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1.0 Introduction 
 
WMI & Associates Limited was retained by 2428568 Ontario Limited (Kaitlin) to 
prepare a Stormwater Management Report for a proposed commercial development 
located along the frontage of Harbourview Drive, located southwest of the Bayport 
Marina in the Town of Midland.   
 
The site is bounded by Harbourview Drive (formerly Sunnyside Drive which was 
previously Fifth Street) to the west, Marina Park Ave to the south and the existing 
Bayport Subdivision to the northeast. The general location of this property is 
illustrated on the site grading and servicing drawings located in Appendix A.  
 
The proposed development consists of a high-rise building with a total of 504 units 
(416 condo units & 88 hotel units), 107m2 (1143sq.ft) of retail area. The site contains 
surface level parking, a 3-storey above grade parking structure and a 1storey below 
grade parking structure. This report has been prepared in support of detailed design 
pertaining to the overall stormwater management system for this development (i.e., 
flow routes, external drainage, sediment and erosion control, criteria, etc.). Included 
in this report is an assessment of water balance as is required under the South 
Georgian Bay Lake Simcoe Source Protection Plan.  
 
An LID approach will be considered to address SWM quality controls including the 
water balance assessment. The stormwater drainage system for the commercial 
development is a completely separate catchment area from the Bayport subdivision 
and thus will have its own stormwater controls independent of the residential 
stormwater controls. 
 
2.0 Sanitary Sewage Servicing 
 
2.1  Existing Works 

 
Currently there is an existing 200mmø gravity sewer through Bayport Village 
development that services the existing Phase 1, 1A, 1C and Phase 2 portions of the 
development. An existing 200mmø stub is installed at the south limit of Chatten Court 
to service the block 76 development. The Chatten Court gravity sewer drains to 
Bayport Boulevard and then towards the center of the development (east) to an 
existing pump station (Town of Midland No. 7).  This existing sanitary sewage 
pumping station is designed for a peak flow of 42.7L/s, consisting of a 3m diameter 
wet well equipped with two (2) self-priming centrifugal pumps, one for duty and one 
for standby, each pump has a rated capacity of 42.7L/s at a total dynamic head of 
27m, complete with electrical and electronic control systems, an ultrasonic level 
control system with back-up float switches, suction and discharge piping, ventilation 
system, valves, by-pass piping, overflow pipe and a 40hp standby natural gas 
engine.  The pump station flows are conveyed via a forcemain to the Fourth Street 
gravity sewer system (MH #817).  
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2.2  Proposed Works 

 
It is proposed that a 50mmø (mechanical engineer to verify) forcemain will service 
the proposed high-rise building and run through the underground parking structure to 
a proposed manhole on the development’s north property limit. From the proposed 
manhole a 200mmø sewer will connect to the existing sanitary stub (Chatten Court). 
The proposed high-rise development will ultimately discharge to the existing pumping 
station (No. 7) by way of Chatten Court and Bayport Boulevard existing sewers. 
 
The accumulative flow rate for the proposed 504 units and 107m2 of retail was 
determined to be 12.2L/s which is within the approved rated capacity of the existing 
pump station (Town of Midland No. 7).  
 
In terms of sewage treatment allocation, the Town had, at the time of the pump 
station approval, indicated that there appears to be sufficient sewage treatment 
capacity to accommodate the Bayport Village development. 
 
3.0 Water Supply 
 
3.1  Existing Works 

 
There is an existing 300mmø watermain on Harbourview Drive (formerly Sunnyside 
Drive) on the west limit of the block 76 high-rise development site.  
 
3.2  Proposed Works 

 
The proposed water distribution system for the block 76 high-rise development will 
be a connection to the 300mmø watermain on Harbourview Drive. The proposed 
200mmø fire service will connect directly to the existing watermain and the 50mmø 
domestic service will connect to the proposed fire service, internal to the subject 
development’s property. The high-rise’s domestic and fire service sizes will be 
updated and confirmed by AECOM during detailed design. Refer to Appendix D for 
the Memo report by AECOM. 
 
A total domestic water supply flow calculation was completed to verify the original 
design and it is noted that the total flows will be less than previously stated in the 
original functional servicing report (February 21, 2006).  The Maximum Day Demand 
(MDD) for the 504 unit high-rise development was determined to be 8.61L/s.  Refer 
to Appendix D for the domestic water demand spreadsheet. 
 
In terms of water supply allocation, the Town had previously indicated that there 
appears to be sufficient water production capacity to accommodate the Bayport 
Village development. 
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4.0 Stormwater Management 
 
4.1  Site Design Criteria Guidelines 
 
The stormwater management design for the proposed development will incorporate 
the policies and criteria of a number of agencies including the Ministry of 
Environment, Conservation and Parks (MECP) and the Town of Midland (Town).  
The agency stormwater design criteria for the development are summarized below: 
 
 Stormwater Quality controls will be provided based on the guidelines described in 

the Ministry of Environment 2003 Stormwater Management Planning and Design 
Manual utilizing an integrated treatment train approach. An Enhanced Level of 
Protection will be provided. 

 South Georgian Bay Lake Simcoe Source Protection Plan Amended May 14, 
2015. 

 The Town of Midland Design Guidelines will be used as a reference for the 
design of the stormwater management and conveyance system. 

 The storm sewer system shall have the capacity to convey the major storm event 
(100-year storm). 

 The MTO IDF CURVE LOOKUP rainfall intensity-duration-frequency curve is to 
be used.   

 Due to the close proximity of the site to Georgian Bay, quantity control will not be 
provided. This is consistent with Bayport Master SWM Report approved by MECP 
(MOE) Number 0134-7FZQ32, July 14/08. 

 Erosion and sediment control shall be provided during the construction phase and 
will remain in place until the site is stabilized. 
 

5.0 Pre-Development Site Conditions 
 
5.1  General 
 
The site generally consists of mainly open grass field, some granular parking area, 
along with areas of sparse vegetation and trees and a granular bike/walking path.  
The existing flow pattern is from west to east with some drainage flowing back to 
Harbourview Drive. The site consists of gentle to moderate slopes ranging from 1% 
to 4% for most of the site. Ultimately overland flows drain towards the existing 
Bayport Marina and discharges into Georgian Bay. 
 
5.2  Soil Conditions 
 
According to the Soil Map of Simcoe County, Ontario, North Sheet, Soil Survey 
Report No. 29, prepared for the Department of Agriculture in 1959, the site consists 
of Vasey sandy loam.  Soil Engineers Ltd. has conducted on-site investigations and a 
summary of these borehole (BH) logs is included in Appendix E.  In describing the 
soil profiles, they generally consist of some fill material underlain with slag, peat and 
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alluvium extending to depths ranging from 2.3m to 5.2m. The site is underlain with 
soft to firm silty clay and compact to loose sand and silts. 
 
5.3  Existing Drainage 
 
The site does not have any external drainage areas as the Harbourview Drive right-
of-way has a ditch draining along its west limit, as well as a storm sewer/culvert 
located in the east boulevard. These features convey runoff approximately 80m south 
of Marina Park Avenue into a tributary that flows west to east and outlets into 
Georgian Bay in the area of Pettersen Park.  
 
The internal site drains from west to east overland via sheet flow, with parts of the 
site being collected by the existing storm sewer system on Bayport Boulevard 
(Private) which provides access to the Marina Yachting Centre (referred to as 
Bayport Marina). Ultimately all overland flows drain towards the existing Bayport 
Marina and then discharge directly into Georgian Bay. 
 
6.0 Post-Development Conditions 
 
6.1  Post-Development Drainage 
 
Drainage from catchment area A1 (having a total drainage area of 1.18ha) will have 
overland flow as well as an underground conveyance system (designed by 
mechanical engineer) and will ultimately be collected by a storm sewer and 
catchbasin system at the southeast corner of the property. The storm sewer in turn 
will discharge to an on-site Oil Grit Separator (OGS) followed by proposed manholes 
located on Marina Park Avenue before conveying the major storm to the Sailing Club 
(Town property) and outletting via a 600mm Ø storm sewer into Georgian Bay.  
 
There are very minor catchment areas on the west and south side of the proposed 
hotel which flows directly to the road systems on Marina Park Ave and Harbourview, 
as they currently do today. 
 
The post-development drainage patterns are illustrated on Drawing STM. 
The site generally consists of mainly open grass field, some granular parking area, 
along with areas 
 
7.0 Hydrologic Analysis 
 
7.1  Stormwater Modelling 
 
The Rational Method was used to assess peak pre-development & post-development 
flows for the subject property (refer to Appendix B for storm runoff calculations).  In 
assessing storm flows for events less frequent than the 1:5 year return interval, the 
runoff coefficient was modified to account for more saturated ground conditions.  A 
summary of flows is provided below. 
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7.2  Rainfall Intensity Curves 
 
The recorded rainfall data from the MTO Intensity-Duration-Frequency (IDF) values 
was used and a copy of these are included in Appendix B. 
 
7.3  Pre-Development Drainage Results 
 
The pre-development unattenuated flows are summarized in Table 1. 
 
Table 1:  Pre-Development Unattenuated Flows 

Catchment Area 
(ha) 

Pre-Development Flows  
(m3/s) 

5 yr. 
m³/s 

25 yr. 
m³/s 

100 yr. 
m³/s 

PRE (TOTAL) 1.38 0.091 0.181 0.252 
 

 
7.4  Post-Development Drainage Results 

 
The post-development unattenuated flows are summarized in Table 2. 
 
Table 2:  Post-Development Unattenuated Flows 

Catchment Area 
(ha) 

Post-Development Unattenuated Flows  
(m3/s) 

5 yr. 
m³/s 

25 yr. 
m³/s 

100 yr. 
m³/s 

POST (TOTAL) 1.38 0.255 0.385 0.536 
 
Although an increase in peak flows is noted when comparing Table 1 and Table 2, 
no quantity control is required for the site due to the close proximity to (and ultimately 
its direct discharge) into Georgian Bay. Since peak flows do not need to be 
attenuated for the site, no upstream storage volume needs to be provided on-site. All 
stormwater management features will be designed to safely convey the post-
development flows. 
 

7.5  Overflow Route 
 
Due to an inability to obtain an easement on the neighbouring Marina property, the 
natural overland drainage route is not available.  In lieu of an overflow spillway 
easement, the underground storm system has been upsized to contain a 100-year 
major storm event.  
 
In order for the storm sewer to convey 1:100-year peak flows, storm sewer must be 
installed to the east limits of Marina Park Avenue where a suitable outlet can be 
achieved. No alterations to Marina Park Avenue are proposed, although following 
installation of the storm sewer, the conditions of the right-of-way will be reinstated to 
existing conditions, or better. The outlet into Georgian Bay is located on the Town’s 
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leased property, currently occupied by the sailing club. An easement has been 
surveyed for this outlet. For outlet location and details refer to drawing GEN2. 
 
8.0 Stormwater Quality Control 
 
8.1 Total Suspended Solids Removal Initiatives 
 
In determining the best approach to provide quality control for the proposed 
development, various factors were considered, as follows:   
 
 Existing land characteristics and uses (soils, topography, treatment area, 

location, etc.). 
 The nature of contamination of stormwater runoff in the post-development 

condition. 
 The magnitude of increase in impervious area from the pre-development 

condition. 
 Local requirements and maintenance considerations with regard to quality 

control; 
 Utilizing an 'integrated treatment train' approach to treat stormwater runoff; 
 Ability to utilize landscaped areas and providing water balance and nutrient 

uptake benefits; 
 
Based on the above noted factors, the application of a storm sewer with deep sump 
structures and a downstream OGS have been chosen as the preferred means of 
providing a treatment train approach capable of filtration benefits in the treatment of 
stormwater runoff generated on-site. 
 
Referencing the LID & MECP Guidelines, runoff from the site’s contaminated 
impervious area (surface parking area) is directed to a treatment train of Low Impact 
Development Best Management Practices (LID BMP) capable of providing water 
balance and quality control benefits. An 'Enhanced' Level of Protection, as defined in 
the MOE's Stormwater Management Planning & Design Manual will be achieved 
using the proposed treatment train.  
 
The proposed storm sewer outlet will capture major system flows (100-year design 
storm) from the paved parking area and convey them into the downstream OGS. 
Each structure within the proposed storm sewer will include a deep sump which will 
provide pre-treatment to the stormwater by capturing sediment and allow suspended 
solids to settle out of the stormwater before it is conveyed downstream.  
 
The site grading shall be such that all surface parking impervious area generating 
contaminated runoff is directed to the OGS.  The current concept has limited land 
use availability for soft vegetative stormwater controls. As such, consideration to 
providing greater than 80% TSS removal is desired. An appropriate OGS unit will be 
designed for the site to provide a minimum TSS removal of 80%. It should be noted 
that the majority of this site is comprised of rooftop runoff. Only a small portion of the 
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generated runoff will be contaminated by the surface level parking area, the other 
rooftop is considered clean runoff. 

 
Considering the above, a minimum of 80% Total Suspended Solids (TSS) removal 
efficiency is considered to be achievable on-site via the use of the proposed 
treatment train. 
 

Refer to Drawings GEN1 and GEN2 (General Servicing Plans), Drawing LGR1 (Lot 
Grading Plan) and Drawing STM (Storm Drainage Plan) located in Appendix A, and 
to the supporting calculations provided in Appendix B for additional details related to 
the design of the proposed storm sewer and oil-grit-separator. 
 
9.0  Erosion and Sedimentation Controls 
 
Slopes within the subject lands are anticipated to vary in grade from relatively flat 
areas in the order of 1% to slopes of 4%. The site is fairly stable with a mix of 
vegetative cover and sandy silt soil. The commercial building and ancillary structures 
will be graded as close to existing elevations as possible to match into adjacent road 
and property elevation. Although exposure of the soil during construction will not be 
avoidable due to the underground parking structure, it should be minimized to avoid 
erosion and sedimentation. All excavation will require diligent stockpiling of material 
with sufficient erosion and sediment control measures in place. Stockpiling of 
material should be limited; where reasonable, material should be removed from site 
as it is excavated. 
 
The following is a sediment and erosion schedule. 
 
Table 3:  Sediment and Erosion Work Schedule 

Order Work Time (days) 
1 Install sediment controls 5 
2 Inspect controls (Engineer, Town) 0.5 
3 Strip and stockpile topsoil (if any) 2 
4 Check sediment controls 0.5 
5 Complete earth works 10 
6 Construct underground parking structure 200 
7 Construct services/ES 60 
8 Construct parking lot 60 
9 Stabilize ditches 2 

10 Construct hotel 18 (months) 
11 Check and maintain Ongoing 

 
 
The following measures must be carried out prior to construction and maintained until 
disturbed areas have regained a significant grass cover: 
 
Topsoil Stripping: Topsoil stripping will be reduced as much as possible.  Individual 
lots should be stabilized by seeding as soon as possible. Topsoil stockpiles are to be 
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kept at manageable levels for grass/weed cutting purposes.  The construction of this 
project will occur in stages, construction the entire site will be stripped and excavated 
material piled away front the building location with proper sediment control in place, 
then the temporary entrance off of Marina Park Ave and then creation of a staging 
area for building and servicing and parking lot construction while the building will be 
constructed. 
 
Silt Fencing:  Silt fences will be placed on the down slope of all excavated material to 
prevent sediment transport.  Periodic inspections and repairs to the silt fence should 
be performed regularly, as well as after every rainfall. 
 
Conveyance Protection:  Straw bales will be placed at intervals along constructed 
ditches and at the outlet of all culverts prior to construction commencement, and 
should be removed only after the area has been fully stabilized. 
 
Mud Mat:  Mud tracking from construction traffic must be controlled through the use 
of a mud-mat consisting of large diameter rip-rap at any proposed entrance.  
 
The Site Engineer is responsible for completing routine inspections of the sediment 
and erosion control structures throughout the construction phase of the development.  
A copy of the Engineer’s Inspection Form is to be forwarded to the Town upon an 
agreed schedule. 
 
Refer to the site’s erosion and sediment control details on Drawing ESC, included in 
Appendix A. 
 
 
10.0 Maintenance Report 
 
A maintenance report can be provided if required under separate cover after the 
Town is in agreement with the stormwater concept. Maintenance access to each inlet 
and outlet structure and the OGS will be provided. 
 
 

11.0 Recommendations and Conclusions 
 
An integrated stormwater management treatment train will provide quality control 
benefits which will help minimize any negative impacts the proposed development 
may have on the existing quality of stormwater runoff. An 'Enhanced' Level of 
Protection, as defined in the MOE's Stormwater Management Planning & Design 
Manual, will be provided through the use of a storm sewer with deep sump structures 
and a downstream oil-grit-separator (OGS) will all inherently provide quality control 
benefits. 
The use of erosion and sediment control features such as silt fences, vegetated 
buffers and conveyance protection such as rock check dams/straw bales will ensure 
downstream stormwater quality is maintained during construction. 
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The stormwater management design as described above, can be constructed and 
maintained as a feasible method of treating all stormwater run-off generated by the 
proposed development. This Stormwater Management Report and the associated 
engineering design drawings are based on information provided at the time of their 
preparation and are considered only applicable to the proposed works as described 
in this report.   
 
 
Any changes subsequent to the report and drawings date of issuance should be 
reviewed by WMI & Associates Ltd. to ensure applicability of the design contained 
within the documents. 
 
 
 
 
 
 
 
 
Respectively submitted, 
 
WMI & Associates Limited 
 

 
 
 
 

Stephen Morash, P. Eng. 
 
 

Z:\Projects\2007\07-010\Reports\Hotel\Issue_1\1_SWM_Servicing_Report\241108_BAYPORT_HOTEL_SWM_SERVICING.DOC 
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FIGURES & CONCEPT PLANS
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STORMWATER CALCULATIONS









WMI & Associates Limited
119 Collier Street, Barrie, Ontario  L4M 1H5

p (705) 797-2027  f (705) 797-2028

Date: 26-Feb-20 Project No.: 07-010FH

Project: Bayport Commercial Development Prepared By: JB

A-AB B-BC C-D
0 - 5% grade 0.22 0.35 0.55
5 - 10% grade 0.3 0.45 0.6
10 - 30% grade 0.4 0.65 0.7
0 - 5% grade 0.1 0.28 0.4
5 - 10% grade 0.15 0.35 0.45
10 - 30% grade 0.22 0.4 0.55
0 - 5% grade 0.08 0.25 0.35
5 - 10% grade 0.12 0.3 0.42
10 - 30% grade 0.18 0.35 0.52

Lakes and Wetlands 0.05 0.05 0.05
Impervious Area (i.e. buildings, roads, parking lot, etc.) 0.95 0.95 0.95
Gravel (not used for proposed parking or storage areas) 0.4 0.5 0.6

Single Family 0.3 0.4 0.5
Multiple (i.e. semi, townhouse, apartment, etc.) 0.5 0.6 0.7
Light 0.55 0.65 0.75
Heavy 0.65 0.75 0.85

Commercial 0.6 0.7 0.8
Unimproved Areas 0.1 0.2 0.3

< 2% grade 0.05 0.11 0.17
2 - 7% grade 0.1 0.16 0.22
> 7% grade 0.15 0.25 0.35

Ref:

<<< Elements Requiring Input Information

PRE-DEVELOPMENT CONDITION

A-AB B-BC C-D
0 - 5% grade
5 - 10% grade
10 - 30% grade
0 - 5% grade
5 - 10% grade
10 - 30% grade
0 - 5% grade 0.11
5 - 10% grade
10 - 30% grade

Lakes and Wetlands
Impervious Area (i.e. buildings, roads, parking lot, etc.) 0.01
Gravel (not used for proposed parking or storage areas) 0.13

Single Family
Multiple (i.e. semi, townhouse, apartment, etc.)
Light
Heavy

Commercial
Unimproved Areas 0.67

< 2% grade 0.10
2 - 7% grade 0.22
> 7% grade 0.14

Total Area (ha) = 1.38 Runoff Coefficient, C = 0.32

RUNOFF COEFFICIENT CALCULATIONS
"C" SPREADSHEET

RUNOFF COEFFICIENT NUMBERS

Residential

Hydrologic Soil Groups

Lawn

Cultivated Land

Pasture Land

Woodlot or Cutover

Industrial

Land Cover

Land Cover Hydrologic Soil Groups

Cultivated Land

Pasture Land

Woodlot or Cutover

Residential

Industrial

Lawn

Runoff Coefficient Numbers - Adapted from Design Chart 1.07, Ontario Ministry of Transportation, "MTO Drainage 
Management Manual", MTO. (1997)



POST-DEVELOPMENT CONDITION

A-AB B-BC C-D
0 - 5% grade
5 - 10% grade
10 - 30% grade
0 - 5% grade
5 - 10% grade
10 - 30% grade
0 - 5% grade
5 - 10% grade
10 - 30% grade

Lakes and Wetlands
Impervious Area (i.e. buildings, roads, parking lot, etc.) 0.80
Gravel (not used for proposed parking or storage areas)

Single Family
Multiple (i.e. semi, townhouse, apartment, etc.) 0.16
Light
Heavy

Commercial
Unimproved Areas

< 2% grade 0.43
2 - 7% grade
> 7% grade

Total Area (ha) = 1.38 Runoff Coefficient, C = 0.68

Industrial

Lawn

Land Cover Hydrologic Soil Groups

Cultivated Land

Pasture Land

\\WMI-SERVER\wmi-server\Data\Projects\2007\07-010\Spreadsheets\Phase2\Storm\191120-Hotel_Block76_STM\[200225_1.0-C_CALCS.xlsx]C CALCS

Woodlot or Cutover

Residential
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WMI & Associates Limited
119 Collier Street, Barrie, Ontario  L4M 1H5

p (705) 797-2027  f (705) 797-2028

Date: 7-Nov-24 Project No.: 07-010

Project: Bayport Village Commercial Development Prepared By: JB

<<< Elements Requiring Input Information

Rainfall Intensity-Duration-Frequency Coefficients from: http://www.mto.gov.on.ca/IDF_Curves/terms.shtml

A = 21.1 A = 28.0 A = 32.6 A = 38.4 A = 42.7 A = 47.0
B = -0.699 B = -0.699 B = -0.699 B = -0.699 B = -0.699 B = -0.699

Q = (m3/s) I2-100 = (mm/hr)

where, C = Runoff Coefficient where, A = Rainfall IDF Coefficient
I = Rainfall Intensity, (mm/hr) B = Rainfall IDF Coefficient

A = Drainage Area, (ha) TC = Time of Concentration, (min)

2-year C2 = C I25mm = (mm/hr)

5-year C5 = C

10-year C10 = C where, C = Runoff Coefficient

25-year C25 = 1.10 x C

50-year C50 = 1.20 x C

100-year C100 = 1.25 x C

Catchment A TC C Q25mm Q2 Q5 Q10 Q25 Q50 Q100

I.D. (ha) (min.) (m3/s) (m3/s) (m3/s) (m3/s) (m3/s) (m3/s) (m3/s)

PRE 1.38 10.0 0.32 0.024 0.091 0.120 0.140 0.181 0.220 0.252
POST (TOTAL) 1.38 10.0 0.68 0.092 0.192 0.255 0.297 0.385 0.467 0.536

100-year

Rational Method Formula Rainfall Intensity Equation (2-100 year storm events)

  C x I x A  A x (TC / 60)B

Z:\Projects\2007\07-010\Spreadsheets\Hotel_Commercial\Storm\Issue_1\[2.6_241107_Rational_Method_Calcs(A,B).xlsx]Rational Method

360

Runoff Coefficient Equations Rainfall Intensity Equation (25mm storm event)

(43 x C) + 5.9

Based on MTO Drainage Manual (1984), page BD-4 Based on the MOE SWMP Manual (2003), Eq'n 4.9

For storms having a return period of more than 10 years, the 
Runoff Coefficient, C, will be increased as indicated above, up to 
a maximum value of 1.

RATIONAL METHOD CALCULATIONS

2-year 5-year 10-year 25-year 50-year



Project Name: 1191 Harbourview Drive Engineer: WMI & Associates

Location: Midland, ON Contact: Benjamin Daniels, B.Eng

OGS #: 1 Report Date: 20-Nov-20

Area 1.380 ha 202
Weighted C 0.68 Particle Size Distribution FINE
CDS Model 2025 45 l/s

Rainfall 

Intensity1 

(mm/hr)

Percent 
Rainfall 

Volume1

Cumulative 
Rainfall 
Volume

Total 
Flowrate 

(l/s)

Treated 
Flowrate (l/s)

Operating 
Rate (%)

Removal 
Efficiency 

(%)

Incremental 
Removal (%)

1.0 10.8% 19.7% 2.6 2.6 5.8 97.2 10.5
1.5 8.7% 28.4% 3.9 3.9 8.6 96.4 8.3
2.0 9.4% 37.8% 5.2 5.2 11.5 95.6 9.0
2.5 6.1% 43.9% 6.5 6.5 14.4 94.7 5.8
3.0 7.4% 51.3% 7.8 7.8 17.3 93.9 6.9
3.5 4.7% 55.9% 9.1 9.1 20.2 93.1 4.3
4.0 4.8% 60.7% 10.4 10.4 23.0 92.3 4.4
4.5 3.0% 63.7% 11.7 11.7 25.9 91.4 2.7
5.0 3.7% 67.4% 13.0 13.0 28.8 90.6 3.3
6.0 5.3% 72.7% 15.7 15.7 34.5 89.0 4.7
7.0 5.0% 77.7% 18.3 18.3 40.3 87.3 4.4
8.0 3.3% 81.0% 20.9 20.9 46.1 85.7 2.8
9.0 3.1% 84.1% 23.5 23.5 51.8 84.0 2.6
10.0 2.3% 86.4% 26.1 26.1 57.6 82.4 1.9
15.0 7.8% 94.2% 39.1 39.1 86.4 74.1 5.8
20.0 3.8% 98.0% 52.2 45.3 100.0 61.0 2.3
25.0 1.0% 99.0% 65.2 45.3 100.0 48.8 0.5
30.0 0.6% 99.6% 78.3 45.3 100.0 40.6 0.2
35.0 0.0% 99.6% 91.3 45.3 100.0 34.8 0.0
40.0 0.4% 100.0% 104.4 45.3 100.0 30.5 0.1
45.0 0.0% 100.0% 117.4 45.3 100.0 27.1 0.0
50.0 0.0% 100.0% 130.4 45.3 100.0 24.4 0.0

89.5
6.5%
83.0%
98.5%

1 - Based on 25 years of hourly rainfall data from Canadian Station 6113490, Honey Harbor / Beausoleil ON

2 - Reduction due to use of 60-minute data for a site that has a time of concentration less than 30-minutes.
3 - CDS Efficiency based on testing conducted at the University of Central Florida
4 - CDS design flowrate and scaling based on standard manufacturer model & product specifications

CDS ESTIMATED NET ANNUAL SOLIDS LOAD REDUCTION

Rainfall Station #

CDS Treatment Capacity

Removal Efficiency Adjustment2 = 

Predicted Annual Rainfall Treated = 

BASED ON THE RATIONAL RAINFALL METHOD

Predicted Net Annual Load Removal Efficiency = 

BASED ON A FINE PARTICLE SIZE DISTRIBUTION







WMI & Associates Limited
119 Collier Street, Barrie, Ontario  L4M 1H5

p (705) 797-2027  f (705) 797-2028

Date: 7-Nov-24

<<< Elements Requiring Input Information Project No: 07-010FH

Prepared by: JB
Rational Method Calculation: Manning's Formula Calculation: Rainfall Intensity Calculation:

Q = 2.78*(CF*C*I*A) V = (k*R2/3*S1/2) / n Q = V*A I = A*TB
Rainfall IDF Data:

MOE Velocity Requirements: 0.8m/s - 6.0m/s 50-year 100-year

where, where, where, A = 42.7 47.0

Q = peak flow rate (L/s) V = mean velocity (m/s) I = Rainfall Intensity (mm/hr) B = -0.699 -0.699

CF = runoff coefficient factor for storms > 10-yr k = 1.0 for SI units T = Time of Concentration (hr)

C = runoff coefficient R = hydraulic radius (m) A = Rainfall IDF Coefficient Runoff Coeff. Factors, CF = 1.20 1.25

I  = rainfall intensity (mm/hr) S = friction slope (m/m) B = Rainfall IDF Coefficient

A = area (ha) n = Mannings Coefficient 0.013

Street Upstream Downstream Individual Accumulated Time of Storm Rainfall Peak Runoff Diameter Slope Length Capacity Velocity Pipe Flow Pipe Storage Fall in Drop in MH (m)

MH MH C = C = C = C = 2.78CA 2.78CA Concentration Event Intensity Flow Time Volume Sewer

0.20 0.40 0.68 0.75 (mins) (mm/hr) (L/s) (mm) (%) (m) (L/s) (m/s) (mins) (m3) (m) DS US DS US DS

A1 CBMH 1 OGS 2 1.18 2.23 2.23 10.00 100-year 164.45 458.53 600 1.50 9.00 784.52 2.69 0.06 2.6 0.14 0.15 178.39 178.58 176.23 176.09

OGS 2 MH 3 0.00 0.00 2.23 10.06 100-year 163.81 456.75 600 1.40 12.50 757.92 2.60 0.08 3.6 0.18 0.15 178.58 178.36 175.94 175.76
MH 3 MH 4 0.00 0.00 2.23 10.14 100-year 162.90 454.22 675 0.50 49.10 620.09 1.68 0.49 18.1 0.25 0.03 178.36 178.05 175.61 175.36
MH 4 MH 5 0.00 0.00 2.23 10.62 100-year 157.64 439.55 675 0.50 78.00 620.09 1.68 0.77 28.8 0.39 0.08 178.05 178.06 175.33 174.94
MH 5 OUTLET 0.00 0.00 2.23 11.40 100-year 150.07 418.46 675 0.50 35.90 620.09 1.68 0.36 13.3 0.18 178.06 177.90 174.86 174.68

Sum of Drainage Areas (ha): 0.00 0.00 1.18 0.00
Total Drainage Area (ha): 1.18

NOTES: 

Z:\Projects\2007\07-010\Spreadsheets\Hotel_Commercial\Storm\Issue_1\[2.8_241107-stmdesignsheet_AB.xlsx]STM SHEET-5yrStorm_100yrSewer

Drainage Areas (ha) Top of Grate Elevation (m) Invert Elevation (m)

Storm Sewer Design Sheet - 100yr
Bayport Village Commercial Development

http://www.mto.gov.on.ca/IDF_Curves/terms.shtml

(CF = 1.0 for the 2, 5 & 10-yr storm events and 
CF = 1.1, 1.2 & 1.25 for the 25, 50 & 100-yr 
storm events respectively)

Location Runoff Calculation Data Sewer Calculation Data Sewer Profile Data



WMI & Associates Limited
119 Collier Street, Barrie, Ontario  L4M 1H5

p (705) 797-2027  f (705) 797-2028

Storm Sewer Design Sheet - 100yr

Date: 7-Nov-24

<<< Elements Requiring Input Information Project No: 07-010FH

Prepared by: JB
Rational Method Calculation: Manning's Formula Calculation: Rainfall Intensity Calculation:

Q = 2.78*(CF*C*I*A) V = (k*R2/3*S1/2) / n Q = V*A I = A*TB
Rainfall IDF Data:

MOE Velocity Requirements: 0.8m/s - 6.0m/s 5-year 100-year

where, where, where, A = 28.0 47.0

Q = peak flow rate (L/s) V = mean velocity (m/s) I = Rainfall Intensity (mm/hr) B = -0.699 -0.699

CF = runoff coefficient factor for storms > 10-yr k = 1.0 for SI units T = Time of Concentration (hr)

C = runoff coefficient R = hydraulic radius (m) A = Rainfall IDF Coefficient Runoff Coeff. Factors, CF = 1.00 1.25

I  = rainfall intensity (mm/hr) S = friction slope (m/m) B = Rainfall IDF Coefficient

A = area (ha) n = Mannings Coefficient 0.013

Street Upstream Downstream Individual Accumulated Time of Storm Rainfall Peak Runoff Diameter Slope Length Capacity Velocity Pipe Flow Pipe Storage Fall in Drop in MH (m)

MH MH C = C = C = C = 2.78CA 2.78CA Concentration Event Intensity Flow Time Volume Sewer

0.20 0.40 0.68 0.75 (mins) (mm/hr) (L/s) (mm) (%) (m) (L/s) (m/s) (mins) (m3) (m) DS US DS US DS

A1 CBMH 1 OGS 2 1.18 2.23 2.23 10.00 5-year 97.97 218.54 600 1.50 9.00 784.52 2.69 0.06 2.6 0.14 0.15 178.39 178.58 176.23 176.09

OGS 2 MH 3 0.00 0.00 2.23 10.06 5-year 97.59 217.69 600 1.40 12.50 757.92 2.60 0.08 3.6 0.18 0.15 178.58 178.36 175.94 175.76
MH 3 MH 4 0.00 0.00 2.23 10.14 5-year 97.05 216.48 675 0.50 49.10 620.09 1.68 0.49 18.1 0.25 0.03 178.36 178.05 175.61 175.36
MH 4 MH 5 0.00 0.00 2.23 10.62 5-year 93.91 209.49 675 0.50 78.00 620.09 1.68 0.77 28.8 0.39 0.08 178.05 178.06 175.33 174.94
MH 5 OUTLET 0.00 0.00 2.23 11.40 5-year 89.41 199.43 675 0.50 35.90 620.09 1.68 0.36 13.3 0.18 178.06 177.90 174.86 174.68

Sum of Drainage Areas (ha): 0.00 0.00 1.18 0.00
Total Drainage Area (ha): 1.18

NOTES: 

Z:\Projects\2007\07-010\Spreadsheets\Hotel_Commercial\Storm\Issue_1\[2.8_241107-stmdesignsheet_AB.xlsx]STM SHEET-5yrStorm_100yrSewer

Storm Sewer Design Sheet -5yr Storm Event with 100yr Sewer Size
Bayport Village Commercial Development

http://www.mto.gov.on.ca/IDF_Curves/terms.shtml

(CF = 1.0 for the 2, 5 & 10-yr storm events and 
CF = 1.1, 1.2 & 1.25 for the 25, 50 & 100-yr 
storm events respectively)

Location Runoff Calculation Data Sewer Calculation Data Sewer Profile Data

Drainage Areas (ha) Top of Grate Elevation (m) Invert Elevation (m)



WMI & Associates Limited

119 Collier Street, Barrie, Ontario  L4M 1H5

p (705) 797-2027  f (705) 797-2028

<<< Elements Requiring Input Information

Outlet Control Calculations: Inlet Control Calculations: Hydraulic Grade Line Calculations:
Mannings Formula Submerged Orifice (Orifice Flow)

Hydraulic Radius, R =    D  V = (k*R2/3*S1/2) / n QCAP = V*A Friction Factor, f =  124(n)2 
Pipe Losses, HPIPE =   k(V)2  =  f (L) (V)2 

Manhole Losses, HMH = H = (Q / COAO)2 (m) HGL (US) = Greater of the following 3 values (m)

4 D1/3
2g D (2g) HS = 0.05(VDS

2/2g), where DUS=DDS    OR 2g

where, Pipe is flowing full where, V = full flow velocity (m/s) where, n = Mannings Coefficient where, f = friction factor HI = K(VDS
2/2g-VUS

2/2g), where VDS>VUS    OR where, Q = Flow through submerged orifice (m3/s) 1) = Downstream HGL + Total Head Loss based on Outlet Control

D = Pipe Diameter (m) k = 1.0 for SI units D = Pipe Diameter (m) L/D = Pipe Length/Diameter HD = K(VUS
2/2g-VDS

2/2g), where VUS>VDS, CO = Orifice Discharge Coefficient (0.75) 2) = Upstream Pipe Invert + Depth to pipe centroid + Head required to pass the flow based on Inlet Control

R = hydraulic radius (m) Mean Velocity, V =   QTOTAL  V = mean velocity (m/s) where, HS = Straight MH no Velocity Change, HI = Increasing Velocity through MH and HD = Decreasing Velocity through AO = Cross-sectional area of orifice (m2) 3) = Upstream Pipe Obvert

S = friction slope (m/m) A g = 9.81 (acceleration due to gravity, m/s2) KB g = Gravitational acceleration (9.81m2/s)

n = Mannings Coefficient where, QTOTAL = Total Peak Flow (m3/s) 15° Bend 0.08 HMH = HB, where DDS=DUS H = Surcharge (US) = HGL (US) - Obvert Elevation (US)

A =  Pipe End Area (m2) A =  Pipe End Area (m2) 30° Bend 0.21 OR

MH Bends 45° Bend 0.39 HB = KB(VUS
2/2g), where DDS=DUS HMH = HB + HI, where VDS>VUS  

Entrance/Exit Losses, HENT/EXIT = 60° Bend 0.63 OR

Inlet Structure HENT = K(V2/2g), where K = 0.5 75° Bend 0.93 HMH = HB + HD, where VUS>VDS Date: 7-Nov-24

Outlet Structure HEXIT = K(V2/2g), where K = 1.0 90° Bend 1.33 Project No: 07-010FH

Prepared by: JB

Total Head Loss, HTOTAL = Pipe Losses, HPIPE + Entrance/Exit Losses, HENT/EXIT + Manhole Losses, HMH

Surcharge

Street Upstream Downstream Diameter Slope Length Manning's Pipe Hydraulic Peak Flow Surplus Flow Total Peak Full Flow QTOTAL/QCAP Friction Pipe Length/ Mean Velocity Head Pipe Losses Manhole Entrance/Exit Entrance/Exit Manhole Manhole Losses Total Head Loss Fall in Drop in MH Obvert Elevation Inlet Check Outlet Check Governing above Obvert

MH MH n' End Area Radius, R Q1 Q2 Flow, QTOTAL Capacity, QCAP Factor, f Diameter Velocity V2/2g HPIPE Transition KENT OR KEXIT Losses, HENT/EXIT K HMH HTOTAL Sewer DS US DS US DS US US US Control US DS US US DS US DS

(mm) (%) (m) (m2) (m) (L/s) (L/s) (L/s) (L/s) L/D (m/s) (m) (m) DS (m) DS (m) (m) (m) (m) US (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m)

CBMH 1 OGS 2 600 1.50 9.00 0.013 0.292 0.152 218.54 218.54 785 0.28 0.0247 14.8 0.75 0.029 0.010 90° Bend 0.50 0.014 1.33 0.038 0.063 0.14 0.15 178.39 178.52 176.23 176.09 176.84 UNSUBMERGED 177.74 OUTLET 177.74 177.67 0.90 1.55 1.82

OGS 2 MH 3 600 1.40 12.50 0.013 0.292 0.152 217.69 217.69 758 0.29 0.0247 20.5 0.75 0.028 0.014 90° Bend 0.000 1.33 0.041 0.055 0.18 0.15 178.52 178.36 175.94 175.76 176.55 UNSUBMERGED 177.67 OUTLET 177.67 177.62 1.12 1.97 1.99

MH 3 MH 4 675 0.50 49.10 0.013 0.369 0.171 216.48 216.48 620 0.35 0.0238 71.6 0.59 0.018 0.030 Straight 0.000 0.05 0.001 0.031 0.25 0.03 178.36 178.05 175.61 175.36 176.30 UNSUBMERGED 177.62 OUTLET 177.62 177.59 1.32 2.06 2.00

MH 4 MH 5 675 0.50 78.00 0.013 0.369 0.171 209.49 209.49 620 0.34 0.0238 113.7 0.57 0.016 0.044 60° Bend 0.000 0.63 0.010 0.055 0.39 0.08 178.05 178.06 175.33 174.94 176.02 UNSUBMERGED 177.59 OUTLET 177.59 177.53 1.57 2.03 2.43

MH 5 OUTLET 675 0.50 35.90 0.013 0.369 0.171 199.43 199.43 620 0.32 0.0238 52.3 0.54 0.015 0.018 1.00 0.015 0.000 0.033 0.18 178.06 177.90 174.86 174.68 175.55 UNSUBMERGED 177.53 OUTLET 177.53 177.50 1.99 2.51 2.53

NOTES: 

1 - This design sheet reflects a 5year storm event with sewer sizes designed to convey the 100year storm event.

Z:\Projects\2007\07-010\Spreadsheets\Hotel_Commercial\Storm\Issue_1\[2.9_241107_HGL_spreadsheet.xlsx]HGL SHEET-100yr

Location Sewer Data Flow Data Head Loss Calculations Sewer Profile

Hydraulic Grade Line Analysis Sheet - 5yr Storm Event with 100yr Sewer Size
Bayport Village Commercial Development

Straight MH

Head/Depth of water acting on orifice 
measured from centroid of opening (m)

Hydraulic Grade Line Calculations Head above Sewer Cover

Top of Grate Elevation Invert Elevation HGL Top of Grate Elevation to Obvert
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SANITARY CALCULATIONS



WMI & Associates Limited

119 Collier Street, Barrie, Ontario  L4M 1H5
p (705) 797-2027  f (705) 797-2028

Date: 5-Nov-24 Project No.: 07-010

Project: Bayport Commercial Development Prepared By: JB
Reviewed By: SM

<<< Elements Requiring Input Information

Total Daily Design Flow Calculations

References: - Ontario Building Code (OBC), 2012, Division B, Part 8, Table 8.2.1.3.A. Residential Occupancy & Table 8.2.1.3.B. Other Occupancies
- Ministry of the Environment (MOE), Design Guidelines for Sewage Works (2008), Chapter 5 

Proposed Condition:
Establishment: # of # of water # of # of # of Gross Floor Land Total Max. Full Day Design 

people closets rooms pools+saunas seats Area (m2) Area (ha) Sanitary Sewage Flow (L/day)
 Uses:

Retail 1 107.0 5 L/m2 535
0

Subtotal = 107 535

Peaking Factor = 1
 Total Daily Design Sanitary Sewage Flow (L/day) = 535

 Average Extraneous Unit Flow (0.308L/mmØ)/pipe length(100m)/hr) =
Pipe Length (m) =

Pipe Diameter (mm) =

Equivalent Residential Unit Flow:  ERU's

Dwellings (units @ 1350 L/dwelling) 0.40 1350 L/dwelling 535

Notes: 
1
2

Daily design flow for retail area as per OBC Table 8.2.1.3.B. Gross retail floor area taken from Chamberlain Architect Services Limited Site Plan, dated Oct 18/2024.
Flow of 535 L/Day is input directly into the Sanitary Design Sheet.

TOTAL DAILY COMMERCIAL SANITARY DESIGN FLOW CALCULATIONS
Bayport Commercial Development

PROPOSED HOTEL

Total Daily Design
Sanitary Sewage Volume

Z:\Projects\2007\07-010\Spreadsheets\Hotel_Commercial\Sanitary\241105_ERU_Commericial_Total_Daily_San_Design_Flow_.xlsx



WMI & Associates Limited
119 Collier Street, Barrie, Ontario  L4M 1H5

p (705) 797-2027  f (705) 797-2028

<<< Elements Requiring Input Information

Peak Flow Formulaes: P = population in 1000's Comm/Inst Peaking Factor: 1.5

Qpop = (P*q*M)/86.4 (L/s) q = residential sewage unit flow rate Industrial Peaking Factor: 2

QComm/Inst = Design Flow x Peaking Factor (L/s) M = Ultimate Flow Factor (residential peaking factor) Res - LD Low Density: q: 450 L/cap./day ppu = 3

QInd = Design Flow x Peaking Factor (L/s) (Harmon) M=1+(14/(4+P0.5)) Res - MD Medium Density: q: 450 L/cap./day ppu = 2.5 Date: 5-Nov-24

Qpop = peak population flow (L/s) Res - HD1 High Density: q: 275 L/cap./day ppu = 2 Project No: 07-010
QInfilt = i/(pipe dia.(mm)/pipe length (km)) (L/s) QComm/Inst = peak commercial/institutional flow (L/s) Res - HD2 High Density: q: 275 L/cap./day ppu = 2 Prepared by: JWL

QInd = peak industrial flow (L/s) Res  HD1 and HD2 ;  High Density  as per OBC 8.2.1.3.A Reviewed by: SM
Qp = Qpop + QComm/Inst +QInd + QInfilt (L/s) Infiltration i: 80 L/s/(pipe dia.(mm)/pipe length (km))

QInfilt = peak extraneous (i.e. infiltration) flow (L/s)

i = peak extraneous (i.e. infiltration) unit flow rate Mannings Coefficient
MOE Velocity Requirements: 0.6m/s - 3.0m/s n: 0.013

Qp = total peak flow (L/s)

Street Res - LD Res - LD Res - MD Res - MD Res - HD1 Res - HD1 Res - HD2 Res - HD2 Comm/Inst Industrial Cum. Res - LD Cum. Res - MD Cum. Res - HD1 Cum. Res - HD2 Cum. Comm/Inst Cum. Industrial Residential Sewage Total Peak Flow Dia. Slope Length Capacity Velocity Fall in MH Drop (m)
# of # of # of # of # of # of # of # of Total Daily Flow Total Daily Flow # of # of # of # of Total Daily Flow Total Daily Flow Peaking Flow Individual Cumulative Qp Qfull Vfull Sewer

US DS Units People Units People Units People Units People (L/day) (L/day) People People People People (L/day) (L/day) Factor (L/s) (L/s) (L/s) (L/s) (mm) (%) (m) (L/s) (m/s) (m) DS US DS US DS

CMRI 6 EX STUB 40 120 0 0 0 120 0 0 0 0 0 4.00 2.50 0.276 0.276 2.78 200 690.0
Bayport Blvd EX STUB MHH 0 0 0 0 0 120 0 0 0 0 0 4.22 2.64 0.022 0.298 2.94 200 0.50 55.0 24.19 0.75 0.28

MHH MHG 2 6 0 0 0 126 0 0 0 0 0 4.21 2.76 0.025 0.323 3.09 200 7.26 63.5 92.19 2.84 4.61 1.03 187.18 182.97 184.09 179.48

CMRI 38 EX MH 51 153 0 0 0 153 0 0 0 0 0 4.00 3.19 0.700 0.700 3.89 200 1750.0
Bayport Blvd EX MH MHI 0 0 0 0 153 0 0 0 0 0 4.19 3.34 0.022 0.722 4.06 200 0.50 55.0 24.19 0.75 0.28 0.03 179.10 178.82

MHI MHG 13 39 0 0 0 192 0 0 0 0 0 4.15 4.15 0.024 0.746 4.90 200 0.52 59.5 24.67 0.76 0.31 0.03 182.60 182.97 178.79 178.48

MHG MHF 9 27 0 0 0 345 0 0 0 0 0 4.05 7.28 0.032 1.101 8.38 200 0.49 80.0 23.95 0.74 0.39 0.01 182.97 181.70 178.45 178.06
MHF MHE 5 15 0 0 0 360 0 0 0 0 0 4.04 7.58 0.032 1.133 8.71 200 0.46 80.0 23.21 0.72 0.37 0.01 181.70 179.95 178.05 177.68
MHE DH MH QQ 3 9 0 0 0 369 0 0 0 0 0 4.04 7.76 0.025 1.158 8.92 200 1.60 61.5 43.28 1.33 0.98 0.02 179.95 179.47 177.67 176.69

O'Hare Lane NN MM 0 15 37.5 0 0 0 37.5 0 0 0 0 4.34 0.85 0.039 0.039 0.89 200 1.00 98.1 34.22 1.06 0.98 0.05 180.69 180.13 178.06 177.08
MM DH MH QQ 0 0 0 0 0 0 37.5 0 0 0 0 4.34 0.85 0.012 0.051 0.90 200 1.00 30.6 34.22 1.06 0.31 0.05 180.13 179.47 177.03 176.72

DH MH QQ MHD 0 0 0 0 369 37.5 0 0 0 0 4.02 8.51 0.005 1.215 9.73 200 1.62 13.7 43.55 1.34 0.22 0.02 179.47 179.40 176.67 176.45
MHD MHC 0 0 0 0 0 369 37.5 0 0 0 0 4.02 8.51 0.025 1.240 9.75 200 0.48 63.1 23.71 0.73 0.30 0.02 179.40 180.20 176.43 176.13
MHC MHB 1 3 0 0 0 372 37.5 0 0 0 0 4.02 8.57 0.021 1.261 9.84 200 0.53 52.8 24.91 0.77 0.28 0.09 180.20 180.20 176.11 175.83
MHB MHA 5 15 0 0 0 387 37.5 0 0 0 0 4.01 8.87 0.037 1.298 10.16 200 0.53 91.7 24.91 0.77 0.49 0.05 180.20 180.10 175.74 175.25

F/M to MH DA
Commercial (Blk 76) MH DA 1C STUB 0 0 0 504 1008 535 0 0 0 1008 535 0 3.80 12.20 0.006 0.006 12.21 200 0.50 14.0 24.19 0.75 0.07 0.00 180.40 181.00 179.16 179.09

18m ROW (Ph 1C) 1C STUB PB 0 0 0 0 0 0 0 1008 535 0 3.80 12.20 0.002 0.008 12.21 200 0.80 5.0 30.60 0.94 0.04 0.05 181.00 181.35 179.09 179.05
PB PA 0 4 10 0 0 0 10 0 1008 535 0 3.79 12.37 0.016 0.024 12.39 200 0.54 40.7 25.14 0.78 0.22 0.05 181.35 181.00 179.00 178.78
PA MHR 0 3 7.5 0 0 0 17.5 0 1008 535 0 3.79 12.51 0.017 0.041 12.55 200 0.50 42.0 24.19 0.75 0.21 0.10 181.00 181.80 178.73 178.52

Bayport Blvd & Ph 1A MHR MHQ 0 6 15 0 0 0 32.5 0 1008 535 0 3.79 12.81 0.016 0.057 12.87 200 1.00 40.0 34.22 1.06 0.40 0.04 181.80 181.00 178.42 178.02
MHQ MHP 0 5 12.5 0 0 0 45 0 1008 535 0 3.79 13.06 0.016 0.073 13.13 200 0.67 40.2 28.01 0.86 0.27 0.01 181.00 180.30 177.98 177.71
MHP MHN 4 12 9 22.5 0 0 12 67.5 0 1008 535 0 3.78 13.70 0.040 0.113 13.81 200 0.51 100.0 24.44 0.75 0.51 0.01 180.30 179.90 177.70 177.19
MHN MHM 6 18 8 20 0 0 30 87.5 0 1008 535 0 3.77 14.41 0.033 0.146 14.56 200 0.47 83.5 23.46 0.72 0.39 0.05 179.90 179.60 177.18 176.79
MHM DH MH 2 6 4 10 0 0 36 97.5 0 1008 535 0 3.76 14.69 0.022 0.169 14.86 200 0.43 56.0 22.44 0.69 0.24 0.02 179.60 179.07 176.74 176.50

Hudson Cres (West) EE DD 0 3 7.5 0 0 0 7.5 0 0 0 0 4.43 0.17 0.009 0.009 0.18 200 1.00 22.3 34.22 1.06 0.22 0.05 181.51 181.15 178.93 178.71
DD CC 0 18 45 0 0 0 52.5 0 0 0 0 4.31 1.18 0.037 0.046 1.22 200 0.59 91.6 26.28 0.81 0.54 0.05 181.15 181.00 178.66 178.12
CC BB 0 0 22 55 0 0 0 107.5 0 0 0 0 4.23 2.37 0.037 0.082 2.45 200 0.58 91.6 26.06 0.80 0.53 0.05 181.00 180.75 178.07 177.54
BB AA 0 0 24 60 0 0 0 167.5 0 0 0 0 4.18 3.65 0.037 0.119 3.77 200 0.50 91.8 24.19 0.75 0.46 0.05 180.75 179.78 177.49 177.03

Hudson Cres (East) GG-west FF 0 18 45 0 0 0 45 0 0 0 0 4.32 1.01 0.027 0.027 1.04 200 1.00 66.8 34.22 1.06 0.67 0.05 181.53 180.71 178.42 177.75
FF AA 0 8 20 0 0 0 65 0 0 0 0 4.29 1.45 0.027 0.053 1.51 200 1.00 66.8 34.22 1.06 0.67 0.05 180.71 179.78 177.70 177.03

Oakley Way AA DH MH 0 0 0 0 0 0 232.5 0 0 0 0 4.12 4.99 0.034 0.207 5.20 200 0.50 85.4 24.19 0.75 0.43 0.07 179.78 179.07 176.98 176.55

Bayport Blvd DH MH MHL 0 0 0 0 0 36 330 0 1008 535 0 3.71 18.98 0.008 0.383 19.37 200 0.45 21.0 22.95 0.71 0.09 0.01 179.07 179.15 176.48 176.39
& Phase 1A MHL MHK 3 9 4 10 0 0 45 340 0 1008 535 0 3.70 19.30 0.032 0.415 19.71 200 0.47 79.0 23.46 0.72 0.37 0.01 179.15 179.30 176.38 176.01

MHK MHJ 6 18 9 22.5 0 0 63 362.5 0 1008 535 0 3.69 20.03 0.037 0.452 20.48 200 0.46 93.0 23.21 0.72 0.43 0.04 179.30 179.80 176.00 175.57
MHJ DH MH PP 4 12 3 7.5 0 0 75 370 0 1008 535 0 3.69 20.40 0.017 0.469 20.87 200 0.47 42.9 23.46 0.72 0.20 0.01 179.80 179.98 175.53 175.33

GG-east HH 5 15 20 50 0 0 15 50 0 0 0 0 4.29 1.45 0.044 0.044 1.50 200 1.00 110.0 34.22 1.06 1.10 0.05 181.53 181.51 178.80 177.70
HH JJ 0 0 0 0 15 50 0 0 0 0 4.29 1.45 0.019 0.063 1.52 200 1.90 46.7 47.16 1.45 0.89 0.85 181.51 179.97 177.65 176.76

High-Rise Apt (Blk 58) CONDO SERV1 LL 0 0 290 580 0 0 0 580 0 0 0 3.94 7.27 0.006 0.006 7.28 200 1.00 13.8 34.22 1.06 0.14 0.05 183.50 180.69 177.49 177.35
Reynolds Lane LL KK 0 15 37.5 0 0 0 37.5 580 0 0 0 3.93 8.02 0.039 0.045 8.07 200 1.00 98.1 34.22 1.06 0.98 0.05 180.69 180.13 177.30 176.32

KK JJ 0 0 0 0 0 0 37.5 580 0 0 0 3.93 8.02 0.012 0.057 8.08 200 1.00 30.6 34.22 1.06 0.31 0.05 180.13 179.97 176.27 175.96

JJ DH MH PP 0 0 0 0 0 15 87.5 580 0 0 0 3.90 9.28 0.015 0.135 9.42 200 1.24 38.5 38.10 1.17 0.48 0.11 179.97 179.98 175.91 175.43

DH MH PP MHA 0 0 0 0 90 457.5 580 1008 535 0 3.56 28.15 0.006 0.610 28.76 250 0.45 18.1 41.62 0.82 0.08 0.04 179.98 180.10 175.32 175.24

MHA PS 0 0 0 0 477 495 580 1008 535 0 3.50 35.42 0.003 1.912 37.33 300 0.80 13.1 90.23 1.24 0.10 180.10 180.10 175.20 175.10

Individual Totals: 477 495 580 1008 535 0
Cumulative # of People (LD + MD + HD1 + HD2): 1552

NOTES: - # of people for all residential dwellings is calculated based on # of units x the associated population density (people per unit).
- Flows from CMRI to both MHI & MHH calculated by Richardson Foster Ltd. for Midland Bay Estates (Project No. 1790 / DS) dated October 2008, 1790 - Sanitary Sewer Design (DR).xls, Date Printed: 3/18/2009. are indicated in the yellow highlighted areas.
- Pump station capacity is 42.7 L/s
- Commercial flow based on 1,143 ft2 see separate calc.

Z:\Projects\2007\07-010\Spreadsheets\Phase2\Sanitary\[241105_CURRENT_Sanitary_Design_Sheet(Infilt-pipe).xlsx]BAYPORT

Sanitary Sewer Design Sheet
Bayport Village

Location Sewer Profile Data

Infiltration Top of Grate Elevation (m) Invert Elevation (m)

Sewage Flow Data Sewer Capacity Data
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WATER CALCULATIONS



WMI & Associates Limited
119 Collier Street, Barrie, Ontario  L4M 1H5

p (705) 797-2027  f (705) 797-2028

Date: 7-Nov-24 Project No.: 07-010

Project: Bayport Village Prepared By: JB
Reviewed By: SM

<<< Elements Requiring Input Information

Total Daily Design Flow Calculations

References: - Ontario Building Code (OBC), 2012, Division B, Part 8, Table 8.2.1.3.A. Residential Occupancy & Table 8.2.1.3.B. Other Occupancies
- Ministry of the Environment (MOE), Design Guidelines for Drinking-Water Systems (2008), Chapter 3 

Proposed Condition:
Establishment: # of # of # of # of Gross Floor Land Avg Day Demand Max Day Demand Peak Hourly Demand

people units fuel outlets seats Area (m2) Area (ha) ADD (L/s) MDD (L/s) PHD (L/s)
Residential Uses:
Phase 2 Freehold Townhouses (117 units @ 2.5ppu) 292.5 117 450 L/person 1.52 4.08 6.14
Phase 2 Condo Townhouses (30 units @ 2.5ppu) 75 30 450 L/person 0.39 1.05 1.57
Phase 2 High-rise Condo (289 units @ 2.0ppu) 578 289 450 L/person 3.01 8.07 12.13

0.00 0.00 0.00
Phase 1A Townhouses (38 units @ 2.5ppu) 95 38 450 L/person 0.49 1.33 1.99
Phase 1C Townhouses (13 units @ 2.5ppu) 32.5 13 450 L/person 0.17 0.45 0.68
Single Family Dwellings (63 units @ 3.0ppu) 189 63 450 L/person 0.98 2.64 3.97

Subtotal = 1262 550 6.57 17.62 26.49
Refer to Table 3-1 and/or Table 3.3 of the MOE Design Guidelines for Drinking-Water Systems (2008) >>> Peaking Factor = 2.68 4.03

Commercial Uses:
Block 76 Hotel (504 units @ 2.0ppu) 1008 504 275 L/person 3.21 8.60 12.93
Block 76 Hotel (Retail) 107.0 5 L/m2 0.01 0.02 0.02

Subtotal = 1008 504 107 3.21 8.61 12.95

Total = 2270 1054 9.79 26.23 39.44

Notes: 
1. Commercial Block 76 comprises of a 6-storey Hotel / Condo (504 total units @ 2.0ppu @ 275L/person per OBC) (1143ft2 Retail @ 5L/m2 per OBC). Unit count and retail information per Chamberlain site plan dated October 18, 2024.

Z:\Projects\2007\07-010\Spreadsheets\Phase2\Water\[241107_Total_Daily_Domestic_Water_Supply_Flow_Calcs.xlsx]Water_Supply_Flows

TOTAL DAILY DOMESTIC WATER SUPPLY FLOW CALCULATIONS 
Bayport Village - Phase 1A, 1C, 2, & Commercial

Total Daily Design
Volume
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To: Stephen Morash
WMI & Associates Limited

CC:
Mukesh Choudhary, AECOM

AECOM Canada Ltd.
105 Commerce Valley Drive West
7th Floor
Markham, ON  L3T 7W3
Canada

T: 905.886.7022
F: 905.886.9494
aecom.com

Project name:
Water Distribution Analysis for Bayport Village
Subdivision - Town of Midland

Project ref:
TBD

From:
Kevin Sze, AECOM

Date:
November 29, 2019

Memo
Subject:  Consulting Engineering Services - Water Distribution Analysis 
for Bayport Village Subdivision - Town of Midland

1. Introduction
WMI & Associates Limited has retained AECOM to conduct a hydraulic modeling analysis in support of the 
proposed Bayport Village development in the Town of Midland (the “Town”). There are 63 single family homes
along Bayport Blvd. A total of approximately 517 residential units (including townhouses and apartments) and 
one (1) commercial site are planned to be developed within the subject site under the full build-out condition. 
  
The subject site is located in the north-east portion of the Town, bounded by Harbourview Drive to the north and 
west as well as Bayport Boulevard to the south and east. The location of the Bayport Village Subdivision is 
shown Figure 1-1.

The purpose of this study is to evaluate the proposed water servicing capacity for the subject development under 
the normal (e.g. peak hour) and fire flow conditions.

The following background documents have been reviewed for this study:

· Town of Midland Engineering Development Design Standards, December 2012 
· Ontario Ministry of Environment Conservation and Parks (MECP) Design Guidelines for Drinking-

Water Systems 2008
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Figure 1-1: Site Location

2. Design Guidelines
As per the Town’s design criteria and standards, the following summarizes the system design pressure and
water demand requirements applied for the subject development.

2.1 System Pressure
The Town’s system pressure requirements are shown in Table 2-1.

Table 2-1: System Pressure Criteria

Criteria Value
Minimum Pressure, Normal Conditions 275 kPa (40 psi)
Maximum Pressure, Normal Conditions 550 kPa (80 psi)
Minimum Pressure, Fire Flow Conditions 140 kPa (20 psi)
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2.2 Domestic Demand
The following summarizes the Town’s design criteria and standards for the water demand estimation:

· Domestic Demand: Average daily demand (ADD) of 450 L/cap/day

· Population Density:

- Residential: Single Family – 3 persons per unit (ppu); Townhouse – 2.5 ppu; Apartment – 2.0 ppu

- Commercial: 50 m3/day/ha (as per MECP 2008)

· Peaking Factors:

- Maximum Day Demand (MDD) = 2.0 x ADD

- Peak Hour Demand (PHD) = 4.5 x ADD

2.3 Fire Flow
As per the Town’s design standards, the minimum required fire flow rate in a residential area is 38 L/s and the
minimum fire flow in an industrial area is 75 L/s. The fire flow requirements for the subject site shall be confirmed
and determined during the detailed site plan stage for the proposed development.

2.4 Hazen-Williams “C” Factor
The Hazen-Williams “C” Factor values for new watermains are based on the Town’s Design Guidelines. Table
2-2 summarizes these values.

Table 2-2: System Hazen-Williams “C” Factor

Criteria Value
150 mm diameter watermain 120
200 mm diameter watermain 110

3. Water System
Water supply to the subject site is from the Town’s East Pressure Zone through two (2) existing pressure
reducing valves (PRVs): one located at Harbourview and Sunnyside Drive, and another at Harbourview Drive
and Fuller Avenue.

There is an existing 300 mm diameter watermain along Harbourview Drive on the north and west limits of the
site. The existing 200 mm diameter watermain along Bayport Blvd. with existing stubs provides water servicing
connections to the proposed development. The proposed 150 mm watermain within the subject site will service
the proposed residential development. The condominium apartment building will be serviced by proposed 200
mm watermain for domestic and fire supply.
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4. Model Update
4.1 Water Network Update
The InfoWater hydraulic model was provided by the Town and used as a baseline model for this study. The
hydraulic network model was updated to include the latest proposed watermain layout within the development. In
addition, the two PRVs (with settings estimated from field test) was added to the model to maintain the adequate
system pressures for the PRV system areas. Water demands for the development were distributed and allocated
among the modelling junctions.

The schematic model layout for the subject development is presented in   Figure 4-1.

  Figure 4-1:  Model Schematic

4.2 Water Demand
Water demand for the proposed development was estimated based on the Town’s design criteria. Based on the
above assumptions, the estimated water consumption for the subject site is shown in Table 4-1.



Draft Memo 2019 11 (Nov) 29 - Water Distribution Analysis for Bayport Village.docx
5/7

Table 4-1: Water Demand Summary

Development Land Use Residential
Units

Residential
Population
Estimate

Average
Day

Demand
(ADD)
(L/s)

Maximum
Day

Demand
(MDD)
(L/s)

Peak
Hour

Demand
(PHD)
(L/s)

Bayport
Village

Subdivision

Existing
(Single Family Homes)

63 189 1.0 2.0 4.4

Under Construction
(Freehold Townhouses)

37 93 0.5 1.0 2.2

Phase Fall 2019 Construction
(Condominium Townhouses)

13 33 0.2 0.3 0.8

Future Phase Draft Plan
(Condominium Apartments,
Freehold Townhouses and

Condominium Townhouses)

467 1168 6.1 12.2 27.4

Future Commercial Area
(1.28 ha)*

-- -- 0.5 1.0 2.3

Total 580 1482 8.2 16.5 37.1
*Assume 70% building coverage area

5. Hydrant Flow Testing
In order to confirm the available system head / pressure along the existing pipelines in the vicinity of the
proposed development, two (2) fire hydrant flow tests were conducted by Troy Life & Fire Safety Ltd. at hydrants
connected to the existing water pipelines along Bayport Blvd. downstream of the PRVs on July 29, 2019. The
test results and analysis are presented in Table 5-1. The field test data are included in Appendix A.

Based on the fire flow test results, the detected static pressure was approximately 449 kPa (or 65 psi,
corresponding to average system head of approximately 225.6 m) at the site location. The hydrant test results
were used as the system water supply boundary for the hydraulic model analysis.

Table 5-1: Hydrant Flow Test Analysis

Test
Number

Location Static Residual
Flow
(L/s)

Pressure
Measurement

Flow
Measurement

Pressure
(kPa)

Head
(m)

Pressure
(kPa)

Head
(m)

Test 1 547 Bayport Blvd.
(Elevation = 179 m)

511 Bayport
Blvd.

449
(65 psi)

225.4 415
(60 psi)

221.6 107
(1,690 USGPM)

Test 2 511 Bayport Blvd.
(Elevation = 180 m)

547 Bayport
Blvd.

449
(65 psi)

225.7 408
(59 psi)

221.5 107
(1,690 USGPM)

The InfoWater hydraulic model was used to simulate the fire flow test results and system pressures. The
modelling outputs were compared with the fire flow test results. The system head difference between the field
measurements and simulated results at the two hydrant test locations is within 1.5 m (less than 2 psi). The
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model was considered adequately reliable for the system analysis and watermain sizing for the proposed
development.

6. Hydraulic Modelling Analysis
6.1 Modelling Methodology
Modelling analysis was completed for the future system conditions under the following demand conditions:

· Normal operating condition (e.g. Peak Hour Demand)

· Fire flow condition under Maximum Day Demand

It is noted that the analysis encompassed the full build-out of the development and did not include phasing
considerations.

6.2 Supply Boundary Conditions
The hydraulic analysis was undertaken using the boundary conditions shown in Table 6-1.

Table 6-1: Supply Boundary Conditions

PRV Location
Downstream

Modelled PRV Setting*
Pressure
(kPa / psi)

Head
(m)

Harbourview and Sunnyside Dr. 428 / 62
225.6Harbourview and Fuller Ave. 318 / 46

*Estimated from the hydrant flow tests

6.3 Network Analysis Results
The updated hydraulic network model was used to estimate the system pressures within the proposed
development under the future system conditions. Based on the modelling results from Table 6-2, the following
summarizes the modelling analysis results:

System pressures within the development range between 386 kPa and 454 kPa under the normal system
operating condition (e.g. peak hour) for the future condition. The hydraulic model outputs under the future
condition are shown in Appendix B.

The available fire flow was evaluated against the 140 kPa (20 psi) pressure limits at each junction node within
the subject site, as shown in Appendix B. Based on the fire flow simulations, the available fire flows in the
proposed development under the future water system conditions range between 96 L/s and 321 L/s. Table 6-3
shows the minimum available fire flows for the different land use areas.
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Table 6-2: System Pressures

Demand Scenario Minimum Pressure
(kPa / psi)

Maximum Pressure
(kPa / psi)

Peak Hour (PHD) 386 / 56 454 / 66

Table 6-3:  Available Fire Flows

7. Conclusions and Recommendations
Based on the results of the water system hydraulic analysis, the conclusions are summarized as follows:

· The modelling results indicate that the anticipated system pressures within the subject site meet the Town’s
pressure requirements for the normal operating condition (e.g. peak hour) under the future water system
conditions. Sufficient flow and pressure are available to service the proposed development under the normal
operating condition.

· The available fire flow ranges between 96 L/s and 321 L/s for the proposed Bayport Village development.

· The proposed water service connection for the commercial block development will be confirmed during the
detailed site plan stage.

· It is recommended that the fire flow requirements for the subject site be confirmed and determined as per
Water Supply for Public Fire Protection by Fire Underwriters Survey FUS, based on the floor areas,
construction types, etc, during the detailed site plan stage for the proposed development.

Encl.: Appendix A – Hydrant Flow Test Reports
          Appendix B – Model Results

Demand Scenario Land Use Min. AFF
(L/s)

Model
Junction ID

MDD plus Fire –
Available Fire Flow (AFF)

at 140 kPa (20 psi)

Townhouse 96 J762
Apartment 117 J2502

Commercial 112 J2498



LOCATION: 

FLOW TEST REPORT

DATE OF FLOW TEST:                                          

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

SIZE OF OPENING:

HYDRANT FLOW DATA:

DISCHARGE COEFFICIENT:

PITOT READING (HYDRANT #2):

FLOW USGPM:

RESIDUAL PRESSURE (HYDRANT #1):

1 3/4"

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

WITNESSED BY: 

DRAWING OF SITE

2 1/2" 2 - 21
2"1 1/8"

                                             TIME OF FLOW TEST:  

STANDING PRESSURE (HYDRANT #1):

WATER MAIN SIZE (IF AVAILABLE):

OFFICE REPORT:

HYDRANT ELEVATION COMPARED TO BUILDING:

Life & Fire Safety Ltd.

JULY 29, 2019

MIDLAND - 511 BAYPORT BLVD. 

08:00 AM

STEVE GREEN

HOSE MONSTER 

N/A

SAME ELEVATION

65 PSI

0.900.90

25/2550 PSI

845/845264 GPM

60 PSI60 PSI

SUNNYSIDE DRIVE

BAYPORT BOULEVARD

TOWN OF MIDLAND

HARBOURVIEW DRIVE

HYDRANT #1
RESIDUAL  HYDRANT

HYDRANT #2 FLOW  HYDRANT
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BAYPORT MARINA

Appendix A - Hydrant Flow Test Report (Test 1)



LOCATION: 

FLOW TEST REPORT

DATE OF FLOW TEST:                                          

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

SIZE OF OPENING:

HYDRANT FLOW DATA:

DISCHARGE COEFFICIENT:

PITOT READING (HYDRANT #2):

FLOW USGPM:

RESIDUAL PRESSURE (HYDRANT #1):

1 3/4"

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

WITNESSED BY: 

DRAWING OF SITE

2 1/2" 2 - 21
2"1 1/8"

                                             TIME OF FLOW TEST:  

STANDING PRESSURE (HYDRANT #1):

WATER MAIN SIZE (IF AVAILABLE):

OFFICE REPORT:

HYDRANT ELEVATION COMPARED TO BUILDING:

Life & Fire Safety Ltd.

JULY 29, 2019

MIDLAND - 547 BAYPORT BLVD. 

08:30 AM

STEVE GREEN

HOSE MONSTER 

N/A

SAME ELEVATION

65 PSI

0.900.90

25/2550 PSI

845/845264 GPM

59 PSI59 PSI

SUNNYSIDE DRIVE

BAYPORT BOULEVARD

TOWN OF MIDLAND

HARBOURVIEW DRIVE

HYDRANT #1
RESIDUAL  HYDRANTHYDRANT #2 FLOW  HYDRANT
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E

BAYPORT MARINA

Appendix A - Hydrant Flow Test Report (Test 2)



ID Demand (L/s) Elevation (m) Head (m) Pressure (kPa)

J2486 0.0 186 225.4 386
J2506 5.1 184 225.1 407
J2502 0.0 184 225.1 407
J762 0.0 183 225.1 412

M1033 0.0 183 225.5 417
J398 0.0 183 225.5 417

M1045 0.0 182 225.1 422
J772 2.2 182 225.1 422
J2504 5.1 182 225.1 423
J2498 2.3 182 225.5 426
M1035 0.0 182 225.5 426
M1034 0.0 182 225.5 426
J2500 0.0 181 225.1 428
J2494 0.0 181 225.3 431
J2496 0.0 181 225.4 432
J2514 0.0 181 225.5 432
M1041 0.0 181 225.3 434
M1039 0.0 181 225.3 434
J686 0.0 181 225.3 434

M1040 0.0 181 225.3 434
J2490 0.0 181 225.3 436
J2488 0.0 181 225.3 438
M1042 0.0 180 225.2 440
J2492 10.1 180 225.2 440
M1043 0.0 180 225.2 443
J746 0.0 180 225.2 443

M1044 0.0 180 225.2 443
M1036 0.0 180 225.4 443
J2508 0.0 180 225.1 443
M1037 0.4 180 225.3 444
J454 0.0 180 225.3 444

M1038 0.1 180 225.3 448
J2512 0.0 180 225.3 449
J2484 2.2 179 225.3 452
J456 10.1 179 225.3 454

Junction Nodes within Subject Site
Appendix B: Peak Hour Hydraulic Model Junction Output



ID From Node To Node Length (m) Diameter (mm) Roughness Flow (L/s) Velocity (m/s) Headloss (m)

WM3070 J384 J398 33 200 110 20 0.6 0.1
P395 V8032 J384 1 200 110 20 0.6 0.0

WM3086_NEW_1 J2486 J2482 53 200 110 -18 0.6 0.1
P401 V8034 J2482 0 200 110 18 0.6 0.0

WM3086_NEW M1040 J2486 75 200 110 -13 0.4 0.1
WM3085 J686 M1040 2 200 110 -13 0.4 0.0
WM3084 J686 M1041 1 200 110 12 0.4 0.0
WM3087 M1041 M1042 92 200 110 12 0.4 0.1
WM3088 M1042 J746 19 200 110 12 0.4 0.0
WM3091 J746 M1043 5 200 110 12 0.4 0.0
WM3090 M1043 J2500 53 200 110 12 0.4 0.1

WM3090_1 J2500 J2504 4 200 110 12 0.4 0.0
WM3075 M1036 J456 46 200 110 11 0.4 0.1
WM3074 M1035 M1036 96 200 110 11 0.4 0.1
WM3073 J398 M1035 17 200 110 11 0.4 0.0

P403 M1033 J2514 42 150 120 6 0.3 0.1
P429 J2514 J2488 95 150 120 6 0.3 0.1
P409 J2492 J2494 119 150 120 -5 0.3 0.1
P411 J2494 J2496 108 150 120 -5 0.3 0.1
P413 J2496 J2486 18 150 120 -5 0.3 0.0
P405 J2488 J2490 93 150 120 5 0.3 0.1
P407 J2490 J2492 75 150 120 5 0.3 0.1

WM3071 J398 M1033 9 200 110 6 0.2 0.0
P421 J2504 J2506 74 200 110 5 0.2 0.0
P417 M1034 J2498 94 150 120 2 0.1 0.0

WM3077 J456 M1037 8 200 110 2 0.1 0.0
WM3072 J398 M1034 22 200 110 2 0.1 0.0

P423 J2508 J772 81 200 110 2 0.1 0.0
WM3090_2 J2504 J2508 48 200 110 2 0.1 0.0

P415 J454 J2488 62 150 120 -1 0.1 0.0
P427 J2512 J2484 125 200 110 2 0.1 0.0

WM3078 M1037 J2512 83 200 110 2 0.1 0.0
WM3076 J456 J454 4 200 110 -1 0.0 0.0
WM3083 M1039 J686 2 200 110 0 0.0 0.0
WM3082 M1038 M1039 36 200 110 0 0.0 0.0

WM3078_1 J2484 M1038 151 200 110 0 0.0 0.0
WM3101 M1045 J762 10 200 110 0 0.0 0.0

P419 J2500 J2502 75 200 110 0 0.0 0.0
WM3092 J772 M1045 2 200 110 0 0.0 0.0
WM3089 J746 M1044 7 200 110 0 0.0 0.0

Appendix B: Peak Hour Hydraulic Model Pipeline Output
Pipes within Subject Site



ID Static Demand
(L/s)

Static Pressure
(kPa)

Static Head
(m)

Design Flow
(L/s)*

Design Pressure
(kPa)

J762 0.0 416 225.5 96 140
M1045 0.0 426 225.5 96 140
J772 1.0 426 225.5 97 140
J2508 0.0 447 225.5 110 140
J2498 1.0 427 225.6 113 140
J2502 0.0 411 225.5 117 140
J2506 2.3 411 225.5 118 140
J2500 0.0 432 225.5 122 140
J2504 2.3 426 225.5 123 140
M1043 0.0 446 225.5 141 140
M1044 0.0 446 225.5 144 140
J746 0.0 446 225.5 144 140
J2492 4.5 443 225.5 153 140
M1042 0.0 443 225.5 153 140
J2494 0.0 433 225.5 157 140
J2490 0.0 439 225.5 162 140
M1041 0.0 436 225.5 236 140
J686 0.0 436 225.5 238 140

M1039 0.0 436 225.5 238 140
M1040 0.0 436 225.5 238 140
J2514 0.0 433 225.6 244 140
J2484 1.0 454 225.5 246 140
M1038 0.0 450 225.5 247 140
J2496 0.0 433 225.5 250 140
J2488 0.0 440 225.5 256 140
J2512 0.0 451 225.5 262 140
J2486 0.0 388 225.5 283 140
M1037 0.2 446 225.5 286 140
J454 0.0 446 225.5 288 140

M1036 0.0 445 225.6 289 140
M1034 0.0 427 225.6 289 140
J456 4.5 456 225.5 294 140

M1035 0.0 427 225.6 310 140
M1033 0.0 417 225.6 311 140
J398 0.0 417 225.6 321 140

Note:
* Maximum available flow to maintain minimum residual pressure of 140 kPa (20 psi)

Appendix B: Hydraulic Model Junction Output for Available Fire Flow
Junction Nodes within Subject Site
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December 24, 2019 Reference No. 1911-S109 
 Page 1 of 9 
 
Lanarose Midland Ltd. 
28 Sandiford Drive, Suite 201 
Whitchurch-Stouffville, Ontario 
L4A 1L8 
 
Attention:  Mr. Enzo Bertucci, Director of Land Development 
 
 Re: Geotechnical Investigation - Preliminary Report 
  Proposed Hotel 
  Block 76 Bayport Village 
  Town of Midland 
  _________________________________________________________ 
 
Dear Sir: 
 
As per your authorization, we herein present our preliminary recommendations based on 
boreholes previously completed within the captioned property. 
 
BACKGROUND 
 
The site of investigation, located on the east side of Harbourview Drive, north of Marina Park 
Avenue in the Town of Midland is a vacant land with scattered trees and bushes.  A review of 
the site plan indicates that a new 6-storey hotel building is proposed on the property.  It will 
be provided with outdoor amenities and parking at street level. 
 
FIELD WORK 
 
Additional boreholes for the development will be carried out shortly.  Previous field work, 
consisting of six (6) boreholes, were performed on October 2007 and November 2010, at the 
locations shown on the Borehole Location Plan, Drawing No. 1.  These boreholes were 
completed in stages: 
 
• Four boreholes (Boreholes 1 to 4), extending to depths of 6.6 to 19.8 m, were completed 

on October 30 and 31, 2007 for the general subsurface profiles of the site. 
• Two boreholes (Boreholes 101 and 102), extending to depths 19.8 m and 19.9 m, were 

completed on November 3, 2010 to obtain additional subsurface profile information of 
the site. 
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At the time of the previous borehole investigation, the topographic survey or a benchmark 
were not available for Boreholes 1 to 4, inclusive, therefore, the sampling depths and the 
depth of the soil strata changes were referred to the prevailing ground surface at each of those 
borehole locations.  The ground elevation for Boreholes 101 and 102 was determined with 
reference to the site bench mark located on the southeast corner of the wooden planter near 
the existing sales office.  It has a geodetic elevation of 180.4 m. 
 
SUBSURFACE CONDITION 
 
Beneath a layer of earth fill, slag fill, peat and alluvium extending to depths ranging from 2.3 
to 5.2 m from grade, the site is underlain by a deposit of very soft to firm silty clay overlying 
loose to compact silt and sand, and compact to very dense glacial till at lower depths.  
Detailed descriptions of the encountered subsurface conditions are presented on the Borehole 
Logs, enclosed in the Appendix. 
 
Upon completion of borehole drilling, free groundwater was recorded in Boreholes 1, 3, 4, 101 
and 102 at depths of 1.8 to 4.0 m from the ground surface.  Boreholes 2, 3, 4 and 101 caved at 
depths ranging from 0.9 to 11.4 m from grade.  The free groundwater level generally represents 
the groundwater level at the time of the investigation and will fluctuate with seasons.  The water 
level will be affected by the water level of the adjacent Midland Bay. 
 
In excavation, the yield of groundwater in the slag fill will be appreciable at first, but will drain 
with time.  In the sandy material, it will be moderate to appreciable.  Excavation into the water-
bearing soils will require vigorous pumping from closely spaced sumps, or by well-point 
dewatering. 
 
SITE GRADING AND FOUNDATION DESIGN 
 
The existing earth and slag fills, due to their unknown history, are not suitable to support 
structures sensitive to settlement.  Furthermore, the underlying peat, alluvium and soft clay 
may undergo long-term settlement under external loadings, such as regrading of the site and 
from the building foundations. 
 
Prior to development, the property will have to be pregraded and/or preloaded to allow for the 
consolidation of the underlying soft clay in order to reduce the settlement to within a tolerable 
level.  Before construction of the proposed structure and the service pipe in the vicinity, the 
ground settlement must be monitored by settlement plates during the pregrading and 
preloading process.  The expected to be completed between six to twelve months, depending 
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on the drainage condition of the subsoil.  Details of the preloading process must be reviewed 
by our office. 
 
The proposed hotel is located on the southwest quadrant of the property, in the vicinity of 
Boreholes 1, 2 and 101.  Additional boreholes will be carried out to elaborate on the 
subsurface conditions for detailed design.  Based on the available borehole findings, the 
following options can be considered for the foundation construction of the proposed hotel: 
 
Option 1 - Engineered Fill  
 
The existing earth fill, slag fill, peat and alluvium must be subexcavated and replaced with 
properly compacted inorganic earth fill.  The excavation depth is expected to range from 2.3 
to 4.3 m from grade.  Due to the high groundwater level encountered, dewatering will be 
necessary to complete the engineered fill operation. 
 
Following the completion of the engineered fill, a preloading program with surcharge fill to 
model the future building will need to be implemented.  Once the preloading program and the 
consolidation of the underlying soft silty clay is complete (to ensure that any long-term 
settlement is reduced to a tolerable level), conventional spread and strip footings or raft 
foundation can designed for the proposed structure. 
 
The appropriate bearing capacity can be further assessed once the additional boreholes are 
completed. 
 
Option 2 - Deep Foundation 
 
If the earth fill, slag fill, peat and alluvium are to be left in place, ground settlement is expected; 
in this case, pile or micropile foundation can be considered for the proposed structure.  The 
anticipated depth of the pile will be over 18 m from grade.  The design load of micropile can be 
assessed by the prospective foundation contractor in these specialties.  Full scale load test in the 
field must be conducted to confirm the load carrying characteristics of the pile.  The appropriate 
bearing capacity shall be confirmed by the micropile/pile designer/contractor based on in-situ 
load tests. 
 
The carrying capacity of the piles will depend upon the configuration and the depth of 
penetration, which should be assessed by a qualified specialist based on the results of the 
borehole findings and verified by a load test. 
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A grade beam system with a structural slab must be provided for the proposed hotel.  It must be 
constructed of concrete and either backfilled with non-frost-susceptible pit-run granular, or 
shielded with a polyethylene slip-membrane.  The pile caps or grade beams must have at least 
1.8 m of soil cover for frost protection or they should be properly insulated. 
 
The pile/micropile construction of the foundation must be supervised and inspected by either a 
geotechnical engineer, or a geotechnical technician under the supervision of a geotechnical 
engineer, to ensure that the pilings are compatible with the foundation design requirements. 
 
The ground must be graded to direct water away from the structure to minimize the frost heave 
phenomenon generally associated with the disclosed soils.   
 
Where the peat and alluvium is to be left in place, a passive venting system should be placed 
beneath the floor of the structure to prevent upfiltration of volatile gas generated from the 
topsoil and plant debris. 
 
Option 3 - Soil Improvement 
 
Geopiers or Menard’s controlled modulus column (CMC) can be considered.  Once completed, 
the proposed structures can be constructed with conventional footings and slab-on-grade on the 
pads at the desired elevation.  A specialist contractor can be consulted for this alternative. 
 
It should be noted that augering through the slag material may be difficult and may require extra 
effort and appropriate equipment due to its rock fill-like characteristic. 
 
Where the organics are left in place, a passive venting system will need to be implemented. 
 
Other Recommendations 
 
In unheated areas, the foundation and grade beams should have at least 1.8 m of earth cover for 
protection against frost action, unless they are properly insulated.  In order to alleviate the risk 
of frost damage, the foundation walls must be constructed of concrete and either backfilled with 
non-frost susceptible granular material, or shielded with a polyethylene slip-membrane.  The 
membrane will allow vertical movement of the heaving soil (due to frost) without imposing 
structural distress on the foundation. 
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The building foundation must meet the requirements specified in the latest Ontario Building 
Code.  As a guide, the structures should be designed to resist an earthquake force using the 
following Site Classifications: 
 
• Site Classification ‘C’ for deep foundations 
• Site Classification ‘D’ for conventional footings after soil improvement 
• Site Classification ‘E’ for conventional footings on engineered fill 
 
A more accurate site class can be determined by shear wave velocity test. 
 
UNDERGROUND SERVICES 
 
Under structural loading or additional earth fill for site grading, the peat, alluvium and soft 
clay stratum will undergo long-term settlement.  The ground settlement must be monitored by 
settlement plates before construction of site services.  When the monitoring work indicates no 
further significant ground settlement, the underground services can be installed at the 
proposed invert level.   
 
In case the construction schedule does not allow consolidation of the soft clay, geopiers can 
be installed for soil improvement along the service trenches to prevent long-term settlement of 
the service pipes. 
 
A Class ‘B’ bedding, consisting of compacted 20-mm Crusher-Run Limestone, or equivalent, 
is recommended for the service pipes.  In water-bearing soils where extensive dewatering is 
required or subgrade stabilization is required, a Class ‘A’ bedding will be required.  Any use 
of pea gravel or clear stone bedding must be wrapped with a fabric filter to prevent the 
migration of finer particles into the bedding. 
 
Openings to subdrains and catch basins should be shielded with geofabric filter to prevent 
blockage by silting.  Sewer joints in water-bearing sands and silt should be leak-proof or 
wrapped with 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. 
 
The underground services should be protected against soil corrosion. The on site soils have 
moderately high corrosivity to ductile iron pipes and metal fittings, with an electrical 
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resistivity ranging from 2500 to 5500 ohm⋅cm.  This, however, should be confirmed by 
testing the soil along the pipe alignment at the time of construction. 
 
PAVEMENT DESIGN 
 
Following the completion of site grading, the recommended pavement structure for the 
parking lot and the access driveway is given in the following table. 
 

Course Thickness (mm) OPS Specifications 

  Asphalt Surface   40   HL-4 
 Asphalt Binder 

Light-Duty Parking  
Heavy-Duty and Fire Route 

 
  50 
  65 

  HL-8 

  Granular Base 150 OPSS Granular ‘A’,  
or equivalent 

  Granular Sub-base 
Light-Duty Parking  
Heavy-Duty and Fire Route 

 
300 
400 

OPSS Granular ‘B’,  
or equivalent 

 
If the pavement is to be constructed during the wet seasons and soft subgrade is encountered, 
the granular sub-base may require thickening.  This can be assessed during construction. 
 
The existing peat and alluvium must be removed from the pavement area.  Prior to placement 
of the granular bases, the subgrade should be proof-rolled and any soft subgrade as identified 
should be subexcavated and replaced by properly compacted earth fill of competent material.  
In the zone within 1.0 m below the pavement, the fill must be compacted to 98% or + of its 
maximum Standard Proctor dry density, with the moisture content 2% to 3% drier than the 
optimum. 
 
The granular bases should be compacted to 100% of their maximum Standard Proctor dry 
density. 
 
In order to prevent infiltrated precipitation from seeping into the granular bases, since this 
may inflict frost damage on the pavement, a swale or an intercept subdrain system should be 
installed along the perimeter where surface runoff may drain onto the pavement.  In paved 
areas, catch basins with stub drains in all four directions should be provided.  The stub drains 
and subdrains should drain into the catch basin through filter-sleeved weepers.  The invert of 
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the subdrains should be at least 0.4 m beneath the underside of the granular sub-base and 
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 

 Unit Weight  
(kN/m3) 

Estimated 
Bulk Factor 

 Bulk Submerged Loose Compacted 

Earth Fill 20.5 10.5 1.20 0.98 

Silty Clay, Sands and Silt 21.0 11.0 1.25 1.00 

Glacial Tills 22.5 12.5 1.30 1.03 

 Lateral Earth Pressure Coefficients 

 Active 
 Ka   

At Rest 
 Ko   

Passive 
 Kp   

Compacted Earth Fill, Silty Clay 0.40 0.60 2.50 

Sand, Silt, Glacial Tills 0.35 0.50 3.00 

 Maximum Allowable Soil Pressure (SLS) For Thrust Block Design 

Sound natural Soils and Engineered Fill 25 kPa 
 
EXCAVATION 
 
Excavation should be carried out in accordance with Ontario Regulation 213/91.  For 
excavation purposes, the types of soils are classified in the following table: 
 

Material Type 

Sound Tills 2 

Earth Fill, dewatered Silt and Sands 3 

Saturated Soils and very soft to firm Silty Clay 4 
 
Bottom heaving will likely occur in trenches cut steeply into the very soft to soft silty clay.  
Therefore, the sides should be cut at 1 vertical:2.5 or + horizontal, and the spoil from the
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