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Section 1.0 – Introduction to proposed development 
 
1.1 - Introduction 
 
130 Guelph Ave. is a 0.808 ha. Site located on the NW corner of the intersection of Guelph Ave. 
and Sheffield St., Cambridge (old Hespeler). The property is zoned Commercial/Industrial and 
contains a large Industrial/Commercial building which is currently in the process of being 
demolished. The owner is proposing to construct a six storey apartment building with 118 
affordable units on the rezoned (Residential/Commercial) redeveloped site.  See Figure 2. 
 
Section 2.0 – Existing Site Conditions 
 
2.1 – General 
 
The building at 130 Guelph Ave. was two buildings with individual services connected together 
in 1978. An addition had been built at the north end of the site in 1976.  The complex is being 
demolished commencing at the north end and progressing southward.  The area around the 
building is almost completely paved with a narrow strip of grassed area on the east side facing 
Guelph Ave.  A heritage residential building is located to the north, commercial uses are to the 
east and industrial/commercial uses are to the south and west. 
 
2.2 – Current Zoning and Land Use 
 
The site is zoned Commercial Industrial. The existing buildings housed industrial and 
commercial tenants. 
 
2.3 – Existing Grading and Drainage 
 
The existing site is sloped from north to south with the highest elevation at the NW corner and 
the lowest elevation at the south west corner.  There is a small artesian spring at the centre of 
the site which drains into a storm sewer that discharges off site at the south end.  Major storms 
overflow the catch basins on site onto the road allowances to the east and south.  There is no 
evidence of storm water management at the site. 
 
2.4 – Existing Servicing and Access (See Figure 3) 
 
2.4.1 – Water Distribution 
 
There are large existing watermains on Guelph Ave. (300 mm) and Sheffield St. (250 mm) with 
fire hydrants servicing the site.  There is a 200 mm fire line at the south end providing flow for 
an existing sprinkler system to the existing building.  There was a 150 mm fire line in the middle 
of the building at the east side.  Existing domestic water services will be abandoned. 
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2.4.2 – Sanitary Sewers 
 
There is an existing 375 mm sanitary sewers on Guelph Ave. and a 525 mm on Sheffield St.  
Existing 100 mm laterals to the existing building will be abandoned. 
 
2.4.3 – Storm Sewers 
 
An existing catch basin in the south east corner of the site is connected to a 680 mm storm 
sewer on Guelph Ave. and a catch basin in the south west corner of the site is connected to a 
750 mm storm sewer located in an easement on the west side of the site.  This sewer is 
connected to an 860 mm storm sewer on Sheffield St.  Internal catch basins and storm sewers 
are connected to the outlet on the west side of the site.  The artesian spring flow is directed via 
a catch basin and storm drain to the outlet in the south west corner of the site.  It appears that 
major storm runoff overflows the site and discharges to the road right of ways without 
attenuation. 
 
2.4.4 – Utilities 
 
Hydro service is provided by Energy Plus. Telephone service is provided by Bell Canada. Cable 
TV is provided by Rogers.  Natural gas service is provided by Union Gas.  A 150 mm gas line is 
located at the east side of Guelph Ave. 
 
2.4.5 – Access 
 
Vehicles access the site at two locations, at the north east corner of the site off Guelph Ave. and 
at the south west corner of the site off Sheffield St. 
 
Section 3.0 – Proposed Water Supply 
 
3.1 - General 
 
It is proposed that the existing 200 mm fire line at the south end of the site will be used to 
supply the apartment buildings new sprinkler system and that the existing 150 mm fire can be 
utilized to provide domestic water service. 
 
3.2 – Proposed Domestic Demand 
 
Based on a residential population of 413 persons and 225 L/c/d water usage the minimum hour 
demand was determined to be 37,170 L/d (0.323 L/s), Max day demand - 255,544 L/d (2.96 L/s), 
Peak hour – 383,780 L/d (4.44L/s) - See Appendix A for calculations for determining domestic 
water demand.  Office uses would add 1800 L/d (0.06 L/s). 
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3.3 - Proposed Fire Flow 
 
Using the Fire Underwriters Survey Guide for Determination of Required Fire Flows For Public 
Fire Protection in Canada the required fire flow for the proposed building was determined to be 
191.25 L/s to be maintained for a minimum of 1 hour.  See Appendix B for detailed calculations 
and Table 1 – Fire Flow.  The City of Cambridge has provided flow test results for the local 
distribution system.  Adequate flow and pressure can be provided by the existing system.  The 
sprinkler design for the proposed building may require a booster pump. 
 
Section 4.0 – Proposed Sanitary Sewer Service 
 
4.1 – General 
 
Apartment and office peak sewage flow was determined to be 7.58 L/s requiring a new 
minimum 150 mm sanitary sewer connection.  It is proposed to connect to an existing manhole 
on the 525 mm sanitary sewer on Sheffield St. and to install a 200 mm service connection with 
a manhole at the property line.  See Figure 4 - Proposed Servicing Plan 
 
4.2 – Proposed Sanitary Sewage Flow 
 
See Appendix C - Sanitary Sewer Design Calculations and Table 2 – Sanitary Sewage Flows 
 
4.3 – City of Cambridge Capacity Assessment Application 
 
A Capacity Assessment Application was submitted to the City of Cambridge. We are requesting 
confirmation that sewage capacity is available for this project as part of this application. 
 
Section 5.0 – Proposed Storm Drainage/Storm Water Management System 
 
5.1 – General 
 
Storm sewers for this site were designed using the City of Cambridge design standards, the 
Rational Method and based on a five year frequency storm.  See Figure 4 – Proposed Servicing 
Plan, Figure 5 – Grading Plan, Figure 6 – Storm Drainage Area Plan, Table 3 – IDF data, Table 4 – 
Minor Storm Runoff and Appendix D – Storm Sewer Design Calculations.  The industrial site was 
mostly roof and pavement with a runoff coefficient of 0.9.  There was little or no attenuation of 
runoff from major storms and no quality control. The redeveloped site has more green space 
and a green roof with an overall site runoff coefficient of 0.60.  Runoff from all major storms 
will be attenuated with the redevelopment and quality control measures will be installed.  See 
Figure 4 – Proposed Servicing Plan, Table 5 – Major Storm Runoff, Table 6 – SWM Storage 
Volumes/Graphs, Table 7 – Post Development Storm Flows and Appendix D – Storm Water 
Management Calculations. 
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5.2 – Storm Sewer Design Criteria 
 
See Table 3 - IDF Data and Appendix D 
 
5.3 – Proposed Minor Storm Design 
 
See Figure 4 – Proposed Servicing Plan, Table 4 – Minor Storm Runoff and Appendix D 
 
5.4 – Storm Water Management Design Criteria 
 
The SWM Design Criteria came from the Ontario Storm Water Planning and Design Manual and 
The Grand River Conservation Authority.  In general runoff from major storms up to the 100 
year event are to be attenuated to the five year runoff level and quality control is to be 
provided to at least the Basic level. 
 
5.5 – Proposed Major Storm Design 
 
See Figure 6 – Storm Drainage Area Plan and Table 5 – Major Storm Runoff 
 
5.5.1 – Runoff Attenuation – Storage Volume Determination 
 
Once the peak runoffs were determined for the major storm pre-development and post 
development conditions (for each subbasin) a graphical solution can be used to determine the 
storage volume required (surface or underground) to attenuate post development runoff from 
the site to predevelopment levels.  See table 6 – SWM Storage Volume/Graphs and Appendix D. 
 
5.5.2 – Quality Control 
 
It is proposed to install a suitable Oil and Sediment Removal Structure at the storm sewer outlet 
at the south end of the site to provide appropriate quality control. 
 
5.5.3 – Monitoring and Maintenance 
 
All SWM facilities must be monitored (inspected) after all major storm events and maintained 
on a yearly basis and after major storms as necessary. 
 
5.6 – Infiltration 
 
An infiltration allowance is provided in the design calculations.  For this site the flow from the 
artesian source is also accounted for. 
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5.7 - Erosion and Sediment Control 
 
During redevelopment of the site silt fencing and mud mats (at site entrances) are to be 
installed and maintained. 
 
5.8 – Geotechnical Report 
 
Appendix E contains a borehole location plan and borehole logs excerpted from a site condition 
report prepared by Chung & Vander Doelen Nov. 2023.  Typical borehole layers show asphalt, 
150 mm of granular base, various depths of silt fill (trace of clay, trace of gravel, trace of sand) 
and Dolostone bedrock. 
  
Section 6.0 - Utilities 
 
6.1 – Hydro - Energy + 
 
A pad mounted transformer is proposed for this site and power is available. 
 
6.2 – Telephone – Bell Canada 
 
Telephone service is available for this site 
 
6.3 – Cable TV – Rogers 
 
Cable TV service is available for this site 
 
6.4 – Natural Gas – Union Gas/Enbridge 
 
Natural gas is available for this site.  An existing 150 mm gas main is in place 
 
Section 7.0 – Conclusions and Recommendations 
 
The services and utilities required for this site to be redeveloped according to the 
redevelopment proposal are available. 
 
Figure 1 Existing Site Plan 
 
Figure 2 Proposed Site Plan 
 
Figure 3 Existing Servicing Plan 
 
Figure 4 Proposed Servicing Plan 
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Figure 5 Grading Plan 
 
Figure 6 Storm Drainage Area Plan 
 
Table 1 Fire Flow 
 
The required fire flow for this building as derived from the Fire Underwriters survey is 12,000 
L/min. See Appendix B for details and calculations. 
 
Table 2 Sanitary Sewage Flows 
 
Projected Peak Residential Sanitary Sewage Flow is 5.53 L/sec 
 
Projected Peak Office/Commercial Sanitary Sewage Flow is 2.05 L/sec 
 
Total Projected Sanitary Sewage Flow is 7.58 L/sec 
 
Table 3 Storm Design/IDF Data 
 
Rational Method formula to determine Q (Runoff in cubic m/sec) = kAIR 
 
k = 2.78   A = drainage area (ha)   I = rainfall intensity (mm/hr)   R = Runoff Coefficient 
 
For five year storm events in Cambridge I = a/(Tc + b)^c where a=1593, b=11, c=0.8789 
 
For 100 year storm events I = a/(Tc + b)^c where a=3015.1, b=21, c=0.870 
 
Tc is the Time of Concentration/Accumulated Inlet Time) 
 
See Appendix D for details and calculations, Table 4 for Minor Storm Runoff, Table 5 for Major 
Storm Runoff, Table 6 for Storage Calculations (Graphical) and Table 7 Post Development Storm 
Flows 
 

Table 4 Minor Storm Runoff 
 

Table 5 Major Storm Runoff 
 

Table 6 SWM Storage Volume/Graphs 
 

Table 7 Post Development Storm Flows 
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Appendices 
 
Appendix A – Domestic Water Demand 
 
The design residential population of the building is 118 units x 3.5 persons per unit x 225 L/c/d 
= 413 persons.  The quantity of water required for the residents is 92,925 L.  Applying  Ministry 
of Environment Peaking Factors allows the calculation of minimum hour, maximum day and 
peak hour flow rates. 
Minimum hour = 0.4 x 92,925 L/d = 37170 L/d = 1548 L/hr = 25.8 L/min = 0.43 l/sec 
Maximum day = 2.75 x 92,925 L/d = 255,544 L/d = 10,648 L/hr = 178 L/min = 2.96 L/sec 
Peak hour = 4.13 x 92,925 L/d = 383,780 L/d = 15,991 L/hr = 267 L/min = 4.44 L/sec 
 
Appendix B – Fire Flow Calculations 
 
Fire Underwriters Survey Formula for required fire flow RFF = 220 C x square root of A 
 
RFF units – L/min C is the construction coefficient and A effective floor area 
 
Step A – C = 0.8 Type II Non-combustible construction 
Step B – Total effective floor area = 1st and 2nd floors 1801 m2 + 1801 m2 + 3600 m2 for floors 3, 
4, 5 & 6 = 7202 m2= A.  Sq. root of A = 84.865 
Step C – Determine RFF = 220 x 0.8 x 84.865 = 15,000 (rounded to nearest thousand) 
Step D – Subtract 15 % for Occupancy Adjustment Factor RFF x 0.85 = 12,750 L/min (Table 3) 
Step E – Subtract 10% for Sprinkler Adjustment Factor RFF x 0.90 = 11,475 L/min (Table 4) 
Step F – Add 3% for Exposure Adjustment Factor RFF x 1.03 = 11,819 = 12,000 L/min (rounded) 
 Table 6 – 3 sides over 30 m separation – 0%, south side 20 – 30 m separation – 3% 
 
RFF = 200 L/sec (for a minimum 1 hour)  Minimum FF = 75 L/s for 2 hours 
 
This allows determination of Total water demand – Max. day + Fire = 2.96 + 200 = 202.96 L/s 
Which is greater than Peak hour – 4.44 L/s 
 
Pressure Requirements for Water Supply Systems 
 
Preferred Pressure Range 
Average Day and Maximum Day - 350kPa (50 psi) – 550 kPa (80 psi) 
Minimum hour and Peak Hour – 275 kPa (40 psi) – 700 kPa (100 psi) 
Non Fire Minimum – 275 kPa (40 psi) 
Fire Minimum – 140 kPa (20 psi) Emergency Minimum – 140 kPa (20 psi) 
Maximum Static – 700 kPa (100 psi) 
Pressure lower than 275 kPa requires booster pump plus standby power.  Pressure exceeding 
550 kPa requires PRVs – pressure reducing valves. Minimum pipe size – 200 mm 
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Appendix C – Sanitary Sewer Design Calculations 
 
Residential Sewage load = 275 L /capita/day, Residential population – 413 persons 
 
Base sewage flow = 413 x 275 = 113,575 L/d ( 1.315 L/sec) 
 
Apply MOE Peaking Factor PF = 1 + 14/(4 + sq root P) = 4.015 
 
Residential sewage flow = 1.315 x 4.015 = 5.278 L/sec 
 
Commercial and office sewage load – 10 units each with washroom + 2 public washrooms at 
1230 L/day -  add 12 x1230 =  14760L/d x PF (4.0) = 59040 L/d = 2.05 L/sec (8 hour day) 
 
Add infiltration allowance of 0.25 L/s/ha – 0.25 L/sec 
 
Design sewage flow = 5.278 + 0.25 + 2.05 = 7.578 L/sec (0.2676 cfs) 
 
Sewer service required – minimum 150 mm at 2 % 
 
Appendix D = Storm sewer Design and Storm Water Management Calculations 
 
 Table  4 – Minor Storm Runoff 
  
 Table 5 -  Major Storm Runoff 
 
 Table 6 – SWM Storage Volume/Graphs 
 

Table 7 – Post Development Storm Flows 
 
Appendix E – Geotechnical Report, Chung & Vander Doelen (Excerpt) 
 
 A – Borehole Location Plan 
 
 B – Borehole Logs – Boreholes 1-4, 101-115 



Table 4 - Minor Storm Runoff - 5 year storms - Subbasins A6 to A15

SubBasin Area ha C Tc min I mm/hr Q L/s  L  m Vel m/s Tr T sec Slope D mm Cap L/s Notes

A6 0.0373 0.8 10 101.57 8.43 6.3 1.8 3 2 200 72 CB - MH6

A12 0.048 0.7 10 101.57 9.49 13.5 1.8 7 2 200 72 CB - MH6

A6+A12 0.0853 0.75 10.13 101.16 17.99 40 2.01 19.00 2 200 72 MH8-MH7

A7 + A8 + A 9 0.1801 0.65 10 101.57 33.06 2 2.26 0.00 2 200 72 CB - MH6/7

A13 0.0828 0.8 10 101.57 18.70 14.3 2.04 7.00 2 200 72 CB - MH7

A6 - A9 + A12,13 0.2629 0.7 10.46 98.9 50.60 24.7 2.41 10.00 2 200 72 MH7 - MH8

A10 + A11 0.0847 0.65 10 101.57 15.55 2 1.97 1.00 2 200 72 CB - MH7/8

A to A13 0.3476 0.66 11.03 97.6 62.25 53.3 2.57 20.00 2 250 130 MH8 - MH5

A14 + A15 0.1319 0.66 10 101.57 24.58 24.6 2.57 9.00 2 200 72 MH4 - MH5

A5A,B,C 0.0696 0.8 10 101.57 15.72 8 1.99 4.00 2 200 72 CB - MH8/5

A1-A15 0.7285 0.633 11.56 95.6 122.56 7.7 3.19 2.00 2 300 212 MH5 - EX



Table 4 - Minor Storm Runoff - 5 year storms - Subbasins A1 to A5 + A5A,B,C

SubBasin Area ha C Tc min I mm/hr Q L/s  L  m Vel m/s Tr T sec Slope D mm Cap L/s Notes

A1 0.0344 0.7 10 101.57 6.80 2 1.77 1 2 200 72 CB - MH1

A2 0.038 0.8 10 101.57 8.58 21 1.82 11 2 200 72 CB - MH1

A1+A2 0.0724 0.75 10.19 100.81 15.22 43.2 1.97 21.00 2 200 72 MH1 - MH2

A3 0.0633 0.4 10 101.57 7.15 2 1.77 1.00 2 200 72 CB - MH2

A1+A2+A3 0.1357 0.59 10.45 99.76 22.20 23.2 2.1 11.00 2 200 72 MH2 - MH3

A4 0.023 0.4 10 101.57 2.60 2 1.6 1.00 2 200 72 CB - MH3

A1 to A4 0.1587 0.56 11.04 97.5 24.09 29.6 2.13 13.00 2 200 72 MH3 - MH4

A5 0.0209 0.4 10 101.57 2.36 3 1.63 1.00 2 200 72 CB - MH4

A1 to A5 0.1794 0.5 11.27 96.66 24.10 37 2.13 17.00 2 200 72 MH4 - MH5

A5A,B,C 0.0696 0.8 10 101.57 15.72 8 1.99 4.00 2 200 72 CB - MH5

A1-A5 + A5A,B,C 0.249 0.584 11.56 95.6 38.65 7.7 2.32 3.00 2 200 72 MH5 - EX



Table 5 - Major Storm Runoff - 100 year storms - Subbasins A1 to A5 + A5A,B,C

SubBasin Area ha C Tc min I mm/hr Q L/s  L  m Vel m/s Tr T sec Slope D mm Cap L/s Notes

A1 0.0344 0.9 10 152 13.08 CB - MH1

A2 0.038 0.9 10 152 14.45 CB - MH1

A1+A2 0.0724 0.9 10.19 151.2 27.39 MH1 - MH2

A3 0.0633 0.9 10 152 24.07 CB - MH2

A1+A2+A3 0.1357 0.9 10.45 150.08 50.96 MH2 - MH3

A4 0.023 0.9 10 152 8.75 CB - MH3

A1 to A4 0.1587 0.9 11.04 147.65 58.63 MH3 - MH4

A5 0.0207 0.9 10 152 7.87 CB - MH4

A1 to A5 0.1794 0.9 11.27 146.79 65.89 MH4 - MH5

A5A,B,C 0.0696 0.9 10 152 26.47 CB - MH5

A1-A5 + A5A,B,C 0.249 0.9 11.56 145.66 90.75 MH5 - EX



Table 5 - Major Storm Runoff - 100 year storms - Subbasins A6 to A15

SubBasin Area ha C Tc min I mm/hr Q L/s  L  m Vel m/s Tr T sec Slope D mm Cap L/s Notes

A6 0.0373 0.9 10 152 14.19 CB - MH6

A12 0.048 0.9 10 152 18.25 CB - MH6

A6+A12 0.0853 0.9 10.13 151.4 32.31 MH8-MH7

A7 + A8 + A 9 0.1801 0.9 10 152 68.49 CB - MH6/7

A13 0.0828 0.9 10 152 31.49 CB - MH7

A6 - A9 + A12,13 0.2629 0.9 10.46 150.1 98.73 MH7 - MH8

A10 + A11 0.0847 0.9 10 152 32.21 CB - MH7/8

A to A13 0.3476 0.9 11.03 147.7 128.45 MH8 - MH5

A14 + A15 0.1319 0.9 10 152 50.16 MH4 - MH5

A5A,B,C 0.0696 0.9 10 152 26.47 CB - MH8/5

A1-A15 0.7285 0.9 11.56 146.4 266.84 MH5 - EX



• Table 6 - SWM Storage Volume/Graphs 
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Table 7 - Post Development Runoff - 5 year storms - Subbasins A1 to A5 + A5A,B,C

SubBasin Area ha C Tc min I mm/hr Q L/s  L  m Vel m/s Tr T sec Slope D mm Cap L/s Notes

A1 0.0344 0.7 10 101.57 6.80 2 1.77 1 2 200 72 CB - MH1

A2 0.038 0.8 10 101.57 8.58 21 1.82 11 2 200 72 CB - MH1

A1+A2 0.0724 0.75 10.19 100.81 15.22 43.2 1.97 21.00 2 200 72 MH1 - MH2

A3 0.0633 0.4 10 101.57 7.15 2 1.77 1.00 2 200 72 CB - MH2

A1+A2+A3 0.1357 0.59 10.45 99.76 22.20 23.2 2.1 11.00 2 200 72 MH2 - MH3

A4 0.023 0.4 10 101.57 2.60 2 1.6 1.00 2 200 72 CB - MH3

A1 to A4 0.1587 0.56 11.04 97.5 24.09 29.6 2.13 13.00 2 200 72 MH3 - MH4

A5 0.0209 0.4 10 101.57 2.36 3 1.63 1.00 2 200 72 CB - MH4

A1 to A5 0.1794 0.5 11.27 96.66 24.10 37 2.13 17.00 2 200 72 MH4 - MH5

A5A,B,C 0.0696 0.8 10 101.57 15.72 8 1.99 4.00 2 200 72 CB - MH5

A1-A5 + A5A,B,C 0.249 0.584 11.56 95.6 38.65 7.7 2.32 3.00 2 200 72 MH5 - EX



Table 7 - Post Development Runoff - 5 year storms - Subbasins A6 to A15

SubBasin Area ha C Tc min I mm/hr Q L/s  L  m Vel m/s Tr T sec Slope D mm Cap L/s Notes

A6 0.0373 0.8 10 101.57 8.43 6.3 1.8 3 2 200 72 CB - MH6

A12 0.048 0.7 10 101.57 9.49 13.5 1.8 7 2 200 72 CB - MH6

A6+A12 0.0853 0.75 10.13 101.16 17.99 40 2.01 19.00 2 200 72 MH8-MH7

A7 + A8 + A 9 0.1801 0.65 10 101.57 33.06 2 2.26 0.00 2 200 72 CB - MH6/7

A13 0.0828 0.8 10 101.57 18.70 14.3 2.04 7.00 2 200 72 CB - MH7

A6 - A9 + A12,13 0.2629 0.7 10.46 98.9 50.60 24.7 2.41 10.00 2 200 72 MH7 - MH8

A10 + A11 0.0847 0.65 10 101.57 15.55 2 1.97 1.00 2 200 72 CB - MH7/8

A to A13 0.3476 0.66 11.03 97.6 62.25 53.3 2.57 20.00 2 250 130 MH8 - MH5

A14 + A15 0.1319 0.66 10 101.57 24.58 24.6 2.57 9.00 2 200 72 MH4 - MH5

A5A,B,C 0.0696 0.8 10 101.57 15.72 8 1.99 4.00 2 200 72 CB - MH8/5

A1-A15 0.7285 0.633 11.56 95.6 122.56 7.7 3.19 2.00 2 300 212 MH5 - EX
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50/
50

mm

monument casing set in
concrete

bentonite seal/50 mm I.D.
PVC riser

water level in monitoring
well at a depth of 1.73 m
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PVC screen with
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PVC screen with
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depth on November 20,
2023

TCR = 94% (Total Core
Recovery)

RQD = 35% (Rock
Quality Designation)

TCR = 86%

RQD = 53%

288.13

286.84

283.64

75 mm ASPHALT
380 mm GRANULAR BASE

compact, dark brown to brown

FILL, sandy silt
trace to some gravel

trace topsoil/organics

moist

----------
contains bedrock fragments

DOLOSTONE BEDROCK
(Guelph Formation)

grey to light grey
sucrosic to crystalline

occ. to freq. vugs and fractures
occ. clay lenses

moderately weathered

End of Borehole

1

2

3

RC1

RC2

SS

SS

SS

HQ

HQ

0.46

1.75

4.95

EQUIPMENT DATA

S
Y

M
B

O
L

Enclosure No.:  1
Sheet  1  of  1

20 40 60 80

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5

D
E

P
T

H
(m

)

W
E

L
L

D
A

T
A

Machine:
Method:
Size:

CME-75 Truckmount
Hollow Stem Auger
83 mm I.D.

FILE No: G22488 (2023)

N
-V

A
L

U
E

DESCRIPTION W

311 Victoria Street North
Kitchener, Ontario N2H 5E1

ph. (519) 742-8979, fx. (519) 742-7739

T
Y

P
E

PENETRATION RESISTANCE
STANDARD       DYN. CONE    

Date: TO

REMARKS

D
E

P
T

H
(m

)

Client:

Project:

Location:

E
L

E
V

./
D

E
P

T
H

(m
)

SOIL LITHOLOGY

CHUNG & VANDER DOELEN
ENGINEERING LTD.

130 Guelph Avenue, Cambridge, Ontario

SAMPLE

Supplementary Geotechnical
Investigation

50 100 150 200

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5

Ground Elevation:

WP

WATER
CONTENT

(%)

WL

EYC

BOREHOLE No. 101

10 20 30288.59 m

Nov 14 - 23

PROJECT MANAGER:

S
A

M
P

L
E

 I
D

Landmark Homes

SHEAR STRENGTH (kPa)

FIELD VANE:  Peak      Rem.    
LAB TEST:  Unc.      P.P.    

Nov 14 - 23

C
V

D
 B

O
R

E
H

O
L

E
 (

20
17

) 
 G

22
48

8 
13

0 
G

U
E

L
P

H
 A

V
E

N
U

E
 C

A
M

B
R

ID
G

E
 (

20
23

).
G

P
J 

 C
V

D
_E

N
G

.G
D

T
  2

4-
3-

4

40.9



15

6

8

14

flushmount casing set in
concrete

bentonite seal/50 mm I.D.
PVC riser

3.05 m long, 50 mm I.D.
PVC screen with
sandpack

water level in monitoring
well measured at 3.05 m
depth on November 20,
2023
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Quality Designation)
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flushmount casing set in
concrete

bentonite seal/50 mm I.D.
PVC riser

Soil samples field
screened for head space
VOC concentrations using
MiniRAE 3000 PID. Soil
vapour readings were not
registered above 0.0 ppm
unless otherwise noted.

water level in monitoring
well at a depth of 3.64 m
on November 20, 2023

3.0 m long, 50 mm I.D.
PVC screen with
sandpack

monitoring well installed
in BH103 at 4.57 m

292.02

287.67

75 mm of ASPHALT
150 mm of GRANULAR BASE

DOLOSTONE BEDROCK
(Guelph Formation)

grey to light grey
sucrosic to crystalline

moderately weathered

End of Borehole

0.23

4.57

EQUIPMENT DATA
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O
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CME-75 Truckmount
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83 mm I.D.
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DESCRIPTION W

311 Victoria Street North
Kitchener, Ontario N2H 5E1

ph. (519) 742-8979, fx. (519) 742-7739

T
Y

P
E

PENETRATION RESISTANCE
STANDARD       DYN. CONE    

Date: TO
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T

H
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)
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Project:

Location:
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V
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)

SOIL LITHOLOGY

CHUNG & VANDER DOELEN
ENGINEERING LTD.

130 Guelph Avenue, Cambridge, Ontario

SAMPLE

Phase Two ESA

50 100 150 200
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Ground Elevation:
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BOREHOLE No. BH103

10 20 30292.24 m

Nov 15 - 23

PROJECT MANAGER:

S
A

M
P

L
E
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D

Landmark Homes

SHEAR STRENGTH (kPa)

FIELD VANE:  Peak      Rem.    
LAB TEST:  Unc.      P.P.    

Nov 15 - 23
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bentonite seal

291.78

291.39

75 mm of ASPHALT
150 mm of GRANULAR BASE

DOLOSTONE BEDROCK
(Guelph Formation)

grey to light grey
sucrosic to crystalline

moderately weathered
End of Borehole

0.23

0.61
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DESCRIPTION W

311 Victoria Street North
Kitchener, Ontario N2H 5E1

ph. (519) 742-8979, fx. (519) 742-7739

T
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E

PENETRATION RESISTANCE
STANDARD       DYN. CONE    
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Project:

Location:
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)

SOIL LITHOLOGY

CHUNG & VANDER DOELEN
ENGINEERING LTD.

130 Guelph Avenue, Cambridge, Ontario
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Phase Two ESA

50 100 150 200
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Ground Elevation:
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BOREHOLE No. BH104

10 20 30292.00 m

Nov 15 - 23

PROJECT MANAGER:

S
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L
E
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Landmark Homes

SHEAR STRENGTH (kPa)

FIELD VANE:  Peak      Rem.    
LAB TEST:  Unc.      P.P.    

Nov 15 - 23
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291.51

291.12

75 mm of ASPHALT
150 mm of GRANULAR BASE

DOLOSTONE BEDROCK
(Guelph Formation)

grey to light grey
sucrosic to crystalline

moderately weathered
End of Borehole

0.23

0.61

EQUIPMENT DATA
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Hollow Stem Auger
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FILE No: E22524

N
-V

A
L

U
E

DESCRIPTION W

311 Victoria Street North
Kitchener, Ontario N2H 5E1

ph. (519) 742-8979, fx. (519) 742-7739

T
Y

P
E

PENETRATION RESISTANCE
STANDARD       DYN. CONE    

Date: TO
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)

Client:

Project:

Location:
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)

SOIL LITHOLOGY

CHUNG & VANDER DOELEN
ENGINEERING LTD.

130 Guelph Avenue, Cambridge, Ontario

SAMPLE

Phase Two ESA

50 100 150 200
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Ground Elevation:
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WATER
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(%)
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DW

BOREHOLE No. BH105

10 20 30291.73 m

Nov 15 - 23

PROJECT MANAGER:
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Landmark Homes

SHEAR STRENGTH (kPa)

FIELD VANE:  Peak      Rem.    
LAB TEST:  Unc.      P.P.    
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291.10

290.71

75 mm of ASPHALT
150 mm of GRANULAR BASE

DOLOSTONE BEDROCK
(Guelph Formation)

grey to light grey
sucrosic to crystalline

moderately weathered
End of Borehole

0.23

0.61

EQUIPMENT DATA
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Enclosure No.:  4
Sheet  1  of  1
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CME-75 Truckmount
Hollow Stem Auger
83 mm I.D.
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DESCRIPTION W

311 Victoria Street North
Kitchener, Ontario N2H 5E1

ph. (519) 742-8979, fx. (519) 742-7739

T
Y

P
E

PENETRATION RESISTANCE
STANDARD       DYN. CONE    

Date: TO
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)

Client:

Project:

Location:
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./
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)

SOIL LITHOLOGY

CHUNG & VANDER DOELEN
ENGINEERING LTD.

130 Guelph Avenue, Cambridge, Ontario

SAMPLE

Phase Two ESA

50 100 150 200
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1.0

1.5

2.0

2.5
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3.5

4.0

4.5

Ground Elevation:

WP

WATER
CONTENT

(%)

WL

DW

BOREHOLE No. BH106

10 20 30291.32 m

Nov 15 - 23

PROJECT MANAGER:

S
A
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P

L
E

 I
D

Landmark Homes

SHEAR STRENGTH (kPa)

FIELD VANE:  Peak      Rem.    
LAB TEST:  Unc.      P.P.    

Nov 15 - 23
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7

50/
75

flushmount casing set in
concrete

bentonite seal/50 mm I.D.
PVC riser

water level in monitoring
well at a depth of 1.38 m
on November 20, 2023

Soil samples field
screened for head space
VOC concentrations using
MiniRAE 3000 PID. Soil
vapour readings were not
registered above 0.0 ppm
unless otherwise noted.

3.0 m long, 50 mm I.D.
PVC screen with
sandpack

monitoring well installed
in BH103 at 3.96 m

288.23

287.54

284.49

75 mm of ASPHALT
150 mm of GRANULAR BASE

SILT FILL
trace clay, trace gravel, trace sand

dark brown to black, moist

DOLOSTONE BEDROCK
(Guelph Formation)

grey to light grey
sucrosic to crystalline

moderately weathered

End of Borehole

1

2

SS

SS
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0.91

3.96

EQUIPMENT DATA
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Machine:
Method:
Size:

CME-75 Truckmount
Hollow Stem Auger
83 mm I.D.

FILE No: E22524
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DESCRIPTION W

311 Victoria Street North
Kitchener, Ontario N2H 5E1

ph. (519) 742-8979, fx. (519) 742-7739

T
Y

P
E

PENETRATION RESISTANCE
STANDARD       DYN. CONE    

Date: TO
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H
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)

Client:

Project:

Location:
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E
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)

SOIL LITHOLOGY

CHUNG & VANDER DOELEN
ENGINEERING LTD.

130 Guelph Avenue, Cambridge, Ontario

SAMPLE

Phase Two ESA

50 100 150 200
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4.0

4.5

Ground Elevation:

WP

WATER
CONTENT

(%)

WL

DW

BOREHOLE No. BH107

10 20 30288.45 m

Nov 15 - 23

PROJECT MANAGER:

S
A
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L
E
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D

Landmark Homes

SHEAR STRENGTH (kPa)

FIELD VANE:  Peak      Rem.    
LAB TEST:  Unc.      P.P.    

Nov 15 - 23
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flushmount casing set in
concrete

bentonite seal/50 mm I.D.
PVC riser

water level in monitoring
well at a depth of 1.29 m
on November 20, 2023

Soil samples field
screened for head space
VOC concentrations using
MiniRAE 3000 PID. Soil
vapour readings were not
registered above 0.0 ppm
unless otherwise noted.

1.5 m long, 50 mm I.D.
PVC screen with
sandpack

monitoring well installed
in BH103 at 3.05 m

288.39

285.49

150 mm of CONCRETE

DOLOSTONE BEDROCK
(Guelph Formation)

grey to light grey
sucrosic to crystalline

moderately weathered

End of Borehole

0.15

3.05

EQUIPMENT DATA
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DESCRIPTION W

311 Victoria Street North
Kitchener, Ontario N2H 5E1

ph. (519) 742-8979, fx. (519) 742-7739
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PENETRATION RESISTANCE
STANDARD       DYN. CONE    
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Project:

Location:
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)

SOIL LITHOLOGY

CHUNG & VANDER DOELEN
ENGINEERING LTD.

130 Guelph Avenue, Cambridge, Ontario

SAMPLE

Phase Two ESA

50 100 150 200
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Ground Elevation:

WP

WATER
CONTENT

(%)

WL

DW

BOREHOLE No. BH108

10 20 30288.54 m

Nov 16 - 23

PROJECT MANAGER:

S
A

M
P

L
E

 I
D

Landmark Homes

SHEAR STRENGTH (kPa)

FIELD VANE:  Peak      Rem.    
LAB TEST:  Unc.      P.P.    

Nov 16 - 23
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288.45

287.99

150 mm of CONCRETE

DOLOSTONE BEDROCK
(Guelph Formation)

grey to light grey
sucrosic to crystalline

moderately weathered
End of Borehole

0.15

0.61

EQUIPMENT DATA
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O
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Enclosure No.:  7
Sheet  1  of  1
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CME-75 Truckmount
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DESCRIPTION W

311 Victoria Street North
Kitchener, Ontario N2H 5E1

ph. (519) 742-8979, fx. (519) 742-7739
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Project:
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SOIL LITHOLOGY

CHUNG & VANDER DOELEN
ENGINEERING LTD.

130 Guelph Avenue, Cambridge, Ontario

SAMPLE

Phase Two ESA

50 100 150 200
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Ground Elevation:
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BOREHOLE No. BH109

10 20 30288.60 m

Nov 16 - 23

PROJECT MANAGER:
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Landmark Homes

SHEAR STRENGTH (kPa)

FIELD VANE:  Peak      Rem.    
LAB TEST:  Unc.      P.P.    

Nov 16 - 23
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288.47

288.01

150 mm of CONCRETE

DOLOSTONE BEDROCK
(Guelph Formation)

grey to light grey
sucrosic to crystalline

moderately weathered
End of Borehole

0.15

0.61

EQUIPMENT DATA
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DESCRIPTION W

311 Victoria Street North
Kitchener, Ontario N2H 5E1

ph. (519) 742-8979, fx. (519) 742-7739
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STANDARD       DYN. CONE    
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Project:

Location:
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)

SOIL LITHOLOGY

CHUNG & VANDER DOELEN
ENGINEERING LTD.

130 Guelph Avenue, Cambridge, Ontario

SAMPLE

Phase Two ESA

50 100 150 200
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4.5

Ground Elevation:

WP

WATER
CONTENT
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WL

DW

BOREHOLE No. BH110

10 20 30288.62 m

Nov 16 - 23

PROJECT MANAGER:

S
A
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L
E
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D

Landmark Homes

SHEAR STRENGTH (kPa)

FIELD VANE:  Peak      Rem.    
LAB TEST:  Unc.      P.P.    

Nov 16 - 23
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293.59

292.47

292.17

100 mm of TOPSOIL

SILT FILL
trace clay, trace gravel, trace sand

dark brown to black, moist

DOLOSTONE BEDROCK
(Guelph Formation)

grey to light grey
sucrosic to crystalline

moderately weathered
End of Borehole

1

2
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DESCRIPTION W

311 Victoria Street North
Kitchener, Ontario N2H 5E1

ph. (519) 742-8979, fx. (519) 742-7739
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PENETRATION RESISTANCE
STANDARD       DYN. CONE    
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Project:
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)

SOIL LITHOLOGY

CHUNG & VANDER DOELEN
ENGINEERING LTD.

130 Guelph Avenue, Cambridge, Ontario

SAMPLE

Phase Two ESA
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Ground Elevation:
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BOREHOLE No. BH111
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Nov 17 - 23

PROJECT MANAGER:
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Landmark Homes

SHEAR STRENGTH (kPa)

FIELD VANE:  Peak      Rem.    
LAB TEST:  Unc.      P.P.    

Nov 17 - 23
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289.59

289.03

50 mm of TOPSOIL

compact to loose
brown to dark brown

FILL, silty sand

some gravel
contains concrete fragments

moist
End of Borehole

1 AS

0.05

0.61

EQUIPMENT DATA
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DESCRIPTION W

311 Victoria Street North
Kitchener, Ontario N2H 5E1

ph. (519) 742-8979, fx. (519) 742-7739
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Project:
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SOIL LITHOLOGY

CHUNG & VANDER DOELEN
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