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Disclaimer 

Other than by the addressee, copying or distribution of this document, in whole or in 
part, is not permitted without the express written consent of R.J. Burnside & Associates 
Limited. 
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1.0 Introduction 

R.J. Burnside & Associates Limited (Burnside) are the Consulting Engineers retained by 
Woolverton Holdings Corp. to prepare a Functional Servicing and Stormwater 
Management Report in support of an Official Plan and Zoning By-Law Amendment 
application for the re-development of 13 Mountain Street and 19-23 Elm Street in the 
Town of Grimsby (the Site). 
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2.0 Background 

The Site is 4,710 m2 in area and is presently occupied by four 2-storey buildings at 
13 Mountain Street and 19, 21 and 23 Elm Street, as well as an ancillary 2-storey 
building and a 1-storey building to the rear of the property.  The Site is anticipated to 
include a proposed future road widening along Mountain Street, which will reduce the 
proposed site area to 4,513 m2.  The Site is bound by an existing 2-storey commercial 
building (11 Mountain Street) to the north, a municipally owned laneway and parking 
area to the northeast (Balsam Lane), an existing 1-storey commercial building 
(25 Elm Street) to the east, Elm Street to the south, and Mountain Street to the west. 

The Site is located in an area that is well established and serviced by a network of 
existing municipal infrastructure including roads, sewer, watermains, and other services 
and utilities.  Refer to Figure 1 for the site location in context to the surrounding area. 

  



SITE

Drawing No.Drawn Checked Date

Project No.Scale

Drawing Title

Client

Fi
le

 N
am

e:
 0

53
08

1 
- F

IG
1.

dw
g 

 D
at

e 
Pl

ot
te

d:
 M

ay
 1

5,
 2

02
5 

- 1
:3

4 
PM

1465 Pickering Parkway, Pickering, Ontario, L1V 7G7
telephone (905) 420-5777  fax (905) 420-5247

THE WOOLVERTON
13 MOUNTAIN STREET & 19-23 ELM
STREET, GRIMBSY, ON L3M 3J7

SITE LOCATION PLAN

WOOLVERTON HOLDINGS CORP.

180 BLOOR STREET WEST, SUITE 701
TORONTO, ON
M5S 1T6

GP AK

N.T.S. 300053081
FIG121/04/21



Woolverton Holdings Corp. 4 
 
Functional Servicing and Stormwater Management Report 
May 2025 
 
 

 
R.J. Burnside & Associates Limited 300053081.0000 
053081 - FSR & Preliminary SWM Report (May 2025) 
 

2.1 Proposed Development 

The proposed development will maintain portions of the two existing buildings at 
13 Mountain Street and 19 Elm Street.  The two buildings are proposed to be used for 
residential and non-residential purposes, respectively.  The proposed development will 
consist of an 8-storey residential building with 177 residential units, and 278 m2 of 
commercial use.  There will be an underground parking level constructed below grade 
for the proposed building.  Vehicular access to the proposed underground parking will be 
provided via Mountain Street.  Refer to the Project Statistics and Architectural Site Plan 
in Appendix A for the proposed site, prepared by Studio JCI (dated May 16, 2025). 

2.1.1 Ownership Structure 

The proposed development will support both commercial and residential uses.  The 
Owner intends to maintain sole owner of the site. 
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3.0 Water Servicing  

3.1 Existing Water Infrastructure 

Based on the drawings provided by the Town of Grimsby (Town) and the survey 
information (topographic and underground) provided for the site, the municipal water 
infrastructure in the vicinity of the Site includes an existing 250 mm diameter watermain 
on the west side of Mountain Street and an existing 150 mm diameter watermain on the 
north side of Elm Street.  Refer to Drawing S1 for the existing watermain infrastructure 
surrounding the Site. 

3.2 Proposed Water Servicing 

3.2.1 New Connections 

The proposed water service connection for the development will be via a connection to 
the existing 250 mm diameter watermain within the Mountain Street right-of-way.   

The proposed building will be serviced with a 200 mm diameter fire connection and a 
150 mm diameter domestic supply connection. 

3.2.2 Water Demand 

The proposed fire demand for the development was calculated based on the criteria 
outlined by the Fire Underwriters Survey (FUS).  The proposed domestic demands for 
the development were calculated using the Niagara Region 2021 Water and Wastewater 
Master Servicing Plan Update (Volume 3) (GM BluePlan Engineering Limited, dated 
December 5, 2023), which specifies residential, and employment demands of 
240 L/cap/day and 270 L/cap/day respectively, based on a calculated population.  See 
Section 5.0 and Appendix E of this report for population calculations based on proposed 
commercial area and unit counts. 

The anticipated domestic flow for the development under proposed conditions has been 
calculated as 3.59 L/s for the maximum hourly demand and 1.51 L/s for the maximum 
daily demand, based on the criteria provided in the 2021 Water and Wastewater Master 
Servicing Plan Update (Volume 3).  Detailed calculations are provided in Appendix B.  

The required fire flow was calculated to be 3,091 USGPM (195 L/s) based on the 
guidelines outlined in the Fire Underwriters Survey (FUS).  The minimum required 
residual pressure at the fire flow is 210 KPa (30 psi), as per the Niagara Region Water 
Wastewater Project Design Manual (July 2023).  Refer to detailed calculations provided 
in Appendix B. 
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Hydrant flow testing has been completed on the existing 250 mm watermain on 
Mountain Street to verify that water pressures and flows are adequate to supply the 
maximum domestic and fire demand required for the proposed development, and to 
show that the minimum required fire flows can be met for this development.  A test was 
completed by Troy Life & Fire Safety Ltd. (March 2025) in accordance with NFPA-291 
guidelines on the hydrant located on Mountain Street in front of 19 Elm Street.  

Based on the results of the hydrant flow testing (see Appendix B for results), it is 
estimated that at the required fire flow and maximum daily demand of 3,118 USGPM 
(196.5 L/s), the watermain will operate at a pressure of 31 psi.  This is above the 
minimum required pressure of 30 psi.  Therefore, based on the results of the hydrant 
flow test, the existing 250 mm watermain on Mountain Street provides sufficient flow to 
service the development.  Refer to Appendix B for detailed water demand calculations. 

3.2.3 Hydrant Coverage 

There is an existing fire hydrant on the north side Elm Street, just west of the intersection 
with Mountain Street and an existing fire hydrant on the west side of Mountain Street, 
approximately 10 m north of the Site.  The first is located on the north side of Elm Street 
(east of Mountain Street), in front of the proposed site.  The second is located on the 
east side of Mountain Street (north of Elm Street), in front of the existing Woolverton 
House building.  The Siamese connection (Fire Department Connection) has been 
located on the face of the building, within the maximum allowable distance from a fire 
hydrant of 45 m, therefore satisfying the Ontario Building Code (OBC) requirement.  

Refer to Drawing S1 for fire hydrant location details. 
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4.0 Stormwater Management 

4.1 Existing Storm Sewer Infrastructure 

Based on existing Town records and survey information, there is an existing 600 mm 
diameter storm sewer on the south side of Elm Street and there are no storm sewers on 
Mountain Street across the frontage of the Site.  Through site investigations, it was 
determined that the existing catchbasins on site capture and convey drainage via an 
existing 300 mm diameter storm sewer through the adjacent municipal parking lot / 
laneway, prior to discharge to the existing storm sewer network located on Balsam Lane 
(located northeast of the Site).   

A CCTV investigation of the existing storm sewer was completed to verify the alignment 
and condition of the existing 300 mm storm sewer connection to Balsam Lane.  Based 
on the results of the CCTV investigation, two areas of concern in the existing 300 mm 
storm sewer were identified.  These areas of concern include a break in the existing pipe 
and a buildup of deposits.  Both the break in the existing pipe and buildup of deposits 
are in the first 20 m of sewer (located immediately downstream of the site) and which are 
proposed to be removed as part of the proposed development.  The remainder of the 
storm sewer will provide a suitable outlet for the site and the CCTV investigation verifies 
the current outlet for the majority of the storm drainage from the site to the storm sewer 
network in Balsam Lane.  Refer to Appendix C for a copy of the CCTV investigation.  
Refer to Drawing S1 for locations of the existing storm sewer infrastructure. 

4.2 Existing Drainage Conditions 

There is an existing storm sewer network on the Site that captures and conveys most of 
the parking area and, as mentioned above, includes the 300 mm diameter storm sewer 
connection to the existing storm sewer network on Balsam Lane (Drainage Area 101 on 
Figure 2).  Drainage from a portion of the Site (Area 102) sheetflows uncontrolled to 
Balsam Lane and the existing storm sewer network.  A small portion of the Site fronting 
on to Elm Street and Mountain Street also sheetflows uncontrolled to the right-of-way 
and is collected within the existing municipal storm sewer infrastructure on Elm Street 
and Mountain Street (Drainage Area 103 on Figure 2).  Refer to Figure 2 for the existing 
drainage conditions and Table 1 below for the area breakdowns.  Refer to Appendix D 
for calculations. 
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Table 1:  Existing Storm Drainage 

Area Description  Catchment Area 
(m²) C Q (2-Year) Q (100-

Year) 
On-site Capture (Balsam 
Lane Drainage) 101 2,709 0.90 45.7 L/s 95.7 L/s 

Sheetflow Drainage to 
Balsam Lane 102 1102 0.70 14.4 L/s 30.1 L/s 

Total Drainage to 
Balsam Lane  3811  60.1 L/s 125.8 L/s 

Sheetflow Drainage to 
Mountain Street and Elm 
Street  

103 899 0.71 12.0 L/s 25.1 L/s 

Total Drainage to 
Mountain Steet and Elm 
Street 

 899  12.0 L/s 25.1 L/s 

Total Drainage from Site   4710  72.1 L/s 150.9 L/s 
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4.3 Stormwater Management Design Criteria 

The stormwater management criteria for this development are based on the Niagara 
Peninsula Conservation Authority (NPCA) Stormwater Management Guidelines 
(approved by the NPCA Board on March 17, 2010) as outlined below. 

4.3.1 Water Quantity 

Stormwater quantity control is required to control post-development peak release rates 
to match pre-development rates. 

4.3.2 Water Quality 

Enhanced level stormwater quality treatment (80% TSS Removal) is to be provided.  

4.3.3 Erosion and Sediment Control 

Erosion and sediment control BMPs shall be designed, constructed, and maintained in 
accordance with the Erosion and Sediment Control Guide for Urban Construction 
(Toronto and Region Conservation Authority, 2019).  

4.4 Proposed Storm Service Connection 

The proposed storm service connection for the Site will connect to the existing 300 mm 
diameter municipal storm sewer located to the east of the Site in the municipal parking 
lot / laneway, that ultimately drains to Balsam Lane.  The storm service will consist of a 
300 mm diameter storm sewer at a 0.84% slope.  Refer Drawings S1 for further details. 

4.4.1 Storm Sewer Capacity – Elm Street Connection Option 

A connection to the existing 600 mm storm sewer in Elm Street was also investigated to 
determine if a connection was feasible.  In order to make a connection to the existing 
storm sewer in Elm Street, a storm sewer service connection would need to cross above 
the existing sanitary sewer on Elm Street.  Based on the elevation required to cross 
above the existing sanitary sewer, all of the Site’s storm drainage system would need to 
be pumped.  

Based on the anticipated long-term maintenance with pumping storm flows, it is 
proposed to utilize the existing outlet from the Site to the existing 300 mm storm sewer 
connection on Balsam Lane. 
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4.4.2 Storm Sewer Capacity – Balsam Lane Connection 

An analysis of the existing and proposed storm sewer capacities for the existing storm 
sewer network on Balsam Lane was completed to identify the potential impacts resulting 
from the continued use of the existing storm sewer outlet under post-development 
conditions.  Table 2 provides a summary of the analysis, the drainage area figures, and 
design sheets can be found in Appendix C.  

Table 2:  Balsam Lane Sewer Capacity Review 

Scenario 
Controlled 
Flow from 
Site (m³/s) 

Total Flow 
to Pipe 

(Pipe: 1196-
2409)* m3/s 

% Full  
(Pipe: 
1196-
2409)* 

Total Flow 
to Pipe 

(Pipe: 1198-
2410)* m3/s 

% Full 
(Pipe: 
1198-

2410)** 
Existing Condition 
(2-Year Storm 
Event) 

- 0.145 83% 0.195 111% 

Proposed Condition 
(2-Year Storm Event 
with 2-year 
Controlled Flow 
from Site) 

0.027 0.109 62% 0.161 92% 

Proposed Condition 
(2-Year Storm Event 
with 100-year 
Controlled Flow 
from Site) 

0.052 0.134 76% 0.186 106% 

*Pipe 1196-2409 is the first storm sewer in Balsam Lane downstream of the existing storm 
connection from the site. 
**Pipe 1198-2410 is the last storm sewer in Balsam Lane prior to the sewer network connecting 
out to Elm Street. 
***The full flow pipe capacity for both of the existing storm sewer runs indicated in the table above 
is 0.175 m3/s 

As shown in the table above, it was determined that in a 2-year event the proposed 
development improved the capacity in the system by approximately 20%.  In the 
100-year event, it is proposed that the site be controlled to flows less than the 2-year 
existing flow, which improves the capacity of the sewers from existing conditions. 

Based on the results, it can be concluded that the proposed development reduces the 
runoff to the existing Balsam Lane storm sewers and improves the overall capacity 
within the storm sewer system when compared against existing conditions.  The existing 
storm sewer outlet to Balsam Lane is capable of adequately conveying flows from the 
proposed development with no anticipated negative impact to the existing downstream 
storm sewer network. 
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4.5 Proposed Stormwater Quantity Control 

The proposed site has been broken down into multiple drainage areas which are 
identified on Figure 3 and described in Table 3 in this report.   

4.5.1 Method of Analysis 

The Modified Rational Method has been used to calculate the runoff flow rates from all 
drainage catchments and to quantify the detention storage required for the stormwater 
quantity control measures.  Refer to Appendix D for detailed stormwater management 
calculations. 

4.5.2 Allowable Release Rate 

Using the Town of Grimsby IDF parameters, the allowable release rate from the Site to 
Balsam Lane has been established as 60.1 L/s (See Table 1 within this Report for 
breakdown).  This is equal to the runoff flow rate generated during the 2-year design 
storm event, under pre-development conditions for the drainage areas 101 & 102 which 
discharge to Balsam Lane.  See Appendix D for existing flow rate calculations.  
Proposed uncontrolled drainage to Mountain Street and Elm Street will be equal to or 
less than the existing flow rates to the rights-of-way for the 2 to 100-year design storm 
events.   

4.5.3 Proposed Stormwater Management Control 

Stormwater attenuation of the post-development runoff to the allowable release rate for 
the subject site will be achieved through a below grade stormwater tank.  The majority of 
the subject site area will drain to a proposed underground stormwater tank / chamber 
located in the underground level of the proposed building (northeast corner of the site).  
Runoff will be captured in area drains and trench drains at grade and directed to the 
underground stormwater tank that will be equipped with a 150 mm diameter orifice pipe 
to control flows to below the allowable release rate during the 100-year design storm 
event to Balsam Lane.  Based on the modified rational method, this equates to a 
required storage volume during the 100-year design storm event of 71 m3.  Refer to the 
Servicing Drawing S1 for details of the storm servicing.  Complete stormwater 
management calculations are presented in Appendix D of this report.  Table 3 outlines 
the post-development drainage areas and their associated post development flow rates.   
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Table 3:  Proposed Storm Drainage 
 Catchment Area (m²) C Q (2-Year) Q (100-Year) 

Controlled To Balsam 
from SWM Tank 
(majority of Site including 
Roof and patio areas) 

201 4019 0.9 26.3 L/s 50.92 L/s 

Uncontrolled Sheetflow 
to Balsam 204 44 0.9 0.74 L/s 1.55 L/s 

Total to Balsam Lane   4063  27.1 L/s 52.47 L/s 
Uncontrolled Sheetflow 
Drainage to Elm Street 202 287 0.9 4.84 L/s 10.13 L/s 

Uncontrolled Sheetflow 
Drainage to Mountain 
Street 

203 360 0.9 6.07 L/s 12.71 L/s 

Total to Mountain and 
Elm  648  10.92 L/s 22.85 L/s 

Total from Site  4710  38.02 L/s 75.32 L/s 

As shown in the table above, the 100-year design storm event post development flow 
rates from the site have been controlled to less than the 2-year existing release rate to 
the Balsam Lane existing storm sewer system.  Based on the existing conditions on site 
it is estimated that flows significantly larger than the 2-year design storm event overland 
flow towards Balsam Lane and make it into the storm sewer network within the ROW.  
However, in order to ensure the flows to the downstream storm sewer on Balsam Lane 
are reduced in the post-development condition, discharge from the Site has been 
over-controlled to attenuate flows to less than the 2-year pre-development flow rate. 

4.5.4 Major Overland Flood Flow Route 

The majority of the Site is covered with rooftop; however, for the sloped driveway 
entrance, a suitable major storm overland flow route does not exist.  Area drains are 
proposed in this area to capture flows up to the 100-year design storm event for the site 
area not covered by roof.  All emergency overland flows the areas fronting Mountain 
Street and Elm Street is provided by directing flows to the right-of-way.  
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4.6 Proposed Stormwater Quality 

The majority of the site coverage includes roof and pedestrian accessible areas that 
incorporate landscape features.  These areas are unlikely to accumulate sediment, and 
therefore, can be considered ‘clean’ water and achieve a TSS removal of 80%, not 
requiring any additional quality control.  Enhanced level stormwater quality treatment 
(80% TSS Removal) has been provided for the majority of the site (Area 201).  This area 
will see some vehicle traffic and as such, will be captured and treated using an OGS unit 
to achieve an average of 80% long-term total suspended solids removal based on the 
annual loading basis from all runoff leaving the catchment area.  It is proposed that the 
OGS unit be located at the storm outlet of the Stormwater Tank.  Refer to Servicing 
Drawing S1 for the location of the OGS unit. 

An OGS unit has been sized to treat the post-development flows rates from Area 201.  A 
Stormceptor EF04 has been specified to provide achieve the required quality control 
treatment (80% TSS removal).  The sizing report can be found in Appendix D.  

4.7 Erosion and Sediment Control 

The Erosion and Sediment Control (ESC) strategy has been designed in conformance 
with the Stormwater Management Guidelines (December 2022) and will be subject to 
Region of Niagara and Town of Grimsby approval prior to issuance of Building Permit. 

The following procedures shall be implemented to minimize the transportation of 
sediment onto the adjacent lands during construction: 

• A silt fence shall be installed as shown on the Erosion and Sediment Control Plan
and it shall be maintained in place while construction is being undertaken.

• A mud mat shall be installed at the site entrance during the construction phase to
prevent sediment and debris from being tracked off-site.  It shall be maintained
throughout the duration of construction.

• Routine inspections, monitoring and repair of all erosion and control measures at a
minimum once per week during the active construction period and after significant
rainfall events (>100 mm) to ensure ESC measures remain in good working
condition.

• Removal of temporary controls once the areas they serve are restored and stable.

Region of Niagara and The Town of Grimsby are to be provided with a copy of each 
inspection report in a timely manner following each inspection (i.e., within one 
week). Deficiencies in the ESC controls will be documented and will be addressed 
within a specified timeframe of initial identification.  Refer to Drawing ESC1 for 
further details.  
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5.0 Sanitary Servicing 

5.1 Existing Sanitary Sewer Infrastructure 

Based on existing Town records and survey information, there is an existing 375 mm 
diameter sanitary sewer on the east side of Mountain Street and an existing 300 mm 
diameter sanitary sewer on the west side of Mountain Street.  There is also an existing 
250 mm diameter sanitary sewer on Elm Street across the frontage of the site.  Refer to 
Drawing S1 for locations of the existing sanitary sewer infrastructure. 

5.2 Proposed Sanitary Connection 

The development will be serviced via a proposed 300 mm diameter sanitary sewer 
service connection at 1.5% slope.  The connection will be made to the existing 375 mm 
diameter sanitary sewer located within Mountain Street with two proposed maintenance 
holes, one at the property line and another at the connection to the Existing sanitary 
sewer.  

5.3 Sanitary Flows 

The proposed sanitary flows generated by the development were calculated using the 
Niagara Region 2021 Water and Wastewater Master Servicing Plan (Volume 4) (GM 
BluePlan Engineering Limited, dated December 5, 2023), which specifies a residential 
and employment average flow rate of 255 L/cap/day and 310 L/cap/day, respectively.  
An infiltration rate of 0.4 L/s/ha for existing areas and 0.286 L/s/ha for new developments 
is also specified.  

The existing Woolverton Hall which is to remain has a proposed non-residential space 
with an equivalent population of 3.  The proposed new Commercial Area for the site is 
277.6 m2, with an equivalent population of 6.  The proposed development will have 
177 residential units, with an equivalent population of 318 persons.  Refer to the Site 
statistics provided by the Architect (dated May 16, 2025), included in Appendix A and 
Appendix E for the associated calculations.  The total peak sanitary flow for the 
proposed development and existing buildings that will remain (including the groundwater 
and infiltration allowance) is 5.02 L/s.  Table 4 summarizes the sanitary flows. 
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Table 4:  Proposed Sanitary Flows 
Proposed Development Units/Area Population Flows (L/s) 

Existing Non-Residential Gross 
Floor Area (GFA) (Existing 
Woolverton Hall) 

156.2 m2 3 0.13 

Proposed new “commercial” area  277.6 m2 6 
Proposed Residential Gross Floor 
Area (GFA) 177 units 318  

Groundwater Allowance - - 1.00 
Infiltration Allowance - - 0.14 
Total - 327 5.02 
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6.0 Conclusions  

In summary, the servicing approach for the development is provided below:  

6.1 Water Servicing 

• The calculated domestic water demand for the proposed development is 3.59 L/s for 
maximum hourly demand and 1.51 L/s for maximum daily demand. 

• The calculated fire flow demand for the proposed development is 3,091 US gpm 
(195 L/s). 

• The new water service connection includes both a 200 mm fire service connection, 
and a 150 mm domestic supply connection.  

• Fire hydrant flow testing was completed, and it was determined that the existing 
municipal water supply network will not be impacted by the proposed development 
and that the existing municipal water supply network can adequately service the Site.  

6.2 Stormwater Servicing 

• Stormwater runoff from this Site will be controlled on-site to attenuate 
post-development condition flow rates to less than the existing condition flow rates 
for the site. 

• Post-development 100-year design storm flow rates from the Site to Balsam Lane 
have been overcontrolled to be less than or equal to the existing 2-year design storm 
event runoff rates to the existing storm sewer on Balsam Lane.   

• Water quantity control will be provided through a proposed below grade stormwater 
tank / chamber located within the building.  

• Stormwater quality control will be achieved through the installation of an OGS 
(Stormceptor EF4) unit to treat the majority of the Site (Area 201).  

• Sediment and erosion control measures to be taken during construction have been 
presented in this report.  

• A CCTV investigation for the existing storm sewer system on Balsam Lane was 
completed to verify the alignment and condition of the existing 300 mm storm sewer 
connection.  

• The new storm sewer service connection for the site will consist of a 300 mm 
diameter storm sewer at a 0.84% slope and connected to the existing 300 mm 
diameter storm sewer located within the existing municipal laneway / parking lot on 
Balsam Lane. 
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6.3 Sanitary Servicing 

• The total peak sanitary sewer flow rate for the proposed development at 13 Mountain 
Street and 19-23 Elm Street (including the infiltration and groundwater allowances) 
has been calculated as 5.02 L/s. 

• The new sanitary sewer service connection consists of a 300 mm diameter sanitary 
sewer at a 1.5% slope and connected to the existing 375 mm sanitary sewer located 
on Mountain Street.    

In summary, the Site can be sufficiently serviced with respect to water supply, storm 
sewer outlet, stormwater management and sanitary sewer outlet.  Accordingly, we 
hereby recommend the adoption of this report as it relates to the provision of servicing 
works, and for the purposes of Official Plan and Zoning By-law Amendment application 
approvals. 
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EROSION & SEDIMENT CONTROL:
1. EROSION AND SEDIMENT CONTROL (ESC) MEASURES WILL BE IMPLEMENTED PRIOR TO, AND MAINTAINED DURING CONSTRUCTION PHASES,

TO PREVENT ENTRY OF SEDIMENT INTO THE WATER. ALL DAMAGED EROSION AND SEDIMENT CONTROL MEASURES SHOULD BE REPAIRED OR
REPLACED WITHIN 48 HOURS OF INSPECTION OR BOTH.

2. ALL DISTURBED AREAS WILL BE MINIMIZED TO THE EXTENT POSSIBLE, AND TEMPORARILY OR PERMANENTLY STABILIZED OR RESTORED AS
THE WORK PROGRESSES.

3. THE EROSION AND SEDIMENT CONTROL STRATEGIES OUTLINED ON THE PLANS ARE STATIC AND MAY NEED TO BE UPGRADED/AMENDED AS
SITE CONDITIONS CHANGE TO MINIMIZE SEDIMENT LADEN RUNOFF FROM LEAVING THE WORK AREA. IF THE PRESCRIBED MEASURES ON THE
PLANS ARE NOT EFFECTIVE IN PREVENTING THE RELEASE OF A DELETERIOUS SUBSTANCE, THEN ALTERNATIVE MEASURES MUST BE
IMPLEMENTED IMMEDIATELY TO MINIMIZE POTENTIAL ECOLOGICAL IMPACTS AND A TORONTO REGION CONSERVATION AUTHORITY
ENFORCEMENT OFFICE SHOULD BE IMMEDIATELY CONTACTED. ADDITIONAL ESC MEASURES TO BE KEPT ON SITE AND USED AS NECESSARY.

4. ALL ACTIVITIES, INCLUDING MAINTENANCE PROCEDURES, WILL E CONTROLLED TO PREVENT THE ENTRY OF PETROLEUM PRODUCTS, DEBRIS,
RUBBLE, CONCRETE OR OTHER DELETERIOUS SUBSTANCES INTO THE WATER. VEHICULAR REFUELING AND MAINTENANCE AND REFUELING
WILL BE CONDUCTED A MINIMUM OF 30 m FROM THE WATER.

5. ALL GRADES WITHIN THE REGULATORY FLOOD PLAN WILL BE MAINTAINED OR MATCHED.

6. IF NECESSARY, TRUCKS WILL BE WASHED DOWN BEFORE LEAVING THE SITE.

7. THE SITE WILL BE WET DOWN IF NECESSARY TO CONTROL DUST.

8. ALL CONSTRUCTION EQUIPMENT MUST BE PARKED ON-SITE.

9. SEDIMENT CONTROL FENCE TO BE AS PER DETAIL ON THIS DRAWING.

10. ALL SILTSACK SEDIMENT CONTROL DEVICES TO BE ROUTINELY INSPECTED AND MAINTAINED IN PROPER WORKING ORDER UNTIL AREA IS
STABILIZED.

11. SILTSACK TO BE PLACED UNDER GRATES ON ALL CATCHBASINS TO TRAP SEDIMENT. SILTSACK ARE TO BE CLEANED REGULARLY AND ARE
NOT TO BE REMOVED UNTIL SUCH TIME AS THE CURBS ARE CONSTRUCTED AND THE BOULEVARDS ARE SODDED OR BACKYARDS GRADED
AND SODDED. SILTSACK FOR SILT CONTROL TO BE TERRA FIX SILTSACK OR APPROVED EQUIVALENT AS PER DETAIL ON DRAWING D1.

12. IN THE CASE OF ANY CONFLICT WITH ANOTHER PLAN, THIS PLAN PREVAILS ONLY IN RESPECT TO CONSTRUCTION MEASURES AND ACTIVITIES
SUCH AS THE CONSTRUCTION ACCESS, SILT FENCE, SECURITY FENCING, SEDIMENT CONTROL, AND MUD MATS.

13. STREET SWEEPING, CATCH BASIN CLEANING AND DUST CONTROL ARE THE RESPONSIBILITY OF THE DEVELOPER AND MUST BE KEPT UNDER
CONTROL ON ALL ROADWAYS TO THE SATISFACTION OF THE CITY.

14. APPROPRIATE SIGNAGE IS TO BE INSTALLED ON THE BOULEVARD TO INDICATE THAT THE SIDEWALK IS NOT ACCESSIBLE.
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WOOLVERTON HOLDINGS CORP.
180 BLOOR STREET WEST, SUITE 701
TORONTO, ON
M5S 1T6

EXISTING CONDITIONS AND REMOVALS PLAN

13 MOUNTAIN STREET & 19-23 ELM STREET
THE WOOLVERTON

GRIMBSY, ON L3M 3J7

GP AK LG AK 21/03/25

300053081 EX1 

EXISTING PROPERTY LINE

PROPOSED PROPERTY LINE

SERVICE REMOVALS

REMOVALS NOTE:
1. ALL UNDERGROUND, ABOVEGROUND, AND SURFACE WORKS TO BE REMOVED

WITHIN SITE LIMITS.

2. THE TWO EXISTING BUILDINGS AT 21 & 23 ELM STREET ARE TO BE DEMOLISHED.

3. ONLY THE EXISTING TWO STOREY BRICK BUILDINGS AT 19 ELM STREET AND 13
MOUNTAIN STREET WILL REMAIN AND BE INTEGRATED INTO PROPOSED DESIGN.
SEE SITE PLAN PREPARED BY STUDIO JCI FOR DETAILS.
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1. These Contract Documents are the property of the
Architect. The Architect bears no responsibility for the
interpretations of these documents by the Contractor.
Upon written application the Architect will provide
written/graphic clarification or supplementary information
regarding the intent of the Contract Documents. The
Architect will review Shop Drawings submitted by the
Contractor for design conformance only.

2. Drawings are not to be scaled for construction.
Contractor to verify all existing conditions and dimensions
required to perform the Work and report any discrepancies
with the Contract Documents to the Architect before
commencing work.

3. Positions of exposed or finished mechanical or electrical
devices, fittings, and fixtures are indicated on the
Architectural drawings. The locations shown on the
Architectural drawings govern over the Mechanical and
Electrical drawings. Those items not clearly located will be
located as directed by the Architect.

4. Specifications must be read and interpreted with all the
construction documents in combination. Drawings,
schedules, and any other graphic representation
supplement the written word. In the event of conflict
between drawings and specifications, the specifications
take precedence over the drawings.
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General Notes:

1. These Contract Documents are the property of the
Architect. The Architect bears no responsibility for the
interpretations of these documents by the Contractor.
Upon written application the Architect will provide
written/graphic clarification or supplementary information
regarding the intent of the Contract Documents. The
Architect will review Shop Drawings submitted by the
Contractor for design conformance only.

2. Drawings are not to be scaled for construction.
Contractor to verify all existing conditions and dimensions
required to perform the Work and report any discrepancies
with the Contract Documents to the Architect before
commencing work.

3. Positions of exposed or finished mechanical or electrical
devices, fittings, and fixtures are indicated on the
Architectural drawings. The locations shown on the
Architectural drawings govern over the Mechanical and
Electrical drawings. Those items not clearly located will be
located as directed by the Architect.

4. Specifications must be read and interpreted with all the
construction documents in combination. Drawings,
schedules, and any other graphic representation
supplement the written word. In the event of conflict
between drawings and specifications, the specifications
take precedence over the drawings.
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1

Mike Gojsic

From: Jingshu Wang <jwang@studiojci.com>
Sent: Monday, April 21, 2025 7:25 PM
To: Mike Gojsic; Laura Galati
Cc: 'Sanjam Raisuada'; Sudipto Sengupta
Subject: FW: Grimsby_ZBA1 Submission Timeline

Hi Sanjam and Mike,

Following up on this email—Please find the unit mix breakdown attached for the purpose of calculations for the
report. Kindly note that this has not been updated to reflect the marketing targets.

Regards,

Jingshu Wang
M.Arch.,OAA
Jr. Project Manager

T. 416 901 6528 x 105
E. jwang@studiojci.com

CONFIDENTIALITY: The contents of this email are confidential and intended for the recipient specified in the message only.
It is forbidden to share any part of this message with any third-party without a written consent of the sender. If you received this message by
accident, please let us know.

From: Jingshu Wang
Sent: April 21, 2025 7:19 PM
To: Chester Rennie <crennie@svn-ap.com>; Steven Pignataro <Steven.Pignataro@bagroup.com>; Eric Cornish

Unit Count & Bedroom Breakdown for FSR Calcs.
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CALCULATION SHEET 

13 Mountain St & 19 Elm St  Prepared by:
Grimsby, Ontario  Checked by:

 Project No:
Water Demand & Fire Demand   Date:

I. Fire Flow Calculation
*Based on Fire Underwriters Survey

1

Where F= Fire flow in Lpm

           C= construction type coefficient
              = 0.8 For Non-combustible construction 
           A = total floor area in sq.m. excluding basements

Floor Area (sq.m) %
Ground 2558 100%
Floor 2 2423 25%
Floor 3 2036 25%

Largest Area = 3,672 sq.m. 
F = 10,665.77 L/min

Round to nearest 1000 l/min
F = 11,000 L/min

2 Occupancy Reduction 
15%

Reduction = 1650
F = 9,000 L/min *Round to nearest 1000 L/min

3 Sprinkler Reduction
30% Reduction for NFPA Sprinkler System

Reduction = 2700 l/min
F = 6,300

4 Separation Charge
20% N 3.1 - 10m
20% E 3.1 - 10m
10% S 20.1 - 30m
10% W 20.1 - 30m
60% Total Separation Charge, 5400 L/min

F= 11,700 L/min
195 L/s

3,091 US GPM

Fire Flow Required = 195.00 L/s 3091 US GPM

Project: L.Galati
A.Kroetsch
300053081

May 11, 2025

F= 220 C (A)1/2

*Minimum fire resistance 
rating for all structural 

elements and walls is 1hr

*Largest floor area + 25% of each of the 2 
immediately adjoining floors with all vertical 

openings and exterior communications properly 
protected

reduction for non-combustible occupancy, residential



CALCULATION SHEET 

13 Mountain St & 19 Elm St  Prepared by:
Grimsby, Ontario  Checked by:

 Project No:
Water Demand & Fire Demand   Date:

Project: L.Galati
A.Kroetsch
300053081

May 11, 2025
II. Domestic Flow Calculations

Commercial Population  = 9 *From Sanitary Calculations

Avg. Day Demand = 270 L/cap/day
0.03 L/s

Max. Daily Peaking Factor = 1.66
Max. Hourly Peaking Factor = 2.00

Residential Population (Residential) = 318 persons* *From Sanitary Calculations
Avg. Day Demand (Residential) = 240 L/cap/day

 0.88 L/s
Max. Daily Peaking Factor = 1.66
Max. Hourly Peaking Factor = 4.0

Max. Day Domestic Flow Rate Fdom = 1.51 L/s
24 US GPM

Max. Hourly Domestic Flow Rate Fdom = 3.59 L/s
57 US GPM

III. Flow Test Results
* As per fire flow test completed between fire hydrants located at 10 Mountain Street and 19 Elm Street, Grimsby @ 8am on March 31st, 2025

Static Pressure= 89 psi

87 47.7 756
83 65.6 1040
77 95.1 1508

Anticipated Residual Pressures at Fire Flow

Estimated Required*
Fire+Max Day 196.5 31.0 30

Pressure (psi) Flow (L/s) Flow (GPM)

Scenario Flow (L/s)
Pressure (psi) *As per Niagara Region Water Wastewater 

Project Design Manual (July 2023)

(Niagara Region Water & Wastewater 
Master Servicing Plan (2021) Volume 3)

(Niagara Region Water & Wastewater 
Master Servicing Plan (2021) Volume 3)



LOCATION: 

FLOW TEST REPORT

DATE OF FLOW TEST:                                          

TEST BY: TROY LIFE & FIRE SAFETY                  TEST CONDUCTED BY:

SIZE OF OPENING:

HYDRANT FLOW DATA:

DISCHARGE COEFFICIENT:

PITO READING:

FLOW USGPM:

RESIDUAL PRESSURE:

FLOW NOZZLE TYPE (IE HOSE MONSTER/PLAY PIPE):

WITNESSED BY: 

                                             TIME OF FLOW TEST:  

STATIC PRESSURE:

WATER MAIN SIZE (IF AVAILABLE):

HYDRANT ELEVATION COMPARED TO BUILDING:

19 Elm Street, Grimsby, ON 

March 31, 2025

Dylan Lee

Hose Monster

DRAWING OF SITE

Life & Fire Safety Ltd.

HYDRANT 2

Town of Grimsby

8:00 AM

10", 8", 6"

No Elevation Change

HYDRANT 1
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General Notes:

1. These Contract Documents are the property of the
Architect. The Architect bears no responsibility for the
interpretations of these documents by the Contractor.
Upon written application the Architect will provide
written/graphic clarification or supplementary information
regarding the intent of the Contract Documents. The
Architect will review Shop Drawings submitted by the
Contractor for design conformance only.

2. Drawings are not to be scaled for construction.
Contractor to verify all existing conditions and dimensions
required to perform the Work and report any discrepancies
with the Contract Documents to the Architect before
commencing work.

3. Positions of exposed or finished mechanical or electrical
devices, fittings, and fixtures are indicated on the
Architectural drawings. The locations shown on the
Architectural drawings govern over the Mechanical and
Electrical drawings. Those items not clearly located will be
located as directed by the Architect.

4. Specifications must be read and interpreted with all the
construction documents in combination. Drawings,
schedules, and any other graphic representation
supplement the written word. In the event of conflict
between drawings and specifications, the specifications
take precedence over the drawings.

Date:Description:

Issued

Drawing No.:

Project No.:
Scale:
Date:
Drawn by:
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1

Mike Gojsic

From: Jingshu Wang <jwang@studiojci.com>
Sent: Monday, April 21, 2025 7:25 PM
To: Mike Gojsic; Laura Galati
Cc: 'Sanjam Raisuada'; Sudipto Sengupta
Subject: FW: Grimsby_ZBA1 Submission Timeline

Hi Sanjam and Mike,

Following up on this email—Please find the unit mix breakdown attached for the purpose of calculations for the
report. Kindly note that this has not been updated to reflect the marketing targets.

Regards,

Jingshu Wang
M.Arch.,OAA
Jr. Project Manager

T. 416 901 6528 x 105
E. jwang@studiojci.com

CONFIDENTIALITY: The contents of this email are confidential and intended for the recipient specified in the message only.
It is forbidden to share any part of this message with any third-party without a written consent of the sender. If you received this message by
accident, please let us know.

From: Jingshu Wang
Sent: April 21, 2025 7:19 PM
To: Chester Rennie <crennie@svn-ap.com>; Steven Pignataro <Steven.Pignataro@bagroup.com>; Eric Cornish

Unit Count & Bedroom Breakdown for FSR Calcs.
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PACP Inspections

Surveyed by:

Steven U-515-6023882

Certificate number: Owner: Customer:

Aquaflow

Drainage area: Sheet number:P/O number:

Pipe segment ref.:

CB-2_CB-1

Start date/time:

20211006 14:49

Street:

13 MOUNTAIN STREET - STORM

City:

GRIMSBY

Location details:

Downstream MH No:

Upstream MH No:

CB-2

CB-1

Sewer use:

SW

Direction:

D

Flow control:

300 mm

Height: Width:

C

Shape:

RCP

Material: Lining method:

2.5 m

Pipe joint length:

60.0 m

Total length:

54.6 m

Length surveyed: Year laid: Year renewed:

Media label: Purpose: Sewer category:

J

Pre-cleaning: Date cleaned: Work order no.: Weather:

1

Location code: Pressure value:

Project name:

21300-ONSITE

Additional info:

Observations

Rim to invert:

Rim to invert:

Grade to invert:

Grade to invert:

Rim to grade:

Rim to grade:

Distance Video Ref. PACP Code Continuous S/M/L Value Inches
(mm)

1st         2nd

% Joint Circumferential
Location

At/From       To

Image Ref. Remarks

0.0 m 00:00:12 AMH CB-2/

0.0 m 00:00:22 MWL 0 /

5.5 m 00:01:27 B 6 10/

19.3 m 00:02:56 DAE 15 4 8/

27.7 m 00:04:08 MWL 10 /

30.1 m 00:04:25 MWL 0 /

48.8 m 00:05:57 FL 6 /

54.6 m 00:06:43 MGO CB COVER IS SIEZED SHUT - 

NO ACCESS

/

CUES, Inc.
3600 Rio Vista Avenue
Orlando, FL 32805
Phone: 407-849-0190
Fax: 407-425-1569

Page 1 of 2PACP Inspections



54.6 m 00:06:59 AMH CB-1/

Observations

Distance Video Ref. PACP Code Continuous S/M/L Value Inches
(mm)

1st         2nd

% Joint Circumferential
Location

At/From    To

Image Ref. Remarks

Page 2 of 2PACP Inspections
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Grimsby Interactive Mapping System

Site Address Owner Info

Assessment Parcel_OwnerInfo

wMain

ACTIVE

UNDER CONSTRUCTION

wLateralLine

ACTIVE

UNDER CONSTRUCTION

Water Leaks

wSystemValve

ACTIVE, <Null>

ACTIVE, Ball

ACTIVE, Butterfly

ACTIVE, Check

ACTIVE, Gate

UNDER CONSTRUCTION, <Null>

UNDER CONSTRUCTION, Gate

wFitting

<Null>, ACTIVE

Cap, ACTIVE

Cross, ABANDONED

Cross, ACTIVE

Material Change, ABANDONED

Reducer, ACTIVE

Reducer, UNDER CONSTRUCTION

Tap, ACTIVE

Tee, ACTIVE

Tee, UNDER CONSTRUCTION

Wye, ACTIVE

wHydrant

ACTIVE

UNDER CONSTRUCTION

wSamplingStation

swGravityMain

ABANDONED

ACTIVE

REMOVED

UNDER CONSTRUCTION

swCulvert

<all other values>

ACTIVE

UNDER CONSTRUCTION

swLaterals

swInlet

CAP

Catchbasin

Catchbasin Manhole

Ditch Inlet

Ditch Inlet Catchbasin

Ditch Inlet Manhole

2021-04-23, 3:18:10 p.m.
0 100 20050 ft

0 30 6015 m

1:1,128

Web AppBuilder for ArcGIS

595.16 sq m

Roof Leader toParking Lot
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0.38 ha

Area 1
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Area 3
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Area 5
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Area 4
0.06 ha

60.00 m



Grimsby Interactive Mapping System

Site Address Owner Info

Assessment Parcel_OwnerInfo

wMain

ACTIVE

UNDER CONSTRUCTION

wLateralLine

ACTIVE

UNDER CONSTRUCTION

Water Leaks

wSystemValve

ACTIVE, <Null>

ACTIVE, Ball

ACTIVE, Butterfly

ACTIVE, Check

ACTIVE, Gate

UNDER CONSTRUCTION, <Null>

UNDER CONSTRUCTION, Gate

wFitting

<Null>, ACTIVE

Cap, ACTIVE

Cross, ABANDONED

Cross, ACTIVE

Material Change, ABANDONED

Reducer, ACTIVE

Reducer, UNDER CONSTRUCTION

Tap, ACTIVE

Tee, ACTIVE

Tee, UNDER CONSTRUCTION

Wye, ACTIVE

wHydrant

ACTIVE

UNDER CONSTRUCTION

wSamplingStation

swGravityMain

ABANDONED

ACTIVE

REMOVED

UNDER CONSTRUCTION

swCulvert

<all other values>

ACTIVE

UNDER CONSTRUCTION

swLaterals

swInlet

CAP

Catchbasin

Catchbasin Manhole

Ditch Inlet

Ditch Inlet Catchbasin

Ditch Inlet Manhole

2021-04-23, 3:18:10 p.m.
0 100 20050 ft

0 30 6015 m

1:1,128

Web AppBuilder for ArcGIS

28.3m
@ 1%

42.7m
@ 1%

34.7m
@ 1%

12.5m
@ 1%

54.7m @
1.55%

22.46 m

Balsam Lane - Storm Analysis 
Pipe Details



STORM SEWER DESIGN SHEET: (2 Year Storm)

13 Mountain & 19 Elm Street

Rainfall Intensity = A
Project #: 300053081.0 Min. Diameter = 250 mm (Tc+B)^c   where Tc is in minutes

Date: 12-May-25 Mannings 'n'= 0.013 A = 603.25
Designed: L.Galati Starting Tc = 10 min B = 6 (2 Yr)
Checked: A. Kroetsch Factor of Safety = 10 % C = 0.79 NOMINAL PIPE SIZE USED

ACCUM.
DESCRIPTION FROM TO AREA RUNOFF 'AR' ACCUM. RAINFALL FLOW CONSTANT CONSTANT TOTAL LENGTH SLOPE PIPE FULL FLOW FULL FLOW INITIAL TIME OF ACC. TIME OF PERCENT

MH MH COEFFICIENT 'AR' INTENSITY FLOW FLOW FLOW DIAMETER CAPACITY VELOCITY Tc CONCENTRATION CONCENTRATION FULL
(ha) "R" (mm/hr) (m3/s) (m3/s) (m3/s) (m3/s) (m) (%) (mm) (m3/s) (m/s) (min) (min) (min) (%)

0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
Area 1 - Balsam Lane STSI002408 STSI001196 0.34 0.90 0.31 0.31 67.5 0.058 0.000 0.000 0.058 28.3 1.00 300 0.097 1.37 10.00 0.34 10.34 60%
Area 2 - Proposed Site STSI00502A STSI001196 0.38 0.90 0.34 0.34 67.5 0.064 0.000 0.000 0.064 54.7 1.55 300 0.120 1.70 10.00 0.54 10.54 53%
Area 3 - Balsam Lane STSI001196 STSI002409 0.16 0.90 0.15 0.80 65.8 0.145 0.000 0.000 0.145 42.7 1.00 375 0.175 1.59 10.54 0.45 10.98 83%

Area 4 - Walkway* STSI001236 STSI002409 0.06 0.90 0.05 0.05 67.5 0.010 0.000 0.000 0.010 22.5 1.00 250 0.059 1.21 10.00 0.31 10.31 17%
Area 5 - Balsam Lane STSI002409 STSI001198 0.19 0.90 0.17 1.02 64.4 0.183 0.000 0.000 0.183 34.7 1.00 375 0.175 1.59 10.98 0.36 11.35 104%
Area 6 - Balsam Lane STSI001198 STSI002410 0.10 0.90 0.09 1.11 63.3 0.195 0.000 0.000 0.195 12.5 1.00 375 0.175 1.59 11.35 0.13 11.48 111%

0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%



STORM SEWER DESIGN SHEET: (2 Year Storm)

13 Mountain & 19 Elm Street

Rainfall Intensity = A
Project #: 300053081.0 Min. Diameter = 250 mm (Tc+B)^c   where Tc is in minutes

Date: 12-May-25 Mannings 'n'= 0.013 A = 603.25
Designed: L.Galati Starting Tc = 10 min B = 6 (2 Yr)
Checked: A. Kroetsch Factor of Safety = 10 % C = 0.79 NOMINAL PIPE SIZE USED

ACCUM.
DESCRIPTION FROM TO AREA RUNOFF 'AR' ACCUM. RAINFALL FLOW CONSTANT CONSTANT TOTAL LENGTH SLOPE PIPE FULL FLOW FULL FLOW INITIAL TIME OF ACC. TIME OF PERCENT

MH MH COEFFICIENT 'AR' INTENSITY FLOW FLOW FLOW DIAMETER CAPACITY VELOCITY Tc CONCENTRATION CONCENTRATION FULL
(ha) "R" (mm/hr) (m3/s) (m3/s) (m3/s) (m3/s) (m) (%) (mm) (m3/s) (m/s) (min) (min) (min) (%)

0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
Area 1 - Balsam Lane STSI002408 STSI001196 0.34 0.90 0.31 0.31 67.5 0.058 0.000 0.000 0.058 28.3 1.00 300 0.097 1.37 10.00 0.34 10.34 60%

Area 2 - Proposed Site** STSI00502A STSI001196 0.00 0.00 0.00 0.00 67.5 0.000 0.027 0.027 0.027 54.7 0.80 300 0.086 1.22 10.00 0.75 10.75 31%
Area 3 - Balsam Lane STSI001196 STSI002409 0.16 0.90 0.15 0.45 65.1 0.082 0.000 0.027 0.109 42.7 1.00 375 0.175 1.59 10.75 0.45 11.19 62%

Area 4 - Walkway* STSI001236 STSI002409 0.06 0.90 0.05 0.05 67.5 0.010 0.000 0.000 0.010 22.5 1.00 250 0.059 1.21 10.00 0.31 10.31 17%
Area 5 - Balsam Lane STSI002409 STSI001198 0.19 0.90 0.17 0.68 63.8 0.120 0.000 0.027 0.147 34.7 1.00 375 0.175 1.59 11.19 0.36 11.56 84%
Area 6 - Balsam Lane STSI001198 STSI002410 0.10 0.90 0.09 0.77 62.7 0.134 0.000 0.027 0.161 12.5 1.00 375 0.175 1.59 11.56 0.13 11.69 92%

0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%



STORM SEWER DESIGN SHEET: (2 Year Storm)

13 Mountain & 19 Elm Street

Rainfall Intensity = A
Project #: 300053081.0 Min. Diameter = 250 mm (Tc+B)^c   where Tc is in minutes

Date: 12-May-25 Mannings 'n'= 0.013 A = 603.25
Designed: L.Galati Starting Tc = 10 min B = 6 (2 Yr)
Checked: A. Kroetsch Factor of Safety = 10 % C = 0.79 NOMINAL PIPE SIZE USED

ACCUM.
DESCRIPTION FROM TO AREA RUNOFF 'AR' ACCUM. RAINFALL FLOW CONSTANT CONSTANT TOTAL LENGTH SLOPE PIPE FULL FLOW FULL FLOW INITIAL TIME OF ACC. TIME OF PERCENT

MH MH COEFFICIENT 'AR' INTENSITY FLOW FLOW FLOW DIAMETER CAPACITY VELOCITY Tc CONCENTRATION CONCENTRATION FULL
(ha) "R" (mm/hr) (m3/s) (m3/s) (m3/s) (m3/s) (m) (%) (mm) (m3/s) (m/s) (min) (min) (min) (%)

0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
Area 1 - Balsam Lane STSI002408 STSI001196 0.34 0.90 0.31 0.31 67.5 0.058 0.000 0.000 0.058 28.3 1.00 300 0.097 1.37 10.00 0.34 10.34 60%

Area 2 - Proposed Site** STSI00502A STSI001196 0.00 0.00 0.00 0.00 67.5 0.000 0.052 0.052 0.052 54.7 0.80 300 0.086 1.22 10.00 0.75 10.75 60%
Area 3 - Balsam Lane STSI001196 STSI002409 0.16 0.90 0.15 0.45 65.1 0.082 0.000 0.052 0.134 42.7 1.00 375 0.175 1.59 10.75 0.45 11.19 76%

Area 4 - Walkway* STSI001236 STSI002409 0.06 0.90 0.05 0.05 67.5 0.010 0.000 0.000 0.010 22.5 1.00 250 0.059 1.21 10.00 0.31 10.31 17%
Area 5 - Balsam Lane STSI002409 STSI001198 0.19 0.90 0.17 0.68 63.8 0.120 0.000 0.052 0.172 34.7 1.00 375 0.175 1.59 11.19 0.36 11.56 98%
Area 6 - Balsam Lane STSI001198 STSI002410 0.10 0.90 0.09 0.77 62.7 0.134 0.000 0.052 0.186 12.5 1.00 375 0.175 1.59 11.56 0.13 11.69 106%

0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
0 0 0 0.00 0.00 0.00 0.00 0.0 0.000 0.000 0.000 0.000 0.0 0.00 0 0.000 0.00 0.00 0.00 0.00 0%
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Stormwater Management Calculations 
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CALCULATION SHEET 

Project: Mountain and Elm
Grimsby, Ontario  Prepared by: L.Galati

 Checked by: A. Kroetsch
Allowable Flows  Project No: 300053081

  Date: May 11, 2025

Runoff Equation Q = 2.78CIA (l/s)

where, C = runoff coefficient
I = rainfall intensity (mm/hr)

A = area (ha)
2.78= conversion factor

C % Imp
2709 m2

0.9 100%

1102 m2 0.70 71%
899 m2 0.71 73%

Total 4710 m2

I = ATc

I= Rainfall Intensity (mm/hr)
T= Time of concentration (hour)

(use T=10 min or 0.1666667hr)

Return Period A B C I
2 year 603.250 6.000 0.790 10 min 67.49 mm/hr
5 year 785.590 6.000 0.790 10 min 87.89 mm/hr

10 year 953.640 7.000 0.790 10 min 101.70 mm/hr
25 year 1119.020 7.000 0.790 10 min 119.34 mm/hr
50 year 1301.800 8.000 0.800 10 min 128.92 mm/hr

100 year 1426.130 8.000 0.800 10 min 141.23 mm/hr

2 year 5 year 10 year 25 year 50 year 100 year
101 = 45.7 59.5 68.9 80.8 87.3 95.7
102 = 14.4 18.8 21.7 25.5 27.5 30.1
103 = 12.0 15.6 18.1 21.2 22.9 25.1

60.1 78.3 90.6 106.3 114.8 125.8
12.0 15.6 18.1 21.2 22.9 25.1

2-Year Release to Balsam = 60.1 L/s

Allowable Release Rates (Post to Pre):

Allowable Release Rates (For Balsam Sewer):

Area

Areas 101 & 102 are draining to Balsam Steet. 
Proposed Flows to match current 2-year flow to 
Balsam

Total Site to Balsam Sewer
Total Site to Mountain/Elm ROW

101 - Site Area to onsite CBs and Balsam outlet

102 - Site Area to Balsam overland
103 - Site Area to Mountain and Elm 

T



CALCULATION SHEET 

Project: Mountain and Elm
Grimsby, Ontario  Prepared by: L.Galati

 Checked by: A. Kroetsch
Proposed Flows  Project No: 300053081

  Date: May 11, 2025

Runoff Equation Q = 2.78CIA (l/s)

where, C = runoff coefficient I = ATc

I = rainfall intensity (mm/hr) I= Rainfall Intensity (mm/hr)
A = area (ha) T= Time of concentration (hour)

2.78= conversion factor (use T=10 min or 0.1666667hr)

Drainage Area 201 C
Total Area 4019 m2 0.90

Return Period A B C I Q Allowable
2 year 603.250 6.000 0.790 10 min 67.49 mm/hr 67.82 L/s 60.11
5 year 785.590 6.000 0.790 10 min 87.89 mm/hr 88.31 L/s 60.11

100 year 1426.130 8.000 0.800 10 min 141.23 mm/hr 141.92 L/s 60.11

Drainage Area 202 - Unbcontrolled to Elm Street C
Total Area 287 m2 0.90

Return Period A B C I Q
2 year 603.250 6.000 0.790 10 min 67.49 mm/hr 4.84 L/s
5 year 785.590 6.000 0.790 10 min 87.89 mm/hr 6.31 L/s

100 year 1426.130 8.000 0.800 10 min 141.23 mm/hr 10.13 L/s

Drainage Area 203 - Uncontrolled to Mountain Street C
Total Area 360 m2 0.90

Return Period A B C I Q
2 year 603.250 6.000 0.790 10 min 67.49 mm/hr 6.07 L/s
5 year 785.590 6.000 0.790 10 min 87.89 mm/hr 7.91 L/s

100 year 1426.130 8.000 0.800 10 min 141.23 mm/hr 12.71 L/s

Drainage Area 204 - Uncontrolled to Balsam Lane C
Total Area 44 m2 0.90

Return Period A B C I Q
2 year 603.250 6.000 0.790 10 min 67.49 mm/hr 0.74 L/s
5 year 785.590 6.000 0.790 10 min 87.89 mm/hr 0.97 L/s

100 year 1426.130 8.000 0.800 10 min 141.23 mm/hr 1.55 L/s

Total Post Development Drainage Area 4710 m2

Allowable
Total to Mountain and Elm Street ROW 2-year 10.92 11.98

100-year 22.85 25.08

Net Site Conveyance
2 Year = 78.73 L/s

100 Year = 164.76 L/s

T

T

T

T



CALCULATION SHEET 

Project: Mountain and Elm
Grimsby, Ontario  Prepared by:

 Checked by:
2- Year Design Storm  Project No:

  Date:

A B C
2-year 603.3 6.00 0.79

Proposed Area Area (m2) C
Total 4,019 0.90

Storage Vol. Req. 

(m3)
Release Rate 

(L/s)

5 90.74 91.2 19.5 26.3 26.3 60.1
10 67.49 67.8 24.9 26.3 26.3 60.1
15 54.44 54.7 25.6 26.3 26.3 60.1
20 45.99 46.2 23.9 26.3 26.3 60.1
25 40.02 40.2 20.9 26.3 26.3 60.1
30 35.56 35.7 17.0 26.3 26.3 60.1
35 32.09 32.2 12.5 26.3 26.3 60.1
40 29.30 29.4 7.5 26.3 26.3 60.1
45 27.01 27.1 2.2 26.3 26.3 60.1
50 25.09 25.2 0.0 25.2 25.2 60.1
55 23.45 23.6 0.0 23.6 23.6 60.1
60 22.03 22.1 0.0 22.1 22.1 60.1
120 13.22 13.3 0.0 13.3 13.3 60.1

Quantity Control - Short Orifice Pipe Vault Sizing Calculations

Inside diameter = 150 mm Vault Area = 60.0 m2

Area = 0.0177 m2 Total Vol Provided= 84.0 m3

Outlet Invert = 91.00 masl 100-Yr Vol Required= 25.6 m3

Head = 0.35 m Top of Tank Elev = 92.40 masl Actual vs. Required
HWL= 91.43 masl Bottom of Tank Elev = 90.85 masl

C= 0.64 Tank HWL = 91.43 masl
Max Q= 26.3 L/s Outlet Invert = 91.00 masl

Active Storage Depth = 0.43 m
Tank Height = 1.55 m

Allowable Release Rate (2-yr existing to Balsam) = 60.1 L/s
2-year Uncontrolled Release Rate to Balsam (Area 203) = 0.74

2-Yr Storm Peak Release Rate from Vault 1 = 26.3 L/s
Total 2-yr Post-development flow to Balsam = 27.1 L/s

L.Galati
A. Kroetsch
300053081

May 11, 2025

Allowable Runoff from 
Site (L/s)

Stormwater Vault Design

Storm Vault - Area 201

Time 
(min)

Intensity 
(mm/hr)

Flows to Vault 
Runoff (L/s)

Storm Vault Total 
Runoff 

From Vault 
(L/s)



CALCULATION SHEET 

Project: Mountain and Elm
Grimsby, Ontario  Prepared by:

 Checked by:
5- Year Design Storm  Project No:

  Date:

A B C
5-year 785.6 6.00 0.79

Proposed Area Area (m2) C
Total 4,019 0.90

Storage Vol. Req. 

(m3)
Release Rate 

(L/s)

5 118.17 118.7 25.8 32.8 32.8 60.1
10 87.89 88.3 33.3 32.8 32.8 60.1
15 70.90 71.2 34.6 32.8 32.8 60.1
20 59.89 60.2 32.9 32.8 32.8 60.1
25 52.12 52.4 29.4 32.8 32.8 60.1
30 46.31 46.5 24.8 32.8 32.8 60.1
35 41.79 42.0 19.4 32.8 32.8 60.1
40 38.16 38.3 13.4 32.8 32.8 60.1
45 35.17 35.3 7.0 32.8 32.8 60.1
50 32.67 32.8 0.2 32.8 32.8 60.1
55 30.53 30.7 0.0 30.7 30.7 60.1
60 28.69 28.8 0.0 28.8 28.8 60.1
120 17.21 17.3 0.0 17.3 17.3 60.1

Quantity Control - Short Orifice Pipe Vault Sizing Calculations

Inside diameter = 150 mm Vault Area = 60.0 m2

Area = 0.0177 m2 Total Vol Provided= 84.0 m3

Outlet Invert = 91.00 masl 100-Yr Vol Required= 34.6 m3

Head = 0.50 m Top of Tank Elev = 92.40 masl Actual vs. Required
HWL= 91.58 masl Bottom of Tank Elev = 90.85 masl

C= 0.64 Tank HWL = 91.58 masl
Max Q= 32.8 L/s Outlet Invert = 91.00 masl

Active Storage Depth = 0.58 m
Tank Height = 1.55 m

Allowable Release Rate (5-yr existing to Balsam) = 60.1 L/s
5-year Uncontrolled Release Rate to Balsam (Area 203) = 0.97

5-Yr Storm Peak Release Rate from Vault 1 = 32.8 L/s
Total 5-yr Post-development flow to Balsam = 33.7 L/s

Stormwater Vault Design

Storm Vault - Area 201

Time 
(min)

Intensity 
(mm/hr)

Flows to Vault 
Runoff (L/s)

Storm Vault Total 
Runoff 

From Vault 
(L/s)

Allowable Runoff from 
Site (L/s)

L.Galati
A. Kroetsch
300053081

May 11, 2025



CALCULATION SHEET 

Project: Mountain and Elm
Grimsby, Ontario  Prepared by:

 Checked by:
100-Yr Design Storm  Project No:

  Date:

A B C
100-year 1426.1 8.0 0.80

Proposed Area Area (m2) C
Total 4,019 0.90

Storage Vol. 

Req. (m3)
Release Rate 

(L/s)

5 183.23 184.1 40.0 50.9 50.9 60.1
10 141.23 141.9 54.6 50.9 50.9 60.1
15 116.09 116.6 59.2 50.9 50.9 60.1
20 99.18 99.7 58.5 50.9 50.9 60.1
25 86.97 87.4 54.7 50.9 50.9 60.1
30 77.68 78.1 48.9 50.9 50.9 60.1
35 70.37 70.7 41.6 50.9 50.9 60.1
40 64.44 64.8 33.2 50.9 50.9 60.1
45 59.53 59.8 24.0 50.9 50.9 60.1
50 55.39 55.7 14.2 50.9 50.9 60.1
55 51.84 52.1 3.9 50.9 50.9 60.1
60 48.77 49.0 0.0 49.0 49.0 60.1
120 29.40 29.5 0.0 29.5 29.5 60.1

Quantity Control - Short Orifice Pipe Vault Sizing Calculations

Inside Diameter 150 mm Vault Area = 60.0 m2

Area 0.0177 m2 Total Vol Provided= 84.0 m3

Outlet Invert = 91.00 masl 100-Yr Vol Required= 71.0 m3

Head = 1.11 m Top of Tank Elev = 92.40 masl
HWL= 92.18 masl Bottom of Tank Elev = 90.85 masl

C= 0.64 Tank HWL = 92.18 masl
Max Q= 50.9 L/s Outlet Invert = 91.00 masl

Active Storage Depth = 1.18 m
Tank Height = 1.55 m

Freeboard = 0.22 m
Allowable Release Rate to Balsam = 60.11 L/s

100-year Uncontrolled Release Rate to Balsam (Area 203) = 1.55 L/s
100-Yr Storm Peak Release Rate from Vault 1 = 50.92 L/s
Total 100-yr post development flows to Balsam = 52.47

L.Galati
A. Kroetsch
300053081

May 11, 2025

Allowable Runoff from 
Site (L/s)

Stormwater Vault Design

Storm Vault - Area 201

Time 
(min)

Intensity 
(mm/hr)

Flows to Vault 
Runoff (L/s)

Storm Vault Total 
Runoff 

From Vault 
1 (L/s)



Imbrium® Systems
ESTIMATED NET ANNUAL SEDIMENT (TSS) LOAD REDUCTION

Recommended Stormceptor EF Model: EF4
Estimated Net Annual Sediment (TSS) Load Reduction (%): 88

Project Name: Woolverton

Project Number: 67737

Designer Name: Laura Galati

Designer Company: R.J. Burnside & Associates 

Designer Email: laura.galati@rjburnside.com

Designer Phone: 905-821-5945

EOR Name:  

EOR Company:
EOR Email:
EOR Phone:

Province: Ontario

City: Grimsby

Nearest Rainfall Station: HAMILTON RBG CS

Climate Station Id: 6153301

Years of Rainfall Data: 20

Net Annual Sediment 
(TSS) Load Reduction 

Sizing Summary
Stormceptor 

Model
TSS Removal 
Provided (%)

EF4 88
EF5 92
EF6 94
EF8 98

EF10 99
EF12 100

Oil / Fuel Spill Risk Site? No

Upstream Flow Control? No

Peak Conveyance (maximum) Flow Rate (L/s): 

Influent TSS Concentration (mg/L): 200

Estimated Average Annual Sediment Load (kg/yr): 502

Estimated Average Annual Sediment Volume (L/yr): 408

Required Water Quality Runoff Volume Capture (%): 90.00

Estimated Water Quality Flow Rate (L/s): 11.27

Runoff Coefficient 'c': 0.90

Drainage Area (ha): 0.40

% Imperviousness: 100.00

Particle Size Distribution: Fine

Target TSS Removal (%): 80.0

Site Name:

Water Quality Runoff Volume Capture (%): > 90

05/11/2025
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THIRD-PARTY TESTING AND VERIFICATION
►Stormceptor® EF and Stormceptor® EFO are the latest evolutions in the Stormceptor® oil-grit separator (OGS) technology 
series, and are designed to remove a wide variety of pollutants from stormwater and snowmelt runoff. These technologies have 
been third-party tested in accordance with the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators and 
performance has been third-party verified in accordance with the ISO 14034 Environmental Technology Verification (ETV) 
protocol.

PERFORMANCE
►Stormceptor® EF and EFO remove stormwater pollutants through gravity separation and floatation, and feature a patent-
pending design that generates positive removal of total suspended solids (TSS) throughout each storm event, including high-
intensity storms. Captured pollutants include sediment, free oils, and sediment-bound pollutants such as nutrients, heavy metals, 
and petroleum hydrocarbons. Stormceptor is sized to remove a high level of TSS from the frequent rainfall events that contribute 
the vast majority of annual runoff volume and pollutant load. The technology incorporates an internal bypass to convey excessive 
stormwater flows from high-intensity storms through the device without resuspension and washout (scour) of previously 
captured pollutants. Proper routine maintenance ensures high pollutant removal performance and protection of downstream 
waterways. 

PARTICLE SIZE DISTRIBUTION (PSD)
►The Canadian ETV PSD shown in the table below was used, or in part, for this sizing. This is the identical PSD that is referenced 
in the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators for both sediment removal testing and scour testing. 
The Canadian ETV PSD contains a wide range of particle sizes in the sand and silt fractions, and is considered reasonably 
representative of the particle size fractions found in typical urban stormwater runoff.
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Rainfall 
Intensity
(mm / hr)

Percent 
Rainfall 

Volume (%)

Cumulative 
Rainfall Volume 

(%)

Flow Rate 

(L/s)

Flow Rate 
(L/min)

Surface 
Loading Rate 

(L/min/m²)

Removal 
Efficiency 

(%)

Incremental 
Removal (%)

Cumulative 
Removal 

(%)
0.50 9.1 9.1 0.50 30.0 25.0 100 9.1 9.1

1.00 19.0 28.0 1.00 60.0 50.0 100 19.0 28.0

2.00 15.5 43.5 2.00 120.0 100.0 96 14.9 42.9

3.00 12.1 55.6 3.00 180.0 150.0 89 10.8 53.7

4.00 8.2 63.8 4.00 240.0 200.0 83 6.8 60.5

5.00 6.5 70.4 5.00 300.0 250.0 81 5.3 65.8

6.00 5.5 75.9 6.00 360.0 300.0 78 4.3 70.1

7.00 3.2 79.0 7.01 420.0 350.0 76 2.4 72.5

8.00 2.9 81.9 8.01 480.0 400.0 74 2.2 74.7

9.00 3.2 85.2 9.01 540.0 450.0 73 2.4 77.0

10.00 2.7 87.9 10.01 600.0 500.0 72 2.0 79.0

11.00 1.7 89.6 11.01 661.0 550.0 72 1.3 80.3

12.00 1.5 91.1 12.01 721.0 600.0 71 1.0 81.3

13.00 1.1 92.2 13.01 781.0 651.0 70 0.8 82.1

14.00 0.9 93.1 14.01 841.0 701.0 70 0.6 82.7

15.00 1.4 94.5 15.01 901.0 751.0 70 1.0 83.7

16.00 0.6 95.1 16.01 961.0 801.0 69 0.4 84.1

17.00 0.5 95.6 17.01 1021.0 851.0 69 0.3 84.4

18.00 0.3 95.9 18.01 1081.0 901.0 68 0.2 84.7

19.00 0.5 96.4 19.02 1141.0 951.0 68 0.4 85.0

20.00 0.4 96.8 20.02 1201.0 1001.0 68 0.3 85.3

21.00 0.8 97.6 21.02 1261.0 1051.0 69 0.5 85.8

22.00 0.2 97.8 22.02 1321.0 1101.0 70 0.1 86.0

23.00 0.4 98.2 23.02 1381.0 1151.0 71 0.3 86.3

24.00 0.7 98.9 24.02 1441.0 1201.0 72 0.5 86.7

25.00 0.0 98.9 25.02 1501.0 1251.0 73 0.0 86.7

30.00 0.7 99.7 30.02 1801.0 1501.0 70 0.5 87.3

35.00 0.3 100.0 35.03 2102.0 1751.0 60 0.2 87.5

40.00 0.0 100.0 40.03 2402.0 2002.0 53 0.0 87.5

45.00 0.0 100.0 45.04 2702.0 2252.0 47 0.0 87.5

Estimated Net Annual Sediment (TSS) Load Reduction = 87 %
Climate Station ID: 6153301 Years of Rainfall Data: 20
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RAINFALL DATA FROM HAMILTON RBG CS RAINFALL STATION

INCREMENTAL AND CUMULATIVE TSS REMOVAL 
FOR THE RECOMMENDED STORMCEPTOR® MODEL
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Maximum Pipe Diameter / Peak Conveyance
Stormceptor 

EF / EFO Model Diameter Min Angle Inlet / 
Outlet Pipes

Max Inlet Pipe 
Diameter 

Max Outlet Pipe 
Diameter 

Peak Conveyance 
Flow Rate 

(m) (ft) (mm) (in) (mm) (in) (L/s) (cfs)
EF4 / EFO4 1.2 4 90 609 24 609 24 425 15
EF5 / EFO5 1.5 5 90 762 30 762 30 710 25
EF6 / EFO6 1.8 6 90 914 36 914 36 990 35
EF8 / EFO8 2.4 8 90 1219 48 1219 48 1700 60

EF10 / EFO10 3.0 10 90 1828 72 1828 72 2830 100
EF12 / EFO12 3.6 12 90 1828 72 1828 72 2830 100

►Stormceptor® EF and EFO feature an internal bypass and superior scour prevention technology that have been demonstrated 
in third-party testing according to the scour testing provisions of the Canadian ETV Procedure for Laboratory Testing of Oil-Grit 
Separators, and the exceptional scour test performance has been third-party verified in accordance with the ISO 14034 ETV 
protocol. As a result, Stormceptor EF and EFO are approved for online installation, eliminating the need for costly additional 
bypass structures, piping, and installation expense.

SCOUR PREVENTION AND ONLINE CONFIGURATION   

DESIGN FLEXIBILITY
►Stormceptor® EF and EFO offers design flexibility in one simplified platform, accepting stormwater flow from a single inlet pipe 
or multiple inlet pipes, and/or surface runoff through an inlet grate. The device can also serve as a junction structure, 
accommodate a 90-degree inlet-to-outlet bend angle, and can be modified to ensure performance in submerged conditions.  

OIL CAPTURE AND RETENTION
►While Stormceptor® EF will capture and retain oil from dry weather spills and low intensity runoff, Stormceptor® EFO has 
demonstrated superior oil capture and greater than 99% oil retention in third-party testing according to the light liquid re-
entrainment testing provisions of the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators. Stormceptor EFO is 
recommended for sites where oil capture and retention is a requirement.   
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INLET-TO-OUTLET DROP 
Elevation differential between inlet and outlet pipe inverts is dictated by the angle 
at which the inlet pipe(s) enters the unit.
0° - 45° :  The inlet pipe is 1-inch (25mm) higher than the outlet pipe.
45° - 90° :  The inlet pipe is 2-inches (50mm) higher than the outlet pipe.

HEAD LOSS    
The head loss through Stormceptor EF is similar to that of a 60-degree bend 
structure. The applicable K value for calculating minor losses through the unit is 1.1. 
 For submerged conditions the applicable K value is 3.0.  

Pollutant Capacity

Stormceptor  
EF / EFO

Model 
Diameter 

Depth (Outlet 
Pipe Invert to 
Sump Floor) 

Oil Volume 

Recommended 
Sediment 

Maintenance Depth * 

Maximum 
Sediment Volume * 

 

Maximum 
Sediment Mass ** 

(m) (ft) (m) (ft) (L) (Gal) (mm) (in) (L) (ft³) (kg) (lb)
EF4 / EFO4 1.2 4 1.52 5.0 265 70 203 8 1190 42 1904 5250
EF5 / EFO5 1.5 5 1.62 5.3 420 111 305 10 2124 75 2612 5758
EF6 / EFO6 1.8 6 1.93 6.3 610 160 305 12 3470 123 5552 15375
EF8 / EFO8 2.4 8 2.59 8.5 1070 280 610 24 8780 310 14048 38750

EF10 / EFO10 3.0 10 3.25 10.7 1670 440 610 24 17790 628 28464 78500
EF12 / EFO12 3.6 12 3.89 12.8 2475 655 610 24 31220 1103 49952 137875

*Increased sump depth may be added to increase sediment storage capacity 
** Average density of wet packed sediment in sump = 1.6 kg/L (100 lb/ft³ ) 

STANDARD STORMCEPTOR EF/EFO DRAWINGS
For standard details, please visit http://www.imbriumsystems.com/stormwater-treatment-solutions/stormceptor-ef

STANDARD STORMCEPTOR EF/EFO SPECIFICATION
For specifications, please visit http://www.imbriumsystems.com/stormwater-treatment-solutions/stormceptor-ef
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PART 1 – GENERAL

1.1 WORK INCLUDED

This section specifies requirements for selecting, sizing, and designing an underground Oil Grit Separator (OGS)  
device for stormwater quality treatment, with third-party testing results and a Statement of Verification in accordance 
with ISO 14034 Environmental Management – Environmental Technology Verification (ETV).

1.2 REFERENCE STANDARDS & PROCEDURES

          ISO 14034:2016 Environmental management – Environmental technology verification (ETV)

          Canadian Environmental Technology Verification (ETV) Program’s Procedure for Laboratory Testing of Oil-
          Grit Separators.
 
1.3 SUBMITTALS 
  
          1.3.1     All submittals, including sizing reports & shop drawings, shall be submitted upon request with each  
          order to the contractor then forwarded to the Engineer of Record for review and acceptance.  Shop drawings 
          shall detail all OGS components, elevations, and sequence of construction.

          1.3.2     Alternative devices shall have features identical to or greater than the specified device, including: 
          treatment chamber diameter, treatment chamber wet volume, sediment storage volume, and oil storage
          volume.

          1.3.3    Unless directed otherwise by the Engineer of Record, OGS stormwater quality treatment product 
          substitutions or alternatives submitted within ten days prior to project bid shall not be accepted. All alternatives 
          or substitutions submitted shall be signed and sealed by a local registered Professional Engineer, based on 
          the exact same criteria detailed in Section 3, in entirety, subject to review and approval by the Engineer of 
          Record.  

PART 2 – PRODUCTS

2.1 OGS POLLUTANT STORAGE

The OGS device shall include a sump for sediment storage, and a protected volume for the capture and storage of 
petroleum hydrocarbons and buoyant gross pollutants. The minimum sediment & petroleum hydrocarbon storage 
capacity shall be as follows:

          2.1.1         4 ft (1219 mm) Diameter OGS Units:          1.19 m³ sediment  /  265 L oil

                           5 ft (1524 mm) Diameter OGS Units:          1.95 m³ sediment  /  420L oil

                           6 ft (1829 mm) Diameter OGS Units:          3.48 m³ sediment  /  609 L oil

                           8 ft (2438 mm) Diameter OGS Units:          8.78 m³ sediment  /  1,071 L oil

                           10 ft (3048 mm) Diameter OGS Units:        17.78 m³ sediment  /  1,673 L oil

                           12 ft (3657 mm) Diameter OGS Units:        31.23 m³ sediment  /  2,476 L oil

PART 3 – PERFORMANCE & DESIGN

STANDARD PERFORMANCE SPECIFICATION FOR
 “OIL GRIT SEPARATOR” (OGS) STORMWATER QUALITY TREAMENT DEVICE
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3.1 GENERAL
 
The OGS stormwater quality treatment device shall be verified in accordance with ISO 14034:2016 Environmental 
management – Environmental technology verification (ETV).  The OGS stormwater quality treatment device shall 
remove oil, sediment and gross pollutants from stormwater runoff during frequent wet weather events, and retain 
these pollutants during less frequent high flow wet weather events below the insert within the OGS for later removal 
during maintenance. The Manufacturer shall have at least ten (10) years of local experience, history and success in 
engineering design, manufacturing and production and supply of OGS stormwater quality treatment device systems, 
acceptable to the Engineer of Record.

3.2 SIZING METHODOLOGY

The OGS device shall be engineered, designed and sized to provide stormwater quality treatment based on treating a 
minimum of 90 percent of the average annual runoff volume and a minimum removal of an annual average 60% of 
the sediment (TSS) load based on the Particle Size Distribution (PSD) specified in the sizing report for the specified 
device. Sizing of the OGS shall be determined by use of a minimum ten (10) years of local historical rainfall data 
provided by Environment Canada. Sizing shall also be determined by use of the sediment removal performance data 
derived from the ISO 14034 ETV third-party verified laboratory testing data from testing conducted in accordance with 
the Canadian ETV protocol Procedure for Laboratory Testing of Oil-Grit Separators, as follows:

3.2.1 Sediment removal efficiency for a given surface loading rate and its associated flow rate shall be based 
on sediment removal efficiency demonstrated at the seven (7) tested surface loading rates specified in the 
protocol, ranging 40 L/min/m² to 1400 L/min/m², and as stated in the ISO 14034 ETV Verification Statement 
for the OGS device.

3.2.2 Sediment removal efficiency for surface loading rates between 40 L/min/m² and 1400 L/min/m² shall be 
based on linear interpolation of data between consecutive tested surface loading rates.

3.2.3 Sediment removal efficiency for surface loading rates less than the lowest tested surface loading rate of 
40 L/min/m² shall be assumed to be identical to the sediment removal efficiency at 40 L/min/m². No 
extrapolation shall be allowed that results in a sediment removal efficiency that is greater than that 
demonstrated at 40 L/min/m².

3.2.4 Sediment removal efficiency for surface loading rates greater than the highest tested surface loading rate 
of 1400 L/min/m² shall assume zero sediment removal for the portion of flow that exceeds 1400 L/min/m², and 

shall be calculated using a simple proportioning formula, with 1400 L/min/m² in the numerator and the higher 
surface loading rate in the denominator, and multiplying the resulting fraction times the sediment removal 
efficiency at 1400 L/min/m².

The OGS device shall also have sufficient annual sediment storage capacity as specified and calculated in Section 
2.1. 

3.3 CANADIAN ETV or ISO 14034 ETV VERIFICATION OF SCOUR TESTING

The OGS device shall have Canadian ETV or ISO 14034 ETV Verification of third-party scour testing conducted in 
accordance with the Canadian ETV Program’s Procedure for Laboratory Testing of Oil-Grit Separators.  

          3.3.1 To be acceptable for on-line installation, the OGS device must demonstrate an average scour test 
          effluent concentration less than 10 mg/L at each surface loading rate tested, up to and including 
          2600 L/min/m².

www.imbriumsystems.comPage 8info@imbriumsystems.com



www.imbriumsystems.comPage 9info@imbriumsystems.com



 
 

 

 

 

 

 

Appendix E 
 

Sanitary Calculations 

 

 

    

 

  

 

  

A
ppendix E 

  



CALCULATION SHEET 

Project: 13 Mountain St & 19 Elm St  Prepared by: L.Galati
Grimsby, Ontario  Checked by: A.Kroetsch

 Project No: 300053081
Sanitary Servicing Analysis   Date: May 11, 2025

Commercial

Commercial Population 500 sq.ft (46.5 m2) per employee = 0.0215 P/m2

(per Regional Municipality of Niagara Development Charges Background Study (May 30, 2022) [Prepared By: Watson & Associates] )

Building Address Stories Building Area (m2) GFA (ha) P/m2 Population
Existing Woolverton Hall 1 156.2 0.016 0.0215 3
New Commercial 1 277.6 0.028 0.0215 6

Total 9

Q (ICI)= 310 L/cap/day

M= 1+ 14
4+(P/1000)1/2

M= 4.00 (Value between 2 and 4)

Q (ICI)= 0.13 L/s

Residential
Units PPU Population

45 1.2 54
132 2 264
177 318

Q= 255 L/cap/day P x Q x M
86400

M= 1+ 14
4+(P/1000)1/2

M= 4.00 (Value between 2 and 4)

Q(residential)= 3.75 L/s

Groundwater Pump Rate

Q (Peak)= 1.00 L/s

Infiltration

Infiltration Allowance= 0.4 L/s/ha
A= 0.34 ha

Qinfiltration= 0.14 L/s

Qproposed total = 5.02 L/s

(Niagara Region Water & Wastewater Master Servicing
Plan (2021) Volume 4)

Q= +(A x I)

Studio & 1 Bedroom=
2 & 3 Bedroom =

Total=

(Niagara Region Water & Wastewater Master Servicing
Plan (2021) Volume 4)

*Groundwater Pump Rate, based on preliminary Hydrogeological 
Information for Long Term Discharge of 28,500 L/day or 0.33 L/s. 
Refer to Preliminary Groundwater Summary information provided 
in this Appendix.

PPU from: Regional Municipality of Niagara 
Development Charges Background Study (May 
30, 2022) [Prepared By: Watson & Associates]



R.J. Burnside & Associates Limited
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