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1.0 INTRODUCTION 

 
Robinson Land Development has been retained by Mr. Cameron Young to prepare a 
servicing and stormwater management design for a proposed 9.64 hectare rural residential 
development located at 3160 Ninth Line in the Township of Beckwith, County of Lanark. The 
proposed subdivision (herein referred to as the Young Subdivision) is bounded by Ninth Line 
to the east, Mississippi Lake to the west and existing residential properties to the north and 
south (refer to Figure 1 – Key Plan following page 1). 
 
This report is being prepared to support a Plan of Subdivision application.  The Young 
Subdivision is proposed to include 11 rural residential lots which will be accessed by a new 
rural road connection to Ninth Line.  Refer to the Topographical Plan of Survey and Draft 
Plan of Subdivision, prepared by Callon Dietz Inc., in Appendix A for additional details. 
 
The focus of this report is the grading and stormwater management design required to 
develop the proposed right-of-way (ROW), including the design of the proposed roadway, 
ditches, and general site drainage. In addition, this report will summarize the existing 
conditions of the development area and will provide guidance for the future detailed servicing 
and grading design of the individual lots (which are to be developed and designed 
individually by others at a later date).   
 
 

2.0 EXISTING SITE CONDITIONS 
 

The 9.64 hectare subject property is primarily undeveloped. An existing residential dwelling 
(to be demolished as part of the development work) is located on the east side of the site 
and is currently accessed by a gravel driveway connection to Ninth Line. A second 
residential dwelling is located adjacent to Mississippi Lake along the western property 
boundary of the site. The existing dwelling is located outside of the proposed Young 
Subdivision property boundary and is to remain following the development of the site. The 
existing dwelling is currently accessed by a gravel driveway connection to Ninth Line. As part 
of the development works, a new driveway connection will be provided to the proposed rural 
road. The remainder of the subject property is comprised of maintained agricultural land. The 
topography of the property slopes from east to west, towards Mississippi Lake. 
 
The north end of the property boundary contains a part subject to easement. The part is 
locally known as Dalton Lane and provides access to residential dwellings located towards 
the west, adjacent to Mississippi Lake. 
 
The subject property is constrained by the Mississippi Lake floodplain and regulation limit as 
determined by the Mississippi Valley Conservation (MVCA). The 100 year floodplain occurs 
at an elevation of 135.73 metres. Refer to the Mississippi Lake Flood Risk Map in Appendix 
A for more details. 
 
 

3.0 DEVELOPMENT PROPOSAL 
 

The proposed Young Subdivision is to include 11 rural residential lots accessed by a new 
road connection to Ninth Line.  The proposed road will be constructed with a rural cross 
section within a 20 metre right-of-way. The parts locally known as Dalton Lane will be 
registered as an easement in favour of the existing property Owners to which it provides 
access for. The residential lots will range from 1.48 to 3.56 acres in size.  All lots will be 
privately serviced with individual well and septic systems (refer to Section 4.0 and Section 
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5.0 below).  Refer to the Young Subdivision Concept Plan, prepared by ZanderPlan, in 
Appendix A. 
 
 

4.0 WATER SERVICING 
 

Since there are no municipal watermains available to service the subject site, water servicing 
will be provided by individual drilled wells. The exact location of the proposed wells shall be 
determined at the time of construction and through the building permit process.  The 
conceptual locations of the wells have been shown in accordance with the recommendations 
found in the Hydrogeological Investigation & Terrain Analysis, prepared by GEMTEC 
Consulting Engineers and Scientists, dated March 11, 2020 (herein referred to as the 
GEMTEC report). 
 
In order to minimize the potential risk to groundwater resources from the septic system (refer 
to Section 5.0), the GEMTEC report indicates that a clay liner, extended well casing and 
increased separation distances between the well and septic system are recommended. The 
GEMTEC report further concludes that,  
 
“The water quality available from drilled wells on the subject site is safe for consumption 
based on the absence of health-related exceedances; however, groundwater treatment for 
aesthetic parameters will likely be required.” 
 
“The quantity of groundwater available from the proposed water supply aquifer is more 
than sufficient for the proposed development and will sustain repeated pumping at the test 
rate and duration at 24-hour intervals over the long term.” 

 
As documented in the GEMTEC report, individual drilled wells can provide adequate water 
supply for the proposed development. Refer to the complete list of water servicing 
recommendations provided in the GEMTEC report (available under a separate cover) for 
more details. 
 

 
5.0 SANITARY SERVICING 
 

Since there are no municipal sanitary sewers available to service to the subject site, sanitary 
flows will be conveyed to individual on-site septic systems.  
 
A septic system design will be completed for each lot based on the individual lot conditions. 
Exact locations and configurations will be determined through the building permit process. 
Conceptual locations and recommendations for the septic system construction have been 
outlined in the GEMTEC report. In regards to the septic system design, the GEMTEC report 
states,  
 
“...all septic systems installed on the subject site should be designed on a lot by lot basis 
using a lot specific investigation involving test holes to determine the actual subsurface 
conditions at the location of the proposed septic system. In all cases, the septic system 
design must conform to the Ontario Building Code (OBC) requirements.” 
 
Section 5.1.1 of the GEMTEC report indicates that the size of the septic system envelope is 
a function of the percolation rate of the native soil in the vicinity of the septic envelope (or the 
fill used for the construction of the septic bed) and the daily effluent loading to the septic bed. 
The conservative average septic system envelope required to service a single-family 
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dwelling for the subject site is noted to be 875 m2. The septic envelope area was based on 
the following design assumptions: 

• Class IV septic sewage disposal system 

• Design flow of 3,500 litres/day 

• Loading rate of 4 litres/m2/day 

• Minimum lot size of 0.60 hectares 
 

The septic system envelope area represents the area of the leading bed only and does not 
include the area required for the septic tank or isolation/separation distances required by the 
OBC.  
 
The GEMTEC report recommends that the separation distance between the well and septic 
systems should be increased from the 15 metre standard to 30 metres. Further, the 
separation distance between septic systems and surface water (i.e. Mississippi Lake) should 
be increased from the 30 metre standard to 60 metres. Refer to the Conceptual Lot 
Development Plan, prepared by GEMTEC, in Appendix A. As documented in the GEMTEC 
report, individual septic systems will provide an adequate sewage outlet for the proposed 
development. Refer to the complete list of sanitary servicing recommendations provided in 
the GEMTEC report (available under a separate cover) for more details. 

 
 

6.0 GRADING AND DRAINAGE DESIGN 
 

The proposed grading of the subject property has been designed to closely maintain the pre-
development drainage patterns, to tie into existing elevations along the property boundary 
and to minimize cut/fill volumes. No alterations to the existing elevations are proposed within 
the MVCA Mississippi Lake floodplain and regulation limit. 
 
Stormwater runoff from the right-of-way and portions of the individual lots will be collected by 
the proposed roadside ditches and conveyed to the proposed outlet swale located along the 
northern boundary of Lot 5. The location of the outlet swale was selected as it is the naturally 
occurring “low spot” for the property. The proposed outlet swale will outlet to the existing 
ground elevation at the approximate boundary of the MVCA regulation limit, 1.55 m above 
the Mississippi Lake floodplain elevation of 135.73 metres. Drainage from the remainder of 
the property will be conveyed to Mississippi Lake via a system of lot line drainage swales or 
overland sheet flow which closely mimics the pre-development drainage patterns. Refer to 
the Storm Drainage Area Plan provided in Appendix C. 
 
An overall site grading design, including the proposed roadway and outlet swale have been 
provided on the Conceptual Servicing and Grading Plan (DWG. 17098-SG1) in Appendix B. 
Additional details are provided on the Proposed Roadway Plan and Profile (DWG. 17098-P1) 
and the Proposed Outlet Swale Plan and Profile (DWG. 17098-P2) also in Appendix B. A 
detailed grading design for the individual lots should be completed as part of the building 
permit process as the lots become developed. At a minimum, the grading design of the 
individual lots should incorporate the following design features: 
 

• Maintain pre-development drainage patterns (where possible to do so). 

• Tie into existing elevations along the property boundary. 

• Direct drainage at a positive slope away from building perimeters. 

• Avoid directing drainage onto neighbouring properties. 

• Minimize cut/fill volumes 

• Do not develop within the MVCA floodplain or regulation limit. 
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7.0 STORMWATER MANAGEMENT 

 
7.1 Design Criteria 

 
The Mississippi Valley Conservation Authority (MVCA) was contacted to provide comment 
on the proposed Young Subdivision in regards to stormwater management. The MVCA 
outlined the following stormwater management design criteria for the subject site: 
 

• Quantity control is not required given that the stormwater is discharging to Mississippi 
Lake. 

• Provide enhanced (80% TSS removal) level quality control of stormwater runoff 
discharging to Mississippi Lake. 

• Consider the use of Low Impact Development (LID) measures. 
 

The comments provided by the MVCA have been incorporated into the on-site stormwater 
management design as detailed in the sections below. Refer to a copy of the 
correspondence with the MVCA in Appendix C. 
 
 

7.2 Outlet Swale Quality Control 
   
As noted in Section 7.1 above, enhanced (80% TSS removal) level quality control of 
stormwater runoff discharging to Mississippi Lake is recommended by the MVCA for the 
proposed development. Given the rural landscape of the subject site and surrounding area, a 
“treatment train” approach, utilizing Low Impact Development (LID) measures with natural 
characteristics is proposed to meet the quality control level recommended for the site. All 
runoff from the proposed roadway will be conveyed via the roadside ditches and road 
crossing culvert to the outlet swale located on the northside of Lot 5 before ultimately being 
conveyed to Mississippi Lake. Runoff from areas of the site which are considered “clean” (i.e. 
roofs and grassed areas) are not required to receive quality control. The outlet swale has 
been designed as an enhanced grass swale with a 1.5 m bottom width and 3H:1V side 
slopes in accordance with the Low Impact Development Stormwater Management Planning 
and Design Guide (2010 LID manual, prepared by Credit Valley Conservation and Toronto 
and Region Conservation Authority) and the Stormwater Management Planning and Design 
Manual (2003 MOE manual, prepared by the Ministry of the Environment, Conservation and 
Parks, formerly known as the Ministry of the Environment). Enhanced grass swales are 
vegetated, open channels designed to convey, treat and attenuate runoff. Section 4.8 – 
Enhanced Grass Swale of the LID manual states that the median pollutant removal rates of 
swales from available performance studies are 76% for total suspended solids (TSS), 55% 
for total phosphorus and 50% for total nitrogen.  Table 4.8.3 of the LID manual provides 
factors that further enhance the pollutant removal capacity of grass swales. The factors from 
Table 4.8.3 in comparison to the proposed outlet swale design parameters have been 
summarized in Table 1 below: 
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Table 1 – Factors that Influence Pollutant Removal Capacity of Grass Swales 
 

Factors that Enhance Pollutant Removal Rates 
Proposed Outlet Swale 

Parameters 

Longitudinal slope < 1 % 0.5 % 

Measured soil infiltration rate of 15 mm/hr or greater 15-25*1 mm/hr 

Flow velocity < 0.5 m/s during 25 mm storm event 0.42*2 m/s 

Pre-treatment with vegetated filter strips, gravel diaphragms 
and/or sedimentation forebays 

Grassed roadside ditches 
and sedimentation forebay 

Side slopes 3H:1V or less 3H:1V 

  

Notes: 
1. Soil infiltration rate estimated from borehole information provided in the GEMTEC report. Refer to 

Appendix C for borehole information. 
2. Refer to outlet swale sizing calculations in Appendix C. 

 
As indicated in Table 1 above, the design of the proposed outlet swale has met all factors 
which have been determined to further enhance pollutant removal rates for enhanced swales 
in accordance with Table 4.8.3 of the LID manual. 
 
Rip-rap check dams have been incorporated into the outlet swale design to further enhance 
the pollutant removal capacity. The proposed check dams (and swale vegetation) will aid in 
slowing the stormwater runoff to promote increased sedimentation, filtration through the root 
zone and soil matrix, evapotranspiration, and infiltration into the underlying native soil (native 
soil is estimated to be favourable for infiltration based on borehole information provided in 
the GEMTEC report; refer to Appendix C for borehole information). Details for the proposed 
rip-rap check dams are provided on the Outlet Swale Plan and Profile (DWG. 17098-P2) in 
Appendix C. 
 
In addition to the rip-rap check dams, a 10 metre long, 0.2 metre deep, sedimentation 
forebay has been provided at the inlet to the proposed outlet swale. The sedimentation 
forebay will act as a pretreatment device by encouraging the settling out of sediment 
particles before they reach the enhanced grass swale. The limits of the sedimentation 
forebay up to the outlet from the proposed 600 mm diameter road crossing culvert will be rip-
rap lined to reduce erosive forces. 
 
Inspection and maintenance of the outlet swale should be managed to the satisfaction of the 
Township and MVCA and also in accordance with Table 4.8.6 – Typical inspection and 
maintenance activities for enhanced grass swales of the LID manual (provided in Appendix 
C). 
 
Stormwater runoff conveyed by the proposed outlet swale (which does not infiltrate into the 
native soils) will outlet to the existing ground elevation at the approximate boundary of the 
MVCA regulation limit. This stormwater will receive further cleansing from the natural 
vegetation located between the MVCA regulation limit and Mississippi Lake. 
 
The proposed “treatment train” which includes the roadside ditches, rip-rap inlet, 
sedimentation forebay, rip-rap check dams, enhanced grass swale, and natural vegetation, 
will provide a reasonable amount of quality control for the site’s stormwater runoff prior to 
discharging into Mississippi Lake. 
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7.3 Additional Low Impact Development (LID) Measures 
 
In addition to the “treatment train” measures proposed for the outlet swale drainage, the 
following LID quality control measures have been implemented into the on-site drainage 
design to further reduce the transport of sediments and promote on-site groundwater 
recharge: 

 

• Preservation of existing topographical and natural features. The lots will remain 
largely undisturbed with the exception of the house, driveway and septic system.    
Overall, the site’s drainage patterns will remain unchanged and the site will be 
graded to match the existing topography as much as possible.  Disturbed areas 
within the development will be re-vegetated once construction is complete. 

• Discharge roof downspouts to pervious areas for natural infiltration and evaporation. 
Sump pumps (if required) will also be directed to pervious areas. 

• Servicing via vegetated ditches and culverts instead of storm sewers will promote 
surface water infiltration and filtration within the roadside drainage system.  Roadside 
ditches will be constructed at minimum grades (where possible) to promote 
infiltration, filtration and evaporation of stormwater runoff.   
 
 

7.4  Outlet Swale Flow Capacity 

 
As detailed in Section 7.2 above, the proposed outlet swale has been designed to promote 
the sedimentation, filtration, evapotranspiration, and infiltration of stormwater runoff for 
quality control purposes. However, the capacity of the outlet swale has also been analyzed 
for various storm events to ensure that the runoff can be adequately conveyed within the 
limits of the channel. The capacity of the outlet swale has been analyzed for the 25 mm 
design event and for the 2 year through 100 year design events using peak flows calculated 
using the Rational Method. The depth of ponding within the swale has been calculated to be 
0.089 m to 0.198 m for the 25 mm and 100 year design events respectively. Given that the 
swale side slopes accommodate a total depth of 0.50 m it can be concluded that the outlet 
swale will have adequate capacity to convey all storm events up to and including the 100 
year design event. Refer to the outlet swale sizing calculations in Appendix C for more 
details. 
 
 

8.0 CULVERT DESIGN  
 
Road crossing and driveway culverts will be required for the proposed Young Subdivision in 
order to convey stormwater runoff to the proposed outlet swale (located on the northside of 
Lot 5) and ultimately to Mississippi Lake. The culvert design was completed using the 
following design criteria: 
 

• Rational Method to determine runoff flow (Q = 2.78CiA) 

• Runoff coefficients calculated based on: 
▪ 0.20 for pervious areas (i.e. vegetated, grass areas) 
▪ 0.80 for gravel areas (i.e. gravel shoulder, gravel driveways) 
▪ 0.90 for impervious areas (i.e. roofs, asphalt roadway) 

• Rainfall intensity calculated using City of Ottawa IDF curve equations. 

• 10 year design storm event for road crossing culverts (as per City of Ottawa Sewer 
Design Guidelines) 

• 5 year design storm event for driveway culverts (as per MTO Drainage Design 
Standards) 
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8.1 Road Crossing Culverts 
 
The Young Subdivision will require the installation of two proposed 600 mm diameter road 
crossing culverts to convey local drainage. Road crossing culvert #1 (approx. STA 0+007 on 
DWG. 17098-P1) will be required to convey the existing roadside drainage along the western 
side of Ninth Line to the existing roadside ditch to the south. Under pre-development 
conditions, the existing roadside ditch along Ninth Line is defined for only approximately 94 
metres north of the proposed road connection. Although the drainage area tributary to the 
proposed culvert appears to be minimal a 600 mm diameter culvert has been selected to be 
conservative since the extend of the drainage area is not fully known. Road crossing culvert 
#2 (approx. STA 0+242 on DWG. 17098-P1) will be required to convey the proposed right 
roadside ditch drainage to the proposed outlet swale (located on the north side of Lot 5) and 
ultimately to Mississippi Lake. In accordance with the City of Ottawa Sewer Design 
Guidelines, the road crossing culverts must be designed to have capacity to convey the 10 
year peak design flow. 
 
The capacities of the proposed road crossing culverts have been analyzed using MTO 
culvert design charts for circular CSP culverts as follows: 
 
Culvert #1 – STA 0+007: 
 
The inlet for culvert #1 will experience a maximum head (H) of 0.50 metres before 
overtopping into the proposed right roadside ditch at an elevation of 142.50 m (refer to DWG. 
17098-P1 in Appendix B). Given a diameter of 0.60 m and a head of 0.50 m, culvert #1 has 
been determined to be inlet controlled with a maximum capacity of 0.24 m3/s (240 L/s). Since 
the tributary drainage area to culvert #1 is assumed to be relatively small, a 600 mm 
diameter culvert as proposed will have adequate capacity to convey the 10 year design 
storm event in accordance with the City of Ottawa Sewer Design Guidelines. 
 
 
Culvert #2 – STA 0+042: 
 
The drainage area tributary to the inlet of culvert #2 is 2.6 hectares in size and has been 
denoted as area STMB (STMB = STM1 + STM2) on the Storm Drainage Area Plan (provided 
in Appendix C). Using the design criteria outlined in Section 8.0 above, the 10 year peak 
flow for area STMB has been calculated to be 0.13 m3/s. For the 10 year design event, 
culvert #2 has been determined to be inlet controlled with a head of 0.35 m above the inlet 
invert. Given that the roadside ditch can accommodate a maximum head of 0.60 m before 
overtopping, the 600 mm diameter culvert will have adequate capacity to convey the 10 year 
design storm event in accordance with the City of Ottawa Sewer Design Guidelines. 
 
Under maximum head conditions before overtopping of the roadside ditch (H = 0.60 m), 
culvert #2 has been determined to be inlet controlled with a maximum capacity of 0.33 m3/s 
(330 L/s) which is greater than the 100 year peak flow of 0.20 m3/s (200 L/s). Refer to the 
road crossing culvert details provided in Table 2 below: 
 

Table 2 - Road Crossing Culvert Details 
 

Culvert Station 
Diameter 

(mm) 
Length 

(m) 
Maximum Capacity 

m3/s (L/s) 

#1 0+007 600 19.4 0.24 (240) 

#2 0+042 600 16.5 0.33 (330) 
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As calculated above, the proposed 600 mm diameter road crossing culverts will have 
adequate capacity to convey the 10 year design storm events in accordance with the City of 
Ottawa Sewer Design Guidelines. Refer to the Storm Drainage Area Plan, time of 
concentration calculations, peak design flow calculations, and MTO culvert design charts in 
Appendix C. 

 
 

8.2 Driveway Culverts 
 
Each of the proposed 11 lots as well as the existing lot located along the western property 
boundary will require a driveway culvert to convey localized roadside ditch drainage. In 
accordance with MTO Drainage Design Guidelines, the driveway culverts must be designed 
to have capacity to convey the 5 year peak design flow. As per the City of Ottawa Sewer 
Design Guidelines, the minimum driveway culvert diameter shall be 500 mm. The capacity of 
the proposed driveway culverts has been analyzed for Lot 9 as it has the largest tributary 
drainage area. The drainage area tributary to the inlet of the Lot 9 driveway culvert is 1.51 
hectares in size and is denoted as area STM1 on the Storm Drainage Area Plan (provided in 
Appendix C). Using the design criteria outlined in Section 8.0 above, the 5 year peak 
design flow for area STM1 has been calculated to be 0.07 m3/s (70 L/s). For the 5 year 
design event, the proposed Lot 9, 500 mm diameter driveway culvert has been determined to 
be inlet controlled with a head below half of the culvert diameter. A standard driveway culvert 
length of 9.0 m has been assumed for design purposes, however, driveway culvert lengths 
will be reviewed by the Township as the individual lots become developed. 

 
Under maximum head conditions before overtopping of the roadside ditch (H = 0.60 m), the 
driveway culvert has been determined to be inlet controlled with a maximum capacity of 0.26 
m3/s (260 L/s) which is greater than the 100 year peak flow of 0.12 m3/s (120 L/s). Refer to 
the driveway culvert details provided in Table 3 below: 

 
Table 3 - Driveway Culvert Details 

 

Culvert Station 
Diameter 

(mm) 
Length 

(m) 
Maximum Capacity 

m3/s (L/s) 

Lot 9 0+171 500 9.0 0.26 (260) 

 
As calculated above, the proposed 500 mm diameter driveway culverts will have adequate 
capacity to convey the 5 year design storm event in accordance with MTO Drainage Design 
Guidelines. Refer to the Storm Drainage Area Plan, time of concentration calculations, peak 
design flow calculations, and MTO culvert design charts in Appendix C. 

 
 
9.0 EROSION AND SEDIMENT CONTROL MEASURES 

 
It will be necessary to implement the following erosion and sediment control measures in 
accordance with current Ministry of Environment, Conservation and Parks (MECP) Best 
Management Practice guidelines in order to minimize the transport of sediments to adjacent 
lands and into the existing watercourses during construction:  
 

• Install and maintain a light duty silt fence 

• Install straw bale check dams within roadside ditches and drainage outlets 
 

These measures will be installed prior to construction and maintained in good order until 
construction has been completed and vegetation has been re-established in disturbed areas.  





  

  

Appendix A 
 
Topographical Plan of Survey 
(prepared by Callon Dietz Inc.) 
 
Draft Plan of Subdivision (prepared 
by Callon Dietz Inc.) 
 
Mississippi Lake Flood Risk Map 
 
Young Subdivision Concept Plan 
(prepared by ZanderPlan) 
 
Conceptual Lot Development Plan 
(prepared by GEMTEC) 
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Subdivision Zoning Table 
Lot 

Number 
Road 

Frontage (m) Area (m2) Area (ac) 

1 236.3 10,879.2 2.69 
2 45.0 8,209.9 2.03 
3 69.9 5,998.0 1.48 
4 47.2 6,858.1 1.69 
5 45.7 6,413.0 1.58 
6 45.0 8,112.6 2.00 
7 83.0 14,429.1 3.56 
8 110.3 6,579.3 1.63 
9 151.3 6,185.8 1.53 

10 67.9 6,450.0 1.59 
11 165.8 6,263.3 1.55 

Block 1 12.5 1,120.0 0.28 
Block 2 83.6 752.2 0.19 
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Young Subdivision Concept
3160 Ninth Line Beckwith
Part Lot 3, Concession 8
Parts 1 - 3, 27R-2652, Parts 1 & 2, 
27R-2874, Part 1, 27R-9676
Township of Beckwith
COUNTY OF LANARK
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Proposed Easement

Notes:
1. The proposed easement is to protect the access for
those lots fronting on Mississippi Lake which currently
use Dalton Lane for road access.
2. Block 2 will form an addition onto the proponents
property, described as Parts 1 - 4 on 27R-5607.
3. Boundary and dimensions of the subject property 
derived in part from Plan 27R-2652, Plan 27R-2874, Plan 
27R-4439, Plan 27R-5607 and Plan 27R-8896 with some 
dimensions approximated using aerial photography.
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Appendix B 
 
Conceptual Servicing and  
Grading Plan (DWG. 17098-SG1) 
 
Proposed Roadway  
Plan and Profile (DWG. 17098-P1) 
 
Proposed Outlet Swale  
Plan and Profile (DWG. 17098-P2) 
 
Erosion and Sediment  
Control Plan (DWG. 17098-ESC1) 
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Appendix C 
 
Storm Drainage Area Plan 
 
Correspondence with MVCA 
 
Runoff Coefficient Calculations 
 
GEMTEC Borehole Information 
 
Inspection and Maintenance for 
Enhanced Grass Swales 
 
Outlet Swale Sizing Calculations 
 
Time of Concentration Calculations 
 
Peak Design Flow Calculations 
 
MTO Culvert Design Charts 
 
 
 





Sean Czaharynski

From: Diane Reid <dreid@mvc.on.ca>

Sent: ApriH 4,2020 4:13 PM
To: Sean Czaharynski

Cc: 'Tracy Zander (tracy@zanderplan.com)'

Subject: RE: Proposed Young Subdivision - 3160 Ninth Line, Beckwith Township

"CAUTION: External Sender"

Hi Sean,

Our apologies for the delay.

Given that stormwater is proposed to discharge into the lake, we would recommend the following with

respect to SWM:

• An enhanced level of quality control (80% TSS removal)

• Consider additional SWM solutions and Low Impact Development (LID) measures (e.g. infiltration

trenches/ filter strips, etc.) to the treatment approach (possibly as pre-treatment practices if the WQ

treatment is vegetated or enhanced swales).

• Quantity control is not required given that SW is discharging to the lake. However, the total runoff

coming to the existing ditch from all drainage swales should compare with the design capacity of the

ditch.

• A permit for shoreline alteration is required from MVCA for the outlet/s into the lake

We also provide the following comments/questions:

• Upon review of the grading plan, we were unable to confirm that all proposed swales are draining into

the existing ditch in the north side of Lot 5 (from where it would discharge to the Lake).

• If more than one drainage swale is outleting directly into the lake, they should be designed for the

required quality control

Please note that additional recommendations may follow, as I await further internal feedback.

Regards,

Diane Reid

From: Diane Reid

Sent: Friday, March 27, 2020 3:27 PM
To: Sean Czaharynski <sczaharynski@rcii.com>

Cc: 'Tracy Zander (tracy@zanderplan.com)' <tracy@zanderplan.com>

Subject: RE: Proposed Young Subdivision - 3160 Ninth Line, Beckwith Township

Hi Sean,

I will follow up with you early to mid next week.

Regards,

Diane Reid



In light of the current COVID-19 epidemic, the Mississippi Valley Conservation Authority office is closed to the public.

Staff are working on a rotational basis to keep essential services moving during this time. This email is being monitored

daily however there are likely to be delays in response time. The best way to reach staff is currently via email. A

complete list of staff email addresses can be found on our website www.mvc.on.ca

Your patience is appreciated as we navigate through this time.

Take care and stay safe.

From: Sean Czaharynski <sczaharvnski@)rcii.com>

Sent: Thursday, March 26, 2020 9:23 AM

To: Diane Reid <dreid@mvc.on.ca>

Cc: 'Tracy Zander (tracv(5)zanderplan.com)' <tracy@zanderplan.com>

Subject: Proposed Young Subdivision - 3160 Ninth Line, Beckwith Township

Hello Diane

Our client, Cameron Young, is proposing a rural residential subdivision at 3160 Ninth Line in Beckwith Township. The

project planner is Tracy Zander. The project team has been completing the necessary background studies to make an

application to the Township of Beckwith in the near future.

I've attached a copy ofZanderPlan's concept plan as well as a preliminary grading design drawing that we have

completed. The proposed drainage system will include roadside ditches which will outlet to Mississippi Lake via a ditch
currently located along the north property boundary of proposed Lot 5.

I was looking for MVC comments on any requirements particularly related to stormwater drainage that we need to

incorporate into the design as part of the subdivision application.

If you require any additional information please contact either myself of Tracy Zander.

Regards,

Sean Czaharynski, P.Eng. | Manager - Land Development

RobinSOn 350 Palladium Drive, Suite 210, Ottawa ON, K2V 1A8

Land Development T.(6l3) 592-6060 ext. 152 | rcii.com

This e-mail is intended solely for the individual or company to whom it is addressed. The information contained herein is confidential. Any dissemination, distribution

or copying of this e-mail, other than by its intended recipient, is strictly prohibited. If you have received this e-mail in error, please notify the sender immediately, and

delete this e-mail from your records. Thank you.

This email originated from an External Sender. Please do not click links, open attachments or reply unless you recognize

the source.



Drainage 
Area ID

Impervious 
Area (ha)

Pervious Area 
(ha)

Gravel Area 
(ha)

Total Area 
(ha)

Runoff 
Coefficient

Percent 
Impervious 

(%)

PRE 0.02 9.44 0.17 9.64 0.21 2.0

POST 0.57 8.53 0.54 9.64 0.27 11.5

Drainage 
Area ID

Impervious 
Area (ha)

Pervious Area 
(ha)

Gravel Area 
(ha)

Total Area 
(ha)

Runoff 
Coefficient

Percent 
Impervious 

(%)

STM1 0.11 1.27 0.12 1.51 0.30 15.6

STM2 0.13 0.87 0.09 1.09 0.33 20.1

STM3 0.10 0.44 0.04 0.58 0.36 24.1

STM4 0.08 0.11 0.05 0.24 0.57 56.2

STM5 0.14 5.85 0.23 6.22 0.24 6.0

STMA 0.42 2.69 0.31 3.42 0.34 21.3

STMB 0.24 2.14 0.22 2.60 0.31 17.5

Notes:

1. Runoff Coefficients: Cimpervious = 0.90

Cpervious = 0.20

Cgravel = 0.80

2. STMA = STM1 + STM2 + STM3 + STM4

3. STMB = STM1 + STM2

Sub-Drainage Area Runoff Coefficient Calculations

Overall Runoff Coefficient Calculations
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SWM Planning & Design Manual - 4-16 - Stormwater Management Plan/SWMP Design

Scarification, or tilling of the soil to a depth of approximately 300 mm, will enhance infiltration;
thereby helping to overcome the soil compaction that normally occurs during construction.

Table 4.4: Minimum Soil Percolation Rates

Soil Type Percolation Rate (mm/h)

sand 210

loamy sand 60

sandy loam 25

loam 15

Topography
A reduction in the lot grading should be evaluated if the land is naturally flat. In hilly areas,
alterations to the natural topography should be minimized (as indicated in Appendix A).

Setbacks
In order to ensure that foundation drainage problems do not occur, the grading within 2 metres -
4 metres of a building should be maintained at 2% or higher (local municipal standards should be
reviewed to ensure that the grading around a building is in compliance). Areas outside of this
boundary may be graded at less than 2% to create greater depression storage, and promote
natural infiltration (Figure 4.1).

0 .5 %

T y p ic a l G ra d in g  (2  % )

2  %

2  %
0 .5 %

4  m  fro m  b u ild in g s

Figure 4.1 Lot Grading Changes
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areas draining into the swale are stabilized. Flow should not be diverted into the swale 
until the banks are stabilized.   
 
Preferably, the swale should be planted in the spring so that the vegetation can become 
established with minimal irrigation. Installation of erosion control matting or blanketing to 
stabilize soil during establishment of vegetation is highly recommended.  If sod is used, 
it should be placed with staggered ends and secured by rolling the sod.  This helps to 
prevent gullies. 
 
 
4.8.3 Maintenance and Construction Costs 
 
Inspection and Maintenance 
Maintenance requirements for enhanced grass swales is similar to vegetated filter strips 
and typically involve a low level of activity after vegetation becomes established.  Grass 
channel maintenance procedures are already in place at many municipal public works 
and transportation departments.  These procedures should be compared to the 
recommendations below (Table 4.8.6) to assure that the infiltration and water quality 
benefits of enhanced grass swales are preserved.  Routine roadside ditch maintenance 
practices such as scraping and re-grading should be avoided at swale locations.  
Vehicles should not be parked or driven on grass swales.  For routine mowing, the 
lightest possible mowing equipment should be used to prevent soil compaction.   
 
For swales located on private property, the property owner or manager is responsible 
for maintenance as outlined in a legally binding maintenance agreement.  Roadside 
swales in residential areas generally receive routine maintenance from homeowners 
who should be advised regarding recommended maintenance activities.  
 

Table 4.8.6  Typical inspection and maintenance activities for enhanced grass swales  
Activity Schedule 

 Inspect for vegetation density (at least 80% coverage), 
damage by foot or vehicular traffic, channelization, 
accumulation of debris, trash and sediment, and 
structural damage to pretreatment devices. 

After every major storm event (>25 
mm), quarterly for the first two 

years, and twice annually 
thereafter. 

 Regular watering may be required during the first two 
years while vegetation is becoming established; 

 Mow grass to maintain height between 75 to 150 mm; 

 Remove trash and debris from pretreatment devices, 
the swale surface and inlet and outlets. 

At least twice annually.  More 
frequently if desired for aesthetic 

reasons. 

 Remove accumulated sediment from pretreatment 
devices, inlets and outlets; 

 Replace dead vegetation, remove invasive growth, 
dethatch, remove thatching and aerate (PDEP, 2006; 

 Repair eroded or sparsely vegetated areas; 

 Remove accumulated sediment on the swale surface 
when dry and exceeds 25 mm depth (PDEP, 2006); 

 If gullies are observed along the swale, regrading and 
revegetating may be required. 

Annually or as needed 
 



Catchment 

Area
Return Period

Side Slope 

(m/m)

Channel Slope 

(m/m)

Ditch Width 

(m)

Ditch Bottom 

Width, b (m)

Minimum 

Channel 

Depth, h
*4

 (m)

Manning n 

Value
*1

Flow, Q1
*2 

(m
3
/s)

Flow Area (m
2
)

Wetted 

Perimeter, WP 

(m)

Hydraulic 

Radius, R (m)

Velocity, V 

(m/s)

Calculated 

Flow, Q2 

(m
3
/s)

Q1/Q2
*4

STMA 25mm 0.333 0.005 4.50 1.50 0.089 0.030 0.066 0.16 2.06 0.08 0.42 0.067 1.00

STMA 2 YR 0.333 0.005 4.50 1.50 0.118 0.030 0.121 0.22 2.24 0.10 0.50 0.109 1.11

STMA 5 YR 0.333 0.005 4.50 1.50 0.139 0.030 0.162 0.27 2.38 0.11 0.55 0.146 1.11

STMA 10 YR 0.333 0.005 4.50 1.50 0.152 0.030 0.190 0.30 2.46 0.12 0.58 0.171 1.11

STMA 25 YR 0.333 0.005 4.50 1.50 0.167 0.030 0.224 0.33 2.56 0.13 0.61 0.203 1.11

STMA 100 YR 0.333 0.005 4.50 1.50 0.198 0.030 0.277 0.41 2.75 0.15 0.67 0.277 1.00

Notes:

1. Manning n value for grass lined channel.

2. Flow, Q1, calculated using Rational Method. Refer to flow calculations.

3. Design based on trapezoidal shaped ditch.

4. To calculate minimum channel depth, h, iterate until Q1/Q2 is equal to 1.0.

5. Tributary drainage area for outlet ditch is area SWMA. Refer to runoff coefficient calculations.

Sample Calculations for Trapezoidal Ditch:
b - bottom width of ditch

h - height of ditch

z - side slope of ditch

Outlet Swale Sizing Calculations

𝑉 =
1

𝑛
𝑅⬚

Τ2 3
𝑆 Τ1 2 𝑄2 = 𝐴 × 𝑉

Flow Area= 𝑏ℎ + 3ℎ2

𝑊𝑃 = 𝑏 + 2ℎ(1 + 𝑧2) ൗ1 2

𝑅 = 𝐴/𝑊𝑃 𝑄1 = 2.78𝐶𝑖𝐴 (𝑠𝑒𝑒 𝑓𝑙𝑜𝑤 𝑐𝑎𝑙𝑐𝑢𝑙𝑎𝑡𝑖𝑜𝑛𝑠)



Catchment 
Area ID

Catchment 
Length (m)

Catchment Slope 
(%)

Runoff 
Coefficient

Time of 
Concentration 

(min.)

STMA 281.4 1.96 0.34 33.3

STMB 264.8 2.08 0.31 32.7

STM1 199.0 2.38 0.30 27.6

Where:

L = catchment length (m)

S = catchment slope (%)

C = runoff coefficient

T = time of concentration (min.)

Time of Concentration Calculations (Airport Formula)



2 YR 5 YR 10 YR 25 YR 100 YR 2 YR 5 YR 10 YR 25 YR 100 YR

STMA 3.42 0.34 33.3 37.34 50.25 58.74 69.40 85.56 0.121 0.162 0.190 0.224 0.277

STMB 2.60 0.31 32.7 37.75 50.81 59.38 70.17 86.51 0.086 0.115 0.135 0.159 0.196

STM1 1.51 0.30 27.6 42.34 57.04 66.70 78.85 97.22 0.053 0.072 0.084 0.100 0.123

Notes:

1. Rainfall intensity calculated using City of Ottawa IDF curve equations.

2. Peak flows calculated using the Rational Method. (Q=2.78CiA)

3. Time of concentration calculated using the Airport Formula.

STMA 3.42 0.34 20.54 0.066

Notes:

1. Rainfall intensity calculated using MOE SWM Manual Equation 4.9

2. Peak flows calculated using MOE SWM Manual Equation 4.8

Drainage Area ID Area, A (ha)
Runoff 

Coefficient, C
25mm Storm 

Intensity, i
Peak Flow, Q 

(m3/s)

Water Quality Storm Flow Calculations

Peak Design Flow Calculations

Rainfall Intensity, i (mm/hr)Time of 
Concentration, 

Tc (min.)

Runoff 
Coefficient, C

Area, A (ha)Drainage Area ID
Peak Design Flow, Q (m3/s)
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Design Chart 2.32: Inlet Control: Circular CSP and SPCSP Culverts 
 

 
 
Source: Herr (1977) 

bmackechnie
Text Box
600mm Diameter Road Crossing Culvert#1 - STA 0+007

bmackechnie
Line

bmackechnie
Line

bmackechnie
Text Box
H/D=0.83

bmackechnie
Text Box
Q=0.24



Design Charts 

 71

 
Design Chart 2.35: Outlet Control: CSP Culvert - Flowing Full 
 
 

 
 
 
 
 
Source: Herr (1977) 
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Design Chart 2.32: Inlet Control: Circular CSP and SPCSP Culverts 
 

 
 
Source: Herr (1977) 
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Design Chart 2.35: Outlet Control: CSP Culvert - Flowing Full 
 
 

 
 
 
 
 
Source: Herr (1977) 
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Design Chart 2.32: Inlet Control: Circular CSP and SPCSP Culverts 
 

 
 
Source: Herr (1977) 
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Design Chart 2.35: Outlet Control: CSP Culvert - Flowing Full 
 
 

 
 
 
 
 
Source: Herr (1977) 
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Design Chart 2.32: Inlet Control: Circular CSP and SPCSP Culverts 
 

 
 
Source: Herr (1977) 
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Design Chart 2.35: Outlet Control: CSP Culvert - Flowing Full 
 
 

 
 
 
 
 
Source: Herr (1977) 

bmackechnie
Text Box
500mm Driveway Culvert - 5 Year Design Storm Event

bmackechnie
Line

bmackechnie
Text Box
Q5=0.07

bmackechnie
Line

bmackechnie
Text Box
H<0.1



MTO Drainage Management Manual 

 68

Design Chart 2.32: Inlet Control: Circular CSP and SPCSP Culverts 
 

 
 
Source: Herr (1977) 
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Design Chart 2.35: Outlet Control: CSP Culvert - Flowing Full 
 
 

 
 
 
 
 
Source: Herr (1977) 
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