J-14 1.82 107.50 155 469

J-15 1.69 107.50 155 469

J-16 1.89 107.50 155 469

J-17 0.91 107.50 155 469

J-18 3.03 107.50 155 469

J-19 2.35 107.50 155 469

J-20 2.27 107.50 155 470

J-21 1.24 107.50 155 470

J-22 9.75 107.50 155 470

J-23 1.36 107.50 155 469

J-24 0.00 107.50 156 470

J-25 1.99 107.50 155 469

J-26 0.00 107.50 155 470

J-27 0.00 107.50 155 470

J-28 13.96 107.50 155 470

J-29 0.00 107.50 156 472

J-30 3.91 107.50 155 469

J-31 6.98 107.50 155 470

J-32 2.89 107.50 155 469

J-33 11.43 107.50 155 469
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Scenario 1 Fire Flow Modeling Results

ID
Static Demand 

(L/s)

Fire-Flow Demand 

(L/s)

Residual Pressure 

(kPa)

Available Flow at Hydrant 

(L/s)

Available Flow Pressure 

(kPa)

J-01 0.00 283 316 631 140

J-02 0.00 250 373 741 140

J-03 1.09 167 384 1737 140

J-04 1.59 283 325 595 140

J-05 1.53 283 301 517 140

J-06 0.00 167 233 206 140

J-07 1.59 250 331 534 140

J-08 0.77 167 296 252 140

J-09 1.93 250 342 583 140

J-10 3.52 250 129 248 140

J-11 0.46 167 311 267 140

J-12 0.96 167 276 233 140

J-13 0.90 167 245 213 140

J-14 0.83 167 252 216 140

J-15 0.77 167 275 235 140

J-16 0.86 167 242 211 140

J-17 0.41 167 233 206 140

J-18 1.38 167 235 209 140

J-19 1.07 167 287 246 140

J-20 1.03 167 283 248 140

J-21 0.56 283 146 289 140

J-22 5.42 250 340 597 140

J-23 0.62 167 292 250 140

J-24 0.00 167 435 763 140

J-25 0.90 167 358 320 140

J-26 0.00 283 214 361 140

J-27 0.00 283 252 469 140

J-28 6.34 283 316 663 140

J-29 0.00 167 483 1931 140

J-30 1.78 167 314 261 140

J-31 3.17 283 331 655 140

J-32 1.31 167 366 338 140

J-33 5.58 283 194 326 140



Scenario 2 Fire Flow Modeling Results

ID
Static Demand 

(L/s)

Fire-Flow Demand 

(L/s)

Residual Pressure 

(kPa)

Available Flow at Hydrant 

(L/s)

Available Flow Pressure 

(kPa)

J-01 0.00 283 260 546 140

J-02 0 250 315 656 140

J-03 1.09 167 348 1588 140

J-04 1.59 283 285 549 140

J-05 1.53 283 259 473 140

J-06 0 167 185 186 140

J-07 1.59 250 291 494 140

J-08 0.77 167 248 229 140

J-09 1.93 250 295 529 140

J-10 3.52 250 82 223 140

J-11 0.46 167 263 242 140

J-12 0.96 167 228 212 140

J-13 0.9 167 198 194 140

J-14 0.83 167 203 196 140

J-15 0.77 167 227 213 140

J-16 0.86 167 193 191 140

J-17 0.41 167 185 187 140

J-18 1.38 167 187 189 140

J-19 1.07 167 239 223 140

J-20 1.03 167 238 226 140

J-21 0.56 283 108 258 140

J-22 5.42 250 297 545 140

J-23 0.62 167 243 227 140

J-24 0 167 372 678 140

J-25 0.9 167 295 285 140

J-26 0 283 177 325 140

J-27 0 283 220 414 140

J-28 6.34 283 262 573 140

J-29 0 167 406 1725 140

J-30 1.78 167 252 232 140

J-31 3.17 283 270 567 140

J-32 1.31 167 304 302 140

J-33 5.58 283 128 280 140



Scenario 3 Fire Flow Modeling Results

ID
Static Demand 

(L/s)

Fire-Flow Demand 

(L/s)

Residual Pressure 

(kPa)

Available Flow at Hydrant 

(L/s)

Available Flow Pressure 

(kPa)

J-01 0 283 264 555 140

J-02 0 250 316 667 140

J-03 1.09 167 348 1593 140

J-04 1.59 283 286 554 140

J-05 1.53 283 261 479 140

J-06 0 167 186 187 140

J-07 1.59 250 294 509 140

J-08 0.77 167 248 229 140

J-09 1.93 250 298 557 140

J-10 3.52 250 220 327 140

J-11 0.46 167 263 243 140

J-12 0.96 167 228 212 140

J-13 0.90 167 198 194 140

J-14 0.83 167 203 197 140

J-15 0.77 167 228 214 140

J-16 0.86 167 194 192 140

J-17 0.41 167 186 187 140

J-18 1.38 167 188 190 140

J-19 1.07 167 240 224 140

J-20 1.03 167 239 226 140

J-21 0.56 283 200 374 140

J-22 5.42 250 301 591 140

J-23 0.62 167 247 230 140

J-24 0 167 373 699 140

J-25 0.9 167 333 382 140

J-26 0 283 232 436 140

J-27 0 283 233 457 140

J-28 6.34 283 267 585 140

J-29 0 167 406 1734 140

J-30 1.78 167 284 269 140

J-31 3.17 283 273 584 140

J-32 1.31 167 341 422 140

J-33 5.58 283 181 327 140
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APPENDIX D 
• Sanitary Sewer Design Sheet (DSEL, May 2018) 

• Excerpt from Maple Grove Trunk Sanitary Sewer Design Sheet (Stantec, CCL, 
IBI, June 2006)   

• KWPS ECA (MOECC, September 2015) 

 

  





SANITARY SEWER CALCULATION SHEET

CLIENT: 2325483 Ontario Inc. DESIGN PARAMETERS

LOCATION: 195 Huntmar Drive Avg. Daily Flow Res. 280         L/p/d Peak Fact Res. Per Harmons, where K=0.8 Infiltration / Inflow 0.33 L/s/ha

FILE REF: 12-624 Avg. Daily Flow Comm. 28,000    L/ha/d Peak Fact. Comm. 1.5 or 1 Min. Pipe Velocity 0.60 m/s full flowing

DATE: 24-May-18 Avg. Daily Flow Instit. 28,000    L/ha/d Peak Fact. Instit. 1.5 or 1 Max. Pipe Velocity 3.00 m/s full flowing

Avg. Daily Flow Indust. 35,000    L/ha/d Peak Fact. Indust. per MOE graph Mannings N 0.013

Avg. Park Flow 9,300      L/ha/d

Area ID Up Down Area Pop. Peak. Qres Area Accu. Area Accu. Area Accu. Area Accu. QC+I+I Total Accu. Infiltration Total DIA Slope Length Ahydraulic R Velocity Qcap Q / Q full

Area Pop. Fact. Area Area Area Area Area Area Flow Flow

(ha) Singles Semi's Town's Apt's (ha) (-) (L/s) (ha) (ha) (ha) (ha) (ha) (ha) (ha) (ha) (L/s) (ha) (ha) (L/s) (L/s) (mm) (%) (m) (m
2
) (m) (m/s) (L/s) (-)

A 65.190 4200.0 65.190 4200.0 2.85 38.81 0.00 0.00 0.00 0.00 0.00 65.190 65.190 21.513 60.32

B 0.000 0.0 65.190 4200.0 2.85 38.81 0.000 0.38 0.380 0.000 0.000 0.04 0.380 65.570 21.638 60.49

C 19.480 1593.0 84.670 5793.0 2.75 51.59 0.000 0.380 0.000 0.000 0.04 19.480 85.050 28.067 79.70

D 2.270 346.0 86.940 6139.0 2.73 54.29 0.000 0.380 0.000 0.000 0.04 2.270 87.320 28.816 83.15

E 0.000 86.940 6139.0 2.73 54.29 4.08 4.080 0.380 0.000 0.000 2.02 4.080 91.400 30.162 86.48

F 0.000 86.940 6139.0 2.73 54.29 1.57 5.650 0.380 0.000 0.000 2.79 1.570 92.970 30.680 87.76

G 0.510 20.0 87.450 6159.0 2.73 54.45 5.650 0.380 0.000 0.000 2.79 0.510 93.480 30.848 88.08

H 0.000 87.450 6159.0 2.73 54.45 5.95 11.600 0.380 0.000 0.000 5.68 5.950 99.430 32.812 92.94

I 0.000 87.450 6159.0 2.73 54.45 1.30 12.900 0.380 0.000 0.000 6.31 1.300 100.730 33.241 94.00

J 0.000 87.450 6159.0 2.73 54.45 2.28 15.180 0.380 0.000 0.000 7.42 2.280 103.010 33.993 95.86

K 0.000 87.450 6159.0 2.73 54.45 15.180 0.380 0.000 0.000 7.42 0.000 103.010 33.993 95.86

Part of MSS 32 0.000 87.450 6159.0 2.73 54.45 16.04 31.220 0.380 0.000 0.000 15.22 16.040 119.050 39.287 108.95

Part of MSS 32 1 2 0.000 87.450 6159.0 2.73 54.45 5.73 36.950 0.380 0.000 0.000 18.00 5.730 124.780 41.177 113.63 450 0.35 900.0 0.159 0.113 1.06 168.7 0.67

L 0.000 0.0 0.000 0.0 3.80 0.00 0.00 0.00 3.11 3.11 0.00 1.51 3.110 3.110 1.026 2.54

M 0.000 0.0 0.000 0.0 3.80 0.00 0.000 0.000 7.23 10.340 0.000 5.03 7.230 10.340 3.412 8.44

N 0.000 0.0 0.000 0.0 3.80 0.00 0.000 5.98 5.980 10.340 0.000 5.67 5.980 16.320 5.386 11.06

Part of MSS 34 0.000 0.0 0.000 0.0 3.80 0.00 8.15 8.150 5.980 10.340 0.000 9.63 8.150 24.470 8.075 17.71

Part of MSS 34 3 2 0.000 0.0 0.000 0.0 3.80 0.00 6.61 14.760 5.980 10.340 0.000 12.85 6.610 31.080 10.256 23.10 250 0.30 300.0 0.049 0.063 0.66 32.6 0.71

- 2 10 0.000 0.0 87.450 6159.0 2.73 54.45 51.71 6.36 10.34 0.00 30.85 0.000 155.860 51.434 136.73 450 0.30 315.0 0.159 0.113 0.98 156.2 0.88

Pipe Data

Number of Units Cumulative

by type

Location Residential Area and Population Commercial Institutional Industrial InfiltrationPark

Z:\Projects\12-624_Cavanagh_Kanata_West\B_Design\B3_Reports\B3-2_Servicing (DSEL)\2018-05-24_FSR\ss\san-2018-05-25_624.xlsx
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APPENDIX E 
• Storm Sewer Design Sheet (DSEL, May 2018) 

• Storm Servicing Profiles (DSEL, May 2018) 

• Pond 4 ECA (MOE, October 2014) 

  





STORM SEWER CALCULATION SHEET (RATIONAL METHOD)
Local Roads Return Frequency = 2 years

Collector Roads Return Frequency = 5 years

Manning 0.013 Arterial Roads Return Frequency = 10 years

Time of Intensity Intensity Intensity Intensity Peak Flow DIA. (mm)DIA. (mm) TYPE SLOPE LENGTH CAPACITY VELOCITYTIME OF RATIO

Indiv. Accum. Indiv. Accum. Indiv. Accum. Indiv. Accum. Conc. 2 Year 5 Year 10 Year 100 Year

Location From Node To Node 2.78 AC 2.78 AC 2.78 AC 2.78 AC 2.78 AC 2.78 AC 2.78 AC 2.78 AC (min) (mm/h) (mm/h) (mm/h) (mm/h) Q (l/s) (actual) (nominal) (%) (m) (l/s) (m/s) FLOW (min.) Q/Q full

TRUNK 3

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 13.47

2.37 0.70 4.61 4.61 0.00 0.00 0.00 0.00 0.00 0.00

11 12 0.00 4.61 0.00 0.00 4.29 0.70 8.35 8.35 0.00 0.00 13.47 65.63 88.85 104.08 152.04 1172 1050 1050 CONC 0.30 97.5 1495.6798 1.7273 0.9408 0.783

12 19 0.00 4.61 0.00 0.00 0.00 8.35 0.00 0.00 14.41 63.20 85.51 100.15 146.27 1128 1050 1050 CONC 0.30 23.0 1495.6798 1.7273 0.2219 0.754

0.28 0.70 0.54 5.16 0.00 0.00 0.00 8.35 0.00 0.00

19 20 0.00 5.16 0.00 0.00 0.00 8.35 0.00 0.00 14.63 62.65 84.77 99.28 144.98 1152 1350 1350 CONC 0.25 74.5 2668.7010 1.8644 0.6660 0.432

0.00 5.16 0.00 0.00 0.00 0.00 0.00 8.35 0.00 0.00 15.30

0.00 5.16 0.00 0.00 0.71 0.70 1.38 9.73 0.00 0.00

20 21 5.54 0.70 10.78 15.94 0.00 0.00 0.00 9.73 0.00 0.00 15.30 61.07 82.61 96.74 141.26 1915 1350 1350 CONC 0.40 97.5 3375.6694 2.3583 0.6891 0.567

To CENTERLINE14, Pipe 21 - 22 15.94 0.00 9.73 0.00 15.99

TRUNK 4

1 2 5.32 0.70 10.35 10.35 0.00 0.00 0.00 0.00 0.00 0.00 10.00 76.81 104.19 122.14 178.56 795 750 750 CONC 0.80 106.5 995.7452 2.2539 0.7875 0.799

2 3 6.22 0.70 12.10 22.46 0.00 0.00 0.00 0.00 0.00 0.00 10.79 73.91 100.21 117.45 171.67 1660 1050 1050 CONC 0.75 115.0 2364.8774 2.7311 0.7018 0.702

3 4 0.00 22.46 0.00 0.00 0.00 0.00 0.00 0.00 11.49 71.52 96.93 113.59 166.00 1606 1050 1050 CONC 0.75 117.0 2364.8774 2.7311 0.7140 0.679

4 21 6.14 0.70 11.95 34.41 0.00 0.00 0.00 0.00 0.00 0.00 12.20 69.27 93.84 109.95 160.65 2383 1200 1200 CONC 1.00 98.0 3898.7303 3.4472 0.4738 0.611

Contribution From CENTERLINE13, Pipe 20 - 21 15.94 0.00 9.73 0.00 15.99

0.93 0.70 1.81 52.15 0.00 0.00 0.00 9.73 0.00 0.00

21 22 0.00 52.15 0.00 0.00 4.40 0.70 8.56 18.29 0.00 0.00 15.99 59.53 80.50 94.26 137.62 4829 1650 1650 CONC 0.45 106.0 6114.1578 2.8594 0.6178 0.790

22 23 0.00 52.15 0.00 0.00 0.00 18.29 0.00 0.00 16.60 58.22 78.71 92.15 134.53 4722 1950 1950 CONC 0.20 106.0 6363.7605 2.1309 0.8291 0.742

23 24 0.00 52.15 0.00 0.00 0.00 18.29 0.00 0.00 17.43 56.56 76.44 89.48 130.62 4587 1950 1950 CONC 0.20 109.5 6363.7605 2.1309 0.8565 0.721

24 25 23.65 0.70 46.02 98.18 0.00 0.00 0.00 18.29 0.00 0.00 18.29 54.96 74.24 86.90 126.83 6985 1950 1950 CONC 0.40 121.0 8999.7165 3.0135 0.6692 0.776

25 26 0.00 98.18 0.00 0.00 0.00 18.29 0.00 0.00 18.96 53.77 72.62 85.00 124.04 6834 1950 1950 CONC 0.40 117.5 8999.7165 3.0135 0.6499 0.759

26 27 14.30 0.70 27.83 126.00 0.00 0.00 0.00 18.29 0.00 0.00 19.61 52.67 71.12 83.23 121.45 8159 2100 2100 CONC 0.50 75.0 12260.5416 3.5398 0.3531 0.665

27 28 0.00 126.00 0.00 0.00 0.00 18.29 0.00 0.00 19.96 52.09 70.33 82.31 120.09 8069 2250 2250 CONC 0.25 117.5 10420.6927 2.6208 0.7472 0.774

28 29 0.00 126.00 0.00 0.00 0.00 18.29 0.00 0.00 20.71 50.92 68.73 80.43 117.33 7887 2250 2250 CONC 0.25 111.5 10420.6927 2.6208 0.7091 0.757

To Pond 4 126.00 0.00 18.29 0.00 20.71

Definitions: Designed: PROJECT:

Q = 2.78 AIR, where Notes: A.K.

Q = Peak Flow in Litres per second (L/s) 1) Ottawa Rainfall-Intensity Curve Checked: LOCATION:

A = Areas in hectares (ha) 2) Min. Velocity = 0.80 m/s V.C.

I = Rainfall Intensity (mm/h) Dwg. Reference: File Ref: Date: Sheet No.

R = Runoff Coefficient 12-624 1

R
AREA 

(Ha)
R

LOCATION
AREA (Ha)  FLOW SEWER DATA

2 YEAR 5 YEAR 10 YEAR 100 YEAR

AREA 

(Ha)
R

AREA 

(Ha)
R

AREA 

(Ha)

195 Huntmar

City of Ottawa

May, 2018
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STORM SEWER CALCULATION SHEET (RATIONAL METHOD)
Local Roads Return Frequency = 2 years

Collector Roads Return Frequency = 5 years

Manning 0.013 Arterial Roads Return Frequency = 10 years

Time of Intensity Intensity Intensity Intensity Peak Flow DIA. (mm)DIA. (mm) TYPE SLOPE LENGTHCAPACITYVELOCITYTIME OF RATIO

Indiv. Accum. Indiv. Accum. Indiv. Accum. Indiv. Accum. Conc. 2 Year 5 Year 10 Year 100 Year

Location From Node To Node 2.78 AC 2.78 AC 2.78 AC 2.78 AC 2.78 AC 2.78 AC 2.78 AC 2.78 AC (min) (mm/h) (mm/h) (mm/h) (mm/h) Q (l/s) (actual) (nominal) (%) (m) (l/s) (m/s) FLOW (min.) Q/Q full

TRUNK 1

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 13.09

0.00 0.00 0.07 0.70 0.14 0.14 0.00 0.00 0.00 0.00

0.00 0.00 0.11 0.70 0.21 0.35 0.00 0.00 0.00 0.00

0.00 0.00 0.33 0.70 0.64 0.99 0.00 0.00 0.00 0.00

13 16 0.92 0.70 1.79 1.79 0.00 0.99 0.00 0.00 0.00 0.00 13.09 66.69 90.30 0.00 154.54 209 600 600 PVC 0.16 90.0 246 0.87 1.73 0.85

0.00 0.00 0.00 1.79 0.00 0.99 0.00 0.00 0.00 0.00 12.86

0.00 1.79 0.10 0.70 0.19 1.19 0.00 0.00 0.00 0.00

0.00 1.79 0.16 0.70 0.31 1.50 0.00 0.00 0.00 0.00

16 17 1.64 0.70 3.19 4.98 0.00 1.50 0.00 0.00 0.00 0.00 14.81 62.21 84.17 0.00 143.95 436 900 900 CONC 0.10 90.0 572 0.90 1.67 0.76

0.00 0.00 0.00 4.98 0.00 1.50 0.00 0.00 0.00 0.00 15.77

0.00 4.98 0.30 0.70 0.58 2.08 0.00 0.00 0.00 0.00

0.00 4.98 0.43 0.70 0.84 2.92 0.00 0.00 0.00 0.00

17 18 3.82 0.70 7.43 12.42 0.00 2.92 0.00 0.00 0.00 0.00 16.48 58.48 79.06 0.00 135.14 957 975 975 CONC 0.29 78.0 1207 1.62 0.80 0.79

0.00 0.00 0.00 12.42 0.00 2.92 0.00 0.00 0.00 0.00 12.91

0.38 0.40 0.42 12.84 0.02 0.70 0.04 2.96 0.00 0.00 0.00 0.00

18 21 1.41 0.70 2.74 15.58 0.19 0.70 0.37 3.33 0.00 0.00 0.00 0.00 17.28 56.86 76.84 0.00 131.31 1142 1200 1200 CONC 0.13 64.0 1406 1.24 0.86 0.81

0.00 0.00 0.00 15.58 0.00 3.33 0.00 0.00 0.00 0.00 13.26

21 26 1.34 0.70 2.61 18.19 0.00 3.33 0.00 0.00 0.00 0.00 18.14 55.23 74.61 0.00 127.47 1253 1200 1200 CONC 0.16 82.0 1559 1.38 0.99 0.80

0.00 0.00 0.00 18.19 0.00 3.33 0.00 0.00 0.00 0.00 13.90

0.00 18.19 0.00 0.00 0.00 3.33 0.00 0.00 0.00 0.00 13.90

0.00 18.19 0.42 0.70 0.82 4.14 0.00 0.00 0.00 0.00

0.45 0.70 0.88 19.07 0.00 4.14 0.00 0.00 0.00 0.00

0.59 0.70 1.15 20.21 0.00 4.14 0.00 0.00 0.00 0.00

0.00 20.21 0.72 0.70 1.40 5.55 0.00 0.00 0.00 0.00

26 46 1.17 0.70 2.28 22.49 0.00 5.55 0.00 0.00 0.00 0.00 19.13 53.47 72.21 0.00 123.33 1603 1350 1350 CONC 0.14 82.0 1997 1.40 0.98 0.80

0.00 0.00 0.00 22.49 0.00 5.55 0.00 0.00 0.00 0.00 14.27

0.00 22.49 0.20 0.70 0.39 5.94 0.00 0.00 0.00 0.00

0.34 0.70 0.66 23.15 0.00 5.94 0.00 0.00 0.00 0.00

46 47 2.88 0.70 5.60 28.76 0.00 5.94 0.00 0.00 0.00 0.00 20.11 51.85 70.01 0.00 119.53 1907 1350 1350 CONC 0.20 51.5 2387 1.67 0.51 0.80

47 HW 0.00 28.76 0.00 5.94 0.00 0.00 0.00 0.00 20.63 51.04 68.90 0.00 117.63 1877 1350 1350 CONC 0.20 39.0 2387 1.67 0.39 0.79

To Pond 7 28.76 5.94 0.00 0.00 21.02

TRUNK 2

0.42 0.70 0.82 0.82 0.00 0.00 0.00 0.00 0.00 0.00

32 33 1.98 0.80 4.40 5.22 0.00 0.00 0.00 0.00 0.00 0.00 10.00 76.81 104.19 0.00 178.56 401 825 825 CONC 0.13 64.5 518 0.97 1.11 0.77

33 36 0.34 0.70 0.66 5.88 0.00 0.00 0.00 0.00 0.00 0.00 11.11 72.79 98.67 0.00 169.01 428 825 825 CONC 0.14 81.0 537 1.00 1.34 0.80

0.00 0.00 0.00 5.88 0.00 0.00 0.00 0.00 0.00 0.00 12.21

0.00 5.88 0.13 0.70 0.25 0.25 0.00 0.00 0.00 0.00

0.00 5.88 0.18 0.70 0.35 0.60 0.00 0.00 0.00 0.00

0.66 0.70 1.28 7.17 0.00 0.60 0.00 0.00 0.00 0.00

36 37 1.72 0.80 3.83 10.99 0.00 0.60 0.00 0.00 0.00 0.00 12.45 68.51 92.80 0.00 158.86 809 1050 1050 CONC 0.14 25.0 1022 1.18 0.35 0.79

0.00 0.00 0.00 10.99 0.00 0.60 0.00 0.00 0.00 0.00 11.23

37 38 0.42 0.70 0.82 11.81 0.00 0.60 0.00 0.00 0.00 0.00 12.81 67.48 91.38 0.00 156.41 852 1050 1050 CONC 0.16 47.0 1092 1.26 0.62 0.78

0.00 0.00 0.00 11.81 0.00 0.60 0.00 0.00 0.00 0.00 12.97

38 39 0.82 0.70 1.60 13.41 0.00 0.60 0.00 0.00 0.00 0.00 13.43 65.74 89.01 0.00 152.30 935 1050 1050 CONC 0.19 31.0 1190 1.37 0.38 0.79

39 41 0.14 0.70 0.27 13.68 0.00 0.60 0.00 0.00 0.00 0.00 13.80 64.74 87.63 0.00 149.93 938 1050 1050 CONC 0.19 82.0 1190 1.37 0.99 0.79

0.00 13.68 0.00 0.00 0.00 0.60 0.00 0.00 0.00 0.00 11.43

0.00 13.68 0.63 0.70 1.23 1.83 0.00 0.00 0.00 0.00

41 44 2.11 0.80 4.69 18.37 0.00 1.83 0.00 0.00 0.00 0.00 14.80 62.25 84.22 0.00 144.03 1298 1200 1200 CONC 0.18 82.0 1654 1.46 0.93 0.78

0.00 18.37 0.10 0.70 0.19 2.02 0.00 0.00 0.00 0.00

44 43 3.21 0.80 7.14 25.51 0.00 2.02 0.00 0.00 0.00 0.00 15.73 60.09 81.26 0.00 138.93 1697 1200 1200 CONC 0.31 39.0 2171 1.92 0.34 0.78

0.00 25.51 0.41 0.70 0.80 2.82 0.00 0.00 0.00 0.00

43 430 2.92 0.80 6.49 32.00 0.00 2.82 0.00 0.00 0.00 0.00 16.07 59.35 80.25 0.00 137.19 2126 1500 1500 CONC 0.15 74.5 2738 1.55 0.80 0.78

430 490 0.00 32.00 0.00 2.82 0.00 0.00 0.00 0.00 16.87 57.67 77.96 0.00 133.23 2066 1500 1500 CONC 0.18 74.5 2999 1.70 0.73 0.69

490 HW 2.09 0.80 4.65 36.65 0.00 2.82 0.00 0.00 0.00 0.00 17.60 56.23 75.99 0.00 129.84 2275 1500 1500 CONC 0.17 65.5 2915 1.65 0.66 0.78

To Pond 7 36.65 2.82 0.00 0.00 18.27

Definitions: Designed: PROJECT:

Q = 2.78 AIR, where Notes: A.K.

Q = Peak Flow in Litres per second (L/s) 1) Ottawa Rainfall-Intensity Curve Checked: LOCATION:

A = Areas in hectares (ha) 2) Min. Velocity = 0.80 m/s V.C.

I = Rainfall Intensity (mm/h) Dwg. Reference: File Ref: Date: Sheet No.

R = Runoff Coefficient 12-624 1
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AREA (Ha)  FLOW SEWER DATA

2 YEAR 5 YEAR 10 YEAR 100 YEAR
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R
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(Ha)

195 Huntmar Drive

City of Ottawa

May, 2018
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Ministry of the Environment and Climate Change
Ministère de l’Environnement et de l’Action en 

matière de changement climatique

AMENDED ENVIRONMENTAL COMPLIANCE APPROVAL
NUMBER 4298-9Q6HQ3

Issue Date: October 31, 2014

Mattamy (Fairwinds West) Limited

50 Hines Road, Suite 100

City of Ottawa, Ontario

K2K 2M5

Site Location: Part of Lot 1, Concession 1 (March)

Kanata West Development Area

City of Ottawa

You have applied under section 20.2 of Part II.1 of the Environmental Protection Act, R.S.O. 1990, c. E. 19 

(Environmental Protection Act) for approval of:

an amendment of the stormwater management Works for the collection, treatment and disposal of stormwater 

run-off from a number of subdivision developments located along Maple Grove Road in the vicinity of 

Johnwoods Street and Huntmar Drive, serving a major part of the Kanata West Community located north of 

Hazeldean Road, south of Palladium Drive, west of the Carp River and Poole Creek in the City of Ottawa, 

providing Normal Level water quality control and erosion protection and attenuating post-development peak 

flows to pre-development levels for all storm events up to and including the 10-year storm event, to consolidate 

previous approvals and to modify the stormwater management facilities and outfalls to Poole Creek and the 

Carp River, consisting of the following:

Proposed Works:

storm sewer: - modification of the outfall of the storm sewer on Maple Grove Road by extending the 2550 mm 

diameter storm sewer on Maple Grove Road from the existing manhole (MH 185) approximately 228 m in a 

northerly direction, discharging to Interim Pond 4, identified below, and removing the outlet storm sewer from 

approximately 60 m west of Poole Creek (MH 185) to Poole Creek;

stormwater management facility (Interim Pond 4 - catchment area 278.3 hectares): - one (1) wet pond with 

two (2) sediment forebays and one (1) inlet pipe, located north of Maple Grove Road, south of Palladium Drive 

west of the Carp River, having a permanent pool volume of 29,736 m
3

, an extended detention volume of 22,288 

m
3

, and a total storage volume of approximately 62,820 m
3

, including the permanent pool volume, at a total 

depth of approximately 3.9 m, discharging eastward through an outlet structure to the Carp River, and ultimately 

to the Ottawa River;
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stormwater management facility (Interim Pond 1): - decommissioning and removal of the wet pond located 

on the south side of Maple Grove Road, east of Huntmar Drive upon completion of construction of Interim Pond 

4;

Previous Works:

Under Approval 6206-8X7JWX, issued August 16, 2012:

storm and sanitary sewers on Maple Grove Road, consisting of the following:

- trunk and local storm sewer on Maple Grove Road from Johnwoods Street (MH 401) to Montserrat Street (MH 

107), from approximately 120 m east of Rosehill Avenue (existing MH 181) to approximately 60 m west of 

Poole Creek (MH 185), and an outlet storm sewer from approximately 60 m west of Poole Creek (MH 185) to 

Poole Creek;

- trunk sanitary sewer on Maple Grove Road from Johnwoods Street (MH 104A) to Montserrat Street (MH 

110A), and from approximately 245 m east of Rosehill Avenue (existing MH 96) to approximately 50 m west of 

Poole Creek (MH 98);

- local sanitary sewers along the Maple Grove Road frontage of Fairwinds West subdivision and Poole Creek 

Village (Tartan) subdivision connecting to the trunk sanitary sewer from MH 118A to MH 107A and from MH 

117A to MH 110A;

Under Approval 1716-9CHP4Z, issued November 4, 2013:

oil and grit separator at the inlet to Interim Pond 1; (Note: This oil and grit separator was approved but never 

constructed.)

stormwater management facility (Interim Pond 1 - catchment area 125.47 hectares): - a wet pond with a 

sediment forebay, located on the south side of Maple Grove Road, east of Huntmar Drive, providing Enhanced 

Level water quality control and erosion protection and attenuating post-development peak flows to 

pre-development levels for all storm events up to and including the 100-year storm event, discharging to Poole 

Creek;

temporary stormwater diversion ditch: - a temporary storm conveyance ditch to divert flows from the 

Bryanston Gate subdivision to an existing storm sewer on Maple Grove Road to allow for deep service 

construction west on Maple Grove Road from its current termination at Montserrat Street to Johnwoods Street, 

ultimately discharging to the Interim Pond 1; (Note: The temporary diversion ditch was removed upon 

completion of construction of the trunk storm sewer on Maple Grove Road under 6206-8X7JWX.)

including erosion/sedimentation control measures during construction and all other controls and appurtenances 

essential for the proper operation of the aforementioned Works;

all in accordance with the submitted supporting documents listed in Schedule "A" forming part of this Approval.

For the purpose of this environmental compliance approval, the following definitions apply:
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"Approval" means this entire document including the application and any supporting documents listed in any 

schedules in this Approval;

"Director" means a person appointed by the Minister pursuant to section 5 of the Environmental Protection Act 

for the purposes of Part II.1 of the Environmental Protection Act;

"District Manager" means the District Manager of the Ottawa office of the Ministry;

"Ministry" means the ministry of the government of Ontario responsible for the Environmental Protection Act 

and the Ontario Water Resources Act and includes all officials, employees or other persons acting on its behalf;

"Owner" means the Mattamy (Fairwinds West) Limited and includes their successors and assignees;

"Previous Works" means those portions of the sewage Works previously approved under an Approval;

"Water Supervisor" means the Water Supervisor of the Ottawa-Cornwall office of the Ministry;

"Works" means the sewage works described in the Owner's application(s) and this Approval.

You are hereby notified that this environmental compliance approval is issued to you subject to the terms and 

conditions outlined below:

TERMS AND CONDITIONS

1. GENERAL PROVISIONS

(1) The Owner shall ensure that any person authorized to carry out work on or operate any aspect of the 

Works is notified of this Approval and the Conditions herein and shall take all reasonable measures to 

ensure any such person complies with the same.

(2) The designation of The City of Ottawa as the operating authority of the site on the application for 

approval of the Works does not relieve the Owner from the responsibility of complying with any and all 

of the Conditions of this Approval.

(3) Except as otherwise provided by these Conditions, the Owner shall design, build, install, operate and 

maintain the Works in accordance with the description given in this Approval, and the application for 

approval of the Works.

(4) Where there is a conflict between a provision of any submitted document referred to in this Approval 

and the Conditions of this Approval, the Conditions in this Approval shall take precedence, and where 

there is a conflict between the listed submitted documents, the document bearing the most recent date 

shall prevail.

(5) Where there is a conflict between the listed submitted documents, and the application, the application 

shall take precedence unless it is clear that the purpose of the document was to amend the application.
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(6) The Conditions of this Approval are severable. If any Condition of this Approval, or the application 

of any requirement of this Approval to any circumstance, is held invalid or unenforceable, the 

application of such Condition to other circumstances and the remainder of this Approval shall not be 

affected thereby.

(7) The issuance of, and compliance with the Conditions of this Approval does not:

(a) relieve any person of any obligation to comply with any provision of any applicable statute, 

regulation or other legal requirement, including, but not limited to, the obligation to obtain 

approval from the local conservation authority necessary to construct or operate the sewage Works; 

or

(b) limit in any way the authority of the Ministry to require certain steps be taken to require the 

Owner to furnish any further information related to compliance with this Approval.

(8) This Approval includes the treatment and disposal of stormwater run-off from a catchment area of 

278.3 hectares draining to Interim Pond 4, assuming an average imperviousness of 37%. Any future 

development changes within the total drainage area that might increase the required storage volumes or 

increase the flows to or from Interim Pond 4 or any structural/physical changes to Interim Pond 4, 

including the inlets or outlets, will require an amendment to this Approval.

2. EXPIRY OF APPROVAL

(1) This Approval will cease to apply to those parts of the proposed Works which have not been 

constructed within five (5) years of the date of this Approval.

 3. CHANGE OF OWNER

(1) The Owner shall notify the District Manager and the Director, in writing, of any of the following 

changes within thirty (30) days of the change occurring:

(a) change of Owner;

(b) change of address of the Owner; 

(c) change of partners where the Owner is or at any time becomes a partnership, and a copy of the 

most recent declaration filed under the Business Names Act, R.S.O. 1990, c. B17 shall be included 

in the notification to the District Manager;

(d) change of name of the corporation where the Owner is or at any time becomes a corporation, 

and a copy of the most current information filed under the Corporations Information Act, R.S.O. 

1990, c. C39 shall be included in the notification to the District Manager.

(2) In the event of any change in ownership of the Works, other than a change in ownership to the 
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municipal, i.e. assumption of the Works, the Owner shall notify the succeeding owner in writing of the 

existence of this Approval, and a copy of such notice shall be forwarded to the District Manager and the 

Director.

(3) Notwithstanding any other requirements in this Approval, upon transfer of the ownership of the 

Works to a municipality, if applicable, any reference to the "District Manager" within the Terms and 

Conditions of this Approval shall be replaced with "Water Supervisor".

 4. OPERATION AND MAINTENANCE

The Owner shall, upon issuance of this Approval, carry out the following operation and maintenance 

program:

(1) The Owner shall undertake routine visual inspections of the Works over the lifetime of the Works 

including inspection of the facility after each large event (15 mm or greater in the previous 24 hours as 

required by the City of Ottawa's Kanata West Overall Monitoring Plan) to ensure proper functioning of 

the facility including confirming adequacy of the general site conditions (erosion / landscaping etc.), 

depth of sediment accumulation,  proper functioning of the monitoring equipment, and Works' inlet and 

outlet controls.  As required the Owner shall clean and maintain the Works to to ensure proper 

functioning of the facility and to prevent  excessive build up of sediments and/or vegetation within 

Interim Pond 4. 

(2) The Owner shall ensure that the design minimum liquid retention volume (permanent pool) is 

maintained within the main cell, and that the water levels are monitored to determine draw down 

characteristics of the facility (typically 24 – 48 hours). Flow monitoring is not proposed in this program.

(3) The Owner shall maintain a logbook to record the results of these inspections and any cleaning and 

maintenance operations undertaken, and shall keep the logbook at the Owner's local office for inspection 

by the Ministry.The logbook shall include the following:

(a)  the name of the Works; and

(b) the date and results of each inspection, maintenance and cleaning, including an estimate of the 

quantity of any materials removed.

(4) The Owner shall prepare an operations manual within three (3) months of the issuance of this 

Approval, that includes, but is not limited to, the following information:

(a) operating procedures for routine operation of the Works;

(b) inspection programs, including frequency of inspection, for the Works and the methods or tests 

employed to detect when maintenance is necessary; 

(c) repair and maintenance programs, including the frequency of repair and maintenance for the 

Works; and 
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(d) procedures for the inspection and calibration of monitoring equipment.

(5) The Owner shall maintain the operations manual current and retain a copy at the Owner's local office 

for the operational life of the Works and upon request make the manual available to the staff of the 

Ministry as well as the City of Ottawa.

 5. MONITORING AND RECORDING

(1) The Owner shall carry out a monitoring program for the inspection and maintenance of the Works as 

per the standardized SWM monitoring program specified by the City of Ottawa for the Kanata West 

Area and the requirements of the Mississippi Valley Conservation Authority.

(2) The Owner shall copy the District Manager/Water Supervisor on any and all reports submitted to the 

City of Ottawa and/or the Mississippi Valley Conservation Authority related to the operation and 

maintenance of the Works.

(3) A minimum of two (2) years after 90% of the homes in the residential subdivisions within the 

drainage catchment area of Interim Pond 4 have been occupied and the monitoring program for the 

maintenance and inspection of the Works has been rigorously followed, the requirement to copy the 

District Manager in Subsection (2), above, may be modified by the District Manager in writing from time 

to time.

6.         TEMPORARY EROSION AND SEDIMENT CONTROL

(1) The Owner shall install and maintain temporary sediment and erosion control measures during 

construction and conduct inspections once every two (2) weeks and after each significant storm event (a 

significant storm event is defined as a minimum of 25 mm of rain in any 24 hours period). The 

inspections and maintenance of the temporary sediment and erosion control measures shall continue until 

they are no longer required and at which time they shall be removed and all disturbed areas reinstated 

properly.

(2) The Owner shall maintain records of inspections and maintenance which shall be made available for 

inspection by the Ministry, upon request. The record shall include the name of the inspector, date of 

inspection, and the remedial measures, if any, undertaken to maintain the temporary sediment and 

erosion control measures.

7. RECORD KEEPING

The Owner shall retain for a minimum of five (5) years from the date of their creation, all records and 

information related to or resulting from the operation and maintenance activities required by this 

Approval.
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Schedule "A"

1. Application from Mattamy (Fairwinds North) Limited, dated April 12, 2012, including final plans and 

specifications prepared by David Schaeffer Engineering Ltd.;

2. Application for Environmental Compliance Approval, dated September 10, 2014 and received on 

September 23, 2014, submitted by David Schaeffer Engineering Ltd.;

3. Design Brief for Pond 4 Kanata West, dated August 25, 2014, prepared by J.F. Sabourin and Associates 

Inc. and David Schaeffer Engineering Ltd.;

4. Set of Engineering Drawings (22 drawings) dated August 20, 2014, prepared by David Schaeffer 

Engineering Ltd.;

5. Geotechnical Review, Proposed Stormwater Management Pond (SWMP) Design - Pond 4, dated 

September 18, 2014, prepared by Paterson Group Inc,;

6. Pipe Data Form and Storm Sewer Design Sheet, prepared by David Schaeffer Engineering Ltd.;

7. Copy of a letter from John Price of the Mississippi Valley Conservation Authority to David Schaeffer 

Engineering Ltd., dated August 29, 2014;

8. Copy of a Memorandum from Greenland International Consulting Ltd. to City of Ottawa, dated 

September 4, 2014;

9. Three (3) e-mails from Jennifer Ailey of David Schaeffer Engineering Ltd. to the Ministry, dated 

October 23, 2014; and

10. Two (2) e-mails from Jennifer Ailey of David Schaeffer Engineering Ltd. to the Ministry, dated October 

31, 2014.
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The reasons for the imposition of these terms and conditions are as follows:

1. Condition 1 is imposed to ensure that the Works are built and operated in the manner in which they were 

described for review and upon which approval was granted. This Condition is also included to emphasize 

the precedence of Conditions in the Approval and the practice that the Approval is based on the most 

current document, if several conflicting documents are submitted for review. 

2. Condition 2 is included to ensure that, when the Works are constructed, the Works will meet the 

standards that apply at the time of construction to ensure the ongoing protection of the environment..

3. Condition 3 is included to ensure that the Ministry records are kept accurate and current with respect to 

approved Works and to ensure that any subsequent Owner of the Works is made aware of the Approval 

and continue to operate the Works in compliance with it.

4. Condition 4 is included to require that the Works be properly operated and maintained such that the 

environment is protected.

5. Condition 5 is included to enable the Owner to evaluate and demonstrate the performance of the Works, 

on a continual basis, so that the Works are properly operated and maintained at a level which is 

consistent with the design objectives specified in the Approval and that the Works do not cause any 

impairment to the receiving watercourse.

6. Condition 6 is included as installation, regular inspection and maintenance of the temporary sediment 

and erosion control measures is required to mitigate the impact on the downstream receiving watercourse 

during construction, until they are no longer required.

7. Condition 7 is included to require that all records are retained for a sufficient time period to adequately 

evaluate the long-term operation and maintenance of the Works.

Upon issuance of the environmental compliance approval, I hereby revoke Approval No(s). 

6206-8X7JWX, and 1716-9CHP4Z  issued on August 16, 2012 and November 4, 2013, respectively.

In accordance with Section 139 of the Environmental Protection Act, you may by written Notice served upon 

me and the Environmental Review Tribunal within 15 days after receipt of this Notice, require a hearing by the 

Tribunal.  Section 142 of the Environmental Protection Act provides that the Notice requiring the hearing shall 

state:

1. The portions of the environmental compliance approval or each term or condition in the environmental compliance approval in 

respect of which the hearing is required, and;

2. The grounds on which you intend to rely at the hearing in relation to each portion appealed.

Pursuant to subsection 139(3) of the Environmental Protection Act, a hearing may not be required with respect 

to any terms and conditions in this environmental compliance approval, if the terms and conditions are 
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substantially the same as those contained in an approval that is amended or revoked by this environmental 

compliance approval. 

The Notice should also include:

3. The name of the appellant;

4. The address of the appellant;

5. The environmental compliance approval number;

6. The date of the environmental compliance approval;

7. The name of the Director, and;

8. The municipality or municipalities within which the project is to be engaged in.

And the Notice should be signed and dated by the appellant.

This Notice must be served upon:

The Secretary*

Environmental Review Tribunal

655 Bay Street, Suite 1500

Toronto, Ontario

M5G 1E5

AND

The Director appointed for the purposes of 

Part II.1 of the Environmental Protection Act

Ministry of the Environment

2 St. Clair Avenue West, Floor 12A

Toronto, Ontario

M4V 1L5

*  Further information on the Environmental Review Tribunal’s requirements for an appeal can be obtained directly from the 

Tribunal at:  Tel: (416) 212-6349, Fax: (416) 314-4506 or www.ert.gov.on.ca

The above noted activity is approved under s.20.3 of Part II.1 of the Environmental Protection Act.
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APPENDIX F 
• Excerpt from Mississippi-Rideau Source Water Protection Plan, Schedule M (MVCA 

& RVCA, August 2014) 
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1 Introduction 

GEO Morphix Ltd. was retained by 2325483 Ontario Inc. to delineate the meander belt width and 
to assess and mitigate erosion potential within Feedmill Creek in the Kanata West Development 
Area. We understand that the valley corridor along the western boundary of the property may 
eventually be realigned to accommodate development activities. As such, the findings of this 
assessment will also inform the corridor design requirements in the case where natural corridor 
design is required. 

The primary goal of this assessment was to determine meander belt, which may be used as the 

limit of development.  

This assessment included the following components: 

 Review available background reports and mapping (geology, topography, etc.); 
 Desktop reach delineation; 
 Completion of a rapid geomorphological field assessment to document channel conditions 

and verify the desktop assessment; and  
 Review historical and recent aerial photographs to determine the limits of the meander 

belt width and to calculate channel migration rates, or estimate the meander belt width 
using models if the channel is not visible in the aerial imagery or is to be realigned. 

With regards to future erosion potential, an assessment of channel sensitivity along with 
determination of an erosion threshold for the receiving watercourse. The goal of this component 
of the assessment was to characterize erosion potential in Feedmill Creek in order to help mitigate 
future impacts and support development of a suitable SWM plan as part of the mitigation strategy.  

This component of the assessment included the following tasks: 

 A desktop analysis for determining the potential zone of impact; 
 Apply rapid geomorphic assessments to determine the overall stability of the receiving 

watercourse and to identify areas of erosion concern or at risk drainage feature based on 
field observations; 

 A detailed geomorphic assessment of a sensitive reach, the primary objective of which is 
to determine the critical flow or erosion threshold; and 

 Support appropriate strategies to address erosion concerns. 

2 Background Review 

2.1 Watershed Characteristics 

Feedmill Creek originates southwest of the study area, within the Carp Valley. The creek generally 

flows northeast through agricultural fields, bending to the northwest and flowing along the western 
boundary of the subject property. It continues across Highway 417 and then flows northeast 
through a mix of industrial, forested and agricultural areas to its outlet at Carp River in Kanata. 
The study area contains a mix of the aforementioned land use types. Portions of the channel have 
been historically or recently straightened and others retain more natural features. Reach 

delineation was refined through field observation.  

Channel morphology and planform are largely governed by the flow regime and the availability 
and type of sediments (i.e., surficial geology) within the stream corridor.  Physiography, riparian 
vegetation and land use also physically influence the channel.  These factors are explored as they 
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not only offer insight into existing conditions, but also potential changes that could be expected 
in the future as they relate to a proposed activity. 

Physiographically, the majority of Feedmill Creek within the Kanata West Development Area 
project site overlies fine-textured glaciomarine deposits containing silt and clay with minor sand 

and gravel, associated with the former marine bed of the Champlain Sea. Upstream reaches of 
Feedmill Creek, including the northwest reach along the subject property overlies organic deposits 
containing peat, muck and marl. Underlying Paleozoic bedrock is exposed in localized areas and 
acts as a topographic control through the area (OGS, 2010). 

Monthly precipitation averages at Ottawa MacDonald-Cartier Int’l A (Climate ID 6106000) range 
from a low of 54.3 mm in February to a high of 92.8 mm in July.  During the winter months, most 

of the precipitation is in the form of snow.  During spring, snowmelt and rain-on-snow events 

likely generate long-duration high flows in watercourses, which result in the most significant flows 
with respect to shaping the channel.  Convective storms during the summer are also likely to have 
a role in shaping the channel, but are less significant due to the short duration of high flows.  

2.2 Reach Delineation 

Reaches are homogeneous segments of channel used in geomorphological investigations.  They 
are studied semi-independently as each is expected to function in a manner that is at least slightly 
different from adjoining reaches.  This allows for a meaningful characterization of a watercourse 
as the aggregate of reaches, or an understanding of a particular reach, for example, as it relates 
to a proposed activity. 

Reaches are delineated based on changes in the following: 

 Channel planform; 

 Channel gradient; 
 Physiography; 
 Land cover (land use or vegetation); 
 Flow, due to tributary inputs; 
 Soil type and surficial geology; and 
 Certain types of channel modifications by humans. 

This follows scientifically defensible methodology proposed by Montgomery and Buffington (1997), 

Richards et al. (1997) and the Toronto and Region Conservation Authority (2004) as well as 
others. 

Reaches were first delineated as a desktop exercise using available data and information, such as 
aerial photography, topographic maps, geology information, and physiography maps.  These 
results were then verified in the field.  

Five (5) reaches were delineated for Feedmill Creek including one reach (Reach 5) along the 

boundary of the subject property. Four additional reaches were defined within the length of stream 

downstream that was investigated as part of the assessment. These reaches were defined based 
on the location of road crossings as well as changes in land use, planform and gradient. Reaches 
were numbered from downstream to upstream to provide a geographic context. A reach map is 
provided in Appendix A. 
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2.3 Historical Assessment 

3 Field Observations 

Reach observations and channel measurements were collected on July 5th and 6th, 2016. 
Photographs are provided in Appendix B and field observations are provided in Appendix C for 
reference. Rapid geomorphological assessments for each reach were completed on July 5th, 2016. 
A detailed assessment for one reach was completed on July 6th, 2016. 

3.1 Rapid Geomorphological Assessments 

The rapid geomorphological assessments included the following reach observations: 

 Characterization of stream form, process, and evolution using the Rapid Geomorphological 
Assessment (RGA) (MOE, 2003, VANR, 2007); 

 Assessment of the ecological function of the watercourse using the Rapid Stream 

Assessment Technique (RSAT) (Galli, 1996); 
 Stream classification following a modified Downs (1995) and a modified Brierley and Fryirs 

(2005) River Styles Classification approach;  
 Reach-scale habitat sketch maps based on Newson and Newson (2000) outlining channel 

substrate, flow behaviour, geomorphological units, and riparian vegetation on the day; 
 Instream estimates of bankfull channel dimensions;  
 Bed and bank material composition and structure; and 

 Georeferenced photographs to document the location of all observed erosion and 
infrastructure. 

Five (5) reaches were defined within the study area. Table 3.1 and Table 3.2, below, outline 

field observations for the observed reaches.  

Channel instability was objectively quantified through the application of the Ontario Ministry of 
the Environment’s (2003) Rapid Geomorphic Assessment (RGA).  Observations were quantified 
using an index that identifies channel sensitivity based on evidence of aggradation, degradation, 

channel widening, and planimetric adjustment.  The index produces values that indicate whether 
the channel is stable/in regime (score <0.20), stressed/transitional (score 0.21-0.40) or adjusting 
(score >0.41).   

The Rapid Stream Assessment Technique (RSAT) was also employed to provide a broader view of 
the system and consider the ecological functioning of the watercourse (Galli, 1996).  Observations 
were made of channel stability, channel scouring or sediment deposition, instream and riparian 

habitats, and water quality. The RSAT score ranks the channel as maintaining a poor (<13), fair 
(13-24), good (25-34) or excellent (35-42) degree of stream health.   

The tributary was classified according to a modified Downs (1995) Channel Evolution Model, which 

describes successional stages of a channel as a result of a perturbation, namely hydromodification.  
Understanding the current stage of the system is beneficial as this allows one to predict how the 
channel will continue to evolve, or respond to an alteration to the system.   

The River Styles Framework (Brierley and Fryirs, 2005) provides a geomorphic approach to 

examining river character, behaviour, condition and recovery potential through the identification 
of the Geomorphic Process Zone.  Geomorphic attributes are assessed, larger scale interactions 
between zones are analyzed, and historical data are studies in order to understand the historical 
evolution and future trajectories of those reaches.  This ultimately provides a physical template 
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for river management.  A modified classification approach was applied to the study reaches. Table 
1 below summarizes the results of the rapid geomorphological assessments.  

Table 3.1. Rapid Assessment results by reach 

Reach 

RGA (MOE, 2003) RSAT (Galli, 1996) 

Downs’ Channel 
Evolution Model 

(1995) 

River Styles 
Framework 

(Brierley and 
Fryirs, 2005) 

Score Condition 
Dominant 

Systematic 
Adjustment 

Score Condition 
Limiting 
Features 

1 0.25 
In 

Transition/ 
Stress 

Aggradation 27 Good  
Riparian 
Habitat 

Conditions 

d - Selective 
deposition 
resulting in 

reduced channel 
width 

Meandering,  
relatively stable, 
suspended load 

dominated, low to 
moderate stream 

power 

2 0.28 
In 

Transition/ 
Stress 

Aggradation 29 Good 
Riparian 
Habitat 

Conditions 

d - Selective 

deposition 
resulting in 

reduced channel 
width 

Meandering,  
relatively stable, 
suspended load 

dominated, low to 
moderate stream 

power 

3 0.30 
In 

Transition/ 
Stress 

Aggradation, 
Widening 

34 Good 
Scouring 

/Sediment 
Deposition 

d - Selective 
deposition 
resulting in 

reduced channel 
width 

Meandering,  
relatively stable, 
suspended load 

dominated, 
moderate stream 

power 

4 0.19 In Regime Widening 27 Good 
Riparian 
Habitat 

Conditions 

d - Selective 
deposition 
resulting in 

reduced channel 
width 

Meandering,  
relatively stable, 
suspended load 
dominated, low 
stream power 

5 0.19 In Regime Aggradation 23 Good 

Riparian 

Habitat 
Conditions 

d - Selective 
deposition 

resulting in 
reduced channel 

width 

Straight,  
relatively stable, 

suspended load 
dominated, low 
stream power 

 

Reach 1 was classified according to the River Styles framework as a suspended load channel with 
a low to moderate gradient and stream power. The creek exists as a single channel and follows a 
meandering pattern, partially confined by valley sides both historically occurring and associated 
with recent development activities. A portion of the channel, mid-reach, has been recently 

straightened and realigned along the south valley wall; historically the entire reach has been 
meandering, with some meanders contacting the valley wall. A new crossing has been established 

along the straightened portion of the reach. Aggradation was noted throughout a substantial 
portion of the reach, including large sand deposits along bars, on the bed and sand deposits on 
top of banks. Erosion was less prominent (approximately 5-30%) and consisted mainly of 
undercutting, measured up to 0.33 m. Generally, bank angles ranged 30° to 90°. Riparian 
vegetation consisted mainly of dense grasses with shrubs along limited sections, both providing 

stability to channel bank material. Bank material was composed of clay to sand. Bed material 
ranged from clay to cobbles in riffles and from clay to silt in pools. Riffles comprised approximately 
30% and pools / run features comprised approximately 70% of the length of the reach. Average 
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bankfull width and depth were 3.83 m and 0.89 m, respectfully. Woody debris was present in the 
channel and cutbank at a moderate density. The stream was clear and odourless. 
 
According to the Downs’ Model of Channel Evolution (1995), Reach 1 was classified as “d – 

depositional” due to selective deposition resulting in reduced channel width. The Rapid 
Geomorphic Assessment produced a score of 0.25 or, “In Transition/Stress” with the dominant 
process being “Evidence of Aggradation” as shown by embedded riffle materials, siltation in pools, 
accretion of point bars and deposition in the overbank zone. The Rapid Stream Assessment 
Technique produced a score of 27, or “Good” with riparian habitat conditions as the limiting factor.  
 
Reach 2 exists as a sinuous single channel. It follows an irregularly meandering pattern, partially 

confined by valley sides. The meanders are smaller and less-regular than in Reach 1. Similar to 

Reach 1, it was classified as a suspended load channel with low to moderate gradient and stream 
power. Aggradation, however notable, was somewhat less-dominant a feature in this reach. 
Further defining this reach was exposed till along the stream bed through a large portion at the 
downstream end. Bank erosion and bank conditions were similar to Reach 1 with erosion 
approximately 5-30%, bank angles generally ranging 60° to 90° and undercuts averaging 0.28 

m. Bank composition was also similar, ranging from clay to sand. Bed material ranged from clay 
to cobbles in riffles and clay to silt in pools with exposed till in both types of geomorphic unit. 
Riffles were present through approximately 20% of the reach and pools or run features were 
present through approximately 80% of the reach. Average bankfull width and depth were 2.83 m 
and 1.05 m, respectfully. Riparian vegetation consisted of dense grasses and shrubs through a 
limited extent of the reach. Woody debris was less commonly present in the channel and cutbank 
than it was in Reach 1, as was woody vegetation. Upstream of Reach 2 lie two sections running 

through culverts beneath on and off-ramps of Highway 417. The stream was clear and odourless. 
 
Rapid assessment techniques produced similar results in Reach 2 as in Reach 1. According to 

the Downs’ Model of Channel Evolution (1995), Reach 2 was classified as “d – depositional” due 
to selective deposition resulting in reduced channel width. The Rapid Geomorphic Assessment 
produced a score of 0.28 or, “In Transition/Stress” with slightly less dominance on “Evidence of 
Aggradation” and a greater amount of “Evidence of Degradation” than Reach 1. The Rapid Stream 

Assessment Technique produced a score of 29, or “Good” with riparian habitat conditions as the 
limiting factor.  
 
Reach 3 was classified according to the River Styles Framework as a suspended load channel with 
a moderate gradient and moderate stream power. This reach flowed as a single, well-defined, 
meandering channel. The valley setting and meanders were generally wider than in other reaches 

observed however the channel still exhibited partial confinement. The channel flowed through a 
dense cedar forest. As such, bank material was comprised of a greater fraction of mineral soil and 
was stabilized by a greater proportion of tree roots as compared to other observed reaches. Also 
resulting from the forested surroundings was a greater amount of woody debris in the channel 
and on banks. Evidence of both erosion and deposition were noted throughout the reach. Bank 
erosion ranged approximately 30-60% with bank angles ranging 60° to 90° and undercuts ranging 

0.2 to 0.5 m. Exposed roots and leaning trees were common. Bank composition ranged from clay 

to sand. Sand deposits were noted on outer bends, tops of banks and in pools. Bed material 
ranged from gravel to cobbles in riffles and from clay to sand in pools. Geomorphic units were 
well-developed, with riffles present along approximately 70% of the reach and pools 
approximately 30% of the reach. Average bankfull width and depth were 4.40 m and 0.80 m, 
respectfully. A length of the downstream portion flows over exposed Paleozoic bedrock. One 
informal farm crossing was noted. Reach 3 was the most sensitive reach observed in the study. 
The stream was clear and odourless. 
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According to the Downs’ Model of Channel Evolution (1995), Reach 3 was classified as “d – 
depositional” due to selective deposition resulting in reduced channel width. The Rapid 
Geomorphic Assessment produced a score of 0.30 or, “In Transition/Stress” with the dominant 
processes being “Evidence of Aggradation” and “Evidence of Widening”. The Rapid Stream 

Assessment Technique produced a score of 34, on the high end of ranking “Good” with channel 
scouring / sediment deposition as the limiting factor.  
 
Reach 4 was classified as a suspended load channel with a low to moderate gradient and stream 
power according to the River Styles Framework. The observed length of reach flows through an 
unconfined grassy floodplain with a history of beaver activity and localized ponding. Dead trees 
were noted throughout the flood plain on the bank or in the channel in several locations. This 

reach exists as a single, well-defined channel with moderate sinuosity and irregular meanders. 

Average bankfull width and depth were 2.23 m and 0.88 m, respectfully. Bed and bank material 
ranged from clay to sand with notable sand deposits in pools. Geomorphic units were less-well 
developed than in downstream reaches with riffles comprising just 10% of the stream length and 
pools/run features the remaining 90%. Deposition in pools was noted but generally less dominant 
than in downstream reaches. Bank erosion was similar in extent to reaches 1 and 2, at 

approximately 5-30%, with bank angles ranging 60° to 90° and undercuts up to 0.33 m. The 
stream was clear and odourless. 
 
According to the Downs’ Model of Channel Evolution (1995), Reach 4 was classified as “d – 
depositional” due to selective deposition resulting in reduced channel width. The Rapid 
Geomorphic Assessment produced a score of 0.19 or, “In Regime” with the dominant processes 
being “Evidence of Widening”. The Rapid Stream Assessment Technique produced a score of 27, 

or “Good” with riparian habitat conditions as the limiting factor.  
 
Reach 5 exists as a straight single channel having been previously channelized and maintained 

as such. It flows along the western border of the subject property, though a predominantly grassy, 
unconfined, agricultural/wooded setting. According to the River Styles Framework, it was classified 
as a suspended load channel with low gradient and low stream power. Average bankfull width and 
depth were 2.30 m and 0.52 m, respectfully. Geomorphic units were nearly absent through this 

reach; a single riffle was noted downstream of an informal farm crossing in a short shrubby section 
of the channel. The remainder of the channel exists as a run feature. Bed material ranged from 
clay to gravel in runs and from clay to cobbles in riffles with a high degree of embeddedness. 
Rooted emergent vegetation and rootlets were present along a substantial extent of the reach. 
This reach exists within an area dominated by wetlands and organic soils. Bank erosion was under 
5% in this reach with undercutting up to 0.12 m observed but generally quite low. Bank angles 

ranged from 60° to 90°. Deposition was noted in the channel and on top of banks.   
 
According to the Downs’ Model of Channel Evolution (1995), Reach 5 was classified as “d – 
depositional” due to selective deposition resulting in reduced channel width. The Rapid 
Geomorphic Assessment produced a score of 0.19 or, “In Regime” with the dominant processes 
being “Evidence of Aggradation”. The Rapid Stream Assessment Technique produced a score of 

23, or “Good” with riparian habitat conditions as the limiting factor.  
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Table 3.2. General channel characteristics by reach 

 

3.2 Detailed Geomorphological Assessments 

Following the initial rapid assessments, Reach 3 was identified for detailed assessment. This reach 
was selected because it is most sensitive reaches downstream of the reach that flows along the 
western boundary of the subject property that may eventually be realigned to accommodate 
development activities.  Reach 3 was identified as ‘In Transition’ as a result of aggradation and 

widening and as such was deemed suitable for determining an appropriate erosion threshold for 
the upstream subject reach.   

The detailed assessment was completed on July 6th, 2016 and included the following: 

 Long-profile, level survey of the channel centre line; 
 8 detailed cross-sectional surveys of the watercourse; 

 Detailed instream measurements at each cross-section location including bankfull channel 
geometry, riparian conditions, bank material, bank height/angle, and bank root density; 

 Bed material sampling at each cross-section following a modified Wolman’s (1954) Pebble 
Count Technique or substrate sample; and 

 Velocity, discharge and observations of active/inactive sediment transport at select 
representative cross-sections.  

A summary of the detailed assessment results is provided in Appendix D. 

Reach 
Average 
Bankfull 

Width (m) 

Average 
Bankfull 
Depth 
(m) 

Substrate 

Valley  
Type 

Riparian 
Vegetation 

Notes 
Riffle Pool 

1 3.83 0.89 
Clay to 
sand, 
cobble 

Clay to silt 
Partially 
confined 

Shrubs and 
grasses 

Straightened section 
mid-reach with new 
crossing; over-bank 

and bar sand 
deposits common 

2 2.83 1.05 Cobble, till 
Clay to silt, 

till 
Partially 
confined 

Shrubs and 
grasses 

Undercut along 
entire reach length; 
till exposed along 

bed 

3 4.4 0.8 
Sand to 
cobble, 
bedrock 

Clay to 
sand, 
cobble 

Partially 
confined 

Continuous 
cedar forest 

Well developed 
riffles and pools; 
reach in natural 
state; bedrock 

exposure along bed 

4 2.23 0.88 Clay to silt 
Clay to 
sand, 
cobble 

Partially 
confined 

Mainly grasses, 
forested areas 

Geomorphic units 
not as well defined 

as downstream 
reaches; previous 
flooding in area; 
upstream portion 

not observed 

5 2.3 0.52 
Clay to 
cobble, 
rootlets 

Clay to fine 
gravel, 
rootlets 

Unconfined Mainly grasses 

Previously 
straightened 

channel dominated 
by run feature 
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Table 3.3. Bankfull parameters of the sensitive reach 

Channel parameter Results 

Measured 

Average bankfull channel width (m) 3.79 

Average bankfull channel depth (m) 0.41 

Bankfull channel gradient (%) 0.33 

D50 (mm) < 2 

D84 (mm) 50.8 

Manning’s n roughness coefficient 0.030 

Computed 

Bankfull discharge (m3/s) * 0.45 

Average bankfull velocity (m/s) 0.60 

Unit stream power at bankfull discharge (W/m2) 13.96 

Tractive force at bankfull (N/m2) 13.24 

Critical shear stress (N/m2) ** 7.02 

Flow competency for D50 (m/s) *** N/A 

Flow competency for D84 (m/s) *** 1.20 

* Based on Manning’s equation 
** Based on Shields diagram from Miller et al. (1997) 

*** Based on Komar (1987) 

 
Bank pins were installed on the tops of banks and erosion pins were installed for bank erosion 
monitoring at two representative cross sections (one riffle and one pool). Detailed measurements 
were taken at these two cross sections in order to establish a baseline should future monitoring 
activities be required. Velocity was measured at select cross sections (typically monitoring cross-
sections or riffles) to provide an estimate of stream flow at the time of observations.  

4 Meander Belt Width Assessment 

4.1 Methodology 

Most watercourses in Ontario have a natural tendency to develop and maintain a meandering 

planform, provided there are no spatial constraints.  A meander belt width assessment estimates 
the lateral extent that a meandering channel has historically occupied and will likely occupy in the 
future.  This assessment is therefore useful for determining the potential hazard to proposed 

activities in the vicinity of a stream.  

When defining the meander belt width for a creek system, unconfined and confined systems are 
treated differently.  Unconfined systems are those with poorly defined valleys or slopes well-
outside where the channel could realistically migrate.  Confined systems are those where the 

watercourse in contained within a defined valley, where valley wall contact is possible.  

In unconfined systems, the meander belt width can be graphically defined using orthorectified 
aerial imagery or through survey by determining the channel centreline and the channel’s central 
tendency (i.e. meander belt axis).   
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When watercourses are fully confined within a valley, an erosion setback is employed along with 
delineation of a stable top of slope.  Stability of the valley wall should be assessed by a qualified 
geotechnical engineer. 

Meander belt widths were estimated for two channel reaches. Reach 5 is the reach that flows 

along the western boundary of the subject property and which may eventually require realignment 
to accommodate development activities. This reach was unconfined and previously straightened. 
Reach 3 represents a reference reach located downstream exhibiting natural meandering 
features, indicators of sensitivity and partial confinement within a wide valley system. Both 
reaches exhibited defined channel banks.  

Reach 3 lies mainly within a forested area containing a high density of evergreen vegetation and 

as such, banks are not clearly visible in aerial photographs. Reach 5, as mentioned, was 

previously straightened. As such, empirical models were used to provide estimates of the meander 
belt width.  

The empirical relations from Williams (1986) were modified to include channel area and width, 
and applied using the bankfull channel dimensions such that: 

𝐵𝑤 = (18𝐴0.65 + 𝑊𝑏) × 1.2         [Eq. 1] 

𝐵𝑤 = (4.3𝑊𝑏
1.12 + 𝑊𝑏) × 1.2        [Eq. 2] 

where Bw is meander belt width (m), A is bankfull cross-sectional area (m2), and Wb is bankfull 

channel width (m).  An additional 20% buffer, or factor of safety, was applied to the computed 
belt width values.  This addresses issues of under prediction and provides a factor of safety. 

The results of these empirical models were compared with field-measured values of meander 
amplitude, for a reference meander within the immediate vicinity of the study area.  In order to 

account for the active channel, the average bankfull width, as well as a 20% factor of safety was 
applied to this meander amplitude, similar to the empirical modelling approach. 

Results of the meander belt width assessment, including the empirical modelling and desktop-

based approaches are presented in Table 4.1. 

Table 4.1. Meander belt width estimates for subject and reference reaches. 

 Meander Belt Width Method 

*Williams – Area 
(1986) (m) 

*Williams – Width 
(1986) (m) 

Reference 
Meander 

Amplitude 
Approach (m) 

Recommended 

Meander Belt 
Width (m) 

Reach 3 33 28 23 23 

Reach 5 27 16 N/A 27 

 

4.2 Results and Discussion 

Meander belt width calculations completed in the Carp River Watershed Study (CRWS) take a very 
conservative approach of 20 to 40 times the bankfull width.  This is substantially higher than 
recommended by the MNRF under their Guidelines (MNRF, 2001). To provide a more site 
appropriate meander belt width, a detailed assessment of the reach adjacent to the development 

and a downstream reference reach was completed.  The assessment suggests the meander belt 
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widths range from 16 to 33 m (based on the reference reach).  We suggest 27 m provides an 
adequate meander belt width for Reach 5 adjacent to the development.  This is greater than the 
measured meander belt width from Reach 3 (23 m).  We note that the area approach from 
Williams (1984) is more conservative than the width method that we usually employ, due to the 

uncertainty regarding a potential channel realignment. If a realignment is proposed, this can have 
an impact on the meander belt width, and should be refined based on the design geometry of the 
restored bankfull channel. 

5 Erosion Analysis 

5.1 Erosion Threshold Analysis 

An erosion threshold can be defined as the magnitude of flow required to potentially entrain and 
transport channel bed and/or bank materials.  Threshold targets are therefore provided to guide 
the design of the proposed SWMFs to ensure that natural erosion rates in the receiving 
watercourse are not accelerated. 

The erosion threshold analysis provides a depth, velocity, or discharge at which sediments of a 
particular size may potentially be entrained.  The results of the detailed geomorphic assessments 
for Reach 3 (Table 3.3) were used to inform the erosion threshold analysis.  We note that, due 
to natural variability of channel morphology and sediment characteristics within the reach, the 
computed flow characteristics only provide first approximations of erosion thresholds.  

Erosion thresholds are determined using different methods that are dependent on channel and 
sediment characteristics.  An erosion threshold, in the form of a critical discharge, was calculated 

based on the bed and bank materials and local channel geometry, as determined in the detailed 
geomorphological assessments.  Theoretically, above this discharge, entrainment and transport 

of sediment can occur.  Erosion thresholds for non-cohesive sediments may be estimated using 
either a shear stress or a velocity approach. 

One such velocity approach follows that of Komar (1987), which is based on a velocity approach, 
whereby: 

𝑉𝑐𝑟 = 57𝐷0.46 [Eq. 5] 

where Vcr is the critical velocity (cm/s) required to entrain a grain size of D (cm). 

The velocity in an average channel cross section, U, is calculated at various depths, until the 
average velocity in the cross section exceeds the critical velocity of the bed materials.  The velocity 
in the typical cross section is determined using a Manning’s approach, where the Manning’s n 

value is visually estimated, or by using the Limerinos (1970) equation: 

𝑛 =
(0.1129) 𝑅1 6⁄

1.16+2.0 log(
𝑅

𝐷84
)
 [Eq. 6] 

where R is the hydraulic radius (m) and D84 is the grain size at which 84% of the material is finer 
(m).  Mathematically, the velocity, U, is calculated as: 

𝑈 =
1

𝑛
𝑑

2
3⁄ 𝑆

1
2⁄  [Eq. 7] 
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where n is the Manning’s roughness coefficient, d is the depth (m), and S is the channel gradient.  
The critical discharge is then calculated using the flow area of the cross section at the depth where 
the average velocity in the cross section exceeds the critical velocity of the bed materials. 

Determining the erosive resistance of cohesive and/or vegetated bank materials depends on a 

number of factors, including particle size, cohesion of bank materials, and vegetation effects due 
to rooting.  A typical approach to determine thresholds for the banks is to use empirically derived 
values for various materials, such as those by Julien (1995).  To estimate the erosion threshold 
of the channel banks, it is assumed that 75% of the bed shear stress and velocity act on the banks 
in a simplified cross section, following Chow (1959).  In this case, as for the bed materials, flow 
depth is increased until the average velocity in the cross section acting on the banks exceeds the 
permissible velocity of the bank materials, as outlined by Julien (1995). 

The results of the erosion threshold analyses are provided in Table 5.1. 

Table 5.1. Erosion thresholds of bed and bank materials 

Erosion Thresholds (Reach 3) 

Bankfull Conditions 

Bankfull width (m) 3.79 

Maximum bankfull depth (m) 0.59 

Average bankfull depth (m) 0.41 

Slope (%) 0.33 

Bankfull Manning's n 0.030 

Manning's n applied for erosion thresholds 0.033 

Bankfull discharge (m3/s) 1.64 

Bankfull velocity (m/s) 1.05 

Bankfull shear stress (N/m2) 13.24 

D50 (m)† 0.01130 

Erosion Threshold - Bed Materials 

Critical discharge (m3/s) 0.45 

Critical velocity (m/s)* 0.60 

Apparent shear stress (N/m2) 7.02 

Water depth at critical discharge (m) 0.24 

Erosion Threshold - Bank Materials 

Critical discharge (m3/s) 0.71 

Critical velocity (m/s)** 0.53 

Apparent shear stress (N/m2) 9.38 

Water depth at critical discharge (m) 0.32 

* Based on Komar (1987) 
** Based on Julien (1995) 
† Average grain size excluding fine materials in pools to eliminate bias 
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The critical discharge needed to entrain the bed materials in Reach 3 was determined to be 0.45 

m3/s, based on a critical velocity of 0.60 m/s determined using Komar’s (1987) method.  As the 

bank materials in this reach consisted of a sandy loam, a permissible velocity of 0.53 m/s was 

used (Julien, 1995).  The critical discharge for the bank materials, based on this velocity, was 

determined to be 0.71 m3/s.  The critical discharge for the bank materials, of 0.45 m3/s, was 

determined to be appropriate for the reach, as it provides a conservative estimate. 

It should be noted that the modelling approach applied to determine the erosion thresholds has 
the potential to underestimate the erosion threshold.  As such, field verification is recommended.  
While the erosion thresholds are based on surveyed cross sections, field verification beyond the 
water depths on the day of the surveys have not been completed. 

6 Summary and Recommendations 

The subject reach of Feedmill Creek within the subject lands, Reach 5, is not confined.  As such 
the channel can naturally migrate within its valley setting.  Given this, Williams (1986) meander 
belt width protocol was employed.  The assessment was based on a measurement of the bankfull 

width, and was modified to accommodate cross-sectional area.  This resulted in recommendations 
for the meander belt width for Reach 5 of 27 m based on existing conditions, and 30 m in the 
event that the channel is realigned. 

Rapid field assessments identified a reach of potential erosion sensitivity downstream of the 
proposed development. The detailed assessments were completed in one reach that was identified 
as sensitive and indicative of natural channel conditions.  An erosion threshold was defined for the 
bed and banks of Reach 3, and a critical discharge of 0.45 m3/s was defined.  We note a DRC 

approach is recommended in the subwatershed study to address erosion concerns.  The erosion 

threshold can be employed in several ways to assess erosion mitigation strategies.   

We trust this report meets your requirements.  Should you have any questions please contact the 
undersigned. 

Respectfully submitted, 

 

 

  

Paul Villard Ph.D., P.Geo., CAN-CISEC Emily Rick, B.Sc. 
Director, Geomorphologist Environmental Scientist 
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Project #: PN16059 
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Photo 
1 

 

Reach 1 – upstream facing to run feature; grassy banks, partial confinement, undercutting 
on inner bank, sandy deposit out outer bank 

Photo 
2 
 
 

 

Reach 1 – upstream facing upstream of new crossing; large sandy deposit with cut face on 
bank 



Project #: PN16059 
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Photo 

3 
 
 

 

Reach 2 – till on stream bed 

Photo 
4 
 
  

 

Reach 2 – upstream facing – wooded section of reach; undercut banks, woody debris; 
riffle feature with cobbles; embedded cobbles at downstream end; sand on bank 



Project #: PN16059 
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Photo 

5 
 
  

 

Reach 3 – upstream facing downstream end of reach; large undercut, large sandy deposit, 
exposed tree roots and woody debris 

Photo 
6 

 

Reach 3 – upstream facing at downstream end of reach; riffle over exposed bedrock on 
bed 



Project #: PN16059 
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Photo 
7 

 

Reach 3 – upstream facing at surveyed cross section 3 (mid-reach) - riffle feature; bed 
material mainly cobbles 

Photo 
8 

 

Reach 3 – downstream facing at surveyed cross-section 5 (mid-reach) – pool feature; bed 
material clay to sand with embedded cobbles; sand on inner bank, undercut outer bank 



Project #: PN16059 
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Photo 

9 

 

Reach 4 - upstream facing; grassy undercut banks; silt to cobbles on bed 

Photo 
10 

 
Reach 4 - upstream facing; run feature with undercut banks and large woody debris; dead 

trees throughout floodplain 
 
 
 



Project #: PN16059 
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Photo 

11 

 
Reach 5 - upstream facing; grassy undercut banks; run feature; clay to silt bed with 

rooted submergent vegetation 

Photo 
12 

 
Reach 5 – upstream facing in scrubby wooded section of reach showing bankfull 

dimensions and straight nature of reach; clay to cobble bed material, embeddedness 
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GEO MORPHIX
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Evidence of
Aggradation

(Al)

Coarse materials in riffles embedded

Accretion on point bars

Poor longitudinal sorting of bed materials

Deposition in the overbank zone

Evidence of
Degradation

(Dl)

Exposed sanitary / storm sewer / pipeline /
Elevated storm sewer outfall(s)

Undermined gabion baskets / concrete

Scour pools downstream of culverts /
Cut face on bar forms

Head cutting due to knick point

Terrace cut through older bar material

Suspended armour layer visible in bank

Channel worn into undisturbed overbu

O,1L{

4+

Fallen / leaning trees / fence posts / etc.

Evidence of
Widening

(wl)

occurrence of large organic debris

Basal scour on inside meander bends

Basal scour on both sides of channel

Outflanked gabion baskets / concrete

Length of basal scour >50% th

Exposed length of previously buried

Fracture lines along top of bank

Exposed building foundation
Sum of indices =

Formation of chute(s)

Evidence of
Planimetric

Form
Adjustment

(Pt)

thread channel to multiple channel

Evolution of pool-riffle form to low bed r
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Sum of indices =
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Rapid Stream Assessment Technique Project Number:

?zt-eLwtlt Crcdu

Channel

Stability

< 50% of bank network stable
Recent bank sloughing,
slumping or failure frequently
observed

. Recent signs of bank
sloughing, slumping
fairly common

. 71-80% of bank network
sta ble

. lnfrequent signs of bank

sloughing, slumping or failure
sloughing, slumping or failure

. Stream bend areas highly
u nsta ble

. Outer bank height L.2 m
above stream bank
(2.1 m above stream bank for
large mainstem areas)

. Bank overhang > 0.8-1.0 m

. Stream bend areas

. Outer bank height 0.

above stream bank
(1.5-2.1 m above
bank for large

a reas)
. Bank overhang 0.8-0.

Outer bank height 0.5-0.9 m

-1.5 m above stream bank
for large mainstem areas)

. Bank overhang 0.6-0.8 m

. Height < 0.5 m above stream
(< 1.2 m above stream bank

Bank overhang < 0.6 m

. Young exposed tree roots
a bu nda nt

. > 6 recent large tree falls per
stream mile

. Young exposed tree
common

. 4-5 recent large tree
stream mile

. Exposed tree roots
predominantly old and large,

smaller young roots scarce
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stream mile

Exposed tree roots old, large
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material
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Bottom 1/3 of bank is
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Bottom 1/3 of bank is
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Channel cross-section is
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Channel cross-section is

generally V- or U-shaped
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Channel
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Sediment
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armoured with little or no
fresh sand
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Wetted perimeter > 85% of
bottom channel width (> 90%

for large mainstem areas)

Physical

lnstream
Habitat

Weited perimeter < 4A% of
bottom channel width (< 45%

for large mainstem areas)

Dominated by one habitat
type (usually runs) and by

one velocity and depth
condition (slow and shallow)
(for large mainstem areas,

few riffles present, runs and
pools dominant, velocity and

depth diversity low)

Few pools present,

runs dominant.
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dominant, velocity
diversity interm

. Riffles, runs and pool habitat
present

. Diverse velocity and depth of
flow present (i.e., slow, fast,
shallow and deep water)

. Riffle substrate composition:
cobble, gravel, rubble, boulder
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Riffle substrate composition :
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25-49% cobble
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temperature > 27oC
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temperature 20-24oC
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temperature < 2ooc
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. Canopy coverage:
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Date: Ttr,\l 5,zot<o i Stream/Reach: Ru,l^t-
Weather: Strut rIr,,,J< qnL Location: Q.edwrll Creab

Field Staff: AD,ER Watershed/Su bwatershed : Ca{p Ri.'"r

Rapid Geomorphic Assessment

GEotMoRPHrx
Project Code/Phase:

Process
Geomorphic lndir rtor Present? Factor

ValueNo. Descri ption Yes No

Evidence of
Aggradation

{Al)

1 Lobate bar \,/

34

2 Coarse materials in riffles embedded \,/
3 Siltation in pools L./

4 Medial bars l./
5 Accretion on point bars

6 Poor longitudinal sorting of bed materials

7 Deposition in the overbank zone \-/
Sum of indices = ?, -/ r{1

Evidence of
Degradation

(Dt)

1. Exposed bridge footing(s) N/n

4g

2 Exposed sanitary / storm sewer / pipeline / 3tC. f,,tA
3 Elevated storm sewer outfall(s) t"r7*
4 Undermined gabion baskets / concrete apr ns / etc. I

5 Scour pools downstream of culverts / storn sewer outlets NA
6 Cut face on bar forms

7 Head cutting due to knick point migration

8 Terrace cut through older bar material

9 Suspended armour layer visible in bank

10 Channel worn into undisturbed overburden / bedrock -
Sum of indices = L 3 6,'lo

Evidence of
Widening

(wt)

t Fallen / leaning trees / fence posts / etc.

2/+

2 Occurrence of large organic debris

3 Exposed tree roots

4 Basal scour on inside meander bends

5 Basal scour on both sides of channel through riffle

6 Outflanked gabion baskets / concrete walls / etc. r.flr
7 Length of basal scour >50% throueh subiect reach t/
8 Exposed length of previously buried pipe I cable / etc. tr tlir
9 Fracture lines along top of bank

10 Exposed building foundation NIA
Sum of indices - t_ q A,2q

Evidence of
Planimetric

Form

Adjustment
(PI)

1 Formation of chute(s)

2 Single thread channel to multiple channel

3 Evolution of pool-riffle form to low bed relief form

4 Cut-off channel(s)

5 Formation of island(s)

6 Thalweg alignment out of phase meander form

7 Bar forms poorly formed / reworked / removed

Sum of indices = n

Additional notes: Stability lndex (51)= (Al+Dl+Wl+Pt\14 = )''-a
Condition ln Regime ln Transition/Stress ln Adjustment

Sl score = n 0.00 - 0.20 { o.zt-0.+o E 0.41

completed ov, fl\T:,[F*checked by:

-?'1



Rapid Stream Assessment Technique Project Number: PN I

t

Date: Tr"n,ua %:"ot[o Stream/Reach: R<o.ln-r-
Weather: (ua iCLrrd\ 31tr Location: FxeAraadl e te.s[L

Field Staff: NLUQ Watershed/Subwatershed:l f.fl*ur"r*.s..*,tr.

Evaluation
Category

Poor Fair Good Excellent

Channel
Stability

< 50% of bank network stable
Recent bank sioughing,
slumping or failure frequently
observed

, 50-700/, of bank network
stable

. Recent signs of bank
sloughing, slumping or failure
fairly common

. 77-8O% of bank network
sta ble

. lnfrequent signs of bank
sloughing, slumping or failure

Stream bend areas highly
unstable
Outer bank height 1-.2 m

above stream bank
(2.1 m above stream bank for
large mainstem areas)

Bank overhang > 0.8-1.0 m

Stream bend areas unstable
Outer bank height 0.9-1,2 m

above stream bank
(1.5-2.1 m above stream
bank for large mainstem
a reas)

Bank overhang 0.8-0.9 m

. Stream bend areas stable

. Outer bank height 0.6-0.9 m

above stream bank

for large mainstem areas)
. Bankoverhang0.6-0.8 m

(1.

. Stream bend areas very stable

. Height < 0.6 m above stream
(< 1.2 m above stream bank
for laree mainstem areas)

'. Bank overhang < 0.6 m J

. Young exposed tree roots
abu nda nt

. > 6 recent large tree falls per

stream mile

. Young exposed tree roots
common

. 4-5 recent large tree falls per
stream mile

.,-Exposed tree roots -\
predominantly old and larg\
smatler young roots scarce /'e :r;

':-. -.-+:rl. 
...:.'.

. Exposed tree roots old, large

and woody
. Generally 0-1 recent large tree

falls per stream mile. z-) rcLE[L rdrBe ucc rdil5 pcr

stream mile

. Bottom 1/3 of bank is highly
erodible material

. Plant/soil matrix severely
comprom ised

. Bottom 1/3 of bank is
generally highly erodible
materiel

. Plant/soll matrix
compromised

. Eottom L/3 of bank is

generally highly resistant
plant/soil matrix or material

1/3 of bank is

. Channel cross-section is

generally trapezoidally-
sha ped

. Channel cross-section is

generally trapezoida lly-
shaped

. Channel cross-section is

generally V- or U-shaped

. Channel cross-section is

generally V- or U-shaped

Point range trotr1uz tr3 fl 4 trs tr0 Jt n8 tr g W1o tr lt

Channel
Scouring,/
Sediment
Deposition

, > 75% embedded (> 85%
embedded for large
mainstem areas)

, 50-75a/o embedded (60-85%

embedded for large

mainstem areas)

. 25-49% embedded (35-s9%

embedded for large
mainstem areas)

. Riffle embeddeoness < 25% )
-l5nO-sitt 

l< 35ozo ernMeddr
... 

{a rgg.maiastem a r,ga s )

. Few, if any, deep pools . Lowto moderate numberof
deep pools

. Pool substrate composit,on:
60-80% sand-silt

. Moderate number of deep
pools

. Pool substrate composition:
30-59% sand-silt

. High number of deep podJs

...{> 61 cm deep) ,-,/
(> 122 cni tr6ep for large

mainstem areas)ry) . Pool substrate composition:
< 30% sand-silt

. Streambed streak marks
and/or "banana" shaped
sediment deposits common

. Streambed streak marks
and/or "banana" :haped
sediment deposits common..-=\

. Strejhped streak marks
and/or /banana" shaped

sedimy'nt deposrts
ungs6mon

. Streambed streak marks
and/or "banana"-:haped
sediment deposits absent

Fresh, large sand deposits
very common in channel
Moderate to heavy sand

deposition along major
portion of overbank area

. Fresh, large sand deposits \
common in channel .,'

. Smal1 localized areas of fresh
sand deposits along top of
low banks

. Fresh, large sand deposits
uncommon in channel

. Small localized areas oiTrE\
sand deposits along top of
low banks

Fresh, large sand deposits rare
or absent from channel
No evidence of fresh sediment
deposition on overbank

. Point bars present at most
stream bends, moderate to
large and unstable with high
amount of fresh sand

. Point bars common,
moderate to large and
unstable with high amount of
fresh sand

. Poiir\ars small and stable,
well-veletated and/or
armolired with little or no

..,f5e5h sand

. Point bars few, small and
stable, well-vegetated and/or
armoured with little or no
frerh ro nd

Point range tr0trxtr2 !3 tr4 4 s tr 6 trz trs



cEolMoRPHrx

Evaluation
Category

Poor Fair Good Excellent

Physical

I nstrea m

Habitat

. Wetted perimeter < 40% of
bottom channel width (< 45%

for large mainstem areas)

. Wetted perimeter 40-60%of
bottom channel width (45-

65% for large mainstem
a reas)

.' Wetted perimeter 61-85%i{
bottom channel widrh (66- !

!

90%-fbr'large mqinstem . 'i

. Wetted perimeter > 85% of
bottom channel width (> 90%

for large mainstem areas)
areas)

Dominated by one habitat
type (usually runs) and by

one velocity and depth
condition (slow and shallow)
(for large mainstem areas,

few riffles present, runs and
pools dominant, velocity and

depth diversity low)

Few pools present, riffles and

runs dominant. velocity and

depth generally slow and

shallow (for Iarge mainstem
areas, runs and pools

dominant, velocity and depth
diversity intermediate)

Good mix between riffles,
ns and pools

diverse velocity and
of flow

. Riffles, runs and pool habitat
present

. Diverse velocity and depth of
flow present (i.e., slow, fast,
shallow and deep water)

Riffle substrate composition:
predominantly gravel with
high percentage of sand
< 5% cobble

. Riffle substrate composition:
predominantly small cobble,
gravel and sand

, 5-24% cobble ,"...-.

. Riffle substrate composition;
good mix of gravel, cobble,
and rubble material :

, 25-49%cobble

. Riffle substrate composition:
cobble, gravel, rubble, boulder
mix with little sand

. > 50% cobble

Riffle depth < 10 cm for large

mainstem areas

. Riffie depth 10-15 cm t6r,,.
large mainstem areas

. Riffle depth 15-20 cm for
large mainstem areas

. Riffte depth > 20 cm for large
mainstem areas

. Large pools generally < 30 cm

deep (< 61 cm for large
mainstem areas) and devoid
of overhead cover/structu re

. Large pools generally 30-46
cm deep (61-91 cm for large
mainstem areas) with little or
no overhead cover/structure

. Large pools generally 4-B{
cm deep (91--1-22 cm for laiqe
mainstem areas) with some I

overhead cover/structure ".J

. Large pools generally > 61 cm
deep (> 122 cm for large
mainstem areas) with good

overhead cover/structure

. Extensive channel alteration
and/or point bar
formation/enlargement

. Moderate amount of channel
alleration and/or moderate
increase in point bar
form ation/en la rgeme nt

. No channel alteration or
significant point bar
formation/en Iargement

Riffle/Pool ratio 0.49:1 <)
2 1.51:1.***n*'#

Riffle/Pool ratio 0.5-0.69:1;
1.3 1"-1.5:1

Riffle/Pool ratio 0.7-0.89:1;
1.11-1.3:1

Riffle/Pool ratio 0.9-1.1:1

)''/A
. Summer afternoon water

temperature > 27oC

. Summer afternoon water
temperature 24-27'C

Summer afternoon water
temperature 20-24oC

Summer afternoon water
temperature < 2ooc

Point range tr0tr1tr2 tr3 n4 "d,t trs n7n8

Water
Quality

. Substrate fouling level:

Hieh (> s0%)

. Substrate fouling level:
Moderate (21,-50%\

. Substrate fouling level:
Very light (7I-2O%)

. Substrate fouling 1e\l:
Rock underside (O-10%)

. Brown colour

. TDS: > 150 mgll
. Grey colour
. TDS: 101-150 mg/L

Slightly grey colour
TDS: 50-100 mgll

. Clear flow I. TDS: < 50 mg/L I
Ob.lects visible to depth
< 0.15 m below surface

Objects visible to depth
0,15-0.5 m below surface

. Objects visible to depth
0.5-1.0 m below surface

. Objects visible to$oth
.? 1.0 m below-'diface

. Moderate to strong organic
odou r

. SIight to moderate organic
odour

. Slight organic odour . No odour

Point range trou1fl 2 n3 tr4 trsn6 \/nztls

Riparian
Habitat

Conditions

riparian a

mostly non-woody
vegetation

. Riparian area predominantly
wooded but with major
localized gaps

. Forested buffer generally
> 31 m wide along major
portion of both banks

. Wide (> 60 m) mature
forested buffer along both
banks

. cgnfpycoverage: )
{s0% shadinc BlYXpr large
nlainstem areaglf

. Canopy coverage:
50-60% shading l3O-44% f or
Iarge mainstem areas)

. Canopy coverage:
60-79% shading 145-59% for
large mainstem areas)

. Canopy coverage:
> 80% shading (> 60% for large

mainstem areas)

Point range n-o $t rlztr3 tr4 trs tr6tr7
Total overall llgle (0 - 421=Additional notes;

Completed bv: CIh. E8* Checked by:
ffi

in point bar

. Slight ani6[ntbf c



General Site Characteristics Project Code/Phase: flvt 0vq

site sketch: fuali*,".\t, cN\t

I

* t
0B

.-'',w\

cor#14+

5tr(q 5,t-orv
Fecdritt C*c,Lfl4r(r'rttq Sunnq 3ZV

Features

f-t Reach break

H Cross-section

--------+ Flowdirection

\/\, Riffle

(-----\ Pool

{ip lsland/bar

#ri,fl#it4 Eroded bank

Undercut bank

Xxxxxx Riprap/stabilization

->> lnstream lo&/tree

x..x.--.x Fence

i Culvert

1-----\ swamo
-_----l

VVV Grasses

L-J rree

Flow Type

H1 Standing water

H2 Scarcely perceptible flow

H3 smooth surface flow

H4 Upwellint

H5 Rippled

H5 Unbrokenstandingwave

H7 Broken standing wave

H8 Chute

H9 Free fall

Substrate

s1 Silt

52 Sand

53 Gravel

54 Small cobble

SS Large cobble

56 Small boulder

57 Large boulder

58 Bimodal

59 Bedrock/till

Other

BM Benchmark TR Terrace

FC Flood chute BOS Bottom ofslope

FP Floodplain TOS Top of slope

GC Grade control WVC Valley wall contact

KP Knick point WDJ Woody debris jam

Additional notes:

GEA MORPHIX

Completed Uv: Hn/f R Checked by:



GEO MORPHIX

Reach Characteristics Project Code/Phase, Alt iJ{)} t1 1 ;;'*"h'

I

Date: )w[* 1 , Jo\\, Stream/Reach: (eac r^, 5

€ee J '^^.\\ Cfte\-Weather: *o,1t{.(rr-nmr 33'C Location:

Field staff: uo /ra Watershed/Subwatershed: C-o-<g ?irBr-
L4LblqL4 f^ e , Sol g Cn3, 6Q *.l{UTM (Upstream) 12btOO,q2,..€. 8J\5.tq"ro3( ^ N\

UTM (Downstream)

Code/Phase: 1q

LandUse [i7ll vutt"yrvp" [-" i-l channelrvp. [-ll
(raure r) ll /t1 I (rable 2) I L I (rable 3) I I ', 

I

channel zon" I FlowType f7i rrGroundwater
(rable 4) | I (rable 5) I I

Evidence:

Aquatic/lnstream Vegetation

rype (Table8) [Z I cou""ge of Reach (%)U]

Woody Debris DensitY of WD:

ft eresent in Cutbank E Low WDI/SOm:

6 Present in Channel {Moderate [--l
D Not Present tr High I L I

Water Quality

Odour (Table 16)

tU
Turbidity (Table 17)

til

Riparian Vegetation

Dominant Type: Coverage: *:ff'
(rable5) I llENone trr-a

Age Class (yrs) : Encroachment:

E lmmature (<5) (Table 7)

Species: E.Fragmented n 4-10 I Established (5-30)

[( d0/ ff continrors { , ro { 
Mature (>30)

Sinuosity (Type) Sinuosity (Degree) Gradient Number of Channels

(Table12) | \ | nitneSubstrate

Clay/Silt Sand Gravel

_,/LI U L-Y

,/M N t-.J

/t
J-J
N.d M L--l

Cobble Boulder Parent Rootlets

dtrdE
iltrntr
Tt]fI

Entrenchment

{Table 13)

BankfullWidth (m)

Bankfull Depth (m)

Riffle/Pool Spacing (m)

Pool Depth (m)

Veloaity (m/s)

Pool Substrate

Bank Material

dr{i ruJEM Bank Angle

n 0-30
fl 30-60
tra'eo - go

#undercut

Bank Erosion

lf <5%

n s-30%

E 30-60%

E 60 - 100%

(rabree) E Fabrelo) E(rabre11)E
Type of Bank Failure Downs's Classification

(rabte14) E (Tabte,15) E
,hl\ $-*- -0J,
E EI mwettedwidth(m)

f ffi lo-Iu*'edDepth(m) @ N E

@ %Riffres: E lopoots: E MeanderAmptitude:

E RiffreLength(m| @H*;;*.t.r m comments:

E E Ewnteuatt tADvlEstimated

m
m

0uot-'

(-kCompleted by: Checked bY:



6EolMoRPHrx
Rapid Geomorphic Assessment Project Code/Phase: ?rt{ i

rr[v 5,aolb

Watershed/Su bwatershed :

Process
Geomorphic lndicator Present? Factor

ValueNo. Description Yes No

Evidence of
Aggradation

(At)

t Lobate bar

3lq

2 Coarse materials in riffles embedded

3 Siltation in pools

4 Medial bars

5 Accretion on point bars t./
6 Poor longitudinal sorting of bed materials

7 Deposition in the overbank zone \/
Sum of indices = 5 Ll o,q3

Evidence of
Degradation

(Dl)

1 Exposed bridge footing(s) el h

t/a

Exposed sanitary / storm sewer / pipeline / etc. r*l A
3 Elevated storm sewer outfall(s) &i +\

4 Undermined gabion baskets / concrete aprons / etc. hl
I

5 Scour pools downstream of culverts / storm sewer outlets

6 Cut face on bar forms w/
7 Head cutting due to knick point migration

8 Terrace cut through older bar material \-/
9 Suspended armour layer visible in bank t,/
10 Channel worn into undisturbed overburden / bedrock

Sum of indices = L t_l 4,39

Evidence of
Widening

(wt)

7 Fallen / leaning trees / fence posts / etc.

3/+

2 Occurrence of large organic debris

3 Exposed tree roots

4 Basal scour on inside meander bends

5 Basal scour on both sides of channel throueh riffle t,/
6 Outflanked gabion baskets / concrete walls / etc. r\,
7 Length of basal scour >50% through subject reach

8 Exposed length of previously buried pipe / cable / etc. N In
I Fracture lines along top of bank \./
10 Exposed building foundation tn

Sum of indices = 3 .{ a'L1?

Evidence of
Planimetric

Form
Adjustment

(Pt)

1 Formation of chute(s)

o

2 Single thread channel to multiple channel

3 Evolution of pool-riffle form to low bed relief form
4 Cut-off channel(s) t,/-
5 Formation of island(s) \,/.
6 Thalweg alignment out of phase meander form

7 Bar forms poorly formed / reworked / removed

Sum of indices = f) -1 O

Additional notes: stability lndex (sl) = (Al+Dl+wl+Pl)14 = D ,30
Condition ln Regime ln Transition/Stress ln Adjustment

5l score = EI o.oo - o.2o ( o.zr - o.ao E 0.41

compteted or, -fr1-4-. checked by;

Date: Stream/Reach: q.a* e.fi" ?

Weather: (rrrr'/pf nr,lt ?.\"L Location: fr.eA,vrtt Cye&*
Field Staff: Ar0 q Cx,rpk'*r



Rapid Stream Assessment Technique Project Number: ?r't tts "Et
Date: rSdq 5 zot s Stream/Reach: )*ncirA

Weather: S,".e-o I L[-*rv.\ ! 4Ji "(*
Location: ftetr"*'tr Cl.ec!.t

Field Staff: eflG64 | Watershed/Subwatershed: Cz.cpt.rwr

Evaluation
Category

Poor Fair Good Excellent

Channel
Stability

< 50% of bank network stable

Recent bank sloughing,
slumping or failure frequently
observed

. 5O-7O% of bank network
stable

. Recent signs of bank
sloughing, slumping or failure
fairly common

. lt-}O%olbanknetwot<
stable

;-r n t'eqi, Jnt i ii n; olE,nR--
sloughing, slumping or fail,)

J-.*_ ..._..-*-**d

. > 80% of bank network stable

. Noevidenceofbank
sloughing, slumplng or failure

Stream bend areas highly

unsta ble

Outer bank height 1.2 m
above stream bank
(2.1 m above stream bank for
large mainstem areas)

Bank overhang > 0.8-1.0 m

Stream bend areas unstable

Outer bank height 0.9-1.2 m

above stream bank
(1.5-2.1 m above stream
bank for large mainstem
a reas)

Bank overhang 0.8-0.9 m

ream bend areas

above stream bank

. Stream bend areas very stable

. Height< 0.6 m above stream
(< 1.2 m above stream bank

for large mainstenr-areas)
. Bank overhang < 0.6 r1->-----*--

. Young exposed tree roots
a bu nda nt

. > 6 recent large tree falls per

stream mile

. Young exposed tree roots
common

. Exposed tree roots
predominantly old and large,

smaller young roots Searce-

' 2-3 recent large tree fatts pe)'
. stream mile

. Exposed tree roots old, larB)

- andwoodu^,,-- a{. 4-5 recent large tree talls per

stream mile

rarge

falls per stream mile

. Bottom 1/3 of bank is highly
erodible material

. Plant/soil matrix severely
compromised

. Bottom 1/3 of bank is
generally highly erodible
material

. Plant/soil matrix
compromised

. Bottom 1/3 of bank is
generally highly resistant
plant/soil matrix or material

. Bottom 1/3 of bank is

generally highly resistant
plant/soil matrix or material

. Channel cross-section is

generally trapezoidally-
sha ped

. Channel cross-section is

generally trapezoidally-
sha ped

. Channel cross-section is

generally V- or U-shaped

. Channel cross-sectidni\
generally V- or U-shaped )

-1'

Point range tr0tr1f1 2 tr3tr4trs trsDttr8 rtE10u11

Channel
Scouring/
Sediment
Deposition

. > 750/o embedded (> 85%
embedded for large
mainstem areas)

. 50-75o/o embedded (50-85%

embedded for large
m a i n ste;rr areasl"**--*-

. 25-49% embedded (35-59%

embedded for large
mainstem areas)

. Rfffle embeddedness_izS\
sa nd-silt (< 35% embeddg{f or
Ie?Ee-rsalnslem.areasl-

Few, if any, deep pools
Pool substrate composition:
> 81% sand-silt

' Low to moderate number offfi
60-80% sand-silt --,"

. Moderate number of deep
pools

. Pool substrate composition:
30-59% sand-silt

. High number of deep pools
(> 61 cm deep)
(> 122 cm deep for large
mainstem areas)

. Pool substrate composition:
< 30% sand-silt

. Streambed streak marks
and/or "banana"-shaped

sediment deposits common

Streambed streak marks r.y'
and/or "banana"-shapedi
sediment deposits com m'irn

\*_

Streambed streak marks
and/or "banana"-shaped

sediment deposits
uncommon

. Streambed streak marks
and/or "banana"-shaped
sediment deposits absent

Fresh, large sand deposits
very common in channel
Moderate to heavy sand
deposition along major
portion of overbank area

Fresh, large sand deposits
uncommon in channel
Small localized areas of fresh
sand deposits along top of
low banks

Fresh, large sand deposits rare
or absent from channel
No evidence of fresh sediment
deposition on overbank

Point bars present at most
stream bends, moderate to
large and unstable with high
amount of fresh sand

Point bars common,
moderate to large and

Point bars small and stable,
well-vegetated and/or
armoured with little or no
fresh sand

. Point bars few, small and
stable, well-vegetated and/or
armoured with little or no
fresh sand

Point range tr0tr1tr2 trs{4 trsEl 6 tr7 Els



6EoiMoRPHrx

Good Excellent
Poor FairEvaluation

CategorY
Wetted Perimeter 61-85% of

bottom channel width (66-

90% for large mainstem

t*a}ti.eter > 8s% of

bottom channel width (> 90%

lor 
lgrZe mainstem areas)

Physical

lnstream
Habitat

Wetted Perimet er < 40Yo of

bottom channel width (< 45%

for Iarge mainstem areas)

Wetted Perimeter 40-60% of

bottom channel width (45-

65% for large mainstem

:c;ffi-- b";een riffle\
quns"andT6il;--7-\

. nulativelvTltitav a'v"rse velocity and

depth offlow -*P

. Riffles, runs and Pool habltat

present

!. Diverse velocitY and depth of

flow Present (1.e , slow, fast'

shallow and deeP water)

Dominated bY one habitat

type (usuallY runs) and bY

one veiocitv and dePth

condition (slow and shallow)

(for large mainstem areas,

few riffles Present, runs and

pools dominant, velocitY and

depth dlversitY low)

. Few pools Present, riftles and

runs dominant. velocitY and

depth generallY slow and

shallow (for Iarge mainstem

areas, runs and Pools

dominant, velocitY and dePth

diversitY intermediate)

. Riffle substrate
good mix of gravel,

rubble material

7

. Riffle substrate comPosition:

cobble, gravel, rubble, boulder

mix with littl€-sand
\

. > 50% cobble

. Riffle substrate comPosition;

predominantlY gravel with

high percentage of sand

. < 5% cobble

. Riffle substrate comPosition:

predominantlY small cobble,

gravel and sand

. 5-2L%cobble
. Riffle depth > 20 cm for large

mainstem areasRiffle depth < 10 cm for large . Riffle dePth 10-15 cm for l

large mainstem areas

. Riffle depth 15-20 cm ior
large mainstern areas....

. Large pools generallY 30-46

cm deeP (61-91 cm for large

mainstem areas) with ljttle or

no overhead cover/structure

. Large pools generallY

cm deep (91-L22 cm for lar

mainstem areas) with

\thead cover,

Large pools generailY > 61 cm

deep (> 122 cm for large

mainstem areas) with good

overhead cover/structure

. Large pools generallY < 30 cm

deep (< 61^ cm for large

mainstern areas) and devoid

of overhead cover/structure

. Extensive channel alteration
and/or point bar

formation/e n la rgem ent

. Moderate amountof channel

alteration and/or moderate

increase in point bar

f o rm ati o n/enlargernen+-\

alteration and/or slight

increase in Point bar

. No channel alteration or

significant Point bar

formation/enlargement

. Riffle/Pool ratio 0.49:1 < ;

) 1.51-:1

Riffle/Pool ratio 0.5-0.59: 1;

1.3 1-1.5:1

. Riffle/Pool ratio 0.7-0.89:1

1.11-1.3:1

. Riffle/Pool ratio 0.9-1.1:1

ola . Summer afternoon water
temperature > 27'C

. Suilmer afternoon water
temperature 24-77"C

. Summer afternoon water
temperature 20-24oC

. Summer afternoon water
temperature < 20oC

Point range tr0tr1tr2 n3fl 4 El's n 6 at tra

Water
Quality

Substrate fouling level:

High (> s0%)

. Substrate fouling level:

Moderate 127-50%\

. Substrate fouling level:

Very light (71-20%\

. Substrate fouling level:

Rock underside (0-10%)

. Brown colour

. TDS: > 150 mg/L

. Grey colour

. TDS: 101-150 mg/L
Slightly grey colour

TDS: 50-100 mgll
Clear flow
TDS: < 50 mg/L

Objects visible to depth
< 0.15 m below surface

0bjects visible to depth
0.15-0.5 m below surface

. Objects visible to depth
0.5-1.0 m below surface

Objects visible to depth
> 1.0 m below surface

. Moderate to strong organic
odour

. Slight to moderate organic
odour

. Slight organic odour

Point range tr0fl1f12 tr3 fl 4 trsn6 -n'u 7 t_jv8

Riparian
Habitat

Conditions

. Narrow riparian area of
mostly non-woody
vegetatio n

. Riparian area predominantly
wooded but with major
localized gaps

Forested buffer generally
> 31 m wide along major
portion of both banks

. Wide (> 60 m) mature
forested buffer along both
banks

. Canopy coverage:
< 50% shading (30% for large

mainstem areas)

. Canopy coverage:
50-60% shading \3O.44% fo'
large mainstem areas)

. Canopy coverage:
60-79010 shading \45-59./" for
large mainstem areas)

. canopy coverage:
> 80% shading (> 60% for large

mainstem areas)

Point range troUl tr2 fl 3 tr+ils {, nl

Additional notes: Total overall:gore-Q - 42) = 3-
Ranking Poor (<13) Fair (13-24) eo6u (zs-gq) Excellent (>35)

91

Completed av'bkL- checked by:



u 1cl-on{q- 33'u FzeaLvr"r\\ Cred
Watershed/Subwatershed :

Features

# Reachbreak

H Cross-section

---------> Flowdirection

v-!,' Riffle

.---) poot

q} lsland/bar

-+;t# Eroded bank

- Undercut bank

xxxxxx Riprap/stabilization

+> lnstream log/tree

x--.x... x Fence

Culvert

a---\ swamo\7
'\y VV Grasses

i_J tree

Flow Type

H1 Standing water

H2 Scarcely perceptible flow

H3 Smooth surface flow

H4 UpwellinB

H5 Rippled

H6 Unbroken standing wave

H7 Broken standing wave

HB Chute

H9 Free fall

Substrate

s1 silr

52 Sand

53 Gravel

54 Small cobble

SS Large cobble

56 Small boulder

57 Large boulder

58 Bimodal

59 Bedrock/till

Other

BM Benchmark TR Terrace

FC Flood chute BOS Bottom of slope

FP Floodplain TOS Top ofslope

GC Grade control VwC Valley wall contact

KP Knick point WDJ Woody debris jam

General Site Characteristics Project Code/Phase:

GEO

trqog -Fovh,,e.f 6qc\ita".{- ctsr' QAls o"} 4 r'tr.gA' -,Lt\kJ,1 cql^.,l,

dla( fu.r*\ 6/S crt un€crc.tn eld .:r'*-ti!, Fgr- utls ekt&,# f\4s

MORPHIX

Additional notes: t-
#t't

Completed by: l,i , Checked by:

,pN r bD5



Reach Characteristics Project Code/Phase, pN rbosl

MORPHIXGEO

Dater ), ,nnr q, AolL Stream/Reach: W
Weather: (r,n^ if lrx,)t \?tf Location: Faed,wr\t C'rad"l

Field staff: Xa r(" Watershed/Subwatershed: en o* Er\nrn
UTM (Upstream) i{3(qq f, l2rn.E c'nr6(orLl,Q1 ,,,.r,1

UTM (Downstream) tZt, too ,4^Lrv''6, 9ot$e'6 ,35r,rV

Riparian Vegetation

- channelCoverage: ilii,' Age Class (yrs) : Encroachment:

f None J L-4 Q,y'mmature (<5) (Table 7)

tr Fragmented D"4-1O tl Established (5-30)

fk'tontlnuous I > 10 tl Mature (>30)

Evidence:

Aquatic/lnstrea m Vegetation

Type (Tables) [---l co,"r."ge of Reach (%)

Woody Debris Density of WD:

E Present in Cutbank I Low WDJ/S0m:

E Present in Channel D'Moderate f .l
f.: Not Present fl Hieh

Water Quality

Odour (Table 16)

L]t
Turbidity (Table 17)[I

Sinuosity (Type) Sinuosity {Degree) Gradient Number of Channels dfiilt Sand Gravel Cobble

(rabre e) E (rabrel.) aA (Tabre11) 

W 
(rabte12) E Riffresubstrat. 

*{ 
tr D tr

Entrenchment Type of Bank Failure Downs's Claisification Pool Substrate t, il tr I

(rabtela) @(rabtels) E \ - BankMateriat d r . f(rabre13) | f I

00 d 0oov &..iN pOot,

Bankru,width(m) Wfl m trwettedwidth(m)m@tr 'i:-j;''" "j::;*""
BankrurtDepth(m) @ m EwettedDepth(mlfdmE t#:_:: 

Kr:ll;
Riffre/poorspacinB(m) E %Rifftes: tr %poots: EE MeanderAmptitude: [] fldndercut - 60-1o0%

poorDepth(m) E Rifftelength(m) m ,"0",.:*.1?1, ffi.'r."n*, ba"r*r, if.r,dfel u.i,tqd- ,t ,7 LJJ-v) L' fd A'3' v i- ' '[ \' E tL; ti }.St'uo ?"7
v:Tctitv(m/s). L___l I I I lwiffleball teo(ttEstimated Qdimorlh ;',111, r,st fil: y,r{,;

Boulder

il

u

t]

Parent Rootlets

uu
II
utr

<" {)
Completed by: 'LF-" Checked by:



6EOlMoRPHrx
Rapid Geomorphic Assessment Project Code/Phase: fiVf busl

Date: 1lt*\"r 5 ?a tp Stream/Reach: QtooL*t4
Weather: Qq"^/rlil.o*I ( 1A\-- Location: iaaA,itt Crauu

Field Staff: &D PR Watershed/Subwate rshed : C-o."o L.'wr

Process
Geomorphic lndicator Present? Factor

ValueNo. Description Yes No

Evidence of
Aggradation

(At)

1 Lobate bar t/

u/,o

2 Coarse materials in riffles embedded r,/A
3 Siltation in pools

4 Medial bars t,/
5 Accretion on point bars

6 Poor longitudinal sorting of bed materials

7 Deposition in the overbank zone

Sum of indices = d. L{ D,?3

Evidence of
Degradation

(Dl)

t Exposed bridge footing(s)

?r

2 Exposed sanitary / storm sewer / pipeline / etc. it
3 Elevated storm sewer outfall(s) a iA

4 Undermined gabion baskets / concrete aprons / etc.

5 Scour pools downstream of culverts / storm sewer outlets e is,
6 Cut face on bar forms

1 Head cutting due to knick point migration

8 Terrace cut throueh older bar material

9 Suspended armour layer visible in bank

10 Channel worn into undisturbed overburden / bedrock

Sum of indices = o 5 U

Evidence of
Widening

(wt)

L Fallen / leaning trees / fence posts / etc.

3/"

2 Occurrence of large organic debris

3 Exposed tree roots

4 Basal scour on inside meander bends

5 Basal scour on both sides of channel through riffle \./
5 Outflanked gabion baskets / concrete walls / etc. W
7 Length of basal scour >50% through subiect reach

8 Exposed length of previously buried pipe / cable / etc. \,1r,
9 Fracture lines along top of bank

L0 Exposed building foundation
,1,

Sum of indices = ? tl h,qa

Evidence of
Planimetric

Form
Adjustment

(Pl)

1, Formation of chute(s)

0lnI.t

) Single thread channel to multiple channel

3 Evolution of pool-riffle form to low bed relief form

4 Cut-off channel(s)

5 Formation of island(s) \/'
6 Thalweg alignment out of phase meander form

7 Bar forms poorly formed / reworked / removed

Sum of indices = 0 + a

Additional notes: Stab;litylndex(Sl)= (Al+Dl+Wl+Pt)/4 = I.], 
I

Condition ln Regime ln Transition/Stress ln Adjustment

Sl score = ,,{ o.oo - o.zo E 0,21 - o.4o n 0.41

completed by,AQ 
{* 

checked by:



Rapid Stream Assessment Technique Pro ect Nu mber:

Date: llu\.., 5.zt t to StreamfReach: Ar ,aln4
Weather: Sr,^^1slu*}s BoC Location: fud'n { Lrtd,t-

Field Staff: ralj t f- Watershed/Subwatershed: I COnp f-*6r-
Evaluation

Category
Poor Fair Good Excellent

Channel
Stability

< 50% of bank network stable
Recent bank sloughing,
slumping or failure frequently
observed

, 50-70% of bank network
sta b{e

. Recent signs of bank

sloughing, slumping or failure
fairly common

. 77-8O% of bank network
sta ble

. lnfrequent signs of bank

sloughing, slumping or failure

.4AOU. of bank network stab\
I No evidence of bank /

sloughing, slumping or fqldre

---**e
Stream bend areas highly
u nstabl e

Outer bank height 1.2 m
above stream bank
(2.1 m above stream bankfor
large mainstem areas)
Bank overhang > 0.8-L.0 m

Stream bend areas unstable
Outer bank height 0.9-1.2 m

above stream bank
(1.5-2.1 m above stream
bank for large mainstem
a reas)

Bank overhang 0.8-0.9 m

Stream bend areas stable
Outer bank height 0.5-0.9 m

above stream bank
(1.2-1.5 m above stream bank
for large mainstem areas)

Bank overhang 0.6-0.8 m

(" Stream bend areas very stable
\i+ffi.* 

""^--*--*l-<rr. Helgnl < U.b m aDOVe Stream "

. Young exposed tree roots
a bu nda nt

. > 6 recent large tree falls per

stream mile

. Young exposed tree roots
common

. 4-5 recent large tree falls per
stream mile

. Exposed tree roots
predominantly old and large,

smatleryoung roots scarce *

Exposed tree roots old, large

and woody
Generally 0-1 recent large tree

{ 2-3 recent large tree falls per

\tream mile -*@.@

falls per stream mile

. Bottom 1/3 of bank is highly
erodible material

. Plant/soil matrix severely
compromised

. Bottom 1/3 of bank is
generally highly erodible
materia I

. Plant/soil matrix
compromised

. Bottom 1/3 of bank is

generally highly resistant
plantlsoil matrix or material

. Bottom l"/3 of bank is
generally highly resistant
plant/soil matrix or materia

. Channel cross-section is

generally trapezoidally-
sha ped

. Channel cross-section is

generally trapezoida lly-
shaped

. Channel cross-section is

generally V- or U-shaped

g,*C6annel cross-section isjr 
senerailyV- oru-sy&

Point range E0tr1fl 2 tr3 fl a trs Es A7 tr8 n9E10tr11

Channel
Scouring,/
Sediment
Deposition

. >75% embedded (> 85%
embedded for large
mainstem areas)

50-75% embedded (60-85%

embedded for iarge
mainstem areas)

. 25-49% embedded (35-59%

embedded for large

mainstem areas)

. Riffle embeddedness < 25%

sand-silt (< 35% embedded for
large mainstem areas)

Few, if any, deep pools
Pool substrate com position :

> 81% sand-silt '!

. Low to moderate number of
deep pools

. Pool substrate composition:

. Moderate number of dEep
pools

. Pool substrate composition:
30-59% sand-silt

. High number of deep pools
(> 51 cm deep)

l> 722 cm deep for large
mainstem areas)

. Pool substrate composition:
< 30% sand-silt

60-80% sand-silt

. Streambed streak marks
and/or "banana"-shaped
sediment deposits common

. Streambed streak marks
and/or "banana" shaped
sediment deposits common

t'-6trearnbed streak marks \
,dod / or " baoana" shaped

.. sediment deposits /lme.anlflon ..,

. Streambed streak marks
and/ or " banana"-shaped
sediment deposits absent

Fresh, large sand deposits
very common in channel
Moderate to heavy sand
deposition along major
portion of overbank area

. Fresh, large sand deposits )
common in channe)

. Fresh, large sand deposits . Fresh, large sand deposits rare
or absent from channel

. Small localized areas of fresh
sand deposits along top of
low banks

. No evidence of fresh sediment
deposition on overbank

. Point bars present at most
stream bends, moderate to
large and unstable with high
amount of fresh sand

Point bars common,
moderate to large and
unstable with high amount of
fresh eand

. Point baris-mall Siid stable,;
well-vegetated and/or
armoured with little or M
frcch :ond ."r' ''

. Point bars few, small and

stable, well-vegetated and/or
armoured with little or no
frcoh cond

Point range trotr1Ez tr3 tr4 n-1-

8srJ6 tr7n8

1.2 m above

{(A

sand deposits along top



cEOlMoRPHrx

Evaluation
Category

Poor Fair Good Excellent
\

Physical

lnstream\'.*
Habitat

[.,]'

6u 1\lrti\
+

. Wetted perimeter <40%of
bottom channel width (< 45%

for large mainstem areas)

. Wetted perimeter 40-60%of

bottom channel width (45-

65% for large mainstem
a reas)

. Wetted perimeter 61-'85%of

bottom channel width (66-

90% for large mainstem

a reas)

. Wetted perimeter > 85"/iof
bottom channel width (> 90%

for large mainstem areas)

type (usually runs) a[rd bY

one veloclty ana dedtn

condrtion (slow and/shallow)
(for large mainstef areas,

few riffles presen'(, runs and

pools dominafit, velocitY and

depth diVersity low)

. Few pools present, riffles and

runs dominant. velocitY and

depth generally slow and

shallow (for large mainstem

areas, runs and Pools
dominant, velocitY and dePth

diversity intermediate)

. Good mix between riffles,

runs and pools

. Relatively diverse velocitY and

depth of flow

. Riffles, runs and Pool habitat
present

. Diverse velocitY and dePth of

flow present (i.e,, slow, fast,

shallow and deep water)

. Riffle subsii>\e comPosition:

, predominantldgravel with

, high percentaqE of sand

d < 5% cobble

. Riffle substrate composition:
predominantly small cobble,
gravel and sand

. 5-Z4%cobble

Riffle substrate comPosition:
good mix of gravel, cobble,
and rubble material

75-49% cobble

. Riffle substrate composition:

cobble, gravel, rubble, boulder

mix with little sand

. > 50% cobble

. Riffleiiepth < 10 cm for large

mainstem areas

. Riffle depth 10-15 cm for
large mainslem-areas

Riffle depth 15-20 cm for
large mainstem areas

. Riffle depth > 20 cm for large

mainstem areas

. Large pools generally < 30 cm

deep (< 61 cm for large

mainstem areas) and devoid

of overhead cover/structure

. Large'pools generallY 30-46

cm deep (61-91 cm for large

mainstem areas) with little or
no overhead cover/stucture

.'i Large pools generallY 46-61

cm deep (9!-122 cm for large

mainstem areas) with some

ove rh ea d cp.ve r/-st+uclqle

. Large pools generallY > 61 cm

deep (> 122 cm for large

mainstem areas) with good

overhead cover/structure

. Extensive channel alteration
and/or point bar

form ation/en la rgement

Moderate amount of channel

alteration and/or moderate

increase in point bar

formation/en la rgeme nt

. Sighi-amount of channel

.r' alteration and/or slight

, increase in point bar
' f orm ati o n/e n I a rge meI}t

No channel alteration or
significant point bar

formation/enlargement

.{irttd 1 e oot ratio oj$: 1 s ;

{ >t.st:t ---n
. Rlffle/Pool ratio 0.5-0.69:1;

1.31-1.5:1

. Riffle/Pool ratio 0.7-0.89:1;

1.1 1-1.3:1

. Riffle/Pool ratio 0.9-1.1:1

I i,r*
.' Sllfi mer afternoon water

temperature > 27oC

. Summer afternoon water
temperature 24'27"C

. Summer afternoon water
temperature 2O-240C

Summer afternoon water
temperature < 20oC

Point range trotrLa2 S, tr + trstr6 tr7 tr8

Water
Quality

Substrate fouling level:

High (> s0%)

Substrate fouling level:

Moderate i.21-50%\

. Substrate fouling level:
Very light (11-20%)

. Substrite fouling levdT:'..
Rock underside (0-10%) \

. Brown colour

. TDS: > 150 mg/L

. Grey colour

. TDS: 101-150 mg/L

Slightly grey colour
TDS: 50-100 mg/L

. Clear flow

. TDS: < 50 mg/L

Objects visible to depth
< 0.15 m below surface

. Objects visible to depth

0.15-0.5 m below surface

. Objects visible to depth
0.5-1.0 m below surface

. Objects visible to depth
> 1.0 m below surface ,'

. Moderate to strong organic
odour

. Slight to moderate organic
odour

. Slight organic odour .\oodour 
/

Point range tr0tr1tr2 tr3 tr+ ns n6 -r7gs
Wide (> 50 m) mature
forested buffer along both
banks

Forested buffer general ly

> 31 m wide along major
portion of both banks

Riparian area predominantly
wooded but with major
localized gapsRiparian

Habitat
Conditions

. Canopy coverage:
> 80% shading (> 60% for large

mainstem areas)

. Canopy coverage:
50-60% shading l3O 44'/"lo(
large mainstem areas)

. Canopy coverage:
60-79% shading \45-59% fo.
large mainstem areas)

Canopy coveragei
< 50% shading (30%

Point range

Additional notes: Total overall score {0 - 42) = , :

Ranking Poor (<13) Fair (13-24) Good (2s-34) Fxcellent (>35)

AA

completed uv' ftnke checked by:



I

6EOlMoRPHrx

Evaluation
Category

Poor Fair Good Excellent
\

Physical

I nstream
Habitat

oi,T

. Wetted perimeter < 40o/o of
bottom channel width (< 45%

for large mainstem areas)

. Wetted perimeter 40-60% of
bottom channel width {45-
65% for large mainstem
a reas)

. Wetted perimeter 6L-85%of
bottom channel width (56-

90%f or large mainstem
a reas)

. Wetted perimeter >8i%oiof
bottom channel widtl (> 90%

for large mainstem areas)

. Dominated by one lpbitat
type {usually rurir) a[rd by

one velocity ana de{tn
condition (slow andlshaltow)
(for large mainstef areas,

few riffles orese2{, runs and
pool: dominant, velocity aod

depth.div6rsity low)

. Few pools present, riffles and

runs dominant. velocity and

depth generaily slow and

shallow (for large mainstem
areas, runs and pools

dominant, velocity and depth
diversity intermediate)

. Good mix between riffles,
runs and pools

. Relatively diverse velocity and

depth of flow

. Riffles, runs and pool habitat
present

. Diverse velocity and depth of
tlow present (r.e., slow, fast,

shallow and deep water)

. Riffle subiTible composition:

, predominantlr\gravel with

. high percentagb ofsand

) < 5z cobble- /

. Riffle substrate composition:
predominantly small cobble,
gravel and sand

. 5-Z4%cobble

Riffle substrate composition:
good mix of gravel, cobble,
and rubble material
25-49% cobble

. Riffle substrate composition:
cobble, gravel, rubble, boulder
mix with little sand

. > 50% cobble

. Riffle depth < 10 cm for large
mainstem areas

. Riffle depth 10-15 cm for
I a rge m a i n q,tgma+,eas --

. Riffle depth 15-20 cm for
large mainstem areas

. Riffle depth > 20 cm for large
mainstem areas

. Large pools generally < 30 cm

deep (< 61 cm for large
mainstem areas) and devoid
of overhead cover/structu re

. Large pools generally 30-46
cm deep (6L-91 cm for large

mainstem areas) with little or
no overhead cover/structure

.l Large pools generally 46-61.

.. cm deep 19L-!22 cm for large

mainstem areas) with some
overhea d coverl.st+uc1q re

. Large pools generally > 6L cm
deep (> L22 cm for large
mainstem areas) with good

overhead cover/structure

. Extensive channel alteration
and/or point bar
form atio n/en la rgement

. Moderate amount of channel
alteration and/or moderate
increase in point bar

formation/enlargement

. Slighf 
'amount 

of channel
,,''alteration and/or slight

: increase in point bar
''{ormation/enla rgemqnt"

. No channel alteration or
significant point bar
formation/enlargement

./aittielvoot ratio o1$:1 s;
{ >7.5L:L 

--'*

. Riffle/Pool ratio 0,5-0.69:1;
1.31-1.5:1

. Riffle/Pool ratio 0.7-0.89:1;
1.11-1.3:1

. Riffle/Pool ratio 0.9-1.1:1

[iR
. 

- 
SUffimer afternoon water
temperature > 27oC

. Summer afternoon water
temperature 24-27oC

. Summer afternoon water
temperature 20-240C

. Summer afternoon water
temperature < 20oC

Point range tr0 tr1tr2 fi, tr a trsfl 6 tr7178

Water
Quality

. Substrate fouling level:

High (> 50%)

. Substrate fouling level:

Moderate .21,-50%)

. Substrate fouling level:
Very light (LL-ZOo/ol

. Substrite fouling leve)l-..
Rock underside (O-10%) ":

Brown colour
TDS: > 150 mg/L

. Grey colour

. TDS: 101-150 mg/L

. Slightly grey colour

. TDS:50-100 mg/L

. Clear flow

. TDS: < 50 mg/L

. Objects vlsible to depth
< 0.15 m below surface

Objects visible to depth
0.15-0.5 m below surface

. Objects visible to depth
0.5-1.0 m below surface

. Objects visible to depth
> 1.0 m below surface ,'

. Moderate to strong organic
odour

. Slight to moderate organic
odou r

. Slight organic odour .\oodour 
/

Point range tr0 u1tr2 trs tr+ trs fl 6
*n/g, 

a

Riparian area predominantly
wooded but with major
localized gaps

Forested buffer generally
> 31 m wide along major
portion of both banks

Wide (> 60 m) mature
forested buffer along both
ban ks

Canopy coverage;
< 50% shadin8 (30%

. Canopy coverage:
50-60% shading l3O-44% for
large mainstem areas)

. Canopy coverage:
60-79% shading 135-59% tot
large mainstem areas)

. Canopycoverage:
> 80% shading (> 60% for large
mainstem areas)

Additional notes; Total overall score (0 - 42) = , , :

Ra nking Poor {<13) Fair (13-24) Good (25-34) lxcellent (>35)

AN
I

Completed uv, ACrl[A Checked by:
i



General Site Characteristics

Features

,-i Reach break

H Cross-section

--+' 
Flow direction

-._^-, Riffle

C) Poot

6!) lsland/bar

:++* Eroded bank

Undercut bank

XXxxXx RiPraP/stabilization

+> lnstream lo&/tree

x. .x. x Fence

ll Culvert

1----) Swamp_\. /
\J/ \f r* Grasses

Flow Type

Hl Standint water

H2 Scarcely perceptible flow

H3 smooth surface flow

H4 Upwelling

H5 Rippled

H6 Unbroken standing wave

H7 Broken standing wave

H8 Chute

H9 Free fall

Substrate

sl silt

52 Sand

53 Gravel

54 Small cobble

ss Large cobble

55 Small boulder

57 Large boulder

58 Bimodal

s9 Bedrock/till

Other

8M Benchmark TR Terrace

FC Flood chute BOS Bottom ofslope

FP Floodplain ToS Top of slope

GC Grade control VWC Valley wall contact

KP Knick point wD, Woody debris.jam

Project CodelPhase: ?fV

Addition'l not"tt siao, r,,!r".krro , Lt urrrr,rj.|)

GEA RPHIXlro
I

Site Sketch: {--qft *)
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Reach Characteristics

GEO MORPHIX

Project Code/Phase:

Dater \"\v 5,]otto Stream/Reach: 5
Weather: Uryral^t., (rnfl.r 33o( Location:

Field staff: No ea- Watershed/Subwatershed : Ca,,'P g=ir,
UTM (Upstream) *tCZ63, qr"^€, 

E o lSoZ\, L'LvqtJ UTM (Downstream) t{a.(t9to .a* ,.,"8 . 5ol5q f{ r 58 ,"r N

Evidence:

Riparian Vegetation

Dominant Type:

(rabre6) til
Species:

Coverage:

E None

Channel
widths

n r-+

Age Class (yrs) : Encroachment:

E lmmature (<5) (Table 7)

I Fragmentea p a-ro E Established (5-30)
_tp Continuous E > 10 E Mature (>30)

rype (Tables) [7--l .or"r.ge of Reach (%)

Woody Debris Density of WD:

E Present in Cutbank

E Present in Channel

{** wDJ/Som:

I Moderate

rHier, I o 
I

Water Quality

Odour (Table 16)

m
Turbidity (Table 17)

E

Sinuosity (Type) Sinuosity (Degree) Gradient Number of ChannelsNumber of Channels rl r r.,l clay/Silt 'Slnr

(rabre12) E Jilrrur,,."," il d
il" C,t5.;;r cobble. Boulder Parent Rootlets

/rDw
_./trDtrlu.r

(rabree) A (Tabrelo) m (rabre11) ll]
Entrenchment Type of Bank Failure Downs's Classification

(rabre13) [U

Bankfull Width (m)

Rlffresubstrat" il d d il r D w

,{&lsubstrate V tr t tr E tr V
BankMateriat {trtr[nna/

Bank Angle Bank Erosion

E o-30 A/25%

compteted by, L& Checked by:

f'.rra^rltt C*prl,
I t)

l?:ffi ffi *l;:JIT 
E'*"H,ly,; E'*"il'j;:xl E''i#,',:H [n r]Groundwa,er

Aquatic/lnstream Vegetation

'"",:rjf,(s,^oo,@RiffleLength{m)t]Undercuts(m}mcomments:
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F<cdu,.,t\r Cbln-L-
Watershed/Subwatershed :Field Staff:

Rapid 6eomorphic Assessment Project Code/Phase:

Process
Geomorphic lndicator Present? Factor

ValueNo. Description Yes No

Evidence of
Aggradation

(At)

1 Lobate bar

n/q

2 Coarse materials in riffles embedded

3 Siltation in pools

4 Medial bars

5 Accretion on point bars

6 Poor longitudinal sorting of bed materials

7 Deposition in the overbank zone

Sum of indices = r{ Z D.5?

Evidence of
Degradation

(Dt)

1 Exposed bridge footing(s) tr/A

0({

2 Exposed sanitary/ storm sewer/ pipeline / etc.

3 Elevated storm sewer outfall(s) \,/

4 Undermined gabion baskets / concrete aprons / etc. '\#.,
5 Scour pools downstream of culverts / storm sewer outlets

6 Cut face on bar forms

7 Head cutting due to knick point migration

I Terrace cut through older bar material lr/

9 Suspended armour layer visible in bank /
10 Channel worn into undisturbed overburden / bedrock t,/

Sum of indices = n
(7
K 0

Evidence of
Widening

(wt)

1, Fallen / leaning trees / fence posts / etc.

vb

) Occurrence of large organic debris V
3 Exposed tree roots

4 Basal scour on inside meander bends \l
5 Basal scour on both sides of channel through riffle V
6 Outflanked gabion baskets / concrete walls / etc. \TA
7 Length of basal scour >50% through subject reach

Exposed length of previously buried pipe / cable / etc. rtf{
I Fracture lines along top of bank

L0 Exposed building foundation \JA
Sum of indices = a\ n,fi

Evidence of
Planimetric

Form
Adjustment

(Pt)

1 Formation of chute(s) w

ola

2 Single thread channel to multiple channel \/
3 Evolution of pool-riffle form to low bed relief form V
4 Cut-off channel(s)

5 Formation of island(s) t/

6 Thalweg alignment out of phase meander form

7 Bar forms poorly formed / reworked / removed

Sum of indices = f"t

Additional notes: Stabilitylndex(Sl) = (Al+Dl+Wl+Pl\/4= l. :

Condition ln Regime ln Transition/Stress ln Adjustment

Sl score = Y o.oo-o.zo Ll 0.21 - o.4o fl 0.41

completed ou, &lf&-Checked by:

Date: Jw\q 5 zort Stream/Reach: Q-r.aru {
Weather: fY\Fr.*\.. G..^.^. , i3"{- Location:

AD ,;-e- Cc.trYr €.{.Lrr



Rapid Stream Assessment Technique Pro ect Number: VN tbtrg

Date: f wuq 5 Zut b Stream/Reach:
/\-
Kpa,L' 5

Weather: {tLtnuro,*. 3% 
*i" Location: ?un ,."*1 q54,s-.16

Field Staff: ii;*t#-. Wate rshed/Su bwatershed : Cc*fP R.rcr
Evaluation
category

Poor Fair Good Excellent

Channel

Stability

< 50% of bank network stable
Recent bank sloughing,
slumping or failure frequently
observed

. 50--10% of bank network
sta ble

. Recent signs of bank

sloughing, slumping or failure
fairly common

. 71-80% of bank network
sta ble

. Infrequent signs of bank
sloughing, slumping or failure

. > 8Oo/^ of bank network s&ble
I. No evidence of bank -.,r

sloughing, slumping or failure

. Stream bend areas highly

unstable
. Outer bank height 1.2 m

above stream bank
(2.1 m above stream bank for
large mainstem areas)

. Bank overhang > 0.8-1.0 m

. Stream bend areas unstable

. Outer bank height 0.9-I.2m
above stream bank
(1.5-2.1 m above stream
bank for large mainstem

areas)
. Bank overhang 0.8-0.9 m

Stream bend areas stable

Outer bank height 0,6-0.9 m

above stream bank
(1.2-1.5 m above stream bank
for large mainstem areas)

Bank overhang 0.6-0.8 m

bend areas

t<0.6mabove
m above

<0.

. Young exposed tree roots
a bund a nt

. > 6 recent large tree falls per

stream mile

. Young exposed tree roots
common

. 4-5 recent large tree falls per

stream mile

. Exposed tree roots
predominantly old and large,

smaller young roots scarce
. 2-3 recent large tree falls per

stream mile -

and woody

. Bottom U3 of bank is highly
erodible material

. Plant/soil matrix severely
compromised

. Bottom 1/3 of bank is
generally highly erodible
material

. Plant/soil matrix
comprom ised

. rd5ttom 1/3 of bank is \
/ generally highly resistant )
\ nlant/soil matrix or maglal\-- 

--"/"'

. Bottom 1/3 of bank is
generally highly resistant
plant/soil matrix or material

#"--...---\

. Channel cross-section is

general ly trapezoidally-
shaped

. Channel cross-section is

generally trapezoidally-
sh a ped

. Channel cross-section is

generally V- or U-shaped

. Channel cross-section is \
t

generally V- or U-shaped

Point range tr0 u1tr2 trstr+trs tr6 Jt Us ng{rotr1.1.

hni Project N b (N rt ,r:,

Channel
Scouring/
Sediment
Deposition

. > 75% embedded (> 85%

embedded for large

mainstem areas)

50-75% embedded (60-85%

embedded for large

mainstem.areas)

. 25-49% embedded (35-59%

embedded for larsF
mainstem areaS)-'

. Riffle embeddedness < 25%

sand-silt (< 35% embedded for
Iarge malnstem areas)

. Few, if any, dgep pools

. Pobl substrate cqmposition:
> 81% sand-silt '

. Low to moderate nuiler of
deep pool5

. Pool substrate composition:
50-80% sand-silt

. Moderate number of deep
pools

. Pool substrate composition:
30'59% sand-silt

. High number of deep pools
(> 61 cm deep)
(> 122 cm deep for large
mainstem areas)

. Pool substrate composition:
< 30% sand-silt

. Streambed streak marks
and/or "banana"-shaped

sediment deposits common

. Streambed streak marks
and/ur "bdnarla"-slraped

sediment deposits common

. Streambed streak marks
and/or "banana"-shapecJ

sediment deposits absent

. Fresh, large sand deposlts \
very €ommon in channel ..,- ..'

. Moderate to heavy sjnd
deposition along major
portion of overbank area

. Fresh, large sand deposits
common in channel

. Small localiZed areai of"fr.esh

sand deposits a,ong top of
low banks

Fresh, large sand deposits
uncommon in channel
Small localized areas of fresh
sand deposits along top of
low banks

Fresh, large sand deposits rare
or absent from channel
No evidence of fresh sediment
deposition on overbank

. Point bars present at most
stream bends, moderate to
large and unstable wlth high
amount of fresh sand

. Point bars common,
moderate to large and

unstable with high amount of
fresh sand

. Point bars small and itable,
well-vegetatedand/or \
armoured with little or nol
fresh sand

. Point bars few, small and

stable, wel l-vegetated and/or
armoured with little or no
fresh sand

Point range Eotr1trl 2 E3F4 ElsEl6 tr7Es

. Streambed streak ma'ks 
- 
\

ond/or "batrana" shoped i
sediment deposits .,'
uh€om mon
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ExcellentEvaluation
Category

Poor Fair Good

Physical

lnstream
Habitat

. Wetted perimeter < AOY,ol

bottom channel width (< 45%

for large mainstem areas)

. Wetted perimeter 40-60% of
bottom channel width (45-

65% for large mainstem
a reas)

. Wetted perimeter 6L-85%of
bottom channel width (66-

9O%for large mainstem
a rea s)

Wetted perimeter > 85% of 't

bottom channel width (> 90olo

for larg.e mainstem areas)

Dominated by one-ttalitat
rype (usually runs) anj'b1
one velocity and depth \
condition (slow and shallow\
(for large mainstem areas, J

few riffles present, l,utt, arld
pools dominant, ve,lgotrl'ind
depth diversity low)

. Few pools present, riffles and

runs dominant. velocity and

depth generally slow and

shallow (for large mainstem

aTeas, runs and pools

dominant, velocity and dePth

diversity intermediate)

. Good mix between riffles,

runs and pools
. Relatively diverse velocitY and

depth of flow

. Riffles, runs and pool habitat
present

. Diverse veloclty and dePth of
flow present (i.e., slow, {ast,

shallow and deep water)

. Riffle substrate composition:
predominantly gravel with
high percentage of sand

. < 5% cobble

Riffle substrate comPosition:
good mix of gravel, cobble,
and rubble material
75-49% cobble

. Riffle substrate comPosition:

cobble, gravel, rubble, boulder

mix with little sand
. > 50% cobble

Riffle depth < 10 cm for large

mainstem areas

. fliTfle depth 10-15 crirlor
Iarge malnstem areSs/

' Riffle depth 15-20 cm for
large mainstem areas

. Riffle depth > 20 cm forlarge
mainstem areas

Large pools generalI cm

(< 61 cm for large

mainstem areas) and

. Large pools generally 30-46
cm deep (61-91 cm for large

mainstem areas) with little or
no overhead cover/structure

, Large pools generallY 46-61

cm deep (91-122 cm for large

mainstem areas) with some

overhead cover/structure

. Large pools generally > 61 cm

deep (> 122 cm for large

mainstem areas) with good

overhead cover/structure

. Extensive channel alteration
and/or point bar
form atio n/en la rgement

. Moderate amount of channel

alteration and/or moderate

increase in point bar
formation/en la rge ment

. Slight amount of channel

alteration and/or slight

increase in point bar
formatio n/e n la rgement

. No channel alteri\or
sienificant ooint bar \

t

form ation/en la rge me q't-_=-__.-*,_-

'lH,,i"'"tio1ps; . Riffle/Pool ratio 0.5-0.69:1;
1.31- L.5:1

. Riffle/Pool ratio 0.7-0.89:1;
1..1.7-7.3:L

. Riffle/Pool ratio 0.9-1.1:1

NA
. Summer afternoon water

temperature > 27oC

. Summer afternoon water
temperature 24-270C

. Summer afternoon water
temperature 20-24oC

. Summer afternoon water
temperature < 2ooc

Point range tr o tr t Nz E3 E4 nsn6 tr7f1 8

Water
Quality

. Substrate fouling level:

High (> s0%)

. Substrate fouling lev\
Moderate 121-5O'/o) ,)

. Substrate fouling level:

Very lisht 11,1,-20%)

. Substrate fouling level:

BSd qa_derlide rc:l_02)

. Brown colour

. TDS: > 150 mg/L

-------..".'/. brey colOur
. TDS: 101-150 mgll

Slightly grey colour
TDS: 50-100 mg/L

Clear flow
TDS: < 50 mg/L

. Objectsvisibleto depth
< 0.15 m below surface

. Objects visible to depth
0.15 0,5 m below surface

. Objects visible to depth
O.S-1.0 m below surface

. Objects visible to dept/
>lOmbelowsurfacd

Moderate to strong organic
odour

. Slight to moderate organic
odour

. Slight organic odour . No 
_adur____/

Point range E]0tr1fl 2 tr3 E4 trsF6 Il 7 tr8

Riparian
Habitat

Conditions

riparian area

mostly non-woody
vegetation

. Riparian area predominantly
wooded but with major
localized gaps

. Forested buffer generally
> 31 m wide along major
portion of both banks

. Wide (> 60 m) mature
forested buffer along both
banks

. Canopy coverage: tr

< 50% shading (30% for large

mainstem areas)..-;

Canopy coverage:
50-60% shading {3A-44% lor
large mainstem areas)

. Canopy coverage:
60-79% shading {45-59o/o for
large mainstem areas)

CanopV coverage:
> 80% shading (> 50% for large
mainstem areas)

Point range tropr E2 fl 3 trc Es tr 6 a7

Additional notes: Total overall score{-0-;42) = n ;
Ranking Poor (<13) Fair (13-24) Good (25-34) Excellent (>35)

a3
i

completed uv, AO/E P., checked by:

-
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Detailed Geomorphological Assessment Summary

Project Number: Date: 

Client: Length Surveyed (m):

Location: # of Cross-Sections: 

Drainage Area: Not measured Dominant Riparian Vegetation Type: 

Geology/Soils: Glaciolacustrine Extent of Riparian Cover: Continuous

Surrounding Land Use: Industrial/forest Width of Riparian Cover: 

Valley Type: Partially confined Age Class of Riparian Vegetation: 

Dominant Instream Vegetation Type: Extent of Encroachment into Channel:

Portion of Reach with Vegetation: Density of Woody Debris: 

Measured Discharge (m
3
/s): Calculated Bankfull Discharge (m

3
/s):                               

Modelled 2-year Discharge (m
3
/s): Calculated Bankfull Velocity (m/s):                                

Modelled 2-year Velocity (m/s):

Bankfull Gradient (%): Sinuosity:

Channel Bed Gradient (%): Meander Belt Width (m):

Riffle Gradient (%):              Radius of Curvature (m):

Riffle Length (m): Meander Amplitude (m):

Riffle-Pool Spacing (m): Meander wavelength (m):

Minimum Maximum Average Minimum Maximum Average

Bank Height (m):

Bank Angle (deg): Torvane Value (kg/cm
2
):

Root Depth (m): Penetrometer Value (kg/cm
3
): 

Root Density (%): Bank Material (range): 

Bank Undercut (m): 0.00

Not measured

Not measured

Not measured

Not measured

1.83

Bank Characteristics

Not measured0.18

#DIV/0!

Not modelled

Not modelled 1.05

1.64

17.54

8.13

2.63

0.17

0.33

Moderate

No encroachment

Mature (>30 years)

> 10 channel widths

Cedar forest

10%

Rooted submergent

8

104.1

July 6, 2016

Feedmill Creek

DSEL

PN16059

Reach Characteristics

Hydrology

Longitudinal Profile

65

Profile Characteristics

0.30

0.28

Clay to sand

0.25 0.65

Planform Characteristics

0.38

30

0.05

4 17

Not measured90

0.04

35

98.5

98.7

98.9

99.1

99.3

99.5

99.7

99.9

100.1
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E
le
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a
ti
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m
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Distance (m)

Bankfull Level

Water Level

Channel Bed 
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Bankfull Width (m):

Average Bankfull Depth (m):

Bankfull Width/Depth (m/m):

Wetted Width (m):

Average Water Depth (m):

Wetted Width/Depth (m/m):

Entrenchment (m):

Entrenchment Ratio (m/m):

Maximum Water Depth (m):

Manning's n :

Particle Size (mm) Subpavement:  

D10 : Particle shape: 

D50 : Embeddedness (%):

D84 : Particle range (riffle): 

Particle Range (pool): 

Gravel, cobble

Cross-Sectional Characteristics

Cumulative Particle Size Distribution

50.8

<2

<2

Clay to cobble

Sand to cobble

10 - 100%

Subangular

0.15

Representative Cross-Section # 4

Substrate Characteristics

6

6

10

2.05

0.030

13

0.220.40

0.32

0.08

Not measured

Not measured

24

0.54

2.593.34

Minimum

0.32

52

0.06

0.41

4.69

Average

3.33 3.79

Maximum

Channel Bed Elevation

Bankfull Elevation
Surface Water Elevation
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Photograph at cross section 4 (looking downstream)
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Flow Competency (m/s): Tractive Force at Bankfull (N/m2):

for D50: Tractive Force at 2-year flow (N/m
2
):

for D84: Critical Shear Stress (D50) (N/m
2
):

Unit Stream Power at Bankfull (W/m
2
):

Insert Photograph

N/A

Not modelled

13.24

13.96

1.20

N/A

Channel Thresholds

Reach 3 follows a meandering path within a continuous cedar forest. The reach is partially confined, has 

a moderate gradient and a meander amplitude of approximately 15 m. Riffles and pools are well-

developed. Some riffles within the reach but outside of the surveyed extent were much longer than 

those surveyed. Bed substrate ranged from clay to large cobbles. Sand deposits were noted on meander 

bends. Bank angles ranged from 60 to 90° with undercuts up to 0.5 m but typically in the range of 0.20 

m. Bank erosion was 30-60%. Most banks were well supported by both fine and large woody root 

matrix. Woody debris was frequently encountered in the channel.

Cross Section 6 - Looking Downstream

Channel Description

General Field Observations

GEO Morphix Ltd. Page 3 of 3



Ottawa Kingston North Bay

patersongroup Consulting Engineers

154 Colonnade Road South

Ottawa, Ontario

K2E 7J5

Tel:  (613) 226-7381

Fax: (613) 226-6344

Geotechnical Engineering
Environmental Engineering

Hydrogeology
Geological Engineering

Materials Testing
Building Science

Archaeological Services

www.patersongroup.ca

October 13, 2016

Report: PG3520-LET.01R 

2325483 Ontario Inc.

9094 Cavanagh Road

Highway 7

Ashton, Ontario 

K0A 1B0

Attention: Mr. Chris Collins

Subject: Slope Stability Assessment - Feedmill Creek

Proposed Development - Kanata West

Palladium Drive at Huntmar Drive - Ottawa

Dear Sir,

Upon your request, Paterson Group (Paterson) completed a slope stability assessment

to determine the limit of hazard lands designation line for the subject alignment of

Feedmill Creek adjacent to the aforementioned site.  The present letter summarizes our

findings and presents our limit of hazard lands recommendations.

1.0 Background Information

A site visit was conducted on June 25, 2016 by Paterson personnel to assess the

watercourse and existing slope conditions of the subject section of Feedmill Creek.  The

subject section of Feedmill Creek borders the north section of the west boundary of the

subject site.  The shallow watercourse observed at the bottom of the 0.7 to 1.1 m high

deep ditch which varies between 1.5 to 2 m in width at the bottom and approximately 5.5

to 7.5 m wide at the top.  The ditch is mainly grass covered with some bushes and sparse

trees.  Some of the grass root system was noted to be exposed beyond bank face at the

water’s edge with some sloughing and minor undercutting along the slope face noted

where the watercourse has meandered in close proximity to the slope.

Three (3) slope profiles were completed for the subject site by Paterson personnel.  
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patersongroup

Boreholes completed as part of a previous geotechnical investigation and hand auger

holes competed on June 25, 2016 within the creek alignment indicate the subsurface

profile in the area of the subject section of Feedmill Creek consists of a thin layer of

topsoil overlying a weathered brown silty clay and/or glacial till consisting of a silty sand

with gravel, cobbles and boulders overlying inferred bedrock.

 

2.0 Slope Stability Analysis

A slope stability analysis was completed by Paterson for the subject slope.  Three (3)

slope sections were studied based on information obtained by Paterson field personnel,

recent topographic survey information completed by Stantec and topographical mapping

from the City of Ottawa.

The analysis of the stability of the slope was carried out using SLIDE, a computer

program which permits a two-dimensional slope stability analysis using several methods

including the Bishop’s method, which is a widely used and accepted analysis method.

The program calculates a factor of safety, which represents the ratio of the forces

resisting failure to those favouring failure.  Theoretically, a factor of safety of 1.0

represents a condition where the slope is stable.  However, due to intrinsic limitations of

the calculation methods and the variability of the subsoil and groundwater conditions, a

factor of safety greater than one is usually required to ascertain the risks of failure are

acceptable.  A minimum factor of safety of 1.5 is generally recommended for conditions

where the failure of the slope would endanger permanent structures.  Under seismic

loading, a minimum factor of safety of 1.1 is considered to be satisfactory.

The sections were analyzed taking into account a groundwater level at ground surface.

Subsoil conditions at the cross-sections were inferred based on the findings at nearby

borehole locations, hand auger holes and general knowledge of the area’s geology.  

Static Conditions Analysis

The results for the existing slope conditions at Sections A, B and C are shown in

Figures 2a, 3a and 4a, respectively, and are attached to the present report.  The results

of the slope stability analysis indicate that all sections are considered stable from a

geotechnical perspective.   
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Seismic Loading Analysis

An analysis considering seismic loading was also completed.  A horizontal seismic

hacceleration, K , of 0.16G was considered for the analyzed sections.  A factor of safety

of 1.1 is considered to be satisfactory for stability analysis including seismic loading.  

The results of the analysis including seismic loading are shown in Figures 2b, 3b and 4b

for the slope sections.  The overall slope stability factors of safety for the subject sections

when considering a seismic loading were found to be greater than 1.1.  Based on these

results, the slopes are considered to be stable under seismic loading. 

Geotechnical Setback - Limit of Hazard Lands

The geotechnical setback limits (limit of hazard lands) includes the geotechnical stable

slope allowance, a toe erosion allowance (where applicable) as well as a 6 m toe erosion

access allowance.

The toe erosion allowance for the valley corridor wall slopes was based on the cohesive

nature of the soils, the observed current erosional activities and the width and location of

the current watercourse.  Signs of erosion were noted along the existing watercourse,

especially where the watercourse has meandered in close proximity to the toe of the

corridor wall.  It is considered that a toe erosion allowance of 2 m is appropriate for the

corridor walls confining the existing watercourse.

It should be noted that based on our analysis results, the slopes are considered stable.

The limit of hazard lands designation line for the subject site is indicated on Drawing

PG3520-3 - Test Hole Location Plan and further detailed in Drawing PG3520-4 - Limit of

Hazard Lands attached to the current report.

The existing vegetation on the slope face should not be removed as it contributes to the

stability of the slope and reduces erosion.  If the existing vegetation needs to be removed,

it is recommended that a 100 to 150 mm of topsoil mixed with a hardy seed or an

erosional control blanket be placed across the exposed slope face.  
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3.0 Statement of Limitations

The recommendations made in this report are in accordance with our present

understanding of the project.  Should any conditions at the site be encountered which

differ from those at the test locations, we request that we be notified immediately in order

to permit reassessment of our recommendations.

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 2325483

Ontario Inc. or their agents, without review by this firm for the applicability of our

recommendations to the altered use of the report.

We trust that this information satisfies your requirements.

Best Regards, 

Paterson Group Inc.

Richard Groniger, C. Tech.  David J. Gilbert, P.Eng.

Attachments

� Soil Profile and Test Data Sheets

� Figure 1 - Key Plan

� Figure 2a - Section A - Static Conditions

� Figure 2b - Section A - Seismic Loading

� Figure 3a - Section B - Static Conditions

� Figure 3b - Section B - Seismic Loading

� Figure 4a - Section C - Static Conditions

� Figure 4b - Section C - Seismic Loading

� Drawing PG3520-3 - Test Hole Location Plan

� Drawing PG3520-4 - Limit of Hazard Lands

Report Distribution

� 2325483 Ontario Inc. (3 copies)
� Paterson Group (1 copy)
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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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Figure 2A - Section A - Static Conditions
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Figure 2B - Section A - Seismic Loading
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Figure 3A - Section B - Static Conditions
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Figure 3B - Section B - Seismic Loading
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Figure 4A - Section C - Static Conditions
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Figure 4B - Section C - Seismic Loading
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METRIC CONVERSION

DISTANCES AND COORDINATES SHOWN ON THIS PLAN ARE IN METRES
AND CAN BE CONVERTED TO FEET BY DIVIDING BY 0.3048

GRID SCALE CONVERSION

DISTANCES ARE GROUND AND CAN BE CONVERTED TO GRID BY MULTIPLYING BY
THE COMBINED SCALE FACTOR OF 0.XXXXXX.

BEARING NOTE

BEARINGS HEREON ARE GRID BEARINGS DERIVED FROM THE CAN-NET VRS
NETWORK AND ARE REFERRED TO THE CENTRAL MERIDIAN 76Á 30' WEST
LONGITUDE OF THE 3Á MTM ONTARIO COORDINATE SYSTEM, NAD83 (ORIGINAL)
ZONE 9.

ELEVATION NOTE

ELEVATIONS SHOWN HEREON ARE GEODETIC (CGVD-1928:1978) AND ARE
DERIVED FROM THE CAN-NET VRS NETWORK MONUMENT: OTTAWA
ELEVATION=95.205.

NOTE

ELEVATION SHOWN THUS                  WATER LEVEL ON SEPTEMBER 2016

ELEVATION SHOWN THUS                  NORMAL HIGH WATER MARK ON SEPTEMBER 2016

ELEVATION SHOWN THUS                  NORMAL HIGH WATER MARK ON APRIL 24, 2017
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