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ARCHITECTURE INTERIOR DESIGN PLANNING 
3077 New Street  Phone: 905-331-4480 
Burlington, ON L7N1M6  Fax: 905-331-4662 
Website: czarchitect.com  Email: cz@czarchitect.com 

February 14, 2022 
 

Nicole Goodbrand 
Senior Planner  
Planning and Community Development Division 
Norfolk County 
 
Subject: 124 King Street, Delhi – Site Plan Application 
 
Dear Nicole, 
 
Kindly find attached our Site Plan application documents for the two-storey addition over an 
existing one storey building with the following attachments: 
 

1. Development application form. 
2. Architectural Site plan, Floor plans and elevations by Cynthia Zahoruk Architect Inc.  
3. Landscape Plan by Cynthia Zahoruk Architect Inc and Henley Design Ltd. 
4. Civil engineering plans and Storm water management reports and calculations by 

Henley Design Ltd 
5. Topo survey by Kim Husted Surveying Ltd. 

 
We hope you find the above satisfactory and please do not hesitate to contact us with any 
questions or comments. 
 
 
 
Sincerely,  
 
Cynthia Zahoruk 
 
O.A.A., MRAIC, LEED Ap 
B.E.S., B. Arch 
 
 
Per/  
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14 Cao Calamagrostis arundinacea ``Overdam`` Variegated Reed Grass - 150 - POT -
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THE ARCHITECT PRIOR TO THE CHANGE.
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1.0 Introduction and Background 
HENLEY DESIGN LTD. has been retained by Sentry Property Group to provide a functional servicing, 
grading design and a stormwater management (SWM) strategy for the proposed commercial/residential 
mixed-use development at 124 King Street in Dehli. The subject site is bounded by King Street to the north, 
Main Street to the east, and existing commercial and residential properties to the west and south.  The 
location of the site, which has a total area of 0.09 hectares (ha), is shown on Figure 1. The proposed 
development will consist of adding two storeys over an existing one-storey commercial building and 
changing the use of the existing ground floor. 
 
The following documents were reviewed in preparation of this report: 
 
• Stormwater Management Planning and Design Manual (SWMP Manual) prepared by the Ministry of 

Environment (March 2003) 
• Norfolk County Design Criteria (August 2017) 
• King Street Reconstruction Plan & Profile and associated storm sewer design (October 23, 2020) 
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2.0 Existing Conditions 
2.1 Site Constraints 
 

 Topography and Drainage  
 
Under existing conditions, approximately half of the site area drains towards King Street to the 
north, with the other half draining south-east and south-west towards Main Street and Church 
Street. The existing drainage conditions are illustrated on Figure 2. The lands have been zoned as 
CBD – Central Business District and hosts an existing commercial unit. 

 
 Sanitary Infrastructure 

 
There is existing sanitary infrastructure within King Street to service the proposed development. 
 

 Water Infrastructure 
 
There is existing watermain infrastructure within King Street to service the proposed 
development. 
 

 Storm Infrastructure 
 
There is an existing 525mm diameter storm sewer on King Street that conveys flows from the 
site west, eventually discharging to Big Creek.  As indicated on the Storm Drainage Area Plan for 
the King Street Reconstruction project (G. Douglas Vallee Ltd., 2019) the downstream storm 
sewer system has been sized to accommodate a drainage area of 0.06 ha from the site at a 
runoff coefficient of 0.90 (refer to Appendix A). 
 

 Stormwater Management 
 

The proposed development will feature a new storm connection to the existing sewer on King 
Street to convey minor flows (5-year) up to the allowable release rate. The site has been graded 
to match existing conditions and therefore major flows match existing drainage patterns. A 
small diameter orifice will be located at the most downstream site manhole to provide quantity 
controls. The required storage volume will be provided in the proposed on-site manholes and 
sewers. Water quality treatment will be provided via an enhanced grass swale and through 
infiltration. 
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3.0 Design Criteria 
3.1 Guidelines 

Design guidance is provided in the following documents: 
 

• Norfolk County Design Criteria (August 2017) 
• MOE Stormwater Management Planning and Design Manual (2003) 

 
3.2 Sanitary Sewers and Watermains 

Sanitary sewers and watermains are to be designed in accordance with the Norfolk County Design 
Criteria. 

 
3.3 Stormwater Management  
 

The criteria for SWM for the subject site are as follows: 
 
Quantity Control - Peak flows discharging from the site shall not increase as a result of the 

proposed development for the 2 through 100-year storm events. 
- A portion of the site has been accounted for in the design of the existing 

King Street storm sewer (5-year event). The allowable release rate to the 
sewer can be calculated using the Rational Method. 
 
Qallowable = C x i x A; where C = 0.90, A = 0.06, i = 135mm/hr (A = 583.017, B 
= 3.0, C = 0.703, tc = 5min) 
Qallowable = 0.90 x 135 x 0.06 
Qallowable = 0.0203 m3/s 

 

Quality Control - An “Enhanced” level of protection as per Ministry of Environment 
guidelines is required (minimum 80% total suspended solids removal). 

Runoff Volume 
Control 

- Provide runoff volume control via infiltration as feasible for the site.  
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4.0 Proposed Conditions 
4.1 Grading 
 

The proposed site grading is shown on Drawing SG-1. The majority of the site is graded towards 
the rear landscaped area as this will allow for stormwater to be treated and controlled prior to 
discharging to the municipal sewer network. In general, the site matches the pre-development 
drainage patterns. 

 
4.2 Sanitary System 
 

The existing sanitary service connecting to the 200mm diameter sanitary sewer on King Street 
will be used to service the proposed development. A new manhole will be installed at the 
property line as shown on Drawing SS-1. 

 
4.3 Water Distribution System 
 

The existing water service connecting to the 250mm diameter watermain on King Street will be 
used to service the proposed development as shown on Drawing SS-1. 
 

4.4 Storm Drainage 
 

 Minor System  
 

The minor system for the proposed development will be designed to comply with the Norfolk 
County design criteria to convey the 5-year storm event. The storm sewers are proposed to 
connect into the existing storm sewer connection on King Street.  The routing and sizing of the 
storm sewer to service the development is shown on Drawing SS-1. 
 

 Major System 
 
Major flows from the site will match existing drainage patterns. The site has been zoned with 
commercial uses and was assigned a runoff coefficient of 0.90 which correlates to 100% 
impervious cover. The proposed development will feature a landscaped area at the rear property 
which would reduce the runoff coefficient below 0.90, therefore the site will not increase major 
flows compared to existing conditions. The proposed grades are shown on Drawing SG-1. 
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4.5 Stormwater Management 
 

 Quantity Control 
  

As noted previously, the minor system for the proposed development will outlet to the existing 
525mm diameter storm sewer on King Street. The existing sewer was sized to accommodate 
0.06ha of site area at a runoff coefficient of 0.90. Minor flows from the entire site (0.09ha) will be 
conveyed towards the King Street sewer therefore some flow control will be required. Overland 
flows (above the 5-year) will continue to match existing drainage patterns.  
 
The proposed conditions drainage pattern is delineated by one catchment area and is shown on 
Figure 3. 
 
Table 4.1 – Proposed Conditions Storm Catchment Areas 

Catchment ID Description Area (ha) Runoff Coefficient 
(C) 

201 Site 0.09 0.90 A 
A The site has been conservatively assigned a runoff coefficient of 0.90. Since the site has landscaped 
areas, the actual runoff coefficient would be less than 0.90. 

 
Stormwater management quantity controls for the site will be provided by using a small diameter 
orifice plate located on the most downstream manhole coupled with volume storage in the 
sewers and manholes. The table below summarizes the stage-storage-discharge relationship for 
the site. 
 
Table 4.2 – Stage-Storage-Discharge Relationship 

Elevation 
(m) 

Head, H 
(m) 

Cumulative 
Storage Volume 

(m3) A 

Discharge, Q 
(m3/s) B Comments 

231.34 --- 0 0 Invert of 100mm orifice 
231.39 --- 0 0 CL of 100mm orifice 
232.05 0.66 4.2 0.018 Top of storm sewers 
232.35 0.96 5.5 0.021 T/G CB in landscaped areas 

A Storage volume provided by on-site storm sewers and manholes. 
B From orifice equation Q = CA (2gH)0.5 for a 100mm diameter orifice. 
  Where C = 0.63, A = cross-sectional area, g = 9.81, H = pressure head. 
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The Modified Rational method was used to determine the required volume to control the 5-year 
flow to the allowable release rate of 0.0203 m3/s. The results are summarized in the table below. 
 
Table 4.3 – Volume Requirements 

Storm 
Event 

Allowable 
Discharge Rate 

(m3/s) A 

Required Storage 
Volume  
(m3) B 

Total Storage Volume 
Provided 

(m3) C 
5-year 0.0203 3.2 5.5 

A Calculated based on existing storm drainage area plan for King Street. A = 0.06ha, C = 0.90. See 
Section 3.3 and Appendix A. 
B Calculated using Modified Rational Method for the 5-year design storm. A = 0.09ha, C = 0.90. See 
Appendix B. 
C See Table 4.2. 

 
As shown in the table above, a small amount of storage is required and the on-site pipes and 
manholes are able to provide it. This is to be expected for a small site area where only an 
additional 0.03ha of area is being directed to the King Street sewer when compared to the design 
values. Stormwater controls are only being provided for the minor event because the major flows 
(above the 5-year event) will continue to match existing conditions. 
 

 Quality Control 
 

As noted in Section 3.4, an “Enhanced” level of protection as presented in Table 3.2 of the MOE 
Stormwater Management Planning and Design Manual (SWMP Manual, March 2003) is required 
for the proposed development. Site drainage will be directed towards a landscaped area which 
will provide the initial treatment via vegetation. The area has been graded flat to allow for 
infiltration with a perforated pipe system to allow additional exfiltration.  

 
 Runoff Volume Control 

 
Some runoff volume control will be provided via infiltration within the landscaped area. However 
due to the tight soils in the area and the use of the site, it is not practical or feasible to provide 
additional infiltration measures. 
 

4.6 Sediment and Erosion Control 
 

Sediment and erosion control practices during construction will include, but not be limited to, 
standard devices such as silt fences, mud mats, and catchbasin buffers. Detailed Sediment and 
Erosion Control Plans are shown on Drawing ERS-1. 
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5.0 Conclusions 
The servicing and stormwater management for the King Street development can be accomplished by the 
following: 

 
• Site grading to match existing grades along the property limit. 
• The existing sanitary service will be used to service the development. A new manhole will be installed 

at the property line. 
• The existing water service will be used to service the development. 
• The storm sewer system will be designed to convey the 5-year post-development flows to the existing 

storm sewer system on King Street. 
• Quantity control will be provided through the use of an orifice plate on King Street to control 5-year 

post-development flows to the available sewer capacity. The required storage will be provided within 
the proposed storm sewers and manhole structures. 

• Quality control will be provided via a vegetated filter strip and infiltration/exfiltration. 
• Sediment and Erosion Control practices will be implemented during construction. 
 
Report prepared by: 
 
HENLEY DESIGN LTD. LIMITED 
 
 
 
 
 
 
 
 
 
 
 
Nick Henley, P.Eng.      
Project Manager    

Encl. 

cc: Sentry Property Group, Attn: Mr. Darrin Knill 
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APPENDIX A 
 

Background Information  
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APPENDIX B 
 

Stormwater Management Calculations 
  



Table B.1 – Storage Volume Calculations 

PIPE STORAGE 

Size (mm) Length 
(m) 

Volume 
(m3) 

300 59.8 4.2 
 

STRUCTURE STORAGE 

Structure Diameter (mm) Invert (m) T/G (m) Volume 
(m3) 

DICB 1 300 231.76 232.35 0 
DICB 2 300 231.65 232.35 0.1 
CB 3 300 231.54 232.35A 0.1 

CBMH 4 1200 231.34 232.35A 1.1 
TOTAL 1.3 

A Storage for CB3 and CBMH4 are only calculated up to an elevation 
equivalent to the rim elevation of the lowest structures in the system because 
they are hydraulically connected. The actual T/G elevation is higher than that 
listed. 

Total Storage = 4.2m3 + 1.3m3 = 5.5m3 

Table B.2 – Modified Rational Method Calculations 

Runoff Coefficient (C) 0.9 
Area (ha) 0.09029 
Allowable Release Rate (m3/s) 0.0203 
Time Step (min) 1 
Design Storm 5 
Rainfall Intensity Factor A 583.017 
Rainfall Intensity Factor B 3 
Rainfall Intensity Factor C 0.703 

 

Time 
(min) 

Rainfall 
Intensity 
(mm/hr) 

QPeak 
(m3/s) 

QRelease 
(m3/s) 

Total Vol. 
(m3) 

Max. 
Storage 

(m3) 
0 269.3177493 0.061 0.0203 0.0  
1 220.00525 0.050 0.0203 1.8  
2 188.0638425 0.042 0.0203 2.7  
3 165.4401402 0.037 0.0203 3.1  
4 148.4490068 0.034 0.0203 3.2 3.176154 
5 135.1477929 0.031 0.0203 3.1  
6 124.408122 0.028 0.0203 2.8  
7 115.5263942 0.026 0.0203 2.4  
8 108.0393993 0.024 0.0203 2.0  
9 101.6288011 0.023 0.0203 1.4  
10 96.06806466 0.022 0.0203 0.8  
11 91.1912585 0.021 0.0203 0.2  
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APPENDIX C 
 

Drawings 
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