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1.0 INTRODUCTION  
 
1.1 Overview 
 
MTE Consultants Inc. were retained by Waldemar Limited Partnership to complete the 
functional servicing and stormwater management design for a proposed 200 unit, 
thirteen-storey residential building located at 418 & 422 Guelph Line in Burlington, 
Ontario (see Figure 1 for Location Plan).  This report will outline a functional grading, 
servicing and stormwater management strategy for the proposed development in 
support of the Zoning Bylaw Application. 
 
The site is located on a 0.3817ha parcel of land on the south side of Guelph Line 
fronting the Waterfront Trail. Under existing conditions, the site consists of two 
properties containing a brick storage building with an asphalt parking lot and a two-
storey residential dwelling with an asphalt driveway and landscaped area behind it. The 
two properties will be combined and the proponent plans to demolish the existing 
structures on site and construct a new residential development with a podium and 
above grade and underground parking facilities. Existing municipal services are located 
on Guelph Line and will be utilized to service the proposed development.   
 
The functional servicing described in this report will provide additional detailed 
information on the proposed grading and servicing scheme for the site.  Please refer to 
the Site Plan prepared by KNYMH Inc. for additional information. 
 
1.2 Background Information 
 
The following documents were referenced in the preparation of this report: 
 
Ref. 1: Water Supply for Public Fire Protection, Fire Underwriters Survey (1999). 
 
Ref. 2: MOE Stormwater Management Practices Planning and Design Manual 

(Ministry of Environment, March 2003). 
 
Ref. 3: Erosion & Sediment Control Guideline for Urban Construction (December, 

2006). 
 
Ref. 4: Design Guidelines for Drinking-Water Systems, Ministry of the Environment 

and Climate Change (2008). 
 
Ref. 5: Design Guidelines for Sewage Works, Ministry of the Environment and 

Climate Change (2008). 
 
Ref. 6: Low Impact Development Stormwater Management Planning and Design 

Guideline, Credit Valley Conservation & Toronto and Region Conservation for 
the Living City, Version 1.0 (2010). 

Ref. 7: Ontario Building Code (2012). 
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Ref. 8: Standard Drawing Manual, City of Burlington Engineering Department (March 

2014). 
 
Ref. 9:     Water and Wastewater Linear Design Manual (Version 4.0), Regional 

Municipality of Halton (April 2019). 
 
Ref.10:  Geotechnical Investigation, 418 and 422 Guelph Line Burlington, Ontario, 

SOLA Engineering (October 31, 2019) 
 
Ref.11: Phase II ESA, 418 and 422 Guelph Line Burlington, Ontario, EXP Services 

Inc. (October 31, 2019) 
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1.3 Geotechnical Investigation 
 
A geotechnical investigation was prepared by SOLA Engineering dated August 16, 
2019. Six (6) boreholes were drilled at depths varying between 5.99m and 10.82m. 
Paved areas of the site are overlain with an asphaltic concrete layer of thickness 40mm 
underlain by approximately 150mm to 175mm of granular fill material. Grassed areas 
consisted of topsoil ranging in thickness between 100mm to 125mm. The subsurface 
conditions are generally comprised of silty sand to sandy silt fill, silty sand and silty clay 
till. Below these layers, the natural subsoil consists of Queenston formation shale 
bedrock interbedded with limestone and occasional clay seams. Shale bedrock was 
encountered at depths ranging from 6.3m to 7.5m below existing grades. Five (5) wells 
were installed at the completion of the boreholes and groundwater levels varied 
between depths of 2.42m to 3.67m. The report notes that groundwater levels can vary 
due to seasonal fluctuations and precipitation conditions and perched water conditions 
may arise from accumulation of surface water in the more pervious fill, particularly 
during wetter periods. Based on the geotechnical investigation, a conservative value of 
75 was used for the pervious CN, falling under Hydrologic Soil Group C. 
 
2.0 STORMWATER MANAGEMENT 
 
The following sections will describe the proposed stormwater management (SWM) plan 
for the site. 
 
2.1 Stormwater Management Criteria 
 
Based on a pre-consultation meeting with the City of Burlington (see Appendix E), the 
following stormwater management (SWM) criteria will be applied to the site:   
 
Quantity Control 
Post development flows are to meet pre development flows by providing on site storage 
for all storms up to and including the 100 year storm. External flows entering the site are 
to be confirmed and routed safely under developed conditions without causing any 
flooding or ponding. Rooftop storage will not count towards the stormwater storage 
requirements. 
 
Quality Control 
Level 1 (Enhanced) quality control is to be provided to achieve 80% Total Suspended 
Solids Removal. A treatment train approach is to be considered and an Oil Grit 
Separator (OGS) may only be credited at 50% TSS removal. 
 
2.2 Existing Conditions 
 
Under existing conditions, the site consists of a brick storage building and a residential 
dwelling with an associated asphalt driveway facing north, fronting Guelph Line. An 
asphalt parking lot exists to the southwest behind the brick storage building and the 
majority of the south side of the site contains grassed and vegetated area behind the 
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residential dwelling. An existing 450mm diameter storm sewer at approximately 1.2% 
slope flowing southeast with a full flow capacity of 312.2 L/s is located within the Guelph 
Line right-of-way across the frontage of the site. The existing parking lot, grassed areas, 
and residential dwelling roof currently drain south to the Waterfront Trail. The brick 
storage building roof and asphalt driveway of the residential dwelling drain northeast to 
the Guelph Line right-of-way. The existing site does not have any known on-site 
stormwater management quantity or quality controls. 
 

Under existing conditions, two (2) catchment areas have been used to define the 
drainage conditions for the site. Table 2.1 provides a brief description of the catchment 
area and lists the size and percent impervious cover used in the hydrologic model.  
 

TABLE 2.1 – EXISTING CONDITIONS CATCHMENT AREAS 

Catchment ID Description 
Area 
(ha) % Impervious Runoff Coefficient 

101 
Parking Lot, Grassed Areas, 
and Residential Dwelling 
Roof to Waterfront Trail 

0.2687 28 0.40 

102 
Brick Storage Building Roof 
and Asphalt Driveway to 
Guelph Line 

0.1130 98 0.89 

 Total Area (Site) 0.3817 49 0.54 

 
The existing conditions were assessed using the SWMHYMO hydrologic modelling 
program developed by J.F. Sabourin & Associates for the 2-year to 100-year City of 
Burlington 4-hour Chicago design storms. Appendix A contains detailed hydrologic 
modelling parameters and Appendix B contains input/output printouts for the existing 
conditions. Table 2.2 summarizes the pre-development conditions peak discharge rates 
for each outlet. Figure 2 illustrates the existing conditions drainage area. 
 

TABLE 2.2 – ALLOWABLE RELEASE RATES FOR THE SITE 

Storm Event 
To Waterfront Trail 
(Catchment 101) 

(m3/s) A 

To Guelph Line 
(Catchment 102) 

(m3/s) A 

2-yr 0.015 0.021 

5-yr 0.022 0.027 

10-yr 0.027 0.031 

25-yr 0.035 0.036 

50-yr 0.040 0.040 

100-yr 0.047 0.044 

A Peak discharge rates taken from SWMHYMO Output (See Appendix B) 
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2.3 Proposed Conditions 
 
Under proposed conditions, the proponent plans to construct a new thirteen storey 
residential building covering the majority of the site and will be comprised of a podium 
with a green roof and above grade and underground parking within and a residential 
apartment above the podium.  The development will include two underground levels of 
parking, concrete walks, and an asphalt driveway on the east side of the site to provide 
access to the building and parking via Guelph Line. The remaining perimeter of the site 
will consist of landscaped areas. The proposed building will have 170 units that range 
from one-bedroom to three-bedroom units. 
 

2.3.1 Proposed Storm Catchment Areas 
 
Three (3) catchments have been defined to describe the proposed conditions drainage 
areas. Table 2.3 provides a brief description of each catchment and lists the size and 
impervious cover associated with each. Figure 3 illustrates the proposed conditions 
catchment areas. 
 

TABLE 2.3 – PROPOSED CONDITIONS CATCHMENT AREAS 

Catchment 
ID 

Description 
Area 
(ha) % Impervious 

Runoff 
Coefficient 

201 
Proposed Podium Green Roof and Apartment 
Roof to Guelph Line (controlled) 

0.2867 99 0.90 

202 
Proposed asphalt driveway, concrete walks, 
and landscaped area to Guelph Line 
(uncontrolled) 

0.0190 55 0.59 

203 
Remaining perimeter landscaped areas to 
Waterfront Trail (uncontrolled) 

0.0760 0 0.20 

 Total Area (Site) 0.3817 77 0.74 
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Catchment 201 
Catchment 201 represents the green roof of the podium as well as the apartment 
building roof. Stormwater runoff from this area will be collected by an internal storm 
piping system within the building that will capture and convey flows to the existing 
450mm diameter storm sewer on Guelph Line. A proposed storm tank complete with 
orifice controls within the underground level of the proposed building will be 
implemented to control proposed conditions discharge rates to the existing conditions 
discharge rates. Details of the storm tank will be discussed in section 2.3.2.  
 
Catchment 202 
Catchment 202 represents the northern perimeter of the proposed building. This area 
includes the asphalt driveway and concrete walks as well as landscaped areas. Storm 
runoff from the asphalt driveway and concrete walks will drain uncontrolled via overland 
sheet flow to Guelph. 
 
Catchment 203 
Catchment 203 represents the remainder of the landscaped areas on the north, south, 
and west perimeters of the proposed building. This area will continue to drain 
uncontrolled to the Waterfront Trail via overland sheet flow due to grading constraints.  
 

2.3.2 Proposed Water Quantity Controls 
 

Stormwater Tank and Orifice Control 
As discussed above, runoff from Catchment 201 will be captured and conveyed to the 
proposed underground storm tank coupled with an orifice control located within the 
underground level of the proposed building. The underground storm tank will provide 
sufficient storage volume to retain stormwater runoff up to the 100-year storm event 
prior to being released into the existing 450mm diameter storm sewer on Guelph Line. 
The stormwater runoff will be controlled by a 100mm diameter short orifice tube located 
at the outlet of the tank at an invert elevation of 87.35m. A backwater valve is to be 
installed within the building for the proposed storm service to ensure flood protection. 
The tank will also extend outside the building footprint sufficiently to provide an 
emergency overflow hatch to prevent flooding in the building. Please refer to Drawing 
C2.2 and the calculation sheets located in Appendix A for further details.  
 
Table 2.4 summarizes the stage-storage-discharge relationship for the underground 
storm tank. This information is used in the hydrologic model. 
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TABLE 2.4 – STAGE-STORAGE-DISCHARGE CALCULATIONS FOR 
UNDERGROUND STORM TANK 

Elevation 
(m) 

Head, 
H (m) 

Storage 
Volume 
(m3) A 

Discharge, 
Q (m3/s) B 

Comments 

87.35 0.00 0 0.0000 Inside Bottom of Tank/Orifice Invert 

87.40 0.00 4 0.0000 C/L of Orifice 

87.60 0.20 20 0.0098  

87.80 0.40 36 0.0139   

88.00 0.60 52 0.0170   

88.30 0.90 76 0.0208  

88.60 1.20 100 0.0240 Inside Top of Tank 
A Storage volume based on a tank with internal footprint of 80m2 and an internal height of 1.25m for an overall 
internal storage volume of 100m3. See Appendix A for more details. 
B From orifice equation Q = CA (2gH)0.5 for a 100 mm diameter short orifice tube 
 Where: C = 0.63, A=cross-sectional area, g=9.81, H=pressure head 

 
2.3.3 Post-Development Modelling Analysis 

 

The proposed conditions were assessed using the SWMHYMO hydrologic modelling 
program developed by J.F. Sabourin & Associates for the 2-year to 100-year City of 
Burlington 4-hour Chicago design storms. Appendix A contains detailed hydrologic 
modelling parameters and Appendix B contains input and output printouts for the 
proposed conditions.  Table 2.5 summarizes the storage volume requirements for the 
proposed underground storm tank for the 2-year to 100-year storm events. 
 

TABLE 2.5 – PROPOSED CONDITIONS STORAGE VOLUME REQUIREMENTS 
SUMMARY (STORMWATER TANK) 

Storm Event 

Stormwater Tank 
(Catchments 201) 

Storage Volume Required 
(m3) A 

Storage Volume Provided 
(m3) B 

2-yr 40.48 

100 

5-yr 53.08 

10-yr 61.95 

25-yr 73.34 

50-yr 81.81 

100-yr 
90.32 

 (Water Elevation= 88.48) 
A See SWMHYMO Output in Appendix B  

B See Table 2.4 
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During the 100-year storm event, the water level within the proposed storm tank will 
reach an elevation of 88.48m with 0.12m of freeboard within the tank. 
 
Tables 2.6 and 2.7 summarize the proposed conditions peak discharge rates for the two 
site outlets. A comparison is then made to the existing conditions peak discharge rates 
for the 2-year to 100-year storm events. 
 

TABLE 2.6 – PROPOSED CONDITIONS SITE PEAK DISCHARGE RATES TO 
GUELPH LINE 

Storm Event 

Proposed Conditions Peak Discharge 
Rates to Guelph Line 
(Catchment 201+202) 

(m3/s) A 

Existing Conditions Peak Discharge 
Rates to Guelph Line 

(Catchment 102) 
(m3/s) B 

2-yr 0.016 0.021 

5-yr 0.019 0.027 

10-yr 0.021 0.031 

25-yr 0.023 0.036 

50-yr 0.025 0.040 

100-yr 0.027 0.044 
A Total Peak Discharge Rate (Controlled + Uncontrolled) taken from SWMHYMO Output (See Appendix B) 
B See Table 2.2 

 
 

TABLE 2.7 – PROPOSED CONDITIONS SITE PEAK DISCHARGE RATES TO 
WATERFRONT TRAIL 

Storm Event 

Proposed Conditions Peak Discharge 
Rates to Waterfront Trail 

(Catchment 203) 
(m3/s) A 

Existing Conditions Peak Discharge 
Rates to Waterfront Trail 

(Catchment 101) 
(m3/s) B 

2-yr 0.001 0.015 

5-yr 0.002 0.022 

10-yr 0.003 0.027 

25-yr 0.004 0.035 

50-yr 0.005 0.040 

100-yr 0.006 0.047 
A Peak Discharge Rate taken from SWMHYMO Output (See Appendix B) 
B See Table 2.2 
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The analysis indicates the following: 
 

 Under proposed conditions, the 2-year to 100-year peak discharge rates for the 
two outlets of the site are less than the existing conditions release rates (2-year 
to 100-year storm events) for the site as shown in Tables 2.6 and 2.7. 

 Under proposed conditions, the 100-year peak discharge rate to the existing 
Guelph Line storm sewer (catchment 201+202) is equal to the 5-year pre-
development peak discharge rate that the sewer is designed for.  

 Sufficient storage volume is provided within the underground storm tank to 
contain the 100-year storm event for the contributing catchment area 201 with 
0.1m of free board provided during the 100-year storm event. 
 

2.3.4 Private Storm Service Connection 
 

A proposed 250mm diameter private storm sewer service at a slope of 0.5% will outlet 
into a proposed manhole in the right of way and discharge to the existing 450mm 
diameter storm sewer under Guelph Line. The proposed storm sewer will have a full 
flow capacity of approximately 42L/s which is greater than the 100-year controlled peak 
discharge rate of 23L/s (see Appendix B) from the proposed orifice. Therefore, the 
proposed storm sewer will have sufficient capacity to convey the proposed 100-year 
controlled peak flow from the site. In addition, the 100-year peak discharge rate to the 
existing Guelph Line sewer is equal to the 5-year pre-development peak discharge rate 
(27L/s) that the sewer is designed for. Therefore, the existing storm sewer will have 
sufficient capacity to convey the proposed 100-year peak discharge rate from the site. 
Please see Drawing C2.2 for further site servicing details. 
 

2.3.5 Proposed Water Quality Controls 
 
Due to grading constraints and the nature of the proposed development with the 
building taking up the majority of the subject site, there are limited opportunities for 
proposed low impact development (LID) features on the site. However, a green roof will 
be implemented on the podium of the proposed building and the majority of the 
perimeter of the site will consist of landscaped areas.  
 
Stormwater runoff generated from rooftop and landscaped areas can generally be 
considered clean. As such, no water quality controls are proposed for this site as the 
development will have a negligible impact on water quality for downstream receivers. 
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2.4 Sediment and Erosion Control 
 
Sediment and erosion control measures will be implemented on site during construction.  
These measures will include: 
 

 Installation of silt control fencing at strategic locations around the perimeter of the 
site. 

 Preventing silt or sediment laden water from entering inlets (catchbasins / 
catchbasin manholes) by wrapping the inlet grates with filter fabric or installing 
silt sacks. 

 Maintaining sediment and erosion control structures in good repair (including 
periodic cleaning as required) until such time that the Engineer or City of 
Burlington approves their removal.  Erosion control measures to be inspected 
weekly and after any rainfall event. 
 

Additional details will be provided on the engineering drawings at the time of detailed 
design. 
 
3.0 SANITARY SEWER SERVICING  
 
3.1 Existing Conditions 
 
An existing 300mm diameter sanitary sewer at a 0.9% slope flowing southeast is 
located within the Guelph Line right of way adjacent to the site. This sanitary sewer 
ultimately discharges to the existing 1800mm diameter trunk sanitary sewer at a 0.1% 
slope flowing south along Waterfront Trail. The 300mm diameter sewer has a full flow 
capacity of approximately 91.7L/s and the 1800mm diameter trunk sanitary sewer has a 
full flow capacity of approximately 3793.2L/s.  
 

3.2 Sanitary Demands 
 

The anticipated sanitary discharge from the proposed residential development was 
estimated using Region of Halton criteria, Ontario Building Code criteria, and 
conservative population densities based on the type of development being proposed. 
Table 3.1 summarizes the sanitary sewer discharge rates from the site. See Appendix C 
for detailed calculations. 
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TABLE 3.1 – SANITARY DISCHARGE RATES FROM THE SITE 

Location 
Area / # 
Units 

Population 
Density A 

Population 
(people) 

Average 
Demand 
(L/s) B 

Infiltration 
Flow (L/s) 

Peak 
Demand 
(L/s) C 

1 Bedroom 131 Units 2ppu 262 0.834 -- 3.343 

2 Bedroom 35 Units 4ppu 140 0.446 -- 1.786 

3 Bedroom 4 Units 6ppu 24 0.076 -- 0.306 

Proposed Site 0.3817ha D -- -- -- 0.109 E -- 

Total Peak Sanitary Demand from Proposed Site  
 

5.545 F 

A Population Density based on OBC Section 3.1.17.1, Clause 1(b). 2 persons per bedroom. See Appendix C for 
detailed population calculations. Total population calculated as 426 people. 
B Average Demand based on 275 L/c/day, as outlined in the Region of Halton W/WW Design Manual. 
C Based on a Harmon Peaking Factor (PF) = 1 + 14/(4 + P0.5)= 1 + 14/(4 + (426/1000)0.5) = 4.0 
   (Where P is the design population in thousands) 
   Peak Demand = (Avg. Demand)*(PF). 
D Area reflects site area (0.3817 ha). 
E Infiltration based on 0.286 L/s/ha, as outlined in the Region of Halton W/WW Design Manual.  
   I = 0.286*0.3817 = 0.109 L/s. 
F Total Sanitary Demand = Peak Residential Demand + Infiltration Allowance. 

 

3.3 Proposed Sanitary Servicing Plan and Capacity Analysis 
 

As calculated in Table 3.1, the total sanitary sewer discharge from the proposed site is 
5.545L/s. The proposed building will be serviced by a 150 mm diameter sanitary service 
at a 1.0% slope (full flow capacity = 15.2L/s) that will be connected to the existing 
300mm diameter sanitary sewer in the Guelph Line right-of-way (to the existing 
manhole, see Drawing C1.2).  The calculated sanitary discharge rate of 5.545L/s (per 
Table 3.1) is less than the capacity of the 300mm diameter sanitary sewer (91.7L/s) and 
the 1800mm trunk sanitary sewer (3793.2L/s). The sanitary discharge from the site 
represents only 0.15% of the total sewer capacity of the trunk sanitary sewer and thus is 
considered a negligible increase to the existing system. Backup prevention measures 
are recommended in the form of a backwater valve and should be located within the 
proposed building as indicated in Drawing C2.2. 
 
Due to grading constraints, the FFE for the proposed building is stepped and ranges 
from elevations of 89.15m to 89.40m. The level 2 underground FFE is proposed at 
82.69m and the level 1 underground FFE is proposed at 85.74m while the proposed 
sanitary stub at the building is 85.71m. As such, depth is sufficient for gravity drainage 
of the proposed sanitary sewer in some areas of the level 1 underground and above. 
However, the majority of the level 1 underground parking and all of the level 2 
underground will require pumping. 
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4.0 DOMESTIC AND FIRE WATER SUPPLY SERVICING 
 

4.1 Existing Conditions 
 

The existing municipal water distribution system around the site consists of a 300mm 
diameter watermain located within the Guelph Line right of way. There is an existing 
municipal fire hydrant located at the southeast corner of the site fronting Guelph Line.  
There are no existing fire hydrants within the proposed development area.   
 

4.2 Domestic Water Demands 
 

The expected domestic water demand for the proposed development was estimated 
using Region of Halton design criteria.  Table 4.1 summarizes the domestic water 
demand requirements for the Average Day, Maximum Day and Peak Hour demand 
scenarios and detailed calculations are provided in Appendix D. 
 

TABLE 4.1 – DOMESTIC WATER DEMAND 
Apartment Usage (Residential) 

Population:  426 people (see Table 3.1)  

Average Day Demand: 275L/c/d x 426 people = 1.356L/s 

Max. Day Peaking Factor: 2.25  

Peak Hour Peaking Factor: 4.0  

Maximum Day Demand: 2.25 x 1.299L/s = 3.051L/s 

Peak Hour Demand: 4.0 x 1.299L/s = 5.424L/s 

Total Residential Usage 

Total Maximum Day Demand:  3.051L/s 

 

4.3 Fire Flow Demands 
 
Fire flow demands for the proposed development were determined using the 
methodology outlined in Water Supply for Public Fire Protection (Fire Underwriters 
Survey (FUS), 1999).  The fire demand for the building is summarized in Table 4.2, and 
detailed calculations are provided in Appendix D.   
 
 
 
 

TABLE 4.2 – FIRE FLOW REQUIREMENTS 

Building Fire Underwriters Survey (FUS) Flow Rate 

Building ‘A’ 333L/s 
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4.4 Proposed Water Servicing Plan and Analysis 
 
Water servicing for the site will include the installation of a dual 100mm diameter 
domestic and 200mm diameter fire service tapped off the existing 300mm diameter 
watermain on Guelph Line. The proposed water service will be required to feed directly 
into the mechanical/water meter room, which at the time of this report has not been 
finalized, but has been assumed to be located below the retail space.  
 
The MECP and City of Burlington require water distribution systems to maintain a 
minimum residual pressure of 20psi (140kPa) when subject to Maximum Day + Fire 
Flow demands. A hydrant flow test was completed by Jackson Waterworks dated July 
18, 2019 for the hydrant located near the corner of Guelph Line and New Street (See 
Appendix D). The Max. Day + Fire demand for the proposed site is 336.38L/s (3.051L/s 
+ 333L/s, see Tables 4.1 and 4.2). When the watermain is subject to the Max. Day + 
Fire Flow demand, the calculated residual pressure at the proposed building is 39.4psi 
(250kPa) which exceeds the minimum 20psi pressure requirement. See Appendix D for 
the fire flow analysis worksheet. 
 
As well, based on the above, achieving a minimum domestic operating pressure of 
40psi required by the MECP will not be an issue. However, booster pumps may be 
required within the proposed building to satisfy domestic consumption needs at the 
upper levels. 
 
The building’s fire department connection will be within 45m of the existing municipal 
fire hydrant located near the south east corner of the site fronting Guelph Line. 
 
5.0 IMPACT TO EXTERNAL UNDERGROUND INFRASTUCTURE 
 

Within the Waterfront Trail immediately south of the development, there exists a 250mm 
diameter storm sewer, an 1800mm diameter Regional trunk sanitary main, a 600mm 
diameter trunk water main, and a 250mm diameter Transnorthern Pipeline gas main. 
The underground level of the development will extend approximately 6m vertically down 
from the outside finished grade with a 3.0m horizontal setback from the property line in 
close proximity to the above underground infrastructure. As such, the Region of Halton 
has requested a minimum of three (3) cross sectional profiles to assess the impact of 
the development on the external underground infrastructure adjacent to the site. The 
utilities and mains were located using hydrovac excavation by Super Sucker and 
surveyed by MMP Surveyors Ltd. on September 26, 2019. Please refer to Drawing C2.3 
for the cross-sectional profiles. 
 
Based on the cross sections, the building underground will not have an adverse effect 
on adjacent underground infrastructure within Waterfront Trail. Please note that the 
1800mm diameter sanitary main was extremely deep and the contractor was not able to 
expose the sewer due to collapsing of test pits and safety concerns. As such, Regional 
as-constructed drawing B-12495 was used to estimate the vertical position of the 
sanitary trunk main. 
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6.0 GROUND WATER 
 

Based on the Phase II ESA report by EXP and the Geotechnical Investigation by SOLA 
Engineering (Ref. 10 & 11), ground water within the site sits an approximate average 
geodetic elevation of 87.00 and a maximum geodetic elevation of 87.65 recorded on 
May 21, 2019. The proposed building underground levels 1 and 2 will have floor 
elevations of 85.74 and 82.69, respectively. As such, the building will be constructed to 
be water tight and designed to withstand hydrostatic pressures. Groundwater will not be 
collected by the storm or sanitary systems on-site. 
 
In regards to groundwater quality, a risk assessment is being completed under separate 
cover. Please refer to the Phase II ESA report by EXP for a detailed chemical analysis 
and description of potentially contaminating activities. 
 
A permit to take water (PTTW) will likely be required during construction due to the 
depth of the underground levels of the proposed building. This will be assessed by a 
qualified hydrogeological consultant at the time of detailed design and prior to 
construction. As the building will be constructed to be water tight and designed to 
withstand the hydrostatic pressures of the groundwater, no ground water discharge is 
proposed post-construction. 
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7.0 CONCLUSIONS AND RECOMMENDATIONS 
 
Based on the information provided herein, it is concluded that the development can be 
constructed to meet the requirements of the City of Burlington.  Therefore, it is 
recommended and concluded that:   
 

 An underground stormwater tank be used in conjunction with an orifice control to 
control proposed conditions site peak discharge rates to the existing conditions 
release rates for the site as described in Section 2.3 of this report; 

 Erosion and sediment controls be installed and maintained as described in 
Section 2.4 of this report; 

 Sanitary servicing for the development be installed as described in Section 3.3 of 
this report; 

 Water servicing for the development be installed as described in Section 4.4 of 
this report;  

 Based on the cross sectional profiles developed, the building underground will 
not have an adverse effect on adjacent underground infrastructure within 
Waterfront Trail; 

 A risk assessment is being prepared under separate cover to assess 
groundwater quality as described in Section 6.0 of this report; 

 No ground water discharge is proposed post-construction. However, a PTTW will 
likely be required during construction as described in Section 6.0 of this report; 
and 

 The proposed stormwater management plan presented in this report and the site 
servicing works described in this report and as shown on the preliminary grading 
and servicing Drawings C2.1, C2.2, and C2.3 be accepted in support of the 
Zoning Bylaw Application. 
 

We trust the information enclosed herein is satisfactory.  Should you have any 
questions please do not hesitate to contact our office. 
 
All of which is respectfully submitted, 
 
MTE CONSULTANTS INC. 
                                       
 
 
 
 
 
 
 
Rui Da Zhou               Kayam Ramsewak, C.E.T., P.Eng 
Designer               Manager, Civil Engineering 
 
KRR:rdz 



APPENDIX A

STORMWATER MANAGEMENT INFORMATION



418 & 422 GUELPH LINE
BURLINGTON, ONTARIO
STORMWATER MANAGEMENT

PRE-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING PARAMETERS
Catchment Catchment Description Hydrograph Area Perv. Perv. Ia Time to Peak

ID Method (ha) CN (mm) TIMP XIMP Perv. Imperv. Perv. Imperv. Perv. Imperv. Tp (hrs)
101 Discharge to Waterfront Trail STANDHYD 0.2687 75 5.00 28 28 30 25 0.250 0.013 5.0 2.0
102 Discharge towards Guelph Line ROW STANDHYD 0.1130 75 5.00 98 98 3.5 20 0.250 0.013 8.0 3.0

TOTAL 0.3817 49

POST-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING PARAMETERS
Catchment Catchment Description Hydrograph Area Perv. Perv. Ia Time to Peak

ID Method (ha) CN (mm) TIMP XIMP Perv. Imperv. Perv. Imperv. Perv. Imperv. Tp (hrs)

201 Controlled Discharge from Building Roof STANDHYD 0.2867 75 5.00 99 99 10 10 0.250 0.013 1.0 1.0

202 Uncontrolled Discharge from north
perimeter

STANDHYD 0.0190 75 5.00 55 55 5 5 0.250 0.013 2.0 4.0

203 Uncontrolled Discharge from remainder
landscaped perimeter

NASHYD 0.0760 75 5.00 0 0.20

TOTAL 0.3817 77

Notes: For NASHYD Commands: For STANDHYD Commands:
- DT=1 - Pervious Initial Abstraction (Perv. Ia) = 5mm per Conservation Halton Request
- DWF=0 - Depression Storage over Impervious areas (DPSI) = 1.0 mm
- N=3 - Roof tops area flat and are assumed to be sloped at 1%

Impervious (%) Flow Length (m) Manning "n" Slope (%)

Impervious (%) Flow Length (m) Manning "n" Slope (%)



418 & 422 GUELPH LINE
BURLINGTON, ONTARIO
STORMWATER MANAGEMENT

Time to Peak Calculations

Time to peak (Tp) values derived from time of concentration (Tc) calculations based on
the Airport Method Equation:

Tc = Overland flow time of concentration (min)
L = Flow travel length
S = Basin slope (%)
C = Runoff coefficient

From this, Time-to-peak (Tp) = 0.67 Tc

The time to peak values used in the NASHYD command for both the pre-development and post-development conditions
hydrologic modeling are shown below:

Catchment Area Length "C" Slope Tc Tp Tp
ID (ha) (m) (m/m) (min) (min) (hrs)

203 0.0760 50 0.20 0.015 18.15 12.16 0.20

(MTO Drainage Manual
Design Chart 1.12)33.0

5.0)1.1(26.3

W
c S
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418 & 422 GUELPH LINE
BURLINGTON, ONTARIO
STORMWATER MANAGEMENT

Design Storm Information

Design storm information used in the hydrologic modeling was based on City of Burlington
Chicago storm Intensity-Duration-Frequency (IDF) equations in the form:

Where: i = Rainfall intensity (mm/hr)
t = Time of duration (min)
A, B and C = Constant (see below)

The value of the parameters for the various storm events is provided below:

Constant 2-Yr. 5-Yr. 10-Yr. 25-Yr. 50-Yr. 100-Yr.
A 592.60 697.40 798.50 926.90 1019.40 1114.20
B 6 5 5 5 5 5
C 0.780 0.764 0.763 0.762 0.761 0.761

Note: IDF equations used to generate rainfall files with Duration (TD) = 4 hours

CBt
Ai

)( +
=



418 & 422 GUELPH LINE
BURLINGTON, ONTARIO
STORMWATER MANAGEMENT

PRE-DEVELOPMENT CONDITIONS MODEL SCHEMATIC

- "NH" denotes NASHYD hydrograph command
- "SH" denotes STANDHYD hydrograph command

Catchment Area

Route Reservoir through
Storm Tank and Orifice

Add Hydrographs

LEGEND

+

SH

201 202

SH

Total Discharge to
Waterfront Trail

Total Discharge to
Guelph Line

101

203

NH

SWM Tank

SWM Tank

+



418 & 422 GUELPH LINE
BURLINGTON, ONTARIO
STORMWATER MANAGEMENT

PRE-DEVELOPMENT CONDITIONS MODEL SCHEMATIC

- "NH" denotes NASHYD hydrograph command
- "SH" denotes STANDHYD hydrograph command

Catchment Area

Storage
Route Reservoir through
Active / Dead Storage

Add Hydrographs

LEGEND

+

SH

101 102

SH

Total Discharge to
Waterfront Trail

Total Discharge to
Guelph Line

101



418 & 422 GUELPH LINE
BURLINGTON, ONTARIO
STORMWATER MANAGEMENT

Outlet Device No. 1 (Quantity)

Type: Short Orifice Tube
Diameter (mm) 100
Area (m2) 0.00785
Invert Elev. (m) 87.35
C/L Elev. (m) 87.40
Disch. Coeff. (Cd) 0.63
Discharge (Q) = Cd A ( 2 g H )0.5

Number of Orifices: 1

Total

Elevation Area
Increm.
Volume

Cumulative
Volume Head Discharge Discharge

m m2 m3 m3 m m3/s m3/s

Inside Bottom of Tank/outlet invert 87.35 - - 0 0.000 0.0000 0.0000
CL of orifice 87.40 - 4 4 0.000 0.0000 0.0000

87.60 - 16 20 0.200 0.0098 0.0098
87.80 - 16 36 0.400 0.0139 0.0139
88.00 - 16 52 0.600 0.0170 0.0170
88.30 - 24 76 0.900 0.0208 0.0208

Inside Top of Tank 88.60 - 24 100 1.200 0.0240 0.0240

Stormwater Tank Details
Inside Dimensions in Tank
Surface area (m2) 80.0
height (m) 1.25
Vol provided (m3) 100

SWM Storage Volumes Outlet No. 1



APPENDIX B

SWMHYMO INPUT / OUTPUT FILES



1 2     Metric units
2 *#****************************************************************************|
3 *#  Project Name: 418-422 Guelph Line Development
4 *#  JOB NUMBER  : 45401-100
5 *#  Date        : OCTOBER 2019
6 *#  Modeller    : RDZ
7 *#  Company     : MTE CONSULTANTS

INC.
8 *#  File        : RoselandBowl.dat
9 *#****************************************************************************|
10 *#
11 *# !!! NOTE - THIS MODEL CONTAINS BOTH PRE AND POST DEVELOPMENT MODELING !!!
12 *#
13 *#****************************************************************************|
14 *#
15 START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[002]
16                     BURL_002.stm
17 *
18 READ STORM          STORM_FILENAME "STORM.001"
19 *
20 *#****************************************************************************|
21 *#
22 *#                   PRE-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING
23 *#                   ==============================================
24 *#
25 *#****************************************************************************|
26 *
27 *# CATCHMENT AREA 101 - EXISTING CONDITIONS DRAINING TO WATERFRONT TRAIL
28 CALIB STANDHYD      ID=[1], NHYD=["101"], DT=[1](min), AREA=[0.2687](ha),
29                     XIMP=[.28], TIMP=[.28], DWF=[0](cms), LOSS=[2],
30                     SCS curve number CN=[75],
31                     Pervious   surfaces: IAper=[5](mm), SLPP=[5.0](%),
32                                          LGP=[30](m), MNP=[0.250], SCP=[0](min),
33                     Impervious surfaces: IAimp=[1.0](mm), SLPI=[2.0](%),
34                                          LGI=[25](m), MNI=[0.013], SCI=[0](min),
35                     RAINFALL=[ ,  ,  ,  , ](mm/hr) ,  END=-1
36 *%-----------------|-----------------------------------------------------------|
37 *# CATCHMENT AREA 102 - EXISTING CONDITIONS DRAINING TO GUELPH LINE STM SEWER
38 CALIB STANDHYD      ID=[2], NHYD=["102"], DT=[1](min), AREA=[0.1130](ha),
39                     XIMP=[.98], TIMP=[.98], DWF=[0](cms), LOSS=[2],
40                     SCS curve number CN=[75],
41                     Pervious   surfaces: IAper=[5](mm), SLPP=[8.0](%),
42                                          LGP=[3.5](m), MNP=[0.250], SCP=[0](min),
43                     Impervious surfaces: IAimp=[1.0](mm), SLPI=[2.0](%),
44                                          LGI=[20](m), MNI=[0.013], SCI=[0](min),
45                     RAINFALL=[ ,  ,  ,  , ](mm/hr) ,  END=-1
46 *%-----------------|-----------------------------------------------------------|
47 *# TOTAL EXISTING FLOW FROM SITE
48 ADD HYD             IDsum=[3], NHYD=["101+102"], IDs to add=[1 2]
49
50 *%-----------------|-----------------------------------------------------------|
51 *#****************************************************************************|
52 *#
53 *#                POST-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING
54 *#                ===============================================
55 *#
56 *#****************************************************************************|
57 *
58 *# CATCHMENT 201 - CONTROLLED DISCHARGE FROM BUILDING ROOF TO GUELPH LINE SEWER
59 CALIB STANDHYD      ID=[1], NHYD=["201"], DT=[1](min), AREA=[0.2867](ha),
60                     XIMP=[.99], TIMP=[.99], DWF=[0](cms), LOSS=[2],
61                     SCS curve number CN=[75],
62                     Pervious   surfaces: IAper=[5](mm), SLPP=[1.0](%),
63                                          LGP=[10](m), MNP=[0.250], SCP=[0](min),



64                     Impervious surfaces: IAimp=[1.0](mm), SLPI=[1.0](%),
65                                          LGI=[10](m), MNI=[0.013], SCI=[0](min),
66                     RAINFALL=[ ,  ,  ,  , ](mm/hr) ,  END=-1
67 *%-----------------|-----------------------------------------------------------|
68 *#Route CATCHMENT 201 Through ORIFICE + SWM TANK
69 ROUTE RESERVOIR     IDout=[2],   NHYD=["TANK-SWM"],  IDin=[1],
70                     RDT=[1](min),
71                           TABLE of ( OUTFLOW-STORAGE ) values
72                                      [ 0,0 ]
73                                      [ 0,0.0004 ]
74                                      [ 0.0098,0.0020 ]
75                                      [ 0.0139,0.0036 ]
76                                      [ 0.017,0.0052 ]
77                                      [ 0.0208,0.0076 ]
78                                      [ 0.024,0.0100 ]
79                                     [   -1  ,  -1  ]  (max twenty pts)
80                           IDovf=[4], NHYDovf=["TANK-OVF"]
81 *%-----------------|-----------------------------------------------------------|
82 *# CATCHMENT 202 - UNCONTROLLED DISCHARGE FROM PERIMETER OF SITE TO GUELPH LINE
83 CALIB STANDHYD      ID=[5], NHYD=["202"], DT=[1](min), AREA=[0.0190](ha),
84                     XIMP=[.55], TIMP=[.55], DWF=[0](cms), LOSS=[2],
85                     SCS curve number CN=[75],
86                     Pervious   surfaces: IAper=[5](mm), SLPP=[2.0](%),
87                                          LGP=[5](m), MNP=[0.250], SCP=[0](min),
88                     Impervious surfaces: IAimp=[1.0](mm), SLPI=[4.0](%),
89                                          LGI=[5](m), MNI=[0.013], SCI=[0](min),
90                     RAINFALL=[ ,  ,  ,  , ](mm/hr) ,  END=-1
91 *%-----------------|-----------------------------------------------------------|
92 *# TOTAL FLOW TO GUELPH LINE
93 ADD HYD             IDsum=[6], NHYD=["201+202"], IDs to add=[2 4 5]
94 *%-----------------|-----------------------------------------------------------|
95 *# CATCHMENT 203 - UNCONTROLLED DISCHARGE TO WATERFRONT TRAIL
96 CALIB NASHYD        ID=[7], NHYD=["203"], DT=[1]min, AREA=[0.0760](ha),
97                     DWF=[0](cms),  CN/C=[75], IA=[5](mm),
98                     N=[3], TP=[0.20]hrs,
99                     RAINFALL=[ ,  ,  ,  , ](mm/hr),  END=-1
100 *%-----------------|-----------------------------------------------------------|
101 *# TOTAL FLOW FROM SITE (CONTROLLED+UNCONTROLLED)
102 ADD HYD             IDsum=[8], NHYD=["TOTALSITE"], IDs to add=[6 7]
103 *%-----------------|-----------------------------------------------------------|
104
105 *************************************************************************************
106 *RUN REMAINING DESIGN STORMS (BURLINGTON CHICAGO 5 TO 100-YR)
107 *
108 START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[005]
109                     BURL_005.stm
110 *
111 START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[010]
112                     BURL_010.stm
113 *
114 START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[025]
115                     BURL_025.stm
116 *
117 START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[050]
118                     BURL_050.stm
119 *
120 START               TZERO=[0.0],  METOUT=[2],  NSTORM=[1],  NRUN=[100]
121                     BURL_100.stm
122 *
123 *%-----------------|-----------------------------------------------------------|
124 FINISH
125
126
127



1 =================================================================================
2
3 SSSSS W W M M H H Y Y M M OOO 999 999 =========
4 S W W W MM MM H H Y Y MM MM O O 9 9 9 9
5 SSSSS W W W M M M HHHHH Y M M M O O ## 9 9 9 9 Ver 4.05
6 S W W M M H H Y M M O O 9999 9999 Sept 2011
7 SSSSS W W M M H H Y M M OOO 9 9 =========
8 9 9 9 9 # 3053466
9 StormWater Management HYdrologic Model 999 999 =========
10
11 *******************************************************************************
12 ***************************** SWMHYMO Ver/4.05 ******************************
13 ********* A single event and continuous hydrologic simulation model *********
14 ********* based on the principles of HYMO and its successors *********
15 ********* OTTHYMO-83 and OTTHYMO-89. *********
16 *******************************************************************************
17 ********* Distributed by: J.F. Sabourin and Associates Inc. *********
18 ********* Ottawa, Ontario: (613) 836-3884 *********
19 ********* Gatineau, Quebec: (819) 243-6858 *********
20 ********* E-Mail: swmhymo@jfsa.Com *********
21 *******************************************************************************
22
23 +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
24 +++++++++ Licensed user: MTE Consultants Inc. +++++++++
25 +++++++++ Burlington SERIAL#:3053466 +++++++++
26 +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
27
28 *******************************************************************************
29 ********* ++++++ PROGRAM ARRAY DIMENSIONS ++++++ *********
30 ********* Maximum value for ID numbers : 10 *********
31 ********* Max. number of rainfall points: 105408 *********
32 ********* Max. number of flow points : 105408 *********
33 *******************************************************************************
34
35
36 ********************** D E T A I L E D O U T P U T **********************
37 *******************************************************************************
38 * DATE: 2019-10-18 TIME: 13:05:03 RUN COUNTER: 001346 *
39 *******************************************************************************
40 * Input filename: Q:\45401\100\SWM\SWMHYMO\ROSELA~1.DAT *
41 * Output filename: Q:\45401\100\SWM\SWMHYMO\ROSELA~1.out *
42 * Summary filename: Q:\45401\100\SWM\SWMHYMO\ROSELA~1.sum *
43 * User comments: *
44 * 1:__________________________________________________________________________*
45 * 2:__________________________________________________________________________*
46 * 3:__________________________________________________________________________*
47 *******************************************************************************
48
49 -------------------------------------------------------------------------------------
50 001:0001-----------------------------------------------------------------------------
51 *#****************************************************************************|
52 *#  Project Name: 418-422 Guelph Line Development
53 *#  JOB NUMBER  : 45401-100
54 *#  Date        : OCTOBER 2019
55 *#  Modeller    :

RDZ
56 *#  Company     : MTE CONSULTANTS

INC.
57 *#  File        : RoselandBowl.dat
58 *#****************************************************************************|
59 *#
60 *# !!! NOTE - THIS MODEL CONTAINS BOTH PRE AND POST DEVELOPMENT MODELING !!!
61 *#
62 *#****************************************************************************|



63 *#
64 ** END OF RUN : 1
65
66 *******************************************************************************
67
68
69
70
71
72 --------------------
73 | START | Project dir.:

Q:\45401\100\SWM\SWMHYMO\
74 -------------------- Rainfall dir.:

Q:\45401\100\SWM\SWMHYMO\
75 TZERO = .00 hrs on 0
76 METOUT= 2 (output = METRIC)
77 NRUN = 002
78 NSTORM= 1
79 # 1=BURL_002.stm
80 -------------------------------------------------------------------------------------
81 002:0002-----------------------------------------------------------------------------
82 *#****************************************************************************|
83 *#  Project Name: 418-422 Guelph Line Development
84 *#  JOB NUMBER  : 45401-100
85 *#  Date        : OCTOBER 2019
86 *#  Modeller    :

RDZ
87 *#  Company     : MTE CONSULTANTS

INC.
88 *#  File        : RoselandBowl.dat
89 *#****************************************************************************|
90 *#
91 *# !!! NOTE - THIS MODEL CONTAINS BOTH PRE AND POST DEVELOPMENT MODELING !!!
92 *#
93 *#****************************************************************************|
94 *#
95 -------------------------------------------------------------------------------------
96 002:0002-----------------------------------------------------------------------------
97 *
98 --------------------
99 | READ STORM | Filename: 2-YR BURLINGTON CHICAGO STORM (4-HR DURA
100 | Ptotal= 32.34 mm| Comments: 2-YR BURLINGTON CHICAGO STORM (4-HR DURA
101 --------------------
102 TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
103 hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
104 .17 2.193 | 1.17 17.083 | 2.17 5.221 | 3.17 2.635
105 .33 2.511 | 1.33 68.163 | 2.33 4.444 | 3.33 2.448
106 .50 2.955 | 1.50 22.413 | 2.50 3.884 | 3.50 2.289
107 .67 3.627 | 1.67 11.979 | 2.67 3.459 | 3.67 2.151
108 .83 4.775 | 1.83 8.270 | 2.83 3.126 | 3.83 2.031
109 1.00 7.239 | 2.00 6.374 | 3.00 2.857 | 4.00 1.925
110
111 -------------------------------------------------------------------------------------
112 002:0003-----------------------------------------------------------------------------
113 *
114 *#****************************************************************************|
115 *#
116 *#                   PRE-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING
117 *#                   ==============================================
118 *#
119 *#****************************************************************************|
120 *
121 *# CATCHMENT AREA 101 - EXISTING CONDITIONS DRAINING TO WATERFRONT TRAIL
122 ----------------------



123 | CALIB STANDHYD | Area (ha)= .27
124 | 01:101 DT= 1.00 | Total Imp(%)= 28.00 Dir. Conn.(%)= 28.00
125 ----------------------
126 IMPERVIOUS PERVIOUS (i)
127 Surface Area (ha)= .08 .19
128 Dep. Storage (mm)= 1.00 5.00
129 Average Slope (%)= 2.00 5.00
130 Length (m)= 25.00 30.00
131 Mannings n = .013 .250
132
133 Max.eff.Inten.(mm/hr)= 68.16 9.53
134 over (min) 1.00 13.00
135 Storage Coeff. (min)= 1.05 (ii) 12.60 (ii)
136 Unit Hyd. Tpeak (min)= 1.00 13.00
137 Unit Hyd. peak (cms)= 1.04 .09
138 *TOTALS*
139 PEAK FLOW (cms)= .01 .00 .015 (iii)
140 TIME TO PEAK (hrs)= 1.33 1.53 1.333
141 RUNOFF VOLUME (mm)= 31.34 6.67 13.581
142 TOTAL RAINFALL (mm)= 32.34 32.34 32.342
143 RUNOFF COEFFICIENT = .97 .21 .420
144
145 (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
146 CN* = 75.0 Ia = Dep. Storage (Above)
147 (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
148 THAN THE STORAGE COEFFICIENT.
149 (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
150
151 -------------------------------------------------------------------------------------
152 002:0004-----------------------------------------------------------------------------
153 *# CATCHMENT AREA 102 - EXISTING CONDITIONS DRAINING TO GUELPH LINE STM SEWER
154 ----------------------
155 | CALIB STANDHYD | Area (ha)= .11
156 | 02:102 DT= 1.00 | Total Imp(%)= 98.00 Dir. Conn.(%)= 98.00
157 ----------------------
158 IMPERVIOUS PERVIOUS (i)
159 Surface Area (ha)= .11 .00
160 Dep. Storage (mm)= 1.00 5.00
161 Average Slope (%)= 2.00 8.00
162 Length (m)= 20.00 3.50
163 Mannings n = .013 .250
164
165 Max.eff.Inten.(mm/hr)= 68.16 15.19
166 over (min) 1.00 3.00
167 Storage Coeff. (min)= .92 (ii) 3.22 (ii)
168 Unit Hyd. Tpeak (min)= 1.00 3.00
169 Unit Hyd. peak (cms)= 1.13 .36
170 *TOTALS*
171 PEAK FLOW (cms)= .02 .00 .021 (iii)
172 TIME TO PEAK (hrs)= 1.33 1.35 1.333
173 RUNOFF VOLUME (mm)= 31.34 6.67 30.849
174 TOTAL RAINFALL (mm)= 32.34 32.34 32.342
175 RUNOFF COEFFICIENT = .97 .21 .954
176
177 (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
178 CN* = 75.0 Ia = Dep. Storage (Above)
179 (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
180 THAN THE STORAGE COEFFICIENT.
181 (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
182
183 -------------------------------------------------------------------------------------
184 002:0005-----------------------------------------------------------------------------
185 *# TOTAL EXISTING FLOW FROM SITE
186 ------------------------



187 | ADD HYD (101+102 ) | ID: NHYD AREA QPEAK TPEAK R.V. DWF
188 ------------------------ (ha) (cms) (hrs) (mm) (cms)
189 ID1 01:101 .27 .015 1.33 13.58 .000
190 +ID2 02:102 .11 .021 1.33 30.85 .000
191 ============================================================
192 SUM 03:101+102 .38 .036 1.33 18.69 .000
193
194 NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
195
196 -------------------------------------------------------------------------------------
197 002:0006-----------------------------------------------------------------------------
198 *#****************************************************************************|
199 *#
200 *#                POST-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING
201 *#                ===============================================
202 *#
203 *#****************************************************************************|
204 *
205 *# CATCHMENT 201 - CONTROLLED DISCHARGE FROM BUILDING ROOF TO GUELPH LINE SEWER
206 ----------------------
207 | CALIB STANDHYD | Area (ha)= .29
208 | 01:201 DT= 1.00 | Total Imp(%)= 99.00 Dir. Conn.(%)= 99.00
209 ----------------------
210 IMPERVIOUS PERVIOUS (i)
211 Surface Area (ha)= .28 .00
212 Dep. Storage (mm)= 1.00 5.00
213 Average Slope (%)= 1.00 1.00
214 Length (m)= 10.00 10.00
215 Mannings n = .013 .250
216
217 Max.eff.Inten.(mm/hr)= 68.16 10.58
218 over (min) 1.00 10.00
219 Storage Coeff. (min)= .75 (ii) 10.04 (ii)
220 Unit Hyd. Tpeak (min)= 1.00 10.00
221 Unit Hyd. peak (cms)= 1.25 .11
222 *TOTALS*
223 PEAK FLOW (cms)= .05 .00 .054 (iii)
224 TIME TO PEAK (hrs)= 1.33 1.48 1.333
225 RUNOFF VOLUME (mm)= 31.34 6.67 31.096
226 TOTAL RAINFALL (mm)= 32.34 32.34 32.342
227 RUNOFF COEFFICIENT = .97 .21 .961
228
229 (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
230 CN* = 75.0 Ia = Dep. Storage (Above)
231 (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
232 THAN THE STORAGE COEFFICIENT.
233 (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
234
235 -------------------------------------------------------------------------------------
236 002:0007-----------------------------------------------------------------------------
237 *#Route CATCHMENT 201 Through ORIFICE + SWM TANK
238 ---------------------
239 | ROUTE RESERVOIR | Requested routing time step = 1.0 min.
240 | IN>01:(201 ) |
241 | OUT<02:(TANK-S) | ========= OUTLFOW STORAGE TABLE =========
242 --------------------- OUTFLOW STORAGE | OUTFLOW STORAGE
243 (cms) (ha.m.) | (cms) (ha.m.)
244 .000 .0000E+00 | .017 .5200E-02
245 .000 .4000E-03 | .021 .7600E-02
246 .010 .2000E-02 | .024 .1000E-01
247 .014 .3600E-02 | .000 .0000E+00
248
249 ROUTING RESULTS AREA QPEAK TPEAK R.V.
250 -------------------- (ha) (cms) (hrs) (mm)



251 INFLOW >01: (201 ) .29 .054 1.333 31.096
252 OUTFLOW<02: (TANK-S) .29 .015 1.500 29.700
253 OVERFLOW<04: (TANK-O) .00 .000 .000 .000
254
255 TOTAL NUMBER OF SIMULATED OVERFLOWS = 0
256 CUMULATIVE TIME OF OVERFLOWS (hours)= .00
257 PERCENTAGE OF TIME OVERFLOWING (%)= .00
258
259
260 PEAK FLOW REDUCTION [Qout/Qin](%)= 27.433
261 TIME SHIFT OF PEAK FLOW (min)= 10.00
262 MAXIMUM STORAGE USED (ha.m.)=.4048E-02
263
264 *** WARNING: Outflow volume is less than inflow volume.
265 -------------------------------------------------------------------------------------
266 002:0008-----------------------------------------------------------------------------
267 *# CATCHMENT 202 - UNCONTROLLED DISCHARGE FROM PERIMETER OF SITE TO GUELPH LINE
268 ----------------------
269 | CALIB STANDHYD | Area (ha)= .02
270 | 05:202 DT= 1.00 | Total Imp(%)= 55.00 Dir. Conn.(%)= 55.00
271 ----------------------
272 IMPERVIOUS PERVIOUS (i)
273 Surface Area (ha)= .01 .01
274 Dep. Storage (mm)= 1.00 5.00
275 Average Slope (%)= 4.00 2.00
276 Length (m)= 5.00 5.00
277 Mannings n = .013 .250
278
279 Max.eff.Inten.(mm/hr)= 68.16 13.88
280 over (min) 1.00 5.00
281 Storage Coeff. (min)= .33 (ii) 4.79 (ii)
282 Unit Hyd. Tpeak (min)= 1.00 5.00
283 Unit Hyd. peak (cms)= 1.62 .23
284 *TOTALS*
285 PEAK FLOW (cms)= .00 .00 .002 (iii)
286 TIME TO PEAK (hrs)= 1.23 1.38 1.333
287 RUNOFF VOLUME (mm)= 31.34 6.67 20.242
288 TOTAL RAINFALL (mm)= 32.34 32.34 32.342
289 RUNOFF COEFFICIENT = .97 .21 .626
290
291 (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
292 CN* = 75.0 Ia = Dep. Storage (Above)
293 (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
294 THAN THE STORAGE COEFFICIENT.
295 (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
296
297 -------------------------------------------------------------------------------------
298 002:0009-----------------------------------------------------------------------------
299 *# TOTAL FLOW TO GUELPH LINE
300 ------------------------
301 | ADD HYD (201+202 ) | ID: NHYD AREA QPEAK TPEAK R.V. DWF
302 ------------------------ (ha) (cms) (hrs) (mm) (cms)
303 ID1 02:TANK-SWM .29 .015 1.50 29.70 .000
304 +ID2 04:TANK-OVF .00 .000 .00 .00 .000 **DRY**
305 +ID3 05:202 .02 .002 1.33 20.24 .000
306 ============================================================
307 SUM 06:201+202 .31 .016 1.33 29.11 .000
308
309 NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
310
311 -------------------------------------------------------------------------------------
312 002:0010-----------------------------------------------------------------------------
313 *# CATCHMENT 203 - UNCONTROLLED DISCHARGE TO WATERFRONT TRAIL
314 ----------------------



315 | CALIB NASHYD | Area (ha)= .08 Curve Number (CN)=75.00
316 | 07:203 DT= 1.00 | Ia (mm)= 5.000 # of Linear Res.(N)= 3.00
317 ---------------------- U.H. Tp(hrs)= .200
318
319 Unit Hyd Qpeak (cms)= .015
320
321 PEAK FLOW (cms)= .001 (i)
322 TIME TO PEAK (hrs)= 1.583
323 RUNOFF VOLUME (mm)= 6.669
324 TOTAL RAINFALL (mm)= 32.342
325 RUNOFF COEFFICIENT = .206
326
327 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
328
329 -------------------------------------------------------------------------------------
330 002:0011-----------------------------------------------------------------------------
331 *# TOTAL FLOW FROM SITE (CONTROLLED+UNCONTROLLED)
332 ------------------------
333 | ADD HYD (TOTALSITE ) | ID: NHYD AREA QPEAK TPEAK R.V. DWF
334 ------------------------ (ha) (cms) (hrs) (mm) (cms)
335 ID1 06:201+202 .31 .016 1.33 29.11 .000
336 +ID2 07:203 .08 .001 1.58 6.67 .000
337 ============================================================
338 SUM 08:TOTALSITE .38 .017 1.50 24.64 .000
339
340 NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
341
342 -------------------------------------------------------------------------------------
343 002:0012-----------------------------------------------------------------------------
344 ********************************************************************************
345 *RUN REMAINING DESIGN STORMS (BURLINGTON CHICAGO 5 TO 100-YR)
346 *
347 ** END OF RUN : 4
348
349 *******************************************************************************
350
351
352
353
354
355 --------------------
356 | START | Project dir.:

Q:\45401\100\SWM\SWMHYMO\
357 -------------------- Rainfall dir.:

Q:\45401\100\SWM\SWMHYMO\
358 TZERO = .00 hrs on 0
359 METOUT= 2 (output = METRIC)
360 NRUN = 005
361 NSTORM= 1
362 # 1=BURL_005.stm
363 -------------------------------------------------------------------------------------
364 005:0002-----------------------------------------------------------------------------
365 *#****************************************************************************|
366 *#  Project Name: 418-422 Guelph Line Development
367 *#  JOB NUMBER  : 45401-100
368 *#  Date        : OCTOBER 2019
369 *#  Modeller    :

RDZ
370 *#  Company     : MTE CONSULTANTS

INC.
371 *#  File        : RoselandBowl.dat
372 *#****************************************************************************|
373 *#
374 *# !!! NOTE - THIS MODEL CONTAINS BOTH PRE AND POST DEVELOPMENT MODELING !!!



375 *#
376 *#****************************************************************************|
377 *#
378 -------------------------------------------------------------------------------------
379 005:0002-----------------------------------------------------------------------------
380 *
381 --------------------
382 | READ STORM | Filename: 5-YR BURLINGTON CHICAGO STORM (4-HR DURA
383 | Ptotal= 41.70 mm| Comments: 5-YR BURLINGTON CHICAGO STORM (4-HR DURA
384 --------------------
385 TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
386 hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
387 .17 2.963 | 1.17 21.285 | 2.17 6.805 | 3.17 3.535
388 .33 3.374 | 1.33 88.094 | 2.33 5.834 | 3.33 3.293
389 .50 3.946 | 1.50 27.774 | 2.50 5.128 | 3.50 3.087
390 .67 4.803 | 1.67 15.072 | 2.67 4.590 | 3.67 2.908
391 .83 6.247 | 1.83 10.561 | 2.83 4.165 | 3.83 2.751
392 1.00 9.295 | 2.00 8.234 | 3.00 3.820 | 4.00 2.612
393
394 -------------------------------------------------------------------------------------
395 005:0003-----------------------------------------------------------------------------
396 *
397 *#****************************************************************************|
398 *#
399 *#                   PRE-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING
400 *#                   ==============================================
401 *#
402 *#****************************************************************************|
403 *
404 *# CATCHMENT AREA 101 - EXISTING CONDITIONS DRAINING TO WATERFRONT TRAIL
405 ----------------------
406 | CALIB STANDHYD | Area (ha)= .27
407 | 01:101 DT= 1.00 | Total Imp(%)= 28.00 Dir. Conn.(%)= 28.00
408 ----------------------
409 IMPERVIOUS PERVIOUS (i)
410 Surface Area (ha)= .08 .19
411 Dep. Storage (mm)= 1.00 5.00
412 Average Slope (%)= 2.00 5.00
413 Length (m)= 25.00 30.00
414 Mannings n = .013 .250
415
416 Max.eff.Inten.(mm/hr)= 88.09 18.74
417 over (min) 1.00 10.00
418 Storage Coeff. (min)= .95 (ii) 9.77 (ii)
419 Unit Hyd. Tpeak (min)= 1.00 10.00
420 Unit Hyd. peak (cms)= 1.11 .12
421 *TOTALS*
422 PEAK FLOW (cms)= .02 .01 .022 (iii)
423 TIME TO PEAK (hrs)= 1.33 1.47 1.333
424 RUNOFF VOLUME (mm)= 40.70 11.10 19.384
425 TOTAL RAINFALL (mm)= 41.70 41.70 41.696
426 RUNOFF COEFFICIENT = .98 .27 .465
427
428 (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
429 CN* = 75.0 Ia = Dep. Storage (Above)
430 (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
431 THAN THE STORAGE COEFFICIENT.
432 (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
433
434 -------------------------------------------------------------------------------------
435 005:0004-----------------------------------------------------------------------------
436 *# CATCHMENT AREA 102 - EXISTING CONDITIONS DRAINING TO GUELPH LINE STM SEWER
437 ----------------------
438 | CALIB STANDHYD | Area (ha)= .11



439 | 02:102 DT= 1.00 | Total Imp(%)= 98.00 Dir. Conn.(%)= 98.00
440 ----------------------
441 IMPERVIOUS PERVIOUS (i)
442 Surface Area (ha)= .11 .00
443 Dep. Storage (mm)= 1.00 5.00
444 Average Slope (%)= 2.00 8.00
445 Length (m)= 20.00 3.50
446 Mannings n = .013 .250
447
448 Max.eff.Inten.(mm/hr)= 88.09 25.91
449 over (min) 1.00 3.00
450 Storage Coeff. (min)= .83 (ii) 2.68 (ii)
451 Unit Hyd. Tpeak (min)= 1.00 3.00
452 Unit Hyd. peak (cms)= 1.19 .40
453 *TOTALS*
454 PEAK FLOW (cms)= .03 .00 .027 (iii)
455 TIME TO PEAK (hrs)= 1.33 1.35 1.333
456 RUNOFF VOLUME (mm)= 40.70 11.10 40.104
457 TOTAL RAINFALL (mm)= 41.70 41.70 41.696
458 RUNOFF COEFFICIENT = .98 .27 .962
459
460 (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
461 CN* = 75.0 Ia = Dep. Storage (Above)
462 (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
463 THAN THE STORAGE COEFFICIENT.
464 (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
465
466 -------------------------------------------------------------------------------------
467 005:0005-----------------------------------------------------------------------------
468 *# TOTAL EXISTING FLOW FROM SITE
469 ------------------------
470 | ADD HYD (101+102 ) | ID: NHYD AREA QPEAK TPEAK R.V. DWF
471 ------------------------ (ha) (cms) (hrs) (mm) (cms)
472 ID1 01:101 .27 .022 1.33 19.38 .000
473 +ID2 02:102 .11 .027 1.33 40.10 .000
474 ============================================================
475 SUM 03:101+102 .38 .049 1.33 25.52 .000
476
477 NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
478
479 -------------------------------------------------------------------------------------
480 005:0006-----------------------------------------------------------------------------
481 *#****************************************************************************|
482 *#
483 *#                POST-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING
484 *#                ===============================================
485 *#
486 *#****************************************************************************|
487 *
488 *# CATCHMENT 201 - CONTROLLED DISCHARGE FROM BUILDING ROOF TO GUELPH LINE SEWER
489 ----------------------
490 | CALIB STANDHYD | Area (ha)= .29
491 | 01:201 DT= 1.00 | Total Imp(%)= 99.00 Dir. Conn.(%)= 99.00
492 ----------------------
493 IMPERVIOUS PERVIOUS (i)
494 Surface Area (ha)= .28 .00
495 Dep. Storage (mm)= 1.00 5.00
496 Average Slope (%)= 1.00 1.00
497 Length (m)= 10.00 10.00
498 Mannings n = .013 .250
499
500 Max.eff.Inten.(mm/hr)= 88.09 20.91
501 over (min) 1.00 8.00
502 Storage Coeff. (min)= .68 (ii) 7.75 (ii)



503 Unit Hyd. Tpeak (min)= 1.00 8.00
504 Unit Hyd. peak (cms)= 1.31 .15
505 *TOTALS*
506 PEAK FLOW (cms)= .07 .00 .070 (iii)
507 TIME TO PEAK (hrs)= 1.33 1.43 1.333
508 RUNOFF VOLUME (mm)= 40.70 11.10 40.400
509 TOTAL RAINFALL (mm)= 41.70 41.70 41.696
510 RUNOFF COEFFICIENT = .98 .27 .969
511
512 (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
513 CN* = 75.0 Ia = Dep. Storage (Above)
514 (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
515 THAN THE STORAGE COEFFICIENT.
516 (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
517
518 -------------------------------------------------------------------------------------
519 005:0007-----------------------------------------------------------------------------
520 *#Route CATCHMENT 201 Through ORIFICE + SWM TANK
521 ---------------------
522 | ROUTE RESERVOIR | Requested routing time step = 1.0 min.
523 | IN>01:(201 ) |
524 | OUT<02:(TANK-S) | ========= OUTLFOW STORAGE TABLE =========
525 --------------------- OUTFLOW STORAGE | OUTFLOW STORAGE
526 (cms) (ha.m.) | (cms) (ha.m.)
527 .000 .0000E+00 | .017 .5200E-02
528 .000 .4000E-03 | .021 .7600E-02
529 .010 .2000E-02 | .024 .1000E-01
530 .014 .3600E-02 | .000 .0000E+00
531
532 ROUTING RESULTS AREA QPEAK TPEAK R.V.
533 -------------------- (ha) (cms) (hrs) (mm)
534 INFLOW >01: (201 ) .29 .070 1.333 40.400
535 OUTFLOW<02: (TANK-S) .29 .017 1.517 39.005
536 OVERFLOW<04: (TANK-O) .00 .000 .000 .000
537
538 TOTAL NUMBER OF SIMULATED OVERFLOWS = 0
539 CUMULATIVE TIME OF OVERFLOWS (hours)= .00
540 PERCENTAGE OF TIME OVERFLOWING (%)= .00
541
542
543 PEAK FLOW REDUCTION [Qout/Qin](%)= 24.677
544 TIME SHIFT OF PEAK FLOW (min)= 11.00
545 MAXIMUM STORAGE USED (ha.m.)=.5308E-02
546
547 *** WARNING: Outflow volume is less than inflow volume.
548 -------------------------------------------------------------------------------------
549 005:0008-----------------------------------------------------------------------------
550 *# CATCHMENT 202 - UNCONTROLLED DISCHARGE FROM PERIMETER OF SITE TO GUELPH LINE
551 ----------------------
552 | CALIB STANDHYD | Area (ha)= .02
553 | 05:202 DT= 1.00 | Total Imp(%)= 55.00 Dir. Conn.(%)= 55.00
554 ----------------------
555 IMPERVIOUS PERVIOUS (i)
556 Surface Area (ha)= .01 .01
557 Dep. Storage (mm)= 1.00 5.00
558 Average Slope (%)= 4.00 2.00
559 Length (m)= 5.00 5.00
560 Mannings n = .013 .250
561
562 Max.eff.Inten.(mm/hr)= 88.09 24.97
563 over (min) 1.00 4.00
564 Storage Coeff. (min)= .29 (ii) 3.82 (ii)
565 Unit Hyd. Tpeak (min)= 1.00 4.00
566 Unit Hyd. peak (cms)= 1.64 .29



567 *TOTALS*
568 PEAK FLOW (cms)= .00 .00 .003 (iii)
569 TIME TO PEAK (hrs)= 1.23 1.37 1.333
570 RUNOFF VOLUME (mm)= 40.70 11.10 27.376
571 TOTAL RAINFALL (mm)= 41.70 41.70 41.696
572 RUNOFF COEFFICIENT = .98 .27 .657
573
574 (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
575 CN* = 75.0 Ia = Dep. Storage (Above)
576 (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
577 THAN THE STORAGE COEFFICIENT.
578 (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
579
580 -------------------------------------------------------------------------------------
581 005:0009-----------------------------------------------------------------------------
582 *# TOTAL FLOW TO GUELPH LINE
583 ------------------------
584 | ADD HYD (201+202 ) | ID: NHYD AREA QPEAK TPEAK R.V. DWF
585 ------------------------ (ha) (cms) (hrs) (mm) (cms)
586 ID1 02:TANK-SWM .29 .017 1.52 39.00 .000
587 +ID2 04:TANK-OVF .00 .000 .00 .00 .000 **DRY**
588 +ID3 05:202 .02 .003 1.33 27.38 .000
589 ============================================================
590 SUM 06:201+202 .31 .019 1.33 38.28 .000
591
592 NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
593
594 -------------------------------------------------------------------------------------
595 005:0010-----------------------------------------------------------------------------
596 *# CATCHMENT 203 - UNCONTROLLED DISCHARGE TO WATERFRONT TRAIL
597 ----------------------
598 | CALIB NASHYD | Area (ha)= .08 Curve Number (CN)=75.00
599 | 07:203 DT= 1.00 | Ia (mm)= 5.000 # of Linear Res.(N)= 3.00
600 ---------------------- U.H. Tp(hrs)= .200
601
602 Unit Hyd Qpeak (cms)= .015
603
604 PEAK FLOW (cms)= .002 (i)
605 TIME TO PEAK (hrs)= 1.550
606 RUNOFF VOLUME (mm)= 11.090
607 TOTAL RAINFALL (mm)= 41.696
608 RUNOFF COEFFICIENT = .266
609
610 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
611
612 -------------------------------------------------------------------------------------
613 005:0011-----------------------------------------------------------------------------
614 *# TOTAL FLOW FROM SITE (CONTROLLED+UNCONTROLLED)
615 ------------------------
616 | ADD HYD (TOTALSITE ) | ID: NHYD AREA QPEAK TPEAK R.V. DWF
617 ------------------------ (ha) (cms) (hrs) (mm) (cms)
618 ID1 06:201+202 .31 .019 1.33 38.28 .000
619 +ID2 07:203 .08 .002 1.55 11.09 .000
620 ============================================================
621 SUM 08:TOTALSITE .38 .020 1.50 32.87 .000
622
623 NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
624
625 -------------------------------------------------------------------------------------
626 005:0012-----------------------------------------------------------------------------
627 ********************************************************************************
628 *RUN REMAINING DESIGN STORMS (BURLINGTON CHICAGO 5 TO 100-YR)
629 *
630 -------------------------------------------------------------------------------------



631 005:0002-----------------------------------------------------------------------------
632 *
633 ** END OF RUN : 9
634
635 *******************************************************************************
636
637
638
639
640
641 --------------------
642 | START | Project dir.:

Q:\45401\100\SWM\SWMHYMO\
643 -------------------- Rainfall dir.:

Q:\45401\100\SWM\SWMHYMO\
644 TZERO = .00 hrs on 0
645 METOUT= 2 (output = METRIC)
646 NRUN = 010
647 NSTORM= 1
648 # 1=BURL_010.stm
649 -------------------------------------------------------------------------------------
650 010:0002-----------------------------------------------------------------------------
651 *#****************************************************************************|
652 *#  Project Name: 418-422 Guelph Line Development
653 *#  JOB NUMBER  : 45401-100
654 *#  Date        : OCTOBER 2019
655 *#  Modeller    :

RDZ
656 *#  Company     : MTE CONSULTANTS

INC.
657 *#  File        : RoselandBowl.dat
658 *#****************************************************************************|
659 *#
660 *# !!! NOTE - THIS MODEL CONTAINS BOTH PRE AND POST DEVELOPMENT MODELING !!!
661 *#
662 *#****************************************************************************|
663 *#
664 -------------------------------------------------------------------------------------
665 010:0002-----------------------------------------------------------------------------
666 *
667 --------------------
668 | READ STORM | Filename: 10-YR BURLINGTON CHICAGO STORM (4-HR DUR
669 | Ptotal= 48.00 mm| Comments: 10-YR BURLINGTON CHICAGO STORM (4-HR DUR
670 --------------------
671 TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
672 hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
673 .17 3.423 | 1.17 24.501 | 2.17 7.852 | 3.17 4.083
674 .33 3.898 | 1.33 101.139 | 2.33 6.733 | 3.33 3.805
675 .50 4.558 | 1.50 31.955 | 2.50 5.920 | 3.50 3.567
676 .67 5.545 | 1.67 17.363 | 2.67 5.300 | 3.67 3.360
677 .83 7.210 | 1.83 12.175 | 2.83 4.810 | 3.83 3.179
678 1.00 10.719 | 2.00 9.497 | 3.00 4.413 | 4.00 3.019
679
680 -------------------------------------------------------------------------------------
681 010:0003-----------------------------------------------------------------------------
682 *
683 *#****************************************************************************|
684 *#
685 *#                   PRE-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING
686 *#                   ==============================================
687 *#
688 *#****************************************************************************|
689 *
690 *# CATCHMENT AREA 101 - EXISTING CONDITIONS DRAINING TO WATERFRONT TRAIL



691 ----------------------
692 | CALIB STANDHYD | Area (ha)= .27
693 | 01:101 DT= 1.00 | Total Imp(%)= 28.00 Dir. Conn.(%)= 28.00
694 ----------------------
695 IMPERVIOUS PERVIOUS (i)
696 Surface Area (ha)= .08 .19
697 Dep. Storage (mm)= 1.00 5.00
698 Average Slope (%)= 2.00 5.00
699 Length (m)= 25.00 30.00
700 Mannings n = .013 .250
701
702 Max.eff.Inten.(mm/hr)= 101.14 27.95
703 over (min) 1.00 8.00
704 Storage Coeff. (min)= .90 (ii) 8.41 (ii)
705 Unit Hyd. Tpeak (min)= 1.00 8.00
706 Unit Hyd. peak (cms)= 1.14 .14
707 *TOTALS*
708 PEAK FLOW (cms)= .02 .01 .027 (iii)
709 TIME TO PEAK (hrs)= 1.33 1.43 1.333
710 RUNOFF VOLUME (mm)= 47.00 14.49 23.590
711 TOTAL RAINFALL (mm)= 48.00 48.00 48.004
712 RUNOFF COEFFICIENT = .98 .30 .491
713
714 (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
715 CN* = 75.0 Ia = Dep. Storage (Above)
716 (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
717 THAN THE STORAGE COEFFICIENT.
718 (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
719
720 -------------------------------------------------------------------------------------
721 010:0004-----------------------------------------------------------------------------
722 *# CATCHMENT AREA 102 - EXISTING CONDITIONS DRAINING TO GUELPH LINE STM SEWER
723 ----------------------
724 | CALIB STANDHYD | Area (ha)= .11
725 | 02:102 DT= 1.00 | Total Imp(%)= 98.00 Dir. Conn.(%)= 98.00
726 ----------------------
727 IMPERVIOUS PERVIOUS (i)
728 Surface Area (ha)= .11 .00
729 Dep. Storage (mm)= 1.00 5.00
730 Average Slope (%)= 2.00 8.00
731 Length (m)= 20.00 3.50
732 Mannings n = .013 .250
733
734 Max.eff.Inten.(mm/hr)= 101.14 35.13
735 over (min) 1.00 2.00
736 Storage Coeff. (min)= .79 (ii) 2.43 (ii)
737 Unit Hyd. Tpeak (min)= 1.00 2.00
738 Unit Hyd. peak (cms)= 1.22 .49
739 *TOTALS*
740 PEAK FLOW (cms)= .03 .00 .031 (iii)
741 TIME TO PEAK (hrs)= 1.33 1.33 1.333
742 RUNOFF VOLUME (mm)= 47.00 14.49 46.353
743 TOTAL RAINFALL (mm)= 48.00 48.00 48.004
744 RUNOFF COEFFICIENT = .98 .30 .966
745
746 (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
747 CN* = 75.0 Ia = Dep. Storage (Above)
748 (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
749 THAN THE STORAGE COEFFICIENT.
750 (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
751
752 -------------------------------------------------------------------------------------
753 010:0005-----------------------------------------------------------------------------
754 *# TOTAL EXISTING FLOW FROM SITE



755 ------------------------
756 | ADD HYD (101+102 ) | ID: NHYD AREA QPEAK TPEAK R.V. DWF
757 ------------------------ (ha) (cms) (hrs) (mm) (cms)
758 ID1 01:101 .27 .027 1.33 23.59 .000
759 +ID2 02:102 .11 .031 1.33 46.35 .000
760 ============================================================
761 SUM 03:101+102 .38 .059 1.33 30.33 .000
762
763 NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
764
765 -------------------------------------------------------------------------------------
766 010:0006-----------------------------------------------------------------------------
767 *#****************************************************************************|
768 *#
769 *#                POST-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING
770 *#                ===============================================
771 *#
772 *#****************************************************************************|
773 *
774 *# CATCHMENT 201 - CONTROLLED DISCHARGE FROM BUILDING ROOF TO GUELPH LINE SEWER
775 ----------------------
776 | CALIB STANDHYD | Area (ha)= .29
777 | 01:201 DT= 1.00 | Total Imp(%)= 99.00 Dir. Conn.(%)= 99.00
778 ----------------------
779 IMPERVIOUS PERVIOUS (i)
780 Surface Area (ha)= .28 .00
781 Dep. Storage (mm)= 1.00 5.00
782 Average Slope (%)= 1.00 1.00
783 Length (m)= 10.00 10.00
784 Mannings n = .013 .250
785
786 Max.eff.Inten.(mm/hr)= 101.14 29.25
787 over (min) 1.00 7.00
788 Storage Coeff. (min)= .64 (ii) 6.82 (ii)
789 Unit Hyd. Tpeak (min)= 1.00 7.00
790 Unit Hyd. peak (cms)= 1.34 .16
791 *TOTALS*
792 PEAK FLOW (cms)= .08 .00 .080 (iii)
793 TIME TO PEAK (hrs)= 1.32 1.42 1.333
794 RUNOFF VOLUME (mm)= 47.00 14.49 46.679
795 TOTAL RAINFALL (mm)= 48.00 48.00 48.004
796 RUNOFF COEFFICIENT = .98 .30 .972
797
798 (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
799 CN* = 75.0 Ia = Dep. Storage (Above)
800 (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
801 THAN THE STORAGE COEFFICIENT.
802 (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
803
804 -------------------------------------------------------------------------------------
805 010:0007-----------------------------------------------------------------------------
806 *#Route CATCHMENT 201 Through ORIFICE + SWM TANK
807 ---------------------
808 | ROUTE RESERVOIR | Requested routing time step = 1.0 min.
809 | IN>01:(201 ) |
810 | OUT<02:(TANK-S) | ========= OUTLFOW STORAGE TABLE =========
811 --------------------- OUTFLOW STORAGE | OUTFLOW STORAGE
812 (cms) (ha.m.) | (cms) (ha.m.)
813 .000 .0000E+00 | .017 .5200E-02
814 .000 .4000E-03 | .021 .7600E-02
815 .010 .2000E-02 | .024 .1000E-01
816 .014 .3600E-02 | .000 .0000E+00
817
818 ROUTING RESULTS AREA QPEAK TPEAK R.V.



819 -------------------- (ha) (cms) (hrs) (mm)
820 INFLOW >01: (201 ) .29 .080 1.333 46.679
821 OUTFLOW<02: (TANK-S) .29 .019 1.517 45.283
822 OVERFLOW<04: (TANK-O) .00 .000 .000 .000
823
824 TOTAL NUMBER OF SIMULATED OVERFLOWS = 0
825 CUMULATIVE TIME OF OVERFLOWS (hours)= .00
826 PERCENTAGE OF TIME OVERFLOWING (%)= .00
827
828
829 PEAK FLOW REDUCTION [Qout/Qin](%)= 23.246
830 TIME SHIFT OF PEAK FLOW (min)= 11.00
831 MAXIMUM STORAGE USED (ha.m.)=.6195E-02
832
833 *** WARNING: Outflow volume is less than inflow volume.
834 -------------------------------------------------------------------------------------
835 010:0008-----------------------------------------------------------------------------
836 *# CATCHMENT 202 - UNCONTROLLED DISCHARGE FROM PERIMETER OF SITE TO GUELPH LINE
837 ----------------------
838 | CALIB STANDHYD | Area (ha)= .02
839 | 05:202 DT= 1.00 | Total Imp(%)= 55.00 Dir. Conn.(%)= 55.00
840 ----------------------
841 IMPERVIOUS PERVIOUS (i)
842 Surface Area (ha)= .01 .01
843 Dep. Storage (mm)= 1.00 5.00
844 Average Slope (%)= 4.00 2.00
845 Length (m)= 5.00 5.00
846 Mannings n = .013 .250
847
848 Max.eff.Inten.(mm/hr)= 101.14 34.03
849 over (min) 1.00 3.00
850 Storage Coeff. (min)= .28 (ii) 3.40 (ii)
851 Unit Hyd. Tpeak (min)= 1.00 3.00
852 Unit Hyd. peak (cms)= 1.65 .35
853 *TOTALS*
854 PEAK FLOW (cms)= .00 .00 .004 (iii)
855 TIME TO PEAK (hrs)= 1.23 1.35 1.333
856 RUNOFF VOLUME (mm)= 47.00 14.49 32.370
857 TOTAL RAINFALL (mm)= 48.00 48.00 48.004
858 RUNOFF COEFFICIENT = .98 .30 .674
859
860 (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
861 CN* = 75.0 Ia = Dep. Storage (Above)
862 (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
863 THAN THE STORAGE COEFFICIENT.
864 (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
865
866 -------------------------------------------------------------------------------------
867 010:0009-----------------------------------------------------------------------------
868 *# TOTAL FLOW TO GUELPH LINE
869 ------------------------
870 | ADD HYD (201+202 ) | ID: NHYD AREA QPEAK TPEAK R.V. DWF
871 ------------------------ (ha) (cms) (hrs) (mm) (cms)
872 ID1 02:TANK-SWM .29 .019 1.52 45.28 .000
873 +ID2 04:TANK-OVF .00 .000 .00 .00 .000 **DRY**
874 +ID3 05:202 .02 .004 1.33 32.37 .000
875 ============================================================
876 SUM 06:201+202 .31 .021 1.33 44.48 .000
877
878 NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
879
880 -------------------------------------------------------------------------------------
881 010:0010-----------------------------------------------------------------------------
882 *# CATCHMENT 203 - UNCONTROLLED DISCHARGE TO WATERFRONT TRAIL



883 ----------------------
884 | CALIB NASHYD | Area (ha)= .08 Curve Number (CN)=75.00
885 | 07:203 DT= 1.00 | Ia (mm)= 5.000 # of Linear Res.(N)= 3.00
886 ---------------------- U.H. Tp(hrs)= .200
887
888 Unit Hyd Qpeak (cms)= .015
889
890 PEAK FLOW (cms)= .003 (i)
891 TIME TO PEAK (hrs)= 1.550
892 RUNOFF VOLUME (mm)= 14.480
893 TOTAL RAINFALL (mm)= 48.004
894 RUNOFF COEFFICIENT = .302
895
896 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
897
898 -------------------------------------------------------------------------------------
899 010:0011-----------------------------------------------------------------------------
900 *# TOTAL FLOW FROM SITE (CONTROLLED+UNCONTROLLED)
901 ------------------------
902 | ADD HYD (TOTALSITE ) | ID: NHYD AREA QPEAK TPEAK R.V. DWF
903 ------------------------ (ha) (cms) (hrs) (mm) (cms)
904 ID1 06:201+202 .31 .021 1.33 44.48 .000
905 +ID2 07:203 .08 .003 1.55 14.48 .000
906 ============================================================
907 SUM 08:TOTALSITE .38 .023 1.50 38.51 .000
908
909 NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
910
911 -------------------------------------------------------------------------------------
912 010:0012-----------------------------------------------------------------------------
913 ********************************************************************************
914 *RUN REMAINING DESIGN STORMS (BURLINGTON CHICAGO 5 TO 100-YR)
915 *
916 -------------------------------------------------------------------------------------
917 010:0002-----------------------------------------------------------------------------
918 *
919 -------------------------------------------------------------------------------------
920 010:0002-----------------------------------------------------------------------------
921 *
922 ** END OF RUN : 24
923
924 *******************************************************************************
925
926
927
928
929
930 --------------------
931 | START | Project dir.:

Q:\45401\100\SWM\SWMHYMO\
932 -------------------- Rainfall dir.:

Q:\45401\100\SWM\SWMHYMO\
933 TZERO = .00 hrs on 0
934 METOUT= 2 (output = METRIC)
935 NRUN = 025
936 NSTORM= 1
937 # 1=BURL_025.stm
938 -------------------------------------------------------------------------------------
939 025:0002-----------------------------------------------------------------------------
940 *#****************************************************************************|
941 *#  Project Name: 418-422 Guelph Line Development
942 *#  JOB NUMBER  : 45401-100
943 *#  Date        : OCTOBER 2019
944 *#  Modeller    :



RDZ
945 *#  Company     : MTE CONSULTANTS

INC.
946 *#  File        : RoselandBowl.dat
947 *#****************************************************************************|
948 *#
949 *# !!! NOTE - THIS MODEL CONTAINS BOTH PRE AND POST DEVELOPMENT MODELING !!!
950 *#
951 *#****************************************************************************|
952 *#
953 -------------------------------------------------------------------------------------
954 025:0002-----------------------------------------------------------------------------
955 *
956 --------------------
957 | READ STORM | Filename: 25-YR BURLINGTON CHICAGO STORM (4-HR DUR
958 | Ptotal= 56.03 mm| Comments: 25-YR BURLINGTON CHICAGO STORM (4-HR DUR
959 --------------------
960 TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
961 hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
962 .17 4.010 | 1.17 28.592 | 2.17 9.185 | 3.17 4.782
963 .33 4.566 | 1.33 117.720 | 2.33 7.879 | 3.33 4.457
964 .50 5.337 | 1.50 37.274 | 2.50 6.929 | 3.50 4.178
965 .67 6.491 | 1.67 20.279 | 2.67 6.204 | 3.67 3.937
966 .83 8.435 | 1.83 14.230 | 2.83 5.632 | 3.83 3.725
967 1.00 12.531 | 2.00 11.105 | 3.00 5.167 | 4.00 3.538
968
969 -------------------------------------------------------------------------------------
970 025:0003-----------------------------------------------------------------------------
971 *
972 *#****************************************************************************|
973 *#
974 *#                   PRE-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING
975 *#                   ==============================================
976 *#
977 *#****************************************************************************|
978 *
979 *# CATCHMENT AREA 101 - EXISTING CONDITIONS DRAINING TO WATERFRONT TRAIL
980 ----------------------
981 | CALIB STANDHYD | Area (ha)= .27
982 | 01:101 DT= 1.00 | Total Imp(%)= 28.00 Dir. Conn.(%)= 28.00
983 ----------------------
984 IMPERVIOUS PERVIOUS (i)
985 Surface Area (ha)= .08 .19
986 Dep. Storage (mm)= 1.00 5.00
987 Average Slope (%)= 2.00 5.00
988 Length (m)= 25.00 30.00
989 Mannings n = .013 .250
990
991 Max.eff.Inten.(mm/hr)= 117.72 39.48
992 over (min) 1.00 7.00
993 Storage Coeff. (min)= .85 (ii) 7.39 (ii)
994 Unit Hyd. Tpeak (min)= 1.00 7.00
995 Unit Hyd. peak (cms)= 1.18 .16
996 *TOTALS*
997 PEAK FLOW (cms)= .02 .01 .035 (iii)
998 TIME TO PEAK (hrs)= 1.33 1.42 1.333
999 RUNOFF VOLUME (mm)= 55.03 19.19 29.226
1000 TOTAL RAINFALL (mm)= 56.03 56.03 56.030
1001 RUNOFF COEFFICIENT = .98 .34 .522
1002
1003 (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
1004 CN* = 75.0 Ia = Dep. Storage (Above)
1005 (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
1006 THAN THE STORAGE COEFFICIENT.



1007 (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
1008
1009 -------------------------------------------------------------------------------------
1010 025:0004-----------------------------------------------------------------------------
1011 *# CATCHMENT AREA 102 - EXISTING CONDITIONS DRAINING TO GUELPH LINE STM SEWER
1012 ----------------------
1013 | CALIB STANDHYD | Area (ha)= .11
1014 | 02:102 DT= 1.00 | Total Imp(%)= 98.00 Dir. Conn.(%)= 98.00
1015 ----------------------
1016 IMPERVIOUS PERVIOUS (i)
1017 Surface Area (ha)= .11 .00
1018 Dep. Storage (mm)= 1.00 5.00
1019 Average Slope (%)= 2.00 8.00
1020 Length (m)= 20.00 3.50
1021 Mannings n = .013 .250
1022
1023 Max.eff.Inten.(mm/hr)= 117.72 46.65
1024 over (min) 1.00 2.00
1025 Storage Coeff. (min)= .74 (ii) 2.20 (ii)
1026 Unit Hyd. Tpeak (min)= 1.00 2.00
1027 Unit Hyd. peak (cms)= 1.26 .52
1028 *TOTALS*
1029 PEAK FLOW (cms)= .04 .00 .036 (iii)
1030 TIME TO PEAK (hrs)= 1.33 1.33 1.333
1031 RUNOFF VOLUME (mm)= 55.03 19.19 54.314
1032 TOTAL RAINFALL (mm)= 56.03 56.03 56.030
1033 RUNOFF COEFFICIENT = .98 .34 .969
1034
1035 (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
1036 CN* = 75.0 Ia = Dep. Storage (Above)
1037 (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
1038 THAN THE STORAGE COEFFICIENT.
1039 (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
1040
1041 -------------------------------------------------------------------------------------
1042 025:0005-----------------------------------------------------------------------------
1043 *# TOTAL EXISTING FLOW FROM SITE
1044 ------------------------
1045 | ADD HYD (101+102 ) | ID: NHYD AREA QPEAK TPEAK R.V. DWF
1046 ------------------------ (ha) (cms) (hrs) (mm) (cms)
1047 ID1 01:101 .27 .035 1.33 29.23 .000
1048 +ID2 02:102 .11 .036 1.33 54.31 .000
1049 ============================================================
1050 SUM 03:101+102 .38 .071 1.33 36.65 .000
1051
1052 NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
1053
1054 -------------------------------------------------------------------------------------
1055 025:0006-----------------------------------------------------------------------------
1056 *#****************************************************************************|
1057 *#
1058 *#                POST-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING
1059 *#                ===============================================
1060 *#
1061 *#****************************************************************************|
1062 *
1063 *# CATCHMENT 201 - CONTROLLED DISCHARGE FROM BUILDING ROOF TO GUELPH LINE SEWER
1064 ----------------------
1065 | CALIB STANDHYD | Area (ha)= .29
1066 | 01:201 DT= 1.00 | Total Imp(%)= 99.00 Dir. Conn.(%)= 99.00
1067 ----------------------
1068 IMPERVIOUS PERVIOUS (i)
1069 Surface Area (ha)= .28 .00
1070 Dep. Storage (mm)= 1.00 5.00



1071 Average Slope (%)= 1.00 1.00
1072 Length (m)= 10.00 10.00
1073 Mannings n = .013 .250
1074
1075 Max.eff.Inten.(mm/hr)= 117.72 41.03
1076 over (min) 1.00 6.00
1077 Storage Coeff. (min)= .60 (ii) 6.00 (ii)
1078 Unit Hyd. Tpeak (min)= 1.00 6.00
1079 Unit Hyd. peak (cms)= 1.38 .19
1080 *TOTALS*
1081 PEAK FLOW (cms)= .09 .00 .093 (iii)
1082 TIME TO PEAK (hrs)= 1.32 1.40 1.333
1083 RUNOFF VOLUME (mm)= 55.03 19.19 54.672
1084 TOTAL RAINFALL (mm)= 56.03 56.03 56.030
1085 RUNOFF COEFFICIENT = .98 .34 .976
1086
1087 (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
1088 CN* = 75.0 Ia = Dep. Storage (Above)
1089 (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
1090 THAN THE STORAGE COEFFICIENT.
1091 (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
1092
1093 -------------------------------------------------------------------------------------
1094 025:0007-----------------------------------------------------------------------------
1095 *#Route CATCHMENT 201 Through ORIFICE + SWM TANK
1096 ---------------------
1097 | ROUTE RESERVOIR | Requested routing time step = 1.0 min.
1098 | IN>01:(201 ) |
1099 | OUT<02:(TANK-S) | ========= OUTLFOW STORAGE TABLE =========
1100 --------------------- OUTFLOW STORAGE | OUTFLOW STORAGE
1101 (cms) (ha.m.) | (cms) (ha.m.)
1102 .000 .0000E+00 | .017 .5200E-02
1103 .000 .4000E-03 | .021 .7600E-02
1104 .010 .2000E-02 | .024 .1000E-01
1105 .014 .3600E-02 | .000 .0000E+00
1106
1107 ROUTING RESULTS AREA QPEAK TPEAK R.V.
1108 -------------------- (ha) (cms) (hrs) (mm)
1109 INFLOW >01: (201 ) .29 .093 1.333 54.672
1110 OUTFLOW<02: (TANK-S) .29 .020 1.517 53.277
1111 OVERFLOW<04: (TANK-O) .00 .000 .000 .000
1112
1113 TOTAL NUMBER OF SIMULATED OVERFLOWS = 0
1114 CUMULATIVE TIME OF OVERFLOWS (hours)= .00
1115 PERCENTAGE OF TIME OVERFLOWING (%)= .00
1116
1117
1118 PEAK FLOW REDUCTION [Qout/Qin](%)= 21.903
1119 TIME SHIFT OF PEAK FLOW (min)= 11.00
1120 MAXIMUM STORAGE USED (ha.m.)=.7334E-02
1121
1122 *** WARNING: Outflow volume is less than inflow volume.
1123 -------------------------------------------------------------------------------------
1124 025:0008-----------------------------------------------------------------------------
1125 *# CATCHMENT 202 - UNCONTROLLED DISCHARGE FROM PERIMETER OF SITE TO GUELPH LINE
1126 ----------------------
1127 | CALIB STANDHYD | Area (ha)= .02
1128 | 05:202 DT= 1.00 | Total Imp(%)= 55.00 Dir. Conn.(%)= 55.00
1129 ----------------------
1130 IMPERVIOUS PERVIOUS (i)
1131 Surface Area (ha)= .01 .01
1132 Dep. Storage (mm)= 1.00 5.00
1133 Average Slope (%)= 4.00 2.00
1134 Length (m)= 5.00 5.00



1135 Mannings n = .013 .250
1136
1137 Max.eff.Inten.(mm/hr)= 117.72 45.32
1138 over (min) 1.00 3.00
1139 Storage Coeff. (min)= .26 (ii) 3.04 (ii)
1140 Unit Hyd. Tpeak (min)= 1.00 3.00
1141 Unit Hyd. peak (cms)= 1.66 .37
1142 *TOTALS*
1143 PEAK FLOW (cms)= .00 .00 .004 (iii)
1144 TIME TO PEAK (hrs)= 1.30 1.35 1.333
1145 RUNOFF VOLUME (mm)= 55.03 19.19 38.902
1146 TOTAL RAINFALL (mm)= 56.03 56.03 56.030
1147 RUNOFF COEFFICIENT = .98 .34 .694
1148
1149 (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
1150 CN* = 75.0 Ia = Dep. Storage (Above)
1151 (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
1152 THAN THE STORAGE COEFFICIENT.
1153 (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
1154
1155 -------------------------------------------------------------------------------------
1156 025:0009-----------------------------------------------------------------------------
1157 *# TOTAL FLOW TO GUELPH LINE
1158 ------------------------
1159 | ADD HYD (201+202 ) | ID: NHYD AREA QPEAK TPEAK R.V. DWF
1160 ------------------------ (ha) (cms) (hrs) (mm) (cms)
1161 ID1 02:TANK-SWM .29 .020 1.52 53.28 .000
1162 +ID2 04:TANK-OVF .00 .000 .00 .00 .000 **DRY**
1163 +ID3 05:202 .02 .004 1.33 38.90 .000
1164 ============================================================
1165 SUM 06:201+202 .31 .023 1.33 52.38 .000
1166
1167 NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
1168
1169 -------------------------------------------------------------------------------------
1170 025:0010-----------------------------------------------------------------------------
1171 *# CATCHMENT 203 - UNCONTROLLED DISCHARGE TO WATERFRONT TRAIL
1172 ----------------------
1173 | CALIB NASHYD | Area (ha)= .08 Curve Number (CN)=75.00
1174 | 07:203 DT= 1.00 | Ia (mm)= 5.000 # of Linear Res.(N)= 3.00
1175 ---------------------- U.H. Tp(hrs)= .200
1176
1177 Unit Hyd Qpeak (cms)= .015
1178
1179 PEAK FLOW (cms)= .004 (i)
1180 TIME TO PEAK (hrs)= 1.550
1181 RUNOFF VOLUME (mm)= 19.185
1182 TOTAL RAINFALL (mm)= 56.030
1183 RUNOFF COEFFICIENT = .342
1184
1185 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
1186
1187 -------------------------------------------------------------------------------------
1188 025:0011-----------------------------------------------------------------------------
1189 *# TOTAL FLOW FROM SITE (CONTROLLED+UNCONTROLLED)
1190 ------------------------
1191 | ADD HYD (TOTALSITE ) | ID: NHYD AREA QPEAK TPEAK R.V. DWF
1192 ------------------------ (ha) (cms) (hrs) (mm) (cms)
1193 ID1 06:201+202 .31 .023 1.33 52.38 .000
1194 +ID2 07:203 .08 .004 1.55 19.19 .000
1195 ============================================================
1196 SUM 08:TOTALSITE .38 .026 1.50 45.77 .000
1197
1198 NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.



1199
1200 -------------------------------------------------------------------------------------
1201 025:0012-----------------------------------------------------------------------------
1202 ********************************************************************************
1203 *RUN REMAINING DESIGN STORMS (BURLINGTON CHICAGO 5 TO 100-YR)
1204 *
1205 -------------------------------------------------------------------------------------
1206 025:0002-----------------------------------------------------------------------------
1207 *
1208 -------------------------------------------------------------------------------------
1209 025:0002-----------------------------------------------------------------------------
1210 *
1211 -------------------------------------------------------------------------------------
1212 025:0002-----------------------------------------------------------------------------
1213 *
1214 ** END OF RUN : 49
1215
1216 *******************************************************************************
1217
1218
1219
1220
1221
1222 --------------------
1223 | START | Project dir.:

Q:\45401\100\SWM\SWMHYMO\
1224 -------------------- Rainfall dir.:

Q:\45401\100\SWM\SWMHYMO\
1225 TZERO = .00 hrs on 0
1226 METOUT= 2 (output = METRIC)
1227 NRUN = 050
1228 NSTORM= 1
1229 # 1=BURL_050.stm
1230 -------------------------------------------------------------------------------------
1231 050:0002-----------------------------------------------------------------------------
1232 *#****************************************************************************|
1233 *#  Project Name: 418-422 Guelph Line Development
1234 *#  JOB NUMBER  : 45401-100
1235 *#  Date        : OCTOBER 2019
1236 *#  Modeller    :

RDZ
1237 *#  Company     : MTE CONSULTANTS

INC.
1238 *#  File        : RoselandBowl.dat
1239 *#****************************************************************************|
1240 *#
1241 *# !!! NOTE - THIS MODEL CONTAINS BOTH PRE AND POST DEVELOPMENT MODELING !!!
1242 *#
1243 *#****************************************************************************|
1244 *#
1245 -------------------------------------------------------------------------------------
1246 050:0002-----------------------------------------------------------------------------
1247 *
1248 --------------------
1249 | READ STORM | Filename: 50-YR BURLINGTON CHICAGO STORM (4-HR DUR
1250 | Ptotal= 61.96 mm| Comments: 50-YR BURLINGTON CHICAGO STORM (4-HR DUR
1251 --------------------
1252 TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
1253 hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
1254 .17 4.451 | 1.17 31.613 | 2.17 10.180 | 3.17 5.306
1255 .33 5.067 | 1.33 129.819 | 2.33 8.734 | 3.33 4.946
1256 .50 5.921 | 1.50 41.194 | 2.50 7.683 | 3.50 4.637
1257 .67 7.198 | 1.67 22.439 | 2.67 6.881 | 3.67 4.369
1258 .83 9.350 | 1.83 15.757 | 2.83 6.247 | 3.83 4.135



1259 1.00 13.879 | 2.00 12.303 | 3.00 5.733 | 4.00 3.927
1260
1261 -------------------------------------------------------------------------------------
1262 050:0003-----------------------------------------------------------------------------
1263 *
1264 *#****************************************************************************|
1265 *#
1266 *#                   PRE-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING
1267 *#                   ==============================================
1268 *#
1269 *#****************************************************************************|
1270 *
1271 *# CATCHMENT AREA 101 - EXISTING CONDITIONS DRAINING TO WATERFRONT TRAIL
1272 ----------------------
1273 | CALIB STANDHYD | Area (ha)= .27
1274 | 01:101 DT= 1.00 | Total Imp(%)= 28.00 Dir. Conn.(%)= 28.00
1275 ----------------------
1276 IMPERVIOUS PERVIOUS (i)
1277 Surface Area (ha)= .08 .19
1278 Dep. Storage (mm)= 1.00 5.00
1279 Average Slope (%)= 2.00 5.00
1280 Length (m)= 25.00 30.00
1281 Mannings n = .013 .250
1282
1283 Max.eff.Inten.(mm/hr)= 129.82 47.58
1284 over (min) 1.00 7.00
1285 Storage Coeff. (min)= .81 (ii) 6.89 (ii)
1286 Unit Hyd. Tpeak (min)= 1.00 7.00
1287 Unit Hyd. peak (cms)= 1.20 .16
1288 *TOTALS*
1289 PEAK FLOW (cms)= .03 .02 .040 (iii)
1290 TIME TO PEAK (hrs)= 1.33 1.42 1.333
1291 RUNOFF VOLUME (mm)= 60.96 22.91 33.564
1292 TOTAL RAINFALL (mm)= 61.96 61.96 61.962
1293 RUNOFF COEFFICIENT = .98 .37 .542
1294
1295 (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
1296 CN* = 75.0 Ia = Dep. Storage (Above)
1297 (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
1298 THAN THE STORAGE COEFFICIENT.
1299 (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
1300
1301 -------------------------------------------------------------------------------------
1302 050:0004-----------------------------------------------------------------------------
1303 *# CATCHMENT AREA 102 - EXISTING CONDITIONS DRAINING TO GUELPH LINE STM SEWER
1304 ----------------------
1305 | CALIB STANDHYD | Area (ha)= .11
1306 | 02:102 DT= 1.00 | Total Imp(%)= 98.00 Dir. Conn.(%)= 98.00
1307 ----------------------
1308 IMPERVIOUS PERVIOUS (i)
1309 Surface Area (ha)= .11 .00
1310 Dep. Storage (mm)= 1.00 5.00
1311 Average Slope (%)= 2.00 8.00
1312 Length (m)= 20.00 3.50
1313 Mannings n = .013 .250
1314
1315 Max.eff.Inten.(mm/hr)= 129.82 55.67
1316 over (min) 1.00 2.00
1317 Storage Coeff. (min)= .71 (ii) 2.08 (ii)
1318 Unit Hyd. Tpeak (min)= 1.00 2.00
1319 Unit Hyd. peak (cms)= 1.28 .55
1320 *TOTALS*
1321 PEAK FLOW (cms)= .04 .00 .040 (iii)
1322 TIME TO PEAK (hrs)= 1.33 1.33 1.333



1323 RUNOFF VOLUME (mm)= 60.96 22.91 60.201
1324 TOTAL RAINFALL (mm)= 61.96 61.96 61.962
1325 RUNOFF COEFFICIENT = .98 .37 .972
1326
1327 (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
1328 CN* = 75.0 Ia = Dep. Storage (Above)
1329 (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
1330 THAN THE STORAGE COEFFICIENT.
1331 (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
1332
1333 -------------------------------------------------------------------------------------
1334 050:0005-----------------------------------------------------------------------------
1335 *# TOTAL EXISTING FLOW FROM SITE
1336 ------------------------
1337 | ADD HYD (101+102 ) | ID: NHYD AREA QPEAK TPEAK R.V. DWF
1338 ------------------------ (ha) (cms) (hrs) (mm) (cms)
1339 ID1 01:101 .27 .040 1.33 33.56 .000
1340 +ID2 02:102 .11 .040 1.33 60.20 .000
1341 ============================================================
1342 SUM 03:101+102 .38 .081 1.33 41.45 .000
1343
1344 NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
1345
1346 -------------------------------------------------------------------------------------
1347 050:0006-----------------------------------------------------------------------------
1348 *#****************************************************************************|
1349 *#
1350 *#                POST-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING
1351 *#                ===============================================
1352 *#
1353 *#****************************************************************************|
1354 *
1355 *# CATCHMENT 201 - CONTROLLED DISCHARGE FROM BUILDING ROOF TO GUELPH LINE SEWER
1356 ----------------------
1357 | CALIB STANDHYD | Area (ha)= .29
1358 | 01:201 DT= 1.00 | Total Imp(%)= 99.00 Dir. Conn.(%)= 99.00
1359 ----------------------
1360 IMPERVIOUS PERVIOUS (i)
1361 Surface Area (ha)= .28 .00
1362 Dep. Storage (mm)= 1.00 5.00
1363 Average Slope (%)= 1.00 1.00
1364 Length (m)= 10.00 10.00
1365 Mannings n = .013 .250
1366
1367 Max.eff.Inten.(mm/hr)= 129.82 49.34
1368 over (min) 1.00 6.00
1369 Storage Coeff. (min)= .58 (ii) 5.60 (ii)
1370 Unit Hyd. Tpeak (min)= 1.00 6.00
1371 Unit Hyd. peak (cms)= 1.40 .20
1372 *TOTALS*
1373 PEAK FLOW (cms)= .10 .00 .103 (iii)
1374 TIME TO PEAK (hrs)= 1.32 1.38 1.333
1375 RUNOFF VOLUME (mm)= 60.96 22.91 60.581
1376 TOTAL RAINFALL (mm)= 61.96 61.96 61.962
1377 RUNOFF COEFFICIENT = .98 .37 .978
1378
1379 (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
1380 CN* = 75.0 Ia = Dep. Storage (Above)
1381 (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
1382 THAN THE STORAGE COEFFICIENT.
1383 (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
1384
1385 -------------------------------------------------------------------------------------
1386 050:0007-----------------------------------------------------------------------------



1387 *#Route CATCHMENT 201 Through ORIFICE + SWM TANK
1388 ---------------------
1389 | ROUTE RESERVOIR | Requested routing time step = 1.0 min.
1390 | IN>01:(201 ) |
1391 | OUT<02:(TANK-S) | ========= OUTLFOW STORAGE TABLE =========
1392 --------------------- OUTFLOW STORAGE | OUTFLOW STORAGE
1393 (cms) (ha.m.) | (cms) (ha.m.)
1394 .000 .0000E+00 | .017 .5200E-02
1395 .000 .4000E-03 | .021 .7600E-02
1396 .010 .2000E-02 | .024 .1000E-01
1397 .014 .3600E-02 | .000 .0000E+00
1398
1399 ROUTING RESULTS AREA QPEAK TPEAK R.V.
1400 -------------------- (ha) (cms) (hrs) (mm)
1401 INFLOW >01: (201 ) .29 .103 1.333 60.581
1402 OUTFLOW<02: (TANK-S) .29 .022 1.517 59.186
1403 OVERFLOW<04: (TANK-O) .00 .000 .000 .000
1404
1405 TOTAL NUMBER OF SIMULATED OVERFLOWS = 0
1406 CUMULATIVE TIME OF OVERFLOWS (hours)= .00
1407 PERCENTAGE OF TIME OVERFLOWING (%)= .00
1408
1409
1410 PEAK FLOW REDUCTION [Qout/Qin](%)= 21.026
1411 TIME SHIFT OF PEAK FLOW (min)= 11.00
1412 MAXIMUM STORAGE USED (ha.m.)=.8181E-02
1413
1414 *** WARNING: Outflow volume is less than inflow volume.
1415 -------------------------------------------------------------------------------------
1416 050:0008-----------------------------------------------------------------------------
1417 *# CATCHMENT 202 - UNCONTROLLED DISCHARGE FROM PERIMETER OF SITE TO GUELPH LINE
1418 ----------------------
1419 | CALIB STANDHYD | Area (ha)= .02
1420 | 05:202 DT= 1.00 | Total Imp(%)= 55.00 Dir. Conn.(%)= 55.00
1421 ----------------------
1422 IMPERVIOUS PERVIOUS (i)
1423 Surface Area (ha)= .01 .01
1424 Dep. Storage (mm)= 1.00 5.00
1425 Average Slope (%)= 4.00 2.00
1426 Length (m)= 5.00 5.00
1427 Mannings n = .013 .250
1428
1429 Max.eff.Inten.(mm/hr)= 129.82 54.19
1430 over (min) 1.00 3.00
1431 Storage Coeff. (min)= .25 (ii) 2.84 (ii)
1432 Unit Hyd. Tpeak (min)= 1.00 3.00
1433 Unit Hyd. peak (cms)= 1.67 .39
1434 *TOTALS*
1435 PEAK FLOW (cms)= .00 .00 .005 (iii)
1436 TIME TO PEAK (hrs)= 1.23 1.35 1.333
1437 RUNOFF VOLUME (mm)= 60.96 22.91 43.838
1438 TOTAL RAINFALL (mm)= 61.96 61.96 61.962
1439 RUNOFF COEFFICIENT = .98 .37 .708
1440
1441 (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
1442 CN* = 75.0 Ia = Dep. Storage (Above)
1443 (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
1444 THAN THE STORAGE COEFFICIENT.
1445 (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
1446
1447 -------------------------------------------------------------------------------------
1448 050:0009-----------------------------------------------------------------------------
1449 *# TOTAL FLOW TO GUELPH LINE
1450 ------------------------



1451 | ADD HYD (201+202 ) | ID: NHYD AREA QPEAK TPEAK R.V. DWF
1452 ------------------------ (ha) (cms) (hrs) (mm) (cms)
1453 ID1 02:TANK-SWM .29 .022 1.52 59.19 .000
1454 +ID2 04:TANK-OVF .00 .000 .00 .00 .000 **DRY**
1455 +ID3 05:202 .02 .005 1.33 43.84 .000
1456 ============================================================
1457 SUM 06:201+202 .31 .025 1.33 58.23 .000
1458
1459 NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
1460
1461 -------------------------------------------------------------------------------------
1462 050:0010-----------------------------------------------------------------------------
1463 *# CATCHMENT 203 - UNCONTROLLED DISCHARGE TO WATERFRONT TRAIL
1464 ----------------------
1465 | CALIB NASHYD | Area (ha)= .08 Curve Number (CN)=75.00
1466 | 07:203 DT= 1.00 | Ia (mm)= 5.000 # of Linear Res.(N)= 3.00
1467 ---------------------- U.H. Tp(hrs)= .200
1468
1469 Unit Hyd Qpeak (cms)= .015
1470
1471 PEAK FLOW (cms)= .005 (i)
1472 TIME TO PEAK (hrs)= 1.550
1473 RUNOFF VOLUME (mm)= 22.904
1474 TOTAL RAINFALL (mm)= 61.962
1475 RUNOFF COEFFICIENT = .370
1476
1477 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
1478
1479 -------------------------------------------------------------------------------------
1480 050:0011-----------------------------------------------------------------------------
1481 *# TOTAL FLOW FROM SITE (CONTROLLED+UNCONTROLLED)
1482 ------------------------
1483 | ADD HYD (TOTALSITE ) | ID: NHYD AREA QPEAK TPEAK R.V. DWF
1484 ------------------------ (ha) (cms) (hrs) (mm) (cms)
1485 ID1 06:201+202 .31 .025 1.33 58.23 .000
1486 +ID2 07:203 .08 .005 1.55 22.90 .000
1487 ============================================================
1488 SUM 08:TOTALSITE .38 .028 1.50 51.20 .000
1489
1490 NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
1491
1492 -------------------------------------------------------------------------------------
1493 050:0012-----------------------------------------------------------------------------
1494 ********************************************************************************
1495 *RUN REMAINING DESIGN STORMS (BURLINGTON CHICAGO 5 TO 100-YR)
1496 *
1497 -------------------------------------------------------------------------------------
1498 050:0002-----------------------------------------------------------------------------
1499 *
1500 -------------------------------------------------------------------------------------
1501 050:0002-----------------------------------------------------------------------------
1502 *
1503 -------------------------------------------------------------------------------------
1504 050:0002-----------------------------------------------------------------------------
1505 *
1506 -------------------------------------------------------------------------------------
1507 050:0002-----------------------------------------------------------------------------
1508 *
1509 ** END OF RUN : 99
1510
1511 *******************************************************************************
1512
1513
1514



1515
1516
1517 --------------------
1518 | START | Project dir.:

Q:\45401\100\SWM\SWMHYMO\
1519 -------------------- Rainfall dir.:

Q:\45401\100\SWM\SWMHYMO\
1520 TZERO = .00 hrs on 0
1521 METOUT= 2 (output = METRIC)
1522 NRUN = 100
1523 NSTORM= 1
1524 # 1=BURL_100.stm
1525 -------------------------------------------------------------------------------------
1526 100:0002-----------------------------------------------------------------------------
1527 *#****************************************************************************|
1528 *#  Project Name: 418-422 Guelph Line Development
1529 *#  JOB NUMBER  : 45401-100
1530 *#  Date        : OCTOBER 2019
1531 *#  Modeller    :

RDZ
1532 *#  Company     : MTE CONSULTANTS

INC.
1533 *#  File        : RoselandBowl.dat
1534 *#****************************************************************************|
1535 *#
1536 *# !!! NOTE - THIS MODEL CONTAINS BOTH PRE AND POST DEVELOPMENT MODELING !!!
1537 *#
1538 *#****************************************************************************|
1539 *#
1540 -------------------------------------------------------------------------------------
1541 100:0002-----------------------------------------------------------------------------
1542 *
1543 --------------------
1544 | READ STORM | Filename: 100-YR BURLINGTON CHICAGO STORM (4-HR DU
1545 | Ptotal= 67.72 mm| Comments: 100-YR BURLINGTON CHICAGO STORM (4-HR DU
1546 --------------------
1547 TIME RAIN | TIME RAIN | TIME RAIN | TIME RAIN
1548 hrs mm/hr | hrs mm/hr | hrs mm/hr | hrs mm/hr
1549 .17 4.865 | 1.17 34.553 | 2.17 11.126 | 3.17 5.800
1550 .33 5.538 | 1.33 141.892 | 2.33 9.547 | 3.33 5.406
1551 .50 6.472 | 1.50 45.024 | 2.50 8.397 | 3.50 5.068
1552 .67 7.868 | 1.67 24.526 | 2.67 7.521 | 3.67 4.776
1553 .83 10.219 | 1.83 17.223 | 2.83 6.828 | 3.83 4.519
1554 1.00 15.170 | 2.00 13.447 | 3.00 6.266 | 4.00 4.292
1555
1556 -------------------------------------------------------------------------------------
1557 100:0003-----------------------------------------------------------------------------
1558 *
1559 *#****************************************************************************|
1560 *#
1561 *#                   PRE-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING
1562 *#                   ==============================================
1563 *#
1564 *#****************************************************************************|
1565 *
1566 *# CATCHMENT AREA 101 - EXISTING CONDITIONS DRAINING TO WATERFRONT TRAIL
1567 ----------------------
1568 | CALIB STANDHYD | Area (ha)= .27
1569 | 01:101 DT= 1.00 | Total Imp(%)= 28.00 Dir. Conn.(%)= 28.00
1570 ----------------------
1571 IMPERVIOUS PERVIOUS (i)
1572 Surface Area (ha)= .08 .19
1573 Dep. Storage (mm)= 1.00 5.00
1574 Average Slope (%)= 2.00 5.00



1575 Length (m)= 25.00 30.00
1576 Mannings n = .013 .250
1577
1578 Max.eff.Inten.(mm/hr)= 141.89 57.99
1579 over (min) 1.00 6.00
1580 Storage Coeff. (min)= .79 (ii) 6.40 (ii)
1581 Unit Hyd. Tpeak (min)= 1.00 6.00
1582 Unit Hyd. peak (cms)= 1.22 .18
1583 *TOTALS*
1584 PEAK FLOW (cms)= .03 .02 .047 (iii)
1585 TIME TO PEAK (hrs)= 1.33 1.40 1.333
1586 RUNOFF VOLUME (mm)= 66.72 26.69 37.902
1587 TOTAL RAINFALL (mm)= 67.72 67.72 67.724
1588 RUNOFF COEFFICIENT = .99 .39 .560
1589
1590 (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
1591 CN* = 75.0 Ia = Dep. Storage (Above)
1592 (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
1593 THAN THE STORAGE COEFFICIENT.
1594 (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
1595
1596 -------------------------------------------------------------------------------------
1597 100:0004-----------------------------------------------------------------------------
1598 *# CATCHMENT AREA 102 - EXISTING CONDITIONS DRAINING TO GUELPH LINE STM SEWER
1599 ----------------------
1600 | CALIB STANDHYD | Area (ha)= .11
1601 | 02:102 DT= 1.00 | Total Imp(%)= 98.00 Dir. Conn.(%)= 98.00
1602 ----------------------
1603 IMPERVIOUS PERVIOUS (i)
1604 Surface Area (ha)= .11 .00
1605 Dep. Storage (mm)= 1.00 5.00
1606 Average Slope (%)= 2.00 8.00
1607 Length (m)= 20.00 3.50
1608 Mannings n = .013 .250
1609
1610 Max.eff.Inten.(mm/hr)= 141.89 65.03
1611 over (min) 1.00 2.00
1612 Storage Coeff. (min)= .69 (ii) 1.97 (ii)
1613 Unit Hyd. Tpeak (min)= 1.00 2.00
1614 Unit Hyd. peak (cms)= 1.30 .56
1615 *TOTALS*
1616 PEAK FLOW (cms)= .04 .00 .044 (iii)
1617 TIME TO PEAK (hrs)= 1.32 1.33 1.333
1618 RUNOFF VOLUME (mm)= 66.72 26.69 65.923
1619 TOTAL RAINFALL (mm)= 67.72 67.72 67.724
1620 RUNOFF COEFFICIENT = .99 .39 .973
1621
1622 (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
1623 CN* = 75.0 Ia = Dep. Storage (Above)
1624 (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
1625 THAN THE STORAGE COEFFICIENT.
1626 (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
1627
1628 -------------------------------------------------------------------------------------
1629 100:0005-----------------------------------------------------------------------------
1630 *# TOTAL EXISTING FLOW FROM SITE
1631 ------------------------
1632 | ADD HYD (101+102 ) | ID: NHYD AREA QPEAK TPEAK R.V. DWF
1633 ------------------------ (ha) (cms) (hrs) (mm) (cms)
1634 ID1 01:101 .27 .047 1.33 37.90 .000
1635 +ID2 02:102 .11 .044 1.33 65.92 .000
1636 ============================================================
1637 SUM 03:101+102 .38 .091 1.33 46.20 .000
1638



1639 NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
1640
1641 -------------------------------------------------------------------------------------
1642 100:0006-----------------------------------------------------------------------------
1643 *#****************************************************************************|
1644 *#
1645 *#                POST-DEVELOPMENT CONDITIONS HYDROLOGIC MODELING
1646 *#                ===============================================
1647 *#
1648 *#****************************************************************************|
1649 *
1650 *# CATCHMENT 201 - CONTROLLED DISCHARGE FROM BUILDING ROOF TO GUELPH LINE SEWER
1651 ----------------------
1652 | CALIB STANDHYD | Area (ha)= .29
1653 | 01:201 DT= 1.00 | Total Imp(%)= 99.00 Dir. Conn.(%)= 99.00
1654 ----------------------
1655 IMPERVIOUS PERVIOUS (i)
1656 Surface Area (ha)= .28 .00
1657 Dep. Storage (mm)= 1.00 5.00
1658 Average Slope (%)= 1.00 1.00
1659 Length (m)= 10.00 10.00
1660 Mannings n = .013 .250
1661
1662 Max.eff.Inten.(mm/hr)= 141.89 59.87
1663 over (min) 1.00 5.00
1664 Storage Coeff. (min)= .56 (ii) 5.20 (ii)
1665 Unit Hyd. Tpeak (min)= 1.00 5.00
1666 Unit Hyd. peak (cms)= 1.42 .22
1667 *TOTALS*
1668 PEAK FLOW (cms)= .11 .00 .112 (iii)
1669 TIME TO PEAK (hrs)= 1.30 1.37 1.333
1670 RUNOFF VOLUME (mm)= 66.72 26.69 66.324
1671 TOTAL RAINFALL (mm)= 67.72 67.72 67.724
1672 RUNOFF COEFFICIENT = .99 .39 .979
1673
1674 (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
1675 CN* = 75.0 Ia = Dep. Storage (Above)
1676 (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
1677 THAN THE STORAGE COEFFICIENT.
1678 (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
1679
1680 -------------------------------------------------------------------------------------
1681 100:0007-----------------------------------------------------------------------------
1682 *#Route CATCHMENT 201 Through ORIFICE + SWM TANK
1683 ---------------------
1684 | ROUTE RESERVOIR | Requested routing time step = 1.0 min.
1685 | IN>01:(201 ) |
1686 | OUT<02:(TANK-S) | ========= OUTLFOW STORAGE TABLE =========
1687 --------------------- OUTFLOW STORAGE | OUTFLOW STORAGE
1688 (cms) (ha.m.) | (cms) (ha.m.)
1689 .000 .0000E+00 | .017 .5200E-02
1690 .000 .4000E-03 | .021 .7600E-02
1691 .010 .2000E-02 | .024 .1000E-01
1692 .014 .3600E-02 | .000 .0000E+00
1693
1694 ROUTING RESULTS AREA QPEAK TPEAK R.V.
1695 -------------------- (ha) (cms) (hrs) (mm)
1696 INFLOW >01: (201 ) .29 .112 1.333 66.324
1697 OUTFLOW<02: (TANK-S) .29 .023 1.517 64.929
1698 OVERFLOW<04: (TANK-O) .00 .000 .000 .000
1699
1700 TOTAL NUMBER OF SIMULATED OVERFLOWS = 0
1701 CUMULATIVE TIME OF OVERFLOWS (hours)= .00
1702 PERCENTAGE OF TIME OVERFLOWING (%)= .00



1703
1704
1705 PEAK FLOW REDUCTION [Qout/Qin](%)= 20.241
1706 TIME SHIFT OF PEAK FLOW (min)= 11.00
1707 MAXIMUM STORAGE USED (ha.m.)=.9032E-02
1708
1709 *** WARNING: Outflow volume is less than inflow volume.
1710 -------------------------------------------------------------------------------------
1711 100:0008-----------------------------------------------------------------------------
1712 *# CATCHMENT 202 - UNCONTROLLED DISCHARGE FROM PERIMETER OF SITE TO GUELPH LINE
1713 ----------------------
1714 | CALIB STANDHYD | Area (ha)= .02
1715 | 05:202 DT= 1.00 | Total Imp(%)= 55.00 Dir. Conn.(%)= 55.00
1716 ----------------------
1717 IMPERVIOUS PERVIOUS (i)
1718 Surface Area (ha)= .01 .01
1719 Dep. Storage (mm)= 1.00 5.00
1720 Average Slope (%)= 4.00 2.00
1721 Length (m)= 5.00 5.00
1722 Mannings n = .013 .250
1723
1724 Max.eff.Inten.(mm/hr)= 141.89 63.39
1725 over (min) 1.00 3.00
1726 Storage Coeff. (min)= .24 (ii) 2.68 (ii)
1727 Unit Hyd. Tpeak (min)= 1.00 3.00
1728 Unit Hyd. peak (cms)= 1.67 .40
1729 *TOTALS*
1730 PEAK FLOW (cms)= .00 .00 .005 (iii)
1731 TIME TO PEAK (hrs)= 1.23 1.33 1.333
1732 RUNOFF VOLUME (mm)= 66.72 26.69 48.710
1733 TOTAL RAINFALL (mm)= 67.72 67.72 67.724
1734 RUNOFF COEFFICIENT = .99 .39 .719
1735
1736 (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
1737 CN* = 75.0 Ia = Dep. Storage (Above)
1738 (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
1739 THAN THE STORAGE COEFFICIENT.
1740 (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
1741
1742 -------------------------------------------------------------------------------------
1743 100:0009-----------------------------------------------------------------------------
1744 *# TOTAL FLOW TO GUELPH LINE
1745 ------------------------
1746 | ADD HYD (201+202 ) | ID: NHYD AREA QPEAK TPEAK R.V. DWF
1747 ------------------------ (ha) (cms) (hrs) (mm) (cms)
1748 ID1 02:TANK-SWM .29 .023 1.52 64.93 .000
1749 +ID2 04:TANK-OVF .00 .000 .00 .00 .000 **DRY**
1750 +ID3 05:202 .02 .005 1.33 48.71 .000
1751 ============================================================
1752 SUM 06:201+202 .31 .027 1.33 63.92 .000
1753
1754 NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
1755
1756 -------------------------------------------------------------------------------------
1757 100:0010-----------------------------------------------------------------------------
1758 *# CATCHMENT 203 - UNCONTROLLED DISCHARGE TO WATERFRONT TRAIL
1759 ----------------------
1760 | CALIB NASHYD | Area (ha)= .08 Curve Number (CN)=75.00
1761 | 07:203 DT= 1.00 | Ia (mm)= 5.000 # of Linear Res.(N)= 3.00
1762 ---------------------- U.H. Tp(hrs)= .200
1763
1764 Unit Hyd Qpeak (cms)= .015
1765
1766 PEAK FLOW (cms)= .006 (i)



1767 TIME TO PEAK (hrs)= 1.533
1768 RUNOFF VOLUME (mm)= 26.688
1769 TOTAL RAINFALL (mm)= 67.724
1770 RUNOFF COEFFICIENT = .394
1771
1772 (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
1773
1774 -------------------------------------------------------------------------------------
1775 100:0011-----------------------------------------------------------------------------
1776 *# TOTAL FLOW FROM SITE (CONTROLLED+UNCONTROLLED)
1777 ------------------------
1778 | ADD HYD (TOTALSITE ) | ID: NHYD AREA QPEAK TPEAK R.V. DWF
1779 ------------------------ (ha) (cms) (hrs) (mm) (cms)
1780 ID1 06:201+202 .31 .027 1.33 63.92 .000
1781 +ID2 07:203 .08 .006 1.53 26.69 .000
1782 ============================================================
1783 SUM 08:TOTALSITE .38 .030 1.50 56.51 .000
1784
1785 NOTE: PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
1786
1787 -------------------------------------------------------------------------------------
1788 100:0012-----------------------------------------------------------------------------
1789 ********************************************************************************
1790 *RUN REMAINING DESIGN STORMS (BURLINGTON CHICAGO 5 TO 100-YR)
1791 *
1792 -------------------------------------------------------------------------------------
1793 100:0002-----------------------------------------------------------------------------
1794 *
1795 -------------------------------------------------------------------------------------
1796 100:0002-----------------------------------------------------------------------------
1797 *
1798 -------------------------------------------------------------------------------------
1799 100:0002-----------------------------------------------------------------------------
1800 *
1801 -------------------------------------------------------------------------------------
1802 100:0002-----------------------------------------------------------------------------
1803 *
1804 -------------------------------------------------------------------------------------
1805 100:0002-----------------------------------------------------------------------------
1806 *
1807 FINISH
1808 -------------------------------------------------------------------------------------
1809 *************************************************************************************
1810 WARNINGS / ERRORS / NOTES
1811 -------------------------
1812 002:0007 ROUTE RESERVOIR
1813 *** WARNING: Outflow volume is less than inflow volume.
1814 *** WARNING: Outflow volume is less than inflow volume.
1815 *** WARNING: Outflow volume is less than inflow volume.
1816 *** WARNING: Outflow volume is less than inflow volume.
1817 *** WARNING: Outflow volume is less than inflow volume.
1818 *** WARNING: Outflow volume is less than inflow volume.
1819 Simulation ended on 2019-10-18 at 13:05:13
1820 =====================================================================================
1821
1822



APPENDIX C

SANITARY DEMAND CALCULATIONS



418 & 422 Guelph Line
City of Burlington
Project No: 45401-100
Date: October 2019
By: RDZ

Sanitary Demand Calculations

Total Total Total Peaked Demand % of Sewer Capacity for the
Location Demand Peaked Demand 3 +Infiltration 4 1500mm diameter Sanitary Sewer

(persons) (L/s) (L/s) (L/s) (L/s) within Burlington St. E

1 Bedroom 2 262 0.834 0.834 3.343
2 Bedroom 4 140 0.446 0.446 1.786
3 Bedroom 6 24 0.076 0.076 0.306
Sub Total 426 1.356 1.356 5.436

Sewer Capacity = 3793.24 L/s

Totals 426 1.356 1.356 5.436 5.545 0.15%

Residential Daily Demands 275 L/ca/day Note 1: Population Density based on OBC Section 3.1.17.1, Clause 1(b). 2 persons per bedroom.
0.0032 L/ca/sec Note 2: Residential Demand based on Halton Region W/WW Design Manual Section 3.2.2

Harmon Peaking Factor 4 Note 3: Harmon Peaking Factor PF = 1+ 14/(4 + P0.5)
Site Area 0.3817 ha Note 4: Infiltration allowance from Halton Region W/WW Design Manual Section 3.2.4
Infiltration Allowance 0.286 L/s/ha

0.109 L/s

35
4

Total Residential

170

131

Units 5

Residential

Population Density 1 Population Demand 2

Sanitary Demand

Note 5: Unit Count taken from Site plan by KNYMH Architects received October 2019



APPENDIX D

WATER DEMAND CALCULATIONS & ANALYSIS



Kyle

3410 South Service Road, Suite G5
Burlington Ontario L7N 3T2

Valour Capital Management Inc.

Trusting this meets with your approval, we are...

Yours truly,

Mark Schmidt
Jackson Waterworks

Jackson Waterworks has recently completed fire hydrant flow testing at 418-422 Guelph Line in Burlington.

We define the Test Hydrants as the ones being flowed, and the Base Hydrant as the one where static and
residual pressures are recorded. Wherever possible, we inspect the secondary valve for the Test Hydrants to
make sure it is in the fully open position. Likewise, we count the number of turns needed to open the Test
Hydrants (to make sure it is opening completely).

The secondary valve for the Test Hydrant could not be located for inspection at the time of the test.

Testing was completed in accordance with NFPA 291 guidelines.

There were no irregularities to report.

21 July 2019

Mr. Bittman





418 & 422 Guelph Line
City of Burlington Avg. Day 1.0
Project No: 45401-100 Max. Day 2.25
Date: October 2019 Peak Hour 4.0
By: RDZ

Water Demand Calculations

Avg Day Max Day Peak Hour
Location Demand Demand Demand 6

(2 person/bedroom) 2 (persons) (L/s) Qavg (L/s) Qmax.day (L/s) Qpeak (L/s)

1 Bedroom 2 262 0.834 0.834 1.876 3.336
2 Bedroom 4 140 0.446 0.446 1.003 1.782
3 Bedroom 6 24 0.076 0.076 0.172 0.306
Sub Total 426 1.356 1.356 3.051 5.424

Totals 1.356 3.051 5.424

Average Residential Daily Demands 275 L/d/person Qmax.day+fire 336.38 L/s
0.0032 L/s/person

Note 1: Peaking factors based on Halton Region Water & Wastewater Linear Design Manual V3.0
Note 2: Population Density based on OBC Section 3.1.17.1, Clause 1(b). 2 persons per bedroom

Fire Flow 333 L/s Note 3: Water Demands based on Halton Region W/WW Design Manual V3.0
Note 4: Fire flows from FUS (1999) - See attached worksheet
Note 5: Information from Site Statistics by KNYMH Design received October 2019
Note 6:  Peaking factor for peak hour residential demand = 4.0

Water Demand 3 Max Day + Fire Flow Demand

Fire Flow 4

35

170

Units 5

131

4

Peaking Factors1:

Residential Final Demand

Population Density Population Demand
(ea)



418 & 422 Guelph Line
City of Burlington
Project No: 45401-100
Date: October 2019
By: RDZ

FIRE FLOW DEMAND REQUIREMENTS - FIRE UNDERWRITERS SURVEY (FUS GUIDELINES)

Fire flow demands for the FUS method is based on information and guidance provided in "Water Supply for Public Protection" (Fire Underwriters Survey, 1999).

An estimate of the fire flow required is given by the following formula:

   where:
F = the required fire flow in litres per minute
C = coefficient related to the type of construction

= 1.5 for wood frame construction (structure essentially all combustible).
= 1.0 for ordinary construction (brick or other masonry walls, combustible floor and interior)
= 0.8 for non-combustible construction (unprotected metal structural components, masonry or metal walls)
= 0.6 for fire-resistive construction (fully protected frame, floors, roof)

A = Total floor area in square metres

Adjustments to the calculated fire flow can be made based on occupancy, sprinkler protection and exposure to other structures.  The table below summarizes
the adjustments made to the basic fire flow demand.

Area "A" C

(m2) (l/min) (l/s) % Adjusted Fire
Flow (L/min) % Adjustment

(L/min) % Adjustment
(L/min) (L/min) Rounded(

L/min) (L/s)

Mix Use Building 14,704 0.8 21,000 350.0 -15 17,850 -40 -7,140 50 8,925 19,635 20,000 333

*Total GFA based on correspondence from KNYMH Architects dated October 17, 2019

(2) Occupancy (3) Sprinkler (4) Exposure
Non-Combustible -25% 40% credit for adequately designed system per 0 to 3m 25%
Limited Combustible -15%   NFPA 13.  Additional 10% if water supply 3.1 to 10m 20% Calculate for all
Combustible No charge   standard for both the system and fire department 10.1 to 20m 15% sides.  Maximum
Free Burning 15%   hose lines. 20.1 to 30m 10% charge shall not
Rapid Burning 25% 30.1 to 45m 5% exceed 75%

Side Distance Exposure
Left 3.14m 20
Right 36.10m 5
Top 14.12m 15
Bottom 24.10m 10

Fire Flow
(1) (2) (3) (4) Final Adjusted

Building
Fire Flow "F" Occupancy Sprinkler Exposure

ACF 220=



418 & 422 Guelph Line
City of Burlington
FIRE FLOW ANALYSIS

Project Number: 45401-100
Date: 7/26/2019
Design By: RDZ
File:

CALCULATION OF RESIDUAL PRESSURE AT PROPOSED BUILDING
1. Boundary Conditions (Based on Fire Flow Test Results):

P0 - Starting Pressure 49.23 m 70 psi (at Q = 0)
P1 - Pressure at Q1 48.52 m 69 psi (at Q = 1321 USGPM)0
Q1 - From Fire Flow Test 5001 L/min 1321 U.S. gal/min
Q2 - Required Flow 20183 L/min 5332 U.S. gal/min (3.051 l/s Domestic + 333 l/s Fire)
P-loss 1 0.70 m 1 psi
P-loss 2 9.32 m 13 psi

P2 - Residual Pressure 39.91 m 57 psi

2.  Friction Losses Through Water Service:
Hazen-Williams Equation
Chw = Pipe Friction Factor 110 110
k = conversion factor 10.675 4.727
n = constant 1.852 1.852
m = constant 4.8704 4.8704

Q = Flow 0.336384 m3/s 5332 U.S. gal/min
d = Pipe Diameter 200 mm 7.87 in

p = Loss/Length 0.5966 m/m 0.2586 psi/ft
Length 7 m 23 ft
Loss 4.18 m 5.9 psi

41 kPa

3.  Friction Losses Through Apurtenances:
Number K Velocity Head Loss

m/s m m psi
1 0.280 10.707 1.636 1.636 2.327
1 0.840 10.707 4.909 4.909 6.980
2 0.112 10.707 0.654 1.309 1.861

7.854 11.168

4. Elevation - Elevational differences

Elevation at Boundary (connection) 89.18 m 293 ft
Elevation at Building (FFE) 89.40 m 293 ft

Elevation Difference = Loss/Gain 0.22 m 0.3 psi

ANALYSIS SUMMARY

Total Losses 12.250 m
120.17 kPa 17.4 psi

Residual Pressure after Losses 27.66 m
271 kPa 39.4 psi PASS

Allowabale Residual Pressure 140 kPa 20.3 psi

Apurtenances Total Loss

Q:\45401\100\WTM\45401-100 Water Calcs.xlsx

Metric Imperial

Metric Imperial

Imperial

200mm Tee (run)
200mm Tee (branch)
Valve - 200mm dia.

Total Minor Losses

Metric
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Rui Zhou

From: Gord Alexiuk <GordA@knymh.com>
Sent: Thursday, October 17, 2019 4:08 PM
To: Rui Zhou
Cc: 'Przemyslaw (Shem) Myszkowski'; 'Kyle Bittman'; 'Carson O'Connor'; Kayam Ramsewak
Subject: RE: 18006 Valor Capital  - RE: Final FSR and TIS Report - Revisions

Again with this GFA calculation I did not include elevators, stairwells, balconies, terraces, garages, roof, or underground
1st floor – 547.96 sq m
2nd floor -  265.64 sq m
3rd floor – 1,418.78 sq m
4th to 11th floor – 1,319.15 sq m x 8 floors = 10,553.2 sq m
12th floor – 1,004.03 sq m
13th floor – 914.69 sq m (includes 300 sq m of mechanical space)
Total – 14,704.3 sq m

Gord Alexiuk, Architectural Manager
A.T. Dipl., BCIN
GordA@knymh.com

KNYMH Inc.
1006 Skyview Drive, Suite 101, Burlington, Ontario  L7P 0V1
Phone: 905.639.6595   ext. 247  |  Fax: 905.639.0394
Website: www.knymh.com  |  General: info@knymh.com

Should you have any questions or concerns please feel free to contact us per below. We look forward to your continued success.

The information contained in this electronic message is legally privileged and confidential, intended only for the use of the individual or entity named
above. If the reader of this message is not the intended recipient, you are hereby notified that any use, dissemination, distribution, or copy of this
message is strictly prohibited. If you have received this electronic message in error, please immediately contact us by telephone or e-mail per the above
and delete the original message.

Please consider the environment before printing this email

From: Rui Zhou [mailto:RZhou@mte85.com]
Sent: October 17, 2019 1:42 PM
To: 'Gord Alexiuk' <GordA@knymh.com>
Cc: 'Przemyslaw (Shem) Myszkowski' <ShemM@knymh.com>; 'Kyle Bittman' <kbittman@valourcapital.com>; 'Carson
O'Connor' <coconnor@valourcapital.com>; Kayam Ramsewak <KRAMSEWAK@mte85.com>
Subject: RE: 18006 Valor Capital - RE: Final FSR and TIS Report - Revisions

Thanks Gord,

Could you provide the new gross floor area (GFA) so we can update our water demand calculations?

Rui Zhou | Student Designer
MTE Consultants Inc.
T: 905-639-2552 x2460 | RZhou@mte85.com



APPENDIX F

GEOTECHNICAL REPORT



 

 

 

 

 

RE:  GEOTECHNICAL INVESTIGATION 

PROPOSED RESIDENTIAL DEVELOMENT 

418 and 422 GUELPH LINE 

BURLINGTON, ONTARIO 

 

FOR:  Valour Capital Management Inc. 

c/o S2S Environmental Inc 
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1.0 INTRODUCTION 

 

Sola Engineering Inc. (Sola) was retained by Valour Capital Management Inc. c/o S2S Environmental Inc (“the 

Client” or “the Clients”) to carry out a geotechnical investigation for a proposed new commercial and 

residential building, located at 418 and 422 Guelph Line, in Burlington, Ontario (the subject site or site).  

Authorization to proceed with the investigation was received on August 25, 2017 through the acceptance of 

Sola’s Email Proposal No. 2017-1471 dated July 24, 2017 and the subsequent correspondences after August 

25, 2017. 

 

It is understood that the Client is planning to redevelop the property into a 20+ storey mixed used (residential 

from floors 2 to 21, commercial on the first floor) condominium with 2 storey underground parking garage. 

 

This geotechnical investigation was carried out in tandem with the Phase II Environmental Site Assessment, 

carried out by the Client. All field related protocols, including safety, field testing and sampling procedures 

were managed by the Client. Sola was only present for the advancement of six (6) of the boreholes for 

geotechnical design purposes. The log sheets for the non-geotechnical boreholes prepared by the Client 

were provided to Sola for review. Soil descriptions given on the geotechnical Borehole Log Sheets may differ 

somewhat from the descriptions given in the Client’s non-geotechnical ones, which are based on geological 

considerations. Therefore, the two reports should be read and interpreted in accordance with their 

respective purposes. 

 

Geotechnical design parameters and construction considerations are significantly dependent on the field 

data, i.e. observations, measurements, and engineering interpretations. Careful verification of these data 

should be carried out during construction. Should any discrepancies in the subsurface conditions be 

identified in this report, it is requested that they be brought to the attention of this office. 

 

As per the scope of services detailed in Sola’s proposal, the purposes of this investigation are: 

 

• To collect information on the soil and groundwater conditions at the site and based on the 

investigation data, provide pertinent engineering considerations; and,  

• To provide recommendations to assist with the design of the proposed building foundations. 

 

This report presents the details of Sola’s fieldwork and laboratory testing, outlines the soil and groundwater 

conditions at the site, and provides recommendations on the aforementioned items.  

http://www.solaengineering.ca/
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The Client provided Sola with a conceptual drawing showing the proposed residential building, via email 

dated August 29, 2017. The drawings provide information pertaining to the layout of the proposed building 

development. 

 

This report has been prepared for the Client, and their nominated engineers and designers.  Third party use 

or reproduction, in part or in full, of this report is prohibited without written authorization from Sola. This 

report is also subject to the Statement of Limitations which forms an integral part of this document.  

 

2.0 SITE SETTING 

 

 SITE LOCATION 

 

The site of the proposed development is located at at 418 and 422 Guelph Line, in Burlington, 

Ontario.  

 

 SITE DESCRIPTION 

 

The subject site is bound by a retail store to the south, Roseland Square Plaza to the west, 

Waterfront Trail to the east and Guelph Line to the north. The subject site is currently occupied by 

an office building and a commercial building with customer parking lots at south west end.  The site 

is partially paved and generally flat.  

 

 PROPOSED DEVELOPMENT 

 

As per the scope of work approved by the Client through Sola’s Email Proposal No. 2017-1471 dated 

July 24, 2017 and subsequent correspondences, this report addresses the site conditions in relation 

to the redevelopment of the property into a 20+ storey mixed used (residential from floors 2 to 21, 

commercial on the first floor) condominium with 2 storey underground parking garage. 

No loading details for the proposed development were available at the time of authoring this report.  

 

3.0 GROUND INVESTIGATION 

 

 FIELD INVESTIGATION 

 

3.1.1 Soil Investigation 

 

Prior to undertaking field drilling, clearance of existing public utility services to the site was 

obtained by the client from all applicable agencies and companies. In addition, private utility 

locates were also carried out by the client. 
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The geotechnical investigation was carried out on September 5, 6 and 7, 2017 comprised 

the following: 

 

• The drilling of six (6) boreholes to depth of 10.7 m or refusal if shallower; and, 

• The extension of one (1) boreholes with coring to at least 3.0 m. 

 

All boreholes were advanced using a track-mounted D50 power drill rig equipped with a 

split spoon sampling equipment. The approximate locations of the boreholes that were 

advanced for this investigation are shown on the site plan attached as Enclosure 1. 

 

All drilling equipment was supplied and operated by Profile drilling of Mississauga, Ontario, 

and the geotechnical drilling works were completed under the supervision of a qualified 

Sola Technician. 

 

Standard Penetration Tests (SPTs) split spoon samples were collected in the overburden in 

all drilled boreholes. Bedrock was cored using a diamond bit core barrel.  All soil and rock 

samples were logged in the field and returned to Sola’s laboratory in Vaughan for review 

and subsequent laboratory testing. 

 

The existing grade elevations (Local) at the borehole locations were obtained from the 

Client and provided to Sola. 

 

The logs of all boreholes completed, together with their depths relative to local elevation, 

are presented in Enclosures 2 through 7. 

 

3.1.2 Groundwater Investigation 

 

Groundwater level observations were made during drilling and in the open boreholes 

upon completion of the drilling operations.  

 

The groundwater levels information in the wells installed at BH No’s 102, 103, 104, 105, 

106 were provided by the client via Email dated October 3, 2017. Details of groundwater 

observations for each borehole are presented on the respective borehole logs presented 

in Enclosures 2 to 7. Further discussion on groundwater is provided in 4.2 of this report. 

 

 SURVEY 

 

The borehole locations were established with reference to the existing site features (existing 

building, garages, poles, fence lines, etc.) by the client. The temporary benchmark (TBM) was 

established on top of sewer grate located at northeast corner of property on the sidewalk of Guleph 
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Line. The location of the TBM is shown on Plot Plan in Enclosure 1. This benchmark has an assumed 

elevation of 100.00 m (Local). 

 

 GEOTECHNICAL FIELD AND LABORATORY TESTING 

 

Standard Penetration Tests (SPTs) were undertaken at selected intervals with depth using a 50 mm 

outer diameter and 35 mm inner diameter split barrel sampler driven with an automatic hammer of 

mass 63.5 kg dropping 760 mm in accordance with the ASTM D 1586-11 test method – “The 

Standard Method of Standard Penetration Testing (SPT)”. The results of these tests (SPT “N” values) 

are presented on the borehole logs in Enclosures 2 to 7 of this report. 

 

All soil samples were submitted to Sola’s laboratory for natural moisture content determination. 

The results of the moisture content are presented in the borehole logs in Enclosures 2 to 7. One soil 

sample was submitted for grain size analysis and the results are in Enclosure 10. 

 

4.0 SUBSURFACE CONDITIONS 

 

 SOIL CHARACTERISATION 

 

4.1.1 Pavement  

 

The site was surfaced with a pavement structure on west side of the existing building where 

Borehole Nos. 102, 104 and 105 were advanced. The pavement consisted of an approximate 

40 mm thick layer of asphaltic concrete (AC) course. Underlying the AC, a granular base 

consisting of sand and gravel, ranging in thickness from 150 mm to 175 mm, was found. 

 

4.1.2 Topsoil 

 

On east side of the existing building the site was covered with grass and mature trees. 

Topsoil was initially encountered at Borehole No. 103, 106 and 108 locations. The topsoil 

ranged in thickness from 100 mm to 125 mm.  

 

It is important to note that topsoil thicknesses may vary throughout the site area, depending 

upon their location. As such, these findings should not be relied upon for any estimation of 

fill quantities to be stripped prior to construction. 
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4.1.3 Fill Soils 

 

Fill (and possible fill) materials were encountered underlying the pavement structure and 

topsoil at all borehole locations.  The fill extended to depths between 0.760 m (BH 103) and 

2.89 m (BH102). 

 

Fill materials encountered comprised silty sand to sandy silt. In-situ resistance testing results 

ranged from 1 to 20 blows per 300 mm of spoon penetration, indicating that the fill was not 

constructed under engineering control. 

 

The moisture content test results for the fill material ranged approximately from 2.2% 

(BH106) to 26.4% (BH103), indicating generally moist to wet conditions. 

 

It is important to note that fill thicknesses may vary throughout the site area, depending 

upon their location. As such, these findings should not be relied upon for any estimation of 

fill quantities to be stripped prior to construction. 

 

4.1.4 Silty Sand to Silty Clay Till 

 

Native soils were encountered directly below the fill materials in all boreholes.  It comprised 

a layer of silty sand in all boreholes. The silty sand extended to depths of 0.8 mbgs in BH103, 

3.0 mbgs in BH102 and 1.3 mbgs in BH104 and BH105. Layer of sandy silt is found 2.2 mbgs 

in BH 105. 

 

Underlying silty sand, a silty clay till is found in all the boreholes (except in BH 106) prior to 

encountering shale bedrock.  In BH 106, a silty clay was found to underlie the silty sand. 

The moisture content test results for the native material ranged approximately from 3.8% 

(BH108) to 23.6% (BH102), indicating generally moist to wet conditions. 

 

Standard penetration tests (SPT) were carried out during the spoon sampling process. SPT 

“N” values recorded in the sandy silt ranged from 4 to more than 50 blows/300 mm, which 

is in a loose to very dense condition of the soil; in silty clay till and silty clay, the N-values 

ranged from 31 to more than 50 blows/300 mm, which is of a hard consistency. 

 

4.1.5 Shale Bedrock 

 

Inferred shale bedrock was observed in BHs 105, 106 and 108 upon refusal to auger 

drillingranging in Elevations between 93.0 and 94.2 m (Local).  Shale bedrock was proven in 

BHs 102 through 104, ranging in Elevations between 94.4 and 95.4 m (Local). The shale 

bedrock is of the Queenston Formation. This material is coloured red to grey and features 

an upper sub-unit. As recognized by many engineers, this sub-unit is about 2 to 5 m thick 
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and is highly weathered and fractured.  It is in turn followed by a less weathered sub-unit of 

rock which is in poor to fair to good condition. 

 

SPT tests carried out in this sub-unit of the weathered shale bedrock measured N-values of 

more than 50 blows/300 mm. 

 

The highly weathered sub-unit of the bedrock can be readily penetrated using solid stem 

augers which indicates that in all likelihood, the material will have the engineering 

characteristics of a hard clayey till soil. However, localized thicker and harder limestone 

seams are indicated where refusal to power auger drilling was observed.   

 

Below the highly weathered sub-unit, the results of observations made on rock cores 

indicate that the condition improves with values of rock quality designation (RQD) in the 

range from 90 % to 79% being recorded.  An RQD of 75 % t0 90 % indicates a rock which is 

of good quality rocks. 

 

The shale bedrock was found to be interbedded with limestone and occasional clay seams.  

The limestone seams were found to range from about 10 to 50 mm in the core samples.  

However, historical data obtained from the Ministry of Transportation (MTO) GeoCres 

database system indicated that the thickness of the limestone layers can range up to 450 

mm. The limestone seams were contacted in both the highly weathered and less weathered 

sub-units of the bedrock. 

 

The occasional clay seams was found at a depth of 8.53 mbgs and 9.90 mbgs in BH102. 

Intact rock core samples can be crushed into crumbles with firm blows of geological 

hammer.  It cannot be peeled readily with a pocket knife.  

 

From BH 102 the intact rock core sample at depth between 9.47 m and 9.55 m was tested 

for point load strength test. The strength recorded, i.e. Is(50), was 1.121 MPa. In addition 

the intact sample at depth 9.32 to 9.47 m was tested for Unconfined Compression Strength 

(UCS) and recorded as 29.7 MPa.  

 

The rock may be regarded as Grade R3 described as medium strong with an unconfined 

compressive strength ranging from 25 to 50 MPa as per Brown (1981). 

 

Queenston Shale Bedrock can lose its strength considerably when in contact with excessive 

moistures. Based on the study by K. Y. Lo. on the shale bedrock of southern Ontario, the 

Queenston Shale has a high potential of swell characteristics, recognized as “rock 

squeenze”. 
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 GROUNDWATER 

 

The depth at which groundwater was encountered during drilling is presented on the respective 

borehole logs in Enclosures 2 through 7. 

 

Five (5) wells were installed in BH 102, 103, 104, 105 and BH 106 at the completion of the borehole. 

Subsequent water level readings were recorded by the client. The groundwater levels were recorded 

as given below: 

 

Table 1: Ground Water Measurement 

BH No 

Upon Completion of drilling 
 Groundwater Level  

(September 13, 2017) 
Caved at Depth Water level 

102   3.667 

103   2.471 

104   3.220 

105   3.270 

106   2.420 

108 2.43 DRY NA 

It should be noted that the groundwater level can vary and is subject to seasonal fluctuations in 

response to major weather events. It should be also noted that a perched water condition may arise 

from the accumulation of surface water in the more pervious fill, particularly during wetter periods. 

 

5.0 DISCUSSION AND RECOMMENDATIONS 

 

 GEOTECHNICAL ISSUES 

 

The following geotechnical issues are observed at this site: 

 

• With two or three underground parking level(s), the building foundation will likely be 

positioned within the shale bedrock.  Conventional spread footing is suitable for foundation 

design.  

• Bedrock excavation is expected for installation of foundations and some service lines.  

Excavation in shale bedrock in the upper sub-unit may be carried out using conventional 

construction equipment (power backhoe with rock teeth). However, harder and thicker 

limestone seams may be encountered within the excavation depth. 

• Reuse of the excavated bedrock as Subgrade Fill should not be considered. 
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The following sections outline our recommendations for the design of the proposed residential 

development,  parking lot pavement structure, access road pavement structures and underground 

service connections. 

 

 FROST PROTECTION 

 

All footings exposed to seasonal freezing conditions must have at least 1.2 metres of soil cover for 

frost protection. For conventional footings being positioned directly over the shale bedrock, the 

frost protection depth may be halved. 

 

There is no official rule governing the required founding depth for footings below unheated 

basement floors. Certainly, it will not be greater than the 1.2 m required in Southern Ontario for 

exterior footings. Un-monitored experience indicates that a shallower depth ranging from 0.82 to 

0.9 m for interior column footings and 0.4 m for wall footings has been successful where 2 or more 

basement levels apply. The 0.82 m depth is believed to be close to the minimum structural 

requirement for interior column footings.  Adjacent to air shafts and entrance and exit doors, a 

footing depth of 1.2 m below floor level is required or, alternatively, insulation protection must be 

provided.   

 

It is also emphasized that underfloor drainage and/or an adequate free draining gravel base is 

required to minimize the risk of floor dampness.  Floor dampness could lead to temporary icing and 

the risk of accidents. 

 

 CONVENTIONAL SPREAD OR STRIP FOUNDATIONS 

 

The following discussions are provided to advance the design phase of the highrise residential 

development with two basement levels.  For geotechnical design purposes, it is assumed that the 

footings may be positioned at a depth of approximately 6 to 7 m below the existing grade.  The 

founding stratum at this depth was found to be hard silty clay till (or silty clay) or highly weathered 

shale bedrock. 

 

If found on hard silty clay till or silty clay, the proposed building with two levels of basement can be 

supported by spread and strip footings for a bearing capacity of 300 kPa at the serviceability limit 

states (SLS), and for a factored geotechnical resistance of 450 kPa at the ultimate limit states (ULS). 

If found on shale bedrock, the proposed building with two levels of basement can be supported by 

spread and strip footings for a bearing capacity of 500 kPa at the serviceability limit states (SLS), and 

for a factored geotechnical resistance of 750 kPa at the ultimate limit states (ULS). 

 

Footings founded in the soil stratum designed to the specified bearing capacity at SLS are expected 

to settle less than 25 mm total and 20 mm differential.  In the weathered shale, settlements are 

approximately half of the magnitude. 
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Where it is necessary to place footings on soil at different levels, the upper footing must be founded 

below an imaginary 1 horizontal to 1 vertical line (1H:1V) drawn up from the base of the lower 

footing.  The lower footing must be installed first to help minimize the risk of undermining the upper 

footing. 

 

Queenston shale bedrock can deteriorate in structure and strength when in contact with excessive 

moistures. For foundation construction purposes, the prepared rock excavation surfaces may be 

protected with a layer of mud mat, if necessary. 

 

It should be noted that the recommended bearing capacities have been calculated by Sola from the 

borehole information for the design stage only.  The investigation and comments are necessarily on-

going as new information of the underground conditions becomes available.  For example, more 

specific information is available with respect to conditions between boreholes when foundation 

construction is underway. The interpretation between boreholes and the recommendations of this 

report must therefore be checked through field inspections provided by Sola to validate the 

information for use during the construction stage. 

 

 EARTHQUAKE CONSIDERATIONS  

 

Using the information provided by the site investigation, the general subsurface profile may be 

classified as “Stiff Soil – Site Class C” as defined by Table 4.1.8.4.A “Site Classification for Seismic Site 

Response” of the Ontario Building Code. 

 

If a higher site class is desired, a in-situ shear wave velocity test must be carried out by a specialist 

consultant. 

 

 ENGINEERED FILL 

 

On-site excavated, clean inorganic earth (native and/or fill) may be reused as engineered fill 

material, provided the moisture contents are strictly controlled.  Shale of Queenston Formation may 

deteriorate in structure and strength considerably when in contact with water, therefore, it may not 

be a good candidate to reused broken shale for engineered fill purposes.  

 

If imported inorganic mineral soils are used for engineered fill construction, they must meet the 

applicable environmental guidelines, and their moisture contents should preferably be close to their 

respective optimum water content values. 

 

For the on-site excavated clean fill/native soils, or similar imported soils, heavy compaction 

equipment should be employed to achieve the specified degree of field density. 
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Consideration may be also given to backfilling excavations with a well graded, compacted granular 

soil such as Granular B as it, if thoroughly compacted, would reduce the post construction 

settlements to an acceptable level and may also expedite the compaction process. 

 

Fill materials required for replacing locally softened soils, or raising grades within the footprint of 

the structures are to comprise suitably organic free materials approved for use by the Geotechnical 

Engineer. Fill materials are to be placed in lifts of a maximum thickness of 300 mm and compacted, 

using appropriate compaction equipment, to 98 % of its Standard Proctor Maximum Dry Density 

(SPMDD). 

 

Fill located in areas outside of the footprint of any proposed structure or driveway should be 

compacted to at least 95 % of the material’s SPMDD to within 1.0 m of the subgrade level, and then 

to 98 % of its SPMDD up to the required grade. Imported granular fill used in confined areas should 

be compacted using only hand held compaction equipment. 

 

Sola recommends that any and all engineered subgrades beneath proposed structures are to be 

inspected and/or proof rolled prior to construction. 

 

 BASEMENT FLOOR SLABS AND PERMANENT DRAINAGE 

 

The basement floor slab for the proposed residential building can be adequately supported at grade.  

Any exposed subgrade must be profiled to meet the design requirement. Once the required 

subgrade has been developed, Sola recommends that the exposed subgrade be inspected and 

approved by the Geotechnical Engineer prior to the placement of any granular fill or concrete. 

It is considered by Sola that completed excavations for floor slabs should not to be left open before 

pouring concrete for any period longer than 72 hours, particularly if the floor construction works are 

being completed during the winter months or wet weather periods. The base of any floor slab 

excavation that is to be left exposed for longer than 72 hours should be suitably covered and 

protected from water ponding. 

 

A granular layer consisting of at least 200 mm thick layer of 19 mm Crusher Run Limestone (CRL) or 

OPSS Granular A should be installed under the floor slab as a bedding layer, as well to enhance under 

slab moisture condition.   

 

Such a layer has been proven to be an effective moisture barrier for conventional floor surfaces.  

However, if special floor coverings such as sheet PVC with heat sealed seams are considered, either 

a high efficiency vapour barrier or venting may be added to the granular layer to prevent moisture 

accumulating between the concrete floor and the PVC flooring. 
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The design of the concrete slabs on shale bedrock may be made on the basis of a value of modulus 

of subgrade reaction (k) of 40 MPa/m on the surface of the granular moisture barrier.  

The floor slab should be structurally independent from any load bearing structural elements. 

 

Queenston shale bedrock can deteriorate in structure and strength when in contact with excessive 

moistures.  For slab-on-grade construction purposes, the prepared rock excavation surfaces may be 

protected with a layer of mud mat, if necessary. 

 

 EXCAVATION AND BACKFILL  

 

5.7.1 Excavatability 

 

Given the layout of the proposed development in relation to the site area, it has been 

assumed that all excavations for the building and utilities will be open cut. In order to enable 

entry into excavations during the construction process, all excavations must comply with 

the definitions prescribed by the “Occupational Health and Safety Act” (OHSA), Ontario 

Regulation 213/91 “Construction Projects”. 

 

The borehole data indicate that the native sandy silt till should present as a Type 2 soil as 

defined in the OHSA and Regulations for Construction Projects (Part III Excavations, Section 

226); the fill, Type 3.  Weathered shale bedrock should present as Type 1.  Excavations in 

these materials should be constructed in conformance with the regulations.  It is noted that 

the above soil classifications have been estimated based on small, discontinuous samples 

from boreholes. The excavation conditions must be confirmed and/or modified on the basis 

of field inspections during construction stage, when large scale observations can be made 

with ease. 

 

As defined by the OHSA, excavation walls within the Type 3 soils will require battering back 

at slopes no steeper than 1H (horizontal):1V (vertical). For Type 1 or Type 2, the bottom 1.2 

m high of trench wall can be vertical.  Depending on the construction feasibility the 

excavation walls can be supported by temporary shoring systems. During excavations, 

adjacent existing structures must be protected by proper shoring or sloping.  

 

It is important to realize that the excavation side stability condition in Queenston Shale 

Formation can deteriarate quickly when in contact with significant amount of water.  The 

excavation in such a condition must be regularly monitored throughout the construction. 

Based on the findings of the investigation, it is considered that excavation of the overburden 

native soils at the site can be carried out using a conventional backhoe excavator. 

 

Using the estimated parameters of degree of weathering, rock strength, joints and bedding 

spacing, and diggability index rating developed by Scoble and Muftuoglu (2001), it is 
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anticipated that the rock materials, their ease of digging and typical construction equipment 

should conform to the following Table 2: 

 

Table 2: Excavatability of Soil 

Stratigraphic 

Unit 

Class Ease of 

Digging 

Typical Plant Fitted with Rock Teeth and 

Ripper which may be used Without Blasting 

Weather shale II Easy Hydraulic shovel or Backhoe, e.g., CAT 245 

Unweathered 

shale 

III Moderately Hydraulic shovel, e.g., CAT 245 

Limestone IV Difficult Hydraulic shovel, Short Boom of backhoe 

e.g., CAT 245,  O and K RH 40 

 

It is assumed that the excavations for the building and utilities will be within a depth range  

from 3 to 6.5 m below existing ground level. Groundwater is reported at a depth of 

approximately 2.4 to 3.6 m below ground level. However, the water encountered was likely 

perched water condition. Queenston Formation is recognized to be very fractured and 

include occasional thin layers of limestone interbeds.  Therefore, seepage through fractures 

and limestone seams is likely. Seepage will likely be controlled by the use of conventional 

pumping from collection sumps and ditches. 

 

5.7.2 Temporary Shoring Design Considerations 

 

Given that the footings may be positioned at 6 to 7 m below the existing grade and that the 

proposed building will take up a large portion of the property, it is expected that shoring 

may be required to facilitate the construction of the proposed building.  It should be noted 

however, that, if shoring is required, a specialist shoring contractor should be consulted to 

establish the most appropriate design and seating depths for the construction shoring 

solution. 

The shoring system may be designed in accordance with the Canadian Foundation 

Engineering Manual (CFEM), 4th Edition. Though not a design code, the CFEM design 

manual provides a comprehensive guide for shoring and anchor design, and still considered 

the most widely used and accepted design approach in the Greater Toronto Area (herein 

“GTA”).  

Shoring subject to unbalanced earth pressures must be designed to resist a pressure 

distribution that can be calculated as follows: 

 

p = K [ (h-hw) + ’hw + q] + whw 

where: p = Lateral earth pressure in kPa acting at depth h 

 K = parameters are provided below 

 h = the depth below the ground surface (m) 
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 hw = the depth below the ground water level (m) 

  = the bulk unit weight of soil, (kN/m3) use 20.0 

 ’ = the submerged unit weight of the exterior soil, ( - 9.8 kN/m3) 

 q = equivalent value of surcharge on the ground surface in kPa (min 

12 kPa) 

 

Where the backfill against the buried structure can be drained effectively to eliminate 

hydrostatic pressures on the wall, this equation can be simplified to: 

p =  K ( h +q) 

The soil parameters estimated to be applicable for this design are as follows: 

At Rest Lateral Earth Pressure Coefficient (K): 0.5 

Active Earth Pressure Coefficient (Ka): 0.33 

Passive Earth Pressure (unfactored) (Kp): 3.0 

For a global stability check: 

 = 30 

c = 0 

 = 20 kN/m3 

Wall friction should be considered negligible. 

Design groundwater table should be assumed at a depth of 3.5 m below the ground surface.  

The surcharge needs should be determined by the Structural Engineer, but should not be 

less than 12 kPa. 

 

The earth pressure acting on the buried structure may be evaluated using the earth pressure 

diagram for design of bracing elements provided as per the CFEM. 

Design calculations should be submitted to Sola for geotechnical review. 
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The soil parameters estimated to be applicable for the shoring design are presented in Table 

3. 

 

Table 3: Soil Parameters for Shoring 

Material 

Undrained 

Shear 

Strength 

cu (kPa) 

Effective 

Cohesion 

c’ (kPa) 

Effective 

Friction 

Angle 

’ (deg) 

Unit 

Weight 

 

(kN/m3) 

Coeff. Of 

Active 

Earth 

Pressure, 

Ka 

Coeff. Of 

Paasive 

Earth 

Pressure, 

Kp 

Coeff. Of 

At-rest 

Earth 

Pressure, 

Ko 

OPSS 

Granular A 

or B 

– 0 34 22 0.28 3.6 0.44 

Fill – 0 28 19 0.37 2.7 0.53 

Native Soil -  0 30 20 0.33 3.0 0.50 

Highly 

Weathered 

Shale 

- 0 36 21 0.26 3.8 0.41 

Movement of the shoring system is considered inevitable. The magnitude of this movement 

can be controlled by sound construction practices, and it is anticipated that the horizontal 

movement will be in the range of 0.1 % H to 0.25 % H.  Vertical movements increase the 

horizontal movements to some degree. The shoring design must be carried out to minimize 

vertical movement of the shoring system. 

 

To ensure that movements of the shoring are within an acceptable range, monitoring must 

be undertaken throughout the site development process. Vertical and horizontal targets 

must be located and surveyed before excavation begins. Weekly readings during excavation 

should show that the movements will be within those predicted; if not, the monitoring 

results should enable directions to be given to improve the shoring. 

 

In the event that the shoring design is to be incorporated into the structural design of the 

buildings, i.e. shored basement wall construction, then drainage considerations should also 

be accommodated at the design stage.  

 

5.7.3 Soil Reusability and Disposal 

On site excavated soils, either fill or native, consist of a significant proportion of silt particles. 

The silty soil is generally poor in its workability. The Contractor should plan appropriately 

with their construction methodology as well as equipment in the fill placement if silty soils 

are reused. 

 

Excavated shale bedrock may not be reused. 
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It is recommended, that the soil to be excavated should be tested for compliance with 

prevailing Ministry of Environment and Climate Change (MOECC) regulations for off-site 

disposal. 

 

 SERVICE INSTALLATION CONSIDERATIONS  

 

5.8.1 General 

 

The materials contacted in the boreholes at the expected elevations of the proposed storm 

sewer trench bottoms generally consist of compact to dense silty sand, or shale bedrock 

which are suitable for pipeline support. 

 

Prior to placement of bedding, the exposed subgrade at the bottoms of sewer trench 

excavations should be inspected by a qualified geotechnical engineer, to identify any soft, 

loose or disturbed base conditions. All disturbed soils/rock resulted from the construction 

activities should be removed and replaced as above noted. 

 

Details of the storm sewer configuration have not been made available at the time of the 

preparation of this report.  Design and construction consideration for both flexible (PVC) 

and rigid (concrete) pipes are included in the following sections. 

 

5.8.2 Bedding 

 

The silty sand or prepared shale bedrock, in an undisturbed state will provide adequate 

support for the proposed service pipes and will allow the use of normal Class B type bedding. 

The bedding should conform to the current Ontario Provincial Standard Specifications (OPSS 

1010) and/or the City of Toronto’s standards for bedding stone gradation requirements. The 

pipes should be placed with a minimum bedding thickness in conformance of OPSD 802.010 

(for flexible pipes) or OPSD802.030 (for rigid pipes), though the bedding thickness will be 

subject to variation and ultimately based on the proposed pipe diameter, bedding 

specifications used etc. 

 

On completion of the storm sewer pipe installation, a granular surround of the same 

bedding material should be placed around the pipe to cover it to at least 300 mm above the 

pipe obvert. 

 

Backfill above the bedding and cover materials may consist of clean, compactable fill which 

possess similar properties to the existing subgrade soil; based on the borehole data it is 

anticipated that the local soil material may be used as trench backfill. Some moisture 

conditioning of the soil may be required to facilitate soil compaction. In the event that an 

imported soil is used as trench backfill, it must be ensured that the drainage properties of 
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the subgrade are maintained and that there is no differential frost movement. Trench 

backfill should be compacted to at least 95% of the material’s SPMDD, or City of Toronto’s 

standards, wherever is more stringent. 

 

5.8.3 Trench Backfill 

 

The native soils are, subject to environmental classification, considered suitable for re-use 

as fill to backfill wider service trenches, provided that heavy compaction equipment (e.g. 

vibrating impact “sheep’s foot” roller) can be used to compact the fill material. In confined 

areas, consideration may be also given to backfilling the areas with a well graded, 

compacted granular soil such as Granular ‘B’ material as such material, if thoroughly 

compacted, would reduce the post construction settlements to an acceptable level and may 

also expedite the compaction process.  

 

Each lift should be no greater than 300 mm thick and compacted using a vibrating smooth 

drum roller to at least 95 % of the material’s SPMDD to within 1 m of the top of the sub-

grade, and then to 98 % SPMDD up to the required grade. 

 

Exposed, excavated soil stockpiles that are to be re-used as fill on site should be compacted 

at the surface or temporarily covered during wet weather to help maintain their original 

moisture content. Such stockpiles are prone to wet weather exposure and, as such, the 

increased moisture contents will make these materials too wet to achieve the required 

levels of compaction. 

 

Conversely, if the excavated native soils are too dry to achieve the required levels of 

compaction, some moisture addition/conditioning by means of water hosing or misting 

should be expected if the trench excavation works are to be undertaken during the dry 

seasons. 

 

5.8.4 Rock Squeenze 

 

The Queenston Shale Formation is recognized of its swell characteristics for trench work, 

known as “Rock Squeeze”. The designer should take this phenomenon into consideration if 

the trench is entirely positioned in the shale bedrock. 

 

 PAVEMENTS 

 

The recommended pavement structures provided in Table 4 are based upon an estimate of the 

subgrade soil properties determined from visual examination and textural classification of the soil 

samples.  The values may need to be adjusted based on the city /regional standards. Consequently, 

the recommended pavement structures should be considered for preliminary design purposes only.  
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A functional design life of eight to ten years has been used to establish the pavement 

recommendations.  This represents the number of years to the first rehabilitation, assuming regular 

maintenance is carried out.  If required, a more refined pavement structure design can be performed 

based on specific traffic data and design life requirements and will involve specific laboratory tests 

to determine frost susceptibility and strength characteristics of the subgrade soils, as well as specific 

data input from the client. 

 

Table 4: Recommended Pavement Structure Thickness 

Pavement Layer Compaction Requirements Light Duty (Cars) Heavy Duty  
(Delivery Trucks) 

Asphaltic Concrete 
OPSS 

97% Marshall  
Density 

40 mm HL 3 
40 mm HL 8 

40 mm HL 3 
80 mm HL 8 

OPSS Granular A Base 
(or 20mm Crushed Limestone) 

100% SPMDD* 150 mm 150 mm 

OPSS Granular B  100% SPMDD 200 mm 300 mm 
* Denotes Standard Proctor Maximum Dry Density, ASTM-D698 

The subgrade must be compacted to 98% SPMDD for at least the upper 300 mm unless accepted by Sola Engineering Inc. 

OPSS – Ontario Provincial Standard Specifications 

 

The long term performance of the pavement structure is highly dependent upon the subgrade 

support conditions. Stringent construction control procedures should be maintained to ensure 

uniform subgrade moisture and density conditions are achieved. In addition, the need for adequate 

drainage cannot be over-emphasized. The finished pavement surface and underlying subgrade 

should be free of depressions and should be sloped (preferably at a minimum grade of two percent 

(2%) to provide effective surface drainage toward catch basins.  Surface water should not be allowed 

to pond adjacent to the outside edges of pavement areas.  Subdrains should be installed to intercept 

excess subsurface moisture and prevent subgrade softening.  This is particularly important in heavy-

duty pavement areas. 

 

Additional comments on the construction of parking areas and access roadways are as follows: 

 

1. As part of the subgrade preparation, proposed parking areas and access roadways should 

be stripped of topsoil layers and other obvious objectionable material. Fill required to 

raise the grades to design elevations should conform to backfill requirements outlined in 

previous sections of this report. The subgrade should be properly shaped, crowned then 

proof-rolled in the fulltime presence of a representative of this office.  Soft or spongy 

subgrade areas should be sub-excavated and properly replaced with suitable approved 

backfill compacted to 98% SPMDD. 

2. The locations and extent of sub-drainage required within the paved areas should be 

reviewed by this office in conjunction with the proposed lot grading. Assuming that 

satisfactory crossfalls in the order of two percent (2%) have been provided, subdrains 

extending from and between catch basins may be satisfactory. In the event that 



 
Report No.: 2017-10923 | File No. 10269-S0197-GEO  
Valour Capital Management Inc. c/o S2S Environmental Inc 

 Page 18 

GEOTECHNICAL INVESTIGATION SOLA ENGINEERING INC. 
PROPOSED RESIDENTIAL DEVELOMENT 
418 and 422 GUELPH LINE, BURLINGTON, ONTARIO 

 

shallower crossfalls are considered, a more extensive system of sub-drainage may be 

necessary and should be reviewed by Sola Engineering Inc. 

3. The most severe loading conditions on light-duty pavement areas and the subgrade may 

occur during construction. Consequently, special provisions such as restricted access 

lanes, half-loads during paving, etc., may be required, especially if construction is carried 

out during unfavourable weather. 

4. It is recommended that Sola Engineering Inc. be retained to review the final pavement 

structure designs and drainage plans prior to construction to ensure that they are 

consistent with the recommendations of this report. 

 

 CONSTRUCTION CONSIDERATIONS 

 

5.10.1 Site Preparatory Works 

 

The site preparation work should include stripping of asphalt concrete, topsoil and fill in 

order to develop the required construction or engineered fill subgrades. Stripping depths 

will likely vary locally and should be adjusted to remove all unsuitable material. 

 

It is recommended that a Geotechnical Engineer monitor the stripping operations to ensure 

that unsuitable materials have been fully removed prior to construction works or the 

placement of engineered fill. Unacceptable areas identified are to be remediated as soon 

as practicable with procedures for which would be dependent upon conditions 

encountered. This could include additional undercutting of unsuitable materials and 

replaced with controlled, engineered fill as prescribed in Section 5.6 of this report. 

 

5.10.2 General Considerations 

 

Load bearing soils are susceptible to disturbance from environmental (temperature, 

moisture change, etc.) and construction activity and, as such, due care should be given to 

minimizing trafficking of such areas during periods of excavation and the construction of 

floor slab and footings to minimize disturbance of the bearing soils. 

 

Any excessive disturbances of the load bearing and underlying soils affected during 

construction works could influence the long term settlement of the structures and will  

therefore, require further excavation and replacement of such impacted soils with suitably 

engineered fill. 

 

A representative of Sola should evaluate all subgrade surfaces to confirm that the subgrade 

and founding conditions are consistent with the recommendations given by this report. 
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STATEMENT OF LIMITATIONS 
 
Standard of Care and Basis of this Report 
Sola Engineering Inc. (“Sola Engineering”) has prepared this report in a manner 
consistent with generally accepted engineering and/or environmental practices in the 
jurisdiction in which the specified services were provided. The information and 
conclusions set out in this report reflects Sola Engineering’s best professional 
judgment in light of the information available to Sola Engineering at the time of 
preparation. Sola Engineering disclaims any and all warranties, express or implied, 
including without limitation any warranty of merchantability and/or fitness for a 
particular purpose, and makes no representations concerning the legal effect, 
interpretation or significance of this report or the information, conclusions or 
recommendations contained in it. 
 
The conclusions and recommendations provided in this report have been prepared in 
relation to the specified site (the “Site”) and the proposed project (the “Project”), as 
described by the Client to Sola Engineering. Given the nature of the work undertaken 
by Sola Engineering as part of this report, the Client acknowledges that ground 
conditions may vary over distances and may change over time. Should there arise any 
changes to the conditions of the Site or the Project (as to purpose or design), Sola 
Engineering is to be notified within a reasonable period of time, and in any event 
within 24 hours of the Client’s learning of such changes, so as to give Sola Engineering 
an opportunity to review and revise this report in light of such changes. Sola 
Engineering accepts no liability or responsibility for any use of this report or reliance 
on this report following any changes to the conditions of the Site or the Project. 
 
The scope of professional services provided by Sola Engineering for the Project are as 
set out in this report. Should such services be limited to those of a geotechnical nature, 
Sola Engineering shall not be held liable or responsible for any environmental services 
that may be required, nor shall this report be interpreted to reflect any environmental 
aspects of the Project. Alternatively, should such services be limited to those of an 
environmental nature, Sola Engineering shall not be held liable or responsible for any 
geotechnical services that may be required, nor shall this report be interpreted to 
reflect any geotechnical aspects of the Project. 
 
This report is not intended to provide recommendations for possible future conditions 
or use of the Site or adjoining properties. Should the need arise for such 
recommendations Sola Engineering may need to conduct further investigations. 
 
Use of this Report 
This report is intended to be read and used in its entirety. No reliance may be made 
upon any individual portion or section of this report without reference to the entire 
report as a whole. In preparing this report, Sola Engineering has relied on information, 
instructions and communications given by the Client to Sola Engineering, the 
applicability, truth and accuracy of which is the sole responsibility of the Client. 
 
This report with the information, sampling data, analysis, conclusions and 
recommendations contained in it (if any), has been prepared for and may only be used 
by the Client and only for the specific purpose as specified by the Client to Sola 
Engineering in connection with the Project. Without prior written consent from Sola 
Engineering, use of this report or any portion thereof by any person or entity other 
than the Client, or for any purpose other than as communicated by the Client to Sola 
Engineering, is strictly prohibited. Sola Engineering accepts no liability or responsibility 
for the unauthorized use of this report. This report and all documents that form part 
of it are the sole property of Sola Engineering. Sola Engineering relies on and retains 
any and all intellectual property rights it has in this report, including any copyright to 
which it is entitled. The Client shall not give, lend or sell this report, or any portion 
thereof, to any entity, person or association without the express prior written consent 
of Sola Engineering. This report and the information contained herein shall be treated 
as strictly confidential. 
 
The contents of this report, inclusive of Sola Engineering’s conclusions and 
recommendations in relation to the Project, are intended only for the guidance of the 
Client in carrying out the specified services for the Project, as described by the Client 
to Sola Engineering. Accordingly, Sola Engineering does not accept any liability or 
responsibility for any inaccuracy contained in this report arising as a result of or in any 
way connected with any exclusion, oversight or falsification of the information 
provided to Sola Engineering by the Client. This report, including the effect of the 
subsurface conditions as described in this report, is to be interpreted at the risk and 
discretion of the Client and any contractors or others bidding on or undertaking 
contractual work to be performed as part of the Project who may come into 
possession of or learn of this report or its contents. It is exigent that all contractors 
bidding or undertaking the work are to rely on their own interpretations of the data 
contained in this report in addition to their own investigations and conclusions. Sola 
Engineering shall not be held liable or responsible for any interpretation of or 
conclusions that may be drawn from the data or information contained in this report. 
 
The information, recommendations and conclusions presented in this report are based 
on Sola Engineering’s interpretation of conditions revealed through the limited 
investigation conducted within a defined scope of services. In no event will Sola 
Engineering be held responsible or liable to the Client or any other person or entity for 
any special, indirect, incidental, punitive or consequential loss or damage (including, 
loss of use, lost profits or expenses incurred) resulting from or in any way related to 
the independent  interpretations, interpolations, conclusions or decisions of the Client 
or any other person or entity, based on the information contained in this report. The 
restriction of liability includes but is not limited to decisions made to develop, 
purchase or sell land. 
 
 

 
Notwithstanding the exclusions of liability contained herein but without in any way 
limiting their effect or generality, if there is found to be any finding of liability or 
responsibility whatsoever on the part of Sola Engineering which in any way relates to 
or arises from this report, or the information, conclusions or recommendations 
contained in it, such liability and/or responsibility shall cease and forever be 
extinguished from and after the date which is two (2) years from the date of this 
report. In no event shall any liability or responsibility of Sola Engineering exceed the 
fees charged by Sola Engineering to the Client for the preparation of this report 
(excluding any arms’ length disbursements or expenditures made or incurred by Sola 
Engineering as a result thereof and reimbursed by the Client). 
 
Site Conditions 
The material conditions, classifications, conclusions and recommendations contained 
in this report were based on the site conditions observed or tested by Sola Engineering 
or otherwise communicated to Sola Engineering by the Client. The description, 
identification and classification of soils, rocks, chemical contamination and other 
materials have been made based on limited investigations, sampling and testing of 
materials performed by Sola Engineering and its qualified representatives in reliance 
on the use of relevant or applicable equipment, all in accordance with commonly 
acceptable standards in the geotechnical and/or environmental disciplines. 
Accordingly, this report may include assumptions of conditions which are based on 
discrete sample locations and thus some conditions may not have been detected. The 
Client accepts all liability and risk for the use of this report and the information and 
data contained in it. Sola Engineering shall not be held liable or responsible for any 
conditions beyond the scope of tests conducted on samples of the subsurface and soil 
conditions of the subject property as set out in this report. 
 
For clarity, the Client acknowledges and accepts that unique risks exist whenever 
engineering or related disciplines are applied to identify subsurface conditions and 
even a comprehensive sampling and testing program may fail to detect certain 
conditions. The environmental, geological, geotechnical, geochemical and 
hydrogeological conditions that Sola Engineering interprets to exist between sampling 
points may differ from those that actually exist. As a result, the Client acknowledges 
and accepts that because of the inherent uncertainties in subsurface evaluations, 
unanticipated underground conditions may occur or become known subsequent to 
Sola Engineering’s investigation that could affect conclusions, recommendations, total 
Project cost and/or execution.  
 
Indemnification of Risk 
Though Sola Engineering adheres to the highest degree of integrity and employs due 
diligence in limiting the potential release of toxins and hazardous substances, the risk 
of accidental release of such substances is a possibility when providing geotechnical 
and environmental services. 
 
In consideration of the provision of services by Sola Engineering, the Client agrees to 
defend, indemnify and hold Sola Engineering and its employees and agents harmless 
from and against any and all claims, liabilities, damages, causes of action, judgments, 
costs or expenses (including reasonable legal fees and disbursements), resulting from 
or arising by reason of the death or bodily injury to persons, damage to property, or 
other loss, whether related to an accidental release of pollutants or hazardous 
substances occurring as a result of carrying out this Project or otherwise, and whether 
or not resulting from Sola Engineering’s negligent actions or omissions. This 
indemnification shall include and extend to any and all third party claims brought or 
threatened against Sola Engineering under any federal or provincial law or statute as 
a result of Sola Engineering conducting work on the Project. In addition to and 
notwithstanding the foregoing, the Client further agrees to unconditionally and 
irrevocably release Sola Engineering from, and not to bring any claims against Sola 
Engineering in connection with, any of the aforementioned claims or causes. 
 
Subconsultants and Contractor Services 
In conjunction with the services provided by Sola Engineering’s own employees, 
external services provided by other persons or entities that are specializing in services 
other than those offered by Sola Engineering, such as drilling, excavation and 
laboratory testing, are often employed in order to carry out the defined scope of work. 
If such external services have been employed for this Project, the Client acknowledges 
that Sola Engineering is not in any way liable or responsible for any costs, claims or 
damages in relation to the services rendered by such other persons or entities or 
payment therefor, nor shall Sola Engineering be liable or responsible for damages for 
errors, omissions or negligence caused by such other persons or entities while 
providing such external services. 
 
Work and Job Site Safety 
Sola Engineering shall be responsible only for its activities and that of its employees 
on the Site. Sola Engineering shall not direct any of the fieldwork nor the work of any 
other person or entity on the Project. The presence of Sola Engineering staff on the 
Site does not relieve the Client or any contractor on the Site from their responsibilities 
pertaining to site safety. The Client at all times retains any and all responsibility for the 
safety of those individuals present on the Site and/or working on the Project, including 
Sola Engineering’s employees.  
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TCR=95%,     RQD=90%

- TCR=92%, RQD=81%

- TCR=85%, RQD=79%

END OF BOREHOLE at TARGETED
DEPTH of 10.82 m
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ENCLOSURE 2
BOREHOLE LOG

PAGE 1 OF BOREHOLE NO.: 102
LEGEND:

PROJECT NO.: 10269 DATE: September 6, 2017 SS - SPLIT SPOON

PROJECT: Proposed Residential Development AS - AUGER SAMPLE

ST - SHELBY TUBE

CLIENT: Valour Capital Managment Inc. c/o S2S Enviromental Inc. CS - CORE SAMPLE

LOCATION: 418 and 422 Guleph Line, Burlington, ON STABILIZED WATER LEVEL

ELEVATION (M): 101.979 Local CAVED AT DEPTH (M): ---- CAVED AT

WATER LEVEL DEPTH (M): DRILLING METHOD: Hollow Stem "N" BLOWS / 0.3 M

DRILLER: Profile Drilling DRILL RIG: D50 M.C. NATURAL MOISTURE CONTENT (%)

LOGGED BY: JA REVIEWED BY: HG O.V.M ORGANIC VAPOUR MONITOR

P.L. PLASTIC LIMIT (%)

L.L. LIQUID LIMIT (%)

Notes: 50***/13 denotes 50 plus blows for 13 cm of sampler penetration after 1st 30 cm;
50**/5 denotes 50 plus blows for 5 cm of sampler penetration;
RQD denotes rock quality designation

This information pertains only to this borehole and should not be interpreted as being indicative of the site.
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TOPSOIL - 125 mm

FILL - silty sand, trace gravel, trace
organic, dark brown, moist

SILTY SAND - trace rootlest, dark brown,
loose, moist

- wet

- brown

SILTY CLAY TILL - trace gravel, brownish
grey, hard, moist

SHALE BEDROCK - QUEENSTON
FORMATION, trace limestone seams, red
trace grey, completely to highy weathered,
very weak to weak

END OF BOREHOLE upon AUGER
REFUSAL at DEPTH of 7.51 m
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13.6
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ENCLOSURE 3
BOREHOLE LOG

PAGE 1 OF BOREHOLE NO.: 103
LEGEND:

PROJECT NO.: 10269 DATE: September 5, 2017 SS - SPLIT SPOON

PROJECT: Proposed Residential Development AS - AUGER SAMPLE

ST - SHELBY TUBE

CLIENT: Valour Capital Managment Inc. c/o S2S Enviromental Inc. CS - CORE SAMPLE

LOCATION: 418 and 422 Guleph Line, Burlington, ON STABILIZED WATER LEVEL

ELEVATION (M): 100.437 Local CAVED AT DEPTH (M): ---- CAVED AT

WATER LEVEL DEPTH (M): DRILLING METHOD: Hollow Stem "N" BLOWS / 0.3 M

DRILLER: Profile Drilling DRILL RIG: D50 M.C. NATURAL MOISTURE CONTENT (%)

LOGGED BY: HG REVIEWED BY: KB O.V.M ORGANIC VAPOUR MONITOR

P.L. PLASTIC LIMIT (%)

L.L. LIQUID LIMIT (%)

Notes: 50*/8 denotes more then 50 blows after 8 cm of sampler penetration;
50*/5 denotes more then 50 blows after 5 cm of sampler penetration

This information pertains only to this borehole and should not be interpreted as being indicative of the site.
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ASPHALTIC CONCRETE - 40 mm
GRANULAR BASE - sand and gravel

FILL - silty sand, brown, moist

POSSIBLE FILL - silty sand, brown, moist

SILTY SAND - brown, compact, moist

- very dense, wet

SILTY CLAY TILL - trace gravel, trace
shale fragments, redish brown, hard, moist

SHALE BEDROCK - QUEENSTON SHALE
FORMATION, red trace grey, completely
weathered to highy weathered, very weak
to weak, occasional limestone thin seams

END OF BOREHOLE upon AUGER
REFUSAL at DEPTH of 7.51 m
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ENCLOSURE 4
BOREHOLE LOG

PAGE 1 OF BOREHOLE NO.: 104
LEGEND:

PROJECT NO.: 10269 DATE: SS - SPLIT SPOON

PROJECT: Proposed Residential Development AS - AUGER SAMPLE

ST - SHELBY TUBE

CLIENT: Valour Capital Managment Inc. c/o S2S Enviromental Inc. CS - CORE SAMPLE

LOCATION: 418 and 422 Guleph Line, Burlington, ON STABILIZED WATER LEVEL

ELEVATION (M): 101.614 Local CAVED AT DEPTH (M): ---- CAVED AT

WATER LEVEL DEPTH (M): DRILLING METHOD: Hollow Stem "N" BLOWS / 0.3 M

DRILLER: Profile Drilling DRILL RIG: D50 M.C. NATURAL MOISTURE CONTENT (%)

LOGGED BY: JA REVIEWED BY: HG O.V.M ORGANIC VAPOUR MONITOR

P.L. PLASTIC LIMIT (%)

L.L. LIQUID LIMIT (%)

Notes: 50*/5 denotes 50 plus blows for 5 cm of sampler penetration;
50**/10 denotes 50 plus blows for 10 cm of sampler penetration after 1st 15 cm

This information pertains only to this borehole and should not be interpreted as being indicative of the site.
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ASPHALTIC CONCRETE - 40 mm
GRANULAR BASE - sand and gravel

FILL - silty sand, brown, moist

POSSIBLE FILL - silty sand, brown, moist

SILTY SAND - brown, loose, moist

SANDY SILT -light brown, loose, moist

SILTY SAND - brown, compact, moist

SILTY CLAY TILL - trace gravel, reddish
brown, hard, moist

- inferred limestone cap

END OF BOREHOLE upon AUGER
REFUSAL at DEPTH of 7.69 m
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ENCLOSURE 5
BOREHOLE LOG

PAGE 1 OF BOREHOLE NO.: 105
LEGEND:

PROJECT NO.: 10269 DATE: September 6, 2017 SS - SPLIT SPOON

PROJECT: Proposed Residential Development AS - AUGER SAMPLE

ST - SHELBY TUBE

CLIENT: Valour Capital Managment Inc. c/o S2S Enviromental Inc. CS - CORE SAMPLE

LOCATION: 418 and 422 Guleph Line, Burlington, ON STABILIZED WATER LEVEL

ELEVATION (M): 101.780 Local CAVED AT DEPTH (M): ---- CAVED AT

WATER LEVEL DEPTH (M): DRILLING METHOD: Hollow Stem "N" BLOWS / 0.3 M

DRILLER: Profile Drilling DRILL RIG: D50 M.C. NATURAL MOISTURE CONTENT (%)

LOGGED BY: JA REVIEWED BY: HG O.V.M ORGANIC VAPOUR MONITOR

P.L. PLASTIC LIMIT (%)

L.L. LIQUID LIMIT (%)

Notes: 50***/8 denotes 50 plus blows for 8 cm of sampler penetration

This information pertains only to this borehole and should not be interpreted as being indicative of the site.

ELEV./
DEPTH

(m)

WELL/
PIEZO.
DETAIL

SYMBOLS,
SAMPLERS
TEST DATA

DESCRIPTION

Moisture
Content

BLOW
COUNTS

STANDARD 
PENETRATION TESTS

"N"
VALUE

ELEV./
DEPTH

(m)
20 40 60 80

"N" Value

M.C.

P.L.-L.L.

1



0

1.5

3

4.5

6

7.5

9

10.5

99

97.5

96

94.5

93

91.5

90

1

2

3

4

5

6

7

8

TOPSOIL - 150 mm

FILL - silty sand, trace asphalt, trace gravel,
brown, moist

- trace organic, brownish red

SILTY SAND - dark brown, compact, wet

- trace gravel, brown, dense, wet

SILTY CLAY - trace sand, trace shale
fragments,  brownish grey, hard, moist

END OF BOREHOLE upon AUGER
REFUSAL at DEPTH of  7.51 m
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ENCLOSURE 6
BOREHOLE LOG

PAGE 1 OF BOREHOLE NO.: 106
LEGEND:

PROJECT NO.: 10269 DATE: Septemner 5, 2017 SS - SPLIT SPOON

PROJECT: Proposed Residential Development AS - AUGER SAMPLE

ST - SHELBY TUBE

CLIENT: Valour Capital Managment Inc. c/o S2S Enviromental Inc. CS - CORE SAMPLE

LOCATION: 418 and 422 Guleph Line, Burlington, ON STABILIZED WATER LEVEL

ELEVATION (M): 100.433 Local CAVED AT DEPTH (M): ---- CAVED AT

WATER LEVEL DEPTH (M): DRILLING METHOD: Hollow stem "N" BLOWS / 0.3 M

DRILLER: Profile Drilling DRILL RIG: D50 M.C. NATURAL MOISTURE CONTENT (%)

LOGGED BY: HG REVIEWED BY: KB O.V.M ORGANIC VAPOUR MONITOR

P.L. PLASTIC LIMIT (%)

L.L. LIQUID LIMIT (%)

Notes: 50**/10 denotes 50 plus blows for 10 cm of sampler penetration after 1st 15 cm;
50*/5 denotes 50 plus blows for 5 cm of sampler penetration

This information pertains only to this borehole and should not be interpreted as being indicative of the site.
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TOPSOIL - 100 mm

FILL - silty sand , trace gravel, trace
rootlets, trace organic, reddish brown to
brown, moist

- some organic, brownish black, wet

SILTY SAND - brown, loose, wet

- dark brown

SILTY CLAY TILL - trace gravel, brown,
stiff to hard, moist

- trace shale fragments

- inferred limestone cap

END OF BOREHOLE upon AUGER
REFUSAL at DEPTH of 5.99 m
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ENCLOSURE 7
BOREHOLE LOG

PAGE 1 OF BOREHOLE NO.: 108
LEGEND:

PROJECT NO.: 10269 DATE: September 5, 2017 SS - SPLIT SPOON

PROJECT: Proposed Residential Development AS - AUGER SAMPLE

ST - SHELBY TUBE

CLIENT: Valour Capital Managment Inc. c/o S2S Enviromental Inc. CS - CORE SAMPLE

LOCATION: 418 and 422 Guleph Line, Burlington, ON STABILIZED WATER LEVEL

ELEVATION (M): 99.714 Local CAVED AT DEPTH (M): 2.43 CAVED AT

WATER LEVEL DEPTH (M): DRILLING METHOD: Hollow Stem "N" BLOWS / 0.3 M

DRILLER: Profile Drilling DRILL RIG: D50 M.C. NATURAL MOISTURE CONTENT (%)

LOGGED BY: HG REVIEWED BY: KB O.V.M ORGANIC VAPOUR MONITOR

P.L. PLASTIC LIMIT (%)

L.L. LIQUID LIMIT (%)

Notes: 50*/5 denotes 50 plus blows for 5 cm of sampler penetration

This information pertains only to this borehole and should not be interpreted as being indicative of the site.
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Plan View Strata symbols

Pavement

Silty sand

Silty clay till

Shale

Topsoil

Fill

Possible fill

Sandy silt

Silty clay

SOLA ENGINEERING INC.
CONCEPTUAL SOIL PROFILE

HORIZONTAL DRAWN BY/APPROVED BY
SCALE:
VERTICAL
SCALE: 1"=100'

Proposed Residential Development

PROJECT NO. 10269 Enclosure 8



Terms describing RELATIVE DENSITY, based on Standard Penetration Test "N"-Value for COURSE GRAINED soils
(major portion retained on No. 200 sieve).

 DESCRIPTIVE TERM [ "N"-Value (blows/0.3m), Relative Density (%) ]

 - Very Loose [ less than  4, less than 15 ]
 - Loose [ 4 to 10, 15 to 35 ]
 - Compact or Medium [ 10 to 30, 35 to 65 ]
 - Dense [ 30 to 50, 65 to 85 ]
 - Very Dense [ greater than 50, greater than 85 ]

Terms describing CONSISTENCY, based on Standard Penetration Test "N"-Value for FINE GRAINED soils (major
portion passing No. 200 sieve)

 DESCRIPTIVE TERM [ Unconfined Compressive Strength (kPa), "N"-Value (blows/0.3m) ]

 Very Soft [ less than 25, less than 2 ]
 Soft [ 25 to 50, 2 to 4 ]
 Firm [ 50 to 100, 4 to 8 ]
 Stiff [ 100 to 200, 8 to 15 ]
 Very Stiff [ 200 to 400, 15 to 30 ]
 Hard [ greater than 400, greater than 30 ]

Notes:

Symbol Description

Strata symbols

Pavement

Silty sand

Silty clay till

Shale

Topsoil

Symbol Description

Fill

Possible fill

Sandy silt

Silty clay

Misc. Symbols

Natural Moisture Content

Drill Refusal

Cave Depth

KEY TO SYMBOLS ENCLOSURE 9



Symbol Description

Soil Samplers

Description not given for:
"AS"

Split Spoon

Core Sample

Monitor Well Details

Flush-mount
Cover

Pipe Riser

Bentonite Pellets

Silica sand, Blank PVC

Slotted Pipe w/ Sand

Silica Sand, No Pipe
(End Plug)

KEY TO SYMBOLS



LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:
Project:

Location: BH 105 Depth: 20'-22' Sample Number: 17-352

SOLA ENGINEERING INC. Enclosure

24 13 4.3443 0.4800 0.0976 0.0065 0.0013

SILTY CLAY TILL (VISUAL MANUAL) SILTY, CLAYEY SAND (LAB) SC A-6(2)

10269 Valour Capital Management
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Particle Size Distribution Report

Proposed Residential Development Sampled by:Harjot
Date: September 5, 2017
Report No: 2017-10923



APPENDIX G

PHASE II ESA REPORT
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DWN.:PROJECT NO.:

CK:SCALE:

FIG. NO.:DATE:

t: +1.905.793.9800 | f: +1.905.793.0641
1595 Clark Boulevard
Brampton, ON  L6T 4V1
Canada

EXP Services Inc.
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      INDUSTRIAL    INFRASTRUCTURE    SUSTAINABILITY

LEGEND: TITLE AND LOCATION:

HAM-00801683-A0 LE

AS NOTED SH

JULY 2019 1

SITE LOCATION PLAN
PHASE TWO ESA

418 AND 422 GUELPH LINE,
BURLINGTON, ONTARIO

APPROXIMATE SITE BOUNDARY
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FIG. NO.:DATE:
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SURROUNDING LAND USE PLAN,
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SOIL SAMPLING LOCATIONS
VOCs

PHASE TWO ESA
418 AND 422 GUELPH LINE,

BURLINGTON, ONTARIO
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BOREHOLE LOCATION (S2S, 2017)
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Area of Potential
Environmental

Concern (APEC)(1)

Location of APEC on
Phase One Property

Potentially Contaminating
Activity (PCA)(2)

Location of
PCA (on-Site
or off-Site)

Contaminants of
Potential

Concern(3)

Media Potentially
Impacted

(Groundwater, soil
and/or sediment)

APEC 1: Vent pipe for
potential former AST

North of the Site building
addressed as 418 Guelph

Line

PCA#28- Gasoline and
Associated Products Storage

in Fixed Tanks

On-Site Petroleum
Hydrocarbons
(PHCs) and
Benzene,
Toluene,

ethylbenzene and
Xylenes (BTEX),

and Metals

Soil and Groundwater

APEC 2: Presence of
greenhouses on Site

East portion of Site
(including Herbicides,

Fungicides and Anti-Fouling
Agents) Manufacturing,

Processing, Bulk Storage and
Large-Scale Applications

On-Site OCs Soil

APEC 3: De-icing salt
application to parking

areas

On-Site parking areas on
northwest portion of the

Site
de-icing purposes (asphalt

paved areas).

On-Site Electrical
Conductivity (EC),

Sodium
Absorption Ratio

(SAR)

Soil

APEC 4: Fill and vent
pipes associated with off
Site UST at 422 Guelph

Line

Northeast portion of the
Site at 422 Guelph Line

PCA#28- Gasoline and
Associated Products Storage

in Fixed Tanks

Off-Site PHCs, BTEX, and
Metals

Soil and Groundwater

APEC 5: Various
automotive repair

facilities on southwest
adjacent property

addressed as 2432 New
Street

Southwest boundary of the
Site maintenance, fueling and

repair of equipment, vehicles,
and material used to maintain

transportation systems

Off-Site PHCs, and
Volatile Organic

Compounds
(VOCs)

Groundwater

APEC 6A: Motorcycle
Repair Center north

adjacent to Site at 2434
New Street

North portion of the Site
maintenance, fueling and

repair of equipment, vehicles,
and material used to maintain

transportation systems

Off-Site PHCs, and VOCs Groundwater

APEC 6B: Fill / vent pipe
on building situated on
north adjacent property

(2434 New Street)

North portion of the Site
PCA#28: Gasoline and

Associated Products Storage
in Fixed Tanks.

Off-Site PHCs, BTEX Groundwater

APEC 7: Dry cleaning
facility 25 m east of the
Site at 415 Guelph Line

East boundary of the Site
PCA#37 - Operation of Dry-
Cleaning Equipment (where

chemicals are used)
Off-Site

Volatile Organic
Compounds

(VOCs)
Groundwater

APEC 8: Bulk paint
storage 25 m east of the
Site at 417 Guelph Line

East boundary of the Site
PCA#39 - Paints

Manufacturing, Processing
and Bulk Storage

Off-Site
Volatile Organic

Compounds
(VOCs)

Groundwater

APEC 9: Automotive
Service Station 30 m

north of the Site at 433
Guelph Line

Northeast boundary of the
Site Associated products in fixed

tanks.
Off-Site

PHCs, and
Volatile Organic

Compounds
(VOCs)

Groundwater

APEC 10: Automotive
service centre 60 m

northwest of Site at 458
Guelph Line with
associated USTs

Northwest boundary of the
Site Associated products in fixed

tanks.
Off-Site

PHCs, and
Volatile Organic

Compounds
(VOCs)

Groundwater

TABLE 1
AREAS OF POTENTIAL ENVIRONMENTAL CONCERN (APECs)

(Refer to clause 16(2)(a), Schedule D, O.Reg. 153/04)
418 & 422 Guelph Line, Burlington, Ontario

(On-Site and within 250 m)



Area of Potential
Environmental

Concern (APEC)(1)

Location of APEC on
Phase One Property

Potentially Contaminating
Activity (PCA)(2)

Location of
PCA (on-Site
or off-Site)

Contaminants of
Potential

Concern(3)

Media Potentially
Impacted

(Groundwater, soil
and/or sediment)

TABLE 1
AREAS OF POTENTIAL ENVIRONMENTAL CONCERN (APECs)

(Refer to clause 16(2)(a), Schedule D, O.Reg. 153/04)
418 & 422 Guelph Line, Burlington, Ontario

(On-Site and within 250 m)

APEC 11A: Automotive
service centre 75 m

north / northeast of Site
at 3001 New Street

(formerly 457 Guelph
Line) with associated

USTs

North boundary of the Site Associated products in fixed
tanks

Off-Site

PHCs, and
Volatile Organic

Compounds
(VOCs)

Groundwater

APEC 11B: Automotive
service centre 75 m

north / northeast of Site
at 3001 New Street

(formerly 457 Guelph
Line) with associated

USTs

North boundary of the Site
maintenance, fueling and

repair of equipment, vehicles,
and material used to maintain

transportation systems

Off-Site

PHCs, and
Volatile Organic

Compounds
(VOCs)

Groundwater

APEC 12:  Dry cleaning
facility 180 m northwest

of the Site at 480 Guelph
Line

Northwest boundary of the
Site

PCA#37 - Operation of Dry-
Cleaning Equipment (where

chemicals are used)
Off-Site

Volatile Organic
Compounds

(VOCs)
Groundwater

APEC 13: Commercial
printing establishment

north adjacent of Site at
2442 New Street

North portion of the Site printing establishment Off-Site VOCs Groundwater

1. Area of Potential Environmental Concern means the area on, in or under a phase one study area where one
or more contaminants are potentially present, as determined through the PI ESA, including through,
(a) identification of post or present uses on, in or under the phase one property, and
(b) identification of potentially contaminating activities.

2. Potentially contaminating activity means a use or activity set out in Column A of Table 2 of Schedule D
that is occurring or has occurred in a phase one study area

3. When completing this column, identify all contaminants of potential concern using the Method Groups as
identified in the "Protocol for in the Assessment of Properties under Part XV.1 of the Environmental Protection Act,
March 9, 2004, amended as of July 1, 2011, as specified below:

ABNs PCBs Metals EC SAR
CPs PAHs As, Sb, Se Cr (VI)
1,4- Dioxane THMs Na Hg
Dioxins/Furans, PCDDs/PCDFs VOCs B-HWS Methyl Mercury
Ocs BTEX Cl- high pH
PHCs Ca, Mg CN- low pH

4. When submitting a record of site condition for filing, a copy of this table must be attached



Location ID Ground Elevation Depth of BH Bottom Elevation Date Drilled Drilling Contractor

BH102A 101.31 5.79 96.20 12-Jun-19 Geo Environmental Drilling

BH201 100.94 12.20 88.74 June 10 & 11, 2019 Geo Environmental Drilling

BH202 99.92 12.20 87.72 June 10 & 11, 2019 Geo Environmental Drilling

BH203 99.93 2.44 97.49 12-Jun-19 Geo Environmental Drilling

TABLE 2 - Borehole Log Information



Soil Sample ID Sample Depth Interval
(m) Rationale Analysis

BH201 - SS6 5.49 - 5.79 To vertically delineate VOC impacts VOCs

BH203 - SS1 0 - 0.61 To address APEC 1: Potential presence of
AST at 418 Guelph Line PHCs +BTEX

BH201- SS66
(Duplicate of BH201-

SS6)
5.49 - 5.79 QA/QC purposes VOCs

BH223 - SS1
(Duplicate of BH203-

SS1)
0 - 0.61 QA/QC purposes PHCs +BTEX

QA/QC Samples:

TABLE 3 - Summary of Soil Samples Submitted for Chemical Analysis



Location ID Ground
Elevation (m)

Stickdown/
Stickup (m)

Top of Pipe
Elevation (m)

Measured
Depth of Top
of Screen (m

bgs)

Measured
Depth of MW

(m bgs)

Screen
Length (m)

Elevation of
Top of
Screen

(Measured)

Elevation of
Bottom of

Screen
(Measured)

Geologic Units
Intercepted by

Well Screen

Well
Condition

MW102A 101.31 -0.10 101.21 2.71 5.76 3.05 98.60 95.55 Sand Intact

MW201 100.94 -0.14 100.80 10.63 12.13 1.50 90.31 88.81 Bedrock Intact

MW202 99.92 -0.15 99.77 10.61 12.11 1.50 89.32 87.82 Bedrock Intact

TABLE 4 - Monitoring Well Installation Details



GW Sample ID Sampling Date Rationale Analysis

BH/MW1 May 21, 2019 & June
20, 2019

To address APEC 4, 6A-B, 7, 8, 9, 10,
11A-B, 12 and 13, Confirmatory gw
sample to confirm concentrations

PHCs and VOCs

BH/MW2 May 21, 2019 & June
20, 2019

To address APEC 6A-B, 7, 8, 9, 10, 12
and 13, Confirmatory gw sample to

confirm concentrations
PHCs and VOCs

MW3 21-May-19 To address APEC 3 & 5, Confirmatory
gw sample to confirm concentrations VOCs

MW4 21-May-19
Confirmatory gw sample to confirm

concentrations & to address APEC 7,
8, and 9

VOCs

MW101 21-May-19 Confirmatory gw sample to confirm
concentrations VOCs

MW102 21-May-19 Confirmatory gw sample to confirm
concentrations & to address APEC 3 VOCs

MW103 21-May-19
Confirmatory gw sample to confirm

concentrations, horizontal delineation
of VOC impacts in GW

VOCs

BH104 21-May-19
Confirmatory gw sample to confirm

concentrations & to address APEC 6 A-
B, 10, 12, 13

PHCs, VOCs

BH105 21-May-19
Confirmatory gw sample to confirm

concentrations and to address APEC
3 and 5

VOCs

MW106 21-May-19 Confirmatory gw sample to confirm
concentrations VOCs

MW102A 20-Jun-19 Horizontal delineation of VOC impacts VOCs

MW201 20-Jun-19 Vertical delineation VOC impacts VOCs

MW202 20-Jun-19 Vertical delineation VOC impacts VOCs

TRIP BLANK QA/QC Purposes VOCs

BH/MW22
(Duplicate of

BH/MW2)
20-Jun-19 QA/QC Purposes PHCs

BH1044
(Duplicate of

BH104)
21-May-19 QA/QC Purposes PHCs

MW44
(Duplicate of

MW4)
21-May-19 QA/QC Purposes VOCs

MW1022A
(Duplicate of

MW102A)
21-May-19 QA/QC Purposes VOCs

QA/QC Samples:

TABLE 5 - Summary of Groundwater Samples Submitted for Chemical Analysis



Location ID
Ground

Elevation (m
relative)

Stickdown/
Stickup (m)

Top of Pipe
Elevation (m

relative )

Water Level
Depth (TOP)

Water Level
Depth (m bgs)

Water Level
Depth (m
relative)

Date

BH/MW1 100.73 -0.09 100.64 2.52 2.61 98.12 21-May-19

BH/MW2 101.38 -0.13 101.25 2.89 3.02 98.36 21-May-19

BH/MW3 100.9 -0.07 100.83 2.47 2.54 98.36 21-May-19

BH/MW4 99.92 -0.17 99.75 1.70 1.87 98.05 21-May-19

BH101 100.26 -0.07 100.19 2.02 2.09 98.17 21-May-19

BH102 101.31 -0.15 101.16 2.82 2.97 98.34 21-May-19

MW102A 101.31 -0.10 101.21 2.95 3.05 98.26 20-Jun-19

BH103 99.77 -0.16 99.61 1.42 1.58 98.19 21-May-19

BH104 100.94 -0.12 100.82 2.57 2.69 98.25 21-May-19

BH105 101.11 -0.16 100.95 2.54 2.70 98.41 21-May-19

BH106 99.76 -0.13 99.63 1.43 1.56 98.20 21-May-19

MW201 100.94 -0.14 100.80 3.62 3.76 97.18 20-Jun-19

MW202 99.92 -0.15 99.77 2.89 3.04 96.88 20-Jun-19

TABLE 6 - Water Level Depths and Elevations



Well Pair Separation
Distance (m)

Groundwater
Elevations (m)

Elevation
Difference (m)

Hydraulic
Gradient* (m/m)

BH105 97.04

BH/MW4 96.68

BH/MW2 98.35

BH/MW1 98.12

TABLE 7 - Summary of Horizontal Hydraulic Gradients (Overburden)

(m) is the distance apart.

67.2 0.36 0.005

36.9 0.23 0.006



TABLE 8- Vertical Hydraulic Gradient

Well Pair
Groundwater

Elevation
(m ASL)

Bottom of
Well

Elevation
(m ASL)

hp z h Gradient*
(m/m)

BH104 96.87 94.37 2.50 44.37 46.87

MW201 97.14 88.81 8.33 38.81 47.14

BH/MW4 96.68 94.05 2.63 44.05 46.68

MW202 95.73 87.82 7.91 37.82 45.73

-0.049

*The vertical hydraulic gradient between monitoring well pair is calculated from iv = (h2-h1)/(z2-z1)

0.153
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NOTE:

1) Maintain minimum 0.5m vertical clearance between all  watermains and sewers. Where watermain is deflected, ensure 1.7m

cover is achieved or watermain is insulated.

2) Maintain vertical clearance at all other crossings.

3) Existing and proposed watermain depths are approximate only. Notify Design Engineer of any discrepancies.

4) Contractor to verify all existing inverts prior to product ordering. Notify Design Engineer of any discrepancies.
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