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1.0 INTRODUCTION 
 
It is understood that City staff is prepared to review the request to remove the 9.0 m drainage easement 
located to the west and south of 151-159 Wescar Lane, provided it can be demonstrated that the removal 
would not have an adverse impact on the subdivision’s drainage system and adjacent properties.  This 
Drainage Study provides relevant background information and demonstrates the impact of the removal of 
the easement and analyses ditches and culverts in drainage areas that include 106 to 181 Wescar Lane 
(which includes the proposed development at 151-159 Wescar Lane) and 121 to 135 Cardevco Road. 
 
D. B. Gray Engineering Inc has worked on several properties within the subdivision and have topographic 
information and/or grading plans for the following properties and adjacent roadside ditches and culverts 
(refer to Appendices H & I): 

- 135 Cardevco Road (topographic survey and grading plan). 

- 131 Wescar Lane, 

- 151-159 Wescar Lane (subject property), 

- 159 Wescar Lane (including part of 151 Wescar Lane and lands to the west), 

- 165 Wescar Lane, and 

- 172-180 Wescar Lane. 

In addition, topographic information and/or grading plans have been obtained for the following properties 
and adjacent roadside ditches and culverts (refer to Appendix I): 

- 123-127 Cardevco Road, 

- 123 Wescar Lane, 

- 141 Wescar Lane, and 

- 123 Wescar Lane. 

 

2.0 DRAINAGE 
 
The Transfer of Easement, dated November 15, 1982, indicates that the Township of West Carleton (now 
within the City of Ottawa) has the right to enter the easement to “construct, repair and replace the 
drainage works”.  No purpose other than drainage is identified (refer to Appendix A). 
 
Schedule “R” of the Cardevco Subdivision Agreement (dated November 15, 1982), refers to six 
subdivision drawings, including a Grading Plan.  None of these drawings were initially found; however, 
the original owner of the subdivision has produced three of the drawings including the Grading Plan (refer 
to Appendix A). 
 
The subdivision Drainage Report is Schedule “H” of the Cardevco Subdivision Agreement (refer to 
Appendix A).  The following are excerpts (with comments): 

- “Under present conditions, the subdivision lands drain to an existing creek along the southern 
boundary with the exception of 2.9 hectares which drain to the Old Almonte Road (in the 
northwest corner).” 
(Old Almonte Road is now known as Cavanmore Road.  About 1.7 of the 2.9 ha drains from 159 
Wescar Lane.  However, based on the subdivision Grading Plan, which indicates ‘existing’ (i.e. 
1980) grade elevations, the area is about 2.2 ha (1.9 ha excluding the 11 m Cavanmore Road 
road widening of which 1.0 ha is draining from 159 Wescar Lane (refer to Figure 2 in Appendix 
F).  Based on recent topographic surveys, the actual area is about 1.5 ha (1.2 ha excluding the 
11 m Cavanmore Road road widening of which 0.6 ha is draining from 159 Wescar Lane (refer 
to Figure 3 in Appendix F).) 

-  “It is intended to direct the runoff from the lands through a series of roadside ditches and rear lot 
swales to an existing roadside ditch on Regional Road No.5.” 
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(Regional Road No.5. is Carp Road.  Except for the 2.9 ha it is apparent that the roadside 
ditches and culverts were intended to be sized to accommodate the entire subdivision.  The 
subdivision Grading Plan indicates that all roadside ditches drain to Carp Road.)  

- “The outlet for the 2.9 hectares in the in the northwest corner of the subdivision will also have to 
be upgraded.” 
(Based on the subdivision Grading Plan the outlet appears to be a 400 mm culvert crossing 
Cavanmore Road near the northwest corner of the subject property that was intended to be 
replaced with a 600 mm culvert.  The culvert was recently found and measured; it is 400 mm in 
diameter, so evidently it was not replaced.  Also based on the subdivision Grading Plan this 
culvert outlets to a ditch on the north side of Cavanmore Road that appears to convey the 
drainage to the west towards the rear yard of 100 Huntley Manor Drive.  However, based on 
recent observations this ditch may no longer exist as it appears that the drainage from the outlet 
of the culvert is first conveyed about 10 m northeast along the roadside ditch before it drains 
north, towards the rear lot line of 100 Huntley Manor Drive (refer to Figure 1 in Appendix B).   

- “Rear lot swales shall be a minimum depth of 450 mm to a maximum depth of 1500 mm.  The 
side slope shall be 3 horizontal to 1 vertical.”  “The rear lot swales shall be provided where it is 
likely that runoff would occur onto property held by others.”  “It is not proposed at this time to 
alter the creek which runs through the most southern section of the subdivision.  The 
development of this land has negligible effect on the amount of runoff to the creek.”   
(Based on the subdivision Grading Plan, almost the entire swale (about 540 m) would drain to 
the creek and only about 50 m would drain northwest to the Cavanmore Road.  Since it was the 
intent that the subdivision would have “negligible effect on the amount of runoff to the creek” it is 
apparent that the swale was intended to convey negligible drainage.  Regardless, based on the 
lot Grading Plan for 123 Wescar Lane (refer to Appendix I) it is not possible construct this rear 
lot swale to convey drainage to the creek because the stormwater management (SWM) facility 
for 123 Wescar Lane is located within the easement (this SWM facility is part of an approved 
site plan, and an Environmental Compliance Approval (ECA) has been issued for this facility).  
Furthermore, based on individual lot Grading Plans and recent visual inspections, it is evident 
that the 9.0 m easements on 131 & 141 Wescar Lane are not used to convey drainage to the 
creek.)   Based on the subdivision Drainage Report, the rear lot swales are not intended to 
convey drainage from adjacent properties; and recent topographic surveys confirm this (refer 
Figures 1, 2 & 3 and Appendices G & H).  Based on the subdivision Grading Plan, topographic 
surveys and individual lot Grading Plans, about 4.2 ha of the subdivision’s pre-development 
drainage drained to the creek of which 151-159 Wescar Lane contributed about 2.5 ha (refer to 
Figures 2 & 3 in Appendix F); and about 1.5 ha of the subdivision post development drainage 
will drain to the creek of which 151-159 Wescar Lane contributes only about 0.3 ha (refer to 
Figures 1 in Appendix C).  Therefore, considering all of the above, especially since drainage to 
the creek will be reduced by about 88% to about 0.3 ha; the rear lot swales are not required for 
at least the subject development, and the 9.0m easement can be removed from 151-159 
Wescar Lane.) 

- “For the design of the ditches and drainage structures, the Rational Formula was used.”  
(As is accepted in the Ottawa Sewer Design Guidelines, Rational Formula was used in the 
calculations in this report.)  

- “The 10 year rainfall frequency curve was used to determine the ditch and culvert sizing.” 
(Except where noted, the 10-year rainfall frequency curve was used in the calculations in this 
report.  Table 6.4 (Road Type vs. Culvert Design Storm) in the Ottawa Sewer Design Guidelines 
indicates that the design storm for local rural roads is 10 years.) 
 

Excerpt from the City’s Phase 3 Pre-Consultation: Review Feedback, dated February 14, 2024 (with 
comments): 

- “It seems that the direction of drainage of the … majority of the site draining through the 
easement system, with final outlet to the tributary south of the site.” 
(Based on the above evidence, this was not the intent of the subdivision drainage design.)  

- “As the design is looking to convey water to the Wescar Lane ditch, engineering support must 
be provided to demonstrate that the Wescar ditch system can accommodate the additional 
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flows from the proposed development, as the original subdivision approval did not consider 
subject land flows to be accommodated through the Wescar Lane ditches.” 
(Based on the above evidence, except for about 0.6 to 1.7 ha draining to Cavanmore Road, the 
original subdivision approval did consider flows from a development on subject property to be 
accommodated through the Wescar Lane roadside ditches.) 

 
Based on the subdivision Grading Plan, the culvert crossing Wescar Lane at the intersection of Cardevco 
Road (culvert C-2) was to be 750 mm diameter CSP, but an 800 mm CSP has been installed.  Also 
based on the subdivision Grading Plan, all entrance culverts were to be 600 mm in diameter except at the 
north and west sides of Cardevco Road which were to be 750 mm in diameter.  However, most, if not all, 
entrance culverts appear to be 500 mm including the two that were measured at 141 Wescar Lane 
(culvert C-1) and 135 Cardevco Road (culvert C-3).  (The Cardevco Road entrance culverts were 
overtopping following the aftermath of the June 6, 2024 storm (refer to photographs in Appendix J).  The 
Wescar Lane entrance culverts were not observed to be overtopping.  According to Environment Canada 
44 mm fell at the airport within an hour and estimates based on radar indicated that some parts of the city 
would have received between 50 and 60 mm.  The storm in the Cardevco subdivision area was probably 
at least a 25-year event, but it could have been a 100-year or rarer event.)   
 
As required by the Ottawa Sewer Design Guidelines, open channel systems (which include ditches) are 
to be designed based on Manning’s Formula, which was used in the calculations in this report.  Based on 
the subdivision Drainage Report, a Manning’s roughness coefficient (n-value) of 0.027 was used for the 
roadside ditches.  This n-value is typical of ‘gravel / short grass’, which could be considered appropriate 
for the Cardevco Road ditches and culverts analyzed; however, the Wescar Lane roadside ditches are 
generally not maintained; therefore, a n-value of 0.10 was used, which is typical of ‘dense weeds and 
brush as high as flow. 
 
The U.S. Department of Transportation Federal Highway Administration (FHWA) HY-8 Culvert Analysis 
Program (HY-8) was used to analyze the culverts.   
 
Summaries of the Calculations: 
 

A. Existing Conditions Plus Proposed Development: 
(Refer to calculations In Appendix C.) 
Based on existing conditions and the existing developments at 106 to 154 & 162 to 173 Wescar 
Lane and 121 to 127 Cardevco Road plus the proposed development at 151-159 Wescar Lane: 
- the calculated peak flow at 141 Wescar Lane is 0.73 m3/s of which 0.25 m3/s overtops the 

500 mm culvert (C-1) at a flow depth of about 70 mm, 
- the calculated peak flow at the culvert crossing Wescar Lane at the intersection of Cardevco 

Road (C-2) is 0.76 m3/s of which 0.15 m3/s overtops the 800mm culvert at a flow depth of 

about 50 mm, 

- the calculated peak flow at 135 Cardevco Road is 0.96 m3/s of which 0.78 m3/s overtops the 

500 mm culvert (C-3) with a flow depth of about 130 mm, 

- during the 2-year storm event the calculated peak flow does not overtop culverts C-1 and   

C-2, and 

- during the 2-year storm event the calculated peak flow at 135 Cardevco Road is 0.58 m3/s of 

which 0.42 m3/s overtops the 500 mm culvert (C-3) with a flow depth of about 90 mm. 

Most, if not all, of the existing entrance culverts in the subdivision are undersized.  It is expected 

that all the entrance culverts on the west and south side of Wescar Lane (south of the proposed 

development) will overtop during the 10-year event; but will not during the 2-year.  The area of the 

drainage area on the east and west side of Wescar Lane is 69% less than the other side of the 

road and the peak flow rate is 74% less; therefore, it is expected that the entrance culverts on the 

east and north side of Wescar Lane will not overtop during the 10-ear event.  Culvert C-2 crossing 

Wescar Lane at the intersection of Cardevco Road is 800 mm in diameter but, as per the 
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subdivision Drainage Report, it should have been only 750 mm.  Although it is oversized, the 

peak flow overtops culvert C-2 during the 10-year event, but not the 2-year.  As previously 

mentioned, the entrance culvert at 135 Cardevco Road (C-3) is 500 mm in diameter but, as per 

the subdivision Drainage Report, it should have been 750 mm.  It is expected that all the entrance 

culverts on the west and north side of Cardevco Road will overtop during both the 10-year and 2-

year events.  As previously noted, based on the subdivision Drainage Report, a Manning’s n-

value of 0.027 (typical of a maintained ditch) was originally used for all ditches; however, since 

the Wescar Lane roadside ditches are generally not maintained, an n-value of 0.10 (typical of 

‘dense weeds and brush as high as flow’) was used in all calculations (except as noted).  If the 

Wescar Lane roadside ditches are maintained (i.e. with n-value of 0.027) the peak flow would 

overtop culverts C-2 and C-3 more frequently; and it is expected that all the entrance culverts on 

the west and north side of Cardevco Road would overtop more frequently. 

 

B. If the Culverts are Sized as per Subdivision Drainage Report and 1.7 ha of the Proposed 
Development Drained to Cavanmore Road: 
(Refer to calculations In Appendix D.) 
As previously noted, as per the subdivision Drainage Report, 2.9 ha was intended to drain to 
Cavanmore Road, of which about 1.7 drains from 159 Wescar Lane.  Therefore, based on 
culverts sized as per original subdivision drainage report, the existing developments at 106 to 154 
& 162 to 173 Wescar Lane and 121 to 127 Cardevco Road plus the proposed development at 
151-159 Wescar Lane with 1.7 ha draining to Cavanmore Road: 
- the calculated peak flow at 141 Wescar Lane is 0.60 m3/s – the flow does not overtop culvert 

C-1 if it is 600 mm in diameter, 
- the calculated peak flow at the culvert crossing Wescar Lane at the intersection of Cardevco 

Road (C-2) is 0.73 m3/s of which 0.19 m3/s overtops the 750mm culvert at a flow depth of 

about 50 mm, and 

- the calculated peak flow at 135 Cardevco Road is 1.03 m3/s of which 0.45 m3/s overtops the 

750 mm culvert (C-3) with a flow depth of about 100 mm. 

If the entrance culverts were sized as per the subdivision Grading Plan, the Wescar Lane culverts 

would not overtop during the 10-year event.  However, the culvert crossing Wescar Lane at the 

intersection of Cardevco Road (C-2) would still overtop during the 10-year event; as would the 

entrance culvert at 135 Cardevco Road (C-3).  If the entrance culverts were sized correctly, it is 

expected that all the entrance culverts on the west and north side of Cardevco Road would still 

overtop during the 10-year event.  As previously mentioned, based on the subdivision Drainage 

Report, a Manning’s n-value of 0.027 was used for the roadside ditches (typical of a maintained 

ditch); therefore, 0.027 was used for all ditch calculations in this scenario.  However, since the 

Wescar Lane roadside ditches are generally not maintained (and n-value of 0.10 was used in all 

other calculations), if 0.10 was used in this scenario the conditions would improve at all culverts.   

 
C. Existing Conditions Plus Proposed Development Using Restricted Flows: 

(Refer to calculations In Appendix E.) 
It is known that there are existing or proposed stormwater management facilities that include 
ICDs (inlet control devises) that restrict the flow, at 165, 151-159, 141 & 131 Wescar Lane (and 
there may be other properties).  Based on existing conditions and the existing developments at 
106 to 154 & 162 to 173 Wescar Lane and 121 to 127 Cardevco Road plus the proposed 
development at 151-159 Wescar Lane and using restricted flows at 165, 151-159, 141 & 131 
Wescar Lane: 
- the calculated peak flow at 141 Wescar Lane is 0.19 m3/s – the flow does not overtop culvert 

C-1, 
- the calculated peak flow at the culvert crossing Wescar Lane at the intersection of Cardevco 

Road (C-2) is 0.28 m3/s – the flow does not overtop the culvert, 
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- the calculated peak flow at 135 Cardevco Road is 0.51 m3/s of which 0.35 m3/s overtops the 

culvert C-3 with a flow depth of about 80 mm, 

- during the 2-year storm event the calculated peak flow at 135 Cardevco Road is 0.37 m3/s of 

which 0.22 m3/s overtops culvert C-3 with a flow depth of about 60 mm. 

Accounting that some of the flow is restricted flows through the four known ICDs (there may be 

more), and although the Wescar Lane entrance culverts are undersized, none will be overtopped 

during the 10-year event; and the culvert C-2 crossing Wescar Lane at the intersection of 

Cardevco Road is also no longer overtopped.  However, since culvert C-3 at 135 Cardevco Road 

is overtopped, it is expected that, even accounting for the restricted flows, all the entrance 

culverts on the west and north side of Cardevco Road are expected to overtop during the 10-year 

event.  

 

D. Existing Conditions Plus Proposed Development with 0.6 ha of the Proposed Development 
Draining to Cavanmore Road: 
(Refer to calculations In Appendix F.) 
As previously noted, as per the subdivision Drainage Report, 2.9 ha was intended to drain to 
Cavanmore Road, of which about 1.7 drains from 159 Wescar Lane.  However, also as previously 
noted, based on the subdivision Grading Plan, the area is about 2.2 ha of which 1.0 ha is draining 
from 159 Wescar Lane; and based on recent topographic surveys, the actual area is about 1.5 ha 
of which 0.6 ha is draining from 159 Wescar Lane.  It would not be prudent to increase the area 
that is currently draining to Cavanmore Road.  Therefore, based on the existing developments at 
106 to 154 & 162 to 173 Wescar Lane and 121 to 127 Cardevco Road plus the proposed 
development at 151-159 Wescar Lane with 0.6 ha draining to Cavanmore Road: 
- the calculated peak flow at 141 Wescar Lane is 0.65 m3/s of which 0.17 m3/s overtops the 

culvert C-1 at a flow depth of about 50 mm, 
- the calculated peak flow at the culvert crossing Wescar Lane at the intersection of Cardevco 

Road (C-2) is 0.69 m3/s of which 0.07 m3/s overtops the culvert at a flow depth of about 30 

mm, and 

- the calculated peak flow at 135 Cardevco Road is 0.90 m3/s of which 0.72 m3/s overtops 

culvert C-3 with a flow depth of about 120 mm. 

With 0.6 ha of 159 Wescar Lane draining to Cavanmore Road the peak flow is less than with 

scenario A, but it is expected that all the entrance culverts on the west and south side of Wescar 

Lane (south of the proposed development) will still overtop during the 10-year event (but will not 

during the 2-year).  Culvert C-2 crossing Wescar Lane at the intersection of Cardevco Road is 

overtopped during the 10-year event, but it is expected that it will not during the 2-year.  It is 

expected that all the entrance culverts on the west and north side of Cardevco Road will still 

overtop during both the 10-year and 2-year events.  
 

E. Proposed Development at 151-159 Wescar Lane and Its Impact on Flooding on Cardevco 
Road: 

(Refer to calculations In Appendix G.) 
As previously noted, most, if not all, of the existing entrance culverts in the subdivision are 
undersized and it is expected that all the entrance culverts on the west and north side of 
Cardevco Road will overtop during the 10-year event and cause flooding on Cardevco Road.  And 
as previously mentioned the Cardevco Road entrance culverts were overtopping following the 
aftermath of the June 6, 2024 storm (probably at least a 25-year event, but it could have been a 
100-year or rarer event).  Based on the subdivision Grading Plan, about 1.2 ha of the pre-
development drainage of 151-159 Wescar Lane drains to the Wescar Lane roadside ditch (refer 
to Figure 2 in Appendix F); and based on topographic surveys, about 1.7 ha of the pre-
development drainage of 151-159 Wescar Lane drains to the Wescar Lane roadside ditch (refer 
to Figure 3 in Appendix F).  Therefore, based on pre-development conditions it is calculated that 
121.28 L/s to 176.01 L/s drains to the Wescar lane roadside ditch during the 100-year event; and 
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62.29 L/s to 90.41 L/s during the 10-year event (the variation depends on whether 1.2 ha or 1.7 
ha draining to Wescar Lane is used for the pre-development conditions).  The previously 
proposed stormwater management facility for 151-159 Wescar Lane would have used an ICD 
with a 154 mm orifice to restrict the flowrate draining to Wescar Lane to 107.04 L/s during the 
100-year event; reducing the flowrate by 12% to 39%.  However, during the 10-year event, while 
the flowrate would be restricted 70.78 L/s; the flowrate would be reduced by 22% or increased by 
14%, depending on whether 1.2 ha or 1.7 ha is used for the pre-development conditions.  To be 
conservative, the proposed stormwater management facility for 151-159 Wescar Lane now uses 
an ICD with a 139 mm orifice to restrict the flowrate draining to Wescar Lane to 94.85 L/s during 
the 100-year event reducing the flowrate by 22% to 46%; and, during the 10-year event the 
flowrate will be restricted to 62.24 L/s; reducing the flowrate by 0 to 31%.  Therefore, due the 
proposed stormwater management facility, the proposed development 151-159 Wescar Lane, is 
expected to have no adverse effect on the existing downstream flooding on Cardevco Road. 

 
 

3.0 CONCLUSIONS 
 

1. Given that: 
- it was the intent that the subdivision would have “negligible effect on the amount of runoff to 

the creek” it is apparent that the rear lot swale was intended to convey negligible drainage; 
- it is not possible construct this rear lot swale to convey drainage to the creek because the 

SWM facility for 123 Wescar Lane is located within the easement; 
- the 9.0 m easements on 131 & 141 Wescar Lane are not used convey drainage to the creek; 
- the rear lot swales are not intended to convey drainage from adjacent properties;  
- about 2.5 ha of 151-159 Wescar Lane pre-development drainage drained to the creek; and 
- about 0.3 ha of 151-159 Wescar Lane post development drainage will drain to the creek, an 

88% reduction. 
The rear lot swales are not required at the subject development, and the 9.0m easement 
can be removed from 151-159 Wescar Lane.  
 

2. As per the subdivision Drainage Report, 2.9 hectares of subdivision land drained to Cavanmore 
Road, and it was the intent that this area would continue to drain to Cavanmore Road (of which 
1.0 ha would be draining from 159 Wescar Lane).  However, the actual area is about 1.5 ha (of 
which 0.6 ha is draining from 159 Wescar Lane).  It would not be prudent to increase the area 
that is currently draining to Cavanmore Road. 
 

3. Except for the 2.9 ha, the intent was to direct the runoff from subdivision via roadside ditches to 
an existing roadside ditch on Carp Road; therefore, it is apparent that the roadside ditches and 
culverts were intended to be sized to accommodate the entire subdivision (except for 2.9 ha). 
 

4. The subdivision Drainage Report states: “The outlet for the 2.9 hectares in the in the northwest 
corner of the subdivision will also have to be upgraded.”  As per the subdivision Grading Plan the 
outlet appears to be a 400 mm culvert crossing Cavanmore Road near the northwest corner of 
the subject property and that it was intended to be replaced with a 600 mm culvert.  It was not 
replaced.  
 

5. Except for the culvert crossing Wescar Lane at the intersection of Cardevco Road, most, if not all, 
culverts within the subdivision are undersized.  As per the subdivision Drainage report entrance 
culverts were to be 600 mm in diameter except at the north and west sides of Cardevco Road 
which were to be 750 mm in diameter; however, most, if not all, entrance culverts appear to be 
500 mm. 
 

6. The Cardevco Road entrance culverts were overtopping following the aftermath of the June 6, 
2024 storm (estimated to be a 25 to 100-year or rarer event).  The Wescar Lane entrance 
culverts were not observed to be overtopping.  
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7. Assuming existing conditions plus the proposed development, based on the calculations 

presented in this report: 
- it is expected that all the entrance culverts on the west and south side of Wescar Lane 

(south of the proposed development) will overtop during the 10-year event; but will not during 

the 2-year, 

- it is expected that the entrance culverts on the east and north side of Wescar Lane will not 

overtop during the 10-ear event, 

- it is expected that culvert C-2 crossing Wescar Lane at the intersection of Cardevco Road 

will overtop during the 10-year event, but not the 2-year, 

- it is expected that all the entrance culverts on the west and north side of Cardevco Road will 

overtop during both the 10-year and 2-year events, 

- Wescar Lane roadside ditches are generally not maintained; but if they were maintained, it is 

expected that all culverts, especially all the entrance culverts on the west and north side of 

Cardevco Road, would overtop more frequently. 

 

8. Based on the calculations presented in this report, if the culverts were sized as per the 

subdivision Grading Plan, during the 10-year event it is expected that the culvert crossing Wescar 

Lane at the intersection of Cardevco Road and all the entrance culverts on the west and north 

side of Cardevco Road would still overtop.  

  

9. Based on the calculations presented in this report: Accounting that some of the flow is restricted 

flows through the four known ICDs (there may be more), Wescar Lane entrance culverts are not 

overtopped during the 10-year event; as is the culvert crossing Wescar Lane at the intersection of 

Cardevco Road.  However, it is expected that, even accounting for the restricted flows, all the 

entrance culverts on the west and north side of Cardevco Road are expected to overtop during 

the 10-year event. 

 

10. Based on the calculations presented in this report, if 0.6 ha of 159 Wescar Lane drained to 

Cavanmore Road the peak flow is less, but it is expected that: 

- all the entrance culverts on the west and south side of Wescar Lane (south of the proposed 

development) will still overtop during the 10-year event, but will not during the 2-year, 

- the culvert crossing Wescar Lane at the intersection of Cardevco Road will still overtop 

during the 10-year event, but not during the 2-year, and 

- it is expected that all the entrance culverts on the west and north side of Cardevco Road will 

still overtop during both the 10-year and 2-year events. 

 

11. Due the proposed stormwater management facility, the proposed development 151-159 Wescar 
Lane, is expected to have no adverse effect on the existing downstream flooding on Cardevco 
Road. 
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Prepared by D.B. Gray Engineering Inc. 
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CARDEVCO SUBDIVISION 
DRAINAGE REPORT & GRADING PLANS 

  

































APPENDIX B 
 

AREA & RUNOFF CALCULATIONS 



Drainage Area A

Address Roof Hard Gravel Soft Total Hard Gravel Soft Total Roof Hard Gravel Soft Total

173 Wescar 2147 2147 82 150 79 311 0 82 2297 79 2458

165 Wescar 589 868 1055 4064 6576 368 123 483 974 589 1236 1177 4547 7550

159-151 Wescar 3530 31941 6566 42038 772 404 864 2040 3530 32713 404 7430 44078

141 Wescar 535 334 294 1574 2737 313 81 405 799 535 647 374 1980 3536

53498 4124 4654 34678 4254 14036 57622

C

Roof Area: 0.47 ha 0.90

Hard Area: 3.47 ha 0.90

Gravel Area: 0.43 ha 0.80

Soft Area: 1.40 ha 0.20

Total Catchment Area: 5.76 ha 0.72

Drainage Area B

Address Roof Hard Gravel Soft Total Hard Gravel Soft Total Roof Hard Gravel Soft Total

131 Wescar 585 1302 1150 3037 317 54 305 675 585 1619 54 1455 3712

123 Wescar 329 478 807 227 30 170 427 0 556 30 649 1235

117 Wescar 203 99 965 821 2089 204 34 192 430 203 303 999 1013 2518

107 Wescar 435 980 520 1935 246 27 179 452 435 1226 27 699 2387

121 Cardevco 270 277 1824 2717 5088 901 274 1341 2517 270 1178 2098 4058 7605

12956 4500 1494 4881 3208 7873 17456

C

Roof Area: 0.15 ha 0.90

Hard Area: 0.49 ha 0.90

Gravel Area: 0.32 ha 0.80

Soft Area: 0.79 ha 0.20

Total Catchment Area: 1.75 ha 0.57

Existing Conditions 

107 to 154 & 162 to 173  Wescar Lane and 121 to 127 Cardevco Road

+

Proposed Development 151-159 Wescar Lane

Cardevco Subdivision

Area Draining to the ROW ROW Area

sq.m.sq.m. sq.m.

TOTAL

31-May-24

Ottawa, Ontario

Area Draining to the ROW ROW Area TOTAL

sq.m. sq.m. sq.m.



Drainage Area C

Address Roof Hard Gravel Soft Total Hard Gravel Soft Total Roof Hard Gravel Soft Total

180/172 Wescar 161 161 80 45 127 252 0 80 45 287 412

168 Wescar 321 730 435 1486 194 42 125 360 321 924 42 560 1847

162 Wescar 610 770 487 1866 196 50 119 364 610 965 50 605 2231

154 Wescar 216 3384 3600 231 115 407 753 0 231 331 3791 4353

144 Wescar 494 701 554 1748 232 47 113 392 494 933 47 667 2140

138 Wescar 507 506 730 1744 193 40 160 394 507 699 40 891 2138

132 Wescar 935 1007 1942 112 128 144 384 0 112 1063 1151 2326

126 Wescar 484 1074 469 2028 167 59 161 388 484 1241 59 630 2415

118 Wescar 29 3940 267 4236 488 393 642 1523 29 488 4333 909 5759

123 Cardevco 0 360 371 227 957 0 360 371 227 957

18812 4810 2446 5675 6010 9491 23622

C

Roof Area: 0.24 ha 0.90

Hard Area: 0.57 ha 0.90

Gravel Area: 0.60 ha 0.80

Soft Area: 0.95 ha 0.20

Total Catchment Area: 2.36 ha 0.59

Drainage Area D

Address Roof Hard Gravel Soft Total Hard Gravel Soft Total Roof Hard Gravel Soft Total

123 Cardevco 126 61 3750 3936 360 371 227 957 126 421 4120 227 4894

127 Cardevco 483 537 442 568 2030 226 141 46 413 483 763 583 614 2443

5966 1370 609 1184 4703 841 7337

C

Roof Area: 0.06 ha 0.90

Hard Area: 0.12 ha 0.90

Gravel Area: 0.47 ha 0.80

Soft Area: 0.08 ha 0.20

Total Catchment Area: 0.73 ha 0.76

Area Draining to the ROW ROW Area TOTAL

sq.m. sq.m. sq.m.

Area Draining to the ROW ROW Area TOTAL

sq.m. sq.m. sq.m.



APPENDIX C 
 

DITCH & CULVERT CALCULATIONS 
EXISTING CONDITIONS 

106 TO 154 & 162 TO 173 WESCAR LANE 
AND 121 TO 127 CARDEVCO ROAD 

+ 
PROPOSED DEVELOPMENT AT 151-159 WESCAR LANE 





07-Jun-24

+

10-Year Event

Drainage Area A
C

Roof Area: 0.47 ha 0.90

Hard Area: 3.47 ha 0.90

Gravel Area: 0.43 ha 0.80

Soft Area: 1.40 ha 0.20

Total Catchment Area: 5.76 ha 0.72

Time of Concentration: 20 min

Length of Ditch (Ld): 263 m

Ditch Flow Velocity (V): 0.45 m/s 

Time of Concentration (Ditch Flow): 9.7 min

Time of Concentration (Tc): 29.7 min

Area (A): 5.76 ha

Time of Concentration: 29.7 min

Rainfall Intensity (i): 63 mm/hr (10-Year Event)

Runoff Coefficient (C): 0.72

Rational Method 10-Year Flow (Q): 733.9 L/s

Ditch Slope: 0.8%

Ditch Manning Roughness Coefficient n: 0.10         dense weeds / brush as high as flow

Side Slope: 3              :1

Lot Side Slope: 3              :1

Ditch Bottom Width: 1              m

Water Depth: 0.59         m

Water Top Width: 4.54         m

Water Cross-Section Area: 1.63         sq.m

Wetted Perimeter: 4.73         m

Hydraulic Radius: 0.35         m

Velocity: 0.45         m/s Based on water depth

Velocity: 0.45         m/s Using Manning's Formula:

and 121 to 127 Cardevco Road

Proposed Development 151-159 Wescar Lane

Cardevco Subdivision

Ottawa, Ontario

106 to 154 & 162 to 173  Wescar Lane

Peak Flow Calculations - Roadside Ditches

Existing Conditions 



Drainage Area B
(10-Year Event)

C

Roof Area: 0.15 ha 0.90

Hard Area: 0.49 ha 0.90

Gravel Area: 0.32 ha 0.80

Soft Area: 0.79 ha 0.20

Total Catchment Area: 1.75 ha 0.57

Drainage Area A + B
C

Roof Area: 0.61 ha 0.90

Hard Area: 3.96 ha 0.90

Gravel Area: 0.75 ha 0.70

Soft Area: 2.19 ha 0.20

Total Catchment Area: 7.51 ha 0.68

Time of Concentration: 29.7 min (from Drainage Area A)

Length of Ditch (Ld): 238 m

Ditch Flow Velocity (V): 0.52 m/s 

Time of Concentration (Ditch Flow): 7.6 min

Time of Concentration (Tc): 37.4 min

Area (A): 7.51 ha

Time of Concentration: 37.4 min

Rainfall Intensity (i): 54 mm/hr (10-Year Event)

Runoff Coefficient (C): 0.68

Rational Method 10-Year Flow (Q): 764.3 L/s

Ditch Slope: 1.2%

Ditch Manning Roughness Coefficient n: 0.10         dense weeds / brush as high as flow

Road Side Slope: 3              :1

Lot Side Slope: 3              :1

Ditch Bottom Width: 1              m

Water Depth: 0.55         m

Water Top Width: 4.30         m

Water Cross-Section Area: 1.46         sq.m

Wetted Perimeter: 4.48         m

Hydraulic Radius: 0.33         m

Velocity: 0.52         m/s Based on water depth

Velocity: 0.52         m/s Using Manning's Formula:



Drainage Area C
(10-Year Event)

C

Roof Area: 0.24 ha 0.90

Hard Area: 0.57 ha 0.90

Gravel Area: 0.60 ha 0.80

Soft Area: 0.95 ha 0.20

Total Catchment Area: 2.36 ha 0.59

Time of Concentration: 20 min

Length of Ditch (Ld): 452 m

Ditch Flow Velocity (V): 0.36 m/s 

Time of Concentration (Ditch Flow): 20.9 min

Time of Concentration (Tc): 40.9 min

Area (A): 2.36 ha

Time of Concentration: 40.9 min

Rainfall Intensity (i): 51 mm/hr (10-Year Event)

Runoff Coefficient (C): 0.59

Rational Method 10-Year Flow (Q): 198.0 L/s

Ditch Slope: 1.2%

Ditch Manning Roughness Coefficient n: 0.10         dense weeds / brush as high as flow

Side Slope: 3              :1

Lot Side Slope: 3              :1

Ditch Bottom Width: 1              m

Water Depth: 0.30         m

Water Top Width: 2.77         m

Water Cross-Section Area: 0.56         sq.m

Wetted Perimeter: 2.87         m

Hydraulic Radius: 0.19         m

Velocity: 0.36         m/s Based on water depth

Velocity: 0.36         m/s Using Manning's Formula:



Drainage Area D
(10-Year Event)

C

Roof Area: 0.06 ha 0.90

Hard Area: 0.12 ha 0.90

Gravel Area: 0.47 ha 0.80

Soft Area: 0.08 ha 0.20

Total Catchment Area: 0.73 ha 0.76

Drainage Area A + B + C + D
C

Roof Area: 0.92 ha 0.90

Hard Area: 4.64 ha 0.90

Gravel Area: 1.82 ha 0.80

Soft Area: 3.22 ha 0.20

Total Catchment Area: 10.60 ha 0.67

Time of Concentration: 40.9 min (from Drainage Area C)

Length of Ditch (Ld): 129 m

Ditch Flow Velocity (V): 0.90 m/s 

Time of Concentration (Ditch Flow): 2.4 min

Time of Concentration (Tc): 43.3 min

Area (A): 10.60 ha

Time of Concentration: 43.3 min

Rainfall Intensity (i): 49 mm/hr (10-Year Event)

Runoff Coefficient (C): 0.67

Rational Method 10-Year Flow (Q): 963.7 L/s

Ditch Slope: 0.3%

Ditch Manning Roughness Coefficient n: 0.027       gravel / short grass

Road Side Slope: 3              :1

Lot Side Slope: 3              :1

Ditch Bottom Width: 1              m

Water Depth: 0.45         m

Water Top Width: 3.72         m

Water Cross-Section Area: 1.07         sq.m

Wetted Perimeter: 3.87         m

Hydraulic Radius: 0.28         m

Velocity: 0.90         m/s Based on water depth

Velocity: 0.90         m/s Using Manning's Formula:





HY-8 Culvert Analysis Report 

Culvert Data: C-1 - 10m - 500mm 

Culvert Data Summary - C-1 - 10m - 500mm 

Barrel Shape: Circular 

Barrel Diameter: 500.00 mm 

Barrel Material: Corrugated Steel 

Embedment: 0.00 mm 

Barrel Manning's n: 0.0240 

Culvert Type: Straight 

Inlet Configuration: Thin Edge Projecting (Ke=0.9) 

Inlet Depression: None 

Site Data - C-1 - 10m - 500mm 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 m 

Inlet Elevation: 119.84 m 

Outlet Station: 10.00 m 

Outlet Elevation: 119.75 m 

Number of Barrels: 1 



Culvert Crossing: 141 Wescar Ln Entrance Culvert (Drainage 
Area A) 

Culvert Summary Table - C-1 - 10m - 500mm 

Total 
Discharge 
(cms) 

Culvert 
Discharge 
(cms) 

Headwater 
Elevation 
(m) 

Inlet 
Control 
Depth(m) 

Outlet 
Control 
Depth(m) 

Flow 
Type 

Normal 
Depth 
(m) 

Critical 
Depth 
(m) 

Outlet 
Depth 
(m) 

Tailwater 
Depth 
(m) 

Outlet 
Velocity 
(m/s) 

Tailwater 
Velocity 
(m/s) 

0.00 0.00 119.84 0.00 0.0 0-NF  0.00 0.00 0.00 0.00 0.00 0.00 
0.07 0.07 120.14 0.27 0.30 2-

M2c 
0.21 0.18 0.18 0.17 1.14 0.28 

0.15 0.15 120.28 0.41 0.44 2-
M2c 

0.32 0.26 0.26 0.25 1.42 0.34 

0.22 0.22 120.41 0.55 0.57 7-
M2c 

0.50 0.32 0.32 0.31 1.65 0.37 

0.29 0.29 120.60 0.72 0.76 7-
M2c 

0.50 0.37 0.37 0.35 1.88 0.40 

0.37 0.37 120.87 0.93 1.03 7-
M2c 

0.50 0.41 0.41 0.39 2.12 0.43 

0.44 0.44 121.17 1.20 1.33 7-
M2c 

0.50 0.44 0.44 0.43 2.39 0.45 

0.51 0.48 121.37 1.38 1.53 7-
M2t 

0.50 0.46 0.46 0.46 2.55 0.47 

0.59 0.48 121.39 1.39 1.55 7-
M2t 

0.50 0.46 0.50 0.49 2.48 0.49 

0.66 0.48 121.40 1.39 1.56 4-FFf 0.50 0.46 0.50 0.52 2.45 0.50 
0.73 0.48 121.42 1.38 1.58 4-FFf 0.50 0.46 0.50 0.54 2.44 0.51 

 





HY-8 Culvert Analysis Report 

Culvert Data: C-2 - 26m -800mm 

Culvert Data Summary - C-2 - 26m -800mm 

Barrel Shape: Circular 

Barrel Diameter: 800.00 mm 

Barrel Material: Corrugated Steel 

Embedment: 0.00 mm 

Barrel Manning's n: 0.0240 

Culvert Type: Straight 

Inlet Configuration: Thin Edge Projecting (Ke=0.9) 

Inlet Depression: None 

Site Data - C-2 - 26m -800mm 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 m 

Inlet Elevation: 117.08 m 

Outlet Station: 26.00 m 

Outlet Elevation: 117.04 m 

Number of Barrels: 1 



Culvert Crossing: Wescar Ln Culvert at Cardevco Rd 
(Drainage Area A+B) 

Culvert Summary Table - C-2 - 26m -800mm 

Total 
Discharge 
(cms) 

Culvert 
Discharge 
(cms) 

Headwater 
Elevation 
(m) 

Inlet 
Control 
Depth(m) 

Outlet 
Control 
Depth(m) 

Flow 
Type 

Normal 
Depth 
(m) 

Critical 
Depth 
(m) 

Outlet 
Depth 
(m) 

Tailwater 
Depth 
(m) 

Outlet 
Velocity 
(m/s) 

Tailwater 
Velocity 
(m/s) 

0.00 0.00 117.08 0.00 0.0 0-NF  0.00 0.00 0.00 0.00 0.00 0.00 
0.08 0.08 117.37 0.24 0.29 3-

M2t 
0.28 0.16 0.24 0.24 0.61 0.19 

0.15 0.15 117.50 0.34 0.42 3-
M2t 

0.42 0.23 0.34 0.34 0.77 0.23 

0.23 0.23 117.60 0.43 0.52 3-
M2t 

0.55 0.28 0.41 0.41 0.89 0.25 

0.31 0.31 117.68 0.50 0.60 3-
M2t 

0.80 0.33 0.47 0.47 1.00 0.27 

0.38 0.38 117.77 0.57 0.69 3-
M2t 

0.80 0.37 0.52 0.52 1.11 0.29 

0.46 0.46 117.85 0.64 0.77 3-
M2t 

0.80 0.41 0.56 0.56 1.21 0.30 

0.53 0.53 117.93 0.71 0.85 3-
M2t 

0.80 0.44 0.60 0.60 1.31 0.32 

0.61 0.61 118.03 0.78 0.95 7-
M2t 

0.80 0.47 0.64 0.64 1.42 0.33 

0.69 0.62 118.06 0.79 0.98 7-
M2t 

0.80 0.48 0.68 0.68 1.36 0.34 

0.76 0.61 118.08 0.78 1.00 7-
M2t 

0.80 0.47 0.71 0.71 1.30 0.35 

 





HY-8 Culvert Analysis Report 

Culvert Data: C-3 - 11.6m - 500mm 

Culvert Data Summary - C-3 - 11.6m - 500mm 

Barrel Shape: Circular 

Barrel Diameter: 500.00 mm 

Barrel Material: Corrugated Steel 

Embedment: 40.00 mm 

Barrel Manning's n: 0.0240 (top and sides) 

Manning's n: 0.0350 (bottom) 

Culvert Type: Straight 

Inlet Configuration: Thin Edge Projecting (Ke=0.9) 

Inlet Depression: None 

Site Data - C-3 - 11.6m - 500mm 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 m 

Inlet Elevation: 116.79 m 

Outlet Station: 11.60 m 

Outlet Elevation: 116.64 m 

Number of Barrels: 1 



Culvert Crossing: 135 Cardevco Rd Entrance Culvert 
(Drainage Areas A+B+C+D) 

Culvert Summary Table - C-3 - 11.6m - 500mm 

Total 
Discharge 
(cms) 

Culvert 
Discharge 
(cms) 

Headwater 
Elevation 
(m) 

Inlet 
Control 
Depth(m) 

Outlet 
Control 
Depth(m) 

Flow 
Type 

Normal 
Depth 
(m) 

Critical 
Depth 
(m) 

Outlet 
Depth 
(m) 

Tailwater 
Depth 
(m) 

Outlet 
Velocity 
(m/s) 

Tailwater 
Velocity 
(m/s) 

0.00 0.00 117.42 0.00 0.59 0-NF  0.00 0.00 0.46 0.72 0.00 0.00 
0.10 0.10 117.51 0.31 0.68 4-FFf 0.25 0.18 0.46 0.72 0.51 0.00 
0.19 0.13 117.57 0.38 0.74 4-FFf 0.31 0.22 0.46 0.72 0.70 0.00 
0.29 0.14 117.59 0.40 0.76 4-FFf 0.33 0.23 0.46 0.72 0.75 0.00 
0.39 0.15 117.61 0.41 0.78 4-FFf 0.34 0.24 0.46 0.72 0.79 0.00 
0.48 0.15 117.62 0.42 0.79 4-FFf 0.35 0.24 0.46 0.72 0.82 0.00 
0.58 0.16 117.64 0.43 0.81 4-FFf 0.36 0.25 0.46 0.72 0.85 0.00 
0.67 0.16 117.65 0.44 0.82 4-FFf 0.37 0.25 0.46 0.72 0.88 0.00 
0.77 0.17 117.66 0.45 0.83 4-FFf 0.38 0.26 0.46 0.72 0.90 0.00 
0.87 0.17 117.67 0.46 0.84 4-FFf 0.39 0.26 0.46 0.72 0.93 0.00 
0.96 0.18 117.68 0.47 0.85 4-FFf 0.40 0.26 0.46 0.72 0.95 0.00 

 



11-Jun-24

+

2-Year Event

Drainage Area A
C

Roof Area: 0.47 ha 0.90

Hard Area: 3.47 ha 0.90

Gravel Area: 0.43 ha 0.80

Soft Area: 1.40 ha 0.20

Total Catchment Area: 5.76 ha 0.72

Time of Concentration: 20 min

Length of Ditch (Ld): 263 m

Ditch Flow Velocity (V): 0.39 m/s 

Time of Concentration (Ditch Flow): 11.2 min

Time of Concentration (Tc): 31.2 min

Area (A): 5.76 ha

Time of Concentration: 31.2 min

Rainfall Intensity (i): 39 mm/hr (2-Year Event)

Runoff Coefficient (C): 0.72

Rational Method 2-Year Flow (Q): 450.9 L/s

Ditch Slope: 0.8%

Ditch Manning Roughness Coefficient n: 0.10         dense weeds / brush as high as flow

Side Slope: 3              :1

Lot Side Slope: 3              :1

Ditch Bottom Width: 1              m

Water Depth: 0.48         m

Water Top Width: 3.85         m

Water Cross-Section Area: 1.15         sq.m

Wetted Perimeter: 4.00         m

Hydraulic Radius: 0.29         m

Velocity: 0.39         m/s Based on water depth

Velocity: 0.39         m/s Using Manning's Formula:

and 121 to 127 Cardevco Road

Proposed Development 151-159 Wescar Lane

Cardevco Subdivision

Ottawa, Ontario

106 to 154 & 162 to 173  Wescar Lane

Peak Flow Calculations - Roadside Ditches

Existing Conditions 



Drainage Area B
(10-Year Event)

C

Roof Area: 0.15 ha 0.90

Hard Area: 0.49 ha 0.90

Gravel Area: 0.32 ha 0.80

Soft Area: 0.79 ha 0.20

Total Catchment Area: 1.75 ha 0.57

Drainage Area A + B
C

Roof Area: 0.61 ha 0.90

Hard Area: 3.96 ha 0.90

Gravel Area: 0.75 ha 0.70

Soft Area: 2.19 ha 0.20

Total Catchment Area: 7.51 ha 0.68

Time of Concentration: 31.2 min (from Drainage Area A)

Length of Ditch (Ld): 238 m

Ditch Flow Velocity (V): 0.46 m/s 

Time of Concentration (Ditch Flow): 8.6 min

Time of Concentration (Tc): 39.8 min

Area (A): 7.51 ha

Time of Concentration: 39.8 min

Rainfall Intensity (i): 33 mm/hr (2-Year Event)

Runoff Coefficient (C): 0.68

Rational Method 2-Year Flow (Q): 464.9 L/s

Ditch Slope: 1.2%

Ditch Manning Roughness Coefficient n: 0.10         dense weeds / brush as high as flow

Road Side Slope: 3              :1

Lot Side Slope: 3              :1

Ditch Bottom Width: 1              m

Water Depth: 0.44         m

Water Top Width: 3.64         m

Water Cross-Section Area: 1.02         sq.m

Wetted Perimeter: 3.78         m

Hydraulic Radius: 0.27         m

Velocity: 0.46         m/s Based on water depth

Velocity: 0.46         m/s Using Manning's Formula:



Drainage Area C
(10-Year Event)

C

Roof Area: 0.24 ha 0.90

Hard Area: 0.57 ha 0.90

Gravel Area: 0.60 ha 0.80

Soft Area: 0.95 ha 0.20

Total Catchment Area: 2.36 ha 0.59

Time of Concentration: 20 min

Length of Ditch (Ld): 452 m

Ditch Flow Velocity (V): 0.31 m/s 

Time of Concentration (Ditch Flow): 24.3 min

Time of Concentration (Tc): 44.3 min

Area (A): 2.36 ha

Time of Concentration: 44.3 min

Rainfall Intensity (i): 31 mm/hr (2-Year Event)

Runoff Coefficient (C): 0.59

Rational Method 2-Year Flow (Q): 119.2 L/s

Ditch Slope: 1.2%

Ditch Manning Roughness Coefficient n: 0.10         dense weeds / brush as high as flow

Side Slope: 3              :1

Lot Side Slope: 3              :1

Ditch Bottom Width: 1              m

Water Depth: 0.23         m

Water Top Width: 2.36         m

Water Cross-Section Area: 0.38         sq.m

Wetted Perimeter: 2.43         m

Hydraulic Radius: 0.16         m

Velocity: 0.31         m/s Based on water depth

Velocity: 0.31         m/s Using Manning's Formula:



Drainage Area D
(10-Year Event)

C

Roof Area: 0.06 ha 0.90

Hard Area: 0.12 ha 0.90

Gravel Area: 0.47 ha 0.80

Soft Area: 0.08 ha 0.20

Total Catchment Area: 0.73 ha 0.76

Drainage Area A + B + C + D
C

Roof Area: 0.92 ha 0.90

Hard Area: 4.64 ha 0.90

Gravel Area: 1.82 ha 0.80

Soft Area: 3.22 ha 0.20

Total Catchment Area: 10.60 ha 0.67

Time of Concentration: 44.3 min (from Drainage Area C)

Length of Ditch (Ld): 129 m

Ditch Flow Velocity (V): 0.79 m/s 

Time of Concentration (Ditch Flow): 2.7 min

Time of Concentration (Tc): 47.0 min

Area (A): 10.60 ha

Time of Concentration: 47.0 min

Rainfall Intensity (i): 29 mm/hr (2-Year Event)

Runoff Coefficient (C): 0.67

Rational Method 2-Year Flow (Q): 579.1 L/s

Ditch Slope: 0.3%

Ditch Manning Roughness Coefficient n: 0.027       gravel / short grass

Road Side Slope: 3              :1

Lot Side Slope: 3              :1

Ditch Bottom Width: 1              m

Water Depth: 0.36         m

Water Top Width: 3.14         m

Water Cross-Section Area: 0.74         sq.m

Wetted Perimeter: 3.25         m

Hydraulic Radius: 0.23         m

Velocity: 0.79         m/s Based on water depth

Velocity: 0.79         m/s Using Manning's Formula:





HY-8 Culvert Analysis Report 

Culvert Data: C-1 - 10m - 500mm 

Culvert Data Summary - C-1 - 10m - 500mm 

Barrel Shape: Circular 

Barrel Diameter: 500.00 mm 

Barrel Material: Corrugated Steel 

Embedment: 0.00 mm 

Barrel Manning's n: 0.0240 

Culvert Type: Straight 

Inlet Configuration: Thin Edge Projecting (Ke=0.9) 

Inlet Depression: None 

Site Data - C-1 - 10m - 500mm 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 m 

Inlet Elevation: 119.84 m 

Outlet Station: 10.00 m 

Outlet Elevation: 119.75 m 

Number of Barrels: 1 



Culvert Crossing: 141 Wescar Ln Entrance Culvert (Drainage 
Area A) 

Culvert Summary Table - C-1 - 10m - 500mm 

Total 
Discharge 
(cms) 

Culvert 
Discharge 
(cms) 

Headwater 
Elevation 
(m) 

Inlet 
Control 
Depth(m) 

Outlet 
Control 
Depth(m) 

Flow 
Type 

Normal 
Depth 
(m) 

Critical 
Depth 
(m) 

Outlet 
Depth 
(m) 

Tailwater 
Depth 
(m) 

Outlet 
Velocity 
(m/s) 

Tailwater 
Velocity 
(m/s) 

0.00 0.00 119.84 0.00 0.0 0-NF  0.00 0.00 0.00 0.00 0.00 0.00 
0.05 0.05 120.07 0.21 0.23 2-

M2c 
0.16 0.14 0.14 0.13 0.99 0.24 

0.09 0.09 120.17 0.30 0.33 2-
M2c 

0.24 0.20 0.20 0.19 1.22 0.29 

0.14 0.14 120.26 0.39 0.42 2-
M2c 

0.31 0.25 0.25 0.24 1.38 0.33 

0.18 0.18 120.34 0.47 0.50 2-
M2c 

0.38 0.29 0.29 0.28 1.53 0.36 

0.23 0.23 120.42 0.56 0.58 7-
M2c 

0.50 0.33 0.33 0.31 1.67 0.38 

0.27 0.27 120.53 0.66 0.69 7-
M2c 

0.50 0.36 0.36 0.34 1.80 0.40 

0.32 0.32 120.67 0.77 0.83 7-
M2c 

0.50 0.39 0.39 0.37 1.95 0.41 

0.36 0.36 120.84 0.91 1.00 7-
M2c 

0.50 0.41 0.41 0.39 2.10 0.43 

0.41 0.41 121.02 1.07 1.18 7-
M2c 

0.50 0.43 0.43 0.41 2.26 0.44 

0.45 0.45 121.22 1.25 1.38 7-
M2c 

0.50 0.45 0.45 0.43 2.43 0.45 

 





HY-8 Culvert Analysis Report 

Culvert Data: C-2 - 26m -800mm 

Culvert Data Summary - C-2 - 26m -800mm 

Barrel Shape: Circular 

Barrel Diameter: 800.00 mm 

Barrel Material: Corrugated Steel 

Embedment: 0.00 mm 

Barrel Manning's n: 0.0240 

Culvert Type: Straight 

Inlet Configuration: Thin Edge Projecting (Ke=0.9) 

Inlet Depression: None 

Site Data - C-2 - 26m -800mm 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 m 

Inlet Elevation: 117.08 m 

Outlet Station: 26.00 m 

Outlet Elevation: 117.04 m 

Number of Barrels: 1 



Culvert Crossing: Wescar Ln Culvert at Cardevco Rd 
(Drainage Area A+B) 

Culvert Summary Table - C-2 - 26m -800mm 

Total 
Discharge 
(cms) 

Culvert 
Discharge 
(cms) 

Headwater 
Elevation 
(m) 

Inlet 
Control 
Depth(m) 

Outlet 
Control 
Depth(m) 

Flow 
Type 

Normal 
Depth 
(m) 

Critical 
Depth 
(m) 

Outlet 
Depth 
(m) 

Tailwater 
Depth 
(m) 

Outlet 
Velocity 
(m/s) 

Tailwater 
Velocity 
(m/s) 

0.00 0.00 117.08 0.00 0.0 0-NF  0.00 0.00 0.00 0.00 0.00 0.00 
0.05 0.05 117.31 0.18 0.23 3-

M2t 
0.22 0.13 0.18 0.18 0.54 0.16 

0.09 0.09 117.40 0.26 0.32 3-
M2t 

0.32 0.18 0.26 0.26 0.65 0.20 

0.14 0.14 117.48 0.33 0.40 3-
M2t 

0.40 0.22 0.32 0.32 0.74 0.22 

0.19 0.19 117.54 0.38 0.46 3-
M2t 

0.47 0.26 0.37 0.37 0.82 0.24 

0.23 0.23 117.60 0.43 0.52 3-
M2t 

0.55 0.29 0.41 0.41 0.90 0.25 

0.28 0.28 117.65 0.48 0.57 3-
M2t 

0.65 0.31 0.45 0.45 0.97 0.27 

0.33 0.33 117.71 0.52 0.63 3-
M2t 

0.80 0.34 0.48 0.48 1.03 0.28 

0.37 0.37 117.76 0.56 0.68 3-
M2t 

0.80 0.37 0.51 0.51 1.10 0.29 

0.42 0.42 117.80 0.61 0.72 3-
M2t 

0.80 0.39 0.54 0.54 1.16 0.30 

0.47 0.47 117.85 0.65 0.77 3-
M2t 

0.80 0.41 0.57 0.57 1.22 0.30 

 





HY-8 Culvert Analysis Report 

Culvert Data: C-3 - 11.6m - 500mm 

Culvert Data Summary - C-3 - 11.6m - 500mm 

Barrel Shape: Circular 

Barrel Diameter: 500.00 mm 

Barrel Material: Corrugated Steel 

Embedment: 40.00 mm 

Barrel Manning's n: 0.0240 (top and sides) 

Manning's n: 0.0350 (bottom) 

Culvert Type: Straight 

Inlet Configuration: Thin Edge Projecting (Ke=0.9) 

Inlet Depression: None 

Site Data - C-3 - 11.6m - 500mm 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 m 

Inlet Elevation: 116.79 m 

Outlet Station: 11.60 m 

Outlet Elevation: 116.64 m 

Number of Barrels: 1 



Culvert Crossing: 135 Cardevco Rd Entrance Culvert 
(Drainage Areas A+B+C+D) 

Culvert Summary Table - C-3 - 11.6m - 500mm 

Total 
Discharge 
(cms) 

Culvert 
Discharge 
(cms) 

Headwater 
Elevation 
(m) 

Inlet 
Control 
Depth(m) 

Outlet 
Control 
Depth(m) 

Flow 
Type 

Normal 
Depth 
(m) 

Critical 
Depth 
(m) 

Outlet 
Depth 
(m) 

Tailwater 
Depth 
(m) 

Outlet 
Velocity 
(m/s) 

Tailwater 
Velocity 
(m/s) 

0.00 0.00 117.42 0.00 0.59 0-NF  0.00 0.00 0.46 0.72 0.00 0.00 
0.06 0.06 117.45 0.22 0.62 4-FFf 0.19 0.14 0.46 0.72 0.31 0.00 
0.12 0.12 117.54 0.35 0.71 4-FFf 0.28 0.21 0.46 0.72 0.62 0.00 
0.17 0.13 117.57 0.37 0.74 4-FFf 0.31 0.22 0.46 0.72 0.69 0.00 
0.23 0.14 117.58 0.39 0.75 4-FFf 0.32 0.23 0.46 0.72 0.72 0.00 
0.29 0.14 117.59 0.40 0.76 4-FFf 0.33 0.23 0.46 0.72 0.75 0.00 
0.35 0.15 117.60 0.40 0.77 4-FFf 0.33 0.23 0.46 0.72 0.78 0.00 
0.41 0.15 117.61 0.41 0.78 4-FFf 0.34 0.24 0.46 0.72 0.80 0.00 
0.46 0.15 117.62 0.42 0.79 4-FFf 0.35 0.24 0.46 0.72 0.82 0.00 
0.52 0.16 117.63 0.43 0.80 4-FFf 0.36 0.24 0.46 0.72 0.84 0.00 
0.58 0.16 117.64 0.43 0.81 4-FFf 0.36 0.25 0.46 0.72 0.85 0.00 

 



APPENDIX D 
 

DITCH & CULVERT CALCULATIONS 
CULVERTS SIZED AS PER ORIGINAL DRAINAGE REPORT 

106 TO 154 & 162 TO 173 WESCAR LANE 
AND 121 TO 127 CARDEVCO ROAD 

+ 
PROPOSED DEVELOPMENT 151-159 WESCAR LANE 

WITH 1.7 HA DRAINING TO CAVANMORE ROAD 
 



07-Jun-24

+

10-Year Event

Drainage Area A (5.76 ha less 1.0 ha)
C

Roof Area: 0.33 ha 0.90

Hard Area: 2.44 ha 0.90

Gravel Area: 0.30 ha 0.80

Soft Area: 0.99 ha 0.20

Total Catchment Area: 4.06 ha 0.72

Time of Concentration: 20 min

Length of Ditch (Ld): 263 m

Ditch Flow Velocity (V): 1.11 m/s 

Time of Concentration (Ditch Flow): 3.9 min

Time of Concentration (Tc): 23.9 min

Area (A): 4.06 ha

Time of Concentration: 23.9 min

Rainfall Intensity (i): 73 mm/hr (10-Year Event)

Runoff Coefficient (C): 0.72

Rational Method 10-Year Flow (Q): 597.5 L/s

Ditch Slope: 0.8%

Ditch Manning Roughness Coefficient n: 0.027       gravel / short grass

Side Slope: 3              :1

Lot Side Slope: 3              :1

Ditch Bottom Width: 1              m

Water Depth: 0.29         m

Water Top Width: 2.73         m

Water Cross-Section Area: 0.54         sq.m

Wetted Perimeter: 2.82         m

Hydraulic Radius: 0.19         m

Velocity: 1.11         m/s Based on water depth

Velocity: 1.11         m/s Using Manning's Formula:

Peak Flow Calculations - Roadside Ditches

Existing Conditions 

106 to 154 & 162 to 173  Wescar Lane

and 121 to 127 Cardevco Road

Proposed Development 151-159 Wescar Lane

Cardevco Subdivision

Ottawa, Ontario

(with 1.7 ha draining to Cavanmore Road)



Drainage Area B
(10-Year Event)

C

Roof Area: 0.15 ha 0.90

Hard Area: 0.49 ha 0.90

Gravel Area: 0.32 ha 0.80

Soft Area: 0.79 ha 0.20

Total Catchment Area: 1.75 ha 0.57

Drainage Area A + B
C

Roof Area: 0.48 ha 0.90

Hard Area: 2.93 ha 0.90

Gravel Area: 0.62 ha 0.70

Soft Area: 1.78 ha 0.20

Total Catchment Area: 5.81 ha 0.66

Time of Concentration: 23.9 min (from Drainage Area A)

Length of Ditch (Ld): 238 m

Ditch Flow Velocity (V): 1.34 m/s 

Time of Concentration (Ditch Flow): 3.0 min

Time of Concentration (Tc): 26.9 min

Area (A): 5.81 ha

Time of Concentration: 26.9 min

Rainfall Intensity (i): 68 mm/hr (10-Year Event)

Runoff Coefficient (C): 0.66

Rational Method 10-Year Flow (Q): 727.9 L/s

Ditch Slope: 1.2%

Ditch Manning Roughness Coefficient n: 0.027       gravel / short grass

Road Side Slope: 3              :1

Lot Side Slope: 3              :1

Ditch Bottom Width: 1              m

Water Depth: 0.29         m

Water Top Width: 2.74         m

Water Cross-Section Area: 0.54         sq.m

Wetted Perimeter: 2.83         m

Hydraulic Radius: 0.19         m

Velocity: 1.34         m/s Based on water depth

Velocity: 1.34         m/s Using Manning's Formula:



Drainage Area C
(10-Year Event)

C

Roof Area: 0.24 ha 0.90

Hard Area: 0.57 ha 0.90

Gravel Area: 0.60 ha 0.80

Soft Area: 0.95 ha 0.20

Total Catchment Area: 2.36 ha 0.59

Time of Concentration: 20 min

Length of Ditch (Ld): 452 m

Ditch Flow Velocity (V): 1.00 m/s 

Time of Concentration (Ditch Flow): 7.5 min

Time of Concentration (Tc): 27.5 min

Area (A): 2.36 ha

Time of Concentration: 27.5 min

Rainfall Intensity (i): 67 mm/hr (10-Year Event)

Runoff Coefficient (C): 0.59

Rational Method 10-Year Flow (Q): 260.3 L/s

Ditch Slope: 1.2%

Ditch Manning Roughness Coefficient n: 0.027       gravel / short grass

Side Slope: 3              :1

Lot Side Slope: 3              :1

Ditch Bottom Width: 1              m

Water Depth: 0.17         m

Water Top Width: 2.03         m

Water Cross-Section Area: 0.26         sq.m

Wetted Perimeter: 2.09         m

Hydraulic Radius: 0.12         m

Velocity: 1.00         m/s Based on water depth

Velocity: 1.00         m/s Using Manning's Formula:



Drainage Area D
(10-Year Event)

C

Roof Area: 0.06 ha 0.90

Hard Area: 0.12 ha 0.90

Gravel Area: 0.47 ha 0.80

Soft Area: 0.08 ha 0.20

Total Catchment Area: 0.73 ha 0.76

Drainage Area A + B + C + D
C

Roof Area: 0.78 ha 0.90

Hard Area: 3.62 ha 0.90

Gravel Area: 1.69 ha 0.80

Soft Area: 2.81 ha 0.20

Total Catchment Area: 8.90 ha 0.66

Time of Concentration: 27.5 min (from Drainage Area C)

Length of Ditch (Ld): 129 m

Ditch Flow Velocity (V): 0.91 m/s 

Time of Concentration (Ditch Flow): 2.4 min

Time of Concentration (Tc): 29.9 min

Area (A): 8.90 ha

Time of Concentration: 29.9 min

Rainfall Intensity (i): 63 mm/hr (10-Year Event)

Runoff Coefficient (C): 0.66

Rational Method 10-Year Flow (Q): 1032.7 L/s

Ditch Slope: 0.3%

Ditch Manning Roughness Coefficient n: 0.027       gravel / short grass

Road Side Slope: 3              :1

Lot Side Slope: 3              :1

Ditch Bottom Width: 1              m

Water Depth: 0.47         m

Water Top Width: 3.82         m

Water Cross-Section Area: 1.13         sq.m

Wetted Perimeter: 3.97         m

Hydraulic Radius: 0.28         m

Velocity: 0.91         m/s Based on water depth

Velocity: 0.91         m/s Using Manning's Formula:





HY-8 Culvert Analysis Report 

Culvert Data: C-1 - 10m - 600mm 

Culvert Data Summary - C-1 - 10m - 600mm 

Barrel Shape: Circular 

Barrel Diameter: 600.00 mm 

Barrel Material: Corrugated Steel 

Embedment: 0.00 mm 

Barrel Manning's n: 0.0240 

Culvert Type: Straight 

Inlet Configuration: Thin Edge Projecting (Ke=0.9) 

Inlet Depression: None 

Site Data - C-1 - 10m - 600mm 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 m 

Inlet Elevation: 119.84 m 

Outlet Station: 10.00 m 

Outlet Elevation: 119.75 m 

Number of Barrels: 1 



Culvert Crossing: 141 Wescar Ln Entrance Culvert (Drainage 
Area A) 

Culvert Summary Table - C-1 - 10m - 600mm 

Total 
Discharge 
(cms) 

Culvert 
Discharge 
(cms) 

Headwater 
Elevation 
(m) 

Inlet 
Control 
Depth(m) 

Outlet 
Control 
Depth(m) 

Flow 
Type 

Normal 
Depth 
(m) 

Critical 
Depth 
(m) 

Outlet 
Depth 
(m) 

Tailwater 
Depth 
(m) 

Outlet 
Velocity 
(m/s) 

Tailwater 
Velocity 
(m/s) 

0.00 0.00 119.84 0.00 0.0 0-NF  0.00 0.00 0.00 0.00 0.00 0.00 
0.06 0.06 120.09 0.23 0.25 3-

M2t 
0.18 0.15 0.16 0.16 1.02 0.26 

0.12 0.12 120.20 0.33 0.36 3-
M2t 

0.26 0.22 0.23 0.23 1.23 0.32 

0.18 0.18 120.29 0.42 0.45 3-
M2t 

0.32 0.27 0.28 0.28 1.41 0.35 

0.24 0.24 120.38 0.50 0.54 3-
M2t 

0.39 0.32 0.32 0.32 1.57 0.38 

0.30 0.30 120.46 0.59 0.62 7-
M2c 

0.46 0.36 0.36 0.36 1.71 0.41 

0.36 0.36 120.54 0.68 0.70 7-
M2c 

0.60 0.39 0.39 0.39 1.83 0.43 

0.42 0.42 120.63 0.78 0.79 7-
M2c 

0.60 0.42 0.42 0.42 1.96 0.44 

0.48 0.48 120.75 0.89 0.91 7-
M2c 

0.60 0.45 0.45 0.45 2.09 0.46 

0.54 0.54 120.90 1.02 1.06 7-
M2c 

0.60 0.48 0.48 0.47 2.22 0.47 

0.60 0.60 121.06 1.17 1.22 7-
M2c 

0.60 0.50 0.50 0.49 2.37 0.49 

 





HY-8 Culvert Analysis Report 

Culvert Data: C-2 - 26m -750mm 

Culvert Data Summary - C-2 - 26m -750mm 

Barrel Shape: Circular 

Barrel Diameter: 750.00 mm 

Barrel Material: Corrugated Steel 

Embedment: 0.00 mm 

Barrel Manning's n: 0.0240 

Culvert Type: Straight 

Inlet Configuration: Thin Edge Projecting (Ke=0.9) 

Inlet Depression: None 

Site Data - C-2 - 26m -750mm 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 m 

Inlet Elevation: 117.08 m 

Outlet Station: 26.00 m 

Outlet Elevation: 117.04 m 

Number of Barrels: 1 



Culvert Crossing: Wescar Ln Culvert at Cardevco Rd 
(Drainage Area A+B) 

Culvert Summary Table - C-2 - 26m -750mm 

Total 
Discharge 
(cms) 

Culvert 
Discharge 
(cms) 

Headwater 
Elevation 
(m) 

Inlet 
Control 
Depth(m) 

Outlet 
Control 
Depth(m) 

Flow 
Type 

Normal 
Depth 
(m) 

Critical 
Depth 
(m) 

Outlet 
Depth 
(m) 

Tailwater 
Depth 
(m) 

Outlet 
Velocity 
(m/s) 

Tailwater 
Velocity 
(m/s) 

0.00 0.00 117.08 0.00 0.0 0-NF  0.00 0.00 0.00 0.00 0.00 0.00 
0.07 0.07 117.37 0.24 0.29 3-

M2t 
0.29 0.16 0.23 0.23 0.63 0.19 

0.15 0.15 117.49 0.34 0.41 3-
M2t 

0.42 0.23 0.33 0.33 0.79 0.22 

0.22 0.22 117.60 0.43 0.52 3-
M2t 

0.57 0.28 0.40 0.40 0.92 0.25 

0.29 0.29 117.69 0.50 0.61 3-
M2t 

0.75 0.33 0.46 0.46 1.04 0.27 

0.36 0.36 117.77 0.58 0.69 3-
M2t 

0.75 0.37 0.51 0.51 1.15 0.29 

0.44 0.44 117.86 0.65 0.78 3-
M2t 

0.75 0.41 0.55 0.55 1.26 0.30 

0.51 0.51 117.96 0.72 0.88 7-
M2t 

0.75 0.44 0.59 0.59 1.37 0.31 

0.58 0.55 118.05 0.77 0.97 7-
M2t 

0.75 0.46 0.63 0.63 1.41 0.32 

0.66 0.55 118.07 0.76 0.99 7-
M2t 

0.75 0.46 0.66 0.66 1.33 0.33 

0.73 0.54 118.08 0.75 1.00 7-
M2t 

0.75 0.45 0.69 0.69 1.27 0.34 

 





HY-8 Culvert Analysis Report 

Culvert Data: C-3 - 11.6m - 750mm 

Culvert Data Summary - C-3 - 11.6m - 750mm 

Barrel Shape: Circular 

Barrel Diameter: 750.00 mm 

Barrel Material: Corrugated Steel 

Embedment: 75.00 mm 

Barrel Manning's n: 0.0240 (top and sides) 

Manning's n: 0.0350 (bottom) 

Culvert Type: Straight 

Inlet Configuration: Thin Edge Projecting (Ke=0.9) 

Inlet Depression: None 

Site Data - C-3 - 11.6m - 750mm 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 m 

Inlet Elevation: 116.67 m 

Outlet Station: 11.60 m 

Outlet Elevation: 116.62 m 

Number of Barrels: 1 



Culvert Crossing: 135 Cardevco Rd Entrance Culvert 
(Drainage Areas A+B+C+D) 

Culvert Summary Table - C-3 - 11.6m - 750mm 

Total 
Discharge 
(cms) 

Culvert 
Discharge 
(cms) 

Headwater 
Elevation 
(m) 

Inlet 
Control 
Depth(m) 

Outlet 
Control 
Depth(m) 

Flow 
Type 

Normal 
Depth 
(m) 

Critical 
Depth 
(m) 

Outlet 
Depth 
(m) 

Tailwater 
Depth 
(m) 

Outlet 
Velocity 
(m/s) 

Tailwater 
Velocity 
(m/s) 

0.00 0.00 116.75 0.00 0.0 0-NF  0.00 0.00 0.00 0.00 0.00 0.00 
0.10 0.10 117.04 0.25 0.29 2-

M2c 
0.28 0.15 0.15 0.15 1.14 0.47 

0.21 0.21 117.19 0.39 0.44 2-
M2c 

0.43 0.23 0.23 0.22 1.40 0.58 

0.31 0.31 117.31 0.51 0.56 2-
M2c 

0.68 0.30 0.30 0.27 1.60 0.64 

0.41 0.41 117.43 0.62 0.68 7-
M2c 

0.68 0.35 0.35 0.31 1.76 0.70 

0.52 0.52 117.55 0.74 0.80 7-
M2c 

0.68 0.40 0.40 0.34 1.92 0.74 

0.62 0.54 117.58 0.77 0.83 7-
M2c 

0.68 0.41 0.41 0.38 1.95 0.78 

0.72 0.56 117.60 0.79 0.85 7-
M2c 

0.68 0.42 0.42 0.40 1.97 0.81 

0.83 0.57 117.61 0.80 0.86 7-
M2t 

0.68 0.42 0.43 0.43 1.93 0.84 

0.93 0.57 117.63 0.81 0.88 7-
M2t 

0.68 0.42 0.46 0.46 1.84 0.86 

1.03 0.58 117.64 0.82 0.89 7-
M2t 

0.68 0.42 0.48 0.48 1.78 0.89 

 



APPENDIX E 
 

DITCH & CULVERT CALCULATIONS 
EXISTING CONDITIONS 

106 TO 154 & 162 TO 173 WESCAR LANE 
AND 121 TO 127 CARDEVCO ROAD 

+ 
PROPOSED DEVELOPMENT 151-159 WESCAR LANE 

RESTRICTED FLOWS OF 
165, 151-159, 141 & 131 WESCAR LANE 



07-Jun-24

+

10-Year Event (restricted flow)
(restricted flows of 165, 151-159, 141 & 131 Wescar Lane)

Drainage Area A
(restricted flows of 165, 151-159 & 141 Wescar Lane)

C

Roof Area: 0.00 ha 0.90

Hard Area: 0.15 ha 0.90

Gravel Area: 0.29 ha 0.70

Soft Area: 0.18 ha 0.20

Total Catchment Area: 0.63 ha 0.60

Time of Concentration: 20 min

Length of Ditch (Ld): 263 m

Ditch Flow Velocity (V): 0.31 m/s 

Time of Concentration (Ditch Flow): 14.1 min

Time of Concentration (Tc): 34.1 min

Area (A): 0.63 ha

Time of Concentration: 34.1 min

Rainfall Intensity (i): 58 mm/hr (10-Year Event)

Runoff Coefficient (C): 0.60

Rational Method 10-Year Flow (Q): 60.7 L/s

Restricted flow 165 Wescar Lane 32.9 L/s

Restricted flow 151-159 Wescar Lane 67.2 L/s

Restricted flow 141Wescar Lane 30.4 L/s

Q: 191.1 L/s

Ditch Slope: 0.8%

Ditch Manning Roughness Coefficient n: 0.10         dense weeds as high as flow

Side Slope: 3              :1

Lot Side Slope: 3              :1

Ditch Bottom Width: 1              m

Water Depth: 0.32         m

Water Top Width: 2.89         m

Water Cross-Section Area: 0.61         sq.m

Wetted Perimeter: 2.99         m

Hydraulic Radius: 0.20         m

Velocity: 0.31         m/s Based on water depth

Velocity: 0.31         m/s Using Manning's Formula:

Proposed Development 151-159 Wescar Lane

Cardevco Subdivision

Ottawa, Ontario

Existing Conditions 107 to 154 & 162 to 173  Wescar Lane 

Peak Flow Calculations - Roadside Ditches

and 121 to 127 Cardevco Road



Drainage Area B
(10-Year Event (restricted flow)

(restricted flows of 131 Wescar Lane)

C

Roof Area: 0.09 ha 0.90

Hard Area: 0.36 ha 0.90

Gravel Area: 0.32 ha 0.70

Soft Area: 0.67 ha 0.20

Total Catchment Area: 1.44 ha 0.53

Drainage Area A + B
(restricted flows of 165, 151-159, 141 & 131 Wescar Lane)

C

Roof Area: 0.09 ha 0.90

Hard Area: 0.51 ha 0.90

Gravel Area: 0.61 ha 0.70

Soft Area: 0.86 ha 0.20

Total Catchment Area: 2.07 ha 0.55

Time of Concentration: 34.1 min (from Drainage Area A)

Length of Ditch (Ld): 238 m

Ditch Flow Velocity (V): 0.40 m/s 

Time of Concentration (Ditch Flow): 9.9 min

Time of Concentration (Tc): 44.0 min

Area (A): 2.07 ha

Time of Concentration: 44.0 min

Rainfall Intensity (i): 48 mm/hr (10-Year Event)

Runoff Coefficient (C): 0.55

Rational Method 10-Year Flow (Q): 152.9 L/s

Restricted flow 165 Wescar Lane 32.9 L/s

Restricted flow 151-159 Wescar Lane 67.2 L/s

Restricted flow 141Wescar Lane 30.4 L/s

Restricted flow 131 Wescar Lane 27.7 L/s

Q: 283.3 L/s

Ditch Slope: 1.2%

Ditch Manning Roughness Coefficient n: 0.10         dense weeds as high as flow

Side Slope: 3              :1

Lot Side Slope: 3              :1

Ditch Bottom Width: 1              m

Water Depth: 0.35         m

Water Top Width: 3.07         m

Water Cross-Section Area: 0.70         sq.m

Wetted Perimeter: 3.18         m

Hydraulic Radius: 0.22         m

Velocity: 0.40         m/s Based on water depth

Velocity: 0.40         m/s Using Manning's Formula:



Drainage Area C
(10-Year Event (restricted flow)

(restricted flows of 165, 151-159, 141 & 131 Wescar Lane)

C

Roof Area: 0.24 ha 0.90

Hard Area: 0.57 ha 0.90

Gravel Area: 0.60 ha 0.80

Soft Area: 0.95 ha 0.20

Total Catchment Area: 2.36 ha 0.59

Time of Concentration: 20 min

Length of Ditch (Ld): 452 m

Ditch Flow Velocity (V): 0.36 m/s 

Time of Concentration (Ditch Flow): 20.9 min

Time of Concentration (Tc): 40.9 min

Area (A): 2.36 ha

Time of Concentration: 40.9 min

Rainfall Intensity (i): 51 mm/hr (10-Year Event)

Runoff Coefficient (C): 0.59

Rational Method 10-Year Flow (Q): 198.0 L/s

Ditch Slope: 1.2%

Ditch Manning Roughness Coefficient n: 0.10         dense weeds as high as flow

Side Slope: 3              :1

Lot Side Slope: 3              :1

Ditch Bottom Width: 1              m

Water Depth: 0.30         m

Water Top Width: 2.77         m

Water Cross-Section Area: 0.56         sq.m

Wetted Perimeter: 2.87         m

Hydraulic Radius: 0.19         m

Velocity: 0.36         m/s Based on water depth

Velocity: 0.36         m/s Using Manning's Formula:



Drainage Area D
(10-Year Event (restricted flow)

C

Roof Area: 0.06 ha 0.90

Hard Area: 0.12 ha 0.90

Gravel Area: 0.47 ha 0.70

Soft Area: 0.08 ha 0.20

Total Catchment Area: 0.73 ha 0.69

Drainage Area A + B + C + D
C

Roof Area: 0.40 ha 0.90

Hard Area: 1.20 ha 0.90

Gravel Area: 1.68 ha 0.70

Soft Area: 1.89 ha 0.20

Total Catchment Area: 5.17 ha 0.58

Time of Concentration: 44.0 min (from Drainage Area A + B)

Length of Ditch (Ld): 129 m

Ditch Flow Velocity (V): 0.76 m/s 

Time of Concentration (Ditch Flow): 2.8 min

Time of Concentration (Tc): 46.9 min

Area (A): 5.17 ha

Time of Concentration: 46.9 min

Rainfall Intensity (i): 46 mm/hr (10-Year Event)

Runoff Coefficient (C): 0.58

Rational Method 10-Year Flow (Q): 383.1 L/s

Restricted flow 165 Wescar Lane 32.9 L/s

Restricted flow 151-159 Wescar Lane 67.2 L/s

Restricted flow 141Wescar Lane 30.4 L/s

Restricted flow 131 Wescar Lane 27.7 L/s

Q: 513.5 L/s

Ditch Slope: 0.3%

Ditch Manning Roughness Coefficient n: 0.027       gravel / short grass

Side Slope: 3              :1

Lot Side Slope: 3              :1

Ditch Bottom Width: 1              m

Water Depth: 0.34         m

Water Top Width: 3.01         m

Water Cross-Section Area: 0.67         sq.m

Wetted Perimeter: 3.12         m

Hydraulic Radius: 0.22         m

Velocity: 0.76         m/s Based on water depth

Velocity: 0.76         m/s Using Manning's Formula:





HY-8 Culvert Analysis Report 

Culvert Data: C-1 - 10m - 500mm 

Culvert Data Summary - C-1 - 10m - 500mm 

Barrel Shape: Circular 

Barrel Diameter: 500.00 mm 

Barrel Material: Corrugated Steel 

Embedment: 0.00 mm 

Barrel Manning's n: 0.0240 

Culvert Type: Straight 

Inlet Configuration: Thin Edge Projecting (Ke=0.9) 

Inlet Depression: None 

Site Data - C-1 - 10m - 500mm 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 m 

Inlet Elevation: 119.84 m 

Outlet Station: 10.00 m 

Outlet Elevation: 119.75 m 

Number of Barrels: 1 



Culvert Crossing: 141 Wescar Ln Entrance Culvert (Drainage 
Area A) 

Culvert Summary Table - C-1 - 10m - 500mm 

Total 
Discharge 
(cms) 

Culvert 
Discharge 
(cms) 

Headwater 
Elevation 
(m) 

Inlet 
Control 
Depth(m) 

Outlet 
Control 
Depth(m) 

Flow 
Type 

Normal 
Depth 
(m) 

Critical 
Depth 
(m) 

Outlet 
Depth 
(m) 

Tailwater 
Depth 
(m) 

Outlet 
Velocity 
(m/s) 

Tailwater 
Velocity 
(m/s) 

0.00 0.00 119.84 0.00 0.0 0-NF  0.00 0.00 0.00 0.00 0.00 0.00 
0.02 0.02 119.98 0.13 0.14 2-

M2c 
0.11 0.09 0.09 0.08 0.79 0.18 

0.04 0.04 120.05 0.19 0.21 2-
M2c 

0.15 0.13 0.13 0.12 0.95 0.23 

0.06 0.06 120.10 0.24 0.26 2-
M2c 

0.19 0.16 0.16 0.15 1.06 0.26 

0.08 0.08 120.14 0.28 0.30 2-
M2c 

0.22 0.18 0.18 0.18 1.16 0.28 

0.10 0.10 120.18 0.31 0.34 2-
M2c 

0.25 0.21 0.21 0.20 1.24 0.30 

0.11 0.11 120.22 0.35 0.38 2-
M2c 

0.28 0.23 0.23 0.22 1.31 0.31 

0.13 0.13 120.25 0.39 0.41 2-
M2c 

0.30 0.25 0.25 0.24 1.38 0.33 

0.15 0.15 120.29 0.42 0.45 2-
M2c 

0.33 0.27 0.27 0.26 1.44 0.34 

0.17 0.17 120.32 0.45 0.48 2-
M2c 

0.37 0.28 0.28 0.27 1.50 0.35 

0.19 0.19 120.36 0.49 0.52 7-
M2c 

0.40 0.30 0.30 0.29 1.56 0.36 

 





HY-8 Culvert Analysis Report 

Culvert Data: C-2 - 26m -800mm 

Culvert Data Summary - C-2 - 26m -800mm 

Barrel Shape: Circular 

Barrel Diameter: 800.00 mm 

Barrel Material: Corrugated Steel 

Embedment: 0.00 mm 

Barrel Manning's n: 0.0240 

Culvert Type: Straight 

Inlet Configuration: Thin Edge Projecting (Ke=0.9) 

Inlet Depression: None 

Site Data - C-2 - 26m -800mm 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 m 

Inlet Elevation: 117.08 m 

Outlet Station: 26.00 m 

Outlet Elevation: 117.04 m 

Number of Barrels: 1 



Culvert Crossing: Wescar Ln Culvert at Cardevco Rd 
(Drainage Area A+B) 

Culvert Summary Table - C-2 - 26m -800mm 

Total 
Discharge 
(cms) 

Culvert 
Discharge 
(cms) 

Headwater 
Elevation 
(m) 

Inlet 
Control 
Depth(m) 

Outlet 
Control 
Depth(m) 

Flow 
Type 

Normal 
Depth 
(m) 

Critical 
Depth 
(m) 

Outlet 
Depth 
(m) 

Tailwater 
Depth 
(m) 

Outlet 
Velocity 
(m/s) 

Tailwater 
Velocity 
(m/s) 

0.00 0.00 117.08 0.00 0.0 0-NF  0.00 0.00 0.00 0.00 0.00 0.00 
0.03 0.03 117.26 0.14 0.18 3-

M2t 
0.17 0.10 0.14 0.14 0.48 0.14 

0.06 0.06 117.33 0.20 0.25 3-
M2t 

0.24 0.14 0.20 0.20 0.56 0.17 

0.08 0.08 117.39 0.25 0.31 3-
M2t 

0.30 0.17 0.25 0.25 0.63 0.19 

0.11 0.11 117.44 0.29 0.36 3-
M2t 

0.35 0.20 0.29 0.29 0.69 0.21 

0.14 0.14 117.48 0.33 0.40 3-
M2t 

0.40 0.22 0.32 0.32 0.74 0.22 

0.17 0.17 117.52 0.36 0.44 3-
M2t 

0.45 0.24 0.35 0.35 0.79 0.23 

0.20 0.20 117.56 0.39 0.48 3-
M2t 

0.49 0.26 0.38 0.38 0.84 0.24 

0.23 0.23 117.59 0.42 0.51 3-
M2t 

0.54 0.28 0.41 0.41 0.89 0.25 

0.25 0.25 117.63 0.45 0.55 3-
M2t 

0.60 0.30 0.43 0.43 0.93 0.26 

0.28 0.28 117.66 0.48 0.58 3-
M2t 

0.66 0.32 0.45 0.45 0.97 0.27 

 





HY-8 Culvert Analysis Report 

Culvert Data: C-3 - 11.6m - 500mm 

Culvert Data Summary - C-3 - 11.6m - 500mm 

Barrel Shape: Circular 

Barrel Diameter: 500.00 mm 

Barrel Material: Corrugated Steel 

Embedment: 40.00 mm 

Barrel Manning's n: 0.0240 (top and sides) 

Manning's n: 0.0350 (bottom) 

Culvert Type: Straight 

Inlet Configuration: Thin Edge Projecting (Ke=0.9) 

Inlet Depression: None 

Site Data - C-3 - 11.6m - 500mm 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 m 

Inlet Elevation: 116.79 m 

Outlet Station: 11.60 m 

Outlet Elevation: 116.64 m 

Number of Barrels: 1 



Culvert Crossing: 135 Cardevco Rd Entrance Culvert 
(Drainage Areas A+B+C+D) 

Culvert Summary Table - C-3 - 11.6m - 500mm 

Total 
Discharg
e (cms) 

Culvert 
Discharg
e (cms) 

Headwate
r 
Elevation 
(m) 

Inlet 
Control 
Depth(m
) 

Outlet 
Control 
Depth(m
) 

Flow 
Typ
e 

Norma
l Depth 
(m) 

Critica
l 
Depth 
(m) 

Outle
t 
Depth 
(m) 

Tailwate
r Depth 
(m) 

Outlet 
Velocit
y (m/s) 

Tailwate
r Velocity 
(m/s) 

0.00 0.00 117.42 0.00 0.59 0-NF  0.00 0.00 0.46 0.72 0.00 0.00 
0.05 0.05 117.45 0.20 0.62 4-FFf 0.17 0.13 0.46 0.72 0.27 0.00 
0.10 0.10 117.52 0.32 0.69 4-FFf 0.26 0.19 0.46 0.72 0.55 0.00 
0.15 0.13 117.56 0.37 0.73 4-FFf 0.30 0.22 0.46 0.72 0.68 0.00 
0.21 0.13 117.58 0.38 0.75 4-FFf 0.31 0.22 0.46 0.72 0.71 0.00 
0.26 0.14 117.59 0.39 0.76 4-FFf 0.32 0.23 0.46 0.72 0.74 0.00 
0.31 0.14 117.60 0.40 0.77 4-FFf 0.33 0.23 0.46 0.72 0.76 0.00 
0.36 0.15 117.61 0.41 0.78 4-FFf 0.34 0.24 0.46 0.72 0.78 0.00 
0.41 0.15 117.61 0.41 0.78 4-FFf 0.34 0.24 0.46 0.72 0.80 0.00 
0.46 0.15 117.62 0.42 0.79 4-FFf 0.35 0.24 0.46 0.72 0.82 0.00 
0.51 0.16 117.63 0.42 0.80 4-FFf 0.35 0.24 0.46 0.72 0.83 0.00 

 



07-Jun-24

+

2-Year Event (restricted flow)
(restricted flows of 165, 151-159, 141 & 131 Wescar Lane)

Drainage Area A
(restricted flows of 165, 151-159 & 141 Wescar Lane)

C

Roof Area: 0.00 ha 0.90

Hard Area: 0.15 ha 0.90

Gravel Area: 0.29 ha 0.70

Soft Area: 0.18 ha 0.20

Total Catchment Area: 0.63 ha 0.60

Time of Concentration: 20 min

Length of Ditch (Ld): 263 m

Ditch Flow Velocity (V): 0.30 m/s 

Time of Concentration (Ditch Flow): 14.6 min

Time of Concentration (Tc): 34.6 min

Area (A): 0.63 ha

Time of Concentration: 34.6 min

Rainfall Intensity (i): 36 mm/hr (2 Year Event)

Runoff Coefficient (C): 0.60

Rational Method 2-Year Flow (Q): 38.2 L/s

Restricted flow 165 Wescar Lane 32.9 L/s

Restricted flow 151-159 Wescar Lane 67.2 L/s

Restricted flow 141Wescar Lane 30.4 L/s

Q: 168.6 L/s

Ditch Slope: 0.8%

Ditch Manning Roughness Coefficient n: 0.10         dense weeds as high as flow

Side Slope: 3              :1

Lot Side Slope: 3              :1

Ditch Bottom Width: 1              m

Water Depth: 0.30         m

Water Top Width: 2.77         m

Water Cross-Section Area: 0.56         sq.m

Wetted Perimeter: 2.87         m

Hydraulic Radius: 0.19         m

Velocity: 0.30         m/s Based on water depth

Velocity: 0.30         m/s Using Manning's Formula:

Cardevco Subdivision

Ottawa, Ontario

Existing Conditions 107 to 154 & 162 to 173  Wescar Lane 

Peak Flow Calculations - Roadside Ditches

and 121 to 127 Cardevco Road

Proposed Development 151-159 Wescar Lane



Drainage Area B
(2-Year Event (restricted flow))

(restricted flows of 131 Wescar Lane)

C

Roof Area: 0.09 ha 0.90

Hard Area: 0.36 ha 0.90

Gravel Area: 0.32 ha 0.70

Soft Area: 0.67 ha 0.20

Total Catchment Area: 1.44 ha 0.53

Drainage Area A + B
(restricted flows of 165, 151-159, 141 & 131 Wescar Lane)

C

Roof Area: 0.09 ha 0.90

Hard Area: 0.51 ha 0.90

Gravel Area: 0.61 ha 0.70

Soft Area: 0.86 ha 0.20

Total Catchment Area: 2.07 ha 0.55

Time of Concentration: 34.6 min (from Drainage Area A)

Length of Ditch (Ld): 238 m

Ditch Flow Velocity (V): 0.38 m/s 

Time of Concentration (Ditch Flow): 10.4 min

Time of Concentration (Tc): 45.0 min

Area (A): 2.07 ha

Time of Concentration: 45.0 min

Rainfall Intensity (i): 30 mm/hr (2 Year Event)

Runoff Coefficient (C): 0.55

Rational Method 2-Year Flow (Q): 95.9 L/s

Restricted flow 165 Wescar Lane 32.9 L/s

Restricted flow 151-159 Wescar Lane 67.2 L/s

Restricted flow 141Wescar Lane 30.4 L/s

Restricted flow 131 Wescar Lane 27.7 L/s

Q: 226.3 L/s

Ditch Slope: 1.2%

Ditch Manning Roughness Coefficient n: 0.10         dense weeds as high as flow

Side Slope: 3              :1

Lot Side Slope: 3              :1

Ditch Bottom Width: 1              m

Water Depth: 0.31         m

Water Top Width: 2.86         m

Water Cross-Section Area: 0.60         sq.m

Wetted Perimeter: 2.96         m

Hydraulic Radius: 0.20         m

Velocity: 0.38         m/s Based on water depth

Velocity: 0.38         m/s Using Manning's Formula:



Drainage Area C
(2-Year Event (restricted flow))

(restricted flows of 165, 151-159, 141 & 131 Wescar Lane)

C

Roof Area: 0.24 ha 0.90

Hard Area: 0.57 ha 0.90

Gravel Area: 0.60 ha 0.80

Soft Area: 0.95 ha 0.20

Total Catchment Area: 2.36 ha 0.59

Time of Concentration: 20 min

Length of Ditch (Ld): 452 m

Ditch Flow Velocity (V): 0.32 m/s 

Time of Concentration (Ditch Flow): 23.5 min

Time of Concentration (Tc): 43.5 min

Area (A): 2.36 ha

Time of Concentration: 43.5 min

Rainfall Intensity (i): 31 mm/hr (2 Year Event)

Runoff Coefficient (C): 0.59

Rational Method 2-Year Flow (Q): 120.7 L/s

Ditch Slope: 1.2%

Ditch Manning Roughness Coefficient n: 0.10         dense weeds as high as flow

Side Slope: 3              :1

Lot Side Slope: 3              :1

Ditch Bottom Width: 1              m

Water Depth: 0.23         m

Water Top Width: 2.36         m

Water Cross-Section Area: 0.38         sq.m

Wetted Perimeter: 2.44         m

Hydraulic Radius: 0.16         m

Velocity: 0.32         m/s Based on water depth

Velocity: 0.32         m/s Using Manning's Formula:



Drainage Area D
(2-Year Event (restricted flow))

C

Roof Area: 0.06 ha 0.90

Hard Area: 0.12 ha 0.90

Gravel Area: 0.47 ha 0.70

Soft Area: 0.08 ha 0.20

Total Catchment Area: 0.73 ha 0.69

Drainage Area A + B + C + D
C

Roof Area: 0.40 ha 0.90

Hard Area: 1.20 ha 0.90

Gravel Area: 1.68 ha 0.70

Soft Area: 1.89 ha 0.20

Total Catchment Area: 5.17 ha 0.58

Time of Concentration: 45.0 min (from Drainage Area A + B)

Length of Ditch (Ld): 129 m

Ditch Flow Velocity (V): 0.70 m/s 

Time of Concentration (Ditch Flow): 3.1 min

Time of Concentration (Tc): 48.1 min

Area (A): 5.17 ha

Time of Concentration: 48.1 min

Rainfall Intensity (i): 29 mm/hr (2 Year Event)

Runoff Coefficient (C): 0.58

Rational Method 2-Year Flow (Q): 239.7 L/s

Restricted flow 165 Wescar Lane 32.9 L/s

Restricted flow 151-159 Wescar Lane 67.2 L/s

Restricted flow 141Wescar Lane 30.4 L/s

Restricted flow 131 Wescar Lane 27.7 L/s

Q: 370.1 L/s

Ditch Slope: 0.3%

Ditch Manning Roughness Coefficient n: 0.027       gravel / short grass

Side Slope: 3              :1

Lot Side Slope: 3              :1

Ditch Bottom Width: 1              m

Water Depth: 0.29         m

Water Top Width: 2.71         m

Water Cross-Section Area: 0.53         sq.m

Wetted Perimeter: 2.80         m

Hydraulic Radius: 0.19         m

Velocity: 0.70         m/s Based on water depth

Velocity: 0.70         m/s Using Manning's Formula:





HY-8 Culvert Analysis Report 

Culvert Data: C-1 - 10m - 500mm 

Culvert Data Summary - C-1 - 10m - 500mm 

Barrel Shape: Circular 

Barrel Diameter: 500.00 mm 

Barrel Material: Corrugated Steel 

Embedment: 0.00 mm 

Barrel Manning's n: 0.0240 

Culvert Type: Straight 

Inlet Configuration: Thin Edge Projecting (Ke=0.9) 

Inlet Depression: None 

Site Data - C-1 - 10m - 500mm 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 m 

Inlet Elevation: 119.84 m 

Outlet Station: 10.00 m 

Outlet Elevation: 119.75 m 

Number of Barrels: 1 



Culvert Crossing: 141 Wescar Ln Entrance Culvert (Drainage 
Area A) 

Culvert Summary Table - C-1 - 10m - 500mm 

Total 
Discharge 
(cms) 

Culvert 
Discharge 
(cms) 

Headwater 
Elevation 
(m) 

Inlet 
Control 
Depth(m) 

Outlet 
Control 
Depth(m) 

Flow 
Type 

Normal 
Depth 
(m) 

Critical 
Depth 
(m) 

Outlet 
Depth 
(m) 

Tailwater 
Depth 
(m) 

Outlet 
Velocity 
(m/s) 

Tailwater 
Velocity 
(m/s) 

0.00 0.00 119.84 0.00 0.0 0-NF  0.00 0.00 0.00 0.00 0.00 0.00 
0.02 0.02 119.98 0.12 0.14 2-

M2c 
0.10 0.09 0.09 0.08 0.76 0.18 

0.03 0.03 120.03 0.18 0.19 2-
M2c 

0.14 0.12 0.12 0.11 0.92 0.22 

0.05 0.05 120.08 0.22 0.24 2-
M2c 

0.17 0.15 0.15 0.14 1.03 0.25 

0.07 0.07 120.12 0.26 0.28 2-
M2c 

0.20 0.17 0.17 0.17 1.12 0.27 

0.08 0.08 120.16 0.29 0.32 2-
M2c 

0.23 0.19 0.19 0.19 1.19 0.29 

0.10 0.10 120.19 0.32 0.35 2-
M2c 

0.26 0.21 0.21 0.21 1.26 0.30 

0.12 0.12 120.23 0.36 0.39 2-
M2c 

0.28 0.23 0.23 0.22 1.33 0.32 

0.14 0.14 120.26 0.39 0.42 2-
M2c 

0.31 0.25 0.25 0.24 1.38 0.33 

0.15 0.15 120.29 0.42 0.45 2-
M2c 

0.33 0.26 0.26 0.25 1.44 0.34 

0.17 0.17 120.32 0.45 0.48 2-
M2c 

0.36 0.28 0.28 0.27 1.50 0.35 

 





HY-8 Culvert Analysis Report 

Culvert Data: C-2 - 26m -800mm 

Culvert Data Summary - C-2 - 26m -800mm 

Barrel Shape: Circular 

Barrel Diameter: 800.00 mm 

Barrel Material: Corrugated Steel 

Embedment: 0.00 mm 

Barrel Manning's n: 0.0240 

Culvert Type: Straight 

Inlet Configuration: Thin Edge Projecting (Ke=0.9) 

Inlet Depression: None 

Site Data - C-2 - 26m -800mm 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 m 

Inlet Elevation: 117.08 m 

Outlet Station: 26.00 m 

Outlet Elevation: 117.04 m 

Number of Barrels: 1 



Culvert Crossing: Wescar Ln Culvert at Cardevco Rd 
(Drainage Area A+B) 

Culvert Summary Table - C-2 - 26m -800mm 

Total 
Discharge 
(cms) 

Culvert 
Discharge 
(cms) 

Headwater 
Elevation 
(m) 

Inlet 
Control 
Depth(m) 

Outlet 
Control 
Depth(m) 

Flow 
Type 

Normal 
Depth 
(m) 

Critical 
Depth 
(m) 

Outlet 
Depth 
(m) 

Tailwater 
Depth 
(m) 

Outlet 
Velocity 
(m/s) 

Tailwater 
Velocity 
(m/s) 

0.00 0.00 117.08 0.00 0.0 0-NF  0.00 0.00 0.00 0.00 0.00 0.00 
0.02 0.02 117.24 0.13 0.16 3-

M2t 
0.15 0.09 0.12 0.12 0.45 0.13 

0.05 0.05 117.30 0.18 0.22 3-
M2t 

0.22 0.12 0.18 0.18 0.53 0.16 

0.07 0.07 117.35 0.22 0.27 3-
M2t 

0.27 0.15 0.22 0.22 0.59 0.18 

0.09 0.09 117.40 0.26 0.32 3-
M2t 

0.31 0.18 0.26 0.26 0.64 0.20 

0.11 0.11 117.44 0.29 0.36 3-
M2t 

0.35 0.20 0.29 0.29 0.69 0.21 

0.14 0.14 117.47 0.32 0.39 3-
M2t 

0.39 0.22 0.32 0.32 0.73 0.22 

0.16 0.16 117.50 0.35 0.42 3-
M2t 

0.43 0.23 0.34 0.34 0.77 0.23 

0.18 0.18 117.53 0.37 0.45 3-
M2t 

0.47 0.25 0.36 0.36 0.81 0.24 

0.20 0.20 117.56 0.40 0.48 3-
M2t 

0.50 0.27 0.38 0.38 0.85 0.25 

0.23 0.23 117.59 0.42 0.51 3-
M2t 

0.54 0.28 0.40 0.40 0.89 0.25 

 





HY-8 Culvert Analysis Report 

Culvert Data: C-3 - 11.6m - 500mm 

Culvert Data Summary - C-3 - 11.6m - 500mm 

Barrel Shape: Circular 

Barrel Diameter: 500.00 mm 

Barrel Material: Corrugated Steel 

Embedment: 40.00 mm 

Barrel Manning's n: 0.0240 (top and sides) 

Manning's n: 0.0350 (bottom) 

Culvert Type: Straight 

Inlet Configuration: Thin Edge Projecting (Ke=0.9) 

Inlet Depression: None 

Site Data - C-3 - 11.6m - 500mm 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 m 

Inlet Elevation: 116.79 m 

Outlet Station: 11.60 m 

Outlet Elevation: 116.64 m 

Number of Barrels: 1 



Culvert Crossing: 135 Cardevco Rd Entrance Culvert 
(Drainage Areas A+B+C+D) 

Culvert Summary Table - C-3 - 11.6m - 500mm 

Total 
Discharge 
(cms) 

Culvert 
Discharge 
(cms) 

Headwater 
Elevation 
(m) 

Inlet 
Control 
Depth(m) 

Outlet 
Control 
Depth(m) 

Flow 
Type 

Normal 
Depth 
(m) 

Critical 
Depth 
(m) 

Outlet 
Depth 
(m) 

Tailwater 
Depth 
(m) 

Outlet 
Velocity 
(m/s) 

Tailwater 
Velocity 
(m/s) 

0.00 0.00 117.42 0.00 0.59 0-NF  0.00 0.00 0.46 0.72 0.00 0.00 
0.04 0.04 117.43 0.16 0.60 4-FFf 0.14 0.11 0.46 0.72 0.20 0.00 
0.07 0.07 117.47 0.26 0.64 4-FFf 0.22 0.16 0.46 0.72 0.39 0.00 
0.11 0.11 117.53 0.34 0.70 4-FFf 0.28 0.20 0.46 0.72 0.59 0.00 
0.15 0.13 117.56 0.37 0.73 4-FFf 0.30 0.22 0.46 0.72 0.67 0.00 
0.18 0.13 117.57 0.38 0.74 4-FFf 0.31 0.22 0.46 0.72 0.70 0.00 
0.22 0.14 117.58 0.38 0.75 4-FFf 0.32 0.22 0.46 0.72 0.72 0.00 
0.26 0.14 117.59 0.39 0.76 4-FFf 0.32 0.23 0.46 0.72 0.74 0.00 
0.30 0.14 117.59 0.40 0.76 4-FFf 0.33 0.23 0.46 0.72 0.75 0.00 
0.33 0.14 117.60 0.40 0.77 4-FFf 0.33 0.23 0.46 0.72 0.77 0.00 
0.37 0.15 117.61 0.41 0.78 4-FFf 0.34 0.24 0.46 0.72 0.78 0.00 

 



APPENDIX F 
 

DITCH & CULVERT CALCULATIONS 
EXISTING CONDITIONS 

106 TO 154 & 162 TO 173 WESCAR LANE 
AND 121 TO 127 CARDEVCO ROAD 

+ 
PROPOSED DEVELOPMENT 151-159 WESCAR LANE 

WITH 0.6 HA DRAINING TO CAVANMORE ROAD 







11-Jun-24

+

10-Year Event

Drainage Area A (5.76 ha less 0.6 ha)
C

Roof Area: 0.42 ha 0.90

Hard Area: 3.11 ha 0.90

Gravel Area: 0.38 ha 0.80

Soft Area: 1.26 ha 0.20

Total Catchment Area: 5.16 ha 0.72

Time of Concentration: 20 min

Length of Ditch (Ld): 263 m

Ditch Flow Velocity (V): 0.43 m/s 

Time of Concentration (Ditch Flow): 10.2 min

Time of Concentration (Tc): 30.2 min

Area (A): 5.16 ha

Time of Concentration: 30.2 min

Rainfall Intensity (i): 63 mm/hr (10-Year Event)

Runoff Coefficient (C): 0.72

Rational Method 10-Year Flow (Q): 650.8 L/s

Ditch Slope: 0.8%

Ditch Manning Roughness Coefficient n: 0.10         dense weeds / brush as high as flow

Side Slope: 3              :1

Lot Side Slope: 3              :1

Ditch Bottom Width: 1              m

Water Depth: 0.56         m

Water Top Width: 4.36         m

Water Cross-Section Area: 1.50         sq.m

Wetted Perimeter: 4.54         m

Hydraulic Radius: 0.33         m

Velocity: 0.43         m/s Based on water depth

Velocity: 0.43         m/s Using Manning's Formula:

Peak Flow Calculations - Roadside Ditches

Existing Conditions 

106 to 154 & 162 to 173  Wescar Lane

and 121 to 127 Cardevco Road

Proposed Development 151-159 Wescar Lane

Cardevco Subdivision

Ottawa, Ontario

(with 0.6 ha draining to Cavanmore Road)



Drainage Area B
(10-Year Event)

C

Roof Area: 0.15 ha 0.90

Hard Area: 0.49 ha 0.90

Gravel Area: 0.32 ha 0.80

Soft Area: 0.79 ha 0.20

Total Catchment Area: 1.75 ha 0.57

Drainage Area A + B
C

Roof Area: 0.57 ha 0.90

Hard Area: 3.59 ha 0.90

Gravel Area: 0.70 ha 0.70

Soft Area: 2.04 ha 0.20

Total Catchment Area: 6.91 ha 0.67

Time of Concentration: 30.2 min (from Drainage Area A)

Length of Ditch (Ld): 238 m

Ditch Flow Velocity (V): 0.51 m/s 

Time of Concentration (Ditch Flow): 7.8 min

Time of Concentration (Tc): 38.0 min

Area (A): 6.91 ha

Time of Concentration: 38.0 min

Rainfall Intensity (i): 54 mm/hr (10-Year Event)

Runoff Coefficient (C): 0.67

Rational Method 10-Year Flow (Q): 691.8 L/s

Ditch Slope: 1.2%

Ditch Manning Roughness Coefficient n: 0.10         dense weeds / brush as high as flow

Road Side Slope: 3              :1

Lot Side Slope: 3              :1

Ditch Bottom Width: 1              m

Water Depth: 0.53         m

Water Top Width: 4.17         m

Water Cross-Section Area: 1.36         sq.m

Wetted Perimeter: 4.34         m

Hydraulic Radius: 0.31         m

Velocity: 0.51         m/s Based on water depth

Velocity: 0.51         m/s Using Manning's Formula:



Drainage Area C
(10-Year Event)

C

Roof Area: 0.24 ha 0.90

Hard Area: 0.57 ha 0.90

Gravel Area: 0.60 ha 0.80

Soft Area: 0.95 ha 0.20

Total Catchment Area: 2.36 ha 0.59

Time of Concentration: 20 min

Length of Ditch (Ld): 452 m

Ditch Flow Velocity (V): 0.36 m/s 

Time of Concentration (Ditch Flow): 20.9 min

Time of Concentration (Tc): 40.9 min

Area (A): 2.36 ha

Time of Concentration: 40.9 min

Rainfall Intensity (i): 51 mm/hr (10-Year Event)

Runoff Coefficient (C): 0.59

Rational Method 10-Year Flow (Q): 198.0 L/s

Ditch Slope: 1.2%

Ditch Manning Roughness Coefficient n: 0.10         dense weeds / brush as high as flow

Side Slope: 3              :1

Lot Side Slope: 3              :1

Ditch Bottom Width: 1              m

Water Depth: 0.30         m

Water Top Width: 2.77         m

Water Cross-Section Area: 0.56         sq.m

Wetted Perimeter: 2.87         m

Hydraulic Radius: 0.19         m

Velocity: 0.36         m/s Based on water depth

Velocity: 0.36         m/s Using Manning's Formula:



Drainage Area D
(10-Year Event)

C

Roof Area: 0.06 ha 0.90

Hard Area: 0.12 ha 0.90

Gravel Area: 0.47 ha 0.80

Soft Area: 0.08 ha 0.20

Total Catchment Area: 0.73 ha 0.76

Drainage Area A + B + C + D
C

Roof Area: 0.87 ha 0.90

Hard Area: 4.28 ha 0.90

Gravel Area: 1.77 ha 0.80

Soft Area: 3.08 ha 0.20

Total Catchment Area: 10.00 ha 0.67

Time of Concentration: 40.9 min (from Drainage Area C)

Length of Ditch (Ld): 129 m

Ditch Flow Velocity (V): 0.88 m/s 

Time of Concentration (Ditch Flow): 2.4 min

Time of Concentration (Tc): 43.3 min

Area (A): 10.00 ha

Time of Concentration: 43.3 min

Rainfall Intensity (i): 49 mm/hr (10-Year Event)

Runoff Coefficient (C): 0.67

Rational Method 10-Year Flow (Q): 904.1 L/s

Ditch Slope: 0.3%

Ditch Manning Roughness Coefficient n: 0.027       gravel / short grass

Road Side Slope: 3              :1

Lot Side Slope: 3              :1

Ditch Bottom Width: 1              m

Water Depth: 0.44         m

Water Top Width: 3.65         m

Water Cross-Section Area: 1.03         sq.m

Wetted Perimeter: 3.80         m

Hydraulic Radius: 0.27         m

Velocity: 0.88         m/s Based on water depth

Velocity: 0.88         m/s Using Manning's Formula:





HY-8 Culvert Analysis Report 

Culvert Data: C-1 - 10m - 500mm 

Culvert Data Summary - C-1 - 10m - 500mm 

Barrel Shape: Circular 

Barrel Diameter: 500.00 mm 

Barrel Material: Corrugated Steel 

Embedment: 0.00 mm 

Barrel Manning's n: 0.0240 

Culvert Type: Straight 

Inlet Configuration: Thin Edge Projecting (Ke=0.9) 

Inlet Depression: None 

Site Data - C-1 - 10m - 500mm 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 m 

Inlet Elevation: 119.84 m 

Outlet Station: 10.00 m 

Outlet Elevation: 119.75 m 

Number of Barrels: 1 



Culvert Crossing: 141 Wescar Ln Entrance Culvert (Drainage 
Area A) 

Culvert Summary Table - C-1 - 10m - 500mm 

Total 
Discharge 
(cms) 

Culvert 
Discharge 
(cms) 

Headwater 
Elevation 
(m) 

Inlet 
Control 
Depth(m) 

Outlet 
Control 
Depth(m) 

Flow 
Type 

Normal 
Depth 
(m) 

Critical 
Depth 
(m) 

Outlet 
Depth 
(m) 

Tailwater 
Depth 
(m) 

Outlet 
Velocity 
(m/s) 

Tailwater 
Velocity 
(m/s) 

0.00 0.00 119.84 0.00 0.0 0-NF  0.00 0.00 0.00 0.00 0.00 0.00 
0.07 0.07 120.12 0.25 0.28 2-

M2c 
0.20 0.17 0.17 0.16 1.10 0.27 

0.13 0.13 120.25 0.38 0.41 2-
M2c 

0.30 0.24 0.24 0.24 1.37 0.32 

0.20 0.20 120.37 0.50 0.53 7-
M2c 

0.41 0.30 0.30 0.29 1.58 0.36 

0.26 0.26 120.49 0.64 0.65 7-
M2c 

0.50 0.35 0.35 0.33 1.77 0.39 

0.33 0.33 120.71 0.80 0.87 7-
M2c 

0.50 0.39 0.39 0.37 1.98 0.42 

0.39 0.39 120.96 1.01 1.12 7-
M2c 

0.50 0.42 0.42 0.40 2.20 0.44 

0.46 0.46 121.24 1.27 1.40 7-
M2c 

0.50 0.45 0.45 0.43 2.45 0.45 

0.52 0.48 121.37 1.39 1.53 7-
M2t 

0.50 0.46 0.46 0.46 2.54 0.47 

0.59 0.48 121.39 1.40 1.55 7-
M2t 

0.50 0.46 0.50 0.49 2.48 0.49 

0.65 0.48 121.40 1.39 1.56 4-FFf 0.50 0.46 0.50 0.51 2.46 0.50 

 





HY-8 Culvert Analysis Report 

Culvert Data: C-2 - 26m -800mm 

Culvert Data Summary - C-2 - 26m -800mm 

Barrel Shape: Circular 

Barrel Diameter: 800.00 mm 

Barrel Material: Corrugated Steel 

Embedment: 0.00 mm 

Barrel Manning's n: 0.0240 

Culvert Type: Straight 

Inlet Configuration: Thin Edge Projecting (Ke=0.9) 

Inlet Depression: None 

Site Data - C-2 - 26m -800mm 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 m 

Inlet Elevation: 117.08 m 

Outlet Station: 26.00 m 

Outlet Elevation: 117.04 m 

Number of Barrels: 1 



Culvert Crossing: Wescar Ln Culvert at Cardevco Rd 
(Drainage Area A+B) 

Culvert Summary Table - C-2 - 26m -800mm 

Total 
Discharge 
(cms) 

Culvert 
Discharge 
(cms) 

Headwater 
Elevation 
(m) 

Inlet 
Control 
Depth(m) 

Outlet 
Control 
Depth(m) 

Flow 
Type 

Normal 
Depth 
(m) 

Critical 
Depth 
(m) 

Outlet 
Depth 
(m) 

Tailwater 
Depth 
(m) 

Outlet 
Velocity 
(m/s) 

Tailwater 
Velocity 
(m/s) 

0.00 0.00 117.08 0.00 0.0 0-NF  0.00 0.00 0.00 0.00 0.00 0.00 
0.07 0.07 117.36 0.23 0.28 3-

M2t 
0.27 0.15 0.23 0.23 0.60 0.18 

0.14 0.14 117.48 0.32 0.40 3-
M2t 

0.40 0.22 0.32 0.32 0.74 0.22 

0.21 0.21 117.57 0.40 0.49 3-
M2t 

0.51 0.27 0.39 0.39 0.86 0.25 

0.28 0.28 117.65 0.47 0.57 3-
M2t 

0.64 0.31 0.45 0.45 0.96 0.27 

0.35 0.35 117.73 0.54 0.65 3-
M2t 

0.80 0.35 0.49 0.49 1.06 0.28 

0.42 0.42 117.80 0.60 0.72 3-
M2t 

0.80 0.39 0.54 0.54 1.16 0.30 

0.48 0.48 117.87 0.67 0.79 3-
M2t 

0.80 0.42 0.58 0.58 1.25 0.31 

0.55 0.55 117.95 0.73 0.87 3-
M2t 

0.80 0.45 0.61 0.61 1.34 0.32 

0.62 0.62 118.03 0.79 0.95 7-
M2t 

0.80 0.48 0.65 0.65 1.42 0.33 

0.69 0.62 118.06 0.79 0.98 7-
M2t 

0.80 0.48 0.68 0.68 1.36 0.34 

 





HY-8 Culvert Analysis Report 

Culvert Data: C-3 - 11.6m - 500mm 

Culvert Data Summary - C-3 - 11.6m - 500mm 

Barrel Shape: Circular 

Barrel Diameter: 500.00 mm 

Barrel Material: Corrugated Steel 

Embedment: 40.00 mm 

Barrel Manning's n: 0.0240 (top and sides) 

Manning's n: 0.0350 (bottom) 

Culvert Type: Straight 

Inlet Configuration: Thin Edge Projecting (Ke=0.9) 

Inlet Depression: None 

Site Data - C-3 - 11.6m - 500mm 

Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 m 

Inlet Elevation: 116.79 m 

Outlet Station: 11.60 m 

Outlet Elevation: 116.64 m 

Number of Barrels: 1 



Culvert Crossing: 135 Cardevco Rd Entrance Culvert 
(Drainage Areas A+B+C+D) 

Culvert Summary Table - C-3 - 11.6m - 500mm 

Total 
Discharge 
(cms) 

Culvert 
Discharge 
(cms) 

Headwater 
Elevation 
(m) 

Inlet 
Control 
Depth(m) 

Outlet 
Control 
Depth(m) 

Flow 
Type 

Normal 
Depth 
(m) 

Critical 
Depth 
(m) 

Outlet 
Depth 
(m) 

Tailwater 
Depth 
(m) 

Outlet 
Velocity 
(m/s) 

Tailwater 
Velocity 
(m/s) 

0.00 0.00 117.42 0.00 0.59 0-NF  0.00 0.00 0.46 0.72 0.00 0.00 
0.09 0.09 117.50 0.29 0.67 4-FFf 0.24 0.18 0.46 0.72 0.48 0.00 
0.18 0.13 117.57 0.38 0.74 4-FFf 0.31 0.22 0.46 0.72 0.70 0.00 
0.27 0.14 117.59 0.39 0.76 4-FFf 0.32 0.23 0.46 0.72 0.74 0.00 
0.36 0.15 117.61 0.41 0.78 4-FFf 0.34 0.24 0.46 0.72 0.78 0.00 
0.45 0.15 117.62 0.42 0.79 4-FFf 0.35 0.24 0.46 0.72 0.81 0.00 
0.54 0.16 117.63 0.43 0.80 4-FFf 0.36 0.25 0.46 0.72 0.84 0.00 
0.63 0.16 117.64 0.44 0.81 4-FFf 0.37 0.25 0.46 0.72 0.87 0.00 
0.72 0.17 117.65 0.45 0.82 4-FFf 0.38 0.25 0.46 0.72 0.89 0.00 
0.81 0.17 117.66 0.46 0.83 4-FFf 0.39 0.26 0.46 0.72 0.91 0.00 
0.90 0.18 117.67 0.47 0.84 4-FFf 0.40 0.26 0.46 0.72 0.93 0.00 

 



APPENDIX G 
 

DRAINAGE AND STORMWATER MANAGEMENT 

CALCULATIONS 
PROPOSED DEVELOPMENT AT 151-159 WESCAR LANE 

AND ITS IMPACT ON FLOODING ON CARDEVCO ROAD 



SUMMARY TABLES

100-YEAR EVENT

Pre-  

Development Maximum Maximum Maximum

Flow Release Volume Volume

Rate Rate Required Stored

(L/s) (L/s) (cu.m) (cu.m)

- 38.46 - -

- 56.39 2027.10 2027.10

121.28 94.85 2027.10 2027.10

10-YEAR EVENT

Pre-  

Development Maximum Maximum Maximum

Flow Release Volume Volume

Rate Rate Required Stored

(L/s) (L/s) (cu.m) (cu.m)

- 22.03 - -

- 40.21 1212.38 1212.38

62.29 62.24 1212.38 1212.38

AREA I

(Uncontrolled Flow Off Site)

Drainage Area

AREA I

(Uncontrolled Flow Off Site)

AREA II

TOTAL

Drainage Area

AREA II

TOTAL



151-159 Wescar Lane

Ottawa, Ontario

STORMWATER MANAGEMENT CALCULATIONS

Modified Rational Method

PRE-DEVELOPMENT CONDITIONS

100-YEAR EVENT

C

Total Catchment Area: 11,776 sq.m 0.375

Airport Formula (Used when C < 0.40)

 

Runoff Coefficient (C): 0.375

Sheet Flow Distance (L): 130 m

Slope of Land (Sw): 1 %

Time of Concentration (Sheet Flow): 27 min

Rainfall Intensity (i): 99 mm/hr (100-year event)

100-Year Pre-Development Flow Rate (2.78AiC): 121.28 L/s

10-YEAR EVENT

C

Total Catchment Area: 11,776 sq.m 0.30

Airport Formula (Used when C < 0.40)

 

Runoff Coefficient (C): 0.30

Sheet Flow Distance (L): 130 m

Slope of Land (Sw): 1 %

Time of Concentration (Sheet Flow): 30 min

Rainfall Intensity (i): 63 mm/hr (10-Year Event)

5-Year Pre-Development Flow Rate (2.78AiC): 62.29 L/s

(Area Draining to Wescar Lane

Based on Subdivision Grading Plan - Refer to Figure 2)

Woodland or Pasture - 

Flat - Clay and Silt Loam 

as per Table 5.7 Ottawa 

Sewer Design Guidelines
3.26 • (1.1 - C) • L 

1/2

min
Sw 

0.33

July 18, 2024

1.25 x Woodland or 

Pasture - Flat - Clay and 

Silt Loam as per Table 5.7 

Ottawa Sewer Design 

Guidelines
Tc =

3.26 • (1.1 - C) • L 
1/2

min
Sw 

0.33

Tc =



100-YEAR EVENT

DRAINAGE AREA I (Uncontrolled Flow Off Site Towards Wescar Lane)

(100-YEAR EVENT)

C

Roof Area: 0 sq.m 1.00

Hard Area: 290 sq.m 1.00

Detention Area: 0 sq.m 1.00

Gravel Area: 0 sq.m 1.00

Soft Area: 1,939 sq.m 0.25

Total Catchment Area: 2,229 sq.m 0.35

Area (A): 2,229 sq.m

Time of Concentration: 10 min

Rainfall Intensity (i): 179 mm/hr (100-year event)

Runoff Coeficient (C): 0.35

Flow Rate (2.78AiC): 38.46 L/s



DRAINAGE AREA II

(100-YEAR EVENT) C

Roof Area: 3,566 sq.m 1.00

Asphalt/Concrete Area: 31,076 sq.m 1.00

Detention Area: 897 sq.m 1.00

Gravel Area: 0 sq.m 1.00

Soft Area: 4,603 sq.m 0.25

Total Catchment Area: 40,142 sq.m 0.91

Water Elevation: 122.18 m

Head: 1.88 m

Centroid of ICD Orifice: 120.30 m

(ICD in Inlet of Culvert)

Invert of Inlet of Culvert: 121.04 m

Orifice Diameter: 139 mm

Orifice Area: 15,218 sq.mm

Discharge Coefficient: 0.61

Maximum Release Rate: 56.39 L/s

Surface Ponding

Above

CB or Top Area Depth

CB/MH (sq.m) (m)

CB-1 5 0.02 0.04 cu.m

CB-5 5 0.02 0.04 cu.m

CB-6 543 0.20 36.32 cu.m

CB-7 197 0.31 46.51 cu.m

CB/MH-8 10 0.02 0.07 cu.m

CB-9 732 0.20 48.97 cu.m

CB-10 805 0.20 53.81 cu.m

CB-10A 430 0.43 125.26 cu.m

CB/MH-11 805 0.20 53.81 cu.m

CB-12 234 0.20 15.67 cu.m

CB-12A 320 0.20 21.39 cu.m

CB/MH-14 678 0.20 45.34 cu.m

CB/MH-15 232 0.18 13.94 cu.m

CB-16 742 0.20 49.64 cu.m

CB/MH-17 761 0.20 50.85 cu.m

CB-18 501 0.20 33.50 cu.m

CB/MH-19 646 0.20 43.18 cu.m

CB-20 747 0.20 49.98 cu.m

CB/MH-21 844 0.20 56.44 cu.m

CB-22 355 0.20 23.74 cu.m

CB/MH-23 499 0.20 33.36 cu.m

CB/MH-24 631 0.20 42.18 cu.m

CB/MH-25 366 0.20 24.48 cu.m

Volume Stored: 868.52 cu.m

Average Average

Length Width Depth

(sq.m) (sq.m) (m) Volume

68.5 12.7 1.14 988.91 cu.m

Length Width Depth

(sq.m) (sq.m) (m) Volume

66.8 12.7 0.20 169.67 cu.m

Maximum Volume Stored: 2027.10 cu.m

Maximum Volume Required: 2027.10 cu.m

(below outlet invert elelvation: 121.04)

Volume

Stormwater Detention Area

(above outlet invert elevation: 121.04)

Stormwater Detention Area



DRAINAGE AREA II (Continued)

(100-YEAR EVENT)

ICD Required

Release Stored Storage

Time i 2.78AiC Rate Rate Volume

(min) (mm/hr) (L/s) (L/s) (L/s) (cu.m)

10 179 1821.26 56.39 1764.87 1058.92

15 143 1457.48 56.39 1401.10 1260.99

20 120 1223.46 56.39 1167.08 1400.49

25 104 1059.21 56.39 1002.83 1504.24

30 92 937.03 56.39 880.64 1585.16

35 83 842.28 56.39 785.89 1650.37

40 75 766.46 56.39 710.07 1704.18

45 69 704.30 56.39 647.91 1749.35

50 64 652.32 56.39 595.93 1787.78

55 60 608.15 56.39 551.76 1820.80

60 56 570.11 56.39 513.72 1849.40

65 53 536.98 56.39 480.59 1874.31

70 50 507.84 56.39 451.45 1896.10

75 47 481.99 56.39 425.61 1915.22

80 45 458.90 56.39 402.51 1932.03

85 43 438.12 56.39 381.73 1946.82

90 41 419.32 56.39 362.93 1959.83

95 39 402.22 56.39 345.84 1971.26

100 38 386.60 56.39 330.21 1981.27

105 36 372.26 56.39 315.88 1990.01

110 35 359.06 56.39 302.67 1997.60

115 34 346.85 56.39 290.46 2004.15

120 33 335.52 56.39 279.13 2009.74

125 32 324.98 56.39 268.59 2014.45

130 31 315.15 56.39 258.76 2018.36

135 30 305.96 56.39 249.57 2021.53

140 29 297.34 56.39 240.95 2024.01

145 28 289.25 56.39 232.86 2025.85

150 28 281.62 56.39 225.23 2027.10

180 24 243.80 56.39 187.41 2024.04

210 21 215.67 56.39 159.28 2006.92

240 19 193.85 56.39 137.46 1979.49

270 17 176.40 56.39 120.01 1944.17

300 16 162.09 56.39 105.70 1902.60

330 15 150.12 56.39 93.73 1855.94

360 14 139.96 56.39 83.57 1805.06

390 13 131.20 56.39 74.81 1750.61

420 12 123.58 56.39 67.19 1693.11

450 11 116.87 56.39 60.48 1632.95

480 11 110.92 56.39 54.53 1570.48

510 10 105.60 56.39 49.21 1505.96

540 9.9 100.82 56.39 44.43 1439.62

570 9.5 96.50 56.39 40.11 1371.63

600 9.1 92.56 56.39 36.17 1302.17

630 8.7 88.96 56.39 32.58 1231.36

660 8.4 85.67 56.39 29.28 1159.34

690 8.1 82.63 56.39 26.24 1086.19

720 7.8 79.82 56.39 23.43 1012.01

750 7.6 77.21 56.39 20.82 936.88

780 7.3 74.78 56.39 18.39 860.88

810 7.1 72.52 56.39 16.13 784.05

840 6.9 70.41 56.39 14.02 706.47

870 6.7 68.42 56.39 12.03 628.17

900 6.5 66.56 56.39 10.17 549.20



10-YEAR EVENT

DRAINAGE AREA I (Uncontrolled Flow Off Site)

(10-YEAR EVENT)

C

Roof Area: 0 sq.m 0.90

Hard Area: 290 sq.m 0.90

Detention Area: 0 sq.m 0.90

Gravel Area: 0 sq.m 0.80

Soft Area: 1,939 sq.m 0.20

Total Catchment Area: 2,229 sq.m 0.29

Area (A): 2,229 sq.m

Time of Concentration: 10 min

Rainfall Intensity (i): 122 mm/hr (10-Year Event)

Runoff Coeficient (C): 0.29

Flow Rate (2.78AiC): 22.03 L/s



DRAINAGE AREA II

(10-YEAR EVENT)

C

Roof Area: 3,566 sq.m 0.90

Asphalt/Concrete Area: 31,076 sq.m 0.90

Detention Area: 897 sq.m 1.00

Gravel Area: 0 sq.m 0.80

Landscaped Area: 4,603 sq.m 0.20

Total Catchment Area: 40,142 sq.m 0.82

Water Elevation: 122.07 m

Head: 0.96 m

Centroid of ICD Orifice: 121.11 m

(ICD in Inlet of Culvert)

Invert of Inlet of Culvert: 121.04 m

Orifice Diameter: 139 mm

Orifice Area: 15,218 sq.mm

Discharge Coefficient: 0.61

Maximum Release Rate: 40.21 L/s

Surface Ponding

Above

CB or Top Area Depth

CB/MH (sq.m) (m)

CB-1 0 0.00 0.00 cu.m

CB-5 0 0.00 0.00 cu.m

CB-6 99 0.09 2.84 cu.m

CB-7 178 0.20 23.74 cu.m

CB/MH-8 0 0.00 0.00 cu.m

CB-9 134 0.09 3.82 cu.m

CB-10 147 0.09 4.20 cu.m

CB-10A 396 0.32 75.66 cu.m

CB/MH-11 147 0.09 4.20 cu.m

CB-12 43 0.09 1.22 cu.m

CB-12A 58 0.09 1.67 cu.m

CB/MH-14 124 0.09 3.54 cu.m

CB/MH-15 31 0.07 0.67 cu.m

CB-16 136 0.09 3.88 cu.m

CB/MH-17 139 0.09 3.97 cu.m

CB-18 92 0.09 2.62 cu.m

CB/MH-19 118 0.09 3.37 cu.m

CB-20 137 0.09 3.90 cu.m

CB/MH-21 154 0.09 4.41 cu.m

CB-22 65 0.09 1.85 cu.m

CB/MH-23 91 0.09 2.61 cu.m

CB/MH-24 115 0.09 3.29 cu.m

CB/MH-25 67 0.09 1.91 cu.m

Volume Stored: 153.38 cu.m

Average Average

Length Width Depth

(sq.m) (sq.m) (m) Volume

68.5 12.7 1.03 889.33 cu.m

Length Width Depth

(sq.m) (sq.m) (m) Volume

66.8 12.7 0.20 169.67 cu.m

Maximum Volume Stored: 1212.38 cu.m

Maximum Volume Required: 1212.38 cu.m

(below outlet invert elelvation: 121.04)

Volume

Stormwater Detention Area

(above outlet invert elevation: 121.04)

Stormwater Detention Area



DRAINAGE AREA II (Continued)

(10-YEAR EVENT)

ICD Required

Release Stored Storage

Time i 2.78AiC Rate Rate Volume

(min) (mm/hr) (L/s) (L/s) (L/s) (cu.m)

10 122 1120.37 40.21 1080.16 648.10

15 98 897.57 40.21 857.36 771.62

20 82 754.09 40.21 713.89 856.66

25 71 653.32 40.21 613.11 919.66

30 63 578.30 40.21 538.09 968.57

35 57 520.09 40.21 479.89 1007.76

40 52 473.50 40.21 433.29 1039.89

45 47 435.27 40.21 395.06 1066.67

50 44 403.30 40.21 363.09 1089.27

55 41 376.12 40.21 335.91 1108.50

60 38 352.70 40.21 312.50 1124.99

65 36 332.31 40.21 292.10 1139.18

70 34 314.36 40.21 274.15 1151.43

75 33 298.43 40.21 258.23 1162.02

80 31 284.20 40.21 243.99 1171.17

85 30 271.40 40.21 231.19 1179.06

90 28 259.81 40.21 219.60 1185.83

95 27 249.26 40.21 209.06 1191.62

100 26 239.63 40.21 199.42 1196.52

105 25 230.78 40.21 190.58 1200.63

110 24 222.64 40.21 182.43 1204.02

115 23 215.10 40.21 174.89 1206.76

120 23 208.11 40.21 167.90 1208.90

125 22 201.61 40.21 161.40 1210.49

130 21 195.54 40.21 155.33 1211.57

135 21 189.86 40.21 149.65 1212.19

140 20 184.54 40.21 144.33 1212.38

145 20 179.54 40.21 139.33 1212.17

150 19 174.83 40.21 134.62 1211.59

180 17 151.46 40.21 111.25 1201.48

210 15 134.06 40.21 93.85 1182.53

240 13 120.56 40.21 80.35 1157.11

270 12 109.76 40.21 69.55 1126.71

300 11 100.89 40.21 60.69 1092.37



SUMMARY TABLES

100-YEAR EVENT

Pre-  

Development Maximum Maximum Maximum

Flow Release Volume Volume

Rate Rate Required Stored

(L/s) (L/s) (cu.m) (cu.m)

- 38.46 - -

- 56.39 2027.10 2027.10

176.01 94.85 2027.10 2027.10

10-YEAR EVENT

Pre-  

Development Maximum Maximum Maximum

Flow Release Volume Volume

Rate Rate Required Stored

(L/s) (L/s) (cu.m) (cu.m)

- 22.03 - -

- 40.21 1212.38 1212.38

90.41 62.24 1212.38 1212.38

AREA I

(Uncontrolled Flow Off Site)

Drainage Area

Drainage Area

TOTAL

AREA II

TOTAL

AREA II

AREA I

(Uncontrolled Flow Off Site)



151-159 Wescar Lane

Ottawa, Ontario

STORMWATER MANAGEMENT CALCULATIONS

Modified Rational Method

PRE-DEVELOPMENT CONDITIONS

100-YEAR EVENT

C

Total Catchment Area: 17,091 sq.m 0.375

Airport Formula (Used when C < 0.40)

 

Runoff Coefficient (C): 0.375

Sheet Flow Distance (L): 130 m

Slope of Land (Sw): 1 %

Time of Concentration (Sheet Flow): 27 min

Rainfall Intensity (i): 99 mm/hr (100-year event)

100-Year Pre-Development Flow Rate (2.78AiC): 176.01 L/s

10-YEAR EVENT

C

Total Catchment Area: 17,091 sq.m 0.30

Airport Formula (Used when C < 0.40)

 

Runoff Coefficient (C): 0.30

Sheet Flow Distance (L): 130 m

Slope of Land (Sw): 1 %

Time of Concentration (Sheet Flow): 30 min

Rainfall Intensity (i): 63 mm/hr (10-Year Event)

5-Year Pre-Development Flow Rate (2.78AiC): 90.41 L/s

(Area Draining to Wescar Lane

Based on Topographical Surveys - Refer to Figure 3)

min

July 16, 2024

Sw 
0.33

Tc =

Tc =
Sw 

0.33

1.25 x Woodland or 

Pasture - Flat - Clay and 

Silt Loam as per Table 5.7 

Ottawa Sewer Design 

Guidelines

Woodland or Pasture - 

Flat - Clay and Silt Loam 

as per Table 5.7 Ottawa 

Sewer Design Guidelines
3.26 • (1.1 - C) • L 

1/2

3.26 • (1.1 - C) • L 
1/2

min



100-YEAR EVENT

DRAINAGE AREA I (Uncontrolled Flow Off Site Towards Wescar Lane)

(100-YEAR EVENT)

C

Roof Area: 0 sq.m 1.00

Hard Area: 290 sq.m 1.00

Detention Area: 0 sq.m 1.00

Gravel Area: 0 sq.m 1.00

Soft Area: 1,939 sq.m 0.25

Total Catchment Area: 2,229 sq.m 0.35

Area (A): 2,229 sq.m

Time of Concentration: 10 min

Rainfall Intensity (i): 179 mm/hr

Runoff Coeficient (C): 0.35

Flow Rate (2.78AiC): 38.46 L/s



DRAINAGE AREA II

(100-YEAR EVENT) C

Roof Area: 3,566 sq.m 1.00

Asphalt/Concrete Area: 31,076 sq.m 1.00

Detention Area: 897 sq.m 1.00

Gravel Area: 0 sq.m 1.00

Soft Area: 4,603 sq.m 0.25

Total Catchment Area: 40,142 sq.m 0.91

Water Elevation: 122.18 m

Head: 1.88 m

Centroid of ICD Orifice: 120.30 m

(ICD in Inlet of Culvert)

Invert of Inlet of Culvert: 121.04 m

Orifice Diameter: 139 mm

Orifice Area: 15,218 sq.mm

Discharge Coefficient: 0.61

Maximum Release Rate: 56.39 L/s

Surface Ponding

Above

CB or Top Area Depth

CB/MH (sq.m) (m)

CB-1 5 0.02 0.04 cu.m

CB-5 5 0.02 0.04 cu.m

CB-6 543 0.20 36.32 cu.m

CB-7 197 0.31 46.51 cu.m

CB/MH-8 10 0.02 0.07 cu.m

CB-9 732 0.20 48.97 cu.m

CB-10 805 0.20 53.81 cu.m

CB-10A 430 0.43 125.26 cu.m

CB/MH-11 805 0.20 53.81 cu.m

CB-12 234 0.20 15.67 cu.m

CB-12A 320 0.20 21.39 cu.m

CB/MH-14 678 0.20 45.34 cu.m

CB/MH-15 232 0.18 13.94 cu.m

CB-16 742 0.20 49.64 cu.m

CB/MH-17 761 0.20 50.85 cu.m

CB-18 501 0.20 33.50 cu.m

CB/MH-19 646 0.20 43.18 cu.m

CB-20 747 0.20 49.98 cu.m

CB/MH-21 844 0.20 56.44 cu.m

CB-22 355 0.20 23.74 cu.m

CB/MH-23 499 0.20 33.36 cu.m

CB/MH-24 631 0.20 42.18 cu.m

CB/MH-25 366 0.20 24.48 cu.m

Volume Stored: 868.52 cu.m

Average Average

Length Width Depth

(sq.m) (sq.m) (m) Volume

68.5 12.7 1.14 988.91 cu.m

Length Width Depth

(sq.m) (sq.m) (m) Volume

66.8 12.7 0.20 169.67 cu.m

Maximum Volume Stored: 2027.10 cu.m

Maximum Volume Required: 2027.10 cu.m

(above outlet invert elevation: 121.014)

Stormwater Detention Area

(below outlet invert elelvation: 121.04)

Stormwater Detention Area

Volume



DRAINAGE AREA II (Continued)

(100-YEAR EVENT)

ICD Required

Release Stored Storage

Time i 2.78AiC Rate Rate Volume

(min) (mm/hr) (L/s) (L/s) (L/s) (cu.m)

10 179 1821.26 56.39 1764.87 1058.92

15 143 1457.48 56.39 1401.10 1260.99

20 120 1223.46 56.39 1167.08 1400.49

25 104 1059.21 56.39 1002.83 1504.24

30 92 937.03 56.39 880.64 1585.16

35 83 842.28 56.39 785.89 1650.37

40 75 766.46 56.39 710.07 1704.18

45 69 704.30 56.39 647.91 1749.35

50 64 652.32 56.39 595.93 1787.78

55 60 608.15 56.39 551.76 1820.80

60 56 570.11 56.39 513.72 1849.40

65 53 536.98 56.39 480.59 1874.31

70 50 507.84 56.39 451.45 1896.10

75 47 481.99 56.39 425.61 1915.22

80 45 458.90 56.39 402.51 1932.03

85 43 438.12 56.39 381.73 1946.82

90 41 419.32 56.39 362.93 1959.83

95 39 402.22 56.39 345.84 1971.26

100 38 386.60 56.39 330.21 1981.27

105 36 372.26 56.39 315.88 1990.01

110 35 359.06 56.39 302.67 1997.60

115 34 346.85 56.39 290.46 2004.15

120 33 335.52 56.39 279.13 2009.74

125 32 324.98 56.39 268.59 2014.45

130 31 315.15 56.39 258.76 2018.36

135 30 305.96 56.39 249.57 2021.53

140 29 297.34 56.39 240.95 2024.01

145 28 289.25 56.39 232.86 2025.85

150 28 281.62 56.39 225.23 2027.10

180 24 243.80 56.39 187.41 2024.04

210 21 215.67 56.39 159.28 2006.92

240 19 193.85 56.39 137.46 1979.49

270 17 176.40 56.39 120.01 1944.17

300 16 162.09 56.39 105.70 1902.60

330 15 150.12 56.39 93.73 1855.94

360 14 139.96 56.39 83.57 1805.06

390 13 131.20 56.39 74.81 1750.61

420 12 123.58 56.39 67.19 1693.11

450 11 116.87 56.39 60.48 1632.95

480 11 110.92 56.39 54.53 1570.48

510 10 105.60 56.39 49.21 1505.96

540 9.9 100.82 56.39 44.43 1439.62

570 9.5 96.50 56.39 40.11 1371.63

600 9.1 92.56 56.39 36.17 1302.17

630 8.7 88.96 56.39 32.58 1231.36

660 8.4 85.67 56.39 29.28 1159.34

690 8.1 82.63 56.39 26.24 1086.19

720 7.8 79.82 56.39 23.43 1012.01

750 7.6 77.21 56.39 20.82 936.88

780 7.3 74.78 56.39 18.39 860.88

810 7.1 72.52 56.39 16.13 784.05

840 6.9 70.41 56.39 14.02 706.47

870 6.7 68.42 56.39 12.03 628.17

900 6.5 66.56 56.39 10.17 549.20



10-YEAR EVENT

DRAINAGE AREA I (Uncontrolled Flow Off Site)

(10-YEAR EVENT)

C

Roof Area: 0 sq.m 0.90

Hard Area: 290 sq.m 0.90

Detention Area: 0 sq.m 0.90

Gravel Area: 0 sq.m 0.80

Soft Area: 1,939 sq.m 0.20

Total Catchment Area: 2,229 sq.m 0.29

Area (A): 2,229 sq.m

Time of Concentration: 10 min

Rainfall Intensity (i): 122 mm/hr (10-Year Event)

Runoff Coeficient (C): 0.29

Flow Rate (2.78AiC): 22.03 L/s



DRAINAGE AREA II

(10-YEAR EVENT)

C

Roof Area: 3,566 sq.m 0.90

Asphalt/Concrete Area: 31,076 sq.m 0.90

Detention Area: 897 sq.m 1.00

Gravel Area: 0 sq.m 0.80

Landscaped Area: 4,603 sq.m 0.20

Total Catchment Area: 40,142 sq.m 0.82

Water Elevation: 122.07 m

Head: 0.96 m

Centroid of ICD Orifice: 121.11 m

(ICD in Inlet of Culvert)

Invert of Inlet of Culvert: 121.04 m

Orifice Diameter: 139 mm

Orifice Area: 15,218 sq.mm

Discharge Coefficient: 0.61

Maximum Release Rate: 40.21 L/s

Surface Ponding

Above

CB or Top Area Depth

CB/MH (sq.m) (m)

CB-1 0 0.00 0.00 cu.m

CB-5 0 0.00 0.00 cu.m

CB-6 99 0.09 2.84 cu.m

CB-7 0 0.20 23.74 cu.m

CB/MH-8 0 0.00 0.00 cu.m

CB-9 134 0.09 3.82 cu.m

CB-10 147 0.09 4.20 cu.m

CB-10A 0 0.32 75.66 cu.m

CB/MH-11 147 0.09 4.20 cu.m

CB-12 43 0.09 1.22 cu.m

CB-12A 58 0.09 1.67 cu.m

CB/MH-14 124 0.09 3.54 cu.m

CB/MH-15 31 0.07 0.67 cu.m

CB-16 136 0.09 3.88 cu.m

CB/MH-17 139 0.09 3.97 cu.m

CB-18 92 0.09 2.62 cu.m

CB/MH-19 118 0.09 3.37 cu.m

CB-20 137 0.09 3.90 cu.m

CB/MH-21 154 0.09 4.41 cu.m

CB-22 65 0.09 1.85 cu.m

CB/MH-23 91 0.09 2.61 cu.m

CB/MH-24 115 0.09 3.29 cu.m

CB/MH-25 67 0.09 1.91 cu.m

Volume Stored: 153.38 cu.m

Average Average

Length Width Depth

(sq.m) (sq.m) (m) Volume

68.5 12.7 1.03 889.33 cu.m

Length Width Depth

(sq.m) (sq.m) (m) Volume

66.8 12.7 0.20 169.67 cu.m

Maximum Volume Stored: 1212.38 cu.m

Maximum Volume Required: 1212.38 cu.m

Stormwater Detention Area

(above outlet invert elevation: 121.04)

Stormwater Detention Area

(below outlet invert elelvation: 121.04)

Volume



DRAINAGE AREA II (Continued)

(2-YEAR EVENT)

ICD Required

Release Stored Storage

Time i 2.78AiC Rate Rate Volume

(min) (mm/hr) (L/s) (L/s) (L/s) (cu.m)

10 122 1120.37 40.21 1080.16 648.10

15 98 897.57 40.21 857.36 771.62

20 82 754.09 40.21 713.89 856.66

25 71 653.32 40.21 613.11 919.66

30 63 578.30 40.21 538.09 968.57

35 57 520.09 40.21 479.89 1007.76

40 52 473.50 40.21 433.29 1039.89

45 47 435.27 40.21 395.06 1066.67

50 44 403.30 40.21 363.09 1089.27

55 41 376.12 40.21 335.91 1108.50

60 38 352.70 40.21 312.50 1124.99

65 36 332.31 40.21 292.10 1139.18

70 34 314.36 40.21 274.15 1151.43

75 33 298.43 40.21 258.23 1162.02

80 31 284.20 40.21 243.99 1171.17

85 30 271.40 40.21 231.19 1179.06

90 28 259.81 40.21 219.60 1185.83

95 27 249.26 40.21 209.06 1191.62

100 26 239.63 40.21 199.42 1196.52

105 25 230.78 40.21 190.58 1200.63

110 24 222.64 40.21 182.43 1204.02

115 23 215.10 40.21 174.89 1206.76

120 23 208.11 40.21 167.90 1208.90

125 22 201.61 40.21 161.40 1210.49

130 21 195.54 40.21 155.33 1211.57

135 21 189.86 40.21 149.65 1212.19

140 20 184.54 40.21 144.33 1212.38

145 20 179.54 40.21 139.33 1212.17

150 19 174.83 40.21 134.62 1211.59

180 17 151.46 40.21 111.25 1201.48

210 15 134.06 40.21 93.85 1182.53

240 13 120.56 40.21 80.35 1157.11

270 12 109.76 40.21 69.55 1126.71

300 11 100.89 40.21 60.69 1092.37



APPENDIX H 
 

TOPOGRAPHIC SURVEYS 







APPENDIX I 
 

GRADING PLANS 
123-127 & 135 CARDEVCO ROAD 

AND 
123, 131, 141, 165, & 180 WESCAR LANE 
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Tel.
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Ottawa ON
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PROPOSED ELEVATION
PROPOSED LOT CORNER ELEVATION
EXISTING ELEVATION AT LOT CORNER
FLOW DIRECTION AND GRADE

FINISHED FIRST ELEVATION

99.99
99.99
98.88

FF=99.99

TERRACING 3:1 SLOPE MAXIMUM
(UNLESS OTHERWISE SHOWN)

PROPOSED SWALE

2.0%

DIRECTION OF OVERLAND FLOW

TOP OF FOUNDATION ELEVATIONTF=99.99
UNDERSIDE OF FOOTING ELEVATIONUSF=99.99

65.00 ORIGINAL GROUND ELEVATIONS

N

SITE LOCATION

N

PROPOSED DEPRESSED CURB LOCATIONSDC

Notes
1. SITE PLAN PREPARED BY BLANCHARD LETENDRE ENGINEERIN, DRAWING No. SP-1,

DATED MAY 26, 2021.

2. TOPOGRAPHIC SURVEY SUPPLIED BY STANTEC GEOMATICS LTD. DATED OCTOBER

2, 2019. ELEVATIONS ARE DERIVED FROM THE CAN-NET VRS NETWORK

MONUMENT: OTTAWA ELEVATION=95.230.

3. GEOTECHNICAL REPORT PREPARED BY GEMTEC, PROJECT 62565.03, DATED

SEPTEMBER 29, 2017.

SITE GRADING

1. ALL GRANULAR BASE & SUB BASE COURSE MATERIALS SHALL BE COMPACTED AS PER GEOTECHNICAL CONSULTANT
RECOMMENDATIONS.

2. ALL DISTURBED GRASSED AREAS SHALL BE RESTORED TO ORIGINAL CONDITION OR BETTER, WITH SOD ON MIN. 100mm TOPSOIL.
THE RELOCATION OF TREES AND SHRUBS SHALL BE SUBJECT TO APPROVAL BY THE PROJECT LANDSCAPE ARCHITECT OR ENGINEER.

3. INSPECTIONS: ALL WORK ON THE MUNICIPAL RIGHT OF WAY AND EASEMENTS TO BE INSPECTED BY THE MUNICIPALITY PRIOR TO
BACKFILLING. ALL WORK RELATING TO WATERMAINS AND SEWERS TO BE INSPECTED BY THE MUNICIPALITY WHEN REQUIRED.

4. REFER TO ARCHITECTURAL SITE PLAN FOR DIMENSIONS AND SITE DETAILS.

5. CONTRACTOR TO OBTAIN A ROAD OCCUPANCY PERMIT 48 HOURS PRIOR TO COMMENCING ANY WORK WITHIN THE MUNICIPAL
ROAD ALLOWANCE IF REQUIRED BY THE MUNICIPALITY.

6. EMBANKMENTS TO BE SLOPED AT MIN. 3:1, UNLESS OTHERWISE SPECIFIED.

7. ALL NECESSARY CLEARING AND GRUBBING SHALL BE COMPLETED BY THE CONTRACTOR. REVIEW WITH DEVELOPER AND THE CITY
OF OTTAWA PRIOR TO TREE CUTTING.

8. SUB-EXCAVATE SOFT AREAS & FILL WITH GRANULAR 'B' COMPACTED IN 0.15m LAYERS.

9. NO ALTERATION TO EXISTING GRADES OR DRAINAGE PATTERN ON PROPERTY LINE MAY BE MADE WHERE NO PERMISSION TO
ENTER ADJACENT PROPERTY EXISTS.

10. ALL TREES ON THE RIGHT-OF-WAY ARE TO BE MAINTAINED BEFORE AND AFTER CONSTRUCTION AND ALL TREES WITHIN THE
PROPERTY SHALL BE PROTECTED AS PER 'MUNICIPAL TREES AND NATURAL AREAS PROTECTION BY-LAWS' AND 'URBAN TREES
CONSERVATION BY-LAW'.

11. NO EXCESS DRAINAGE TO BE DIRECTED TO NEIGHBOURING PROPERTIES EITHER BEFORE OR AFTER CONSTRUCTION.

12. ALL ROOF DOWNSPOUTS TO DISCHARGE TO THE GROUND ONTO SPLASH PADS.

13. ALL RETAINING WALLS GREATER THAN 1.0m IN HEIGHT ARE TO BE DESIGNED, APPROVED, AND STAMPED BY STRUCTURAL
ENGINEER.

14. FENCES OR RAILINGS ARE REQUIRED FOR RETAINING WALLS GREATER THAN 0.60m IN HEIGHT.

15. PAVEMENT CONSTRUCTION AS PER GEOTECHNICAL INVESTIGATION PREPARED BY GEMTEC, PROJECT 62565.03, DATED

SEPTEMBER 29, 2017.

CAR PARKING AREAS
50mm HL-3 OR SUPERPAVE 12.5
150mm OPSS GRANULAR A BASE
300mm OPSS GRANULAR B TYPE II

ACCESS ROADWAYS
80mm HL-3 OR SUPERPAVE 12.5
150mm OPSS GRANULAR A BASE
375mm OPSS GRANULAR B TYPE II

PROPOSED STORM SEWER MANHOLE

PROPOSED CATCHBASIN

PROPOSED HEAVY DUTY ASPHALT

PROPERTY LINE
EXISTING WELL

PROPOSED BUILDING ENTRANCE

PROPOSED PAVEMENT MARKINGS
(REFER TO ARCHITECTURAL DWGS)













APPENDIX J 
 

PHOTOGRAPHS 
JUNE 6, 2024 STORM 

121 TO 135 CARDEVCO ROAD 














