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1.0 Introduction 

SCS Consulting Group Ltd. has been retained by 547 Bayfield Inc. to prepare a Servicing 
and Stormwater Management (SWM) Report for a proposed commercial development 
located at 545 & 547 Bayfield Street in the City of Barrie. 

1.1 Purpose of the Report 

The Servicing and SWM Report has been prepared in support of the Site Plan 
applications for the proposed development. The Site Plan is provided in Appendix A. 

The purpose of this report is to demonstrate that the proposed development can be 
accommodated by the external storm, sanitary and water infrastructure and to define 
the proposed servicing and grading designs for the site plan application in accordance 
with the City of Barrie, Nottawasaga Valley Conservation Authority (NVCA), the Ontario 
Building Code, and the Ministry of Environment, Conservation and Parks (MECP) design 
criteria. 

1.2 Study Area 

The proposed development is considered Phase 1 of the site on 545 & 547 Bayfield 
Street. It is comprised of two (2) existing commercial buildings located within the 
Nottawasaga Watershed in the City of Barrie. As shown on Figure 1.1, the study area is 
bound by: 

 Existing commercial development to the north;  
 Existing commercial development to the south; 
 Greenspace lands to the east (other lands owned by the applicant, slated 

as Phase 2 of the development); and 
 Bayfield Street to the west. 
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Figure 1.1: Site Location Plan 

The proposed Phase 1 development is approximately 0.80 ha in size and proposes to 
repurpose the existing commercial buildings into a car wash and detailing centre (refer 
to the Site Plan in Appendix A). Access to the proposed development is proposed from 
Bayfield Street. 

1.3 Background Servicing Information 

In preparation of the servicing and SWM strategies, the following design guidelines and 
standards were used: 

 Municipal design guidelines and standards (i.e. Stormwater Infrastructure 
Design Standard, City of Barrie (June 2023));  
 Conservation Authority SWM guidelines (i.e. NVCA Stormwater Technical 
Guide, Nottawasaga Valley Conservation Authority (December 2013); 
 Lake Simcoe Protection Plan (July 2009); 
 Ministry of Environment, Conservation and Parks (MECP) Stormwater 
Management Planning and Design Manual (March 2003); and 
 Ministry of Transportation (MTO) Drainage Management Manual (1997). 

The site servicing and SWM strategies in this report are based on the following reports: 

 Topographic Plan of Part of Lot 18 Concession 4 (Geographic Township of 
Vespra), City of Barrie prepared by Schaeffer Dzaldov Purcell Ltd (September 
2023); 
 Stormwater Management Report – Pond 1, East Bayfield Secondary Plan 
Area, City of Barrie, prepared by Richardson Engineering Ltd. (May 1999); 
 Klassic Car Wash – Detailing Centre Site Plan prepared by Bicorp Design 
Group Ltd (March 2024); and 
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 Geotechnical Investigation for Proposed Car Wash Facility, 547 Bayfield 
Street, City of Barrie, prepared by Soil Engineers Ltd. (April 2024). 

The site servicing and SWM strategies are also based on the following approved 
Engineering Drawings: 

 547 Bayfield Street - Water Service Drawing. prepared by City of Barrie 
Municipal Works, dated November 2007; 

 Bayfield Street Watermain Extension - Sta. 0+680 to Sta. 1+025 - Plan & 
Profile As-Constructed Drawings Dwg No 001.005, prepared by Ainley and 
Associates Ltd., dated July 1950; and 

 Bayfield Street Improvements - Sta. 2+180 to Sta. 2+340 - Plan & Profile 
As-Constructed Drawings Dwg No 9110-PP5, prepared by Richardson 
Engineering Ltd., dated August 1999. 

The above listed drawings have been included in Appendix B. 
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2.0 Storm Servicing 

2.1 Existing Storm Sewer System 

As indicated in the record drawings (Appendix B), the sizes and locations of the existing 
storm sewers surrounding the site are:  

 A 750mmØ concrete storm sewer on Bayfield Street flowing south; 
 A 1950mmØ concrete storm sewer within the sanitary and storm 

servicing easement to the south of the site flowing east; and 
 A Ditch Inlet CB at the southeastern corner of the property connecting to 

the 1950mm storm sewer noted above. 

2.2 Proposed Storm Sewer System 

The development is proposed to continue to manage storm drainage in the way it is 
managed currently on-site. No storm sewers are proposed, as the site is proposed to 
sheet drain into the Phase 2 lands east of the proposed Phase 1 development. The roof 
drains are proposed to discharge at-grade. The water is then directed to an enhanced 
grassed swale, promoting infiltration and evapotranspiration conveying runoff water 
east, subsequently continuing into the existing swale, which conveys water south into 
an existing ditch inlet catchbasin at the southeast corner of the Phase 2 lands. The swale 
and catchbasin are shown on the site survey in Appendix B. 
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3.0 Stormwater Management 

3.1 Existing Drainage 

The existing lands (0.80 ha) drain east via overland flow into the existing Phase 2 lands 
adjacent to the proposed development (Catchment 101 on Figure 3.1). An external area 
from the eastern part of Bayfield Street conveys runoff through the site to the east as 
well (Catchment 102 on Figure 3.1). Runoff from the site outlets to a tributary to the 
Willow Creek. 

3.2 Existing Peak Flows 

The target release rates for the proposed development are the existing peak runoff 
rates for the subject lands for storms up to and including the 100-year storm event. The 
rational method was used to determine the target release rates from the site based on 
Intensity-Duration-Frequency (IDF) rainfall curves from the City of Barrie Design 
Standards. Supporting calculations are provided in Appendix C. Table 3.1 summarizes 
the existing peak flows from the Phase 1 development to the Phase 2 lands. 

Table 3.1: Summary of Existing Peak Flows 

Return 
Period 
Storm 

Outlet 
Location 
(L/s) 

2 Year 153.7 

5 Year 201.8 

10 Year 233.8 

25 Year 275.0 

50 Year 304.7 

100 Year 335.1 

3.3 Stormwater Runoff Control Criteria 

The following stormwater runoff control criteria have been established based on the 
City of Barrie design criteria (June 2023) and the MECP Stormwater Management 
Planning and Design Manual (2003). The stormwater runoff criteria are summarized 
below in Table 3.2. 

Table 3.2 Stormwater Runoff Control Criteria 

Criteria Control Measure 

Quantity Control Control proposed peak flows to existing peak flows for the 2 
through 100-year storm events (City of Barrie, NVCA). 

Quality Control Provide MECP Enhanced (Level 1) Protection for 80% TSS Removal. 
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Criteria Control Measure 

Erosion Control The first 5 mm of rainfall runoff is to be retained on-site (NVCA). 

Water Budget Where feasible, measures to minimize development impacts on 
the water balance to be incorporated into the development design 
(i.e. infiltration measures). 
Maintain groundwater recharge as the site is located within Well 
Head Protection Area – Q1 &Q2 (WHPA-Q) as set forth in the CTC 
Source Protection Plan.(NVCA, CTC Source Protection Plan). 

3.4 Stormwater Best Management Practices Selection 

In accordance with the Ministry of Environment Stormwater Management Planning and 
Design Manual (2003), a review of stormwater management best practices was 
completed using a treatment train approach, which evaluated at-source, conveyance 
system, and end-of-pipe alternatives. The potential best management practices were 
evaluated based on the stormwater management objectives listed in Table 3.2. 

The following site characteristics were taken into consideration: 

 Developable area of 0.80 ha consisting of commercial development; 
 The site is located within the Willow Creek Subwatershed; and 
 The site consists of asphalt underlain with sandy silt and silty sand till 

with traces of clay and gravel. 

The following are examples of at-source, conveyance and end-of-pipe controls that were 
evaluated for use in the proposed development. While evaluating the following controls, 
cost, feasibility, groundwater and grading constraints were taken into consideration. 

At-Source Controls 

At-source controls are at-source measures that reduce runoff prior to stormwater 
entering the conveyance system, such as: 

 Increased Topsoil Depth; 
 Roof Leaders to Grassed Areas; 
 Passive Landscaping; 
 Roof Runoff to Soak-away Pits; 
 Roof Runoff to Retention Cisterns (Rainwater Harvesting); 
 Green Roofs; 
 Rooftop and/or Parking Lot Detention Storage; 
 Pervious Pavements; and 
 Infiltration Trenches. 

Conveyance Controls 
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Conveyance controls provide treatment of stormwater during the transport of runoff 
from individual lots to the receiving watercourse or end-of-pipe facility. Examples of 
conveyance controls include: 

 Grassed Swales; 
 Catchbasin Inserts; and 
 Perforated Pipe System. 

End-of-Pipe Controls 

End-of-pipe stormwater management facilities receive stormwater flows from a 
conveyance system (i.e., storm sewers or ditches) and provide treatment of stormwater 
prior to discharging flows to the receiving watercourse. Typical end-of-pipe controls 
include: 

 Stormwater Detention Facility; 
 Wetlands; 
 Dry ponds; and 
 Manufactured Treatment Device. 

3.4.1 At-Source Controls Evaluation 

It is noted these controls are proposed on private properties. Incorporating controls that 
require minimal routine maintenance can be an effective method in the treatment train 
approach to SWM. The following controls have been evaluated for use in the proposed 
development: 

Increased Topsoil Depth 

An increase in the proposed topsoil depth is recommended to promote at source 
infiltration (minimum 0.3 m depth). Increased topsoil depth will also contribute to at 
source quality and quantity control and will contribute to ground water recharge. A 
Error! Reference source not found.topsoil depth of 0.30 m is proposed. 

Roof Leaders to Grassed Areas 

Roof leaders will be discharged to grassed areas to promote at-source infiltration, 
thereby contributing to water quality and quantity control. 

Passive Landscaping 

Planting of gardens and other vegetation designed to minimize local runoff or use 
rainwater as a watering source can be used to reduce rainwater runoff by increasing 
evaporation, transpiration, infiltration and contribute to groundwater recharge. By 
promoting infiltration through passive landscaping, water quality and quantity control is 
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provided for the volume of water infiltrated. Passive landscaping can provide significant 
stormwater management benefits as part of the overall treatment train approach for 
the proposed development. 

Roof Runoff to Soak-away Pits – Directing roof runoff to subsurface soak-away pits can 
be used to promote infiltration. By promoting infiltration water quality and quantity 
controls are provided for the volume of water retained. Infiltration of roof runoff can 
provide significant SWM benefits as part of the overall treatment train approach for the 
proposed development. The extents of the parking encompass the majority of the site 
and therefore a soak-away pit is not feasible for this application. 

Roof Runoff to Retention Cisterns (Rainwater Harvesting) – Directing roof runoff to 
rainwater retention cisterns (i.e. rain barrels or greywater re-use) will contribute to 
water quality and water balance control. The retained rainwater can be harvested for 
reuse such as irrigation and/or greywater use. A retention cistern is not proposed for 
this application. 

Green Roofs – Best suited for flat roofs, green roofs provide rainwater retention in the 
growing medium where it is evaporated, evapo-transpired, or slowly drains away after 
the rainfall event. The roof plans do not reflect green roof technology. 

Rooftop and/or Parking Lot Detention Storage – Often employed with large rooftop or 
parking lot footprints, flow attenuation for quantity or extended detention control can 
be provided via a flow restriction with stormwater storage provided via ponding either 
on rooftops or parking lots. The proposed development is not proposing to have rooftop 
storage amongst the flat rooftops or parking detention storage in the parking lots. 

Pervious Pavement 

By encouraging infiltration and filtration, pervious pavement can contribute to water 
quality, balance, and erosion control. While feasible for the private laneways and 
parking areas, the maintenance requirement is high and it is not recommended for this 
application. 

Infiltration Trenches 

To meet water quality, erosion and water balance requirements, infiltration is proposed 
under the enhanced swale east of the site leading to the Phase 2 lands. 

An evaluation of the suitability of potential lot-level controls for the proposed 
development is provided in Table 3.3. 
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3.4.2 Conveyance Controls Evaluation 

Conveyance controls provide treatment of stormwater during the transport of runoff 
from individual lots to the receiving watercourse or end-of-pipe facility. The following 
conveyance controls have been evaluated for use in the proposed development: 

Enhanced Grassed Swales 

Enhanced grassed swales conveying runoff promote infiltration, filtration, and 
evapotranspiration, contributing to water quality and quantity control, and contribute 
to groundwater recharge. Grassed swales need an unimpeded and relatively wide 
stretch of landscaped area, such as within a wide boulevard with no driveways, to 
function properly. Runoff from the site is conveyed to a proposed north-south grassed 
swale, conveying runoff to an east-bound enhanced grassed swale ultimately outlet to 
the existing southbound swale in the Phase 2 lands. 

Catchbasin Inserts 

Catchbasin inserts are placed to provide an opportunity to allow the sediments in the 
runoff water to settle rather than be conveyed directly to the storm sewer as well as 
protect from re-dispersion of the sediments in the sump. This technology is useful as a 
screening measure upstream of centralized treatment or storage facilities to prevent 
sediment loading and provide an extended maintenance period. There are no 
catchbasins proposed within the site, therefore catchbasin inserts are not proposed. 

Perforated Pipe System  

Where rear lot catch basins are required due to grading constraints, a perforated pipe 
system could be incorporated into the rear lot catchbasin design to promote infiltration 
of ‘clean’ stormwater runoff. By promoting infiltration, water quality and quantity 
controls are provided for the volume of water retained. Infiltration can provide 
significant SWM benefits as part of the overall treatment train approach for the 
proposed development.  The proposed enhanced grassed swales can provide adequate 
water quality and quantity control, therefore perforated pipe system is not proposed. 

An evaluation of the suitability of potential conveyance BMPs is provided in Table 3.3. 

3.4.3 Proposed End-of-Pipe Controls 

While at-source and conveyance system controls are valuable components of the overall 
SWM plan, on their own they are not sufficient to meet the quantity and quality control 
objectives for the proposed development. End-of-pipe stormwater management 
facilities receive stormwater flows from a conveyance system (i.e., storm sewers or 
ditches) and provide treatment of stormwater prior to discharging flows to the receiving 
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outlet. Accordingly, the following end-of-pipe controls have been evaluated for use in 
the proposed development: 

Stormwater Detention Facility 

To accommodate a potentially reduced release rate, stormwater detention facilities can 
be utilized to store stormwater runoff. A stormwater detention facility is not proposed in 
the Phase 1 area. 

Wet Ponds, Wetlands, Dry Ponds 

Sized following the MECP criteria, these end-of-pipe facilities can provide water quality, 
quantity, and erosion control treatment. Due to the size of the proposed development 
and the presence of the parking lots, these facilities are not proposed. 

Manufactured Treatment Device 

A properly sized manufactured treatment device (MTD) can assist in providing MECP 
Enhanced (Level 1) treatment and can contribute to the treatment train approach for 
water quality control. An MTD unit is not proposed as conveyance through enhanced 
grassed swale will provide quality control. 

Table 3.3 below summarizes the recommended stormwater management Best 
Management Practices (BMPs) for the proposed development. 

Table 3.3: Summary of the Recommended Best Management Practices (BMPs) 

Stormwater Management Control Recommended BMP 

At-Source Controls 

Increased Topsoil Depth 

Roof Leaders to Grassed Areas 

Passive Landscaping 

Conveyance System Controls Enhanced Grassed Swale 

End of Pipe Controls -- 

3.5 Proposed Storm Drainage 

The proposed major and minor system flow patterns and drainage areas are shown on 
Figure 3.2. As illustrated, the proposed development will convey runoff east via 
overland flow into the existing Phase 2 lands adjacent to the proposed development 
(0.86 ha, Catchment 201 and 202 on Figure 3.2). Major and minor system flows from the 
majority of the proposed development will be captured and conveyed via an enhanced 
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grassed swale (Figure 3.2) which outlets to the Phase 2 lands. Runoff from the site 
eventually outlets to the East Bayfield secondary plan area SWM pond located northeast 
of the site. 

3.5.1 Proposed Infiltration Measures 

A Low Impact Development (LID) design for the proposed development has been shown 
on Figure 3.2 and the attached Grading Plan (Appendix F, GR-1).  

As shown, the proposed development will convey runoff to the proposed enhanced 
swale which will capture and infiltrate the first 5 mm of rainfall. The permeability rate of 
10-3 to 10-4 cm/s was obtained from the Geotechnical Investigation prepared by Soil 
Engineers Ltd. (attached in Appendix B). The corresponding infiltration rates of 50 
mm/hr has been used conservatively for the drawdown calculations. Supporting 
calculations are included in Appendix C. 

As identified on the attached drawing and in the attached calculations, the infiltration 
trench underneath the enhanced grassed swales is designed to be 1.4 m wide and 0.3 m 
deep to retain over 5.7 mm for the Catchment 201 of rainfall over any storm event. This 
retention satisfies the requirements for erosion control and water budget as laid out in 
Table 3.2 above. 

3.5.2 Quantity Control 

Proposed release rates and required storage volumes were calculated using the 
modified rational method and the IDF rainfall curves from the City of Barrie Design 
Standards. Calculations are included in Appendix C. 

Retention volume has been provided to exceed the 5mm retention criteria therefore 
there is an overall reduction in the peak flows from the existing to the proposed condition.  
The Low Impact Developments (LIDs) are incorporated to reduce the peak flows to below 
the existing conditions. Table 3.4 below presents the peak flow without consideration of 
the LIDs. For further detail please refer to Appendix C. 

Table 3.4: Summary of Proposed Peak Flows (No LIDs) 

Storm Event 
Existing Condition 
(L/s) 

Proposed Condition 
(No LIDs) (L/s) 

2 Year 153.7 165.6 

5 Year 201.8 217.4 

10 Year 233.8 215.8 

25 Year 275.0 311.3 

50 Year 304.7 345.6 

100 Year 335.1 380.4 
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Note:  The calculations above reflect the proposed conditions without the consideration of LIDs. 

The retention volume provided on site will provide additional abstraction of the peak 
flows for all storm events, considering the storage volume provided in the infiltration 
facilities. It is demonstrated that the peak outflow from the site is reduced to match the 
existing condition as the proposed volume in the infiltration swale exceeds the required. 
Table 3.5 below provides a summary of the proposed peak flows, calculations are 
included in Appendix C. 

Table 3.5: Summary of Proposed Peak Flows (With LIDs) 

Storm Event 
Existing 
Condition 
(L/s) 

Proposed Condition 
(With LID) 
(L/s) 

Storage 
Required  
(m3) 

2 Year 153.7 153.7 7.1 

5 Year 201.8 201.8 9.3 

10 Year 233.8 233.8 10.8 

25 Year 275.0 275.0 21.8 

50 Year 304.7 304.7 24.5 

100 Year 335.1 335.1 27.2 

 

3.5.3 Quality Control 

To contribute to quality control, the vegetated buffer strip on the east end of the site 
and the enhanced grass swale east of the site will provide quality control. The swale 
slopes and velocity are within range to provide quality control according to the MECP 
Stormwater Management Planning and Design Manual (2003). The enhanced grassed 
swale is sized to provide more than the required MECP Enhanced (Level 1) Protection 
(80% TSS removal). Sizing calculations for the swale are provided in Appendix C. 

3.5.4 Erosion Control 

As outlined in Table 3.1, erosion control is required in the form of the retention of the 
first 5 mm of rainfall on-site. The erosion control criterion is being achieved through 
infiltration in the proposed enhanced grassed swale. The required volume to achieve 5 
mm retention requirement is 21.3 m3, and the provided volume is 27.2 m3. Calculations 
are included in Appendix C. 

3.5.5 Water Balance 

To meet the 5 mm retention for water balance requirements, infiltration is proposed 
under the enhanced grass swale east of the site. Water balance calculations and 
proposed infiltration trench sizing details are provided in Appendix C. 
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4.0 Sanitary Servicing 

4.1 Existing Sanitary Servicing 

As indicated in the record drawings (Appendix B), the sizes and locations of the existing 
sanitary sewers surrounding the Phase 1 site are: 

 A 250 mm diameter sanitary sewer on Bayfield Street flowing south. 

The existing buildings are serviced by existing sanitary service connections, which 
connect to the existing municipal system. The existing sanitary service connections will 
be decommissioned per City’s sewer use by-law and engineering standards. 

4.2 Proposed Sanitary Servicing 

The sanitary servicing system from the proposed development is proposed to connect to 
the existing 250 mm diameter sanitary sewer on Bayfield Street via a new maintenance 
hole at the west entrance of the site, as shown on Drawing S-1. Per the servicing plan 
(Appendix F), the proposed sanitary sewer has 4.75 m of cover at the proposed service 
connection, which is sufficient to service the proposed development. 

The sanitary sewers within the site will have slopes ranging between 0.5% and 2% 
(typically) and will be provided at 1.5 m to 4.75 m deep. Note that there is also a settling 
tank design for the car wash that is being designed by Bicorp Design Group Ltd. Refer to 
the site plan in Appendix A for details of this design. 

The sanitary servicing system will be designed in accordance with the City of Barrie and 
MECP criteria, including but not limited to: 

 Industrial/Commercial Sanitary Generation Rate: 0.32 l/s/ha 
 Peaking Factor: Harmon (Min. 2.0) 
 Infiltration Rate: 0.1 L/s/ha 
 Minimum Municipal Pipe Size: 200 mm diameter 
 Minimum Actual Velocity: 0.60 m/s 
 Maximum Velocity: 3.0 m/s 

As the zoned land use for the site is not changing and the building sizes are remaining 
the same, a downstream capacity analysis has not been performed. The sanitary sewer 
design sheet for the site sewer system is included in Appendix D. 
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5.0 Water Servicing 

5.1 Existing Water Servicing 

As indicated in the record drawings (Appendix B), the following existing watermains 
surround the site: 

 A 300 mm diameter ductile iron watermain on the west side of Bayfield 
Street. 

A hydrant flow test will be prepared in support of the next submission to determine 
existing flows and pressures for the Bayfield Street watermain. 

5.2 Proposed Water Servicing 

Water supply for the proposed development will be provided from the existing 300 mm 
diameter watermain on Bayfield Street. Both the domestic and fire connections are 
proposed at 300 mm, to allow for the servicing of the future Phase 2.  

The proposed municipal water distribution system will be designed in accordance with 
the City of Barrie and MECP criteria, including but not limited to the following: 

 Residential water usage rate: 225 l/c/d 
 Population Density: 1.67 people/unit 
 Commercial water usage rate: 28.0 m3/ha/d 
 Industrial: 35 m3/ha/d 
 Minimum Pipe Size: 150 mm diameter 
 Minimum Pipe Depth: 1.7 m 
 Maximum Hydrant Spacing: 150 m  

A Water Distribution Analysis was completed by Municipal Engineering Solutions (MES) 
(Appendix E). According to the analysis, the maximum daily and peak hourly demand for 
the proposed development is 26.46 L/s and 26.76 L/s respectively. The FUS fire flow 
requirement is 83 L/s (547 Bayfield) and 100 L/s (545 Bayfield). The analysis also states 
that the municipal watermain on Erskine Avenue is sufficient to service the proposed 
development, as Max Day + Fire Flows range from 128 to 172 L/s at 20 psi. It should be 
noted that as there is a future Phase 2 east of the site, an oversized main (300 mm) has 
been provided that terminates east of the existing buildings in order to service these 
lands.  

The proposed water servicing layout is outlined in Drawing S-1. 
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6.0 Grading 

6.1 Existing Grading Conditions 

The existing topography of the Phase 1 lands has mild slopes in the range 0.5% to 3% 
that convey water to the greenspace lands east of the proposed development. The 
ground surface elevations through the study area range from approximately 288.12 m in 
the northwest corner to approximately 285.61 m in the southeast corner.  

6.2 Proposed Grading Concept 

In general, the proposed development will be graded in a manner which satisfies the 
following goals: 

Satisfy the City of Barrie lot grading and drainage infrastructure design criteria, create 
required depth for sanitary sewer, as well as provision of an efficient earthworks 
program, including: 

 Minimum Driveway Grade: 2% 
 Maximum Driveway Grade: 7% 
 Minimize the need for retaining walls 
 Minimize the volume of earth to be moved and minimize cut/fill 

differentials 
 Minimize the need for rear lot catchbasins 
 Achieve the stormwater management objectives required for the 

proposed development. 

A grading plan is provided on Drawing GR-1. As illustrated, the site is graded in a 
manner to replicate the existing grading conditions of the site which convey drainage to 
the east greenspace. 
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7.0 Erosion and Sediment Control During Construction 

During the detailed design stage in support of Site Plan approval, erosion and sediment 
control measures will be designed with a focus on erosion control practices (such as 
stabilization, track walking, staged earthworks, etc.) as well as sediment controls (such 
as fencing, mud mats, catchbasin sediment control devices, rock check dams and 
temporary sediment control ponds). These measures will be designed and constructed 
as per the Stormwater Management Technical Guidelines document (LSRCA, 2016). A 
detailed erosion and sediment control plan will be prepared for review and approval by 
the Town of Aurora and LSRCA prior to any proposed grading being undertaken. This 
plan will address phasing, inspection and monitoring aspects of erosion and sediment 
control. All reasonable measures will be taken to ensure sediment loading to the 
adjacent watercourses and properties are minimized both during and following 
construction. 
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8.0 Summary 

This Servicing and Stormwater Management Report has outlined the means by which: 

 The site can be serviced by full municipal services (storm, sanitary and 
water); 

 The Site Plan layout supports the stormwater management requirements. 

This Stormwater Management Report has outlined the means by which the proposed 
development will meet the objectives the Toronto Wet Weather Flow Management 
Guidelines through the following measures: 

Quantity Control 

 Runoff from the areas proposed will match the peak flows for the 2 
through 100-year storm events; and 

 Stormwater quantity control will be achieved through infiltration of 
enhanced grassed swales. 

Quality Control 

 The water quality is provided through use of enhanced grass swales and 
infiltration trenches which provides a net positive to water quality 
compared to existing conditions. 

Water Balance 

 Retention of runoff from a 5 mm rainfall event is provided through the 
use of infiltration trenches underneath the enhanced grass swale.  

Erosion Control 

 The erosion control criteria is satisfied as the design meets the water 
balance criteria of 5mm retention, and the site does not discharge 
directly or within 100 m of a natural watercourse. 
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Respectfully Submitted: 

SCS Consulting Group Ltd. 

Cherry Yao, M.Eng.    Michael Ventresca, P. Eng. 
cyao@scsconsultinggroup.com  mventresca@scsconsultinggroup.com 

P:\2700 547 Bayfield Street, Barrie\Design\Reports\FSR\2700- FSSR (Site Plan).docx 
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HAVE SIGNIFICANT SWEEP, CROOK OR BEND. DECIDUOUS TREES SHALL HAVE APPROXIMATELY

TWO-THIRDS OF ITS TOTAL HEIGHT IN LIVING BRANCHES. ALL TREES SHALL HAVE GOOD CROWN

SHAPE CHARACTERISTIC OF THEIR SPECIES. TREES SHALL HAVE A SINGLE DOMINANT LEADER

WITH NO SIDE BRANCHES TALLER/LONGER THAN THE MAIN LEADER.

2.

ALL TREES SHALL BE ENTIRELY FREE OF BARK DAMAGE AND FREE FROM PEST SIGNS AND

SYMPTOMS, AND SHALL SHOW VIGOROUS GROWTH FOR AT LEAST THE LAST TWO GROWING

SEASONS.

3.

IF REQUIRED, TREES SHALL BE PROPERLY TARGET PRUNED [NEVER CUT, TRIMMED,

ROUNDED-OVER, HEDGED, TIPPED OR TOPPED] AND DEAD/DAMAGED BRANCHES SHALL BE

CO-DOMINANT LEADERS, AND BRANCHES GROWING UPWARD INSIDE THE CROWN SHALL BE

PROPERLY PRUNED. TREES SHALL NOT BE TREATED AT ANY TIME WITH WOUND PAINT.

4.

ALL TREES SHALL HAVE ROOT BALL SIZES THAT MEET OR EXCEED NURSERY STANDARDS.

ROOT BALLS SHALL BE FIRM AND STRUCTURALLY INTEGRAL WITH THE TRUCK.

5.

DO NOT FERTILIZE SPRING-PLANTED TREES AT TIME OF PLANTING.

FERTILIZE IN LATE FALL AFTER LEAF ABSCISSION.

6.

LANDSCAPE CONTRACTOR SHALL WARRANTY ALL PLANTING MATERIAL AND WORKMANSHIP

FOR PERIOD OF 12 MONTHS.

7.

REPAIR ALL DISTURBED AREA AROUND THE MULCH SAUCER WITH TOPSOIL AND SOD.8.
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1 40 Neighbor 4.0 G G G 8 5

2 30 4.0 G G G 6 10

Scotch Pine Pinus sylvestris

PLACE A CONTINUOUS & OVERLAPPING SINGLE LAYER OF TERRAFIX 270R FABRIC UNDER 

ARMOUR STONE BOULDERS AND ALSO STONE MULCH.

ROCKERY NOTES:

PLACE THIRTEEN [13] CUBICAL ARMOUR STONE BOULDERS

APPROXIMATE SIZE: 1M WIDE x 1.4M TO 1.8M LONG x 0.4M TO 0.6M HIGHT 

STONES TO BE INSERTED APPROX 0.1M INTO PROPOSED GRADE C/W LEVEL TOPS.

RANDOM NATURAL AFFECT.

BOTANICAL NAME

PLANT LIST

KEY COMMON NAME NUM CONDSIZE

GLEDITSIA TRICANTHUS VAR. INERMIS 'SKYLINE' SKYLINE HONEY LOCUST

60mm CAL2

60mm CAL4

PENNISETUM ALOPECUROIDES 'HAMELN' DWARF FOUNTAIN GRASS

CA MAY NIGHT MEADOW SAGE 2 YR CONTAINER GROWNSALVIA NEMOROSA 'MAY NIGHT'

8

DA

DB

32

CALAMAGROSTIS 'KARL FOERSTER' FEATHER REED GRASS 40

NOTES:

1.   ALL DIMENSIONS ARE IN MILLIMETERS

      UNLESS OTHERWISE DIRECTED.

      BE STAKED WITH A MINIMUM OF ONE T-BAR 2400mm LONG.

 T-BAR TO BE PAINTED BLACK. SHALL NOT TOUCH OR PIERCE ROOT BALL.

4.   MAINTAIN ORIGINAL GRADE AT SHRUB BASE OR SET SIGHTLY HIGHER (50mm) TO

5.   REMOVE ALL NURSERY TABS, PLASTIC OR METAL IMMEDIATELY FOLLOWING INSPECTION

      AND ACCEPTANCE BY CITY.

PP 3COLORADO BLUE SPRUCE

BA ANTHONY WATERER SPIREA 60CM HT44SPIREA JAPONICA 'ANTHONY WATERER'

SG
SPIREA X BUMALDA 'GOLDFLAME' GOLDFLAME SPIREA 60CM HT14

HS STELLA D'ORO DAYLILY 50CM HT36HEMEROCALLIS 'MINI STELLA'

240cm HT WB

GT

WB

PICEA PUNGENS

AF ACER X 'FREEMANII' AUTUMN BLAZE MAPLE

WB

JS 3 BLUE HAVEN JUNIPER
150cm HT WBJUNIPERUS SCOPULORUM

TREES

SHRUBS

GRASSES

15CM POT

15CM POT

DB

4

STONE MULCH

25mm - 75mm

ALGONQUIN PEBBLE

CUBICAL ARMOUR STONE

ROCKERY [2 PIECES]

SEE ROCKERY NOTES

[APPROX. 1M x 1.4M]

60mm CAL

2
WB

QR QUERUS RIBRA RED OAK

REFER TO TREE PROTECTION DETAIL 

BENCH

TRASH BIN

17 GWENDOLEN AVE. NORTH YORK

ONTARIO, M2N 1A1

TEL: 416-399-1553

email: pasklandscape@gmail.com

ARCHITECTS    LTD.
PASK    LANDSCAPE

--
5

Scotch Pine Pinus sylvestris Neighbor

#1

TREE PRESERVATION

Compacted subgrade

to 98% S.P.D.

EXISTING TREES 

SHRUBS

ARMOUR STONE BOULDERS

SOD

STONE MULCH

 JUNIPER

      NOT IN PLANTING BED, FORM  SAUCER AROUND ROOT BALL WITH PLANTING SOIL.

      ALLOW  FOR SETTLEMENT.  FOR LARGE SHRUBS

2.   ALL SHRUBS SHALL BE CONTAINED IN A CONTINUOUS PLANTING BED, 

3.   ALL DECIDUOUS OR CONIFEROUS SHRUBS TALLER THAN 1500mm SHALL

PROVIDE FOR A BROAD RANGE OF PIECES IN ORDER TO CONSTRUCT A 

TRASH BIN

1.8m x 0.6m  x 0.4m HIGH 

PRECAST CONCRETE PLANTERS

1.8M WOOD PRIVACY FENCING

UA

3

UA

3

SOD

SOD

SOD

SG

5

CUBICAL ARMOUR STONE

ROCKERY [2 PIECES]

SEE ROCKERY NOTES

[APPROX. 1M x 1.4M]

DB

4

SG

5

DB

4

CONCRETE WALKWAY

SG

5

8

CA

4

DA

BA

4

REPORT ANY DISCREPANCIES TO THE LANDSCAPE ARCHITECT.

BENCH BENCH

200mm x 200mm PRECAST PAVERS

ASPHALT PAVING

ASPHALT PAVING

ASPHALT PAVING

ASPHALT PAVING

2022-09

SOD ON TOPSOIL

50mm OF LIMESTONE FINES 

COMPACTED TO 98% S.P.D.

COMPACTED SUBGRADE TO 98% S.P.D.

NOTE:

1. ENSURE THAT ALL ORGANIC MATTER IS REMOVED FROM THE

  EXCAVATED WALKWAY PRIOR TO PLACING LIMESTONE FINES.

2. PROVIDE GEOTEXTILE MEMBRANE ONLY IN AREAS WHERE BASE 

  MATERIALS MAY BE IN CONTACT WITH CLAY OR DEEP LOAM SOILS.

3. REFER TO SPECIFICATIONS FOR PAVER COLOUR, PATTERN, SIZE AND

COMPACTED TO 98% S.P.D.

100mm OF GRANULAR 'A'

  MANUFACTURER.

CONCRETE UNIT PAVERS INSTALL AS PER

MANUFACTURERS SPECIFICATIONS

4. ALL DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED.

STANDARD UNIT PAVING

2
5

2
0

0
6

0

ALUMINUM PAVER RESTRAINT BY

PERMOLOC WITH 9.5mm x 254mm SPIRAL

STEEL SPIKE @ 300 O.C. [TYP]

SCALE:  N.T.S.

L1

4

8" x 8" DOUBLE HOLLAND
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April 4, 2024 Reference No. 2402-S095 
 Page 1 of 8 
 
547 Bayfield Inc. 
1501 Creditstone Road 
Concord, Ontario 
L4K 5V6 
 
Attention: Mr. Alex Sirizzotti 
 
 Re: Geotechnical Investigation for 
  Proposed Car Wash Facility 
  547 Bayfield Street 
  City of Barrie  
             
 
Dear Sir: 
 
In accordance with your written authorization dated February 22, 2024, a geotechnical 
investigation was carried for the captioned site and we herein present our findings and 
recommendations. 
 
SITE AND PROJECT DESCRIPTION 
 
The investigated property is located on the east side of Bayfield Street, approximately 100 m 
south of Hanmer Street East, having a municipal address of 547 Bayfield Street, City of 
Barrie. At the time of investigation, the site consists of two commercial buildings with access 
road to Bayfield Street and an on-grade parking lot. The balance of the site is open. 
 
It is understood that the existing commercial buildings will remain on site and will be 
developed into a car wash facility with construction of underground water storage tank and 
municipal services. 
 
FIELD WORK 
 
The field work, consisting of 2 boreholes to a depth of 4.8 m, was performed on March 15, 
2024, at the locations shown on the enclosed Borehole and Monitoring Well Location Plan, 
Drawing No. 1. 
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The boreholes were advanced at intervals to the sampling depths by a truck-mounted machine 
using solid stem augers and equipped with a split spoon sampler for soil sampling. Standard 
Penetration Tests, using the procedures described on the enclosed “List of Abbreviations and 
Terms”, were performed at the sampling depths. The test results are recorded as the Standard 
Penetration Resistance (or ‘N’ values) of the subsoil. The relative density of the non-cohesive 
strata and the consistency of the cohesive strata are inferred from the ‘N’ values. Split-spoon 
samples were recovered for soil classification and laboratory testing. The field work was 
supervised and the findings were recorded by a Geotechnical Technician. 
 
Upon completion of drilling and sampling, two (2) monitoring wells were installed in 
boreholes to facilitate a hydrogeological assessment, which will be presented under separate 
cover. Details of the monitoring wells are shown on the corresponding Borehole Logs. 
 
The ground elevation of each borehole location was obtained using a handheld Global 
Navigation Satellite System (GNSS) device. 
 
SUBSURFACE SOIL CONDITIONS 
 
The investigation has disclosed that beneath the pavement structure and a layer of earth fill in 
places, the site is generally underlain by a stratum of silty sand till. 
 
Detailed descriptions of the encountered subsurface conditions are presented on the enclosed 
Borehole Logs, comprising Figures 1 and 2, and the revealed stratigraphy is plotted on the 
Subsurface Profile, Drawing No. 2. The engineering properties of the disclosed soils are 
discussed herein. 
 
Pavement Structure  
 
Boreholes 1 and 2 were carried out on the asphalt pavement, which consists of a layer of 
asphalt, approximately 51 mm in thickness, overlying a layer of granular fill, approximately 
100 mm in thickness. 
 
Grain size analyses were performed on two (2) granular fill samples; the results are plotted on 
Figure 3. The samples indicate the granular fill fails to meet the OPSS gradation requirement 
for Granular ‘A’ or Granular ‘B’, due to excessive fine particles by weight. 
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Earth Fill 
 
A layer of earth fill, extending to depths of 0.8 m and 1.4 m below the existing grade was 
encountered in Boreholes 1 and 2, respectively. The fill is dark brown in color and consists of 
sandy silt with gravel with occasional topsoil inclusions. 
 
The recorded ‘N’ values range from 5 to 14 blows per 30 cm of penetration. The natural water 
content values of the fill sample range between 13% and 14% indicating the fill is in moist 
conditions. 
 
One must be aware that the samples retrieved from the boreholes may not be truly 
representative of the geotechnical and environmental quality of the fill, and do not indicate the 
presence of topsoil. This should be further assessed by laboratory testing and/or test pits. 
 
Silty Sand Till 
 
The native silty sand till deposit predominates the soil stratigraphy within the investigated 
depth of all boreholes. The tills consist of a mixture of clay and gravel, with silt and sand 
being the dominant fraction. Grain size analysis was performed on 2 representative samples of 
silty sand till; the results are plotted on Figure 4. 
 
The recorded ‘N’ values range from 15 to over 50, with a median over 50 blows per 30 cm of 
penetration, indicating the silty sand till is compact to very dense, being generally very dense 
in relative density. 
 
The natural water content values range from 6% to 15%, with a median of 7%, indicating that 
the tills are damp to moist, generally in a moist condition. 
 
The engineering properties of the till deposit are given below: 
 
• High frost susceptibility and low water erodibility. 
• The tills will be relatively stable in steep excavation; however, prolonged exposure may 

lead to localized sloughing. 
 
Compaction Characteristics of the Revealed Soils 
 
The obtainable degree of compaction is primarily dependent on the soil moisture and, to a 
lesser extent, on the type of compactor used and the effort applied. As a general guide, the 
typical water content values of the revealed soils for Standard Proctor compaction are 
presented in Table below. 
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Soil Type 
Determined Natural 
Water Content (%) 

Water Content (%) for  
Standard Proctor Compaction 

100% (optimum) Range for 95% or + 

Earth Fill   5 to 14 (median 12) 12 6 to 15 
Silty Sand Till 6 to 15 (median 7) 11 5 to 16 

 
GROUNDWATER CONDITIONS 
 
The boreholes remained dry upon completion of drilling and the monitoring wells remained 
dry on March 22, 2024, approximately 1 week after the monitoring well installation. 
 
DISCUSSION AND RECOMMENDATIONS 
 
The investigation has disclosed that beneath the pavement structure and a layer of earth fill in 
Boreholes 1 and 2, the site is generally underlain by a stratum of silty sand till. All boreholes 
remained dry upon completion and in the monitoring wells 1 week after the monitoring well 
installation. 
 
It is understood that the existing commercial buildings will remain on site and the property 
will be developed into a car wash facility with underground water storage tank and 
underground services. The geotechnical findings which warrant special consideration are 
presented below: 
 
1. The existing asphalt can be pulverized and reused on site as the granular sub-base or it 

can be removed off-site. 
2. The granular fill is suitable for use as structural backfill for the pipe bedding or as 

selected subgrade material. 
3. The existing earth fill and weathered soil, in their present state, are not suitable to 

support any structure sensitive to movement. It can be subexcavated, sorted free of 
concentrated topsoil inclusions, if any, and recompacted in layers according to 
engineered fill requirements. In addition, where additional earth filling is required for 
site grading, an engineered fill can be used. 

4. A Class ‘B’ bedding, consisting of compacted 19-mm Crusher-Run Limestone (CRL) or 
equivalent, is recommended for the construction of underground services. The service 
pipes must consist of leak-proof joints, or the joints must be wrapped with a waterproof 
membrane. 

5. The final subgrade should be graded towards the catch basins or subdrains to remove 
any subsurface water percolated through the pavement structure. 
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The recommendations appropriate for the project are presented herein. One must be aware 
that the subsurface conditions may vary. Should this become apparent during construction, a 
geotechnical engineer must be consulted to determine whether the following 
recommendations require revision. 
 
Underground Tanks for Car Wash Facility 
 
A series of underground tanks are proposed for the car wash facility. At the time of the report 
preparation, the depth and invert of the tanks are not known. 
 
Based on the borehole finding, the appropriate bearing pressure for the tanks are provided 
below: 
 
• Maximum Soil Bearing Pressure at Serviceability Limit State (SLS) = 150 kPa 
• Factored Ultimate Bearing Pressure at Ultimate Limit State (ULS) = 225 kPa 
 
If the tanks lie below the recorded groundwater level within the property, it must be designed 
to resist any hydrostatic uplift or buoyancy effect. This can be further reviewed when the 
design of the tanks is available. 
 
The installation of the tanks must follow the manufacturer’s specification to avoid any 
damages and they must be designed for the surcharge loading. In addition, the fill material 
above the tank system should consist of inorganic soils, properly compacted to at least 98% of 
the maximum Standard Proctor Dry Density. 
 
Underground Services 
 
The subgrade for underground services should consist of native soil or compacted inorganic 
earth fill. Where weathered or soft soils are encountered, these materials must be 
subexcavated and replaced with properly compacted bedding material. 
 
A Class ‘B’ bedding, consisting of compacted 19-mm CRL, is recommended for the 
construction of the underground services. The joints connecting into manholes and catch 
basins should be leak-proof or wrapped with an appropriate waterproof membrane to prevent 
subgrade migration. 
 
In order to prevent pipe floatation when the sewer trench is deluged with water, a soil cover 
with a thickness equal to the diameter of the pipe should be in place at all times after 
completion of the pipe installation. Openings to subdrains and catch basins should be shielded 
with a fabric filter to prevent blockage by silting. 



547 Bayfield Inc. Reference No. 2402-S095 
April 4, 2024 Page 6 of 8 

 
Backfilling in Trenches and Excavated Areas 
 
The on site inorganic soils are suitable for use as trench backfill. The backfill soils should be 
sorted free of any topsoil inclusions and other deleterious material. 
 
The backfill in service trenches and excavated areas should be compacted to at least 98% 
SPDD. In the zone within 1.0 m below the pavement subgrade, the backfill should be 
compacted with the water content at 2% to 3% drier than the optimum. This is to provide the 
required stiffness for pavement construction. 
 
Narrow trenches should be cut at 2 horizontal:1 vertical, or flatter, so that the backfill can be 
effectively compacted. Otherwise, soil arching will prevent the achievement of proper 
compaction. The lift of each backfill layer should either be limited to a thickness of 20 cm, or 
the thickness should be determined by test strips. 
 
In normal construction practice, the problem areas of settlement largely occur adjacent to 
manholes, catch basins and services crossings. It is recommended that a granular backfill 
should be used in the confined spaces, compacted with a light equipment. 
 
Pavement Design  
 
Based on the subsurface soil conditions, the recommended pavement design is presented as 
follows: 
 

Course Thickness (mm) OPS Specifications 

Asphalt Surface Course   40 HL3 
Asphalt Base Course 
 Light Duty Parking 
 Heavy Duty/Fire Route 

 
  50 
  70 

HL8 

Granular Base 150 Granular ‘A’, or equivalent 
Granular Sub-base 

 Light Duty Parking 
 Heavy Duty/Fire Route 

 
300 
450 

Granular ‘B’, or equivalent 

 
In preparation of pavement subgrade, any compressible material should be removed. The final 
subgrade must be proof-rolled and inspected. Any soft spot identified must be rectified by 
subexcavation and replacing with selected inorganic material, compacted to at least 98% 
SPDD, with the water content at 2% to 3% drier than its optimum. All the granular bases 
should be compacted to 100% SPDD. 
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The pavement subgrade will suffer a strength regression if water is allowed to saturate the 
mantle. Along the perimeter where runoff may drain onto the pavement, swale or an intercept 
subdrain system should be installed to prevent infiltrating precipitation from seeping into the 
granular bases (since this may inflict frost damage on the flexible pavement). At the lower 
spots around catch basins, subdrains consisting of filter-wrapped weepers should also be 
installed and they should be connected into the catch basins. The subdrains should be 
backfilled with free-draining granular material. 
 
Soil Parameters 
 
The recommended soil parameters for the project design are given in the following table. 
 

Unit Weight and Bulk Factor  Bulk Unit 
Weight (kN/m3) 

Estimated  
Bulk Factor 

  Loose Compacted 
Earth Fill 20.5  1.20 0.98 
Silty Sand Till 22.5  1.33 1.05 

Lateral Earth Pressure Coefficients 
 

Active 
Ka 

At Rest 
K0 

Passive 
Kp 

Earth Fill 0.40 0.50 2.50 
Silty Sand Till 0.32 0.48 3.12 

Coefficients of Friction   
Between Concrete and Granular Base 0.50 
Between Concrete and Sound Native Soils/Compacted Earth Fill 0.35 

 
Excavation 
 
The excavation should be carried out in accordance with Ontario Regulation 213/91. The 
types of soils are classified below: 
 

Material Type 

Silty Sand Till 2 
Earth Fill 3 

 
Any boulders larger than 15 cm in size are not suitable for structural backfill. 
 
 





LIST OF ABBREVIATIONS AND DESCRIPTION OF TERMS 

The abbreviations and terms commonly employed on the borehole logs and figures, and in the text of the 

report, are as follows: 

  

SAMPLE TYPES 

AS Auger sample 

CS Chunk sample 

DO Drive open (split spoon) 

DS Denison type sample 

FS Foil sample 

RC Rock core (with size and percentage 

recovery) 

ST Slotted tube 

TO Thin-walled, open 

TP Thin-walled, piston 

WS Wash sample 

 

PENETRATION RESISTANCE 

Standard Penetration Resistance or ‘N’ Value: 

The number of blows of a 63.5 kg hammer 

falling from a height of 76 cm required to 

advance a 51 mm outer diameter drive open 

sampler 30 cm into undisturbed soil, after 

an initial penetration of 15 cm. 

Plotted as ‘’ 

 

Dynamic Cone Penetration Resistance: 

A continuous profile showing the number of 

blows per each 30 cm of penetration of a 

51 mm diameter, 90° point cone driven by a 

63.5 kg hammer falling from a height of  

76 cm. 

Plotted as ‘      ’ 

 

WH Sampler advanced by static weight 

PH Sampler advanced by hydraulic pressure 

PM Sampler advanced by manual pressure 

NP No penetration 

 

SOIL DESCRIPTION 

Cohesionless Soils: 

‘N’ (blows/30 cm) Relative Density 

0 to 4 very loose 

4 to 10 loose 

10 to 30 compact 

30 to 50 dense 

> 50 very dense 
 

Cohesive Soils: 

Undrained Shear 

Strength (kPa) 

‘N’ 

(blows/30 cm) Consistency 

<12 < 2 very soft 

12 to  < 25 2 to  < 4 soft 

25 to  < 50 4 to  < 8 firm 

50 to  < 100 8 to  < 15 stiff 

100 to 200 15 to 30 very stiff 

>200 > 30 hard 

 

Method of Determination of Undrained 

Shear Strength of Cohesive Soils: 

x 0.0 Field vane test in borehole; the number 

denotes the sensitivity to remoulding 

� Laboratory vane test 

 

METRIC CONVERSION FACTORS 

1 ft = 0.3048 m 

1 inch = 25.4 mm 

1 lb = 0.454 kg 

1 ksf = 47.88 kPa 

 

 

 
 

 

 

 

Soil Engineers Ltd. 
CONSULTING ENGINEERS 

GEOTECHNICAL  ENVIRONMENTAL  HYDROGEOLOGICAL  BUILDING SCIENCE 



285.8

281.9

0.0
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Installed 50 mm Ø monitoring well to 4.6 m 
completed with 1.5 m screen 
Sand backfill from 2.5 m to 4.6 m 
Bentonite seal from 0.0 m to 2.5 m 
Provided with a flush mount casing

END OF BOREHOLE

51 mm ASPHALT
100 mm GRANULAR FILL

EARTH FILL 
Dark brown, sandy silt with gravel

Brown, compact to very dense 
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1LOG OF BOREHOLE:2402-S095JOB NO.:

Proposed Car Wash FacilityPROJECT DESCRIPTION:

547 Bayfield Street, City of BarriePROJECT LOCATION:

1FIGURE NO.:

Soild Stem AugersMETHOD OF BORING:

March 15, 2024DRILLING DATE:

286.6 Pavement Surface

Penetration Resistance 
(blows/30 cm)

9070503010

Shear Strength (kN/m2)

20015010050

         Dynamic Cone (blows/30 cm)

9070503010 Atterberg Limits

LLPL

   Moisture Content (%)
40302010
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281.6

0.0
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4.8

Installed 50 mm Ø monitoring well to 4.6 m 
completed with 1.5 m screen 
Sand backfill from 2.5 m to 4.6 m 
Bentonite seal from 0.0 m to 2.5 m 
Provided with a flush mount casing

END OF BOREHOLE

51 mm ASPHALT
100 mm GRANULAR FILL

EARTH FILL 
Dark brown, sandy silt with gravel

Brown, very dense 
SILTY SAND TILL 
traces of clay and gravel 
occ. cobbles and boulders
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2LOG OF BOREHOLE:2402-S095JOB NO.:

Proposed Car Wash FacilityPROJECT DESCRIPTION:

547 Bayfield Street, City of BarriePROJECT LOCATION:

2FIGURE NO.:

Soild Stem AugersMETHOD OF BORING:

March 15, 2024DRILLING DATE:

286.3 Pavement Surface

Penetration Resistance 
(blows/30 cm)

9070503010

Shear Strength (kN/m2)

20015010050

         Dynamic Cone (blows/30 cm)

9070503010 Atterberg Limits

LLPL

   Moisture Content (%)
40302010
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Reference No: 2402-S095

U.S. BUREAU OF SOILS CLASSIFICATION

COARSE

UNIFIED SOIL CLASSIFICATION

COARSE

Project: Proposed Car Wash Facility

Location: 547 Bayfield Street, City of Barrie BH./Sa. 1/1 2/1

Liquid Limit (%) = - -

Borehole No: 1 2 Plastic Limit (%) = - -

Sample No: 1 1 Plasticity Index (%) = - -

Depth (m): 0.2 0.2 Moisture Content (%) = 14 13

Elevation (m): 286.5 286.2 Estimated Permeability (cm./sec.) = 10-3 10-3

Classification of Sample [& Group Symbol]: GRANULAR FILL

GRAIN SIZE DISTRIBUTION
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Figure: 3
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Soil Engineers Ltd. Reference No: 2402-S095

U.S. BUREAU OF SOILS CLASSIFICATION

COARSE

UNIFIED SOIL CLASSIFICATION

COARSE

Project: Proposed Car Wash Facility
Location: 547 Bayfield Street, City of Barrie BH./Sa. 1/4 2/6

Liquid Limit (%) = - -
Borehole No: 1 2 Plastic Limit (%) = - -
Sample No: 4 6 Plasticity Index (%) = - -
Depth (m): 2.3 4.6 Moisture Content (%) = 7 7
Elevation (m): 284.3 281.7 Estimated Permeability (cm./sec.) = 10-4 10-4

Classification of Sample [& Group Symbol]: SILTY SAND TILL, traces of clay and gravel

SILT & CLAY

Figure: 4
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Soil Engineers Ltd.
CONSULTING ENGINEERS
GEOTECHNICAL | ENVIRONMENTAL | HYDROGEOLOGICAL | BUILDING SCIENCE
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SCALE: REF. NO.: DATE: REV

BOREHOLE LOCATION PLAN
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547 Bayfield Street, City  of Barrie
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JOB NO.: 2402-S095
REPORT DATE: April 2024
PROJECT DESCRIPTION: Proposed Car Wash Facility

PROJECT LOCATION: 547 Bayfield Street, City of Barrie

Soil Engineers Ltd.
CONSULTING ENGINEERS
GEOTECHNICAL | ENVIRONMENTAL | HYDROGEOLOGICAL | BUILDING SCIENCE

SUBSURFACE PROFILE
DRAWING NO. 2

SCALE: AS SHOWN

LEGEND
ASPHALT FILL GRANULAR SILTY SAND TILL

                   

BH No.:
El. (m):

1
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EXISTING WEIGHTED RUNOFF COEFFICIENT

547 Bayfield Street

Project Number: 2700

Date: June 2024

Designer Initials: C.Y.

Catchment 101 Outlets to: East

Runoff 

Coefficient Area (ha)

Weighted Runoff 

Coefficient

Weighted Runoff 

Coefficient (10 

year)

Weighted Runoff 

Coefficient (25 

year)

Weighted Runoff 

Coefficient (50 

year)

Weighted Runoff 

Coefficient (100 

year)

Asphalt 0.95 0.45 0.53 0.53 0.56 0.56 0.56

Rooftops 0.95 0.19 0.23 0.23 0.24 0.24 0.24

Landscape 
1 0.16 0.16 0.03 0.03 0.03 0.04 0.04

0.80 0.80 0.80 0.84 0.84 0.84

Catchment 102 Outlets to: East

Runoff 

Coefficient Area (ha)

Weighted Runoff 

Coefficient

Weighted Runoff 

Coefficient (10 

year)

Weighted Runoff 

Coefficient (25 

year)

Weighted Runoff 

Coefficient (50 

year)

Weighted Runoff 

Coefficient (100 

year)

Asphalt/Concrete 0.95 0.03 0.40 0.40 0.42 0.42 0.42

Grass 
1 0.16 0.04 0.09 0.09 0.10 0.11 0.12

0.06 0.49 0.49 0.52 0.53 0.54

Notes:

East Total

Catchment

Runoff 

Coefficient Area

Weighted Runoff 

Coefficient

Weighted Runoff 

Coefficient (10 

year)

Weighted Runoff 

Coefficient (25 

year)

Weighted Runoff 

Coefficient (50 

year)

Weighted Runoff 

Coefficient (100 

year)

101 0.80 0.80 0.74 0.74 0.81 0.89 0.92

102 0.49 0.06 0.04 0.04 0.04 0.04 0.04

0.86 0.77 0.77 0.85 0.93 0.97

Overall Total

Catchment

Runoff 

Coefficient Area

Weighted Runoff 

Coefficient

Weighted Runoff 

Coefficient (10 

year)

Weighted Runoff 

Coefficient (25 

year)

Weighted Runoff 

Coefficient (50 

year)

Weighted Runoff 

Coefficient (100 

year)

101 0.80 0.80 0.74 0.74 0.81 0.89 0.92

102 0.49 0.06 0.04 0.04 0.04 0.04 0.04

0.86 0.77 97.88 0.85 0.93 0.97TOTAL

TOTAL

TOTAL

TOTAL

1
 The runoff coefficient was obtained from Table 3.2 from Design Chart 1.07, Ontario Ministry of Transportation, "MTO Drainage Management Manual", 

MTO. (1997). Assuming it's Lawn 2-7% grade, hydraulic soil group B-BC.
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ALLOWABLE RELEASE RATE

547 Bayfield Street

Project Number: 2700

Date: June 2024

Designer Initials: C.Y.

2 Year storm

a = 675.586

IDF Parameters* t = 10 min

b = 4.681

c = 0.780

Runoff Coefficient: C1 = 0.80

C2 = 0.49

Outlet Area time Intensity Flow

ID t i=a/(t+b)^c Q=CiA/360

ha min mm/hr l/s

Catchment 101 0.80 10.00 83.10 146.6

Catchment 102 0.06 10.00 83.10 7.1

Total 0.86 153.7

* a,b,c's per City of Barrie

5 Year storm

a = 843.019

IDF Parameters* t = 10 min

b = 4.582

c = 0.763

Runoff Coefficient: C1 = 0.80

C2 = 0.49

Outlet Area time Intensity Flow

ID t i=a/(t+b)^c Q=CiA/360

ha min mm/hr l/s

Catchment 101 0.80 10.00 109.11 192.5

Catchment 102 0.06 10.00 109.11 9.3

Total 0.86 201.8

* a,b,c's per City of Barrie

Allowable Release Rate Calculation

Allowable Release Rate Calculation

P:\2700 547 Bayfield Street, Barrie\Design\SWM\FSP\Design Calculations\2700-2024 06(Jun)-SWM Design (MRM & WB)



ALLOWABLE RELEASE RATE

547 Bayfield Street

Project Number: 2700

Date: June 2024

Designer Initials: C.Y.

10 Year storm

a = 976.898

IDF Parameters* t = 10 min

b = 4.745

c = 0.760

Runoff Coefficient: C1 = 0.80

C2 = 0.49

Outlet Area time Intensity Flow

ID t i=a/(t+b)^c Q=CiA/360

ha min mm/hr l/s

Catchment 101 0.80 10.00 126.38 223.0

Catchment 102 0.06 10.00 126.38 10.8

Total 0.86 233.8

* a,b,c's per City of Barrie

25 Year storm

a = 1133.123

IDF Parameters* t = 10 min

b = 4.734

c = 0.756

Runoff Coefficient: C1 = 0.84

C2 = 0.52

Outlet Area time Intensity Flow

ID t i=a/(t+b)^c Q=CiA/360

ha min mm/hr l/s

Catchment 101 0.80 10.00 148.26 261.6

Catchment 102 0.06 10.00 148.26 13.4

Total 0.86 275.0

* a,b,c's per City of Barrie

Allowable Release Rate Calculation

Allowable Release Rate Calculation
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ALLOWABLE RELEASE RATE

547 Bayfield Street

Project Number: 2700

Date: June 2024

Designer Initials: C.Y.

50 Year storm

a = 1251.473

IDF Parameters* t = 10 min

b = 4.847

c = 0.753

Runoff Coefficient: C1 = 0.84

C2 = 0.53

Outlet Area time Intensity Flow

ID t i=a/(t+b)^c Q=CiA/360

ha min mm/hr l/s

Catchment 101 0.80 10.00 164.13 289.6

Catchment 102 0.06 10.00 164.13 15.1

Total 0.86 304.7

* a,b,c's per City of Barrie

100 Year storm

a = 1383.628

IDF Parameters* t = 10 min

b = 4.905

c = 0.754

Runoff Coefficient: C1 = 0.84

C2 = 0.54

Outlet Area time Intensity Flow

ID t i=a/(t+b)^c Q=CiA/360

ha min mm/hr l/s

Catchment 101 0.80 10.00 180.44 318.3

Catchment 102 0.06 10.00 180.44 16.8

Total 0.86 335.1

* a,b,c's per City of Barrie

Allowable Release Rate Calculation

Allowable Release Rate Calculation
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PROPOSED WEIGHTED

RUNOFF COEFFICIENT

547 Bayfield Street

Project Number: 2700

Date: June 2024

Designer Initials: C.Y.

Catchment 201 Outlets to: East

Runoff 

Coefficient Area (ha)

Weighted Runoff 

Coefficient 

Weighted Runoff 

Coefficient (10 

Year)

Weighted Runoff 

Coefficient (25 Year)

Weighted Runoff 

Coefficient (50 Year)

Weighted Runoff 

Coefficient (100 

Year)

Asphalt 0.95 0.52 0.62 0.62 0.65 0.65 0.65

Rooftops 0.95 0.19 0.23 0.23 0.24 0.24 0.24

Landscape 
1 0.16 0.09 0.02 0.02 0.02 0.02 0.02

0.80 0.86 0.86 0.91 0.91 0.91

Catchment 202 Outlets to: East

Runoff 

Coefficient Area (ha)

Weighted Runoff 

Coefficient 

Weighted Runoff 

Coefficient (10 

Year)

Weighted Runoff 

Coefficient (25 Year)

Weighted Runoff 

Coefficient (50 Year)

Weighted Runoff 

Coefficient (100 

Year)

Asphalt 0.95 0.02 0.33 0.33 0.35 0.35 0.35

Landscape 
1 0.16 0.04 0.10 0.10 0.12 0.13 0.13

0.06 0.43 0.43 0.46 0.47 0.48

Notes:

East Total

Catchment

Runoff 

Coefficient Area

Weighted Runoff 

Coefficient

Weighted Runoff 

Coefficient (10 

year)

Weighted Runoff 

Coefficient (25 year)

Weighted Runoff 

Coefficient (50 year)

Weighted Runoff 

Coefficient (100 

year)

201 0.86 0.80 0.80 0.80 0.88 0.93 0.93

202 0.43 0.06 0.03 0.03 0.03 0.04 0.04

0.86 0.83 0.83 0.92 0.97 0.97

Overall Total

Catchment

Runoff 

Coefficient Area

Weighted Runoff 

Coefficient

Weighted Runoff 

Coefficient (10 

year)

Weighted Runoff 

Coefficient (25 year)

Weighted Runoff 

Coefficient (50 year)

Weighted Runoff 

Coefficient (100 

year)

201 0.86 0.80 0.80 0.80 0.88 0.93 0.93

202 0.43 0.06 0.03 0.03 0.03 0.04 0.04

0.86 0.83 0.83 0.92 0.97 0.97

TOTAL

TOTAL

1
 The runoff coefficient was obtained from Table 3.2 from Design Chart 1.07, Ontario Ministry of Transportation, "MTO Drainage Management Manual", MTO. 

(1997). Assuming it's Lawn 2-7% grade, hydraulic soil group B-BC.

TOTAL

TOTAL
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SUMMARY

547 Bayfield Street

Project Number: 2700

Date: June 2024

Designer Initials: C.Y.

Catchment ID
Runoff 

Coef.
Area (ha)

Release Rate 

(L/s) 
2 

Storage 

Required 

(m
3
) 

2 

Storage 

Available 

(m
3
) 

Uncontrolled 

Release Rate (L/s)

201 is routed through 0.91 0.80 335.1 27.2 27.2 335

202 is routed through 201 0.48 0.06 14.9 0.0 0.0 15

Total 0.86 335.1 27.2 27.2

East Allowable Release Rate 335.1 L/s

East Proposed Release Rate 335.1 L/s

Notes:
2 
Per Modified Rational Calculations (attached)

Catchment ID
Runoff 

Coef.
Area (ha)

Release Rate 

(L/s) 
2 

Storage 

Required 

(m
3
) 

2 

Storage 

Available 

(m
3
) 

Uncontrolled 

Release Rate (L/s)

201 is routed through 0.91 0.80 304.7 24.5 27.2 305

202 is routed through 201 0.47 0.06 13.4 0.0 0.0 13

Total 0.86 304.7 24.5 27.2

East Allowable Release Rate 304.7 L/s

East Proposed Release Rate 304.7 L/s

Notes:
2 
Per Modified Rational Calculations (attached)

Catchment ID
Runoff 

Coef.
Area (ha)

Release Rate 

(L/s) 
2 

Storage 

Required 

(m
3
) 

2 

Storage 

Available 

(m
3
)

Uncontrolled 

Release Rate (L/s)

201 is routed through 0.91 0.80 275.0 21.8 27.2 275

202 is routed through 201 0.46 0.06 11.8 0.0 0.0 12

Total 0.86 275.0 21.8 27.2

East Allowable Release Rate 275.0 L/s

East Proposed Release Rate 275.0 L/s

Notes:
2 
Per Modified Rational Calculations (attached)

100 Year

50 Year

25 Year

Routing

Routing

Routing
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SUMMARY

547 Bayfield Street

Project Number: 2700

Date: June 2024

Designer Initials: C.Y.

Catchment ID
Runoff 

Coef.
Area (ha)

Release Rate 

(L/s) 
2 

Storage 

Required 

(m
3
) 

2 

Storage 

Available 

(m
3
)

Uncontrolled 

Release Rate (L/s)

201 is routed through 0.86 0.80 233.8 10.8 27.2 234

202 is routed through 201 0.43 0.06 9.5 0.0 0.0 9

Total 0.86 243.2 10.8 27.2

East Allowable Release Rate 233.8 L/s

East Proposed Release Rate 233.8 L/s

Notes:
2 
Per Modified Rational Calculations (attached)

Catchment ID
Runoff 

Coef.
Area (ha)

Release Rate 

(L/s) 
2 

Storage 

Required 

(m
3
) 

2 

Storage 

Available 

(m
3
)

Uncontrolled 

Release Rate (L/s)

201 is routed through 0.86 0.80 201.8 9.3 27.2 202

202 is routed through 201 0.43 0.06 8.2 0 0 8

Total 0.86 201.8 9.3 27.2

East Allowable Release Rate 201.8 L/s

East Proposed Release Rate 201.8 L/s

Notes:
2 
Per Modified Rational Calculations (attached)

Catchment ID
Runoff 

Coef.
Area (ha)

Release Rate 

(L/s) 
2 

Storage 

Required 

(m
3
) 

2 

Storage 

Available 

(m
3
)

Uncontrolled 

Release Rate (L/s)

201 is routed through 0.86 0.80 153.7 7.1 27.2 154

202 is routed through 201 0.43 0.06 6.2 0 0 6

Total 0.86 153.7 7.1 27.2

East Allowable Release Rate 153.7 L/s

East Proposed Release Rate 153.7 L/s

Notes:
2 
Per Modified Rational Calculations (attached)

Routing

Routing

2 Year

5 Year

10 Year

Routing

P:\2700 547 Bayfield Street, Barrie\Design\SWM\FSP\Design Calculations\2700-2024 06(Jun)-SWM Design (MRM & WB)



MODIFIED RATIONAL METHOD

547 Bayfield Street

Project Number: 2700

Date: June 2024

Designer Initials: C.Y.

Area ID: 201

Area = 0.798 ha

"C" = 0.91

AC= 0.7287

Tc = 10.0 min

Time Increment = 10.0 min

Release Rate = 335.11 l/s City of Barrie 100 Year

Max.Storage = 27.2 m
3

a= 1383.628

b= 4.905

c= 0.754

NOTE: Catchment 202 is routed through Catchment 201

Time Rainfall Storm Runoff Released Storage

Intensity Runoff 
1

Volume Volume Volume

(min) (mm/hr) (l/s) (m
3
) (m

3
) (m

3
)

10.0 180.4 380.4 228.3 201.1 27.2 <<<<

20.0 122.5 258.3 310.0 301.6 8.4

30.0 95.0 200.3 360.5 402.1 0.0

40.0 78.6 165.6 397.5 502.7 0.0

50.0 67.5 142.3 427.0 603.2 0.0

60.0 59.5 125.5 451.7 703.7 0.0

70.0 53.4 112.6 473.0 804.3 0.0

80.0 48.6 102.5 491.8 904.8 0.0

90.0 44.7 94.2 508.7 1005.3 0.0

100.0 41.4 87.4 524.1 1105.9 0.0

110.0 38.7 81.6 538.3 1206.4 0.0

120.0 36.3 76.6 551.4 1306.9 0.0

130.0 34.3 72.3 563.7 1407.5 0.0

140.0 32.5 68.5 575.2 1508.0 0.0

150.0 30.9 65.1 586.0 1608.5 0.0

160.0 29.5 62.1 596.3 1709.1 0.0

170.0 28.2 59.4 606.0 1809.6 0.0

180.0 27.0 57.0 615.3 1910.1 0.0

190.0 26.0 54.8 624.2 2010.7 0.0

200.0 25.0 52.7 632.8 2111.2 0.0

210.0 24.1 50.9 640.9 2211.7 0.0

220.0 23.3 49.2 648.8 2312.3 0.0

230.0 22.6 47.6 656.4 2412.8 0.0

240.0 21.9 46.1 663.8 2513.4 0.0

1
 The released volume from Catchment 202 has been added to the runoff volume of Catchment 201
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MODIFIED RATIONAL METHOD

547 Bayfield Street

Project Number: 2700

Date: June 2024

Designer Initials: C.Y.

Area ID: 201

Area = 0.798 ha

"C" = 0.91

AC= 0.7280

Tc = 10.0 min

Time Increment = 10.0 min

Release Rate = 304.69 l/s City of Barrie 50 Year

Max.Storage = 24.5 m
3

a= 1251.473

b= 4.847

c= 0.753

NOTE: Catchment 202 is routed through Catchment 201

Time Rainfall Storm Runoff Released Storage

Intensity Runoff 
1

Volume Volume Volume

(min) (mm/hr) (l/s) (m
3
) (m

3
) (m

3
)

10.0 164.1 345.6 207.3 182.8 24.5 <<<<

20.0 111.4 234.5 281.4 274.2 7.2

30.0 86.3 181.8 327.2 365.6 0.0

40.0 71.4 150.3 360.8 457.0 0.0

50.0 61.4 129.2 387.5 548.4 0.0

60.0 54.1 113.9 409.9 639.8 0.0

70.0 48.5 102.2 429.3 731.3 0.0

80.0 44.2 93.0 446.4 822.7 0.0

90.0 40.6 85.5 461.8 914.1 0.0

100.0 37.7 79.3 475.8 1005.5 0.0

110.0 35.2 74.0 488.7 1096.9 0.0

120.0 33.0 69.5 500.7 1188.3 0.0

130.0 31.2 65.6 511.8 1279.7 0.0

140.0 29.5 62.2 522.3 1371.1 0.0

150.0 28.1 59.1 532.1 1462.5 0.0

160.0 26.8 56.4 541.5 1553.9 0.0

170.0 25.6 54.0 550.4 1645.3 0.0

180.0 24.6 51.7 558.9 1736.7 0.0

190.0 23.6 49.7 567.0 1828.1 0.0

200.0 22.7 47.9 574.7 1919.5 0.0

210.0 21.9 46.2 582.2 2010.9 0.0

220.0 21.2 44.6 589.4 2102.3 0.0

230.0 20.5 43.2 596.3 2193.8 0.0

240.0 19.9 41.9 603.0 2285.2 0.0

1
 The released volume from Catchment 202 has been added to the runoff volume of Catchment 201
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MODIFIED RATIONAL METHOD

547 Bayfield Street

Project Number: 2700

Date: June 2024

Designer Initials: C.Y.

Area ID: 201

Area = 0.798 ha

"C" = 0.91

AC= 0.7266

Tc = 10.0 min

Time Increment = 10.0 min

Release Rate = 275.00 l/s City of Barrie 25 Year

Max.Storage = 21.8 m
3

a= 1133.123

b= 4.734

c= 0.756

NOTE: Catchment 202 is routed through Catchment 201

Time Rainfall Storm Runoff Released Storage

Intensity Runoff 
1

Volume Volume Volume

(min) (mm/hr) (l/s) (m
3
) (m

3
) (m

3
)

10.0 148.3 311.3 186.8 165.0 21.8 <<<<

20.0 100.2 210.4 252.5 247.5 5.0

30.0 77.5 162.8 293.0 330.0 0.0

40.0 64.0 134.5 322.7 412.5 0.0

50.0 55.0 115.4 346.3 495.0 0.0

60.0 48.4 101.7 366.1 577.5 0.0

70.0 43.4 91.2 383.1 660.0 0.0

80.0 39.5 83.0 398.2 742.5 0.0

90.0 36.3 76.2 411.7 825.0 0.0

100.0 33.7 70.7 424.1 907.5 0.0

110.0 31.4 66.0 435.4 990.0 0.0

120.0 29.5 61.9 445.9 1072.5 0.0

130.0 27.8 58.4 455.7 1155.0 0.0

140.0 26.4 55.3 464.9 1237.5 0.0

150.0 25.1 52.6 473.6 1320.0 0.0

160.0 23.9 50.2 481.8 1402.5 0.0

170.0 22.9 48.0 489.6 1485.0 0.0

180.0 21.9 46.0 497.0 1567.5 0.0

190.0 21.1 44.2 504.1 1650.0 0.0

200.0 20.3 42.6 511.0 1732.5 0.0

210.0 19.6 41.1 517.5 1815.0 0.0

220.0 18.9 39.7 523.8 1897.5 0.0

230.0 18.3 38.4 529.9 1980.0 0.0

240.0 17.7 37.2 535.8 2062.5 0.0

1
 The released volume from Catchment 202 has been added to the runoff volume of Catchment 201
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MODIFIED RATIONAL METHOD

547 Bayfield Street

Project Number: 2700

Date: June 2024

Designer Initials: C.Y.

Area ID: 201

Area = 0.798 ha

"C" = 0.86

AC= 0.6897

Tc = 10.0 min

Time Increment = 10.0 min

Release Rate = 233.75 l/s City of Barrie 10 Year

Max.Storage = 10.8 m
3

a= 976.898

b= 4.745

c= 0.76

NOTE: Catchment 202 is routed through Catchment 201

Time Rainfall Storm Runoff Runoff Storage

Intensity Runoff 
1

Volume Volume Volume

(min) (mm/hr) (l/s) (m
3
) (m

3
) (m

3
)

10.0 126.4 251.8 151.1 140.3 10.8 <<<<

20.0 85.3 169.9 203.9 210.4 0.0

30.0 65.9 131.3 236.3 280.5 0.0

40.0 54.4 108.3 259.9 350.6 0.0

50.0 46.6 92.9 278.7 420.8 0.0

60.0 41.1 81.8 294.4 490.9 0.0

70.0 36.8 73.3 308.0 561.0 0.0

80.0 33.5 66.7 319.9 631.1 0.0

90.0 30.7 61.2 330.7 701.3 0.0

100.0 28.5 56.7 340.4 771.4 0.0

110.0 26.6 52.9 349.4 841.5 0.0

120.0 24.9 49.7 357.7 911.6 0.0

130.0 23.5 46.9 365.5 981.8 0.0

140.0 22.3 44.4 372.8 1051.9 0.0

150.0 21.2 42.2 379.6 1122.0 0.0

160.0 20.2 40.2 386.1 1192.1 0.0

170.0 19.3 38.5 392.3 1262.3 0.0

180.0 18.5 36.9 398.1 1332.4 0.0

190.0 17.8 35.4 403.7 1402.5 0.0

200.0 17.1 34.1 409.1 1472.6 0.0

210.0 16.5 32.9 414.3 1542.8 0.0

220.0 15.9 31.8 419.3 1612.9 0.0

230.0 15.4 30.7 424.1 1683.0 0.0

240.0 14.9 29.8 428.7 1753.1 0.0

1
 The released volume from Catchment 202 has been added to the runoff volume of Catchment 201
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MODIFIED RATIONAL METHOD

547 Bayfield Street

Project Number: 2700

Date: June 2024

Designer Initials: C.Y.

Area ID: 201

Area = 0.798 ha

"C" = 0.86

AC= 0.6897

Tc = 10.0 min

Time Increment = 10.0 min

Release Rate = 201.80 l/s City of Barrie 5 Year

Max.Storage = 9.3 m
3

a= 843.019

b= 4.582

c= 0.763

NOTE: Catchment 202 is routed through Catchment 201

Time Rainfall Storm Runoff Released Storage

Intensity Runoff 
1

Volume Volume Volume

(min) (mm/hr) (l/s) (m
3
) (m

3
) (m

3
)

10.0 109.1 217.4 130.4 121.1 9.3 <<<<

20.0 73.2 145.9 175.1 181.6 0.0

30.0 56.5 112.5 202.5 242.2 0.0

40.0 46.5 92.7 222.4 302.7 0.0

50.0 39.9 79.4 238.2 363.2 0.0

60.0 35.1 69.8 251.4 423.8 0.0

70.0 31.4 62.6 262.8 484.3 0.0

80.0 28.5 56.8 272.8 544.9 0.0

90.0 26.2 52.2 281.9 605.4 0.0

100.0 24.3 48.3 290.1 665.9 0.0

110.0 22.6 45.1 297.6 726.5 0.0

120.0 21.2 42.3 304.6 787.0 0.0

130.0 20.0 39.9 311.1 847.6 0.0

140.0 19.0 37.8 317.2 908.1 0.0

150.0 18.0 35.9 322.9 968.6 0.0

160.0 17.2 34.2 328.4 1029.2 0.0

170.0 16.4 32.7 333.5 1089.7 0.0

180.0 15.7 31.3 338.5 1150.3 0.0

190.0 15.1 30.1 343.2 1210.8 0.0

200.0 14.5 29.0 347.7 1271.3 0.0

210.0 14.0 27.9 352.0 1331.9 0.0

220.0 13.5 27.0 356.2 1392.4 0.0

230.0 13.1 26.1 360.2 1453.0 0.0

240.0 12.7 25.3 364.1 1513.5 0.0

1
 The released volume from Catchment 202 has been added to the runoff volume of Catchment 201
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MODIFIED RATIONAL METHOD

547 Bayfield Street

Project Number: 2700

Date: June 2024

Designer Initials: C.Y.

Area ID: 201

Area = 0.798 ha

"C" = 0.86

AC= 0.6897

Tc = 10.0 min

Time Increment = 10.0 min

Release Rate = 153.70 l/s City of Barrie 2 Year

Max.Storage = 7.1 m
3

a= 675.586

b= 4.681

c= 0.78

NOTE: Catchment 202 is routed through Catchment 201

Time Rainfall Storm Runoff Released Storage

Intensity Runoff 
1

Volume Volume Volume

(min) (mm/hr) (l/s) (m
3
) (m

3
) (m

3
)

10.0 83.1 165.6 99.3 92.2 7.1 <<<<

20.0 55.4 110.4 132.5 138.3 0.0

30.0 42.5 84.7 152.4 184.4 0.0

40.0 34.9 69.5 166.8 230.6 0.0

50.0 29.8 59.4 178.1 276.7 0.0

60.0 26.1 52.1 187.5 322.8 0.0

70.0 23.4 46.6 195.5 368.9 0.0

80.0 21.2 42.2 202.6 415.0 0.0

90.0 19.4 38.7 208.9 461.1 0.0

100.0 18.0 35.8 214.6 507.2 0.0

110.0 16.7 33.3 219.9 553.3 0.0

120.0 15.7 31.2 224.7 599.4 0.0

130.0 14.8 29.4 229.2 645.6 0.0

140.0 13.9 27.8 233.4 691.7 0.0

150.0 13.2 26.4 237.4 737.8 0.0

160.0 12.6 25.1 241.2 783.9 0.0

170.0 12.0 24.0 244.7 830.0 0.0

180.0 11.5 23.0 248.1 876.1 0.0

190.0 11.1 22.0 251.3 922.2 0.0

200.0 10.6 21.2 254.4 968.3 0.0

210.0 10.3 20.4 257.4 1014.4 0.0

220.0 9.9 19.7 260.2 1060.6 0.0

230.0 9.6 19.1 263.0 1106.7 0.0

240.0 9.3 18.4 265.6 1152.8 0.0

1
 The released volume from Catchment 202 has been added to the runoff volume of Catchment 201
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MODIFIED RATIONAL METHOD

547 Bayfield Street

Project Number: 2700

Date: June 2024

Designer Initials: C.Y.

Area ID: 202

Area = 0.062 ha

"C" = 0.48

AC= 0.0297

Tc = 10.0 min

Time Increment = 10.0 min

Release Rate = 14.88 l/s City of Barrie 100 Year

Max.Storage = 0.0 m
3

a= 1383.628

b= 4.905

c= 0.754

NOTE: Catchment 202 is routed through Catchment 201

Time Rainfall Storm Runoff Released Storage

Intensity Runoff Volume Volume Volume

(min) (mm/hr) (l/s) (m
3
) (m

3
) (m

3
)

10.0 180.4 14.88 8.9 8.9 0.0 <<<<

20.0 122.5 10.10 12.1 13.4 0.0

30.0 95.0 7.83 14.1 17.9 0.0

40.0 78.6 6.48 15.5 22.3 0.0

50.0 67.5 5.57 16.7 26.8 0.0

60.0 59.5 4.91 17.7 31.2 0.0

70.0 53.4 4.40 18.5 35.7 0.0

80.0 48.6 4.01 19.2 40.2 0.0

90.0 44.7 3.68 19.9 44.6 0.0

100.0 41.4 3.42 20.5 49.1 0.0

110.0 38.7 3.19 21.1 53.6 0.0

120.0 36.3 3.00 21.6 58.0 0.0

130.0 34.3 2.83 22.0 62.5 0.0

140.0 32.5 2.68 22.5 67.0 0.0

150.0 30.9 2.55 22.9 71.4 0.0

160.0 29.5 2.43 23.3 75.9 0.0

170.0 28.2 2.32 23.7 80.4 0.0

180.0 27.0 2.23 24.1 84.8 0.0

190.0 26.0 2.14 24.4 89.3 0.0

200.0 25.0 2.06 24.7 93.7 0.0

210.0 24.1 1.99 25.1 98.2 0.0

220.0 23.3 1.92 25.4 102.7 0.0

230.0 22.6 1.86 25.7 107.1 0.0

240.0 21.9 1.80 26.0 111.6 0.0
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MODIFIED RATIONAL METHOD

547 Bayfield Street

Project Number: 2700

Date: June 2024

Designer Initials: C.Y.

Area ID: 202

Area = 0.062 ha

"C" = 0.47

AC= 0.0293

Tc = 10.0 min

Time Increment = 10.0 min

Release Rate = 13.39 l/s City of Barrie 50 Year

Max.Storage = 0.0 m
3

a= 1251.473

b= 4.847

c= 0.753

NOTE: Catchment 202 is routed through Catchment 201

Time Rainfall Storm Runoff Released Storage

Intensity Runoff Volume Volume Volume

(min) (mm/hr) (l/s) (m
3
) (m

3
) (m

3
)

10.0 164.1 13.39 8.0 8.0 0.0 <<<<

20.0 111.4 9.08 10.9 12.0 0.0

30.0 86.3 7.04 12.7 16.1 0.0

40.0 71.4 5.82 14.0 20.1 0.0

50.0 61.4 5.00 15.0 24.1 0.0

60.0 54.1 4.41 15.9 28.1 0.0

70.0 48.5 3.96 16.6 32.1 0.0

80.0 44.2 3.60 17.3 36.1 0.0

90.0 40.6 3.31 17.9 40.2 0.0

100.0 37.7 3.07 18.4 44.2 0.0

110.0 35.2 2.87 18.9 48.2 0.0

120.0 33.0 2.69 19.4 52.2 0.0

130.0 31.2 2.54 19.8 56.2 0.0

140.0 29.5 2.41 20.2 60.2 0.0

150.0 28.1 2.29 20.6 64.3 0.0

160.0 26.8 2.19 21.0 68.3 0.0

170.0 25.6 2.09 21.3 72.3 0.0

180.0 24.6 2.00 21.6 76.3 0.0

190.0 23.6 1.93 22.0 80.3 0.0

200.0 22.7 1.86 22.3 84.3 0.0

210.0 21.9 1.79 22.6 88.4 0.0

220.0 21.2 1.73 22.8 92.4 0.0

230.0 20.5 1.67 23.1 96.4 0.0

240.0 19.9 1.62 23.4 100.4 0.0
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MODIFIED RATIONAL METHOD

547 Bayfield Street

Project Number: 2700

Date: June 2024

Designer Initials: C.Y.

Area ID: 202

Area = 0.062 ha

"C" = 0.46

AC= 0.0287

Tc = 10.0 min

Time Increment = 10.0 min

Release Rate = 11.82 l/s City of Barrie 25 Year

Max.Storage = 0.0 m
3

a= 1133.123

b= 4.734

c= 0.756

NOTE: Catchment 202 is routed through Catchment 201

Time Rainfall Storm Runoff Released Storage

Intensity Runoff Volume Volume Volume

(min) (mm/hr) (l/s) (m
3
) (m

3
) (m

3
)

10.0 148.3 11.82 7.1 7.1 0.0 <<<<

20.0 100.2 7.99 9.6 10.6 0.0

30.0 77.5 6.18 11.1 14.2 0.0

40.0 64.0 5.11 12.3 17.7 0.0

50.0 55.0 4.38 13.2 21.3 0.0

60.0 48.4 3.86 13.9 24.8 0.0

70.0 43.4 3.46 14.6 28.4 0.0

80.0 39.5 3.15 15.1 31.9 0.0

90.0 36.3 2.90 15.6 35.5 0.0

100.0 33.7 2.68 16.1 39.0 0.0

110.0 31.4 2.51 16.5 42.6 0.0

120.0 29.5 2.35 16.9 46.1 0.0

130.0 27.8 2.22 17.3 49.7 0.0

140.0 26.4 2.10 17.7 53.2 0.0

150.0 25.1 2.00 18.0 56.8 0.0

160.0 23.9 1.91 18.3 60.3 0.0

170.0 22.9 1.82 18.6 63.9 0.0

180.0 21.9 1.75 18.9 67.4 0.0

190.0 21.1 1.68 19.1 70.9 0.0

200.0 20.3 1.62 19.4 74.5 0.0

210.0 19.6 1.56 19.7 78.0 0.0

220.0 18.9 1.51 19.9 81.6 0.0

230.0 18.3 1.46 20.1 85.1 0.0

240.0 17.7 1.41 20.3 88.7 0.0
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MODIFIED RATIONAL METHOD

547 Bayfield Street

Project Number: 2700

Date: June 2024

Designer Initials: C.Y.

Area ID: 202

Area = 0.062 ha

"C" = 0.43

AC= 0.0270

Tc = 10.0 min

Time Increment = 10.0 min

Release Rate = 9.47 l/s City of Barrie 10 Year

Max.Storage = 0.0 m
3

a= 976.898

b= 4.745

c= 0.76

NOTE: Catchment 202 is routed through Catchment 201

Time Rainfall Storm Runoff Released Storage

Intensity Runoff Volume Volume Volume

(min) (mm/hr) (l/s) (m
3
) (m

3
) (m

3
)

10.0 126.4 9.47 5.7 5.7 0.0 <<<<

20.0 85.3 6.39 7.7 8.5 0.0

30.0 65.9 4.94 8.9 11.4 0.0

40.0 54.4 4.07 9.8 14.2 0.0

50.0 46.6 3.50 10.5 17.1 0.0

60.0 41.1 3.08 11.1 19.9 0.0

70.0 36.8 2.76 11.6 22.7 0.0

80.0 33.5 2.51 12.0 25.6 0.0

90.0 30.7 2.30 12.4 28.4 0.0

100.0 28.5 2.13 12.8 31.3 0.0

110.0 26.6 1.99 13.1 34.1 0.0

120.0 24.9 1.87 13.5 36.9 0.0

130.0 23.5 1.76 13.7 39.8 0.0

140.0 22.3 1.67 14.0 42.6 0.0

150.0 21.2 1.59 14.3 45.5 0.0

160.0 20.2 1.51 14.5 48.3 0.0

170.0 19.3 1.45 14.8 51.2 0.0

180.0 18.5 1.39 15.0 54.0 0.0

190.0 17.8 1.33 15.2 56.8 0.0

200.0 17.1 1.28 15.4 59.7 0.0

210.0 16.5 1.24 15.6 62.5 0.0

220.0 15.9 1.19 15.8 65.4 0.0

230.0 15.4 1.16 16.0 68.2 0.0

240.0 14.9 1.12 16.1 71.0 0.0
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MODIFIED RATIONAL METHOD

547 Bayfield Street

Project Number: 2700

Date: June 2024

Designer Initials: C.Y.

Area ID: 202

Area = 0.062 ha

"C" = 0.43

AC= 0.0270

Tc = 10.0 min

Time Increment = 10.0 min

Release Rate = 8.18 l/s City of Barrie 5 Year

Max.Storage = 0.0 m
3

a= 843.019

b= 4.582

c= 0.763

NOTE: Catchment 202 is routed through Catchment 201

Time Rainfall Storm Runoff Released Storage

Intensity Runoff Volume Volume Volume

(min) (mm/hr) (l/s) (m
3
) (m

3
) (m

3
)

10.0 109.1 8.18 4.9 4.9 0.0 <<<<

20.0 73.2 5.49 6.6 7.4 0.0

30.0 56.5 4.23 7.6 9.8 0.0

40.0 46.5 3.49 8.4 12.3 0.0

50.0 39.9 2.99 9.0 14.7 0.0

60.0 35.1 2.63 9.5 17.2 0.0

70.0 31.4 2.35 9.9 19.6 0.0

80.0 28.5 2.14 10.3 22.1 0.0

90.0 26.2 1.96 10.6 24.5 0.0

100.0 24.3 1.82 10.9 27.0 0.0

110.0 22.6 1.70 11.2 29.4 0.0

120.0 21.2 1.59 11.5 31.9 0.0

130.0 20.0 1.50 11.7 34.3 0.0

140.0 19.0 1.42 11.9 36.8 0.0

150.0 18.0 1.35 12.1 39.3 0.0

160.0 17.2 1.29 12.4 41.7 0.0

170.0 16.4 1.23 12.5 44.2 0.0

180.0 15.7 1.18 12.7 46.6 0.0

190.0 15.1 1.13 12.9 49.1 0.0

200.0 14.5 1.09 13.1 51.5 0.0

210.0 14.0 1.05 13.2 54.0 0.0

220.0 13.5 1.02 13.4 56.4 0.0

230.0 13.1 0.98 13.6 58.9 0.0

240.0 12.7 0.95 13.7 61.3 0.0
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MODIFIED RATIONAL METHOD

547 Bayfield Street

Project Number: 2700

Date: June 2024

Designer Initials: C.Y.

Area ID: 202

Area = 0.062 ha

"C" = 0.43

AC= 0.0270

Tc = 10.0 min

Time Increment = 10.0 min

Release Rate = 6.23 l/s City of Barrie 2 Year

Max.Storage = 0.0 m
3

a= 675.586

b= 4.681

c= 0.78

NOTE: Catchment 202 is routed through Catchment 201

Time Rainfall Storm Runoff Released Storage

Intensity Runoff Volume Volume Volume

(min) (mm/hr) (l/s) (m
3
) (m

3
) (m

3
)

10.0 83.1 6.23 3.7 3.7 0.0 <<<<

20.0 55.4 4.15 5.0 5.6 0.0

30.0 42.5 3.19 5.7 7.5 0.0

40.0 34.9 2.61 6.3 9.3 0.0

50.0 29.8 2.23 6.7 11.2 0.0

60.0 26.1 1.96 7.1 13.1 0.0

70.0 23.4 1.75 7.4 14.9 0.0

80.0 21.2 1.59 7.6 16.8 0.0

90.0 19.4 1.46 7.9 18.7 0.0

100.0 18.0 1.35 8.1 20.6 0.0

110.0 16.7 1.25 8.3 22.4 0.0

120.0 15.7 1.17 8.5 24.3 0.0

130.0 14.8 1.11 8.6 26.2 0.0

140.0 13.9 1.05 8.8 28.0 0.0

150.0 13.2 0.99 8.9 29.9 0.0

160.0 12.6 0.95 9.1 31.8 0.0

170.0 12.0 0.90 9.2 33.6 0.0

180.0 11.5 0.86 9.3 35.5 0.0

190.0 11.1 0.83 9.5 37.4 0.0

200.0 10.6 0.80 9.6 39.2 0.0

210.0 10.3 0.77 9.7 41.1 0.0

220.0 9.9 0.74 9.8 43.0 0.0

230.0 9.6 0.72 9.9 44.8 0.0

240.0 9.3 0.69 10.0 46.7 0.0
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WATER BALANCE

547 Bayfield Street

Project Number: 2700

Date: June 2024

Designer Initials: C.Y.

Post Development Conditions

Catchment Area (ha)

Rainfall Depth

(mm)

Rainfall 

Volume (m
3
)

Initial 

Abstraction 

(mm)

Initial 

Abstraction 

Volume (m
3
) Runoff Volume (m

3
)

(1) (2)

(3) =

(2)x(1)x10 m3/ha-mm (4)

(5) =

(4)x(1)x10 m3/ha-mm (6) = (3) - (5)

Asphalt 0.52 5 25.9 2 10.4 15.5

Rooftops 0.19 5 9.7 2 3.9 5.8

Grass 0.09 5 4.4 5 4.4 0.0

Total 0.80 39.9 18.6 21.3

Therefore, 18.6 cu.m of rainfall will be captured via initial abstraction, soil infiltration, and permeable pavement.  Water balance treatment of 

the remaining 21.3 cu.m is required. This can be achieved with the proposed enhanced grassed swale east of the site.
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ENHANCED GRASSED SWALE

QUALITY CONTROL 

Project Number: 2700

Date: June 2024

Designer Initials: C.Y.

CATCHMENT #: 201

Quality Control - Enhanced Grassed Swale

Enhanced (Level 1)

89 %

0.80 ha

1. Infiltration

25 m
3
/ha

20.0 m
3 

35% 55% 70% 85%

1. Infiltration 25 30 35 40

2. Wetlands 80 105 120 140

3. Hybrid Wet Pond/Wetland 110 150 175 195

4. Wet Pond 140 190 225 250

Required Storage Volume = 

(FROM MOE SWM PLANNING AND DESIGN MANUAL - 2003)

TABLE 3.2  - WATER QUALITY STORAGE REQUIREMENTS

Required Storage Volume = 

Protection Level SWMP Type

Enhanced (Level 1)

Storage Volume (m
3
/ha) for Impervious Level

Level of Protection  = 

Impervious = 

Drainage Area = 

SWMP Type =
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 Infiltration Trench

Sizing

Project Number: 2700

Date: June 2024

Designer Initials: C.Y.

Units
Catchment 

201

Total Area m
2

7985

Runoff Coefficient -- 0.86

Imperviousness % 89%

Total Impervious Area m
2

7106

Min Required Volume m
3

27.2

Equivalent rainfall to be retained mm 5.7

Initial Abstraction (IMP) mm 2

Initial Abstraction (PERVIOUS) mm 5

Rainfall Available (IMP) mm 3.7

Rainfall Available (PERVIOUS) mm 0.7

V - Total Volume Retained m
3

27.2

Infiltration Trench Design

I - Infiltration Rate* mm/hr

Safety correction factor

ts- Time to drain hr Dm =  I*ts

Vr - Media Porosity

Dm - Max Allowable Depth m Vr

Am - Minimum footprint area m
2

Am = V

Dr * Vr

Infiltration Trench Design - Provided

Units

Dr - Depth m

W - Width m

L - Length m

Af - Footfrint Area m
2

# Of Trenches

Storage Volume m
3

27.2

0.3

1

226.7

1.4

161.6

48

3.5

Enhanced Swale - 201

0.4

39.7

1.71

*Based on Geotechnical Report provided by Soil Engineers Ltd. (2024)- Silty Sand Till, included in 

Appendix B for reference.
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MTO Drainage Management Manual 

 30

 
Design Chart 1.13:  Infiltration Parameters

Horton Equation  -  Typical Values

Soil Group A
B
C
D

Decay Parameter

Minimum
Infiltration

Rate
(mm/hr)

25
13
5
5

 2    hr-1

Maximum*
Infiltration

Rate
(mm/hr)

250
200
125
75

*Dry Soil Conditions

Green-Ampt Method  -  Typical Values

Soil Group A (sand)
B (silt loam)
C (sand clay 

loam)
D (clay)

IMD
(mm/mm)

0.34
0.32
0.26

0.21

Su

(mm)

100
300
250

180

Ks

(mm/hr)

25
13
5

3

 
 
 
 
 
 
 
 
 
 
 
 
Source: M.L. Terstriep and J.B. Stall (1974) 
   U.S. EPA (1989) 



Low Impact Development Stormwater Management Planning and Design Guide 
 

C8 
Version 1.0 

Table C2:  Safety correction factors for calculating design infiltration rates 
Ratio of Mean Measured Infiltration Rates1 Safety Correction Factor2 

≤ 1 2.5 
1.1 to 4.0 3.5 
4.1 to 8.0 4.5 
8.1 to 16.0 6.5 

16.1 or greater 8.5 
Source:  Wisconsin Department of Natural Resources. 2004. Conservation Practice Standards. Site 

Evaluation for Stormwater Infiltration (1002). Madison, WI. 
Notes:  

1. Ratio is determined by dividing the geometric mean measured infiltration rate at the proposed 
bottom elevation of the BMP by the geometric mean measured infiltration rate of the least 
permeable soil horizon within 1.5 metres below the proposed bottom elevation of the BMP. 

2. The design infiltration rate is calculated by dividing the geometric mean measured infiltration rate 
at the proposed bottom elevation of the BMP by the safety correction factor. 

The design infiltration rate should be used to determine the maximum depth of the water 
storage component of the BMP, based on the desired drawdown period (typically 48 
hours to fully drain the BMP; see Chapter 4 for guidance regarding the design of 
specific infiltration BMP types).  Based on the calculated design infiltration rate, 
assumptions regarding the bottom elevation of the BMP may need to be reconsidered 
and further infiltration testing may be warranted. 
 



Worksheet for Enhanced Swale - 100yr

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

0.030Roughness Coefficient

%2.3Channel Slope

H:V3.0Left Side Slope

H:V3.0Right Side Slope

m1.40Bottom Width

L/s335.11Discharge

Results

m0.15Normal Depth

m²0.3Flow Area

m2.3Wetted Perimeter

m0.12Hydraulic Radius

m2.30Top Width

m0.16Critical Depth

%1.8Critical Slope

m/s1.21Velocity

m0.08Velocity Head

m0.22Specific Energy

1.118Froude Number

SupercriticalFlow Type

GVF Input Data

m0.00Downstream Depth

m0.0Length

0Number Of Steps

GVF Output Data

m0.00Upstream Depth

N/AProfile Description

m0.00Profile Headloss

m/sInfinityDownstream Velocity

m/sInfinityUpstream Velocity

m0.15Normal Depth

m0.16Critical Depth

%2.3Channel Slope

%1.8Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

2024-06-21

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
Center2700 - Enhanced Swale.fm8



Cross Section for Enhanced Swale - 100yr

Project Description

Manning
Formula

Friction Method

Normal DepthSolve For

Input Data

0.030Roughness Coefficient

%2.3Channel Slope

m0.15Normal Depth

H:V3.0Left Side Slope

H:V3.0Right Side Slope

m1.40Bottom Width

L/s335.11Discharge

Page 1 of 127 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

2024-06-21

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution
Center2700 - Enhanced Swale.fm8
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Sanitary Design Sheet

545-547 Bayfield Street

Klassic Car Wash

Barrie, Simcoe Project: 545-547 Bayfield Street

Minimum Sewer Diameter (mm) = 200 Avg. Domestic Flow (l/cap/day) = 225 Project No. 2700

Mannings n = 0.013 Infiltration Rate (l/s/ha) = 0.26 Date: 20-Jun-24

Minimum Velocity (m/s) = 0.60 Max. Harmon Peaking Factor = 3.8 Designed By: P.R.

Maximum Velocity (m/s) = 3 Min. Harmon Peaking Factor = 1.5 Reviewed By: D.S.

Minimum Pipe Slope (%) = 0.40 NOMINAL PIPE SIZE USED P:\2700 547 Bayfield Street, Barrie\Design\Pipe Design\Sanitary\[2700- Sanitary Sheet Design-2024 04(Apr) 29.xlsm]Design

(ha) (ha) (#) (p/unit) (p/ha) (ha) (ha) (p/ha) (l/s/ha) (L/s) (L/s) (L/s) (L/s) (L/s) (L/s) (m) (mm) (%) (L/s) (m/s)

BUILDING B PLUG1 MH1A 0 0 0 0 0 0.98 0.98 0 0.324 0 0.3 0 0.0 0.0 3.80 0.0 0.3 0.6 14.3 150 1.00 15.2 0.86

SITE MH1A MH2A 0 0 0 0 0 0 0.98 0 0 0 0.3 0 0.0 0.0 3.80 0.0 0.3 0.6 63.3 150 1.00 15.2 0.86

CAR WASH MH2A MH3A 0 0 0 0 0 0 0.98 0 0 0 0.3 0 0.0 0.0 3.80 0.0 0.3 0.6 7.6 200 1.00 32.8 1.04

BUILDING A PLUG 2 MH3A 0 0 0 0 0 0.97 0.97 0 0.324 0 0.3 0 0.0 0.0 3.80 0.0 0.3 0.6 18.0 150 1.00 15.2 0.86

SITE MH3A MH4A 0 0 0 0 0 0 1.95 0 0 0 0.5 0 0.0 0.0 3.80 0.0 0.6 1.1 44.7 200 1.00 32.8 1.04

CONNECTION TO EXISTING MH4A EX.SAN.MH16008 0 0 0 0 0 0 1.95 0 0 0 0.5 0 0.0 0.0 3.80 0.0 0.6 1.1 7.5 250 2.00 84.1 1.71

RESIDENTIAL INDUSTRIAL/COMMERCIAL/INSTITUTIONAL FLOW CALCULATIONS PIPE DATA

DENSITY

AREA
ACCUM. 

AREA
UNITS

PER UNIT

AREA
ACCUM. 

AREA

POPULATION 

DENSITY
PER HA

RESIDENTIAL 

POPULATION

ACCUM. 

RESIDENTIAL 

POPULATION

TOTAL 

ACCUM. 

POPULATION

LOCATION

MANHOLE

FROM TO

STREET

AVG. 

DOMESTIC 

FLOW

ACCUM. AVG. 

DOMESTIC 

FLOW

FLOW             

RATE

ACCUM. 

EQUIV. 

POPULATION

INFILTRATION
PEAKING 

FACTOR

PEAKED 

RESIDENTIAL 

FLOW

ICI              

FLOW

TOTAL                  

FLOW
LENGTH

FULL FLOW 

VELOCITY

PIPE 

DIAMETER
SLOPE

FULL FLOW 

CAPACITY

1 of 1
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June 21, 2024 Project No. 17002-188 

 
Mr. Bobby Pillitteri 

547 Bayfield Inc. 

1501 Creditstone Road 

Concord, Ontario   

L4K 5V6 

 

 
Subject: 545 & 547 Bayfield Phase 1 Watermain Analysis  

 City of Barrie 
   
Dear Mr. Pillitteri, 

We are pleased to submit our report entitled “545 & 547 Bayfield Phase 1 Watermain Analysis” outlining 

the results of our water distribution analysis for a carwash in the City of Barrie.  This report covers only 

Phase 1. No modeling has been completed for Phase 2. 

 

This development was incorporated into an Infowater sub-model of the site and modeled utilizing the design 

information provided to Municipal Engineering Solutions.  The findings of our analysis are summarized in 

the following report. 

 

We trust you will find this report satisfactory.  Should you have any questions or require further clarification, 

please call. 

 

Yours truly, 

Municipal Engineering Solutions 

 

      

 

Per: John C. Bourrie, P.Eng. 

/LMC 

 

 

 

 

File Location:  D:\Projects\2024\24-001 545 547 Bayfield Barrie SCS 17002-188\3.0 Report\Final Report\17002-188 545 547 Bayfield Watermain Analysis_20240621.docx 
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Section 1 – INTRODUCTION  
 
Municipal Engineering Solutions (“MES”) was retained by 547 Bayfield Inc.to conduct a hydraulic water analysis for the 
proposed 545 & 547 Bayfield Development located in the City of Barrie.  As part of this hydraulic assessment MES was 
requested to undertake the following: 

1. Calculate/verify water demands for the proposed development using City of Barrie, provincial and industry design 
standards; 

2. Add the subject watermains/development/boundary information to development water model; 

3. Run the model to size the subject mains to achieve service criteria during Average Day, Peak Hour and fire flow 
during Maximum Day demand; and 

4. Prepare a Report summarizing the modeling results for agency review and design purposes. 

1.1 Development Background 

The 545 & 547 Bayfield site is located on the east side of Bayfield Street, south of Hammer Street West in the City of 
Barrie. In Phase 1, the existing buildings are being converted into two car wash facilities. Phase 2 plans have not yet 
been confirmed. The demands for Phase 1 are shown in Appendix A. The proposed Phase 1 area is shown below on 
Figure 1.  

   

Figure 1 - Proposed 545 & 547 Bayfield Development 

Section 2 – WATERMAIN DESIGN CRITERIA 
 
The design criteria utilized to estimate the water demands for the hydraulic water model follows general industry standards 
and is calculated using the design criteria and guidelines outlined in the City of Barrie Water Transmission & Distribution 
Policies Design Guidelines, the Ministry of the Environment Conservation and Parks (MECP) Watermain Design Criteria, 
and the Fire Underwriters Survey. 

The following sections summarize the specific design criteria used to carry out the hydraulic watermain assessment for 
this development. 

B
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y
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Carwash 

Carwash 
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2.1 Water Demands  

To calculate the equivalent population and water design factors for this development MES used City of Barrie standard 
population densities as noted in the “Water Transmission & Distribution Policies Design Guidelines June 2022”.  Table 
1 summarizes the population densities and Table 2 summarizes the average daily demand and peaking factors used 
for this analysis. 

Table 1 – Equivalent Population Density 

Type of Development Equivalent Population (Persons/Unit) 
Single Family  3.25 

Townhouse 2.57 

Apartment 1.67 

Commercial 28 m2/ha/day 
Source: Water Transmission & Distribution Policies & Design Guidelines June 2022 

Table 2 - Water Design Factors 

Type of 
Development 

Average Daily Demand  
(L per capita) 

Maximum Daily Demand 
Peaking Factor 

Peak Hour Demand 
Peaking Factor 

Residential & ICI  225 2.75 4.13 
Source: Water Transmission & Distribution Policies & Design Guidelines June 2022 and MECP 

 

The buildings will also contain the equipment for the car wash facilities.  The peak water usage was provided by the 
suppliers and included in the Appendix.  
 

Section 3 –FLOW DEMANDS 
 
Utilizing the equivalent population data from Table 1 and the corresponding Average Day, Peak Hour and Maximum Day 
data from Table 2 the water demands for this development were calculated.   

3.1 Equivalent Population Flow Demands 

The calculated demands for Phase 1 are summarized in Table 3 and include the car wash demands. The car wash 
demands were split between the two buildings. For additional details on the development water demands and assigned 
demand nodes used in the water model see Appendix A. 

Table 3 – Water Demand for Bradford/Vespra Development  

 Average Day 
Demand (L/S) 

Maximum Day 
Demand (L/S) 

Peak Hour 
Demand (L/S) 

Total  25.93 26.46 26.76 

3.2 Fire Flow Demands 

The fire demands were calculated using the Fire Underwriters Survey (“FUS”) formula outlined in the `Water Supply For 
Public Fire Protection Guideline', dated 2020. The minimum required fire flows assumed for this development are 
summarized in Table 4. Details on the calculations are in Appendix A. The minimum required fire flow used in this 
analysis is lower than the City’s minimum required fire flow of 283 L/s for commercial areas, however, it is typical for 
municipalities to use the FUS as a guideline for minimum fire flow requirements. The calculated fire flow using the FUS 
formular is reasonable for this type of development. The minimum fire flow requirement for this site must be confirmed 
with the City and the fire department. 
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Table 4 –Fire Flow Requirements  

Type of Development Fire Flow (L/S) 
547 Bayfield St – Building A 83 

545 Bayfield St – Building B 100 
Source: Fire Underwriters Survey, 2020  

Hydrant tests performed on Bayfield Street indicate that the maximum flow currently available at this site is 199 L/s at 
20 psi, below the City’s minimum fire flow requirement of 283 L/s for commercial areas. This is an existing condition 
for the commercial area on Bayfield Street. As such, the calculated FUS fire flow requirement has been used in this 
analysis.  

As noted, the fire flow in Table 4 above is calculated using the FUS formula and are based on estimated GCA the 
building. Table 5 below summarizes the criteria utilized to develop the fire flow anticipated as well as the assumptions 
made. Once the detailed designs/configurations (specifics) for these building(s) are finalized the assumptions noted 
in Table 5 must be reviewed and confirmed by the appropriate designer (architect or sprinkler system designer) and 
any design/criteria changes required are to be reported to MES so that the actual required fire flows can be confirmed. 
Building construction and sprinkler systems may need to be designed to suit the available flow and pressure. 

Table 5 – FUS Criteria/Assumptions  

 1 Storey Building 

Type of Construction Non-Combustible Construction   

Occupancy Type Limited Combustible 

Fire Protection 
(Sprinkler/Firewalls) 

No Sprinklers 

Area Considered  
Area Considered: 

Building A - 547 Bayfield Area Considered 966 m2  
Building B - 545 Bayfield Area Considered 977 m2 

Note: For Additional Information on FUS Criteria Refer to Water Supply for Public Protection Guide, Fire Underwriters Survey, 2020 

3.3 External Demands 

The hydrant tests results would have considered external demands.  

 

Section 4 – OTHER SYSTEM REQUIREMENTS 

4.1 System Pressure Requirements 

In addition to meeting the various flow requirements, the system must also satisfy minimum and maximum pressure 
requirements as outlined by the City of Barrie. The City’s pressure requirements are outlined in the Design Criteria and 
stipulate the following: 

1. The minimum system pressure shall not be less than 140 kPa (20 psi) at any point in the water system under 
fire flow conditions. 

2. The minimum operating pressure shall be 275 kPa (40 psi). 
3. The maximum operating pressure shall be 700 kPa (100 psi).  
4. Preferred operating shall generally range between 350 to 485 kPa (50 to 70 psi). Pressures outside this range 

can be accepted.  
5. Where the maximum pressures exceed 550 kPa (80 psi) pressure reducing valves are required after the water 

meter.  
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4.2 Watermain Sizing 

The City of Barrie also stipulates that all watermains are adequately sized to maintain demand flows at the required 
pressures without causing excessive energy loss or result in water quality decay.  The watermain system must therefore 
be designed to accommodate the Maximum day plus fire demand. 

For distribution systems providing fire protection the minimum pipe size shall be 150 mm diameter in accordance with 
Ministry of the Environment Conservation and Parks (MECP) and NFPA requirements. 

To provide appropriate fire protection, reliable supply, and pressures the water distribution system should be looped 
wherever possible to improve supply security and water quality and also have two connections to the existing system 
where possible.  

4.3 Watermain C-Factor 

In designing and modeling of the pipes the Coefficient of Roughness (C-Factor) factors from the City’s design manual 
were utilized. The Coefficient of Roughness assigned to each pipe size in summarized in Table 6 below. 

Table 6- Hazen-Williams Coefficient of Roughness (C-Factors) 

Size of Pipe (Diameter in mm) Coefficient of Roughness (C) 
150 mm 100 

200 mm to 250 mm 110 

300 mm to 600 mm 120 

Greater Than 600 mm 130 
Source: City of Barrie Water Transmission & Distribution Design Standard June 2022 

 

Section 5 – ANALYSIS & MODELING RESULTS 

To conduct the hydraulic water analysis for the proposed development the water demands were estimated by MES using 
the design criteria previously discussed and incorporated the demands into an InfoWater submodel of the site. The 
following sections discusses the model setup and results. 

5.1 Model Setup 

The 545 & 547 Bayfield site is located on the east side of Bayfield Street.  There is an existing 300 mm watermain along 
the west side of the street. The site will have separate domestic and fire supply connections from the Bayfield Street 
watermain. 

Hydrant tests were completed on June 11, 2024. The test results are included in Appendix B along with a model 
comparison graph.  A model of the immediate area was created by using a dummy pump and reservoir to recreate the 
results of the hydrant test. To check the adequacy of the pump curve entered into the model, a simulated hydrant curve 
(modeled flow) at the test location was graphed against the data points of the actual hydrant test. 

Fire flows placed on nodes as noted in the demand table and on the nearby existing hydrants on Bayfield Street. New 
nodes were created to add the flow demands and the elevation information to an Infowater hydraulic water distribution 
model created for the site and nearby municipal watermains.  Watermains for the future Phase 2 lands were also 
included in the model. 

Friction factor for the pipes were assigned according to Table 6.  

5.2 Watermain Sizing and System Pressures 

The analysis was conducted under Average Day, Maximum Day, and Maximum day plus Fire demands to confirm the 
watermain sizing and meet the pressure requirements. The pipe sizes and layout are shown in Appendix C. 
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The domestic and fire connections were sized at 300 mm. The domestic connections to the buildings sized at 150 mm. 
The size of the domestic connections to the buildings should be confirmed by the building mechanical piping designer.  

Fire flow demand can be met based on the assumptions outlined in this report. This report covers Phase 1 of the site 
only. No modeling of Phase 2 has been done for this report. At the direction of the client, the watermains for Phase 2 
that are to be built within Phase 1 are included in this report, but no future demands included. As the plans for Phase 
2 are not yet known, the watermains were sized at 300 mm to provide flexibility to those future buildings.  The domestic 
watermain will need to be temporarily decommissioned from the 150 x 300 cross to the phase boundary until connected 
to Phase 2 watermains. 

Modeled service pressures are summarized in Table 7. Since modeling was completed using a single demand scenario 
for boundary conditions (hydrant test), it is anticipated that pressure will be lower during peak hour and higher during 
minimum hour than indicated in the modeling. Detailed pipe and node tables for the various scenarios modelled are 
attached to this report in Appendix B. 

Table 7 - Modeled Service Pressures  

Scenario Average Day Maximum Day  Peak Hour Max. Day + Fire 

Existing 46.8 to 52.9 psi 
(323 to 365 kPa) 

46.7 to 52.8 psi 
(322 to 364 kPa) 

46.7 to 52.8 psi 
(322 to 364 kPa) 

128 to 172 L/s  
@ 20 psi (140 kPa) 

 

Section 6 – CONCLUSIONS/RECOMMENDATIONS 

The results are summarized below. 
 

• The service pressures are expected to range from 46.7 to 52.9 psi (322 to 365 kPa). 

• The available fire flow within the site meets or exceeds the fire flow demand utilized for this assessment as noted 
in Table 4 at the minimum pressure of 20 psi (140 kPa) based on the proposed watermain configuration.   

• The fire flow utilized in this analysis is based on the Fire Underwriters Survey formula. It is typical for 
municipalities to use the FUS as a guideline for minimum fire flow requirements, and the FUS calculated fire flow 
is reasonable for this type of development. The minimum fire flow requirements for this site must be confirmed 
with the City and the fire department. 

• The diameter of the buildings’ domestic connections should be confirmed with the building mechanical designer. 

• This report covers Phase 1 of the site only. No modeling of Phase 2 has been done for this report. At the direction 
of the client, the watermains for Phase 2 that are to be built within Phase 1 are included in this report, but no 
future demands included. As the plans for Phase 2 are not yet known, the watermains were sized at 300 mm to 
provide flexibility to those future buildings. 

• The domestic watermain will need to be temporarily decommissioned until connected to Phase 2 watermains. 

• Once the building designs/configurations are known for the proposed development the FUS fire flows 
summarized in Table 4 must be reviewed and confirmed by the designer(s), architect, and mechanical 
consultant as appropriate to ensure the fire flows used within this report are still valid prior to implementation 
and construction.  It may also be necessary for the building construction or fire protection system to be 
designed to suit the available flows. 

• Confirmation and/or changes to the criteria should also be provided to and reviewed with MES prior to the 
finalization of the detailed design drawings and construction of the watermain system. Final design parameters 
are to be provided to MES prior to construction for further review to confirm that the actual (final) site conditions 
and building design(s) reflect those modeled by MES within this report. 

• This report, including all modeling assumptions used, is to be submitted to and reviewed by the water operating 
authority (municipality) to confirm that the modeling parameters used are acceptable to the operating authority 
and/or confirm if modified domestic or fire flow requirements are required or should be implemented for this 
particular development. 
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Equivalent Population by Unit

Equivalent Population Density

(Person/Unit)

Single Family or Semi-Detached 3.25

Townhouse 2.57

Apartment 1.67

Equivalent Population by Area

Equivalent Population Density Average Day Demands

(Person/Hectare) (m3/ha/day)

Single Family, Duplex, Semis 78.25

Triplex and 4-plex 81.9

Townhouse 110

Apartments (>6 stories) 500

Light Commercial Areas 124 28.00

Community Services 124 28.00

Light Industrial Areas 155 35.00

Hospitals (persons/bed)

Water Design Factors

Average Daily Demand (m3/capita) 0.225

Maximum Daily Demand P.F. 9.5 MECP

Maximum Hourly Demand P.F.

Residential MECP

I/C/I 14.3

Cofficient of Roughness

Size of Pipe (mm Dia.) Coefficient of Roughness (C)

150 100

200-250 110

300-600 120

Over 600 130

Minimum Pipe Size

Type of Development Size of Pipe (mm Dia.)

Designed for Fire Protection 150

Domestic supply only 50

Working Pressures

Parameter Pressure

Minimum Pressure 345kPa (50 psi)

Maximum (Building Code) 550 kPa (80 psi)

Maximum 620 kPa (90 psi)

Minimum Pressure 140 kPa (20 psi)

Fire Flow Conditions

Barrie Design Criteria

Water Transmission & Distribution Policies Design Guidelines June 2022 (unless otherwise stated)

Type of Development

Type of Development

Normal Condition

(Sanitary Sewage Collection System Policies and Design Guidelines Oct 

2017 for population and Average Day Demand)



Commercial Total Population Total Population ADD MDD PHD

(m) (ha) (Residential) (ICI) (L/s) (L/s) (L/s) (L/s)

HYD-600 286.70 0 0 0.00 0.00 0.00 100

HYD-601 288.00 0 0 0.00 0.00 0.00 100

HYD-602 286.80 0 0 0.00 0.00 0.00 100

J-600 286.90 0 0 0.00 0.00 0.00

J-601 287.00 0 0 0.00 0.00 0.00

J-602 288.00 0 0 0.00 0.00 0.00

J-603 287.62 0 0 0.00 0.00 0.00

J-604 286.45 0 0 0.00 0.00 0.00

J-605 Bldg A 286.70 0.09662 0 12 12.96 13.23 13.38

J-606 285.50 0 0 0.00 0.00 0.00

J-607 Bldg B 286.74 0.0977 0 12 12.96 13.23 13.38

J-608 287.80 0 0 0.00 0.00 0.00

J-609 288.76 0 0 0.00 0.00 0.00

J-610 286.40 0 0 0.00 0.00 0.00

J-611 285.50 0 0 0.00 0.00 0.00

 Total 0.194 0 24 25.93 26.46 26.76

Fire Flow Demands

Water Demand

Node 
Elevation

Type of Development Equivalent Population Demands

June 14, 2024

545-547 Bayfield, Barrie ON
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Truck Wash Technologies Inc. Water Usage for Klassic Car Wash-Bayfield January 30, 2024

Klassic Car Wash peak water usage

Items no. Description Application Details Qty. GPM PSI Total Water type Recycled water Hydraflex Notes

High-pressure

Prep guns Clean-up M1000 1 8 800 8 Cold (not softened) Potential Will probably use reclaim

TWT high side/rear sprays Pre-washing M3500 1 35 800 35 Cold (not softened) Potential Will probably use reclaim

TWT DS grill/side sprays Washing M2000 1 20 800 20 Cold (not softened) Potential Will probably use reclaim

TWT PS grill/side sprays Washing M2001 1 20 800 20 Cold (not softened) Potential Will probably use reclaim

Petit 360-t Prepping M3500 2 35 800 70 Cold (softened) Potential Will probably use reclaim

BB-200 bumper blaster Washing M2000 1 20 800 20 Cold (not softened) Potential Will probably use reclaim

TWT HP arch Rinsing M3500 3 35 800 105 Cold (not softened)

278 Total GPM if no reclaim

173 Total GPM of reclaim Assume last high-pressure will be fresh water

Fresh water use  (not softenened)

Undercarriage 1 9 40 9.0 Fresh water or reclaim Potential Will probably use reclaim

Versa trans arch -foaming Drying agent 2 7.5 40 15 Cold (not softened) √
15.0 Total GPM of fresh water

Fresh water (Soft water)

Brushes

RS701 (wraps) 2 3.2 40 6.4 Cold or hot (softened) √ Soap on both

RS301 (high side) 1 4.8 40 4.8 Cold or hot (softened) √ Soap on both

RS400 (low side) 2 3.2 40 6.4 Cold or hot (softened) √ Soap on both

RS1000 (top brush) 3 1.6 40 4.8 Cold or hot (softened) √ Soap on both

RS550 (sonics) 1 8 40 8 Cold or hot (softened) √ No soap

M2000 (wheel boss) 1 0 0 0

Low pressure

Versa Trans arch with single foaming Initial presoak 1 3.25 40 3.25 Cold or hot (softened) √ Mr. Foamer

Versa Trans arch with foaminator Lava arch 1 10 40 10 Cold or hot (softened) √ Mr. Foamer

Single foam streamers 2 2.25 40 4.5 Cold or hot (softened) √ Mr. Foamer

Triple foam streamers 2 6.75 40 13.5 Cold or hot (softened) √√√ Mr. Foamer

Versa trans arch with foaminator Foaming ceramic 1 10 40 10 Cold or hot (softened) √ Mr. Foamer

Versa trans arch with foaminator Foaming wax 1 10 40 10 Cold or hot (softened) √ Mr. Foamer

Chemical tire applicators 4 2.25 40 9.0 Cold or hot (softened) √ Mr. Foamer

Bumper presoak 1 2 40 2 Cold or hot (softened) √√ Requires two injectors (one for front and one for rear)

93 Total soft water GPM

Reverse osmosis use

Rain bar 1 1 6 40 6 Cold (softened) Can reduce to match production rate

Mirror rinse 1 6 40 6 Cold (softened) Can reduce to match production rate

12 Total RO GPM usage

24 FW GPM to produce at 50% Note this need to be soft water as well

Notes:

1. These values are worst case values and assumes  cars are back to back which is possible on a busy day and all devices are on simutaneously. 410 GPM      PEAK If 100% fresh water (see note 1)

182 GPM      Of possible reclaim

228 GPM      PEAK city water if all reclain used

117 Soft water (Chemicals and RO)
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Project: Bayfield Barrie Building Type/Block #

Project Number: 17002-188 Firewalls/Sprinkler:

Project Location: Number of Units/Unit #'s
Date:

14-Jun-24

1.0 FUS Formula

where: RFF = required fire flow in litres per minute;

NBC Occupancy Group B

Type of Construction 
b

Type II

Protection (for C below 1.0)

Footprint area 966.2 sq. metres

Storeys 1

C = 0.8

A = 966.2 Total Effective Area 
a

F = 5000 L/min (rounded)

2.0 Occupancy Adjustment

Type of Occupancy 
c

Hazard Allowance

-750 L/min

Adjusted Fire Flow 4250 L/min

3.0 Sprinkler Adjustment

Credit Total

NFPA 13 sprinkler standard NO 0%

Standard Water Supply NO 0%

Fully Supervised system NO 0%

Sprinkler Credit 0 L/min

4.0 Exposure Adjustment

Construction Type of the Exposed Building Face: Type I-II (unprotected)

North Side Percent Total*

Distance to Building (m) 20.1 to 30

Length (ft) by height in storeys over 100

South Side

Distance to Building (m) 20.1 to 30

Length (ft) by height in storeys over 100

East Side

Distance to Building (m) over 30

Length (ft) by height in storeys 41 to 60

West Side

Distance to Building (m) over 30

Length (ft) by height in storeys 41 to 60

*max 75%

Exposures Surcharge 340 L/min

Total Required Fire Flow 5000 L/min
(rounded) 83 L/sec

a) 

b)

c)

For buildings with a construction coefficient from 1.0 to 1.5, consider 100% of all floor areas. For buildings with a construction coefficient below 1.0 (vertical openings are inadequately 

protected), consider the two largest adjoining floors plus 50% of each of any floors immediately above them up to a maximum of eight. If the vertical openings and exterior vertical 

communications are properly protected, consider only the area of the largest floor plus 25% of each of the two immediately adjoining floors. 

Wood Frame=1.5, Mass Timber= 0.8 to 1.5, Ordinary=1.0, Noncombustible=0.8, Fire-Resistive=0.6

Noncombustible=-25%, Limited Combustible=-15%, Combustible=0%, Free Burning=+15%, Rapid Burning=+25%

0%

4%

8%

4%

0%

0%

-0.15

Calculations are based on "Water Supply for 

Public Fire Protection Guide" by Fire 

Underwriters Survey Dated 2020

FUS CALCULATION

547 Bayfield Building 

Barrie

C = the Coefficient related to the type of construction; and

A = the Total Effective Floor Area (m
2
) excluding basements at least 50% below grade) 

a

Non-combustible Construction

Unprotected Openings

Limited Combustible

��� � 220� �
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Project: Bayfield Barrie Building Type/Block #

Project Number: 17002-188 Firewalls/Sprinkler:

Project Location: Number of Units/Unit #'s
Date:

14-Jun-24

1.0 FUS Formula

where: RFF = required fire flow in litres per minute;

NBC Occupancy Group B

Type of Construction 
b

Type II

Protection (for C below 1.0)

Footprint area 977.0 sq. metres

Storeys 1

C = 0.8

A = 977.0 Total Effective Area 
a

F = 6000 L/min (rounded)

2.0 Occupancy Adjustment

Type of Occupancy 
c

Hazard Allowance

-900 L/min

Adjusted Fire Flow 5100 L/min

3.0 Sprinkler Adjustment

Credit Total

NFPA 13 sprinkler standard NO 0%

Standard Water Supply NO 0%

Fully Supervised system NO 0%

Sprinkler Credit 0 L/min

4.0 Exposure Adjustment

Construction Type of the Exposed Building Face: Type I-II (unprotected)

North Side Percent Total*

Distance to Building (m) 20.1 to 30

Length (ft) by height in storeys over 100

South Side

Distance to Building (m) 0 to 3

Length (ft) by height in storeys over 100

East Side

Distance to Building (m) over 30

Length (ft) by height in storeys 41 to 60

West Side

Distance to Building (m) over 30

Length (ft) by height in storeys 41 to 60

*max 75%

Exposures Surcharge 970 L/min

Total Required Fire Flow 6000 L/min
(rounded) 100 L/sec

a) 

b)

c)

For buildings with a construction coefficient from 1.0 to 1.5, consider 100% of all floor areas. For buildings with a construction coefficient below 1.0 (vertical openings are inadequately 

protected), consider the two largest adjoining floors plus 50% of each of any floors immediately above them up to a maximum of eight. If the vertical openings and exterior vertical 

communications are properly protected, consider only the area of the largest floor plus 25% of each of the two immediately adjoining floors. 

Wood Frame=1.5, Mass Timber= 0.8 to 1.5, Ordinary=1.0, Noncombustible=0.8, Fire-Resistive=0.6

Noncombustible=-25%, Limited Combustible=-15%, Combustible=0%, Free Burning=+15%, Rapid Burning=+25%

0%

4%

19%

15%

0%

0%

C = the Coefficient related to the type of construction; and

A = the Total Effective Floor Area (m
2
) excluding basements at least 50% below grade) 

a

Non-combustible Construction

Unprotected Openings

Limited Combustible

-0.15

Calculations are based on "Water Supply for 

Public Fire Protection Guide" by Fire 

Underwriters Survey Dated 2020

FUS CALCULATION

545 Bayfield Building 

Barrie

��� � 220� �
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Appendix B 
 

B o u n d a r y  I n f o r m a t i o n  
 
  







Static 

Pressure

Residual 

Pressure
Test Flow

Theoretical 

Flow at 20 psi 

(140 kPa)

(kPa) (psi) (L/s) (L/s)

Hydrant Test 55.0 40.0 126.2 199.4

Model 55.1 40.6 120.0 198.9
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Appendix C 
 

M o d e l  R e s u l t s  
 
 



Node Names



Pipe Names



Pipe Diameters



Demand Elevation Head Pressure Length Diameter Roughness Flow Velocity

(L/s) (m) (m) (psi)  (m) (mm) (C) (L/s) (m/s)

HYD-602 0.00 286.80 322.71 51.04 P-601 J-600 J-601 4.00 300 120 0.00 0.00

J-600 0.00 286.90 322.78 51.00 P-603 J-600 J-602 38.28 300 120 25.92 0.37

J-601 0.00 287.00 322.78 50.86 P-604 J-602 V1102 3.63 250 110 25.92 0.53

J-602 0.00 288.00 322.75 49.40 P-605 V1102 J-603 5.20 250 110 25.92 0.53

J-603 0.00 287.62 320.55 46.82 P-606 J-603 J-604 33.42 300 120 25.92 0.37

J-604 0.00 286.45 320.53 48.45 P-607 J-604 J-605 45.71 150 100 12.96 0.73

J-605 12.96 286.70 320.21 47.64 P-608 J-604 J-607 33.49 150 100 12.96 0.73

J-606 0.00 285.50 320.53 49.80 P-609 J-604 J-606 92.62 300 120 0.00 0.00

J-607 12.96 286.74 320.30 47.71 P-610 J-601 J-608 38.29 300 120 0.00 0.00

J-608 0.00 287.80 322.78 49.72 P-611 J-608 V1104 3.81 250 110 0.00 0.00

J-609 0.00 288.76 322.71 48.26 P-612 V1104 J-609 5.17 250 110 0.00 0.00

J-610 0.00 286.40 322.71 51.61 P-613 J-609 J-610 41.46 300 120 0.00 0.00

J-611 0.00 285.50 322.71 52.89 P-614 J-610 HYD-602 7.30 150 100 0.00 0.00

P-615 J-610 J-611 85.26 300 120 0.00 0.00

MIN 285.50 46.82

MAX 288.76 52.89

Demand Elevation Head Pressure Length Diameter Roughness Flow Velocity

(L/s) (m) (m) (psi)  (m) (mm) (C) (L/s) (m/s)

HYD-602 0.00 286.80 322.65 50.96 P-601 J-600 J-601 4.00 300 120 0.00 0.00

J-600 0.00 286.90 322.72 50.92 P-603 J-600 J-602 38.28 300 120 26.46 0.37

J-601 0.00 287.00 322.72 50.78 P-604 J-602 V1102 3.63 250 110 26.46 0.54

J-602 0.00 288.00 322.69 49.32 P-605 V1102 J-603 5.20 250 110 26.46 0.54

J-603 0.00 287.62 320.49 46.72 P-606 J-603 J-604 33.42 300 120 26.46 0.37

J-604 0.00 286.45 320.47 48.36 P-607 J-604 J-605 45.71 150 100 13.23 0.75

J-605 13.23 286.70 320.14 47.53 P-608 J-604 J-607 33.49 150 100 13.23 0.75

J-606 0.00 285.50 320.47 49.71 P-609 J-604 J-606 92.62 300 120 0.00 0.00

J-607 13.23 286.74 320.22 47.60 P-610 J-601 J-608 38.29 300 120 0.00 0.00

J-608 0.00 287.80 322.72 49.64 P-611 J-608 V1104 3.81 250 110 0.00 0.00

J-609 0.00 288.76 322.65 48.17 P-612 V1104 J-609 5.17 250 110 0.00 0.00

J-610 0.00 286.40 322.65 51.53 P-613 J-609 J-610 41.46 300 120 0.00 0.00

J-611 0.00 285.50 322.65 52.81 P-614 J-610 HYD-602 7.30 150 100 0.00 0.00

P-615 J-610 J-611 85.26 300 120 0.00 0.00

MIN 285.50 46.72

MAX 288.76 52.81

Demand Elevation Head Pressure Length Diameter Roughness Flow Velocity

(L/s) (m) (m) (psi)  (m) (mm) (C) (L/s) (m/s)

HYD-602 0.00 286.80 322.62 50.92 P-601 J-600 J-601 4.00 300 120 0.00 0.00

J-600 0.00 286.90 322.69 50.87 P-603 J-600 J-602 38.28 300 120 26.76 0.38

J-601 0.00 287.00 322.69 50.73 P-604 J-602 V1102 3.63 250 110 26.76 0.55

J-602 0.00 288.00 322.66 49.27 P-605 V1102 J-603 5.20 250 110 26.76 0.55

J-603 0.00 287.62 320.45 46.67 P-606 J-603 J-604 33.42 300 120 26.76 0.38

J-604 0.00 286.45 320.43 48.31 P-607 J-604 J-605 45.71 150 100 13.38 0.76

J-605 13.38 286.70 320.09 47.47 P-608 J-604 J-607 33.49 150 100 13.38 0.76

J-606 0.00 285.50 320.43 49.66 P-609 J-604 J-606 92.62 300 120 0.00 0.00

J-607 13.38 286.74 320.18 47.54 P-610 J-601 J-608 38.29 300 120 0.00 0.00

J-608 0.00 287.80 322.69 49.59 P-611 J-608 V1104 3.81 250 110 0.00 0.00

J-609 0.00 288.76 322.62 48.13 P-612 V1104 J-609 5.17 250 110 0.00 0.00

J-610 0.00 286.40 322.62 51.48 P-613 J-609 J-610 41.46 300 120 0.00 0.00

J-611 0.00 285.50 322.62 52.76 P-614 J-610 HYD-602 7.30 150 100 0.00 0.00

P-615 J-610 J-611 85.26 300 120 0.00 0.00

MIN 285.50 46.67

MAX 288.76 52.76

Total 

Demand

Available 

Flow

(L/s) (L/s)

HYD-600 100.00 172.31 TRUE

HYD-601 100.00 156.40 TRUE

HYD-602 100.00 127.70 TRUE

J-611 100.00 143.41 TRUE

MIN 127.70

MAX 172.31

@20 psi (140 kPa)

Fire Flow Table

ID
Fire Flow 

Met?

Node Table Pipe Table

ID ID
From 

Node
To Node

ID ID
From 

Node
To Node

Peak Hour

Maximum Day

Node Table Pipe Table

ID ID
From 

Node
To Node

Existing Conditions 

545-547 Bayfield, Barrie ON

June 18, 2024

Average Day

Node Table Pipe Table



Fire Flows



 

   

Appendix F Drawings  

 



+

+

PVC PIPE
8" SCH 80

+

++

+ +

+ +

+ +

+ +

+ +

+ +

+

+ +

+

NEW 6"
 PVC SANITARY LI

NE @
 1%

 

+

4"
 P

VC
 S

AN
IT

AR
Y 

D
R

AI
N

 L
IN

E 
@

 1
%

 M
IN

.
6"

 P
O

LY
D

R
AI

N
 T

R
EN

C
H

 D
R

AI
N

+ +

INV. 27" FROM
BOTTOM OF TANK

INV. -60"

INV. -62"

INV. -63"

INV. -77"

INV. -77"

INV. -77"

INV. -79"

INV. -83" [MIN.]

INV. -66"

INV. -66"

INV. -66"

INV. -66"

INV. -66"

INV. -66"

INV. -66"

INV. -66"

INV. 27" FROM
BOTTOM OF TANK

B
D-1

A
D-1

30  CENTURIAN DRIVE, SUITE 100
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TEL: (905) 475-1900
FAX: (905) 475-8335

KEY PLAN
N.T.S.

LEGEND:

                                              DESCRIPTIONNo.
REVISIONS

DATE BY APPROVED

LIMIT OF PROPERTY

TOPOGRAPHIC SURVEY PROVIDED BY SCHAEFFER DZALDOV PURCELL LTD., OCTOBER 2023

DRAWN BY:

DESIGNED BY:DATE:

SCALE:

CHECKED BY:

CHECKED BY:

BENCHMARK: 03120080033           ELEV. 277.889
ELEVATIONS SHOWN HEREON ARE GEODETIC AND ARE REFERRED TO ONTARIO MINISTRY OF NATURAL
RESOURCES AND FORESTRY CONTROL No. 03120080033 HAVING A PUBLISHED ELEVATION OF 277.889
METRES (CGVD28: 78)

DRAWING No:

PROJECT No:

2700

1:250

547 BAYFIELD STREET - KLASSIC
CAR WASH & DETAILING CENTRE

547 BAYFIELD INC.

70 COLLIER STREET
BARRIE, ONTARIO L4M 4T5
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WATERMAIN
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CROSSING CHART
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1

3

5
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INSTALL TEMPORARY BERM ON
EAST SIDE OF SWALE TO DIRECT

FLOWS TO SEDIMENT TRAP

FILTREXX 500mm (24") SILTSOXX,
INSTALLED PER TEMPORARY CHECK

DAM DETAIL ON THIS DRAWING
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TEMPORARY EROSION SEDIMENTATION CONTROL
TREE PRESERVATION FENCE

EXISTING FLOW DIRECTION

PROPOSED SEDIMENT TRAP

PROPOSED CATCHBASIN SEDIMENT TRAP

PROPOSED GATE

EXISTING CONTOUR

285.60EX

PROPOSED TEMPORARY SWALE

PROPOSED TEMPORARY SWALE ELEVATION

EXISTING ELEVATION

PROPOSED FILTREXX CHECK DAM

ISSUED FOR SITE PLAN APPLICATION1. JUN 21/24 P.C.

June 21, 2024

TERRAFIX SILTSACK - TYPE B
SCALE: N.T.S.

GENERAL
1. INSTALL TREE PRESERVATION FENCING AS PER THE APPROVED TREE PRESERVATION PLAN

PRIOR TO COMMENCEMENT OF ANY SITEWORKS.

2. TREE REMOVALS TO BE COMPLETED IN ACCORDANCE WITH THE APPROVED ARBORIST
REPORT OR LATEST AMENDMEND THEREOF.

3. INSTALL EROSION AND SEDIMENT CONTROLS (ESC) PRIOR TO COMMENCEMENT OF ANY SITE
WORKS. ESC MEASURES TO BE INSPECTED BY THE ENGINEER, CONSERVATION AUTHORITY
AND MUNICIPALITY PRIOR TO COMMENCEMENT OF ANY SITEWORKS.

4. INSTALL CONSTRUCTION ACCESS MUD MAT PRIOR TO COMMENCEMENT OF ANY SITE
WORKS. CONSTRUCTION ACCESS SHALL CONFORM TO THE ONTARIO TRAFFIC MANUAL,
BOOK 7 - TEMPORARY CONDITIONS. SITE MUST ONLY BE ACCESSED FROM THE APPROVED
CONSTRUCTION ACCESS LOCATIONS.

5. INSPECT EROSION AND SEDIMENT CONTROL MEASURES REGULARLY AND AFTER WET
WEATHER EVENTS. REPAIRS AND OR SEDIMENT REMOVAL MUST BE COMPLETED WITHIN 24
HOURS OF INSPECTION.

6. STRIPPED GROUND LEFT INACTIVE FOR OVER 30 DAYS SHALL BE VEGETATED BY
HYDROSEEDING OR APPROVED EQUIVALENT.

7. INSTALL SEDIMENT CONTROL FENCE AROUND THE BASE OF EARTH STOCKPILES. MAXIMUM
STOCKPILE SIDESLOPES TO BE 1.5 (H) TO 1.0 (V). MAXIMUM STOCKPILE HEIGHT NOT TO
EXCEED 3.0 METRES.

8. IMPLEMENT DUST CONTROL MEASURES AT ALL TIMES.

9. CLEAN MUD TRACKING AND SWEEP PUBLIC ROADS ON A REGULAR BASIS.

10.INSTALL CATCHBASIN SEDIMENT CONTROL DEVICES IMMEDIATELY FOLLOWING
INSTALLATION OF CATCHBASIN.

11.CLEAN CATCHBASINS AND STORM SEWERS UPON PLACEMENT OF BASE ASPHALT.

(FOR MUD MAT - CONSTRUCTION ENTRANCE)
SCALE: N.T.S.
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SINGLE ROW OF 500mm
FILTREXX FILTERSOXX (OR
APPROVED EQUIVALENT)

COMPOST FILLER MATERIAL PER
SPECIFICATIONS

TEMPORARY SWALE/
SEDIMENT TRAP OUTLET

1. ALL MATERIAL TO MEET  FILTREXX
SPECIFICATIONS

2. SEDIMENT SHOULD BE REMOVED FROM
BEHIND CHECKDAM ONCE THE
ACCUMULATED HEIGHT HAS REACHED 12
TOTAL HEIGHT OF THE CHECK DAM.

EXCESS SOCK MATERIAL TO BE DRAWN IN AND
TIED TO STAKE AT BOTH ENDS

PROVIDE BERM ON EAST SIDE
OF SWALE TO DIRECT FLOWS
AS REQUIRED

WOODEN STAKE (50mm
X 50mm) THROUGH
CENTRE OF FILTERSOXX
(EVERY 1.5m' LINEAR)



B
D-1

WATER SERVICE CONNECTION
SCALE 1:100

A
D-1

SANITARY SERVICE CONNECTION
SCALE 1:100

288.10

EX. S INV.  282.94
EX. N INV.  282.96

INV.
283.25

PR
O

PE
RT

Y
LI

N
E

287.80

INV.
283.35

7.5m - 250Ø PVC SAN @ 2.00%
44.7m - 200Ø PVC

SAN @ 1.00%

PR
O

PE
RT

Y
LI

N
E

CONNECT TO EXISTING 300Ø
WATERMAIN WITH CUT-IN TEE.

EX. 300Ø
WATERMAIN

WATER METER & BACKFLOW
PREVENTER CHAMBER PER

DETAIL ON D-2

30
0Ø

 V
&

Bs

SITEBAYFIELD STREET

EXISTING
GROUND

PROPOSED
GROUND

250Ø PVC WATERMAIN

300Ø PVC WATERMAINS

0.53m

EX. 288.34BC
287.85

300Øx250Ø REDUCER

250Ø TEE

0.53m

90° BEND

90° BEND

287.60BC

EXISTING 1.5m
CONCRETE SIDEWALK

EX 750Ø STORM
SEWER

EX 250Ø
SANITARY SEWER

INV. 283.10

SITE

EXISTING 1.5m
CONCRETE SIDEWALK

PROPOSED
SANITARY MH5A

EX. SAN
MH16008

PROPOSED
GROUND

30  CENTURIAN DRIVE, SUITE 100
MARKHAM, ONTARIO  L3R 8B8
TEL: (905) 475-1900
FAX: (905) 475-8335

                                              DESCRIPTIONNo.
REVISIONS

DATE BY APPROVED

DRAWN BY:

DESIGNED BY:DATE:

SCALE:

CHECKED BY:

CHECKED BY:

DRAWING No:

PROJECT No:

2700

AS SHOWN

547 BAYFIELD STREET - KLASSIC
CAR WASH & DETAILING CENTRE

547 BAYFIELD INC.

70 COLLIER STREET
BARRIE, ONTARIO L4M 4T5
TEL: (705) 726-4242
FAX: (705) 739-4237

JUNE 2024 D.S.

D.S.

P.C.

P.G.

DETAILS PLAN - PHASE 1

CITY OF BARRIE

ISSUED FOR SITE PLAN APPLICATION1. JUN 21/24 P.C.

June 21, 2024

GENERAL
1. PRIOR TO STARTING ANY WORKS, THE CONTRACTOR MUST ENSURE THAT ALL NECESSARY

APPROVALS ARE IN PLACE FROM THE MUNICIPALITY AND OTHER EXTERNAL AGENCIES, AS
REQUIRED.

2. WORK SHALL BE CARRIED OUT IN COMPLIANCE WITH THE APPLICABLE HEALTH AND SAFETY
ACT AND REGULATIONS FOR CONSTRUCTION PROJECTS.

3. WORKS AND MATERIALS SHALL CONFORM TO CURRENT MINISTRY OF THE ENVIRONMENT,
CONSERVATION AND PARKS, MUNICIPAL, REGIONAL, ONTARIO PROVINCIAL STANDARDS AND
SPECIFICATIONS. FOR ALL WORK WITHIN PRIVATE PROPERTY, WORKS AND MATERIALS SHALL
CONFORM TO THE ONTARIO BUILDING CODE, OR THE ABOVE-NOTED STANDARDS,
WHICHEVER IS MORE STRINGENT.

4. WORKS BY OTHERS (EITHER ON-SITE OR OFF-SITE) MAY BE ON-GOING DURING THE PERIOD
OF THIS CONTRACT. COORDINATE CONSTRUCTION ACTIVITIES WITH ALL OTHER
CONTRACTORS TO PREVENT CONSTRUCTION CONFLICTS.

5. VERIFY THE LOCATION, DIMENSIONS AND ELEVATION OF EXISTING SERVICES AND UTILITIES
PRIOR TO CONSTRUCTION. EXISTING INFRASTRUCTURE TO BE PROTECTED AND/OR
SUPPORTED DURING CONSTRUCTION. DISCREPANCIES BETWEEN THE DRAWINGS AND FIELD
CONDITIONS TO BE IMMEDIATELY REPORTED TO THE ENGINEER.

6. REFER TO THE ARCHITECTURAL SITE PLAN FOR DIMENSIONS AND LAYOUT INFORMATION.

GRADING
1. PRIOR TO COMMENCEMENT OF EARTHWORKS, SITE ALTERATION PLANS MUST BE APPROVED

AND ALL EROSION AND SEDIMENT CONTROL MEASURES SHALL BE INSTALLED AND
OPERATIONAL.  THE CONTRACTOR SHALL MAINTAIN ALL WORKS UNTIL CONSTRUCTION IS
COMPLETED TO THE SATISFACTION OF THE ENGINEER.

2. ENGINEERED FILL SHALL CONFORM TO THE SPECIFICATIONS PROVIDED IN THE
GEOTECHNICAL REPORT, OR LATEST AMENDMENT THEREOF.

3. ENGINEERED FILL SHALL BE INSPECTED AND TESTED BY THE GEOTECHNICAL CONSULTANT.
PROOF ROLLING OF SUBGRADE WILL BE REQUIRED PRIOR TO PLACEMENT OF GRANULAR
MATERIALS. COORDINATE INSPECTIONS WITH GEOTECHNICAL CONSULTANT.

4. GRANULAR COMPACTION: PER THE SPECIFICATIONS PROVIDED IN THE GEOTECHNICAL
REPORT, OR LATEST AMENDMENT THEREOF.

5. LIGHT DUTY PARKING PAVEMENT STRUCTURE (PER GEOTECHNICAL REPORT):
40 mm HL3 TOP COURSE ASPHALT
50 mm HL8 BASE COURSE ASPHALT
150 mm GRANULAR 'A'

    300 mm GRANULAR 'B'

6. HEAVY DUTY/FIRE ROUTE PAVEMENT STRUCTURE (PER GEOTECHNICAL REPORT):
40 mm HL3 TOP COURSE ASPHALT
70 mm HL8 BASE COURSE ASPHALT
150 mm GRANULAR 'A'

    450 mm GRANULAR 'B'

7. ASPHALT COMPACTION: PER THE SPECIFICATIONS PROVIDED IN THE GEOTECHNICAL REPORT,
OR LATEST AMENDMENT THEREOF.

8. BARRIER CURB: OPSD 600.110.
MOUNTABLE CURB: OPSD 600.100.

     SEMI-MOUNTABLE CURB: OPSD 600.090.

9. CONCRETE SIDEWALK: 125mm DEEP WITH 125mm GRANULAR 'A' BASE.
CONCRETE SIDEWALK ACROSS RESIDENTIAL DRIVEWAY: 175mm DEEP WITH 125mm
GRANULAR 'A' BASE.CONCRETE SIDEWALK ACROSS LANEWAYS, ROADS, COMMERCIAL,
INDUSTRIAL AND INSTITUTIONAL DRIVEWAYS: 200mm DEEP WITH 125mm GRANULAR 'A'
BASE.

10.LAP JOINTS SHALL BE USED WHERE PROPOSED ASPHALT MEETS EXISTING ASPHALT AS PER
DETAIL ON THIS DRAWING.

11.PAVEMENT MARKINGS SHALL BE PLACED AS SHOWN ON THE ARCHITECTURAL SITE PLAN
WITH A MINIMUM OF TWO COATS OF ORGANIC SOLVENT BASED PAINT AS PER OPSS 1712.

12.INSTALL SIGNAGE AS PER THE ARCHITECTURAL SITE PLAN.

13.ALL EXCESS EXCAVATED MATERIAL SHALL BE REMOVED OFFSITE TO THE CONTRACTOR'S
APPROVED DISPOSAL SITE.

14.EMBANKMENTS SHALL BE SLOPED AT A MAXIMUM OF 3H:1V, UNLESS OTHERWISE SPECIFIED.

15.DISTURBED AREAS SHALL BE RESTORED TO ORIGINAL CONDITION OR BETTER. THE
RELOCATION OR REMOVAL OF TREES AND SHRUBS SHALL BE SUBJECT TO APPROVAL BY THE
ARBORIST.

16.PLACE 200mm THICK TOPSOIL IN ALL PLANTING AND SOD AREAS.

17.REFER TO LANDSCAPE/ARCHITECTURAL DRAWINGS FOR LOCATION AND TYPE OF ALL HARD
LANDSCAPE SURFACES.

18.THE CONTRACTOR SHALL PROVIDE TO THE ENGINEER AN AS-CONSTRUCTED GRADING
DRAWING.

WATERMAINS
1. PIPE: POLYVINYL CHLORIDE (PVC) CLASS 150 DR-18 PIPE, AWWA C900 AND CSA B137.3,

LATEST AMENDMENTS.
TYPE K COPPER, ASTM B88.

2. EMBEDMENT AND TRENCH DETAIL: OPSD 802.010.

3. BEDDING MATERIAL: MUNICIPAL WATERMAIN BEDDING SHALL CONFORM TO MUNICIPAL
STANDARDS. PRIVATE WATERMAIN BEDDING SHALL CONFORM TO GEOTECHNICAL
RECOMMENDATION.

4. MINIMUM COVER: 1.7 m FROM PROPOSED FINISHED GRADES IN URBANIZED AREAS. ON
OPEN DITCH OR UNIMPROVED ROADS, AN INCREASED COVER OF MINIMUM 2.3 m SHALL BE
PROVIDED TO ALLOW FOR FUTURE ROAD IMPROVEMENTS OR LOWERING OF THE ROAD
PROFILE WHEN URBANIZATION OCCURS.

5. INSULATION: TO BE PROVIDED IF COVER TO OBVERT IS LESS THAN 1.70 METRES. 50mm
THICK HIGH LOAD 60. WIDTH AS NOTED ON DRAWING.

6. MINIMUM CURVATURE OF PIPE DEFLECTION (IF REQUIRED) SHALL BE AS PER THE
FOLLOWING GUIDELINES:  100mm - R=30.0m; 150mm - R=43.0m; 200mm - R=57.0m; 300mm
- R=83.0m; 400mm - R=100.0m.

7. HORIZONTAL SEPARATION: MINIMUM 2.5 METRES FROM SEWERS AND SEWER
MAINTENANCE HOLES, MEASURED FROM THE NEAREST EDGES.

8. VERTICAL SEPARATION: MINIMUM 0.5 METRES. IF WATERMAIN MUST CROSS BELOW A
SEWER, THE WATERMAIN SHALL BE INSTALLED WITH JOINTS LOCATED A MINIMUM OF 2.5
METRES FROM THE POINT OF CROSSING.

9. MECHANICAL RESTRAINTS: REQUIRED AT ALL CHANGES IN PIPE DIRECTION AND AT
REDUCERS AND CAPS. RESTRAIN PIPE 12.2 METRES BACK FROM STUBS AND 6.1 METRES ON
EITHER SIDE OF VALVES 100mm OR LARGER. RESTRAIN ALL JOINTS WITHIN ENGINEERED FILL
AREAS. RESTRAINT RODS AND INSTALLATION SHALL CONFORM TO NFPA 24 (STANDARD FOR
THE INSTALLATION OF PRIVATE FIRE SERVICE MAINS AND THEIR APPURTENANCES).

10.THRUST BLOCKING: REQUIRED FOR ALL TEES, PLUGS AND HORIZONTAL BENDS PER OPSD
1103.010 AND ONTARIO BUILDING CODE S.7.3.4.9.

11.HYDRANTS: SHALL CONFORM TO MUNICIPAL SPECIFICATIONS AND STANDARDS. STORZ
NOZZLE TO BE ORIENTED PERPENDICULAR TO THE FIRE ROUTE. HYDRANT FLANGE ELEVATION
TO BE 0.15m ABOVE PROPOSED FINISHED GRADE AT THE HYDRANT. HYDRANT TO BE
PAINTED PER FIRE DEPARTMENT SPECIFICATIONS.

12.HYDRANT ANCHOR TEES: ATTACH HYDRANT VALVE TO THE ANCHOR TEE, PROVIDED THAT
THE MAXIMUM DISTANCE FROM HYDRANT TO VALVE DOES NOT EXCEED 6.1 METRES.
ENSURE VALVE BOX DOES NOT CONFLICT WITH CURBS.

13.HYDRANT FLOW TEST: TO BE COMPLETED BY CONTRACTOR PER NFPA 291 AND RESULTS
PROVIDED TO THE ENGINEER.

14.PIPE FITTINGS: CAST IRON, CEMENT LINED, MECHANICAL JOINT, SHORT BODY CONFORMING
TO ANSI/AWWA C110/A21.10. JOINTS: RUBBER GASKET CONFORMING TO ANSI/AWWA
C111/A21.11.

15.VALVE BOXES: 100mm SLIDING TYPE BOX COMPLETE WITH GUIDE PLATE. INSTALL EXTENSION
STEM AS REQUIRED TO MAINTAIN A MAXIMUM DISTANCE OF 1.8m FROM TOP OF
OPERATING NUT TO FINISHED GRADE.

16.VALVE CHAMBERS SHALL BE DRAINED TO STORM SEWER WHERE POSSIBLE. IF ONSITE SWM
RESULTS IN SURCHARGING OF CHAMBER, EITHER SPECIFY A BACKWATER VALVE OR DELETE
THIS NOTE.

17.TRACER WIRE: #12 AWG SOLID COPPER SUITABLE FOR DIRECT BURIAL.

18.CATHODIC PROTECTION: OPSD 1109.011 AND OPSS 702. DUCTILE IRON FITTINGS: 5.4 kg ZINC
ANODE. HYDRANTS, VALVES AND TEES: 10.8 kg ZINC ANODE. WHERE NEW WATERMAIN IS
CONNECTED TO EXISTING CAST IRON OR DUCTILE IRON WATERMAIN, ONE 14.5 kg
MAGNESIUM ANODE SHALL BE PLACED ON EACH SIDE OF THE CONNECTION.

19.TERMINATE SERVICES 1.0 METRE FROM THE OUTSIDE FACE OF BUILDING, UNLESS
OTHERWISE NOTED ON DRAWING. TERMINATE STUBS WITH A PLUG AND 50 mm BLOW OFF.

20.ISOLATE NEW WATERMAIN FROM EXISTING LINES IN ORDER TO ALLOW INDEPENDENT
PRESSURE TESTING AND CHLORINATION.

21.PRESSURE AND BACTERIOLOGICAL TESTING: AS PER MUNICIPAL STANDARD SPECIFICATIONS;
ONTARIO BUILDING CODE AND MINISTRY OF THE ENVIRONMENT. TREAT CHLORINATED
WATER TO ACCEPTABLE LEVELS PRIOR TO DISCHARGE.

22.WATER METER: OBTAIN FROM CITY OF BARRIE. INSTALL PER CITY OF BARRIE STANDARD
W533.

STORM AND SANITARY SEWERS
1. PIPE: POLYVINYL CHLORIDE (PVC) SEWER PIPES AND FITTINGS SHALL CONFORM TO

CSA-B182.2. HIGH DENSITY POLYETHYLENE (HDPE) PIPES AND FITTINGS SHALL CONFORM TO
CSA-B182.6.

2. PVC SEWERS (375 mm DIAMETER AND SMALLER): SDR-35, CSA B182.2-LATEST AMENDMENT,
UNLESS OTHERWISE SPECIFIED.

3. CONCRETE SEWERS (450 mm DIAMETER AND LARGER): CONCRETE (CLASS 65-D), CSA A257.2
OR LATEST AMENDMENT, UNLESS OTHERWISE SPECIFIED.

4. PVC PIPE SEWER BEDDING: OPSD 802.010.

5. CONCRETE PIPE SEWER BEDDING: OPSD 802.030 CLASS 'B' FOR TYPE 1 AND 2 SOILS. OPSD
802.031 FOR TYPE 3 SOILS. SOIL TYPE TO BE CONFIRMED BY THE GEOTECHNICAL
CONSULTANT DURING EXCAVATION.

6. TRENCH BACKFILL: PER THE SPECIFICATIONS PROVIDED IN THE GEOTECHNICAL REPORT, OR
LATEST AMENDMENT THEREOF.

7. INSULATION: TO BE PROVIDED IF COVER TO OBVERT IS LESS THAN 1.20 METRES. 50mm
THICK HIGH LOAD 60. WIDTH AS NOTED ON DRAWING.

8. MAINTENANCE HOLES: OPSD 701.010 TO 701.015 AND CSA A257.4.

9. CLEANOUTS: ZURN Z1474 OR APPROVED EQUIVALENT.

10.SAFETY PLATFORM: OPSD 404.020 TO OPSD 404.022. INSTALL SAFETY PLATFORM WHERE
MAINTENANCE HOLE DEPTH EXCEEDS 5.0m.

11.MAINTENANCE HOLE FRAMES AND COVERS: OPSD 401.010 - TYPE 'A'

12.JOINTS-PIPE AND MAINTENANCE HOLE: CSA A257.3.

13.BACKFILL: ALL MAINTENANCE HOLE AND CATCHBASIN EXCAVATIONS SHALL BE BACKFILLED
WITH GRANULAR 'B'.

14.MAINTENANCE HOLE BENCHING: OPSD 701.021. CATCHBASIN MAINTENANCE HOLES TO BE
BENCHED.

15.DROP STRUCTURES: OPSD 1003.020-(EXTERNAL DROP IF DROP IS MIN 1.2m). OPSD
1003.030-(INTERNAL DROP FOR EXISTING 1500 OR LARGER MAINTENANCE HOLES) OPSD
1003.031-(INTERNAL DROP FOR NEW MAINTENANCE HOLES) OR TOWN STANDARD XXX.

16.DURING CONSTRUCTION ALL CATCHBASINS SHALL BE EQUIPPED WITH TEMPORARY
SEDIMENT CONTROL DEVICE.  REFER TO DETAILS ON DRAWING ESC-1.

17.CONCRETE ADJUSTMENT UNITS FOR MAINTENANCE HOLES AND CATCHBASINS: OPSD
704.010, OPSS 407 AND CSA A257.4. MAXIMUM HEIGHT OF ADJUSTMENT UNITS SHALL BE
300mm.

18.EXTERNAL RAINWATER LEADERS TO DRAIN TO SURFACE.

19.LASER ALIGNMENT AND ELEVATION CONTROL TO BE UTILIZED FOR SEWER INSTALLATIONS.

20.TERMINATE SEWERS 1.0 METRE FROM THE OUTSIDE FACE OF BUILDING, UNLESS OTHERWISE
NOTED ON DRAWING.

21.FLUSH AND INSPECT SEWERS VIA CCTV CAMERA. SUBMIT ONE WRITTEN REPORT AND TWO
DIGITAL VIDEOS IN AN ACCEPTABLE FORMAT TO THE ENGINEER FOR REVIEW.

22.THE CONTRACTOR SHALL PROVIDE TO THE ENGINEER AN AS-CONSTRUCTED SERVICING
DRAWING.

LAP JOINT DETAIL
SCALE: N.T.S.

EXISTING ASPHALT

TACK COAT SS-1
AS PER OPSS 308

300mm

GRIND EXISTING ASPHALT.
DEPTH SHALL MATCH PROPOSED THICKNESS OF
ASPHALT TOP COAT

PROPOSED TOP ASPHALT

PROPOSED BASE
ASPHALT

ROUT AND SEAL WITH HOT RUBBERIZED SEALANT
AS PER OPSS 1212

PIPE

BEDDING MATERIAL

50mm EXTRUDED POLYSTYRENE FOAM
INSULATION
(HIGHLOAD 60 OR APPROVED EQUIVALENT)

SAND
(100mm DEPTH)

COMPACTED
BACKFILL

150mm

INSULATION WIDTH = VARIES (REFER TO CHART BELOW)

LESS THAN 1.2m

TYPICAL PIPE INSULATION
SCALE: N.T.S.

INSULATION
WIDTH (m)

PIPE DIA.
(mm)

200 1.40m

250 1.50m
300 1.60m

375 1.60m
450 1.70m

525 1.80m
600 2.10m

675 2.10m

D-1

ENHANCED GRASSED SWALE
WITH INFILTRATION COMPONENT

SCALE: N.T.S.

300mm CLEAR
STONE (50mm ø)

200mm
ENGINEERED SOIL

MEDIA

1.4m

DISTAN
CE

0.3m

 300mm TOPSOIL AND SEED
(OR APPROVED EQUIVALENT)

100mm PEA GRAVEL
(3-10mm ø)

DISTAN
CE

0.3m

TERRAFIX 270R
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