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1 Introduction 
In 2011, Canada Lands Company (CLC), bought and took ownership of about 125 ha of the former 
CFB Rockcliffe air base site. The acquisition of the decommissioned base by CLC offers the 
opportunity today to reconnect this site back into the urban fabric of the City and create a highly 
desirable mixed-use community for approximately 10,000 residents. CLC completed a Community 
Design Plan (CDP) in 2015.  In support of the CDP, there were numerous supporting documents 
including the “Former CFB Rockcliffe Master Servicing Study” (MSS), August 2015, prepared by 
IBI Group. That report provided a plan for provision of major infrastructure needed to support the 
proposed development of the Wateridge Village. 

CLC plans to develop the Wateridge Village property in several phases. Phases 1A and 1B have 
already been constructed, which cover about 35 ha. Phase 2B is currently under development. 
The Phase 2B registered 4M plan is provided in Appendix A. This phase covers about 10 ha and 
includes 12 blocks. Block 1 is located in the east portion of the Wateridge Village Phase 2B. IBI 
Group Professional Services Inc. (IBI Group) has been retained by Uniform Urban Developments 
to provide professional engineering services for Block 1. The subject site is approximately 1.05 ha 
and consists of 5 apartment buildings, 3 garbage buildings and an amenity building, with a total of 
120 units. The site consists of surface visitor level and below grade parking facilities. Additionally, 
the Wateridge Village concept Phasing plan and Architectural Site Plan have also been provided  
in Appendix A. 

Block 1 is bounded by Tawadina Road to the North, Hemlock Road and existing Phase 1B to the 
south, Wanaki Road to the east and Pimiwidon Street to the west. Its Civic Address is 475 Wanaki 
Road. Refer to key plan on Figure 1.1 for block location. 

Figure 1.1 Site Location 

 
The proposed servicing design conforms to current City of Ottawa and MECP design criteria, and 
no pre-consultation meetings were requested from the Rideau Valley Conservation Authority 
(RVCA) or the Ontario Ministry of Environment, Conservation and Parks (MECP).    
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2 Water Distribution 
2.1 Existing Conditions 
Phase 2B of Wateridge Village at Rockcliffe will be serviced with potable water from the City of 
Ottawa’s Montreal Road Pressure Zone (Zone MONT). An existing 406 mm diameter watermain 
on Montreal road will supply Phase 2B with connections at Codd’s Road and Burma Road. As part 
of the Phase 1 water plan, two 400 mm mains were extended northward along Codd’s Road and 
Wanaki Road. A copy of the recommended water plan for Phase 2B is included in Appendix B 

There is an existing 400mm watermain in Tawadina Road to the north of Block 1, an existing 
300mm watermain in Hemlock Road to the south of the site, and an existing 200mm Watermain 
in Pimiwidon Street. Two watermain connections are proposed at Hemlock Road and Pimiwidon 
Street to provide water service for Block 1. Refer to the General Plan of Services included in 
Appendix B for the detailed water distribution plan for Block 1. 

2.2 Design Criteria 

2.2.1 Water Demands 
Block 1 consists of 120 apartment units. Per unit population density and consumption rates are 
taken from Tables 4.1 and 4.2 of the Ottawa Design Guidelines – Water Distribution and are 
summarized as follows: 

• Average Unit Population   2.6 person per unit (Provided by the Architect) 

• Average Day Demand   350 l/cap/day 

• Peak Daily Demand   875 l/cap/day 

• Peak Hour Demand   1,925 l/cap/day 

A water demand calculation sheet is included in Appendix B and the total water demands are 
summarized as follows: 

• Average Day    1.28 l/s 

• Maximum Day    3.19 l/s 

• Peak Hour    7.02 l/s 

2.2.2 System Pressures 
The 2010 City of Ottawa Water Distribution Guidelines states that the preferred practice for design 
of a new distribution system is to have normal operating pressures range between 345 kPa (50 
psi) and 552 kPa (80 psi) under maximum daily flow conditions. Other pressure criteria identified 
in the guidelines are as follows: 

Minimum Pressure Minimum system pressure under peak hour demand conditions shall 
not be less than 276 kPa (40 psi). 

Fire Flow During the period of maximum day demand, the system pressure shall 
not be less than 140 kPa (20 psi) during a fire flow event. 

Maximum Pressure Maximum pressure at any point in the distribution system in 
unoccupied areas shall not exceed 689 kPa (100 psi). In accordance 
with the Ontario Building/Plumbing Code the maximum pressure 
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should not exceed 552 kPa (80 psi) in occupied areas. Pressure 
reduction controls may be required for buildings where it is not 
possible/feasible to maintain the system pressure below 552 kPa. 

2.2.3 Fire Flow Rate 
The site consists of five three storey apartment blocks. A Fire Underwriters Survey (FUS) 
calculation has been done for all building blocks. Building 2 is the largest apartment block with the 
most exposures to adjacent buildings. The calculations result in a fire flow of 12,000 l/min for this 
building; a copy of the FUS calculation is included in Appendix B. The fire flow calculation are 
summaries in the table below: 

Block 
Fire Flow 

Demand (L/min) 
Fire Hydrant(s) 

within 75m 
Fire Hydrant(s) 

within 150m 
Available Fire Flow per Table 

18.5.4.3 of ISTB 2018-02 (L/min) 

Block 1 10,000 3 7 43529 
Block 2 12,000 6 3 45423 
Block 3 12,000 4 6 45422 
Block 4 11,000 4 3 34067 
Block 5 11,000 5 5 47315 

There are 6 existing fire hydrants located in the perimeter streets of the subject site (including two 
fire hydrants in Pimiwidon Street, one in Hemlock Road, two in Wanaki Road and one in Tawadina 
Road), and another 4 hydrants located within 150m range of the site. Refer to general plan of 
services in Appendix A for detailed locations of the fire hydrants. 

2.2.4 Boundary Conditions 
The City of Ottawa has provided two hydraulic boundary conditions at Pimiwidon Street and 
Hemlock Road. The boundary conditions are based on current pump operation in Zone Mont. 

A copy of the Boundary Condition is included in Appendix B and summarized as follows: 

CRITERIA 
HYDRAULIC HEAD 

Pimiwidon Street Hemlock Road 

Max HGL (Basic Day) 

Peak Hour 

Max Day + Fire (12,000 l/m) 

147.0 m 

146.7 m 

142.0 m 

147.0 m 

146.7 m 

144.5 m 

2.2.5 Hydraulic Model 
A computer model for the Block 1 water distribution system has been developed using the 
InfoWater SA program. The model incorporates the boundary conditions at Pimiwidon Street and 
Hemlock Road. Basic day (max HGL) and peak hour scenarios were run using the HGLs 
discussed in Section 2.2.4.   

2.3 Proposed Water Plan 

2.3.1 Hydraulic Analysis 
The hydraulic model was run under basic day conditions with the existing boundary condition to 
determine the maximum pressure for the site. There is a total of 6 fire hydrants on Tawadina Road, 
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Hemlock Road, Wanaki Road and Pimiwidon Street that are adjacent to the site and provide fire 
protection for the buildings. In the Wateridge Phase 2B Block 1 hydraulic water model, the mains 
on the adjacent street were run with a 200 l/s (12,000 l/min) fire demand for the fire flow analysis. 
Results of the analysis for the Block 1 site are summarized in Section 2.3.2 and the water model 
schematic and model results are included in Appendix B. 

2.3.2 Summary of Results 
Results of the hydraulic analysis for Block 1 are summarized as follows: 

 
Pressures (kPa) 
- Basic Day (Max HGL) 
- Peak Hour 

 
 
511.5 – 520.3 
508.5 – 517.4 

 
Minimum Fire Flow @ 140 kPa Residual Pressure 721.8 L/s. 
  

13A comparison of the results and design criteria is summarized as follows: 

Maximum Pressure All nodes have basic day pressure below 552 kPa; therefore, pressure 
reducing control is not required for this site. 

Minimum Pressure All nodes exceed the minimum requirement of 276 kPa during peak 
hour conditions. 

Fire Flow The minimum design fire flow with a minimum residual pressure of 
140 kPa in the site is 721.8 l/s which exceeds the requirement of 200 
l/s (12,000 l/min). In the Wateridge Phase 2B Block 1 water analysis, 
the design fire flows on Tawadina Road, Hemlock Road, Wanaki 
Road and Pimiwidon Street range from 721.8 to 3425.9 l/s which 
exceed the requirement of 200 l/s (12,000 l/min). 
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3 Wastewater Disposal 
3.1 Existing Conditions 
Canada Lands Company completed a Community Design Plan (CDP) in 2015. To support that 
plan, a number of technical reports were prepared including the ‘Former CFB Rockcliffe Master 
Servicing Study, August 2015 (MSS). That report recommended that the existing combined 
sewers on the subject site be abandoned in favour of dedicated sanitary and storm sewer systems. 

In particular, the MSS recommended that future wastewater flow from Phase 2B be directed to the 
Codd’s Road Shaft.  Accordingly, wastewater flows from the subject site will be designed to outlet 
to that location. The previous Phase 1A design included the new connection to that shaft and the 
proposed Phase 2B sanitary sewers will connect to the Phase 1B system. The sanitary sewers in 
Phase 2B were oversized to provide capacity for Future Phase 2C and 2D connection. A copy of 
Phase 2B sanitary drainage area plan and design sheet are included in Appendix C.  

3.2 Verification of Existing Sanitary Sewer Capacity 
There is an existing 250mm sanitary sewer in Pimiwidon Street, which connects to the existing 
250mm sanitary sewer in Hemlock Road. In the previous Wateridge Phase 2B report, the design 
population for Block 1 was 253.8 which assumed semi detached and townhouse units at a 
population density of 2.7p/u and a total peak flow in Pimiwidon Street from MH317A to MH316A 
of 3.69L/s, see Appendix C. In the proposed site plan, the total design population of 315.0 is 
based on the Architectural review for the 120 unit development of an average occupancy of 2.6 
p/u, higher than the City design guideline of 1.8 p/u used for subdivision design.  The result is a 
peak flow from the development of 3.88 L/s, and a peak flow in Pimiwidon Street, from MH317A 
to MH316A of 4.35 L/s.  The net increase in design flow from the approved sewer design sheet to 
the proposed site plan is 0.66L/s.  The receiving sewer in Pimiwidon will have a residual capacity 
of 37.27 L/s. The Wateridge Phase 2B design sheet indicates that there is a residual capacity in 
all downstream sewers of greater than 10L/s.  The slight variation in design flow from the subject 
development will have a negligible impact on downstream infrastructure.  Refer to Appendix C 
for the detailed sanitary sewer design sheet for Block 1. 

3.3 Proposed Sewers 
All on-site sewers have been designed to City of Ottawa and MOE design criteria which include 
but are not limited to the below listed criteria.  A copy of the detailed sanitary tributary area plan 
400 and the sanitary sewer design sheet are included in Appendix C illustrate the population 
densities and sewers which provide the necessary outlets.   

3.3.1 Design Flow: 
Average Residential Flow    - 280 l/cap/day 

Peak Residential Factor    - Harmon Formula 

Infiltration Allowance    - 0.33 l/sec/Ha 

Minimum Pipe Size    - 200mm diameter  

                                    (150mm for building service) 
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3.3.2 Population Density: 
Single Family     - 3.4 person/unit 

Townhouse Units     - 2.7 person/unit 

Apartment Units     - 1.8 person/unit 

External Low-Density Land    - 120 units/gross Ha 

Phase 2B Block 1 Units    - 2.6 person/unit 

                                    (Provided by the Architect) 
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4 Stormwater Management 
4.1 Existing Conditions 
CLC completed the servicing report, “Former CFB Rockcliffe Master Servicing Study” in 2015. 
That report recommended a preferred Stormwater Management Plan for the Wateridge Village at 
Rockcliffe site. The report recommended construction of two stormwater ponds and related 
appurtenances to service the CLC property; the Western Stormwater Management Facility and 
the Eastern Stormwater Management Facility. The Eastern Pond is proposed to provide 
management of flows from most of Phase 1 and 2 of the CLC property.  Therefore, the Eastern 
pond construction was included as part of the development of Phase 1A and the facility was put 
into service in 2017.  

The MSS Report also recommends a series of local and trunk storm sewers to collect runoff from 
Phases 1 and 2 and route those flows to the Eastern Facility.  The Phase 1 design followed the 
recommendations of the MSS report, including construction of the large diameter sewers, which 
outlet to the Eastern Stormwater Management Facility; the Eastern Stormwater Management 
Facility and outlet to the Ottawa River. The Phase 2B storm sewers connect to the downstream 
Phase 1 sewer system. A copy of storm drainage area plan and storm sewer design sheet are 
included in Appendix D. 

4.2 Objective 
The purpose of this evaluation is to prepare the dual drainage design, including the minor and 
major system, for the Block 1 development. The design includes the assignment of inlet control 
devices, on-site storage, maximum depth of surface ponding and hydraulic grade line analysis.  
The evaluation takes into consideration the City of Ottawa Sewer Design Guidelines (OSDG) 
(October 2012), the February 2014 Technical Bulletin ISDTB-2014-01, the September 2016 
Technical Bulletin PIEDTB-2016-01 and the June 2018 Technical Bulletin ISTB-2018-04. 

4.3 Design Criteria 
The stormwater system was designed following the principles of dual drainage, making 
accommodations for both major and minor flow. 

Some of the key criteria include the following: 

• Design Storm      1:2 year return (Ottawa) 

• Rational Method Sewer Sizing 

• Initial Time of Concentration    10 minutes 

• Runoff Coefficients 

- Landscaped Areas     C = 0.25 

- Landscaped Area with Pathway/Roof  C = 0.50 - 0.65 

- Building and Roof Area                                       C = 0.90 

- Parking Area and Driveway                C = 0.90 

• Pipe Velocities       0.80 m/s to 3.0 m/s 

• Minimum Pipe Size     250 mm diameter  
        (200 mm CB Leads 
        150 mm Building Services) 
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• Minimal allowable slopes 

DIAMETER (MM) SLOPE (%) 

250 0.43 

300 0.34 

375 0.25 

450 0.20 

525 0.16 

600 0.13 

675 0.11 

 

• Minimum depth of cover of 2.0 m 

• 100-year Hydraulic Grade Line (HGL) separation to be greater than 0.30 m from the 
underside of footings 

4.4 System Concept 
According to the Wateridge Phase 2B report prepared by IBI Group dated April 2019, the 
development of the adjacent downstream properties included the expected stormwater servicing 
needs of the subject property. The existing storm sewers constructed adjacent to the site were 
oversized to provide the needed capacity for minor storm runoff from the subject site. Minor storm 
runoff from the subject site will connect to the existing 600 mmØ sewer in Pimiwidon Drive. 

4.4.1 Dual Drainage Design 
The dual drainage system proposed for the subject site will accommodate both major and minor 
stormwater runoff. Minor flow from the subject site will be conveyed through the storm sewer 
network and discharge into the existing 600 mmØ sewer in Pimiwidon Drive. 

The balance of the surface flow not captured by the minor system will be conveyed via the major 
system. Where possible, storage will be provided in surface sags or low points within the roadway.  
Storage will also be provided in underground storage tank. Once the maximum storage is utilized, 
the excess flow will cascade to the next downstream street sag. Major flow up to 100-year storm 
event will be restricted and detained on-site. Emergency overflow will be directed towards Wanaki 
Road and Hemlock Road. 

4.4.2 Proposed Minor System 
Using the criteria identified in Section 4.3, the proposed on-site storm sewers were sized 
accordingly. A detailed storm sewer design sheet and the associated storm sewer drainage area 
plan is included in Appendix D. The general plan of services, depicting all on-site storm sewers 
can be found in Appendix A.   

The owner of the site will be responsible for regular maintenance of the on-site sewers, catch 
basins and inlet control devices (ICDs). Maintenance includes but is not limited to the cost of 
regular cleaning of the structures and ICDs as necessary. The site owner will also be responsible 
for replacement of damaged or missing catch basin structures, grates or ICDs as needed.  
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4.5 Stormwater Management 
Wateridge Phase 2B is part of the larger development referred to as the Former CFB Rockcliffe. 
The stormwater management strategy was outlined in the “Former CFB Rockcliffe Master 
Servicing Study” (MSS) (IBI Group, August 2015). Phase 2B is located between Hemlock Road 
and Tawadina Road (refer to Figure 1.7). As part of the Phase 2B development, the design of 
downstream Phase 2A has been completed.  

The subject site is part of the drainage area that ultimately discharges to the Eastern SWM Facility. 
The trunk storm sewer to the pond and the pond itself were constructed as part of Wateridge 
Phase 1A.   

4.5.1 Water Quality Control 
The design takes into consideration the August 2015 MSS, the “Design Brief Wateridge Village at 
Rockcliffe Phase 1B” (IBI Group, June 2017), the “Design Brief Wateridge Village at Rockcliffe 
Phase 1A” (IBI Group, April 2016), the City of Ottawa Sewer Design Guidelines (OSDG) (October 
2012), and the February 2014 Technical Bulletin ISDTB-2014-01. 

Any runoff from the site, as with all future developments in Wateridge Village at Rockcliffe, will 
have end of pipe quality treatment. Any impacts to receiving watercourses will therefore be 
mitigated. There are no municipal drains in the vicinity of the subject development and there are 
no drainage catchment diversions proposed by the current development. 

Because the site is located well above the receiving waters of the Ottawa River, there will be no 
1:100 year water levels in that watercourse that will impact the site development. 

4.5.2 Water Quantity Control 
The subject site will be limited to a maximum minor system release rate of 310 L/s according to 
Wateridge Phase 2B Design Brief dated April 2019. In the Phase 2B subdivision stormwater 
management system design, the development blocks are subjected to minor system inflow 
restriction with major flow cascading to a street segment. The restricted rated were provided in 
Table 5-2, which is included in Appendix D. This will be achieved through a combination of inlet 
control devices (ICD’s) at inlet locations, surface storage where possible and underground storage 
where required. 

Surface flows in excess of the site’s allowable release rate will be stored on site in strategic surface 
storage areas or oversize storm pipes and gradually released into the minor system to respect the 
site’s allowable release rate. The maximum surface retention depth located within the developed 
areas will be limited to 300mm during a 1:100 year event as show on the ponding plan located in 
Appendix D and grading plans located in Appendix E. Overland flow routes will be provided in 
the grading to permit emergency overland flow. 

Along the perimeter of the site, the opportunity to capture and store runoff is limited due to grading 
constraints and building geometry. These areas will discharge to Tawadina Road, Hemlock Road, 
Wanaki Road and Pimiwidon Street uncontrolled. These locations are located at the perimeter of 
the site where it is necessary to tie into public boulevards and adjacent properties or in areas 
where ponding stormwater is undesirable.  

Based on the proposed site plan, the total uncontrolled area has been calculated to be (0.08+0.05 
+0.05+0.08+0.09) 0.35 ha. Refer to Drawing 500 in Appendix D for the detailed storm drainage 
area plan for the site.  
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Based on a 1:100 year event, the flow from the 0.34 Ha uncontrolled area can be determined as: 

 Quncontrolled  = 2.78 x C x i100yr x A where: 

 C  = Average runoff coefficient = 0.75 

 i100yr  = Intensity of 100-year storm event (mm/hr) 

   = 1735.688 x (Tc + 6.014)0.820 =178.56 mm/hr; where Tc = 10 minutes 

 A   = Uncontrolled Area = 0.35 Ha 
 
 Therefore, the uncontrolled release rate can be determined as: 
 
  Quncontrolled = 2.78 x C x i100yr x A 

   = 2.78 x 0.75 x 178.56 x 0.35 

   = 130.30 L/s 

For the depressed driveways to underground garages, runoff will discharge into the storm sewer 
system unrestricted. The unrestricted flow rate from these areas has been calculated using the 
same methods as the uncontrolled areas above. The calculated unrestricted flows from the 3 
depressed driveways is 107.22 L/s (44.68+ 31.27+31.27). The maximum allowable release rate 
from the remainder of the site can then be determined as: 

  Qmax allowable = Qrestricted – Quncontrolled – Qunrestricted 

   = 310.00 L/s – 130.30 L/s – 107.22 L/s 

   = 72.48 L/s 

Based on the previously noted factors, the rest of the site will be limited to 72.48 l/s discharging 
rate with inlet control devices. The following table identifies the ICD information for each drainage 
area and corresponding storage requirements as noted in the modified rational method 
calculations included in Appendix D. The total flow through all ICDs is 70.00 L/s, which is less 
than maximum allowable rate 72.48 L/s. 

No surface ponding will occur in hard surfaces such as parking areas and driveways during a 2-
year storm event. For the only surface parking lot located in the northeast corner of the site, the 
total flow generated in a 2-year event is 2.14 m3 at 50% of the proposed release rate. The 
underground storage provided in storm pipes and structures is 3.94 m3, which exceeds the 
required storage volume of the 2-year storm event. The tables below provide the detailed 
calculation for the 2-year event in the parking lot drainage area using 50% reduction in release 
rate. It should be noted, that underground storage is not accounted for in the 100 year stormwater 
calculations as there is adequate surface ponding for retention, thus the modified rational 
calculations do not include a 50% reduction to the release rate.  

 

 

DRAINAGE AREA 
ICD RESTRICTED 

FLOW (L/s) 
100 YEAR STORAGE 

REQUIRED (m3) 
SURFACE STORAGE 

PROVIDED (m3) 

MH 5 15.00 5.53 12.53 

CB 106 & 105 20.00 16.75 30.15 

CB 102 20.00 11.23 29.18 

CB 101 15.00 8.87 22.83 

TOTAL 70.00 42.38 94.69 
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4.5.3 Storm Hydraulic Grade Line 
Wateridge Phase 2B report indicates that the 100 year plus 20% storm hydraulic grade line (HGL) 
in MH 317 In Pimiwidon Street is 91.18, refer to Appendix D for the Wateridge Phase 2B HGL 
analysis. The HGL extended through the subject site have been calculated as follows:  

LOCATION MH # USF ELEV (M) STORM HGL (M) FREEBOARD (M) 

Pimiwidon Street MH317 - 91.18 - 
Block 1 MH 1 93.40 91.21 2.19 
Block 1 MH 2 93.90 91.24 2.66 
Block 1 MH 3 93.35 91.39 1.96 
Block 1 MH 4 94.00 91.53 2.47 
Block 1 MH 5 93.30 91.89 1.41 

 
All underside of footing elevations have been designed to provide a minimum of 300mm 
separation between the greater of governing pipe obvert or governing HGL. A copy of the storm 
HGL analysis for Block 1 is provided in Appendix D.    

 

  

Drainage Area CB101
Area (Ha) 0.100
C = 0.50 Restricted Flow 0.5 Qr (L/s)= 7.50 50% of 15.0 L/s

T c Peak Flow Volume
Variable Q p=2.78xCi 2yrA 2yr

(min) (mm/hour) (L/s) (L/s) (L/s) (m 3)
5 103.57 14.40 7.50 6.90 2.07
6 96.64 13.43 7.50 5.93 2.14
7 90.66 12.60 7.50 5.10 2.14
8 85.46 11.88 7.50 4.38 2.10
9 80.87 11.24 7.50 3.74 2.02

Overflow Required Surface Sub-surface Balance
0.00 2.14 16.10 3.94 0.00

Storage (m3)

2-Year Ponding

i 2yr Q r Q p-Q r

UNDERGROUND STORAGE CALCULATIONS

Pipe Storage CB 101
From To Length Diameter X-sec Area Volume
ECB CB 101 16.93 200 0.031 0.53
CB 101 MH 9 6.03 200 0.031 0.19

Total 0.72

Structure Storage CB 101
Base Top Height diameter X-sec Area Volume

ECB 92.800 93.80 1.00 300 0.071 0.07
CB 101 92.550 93.95 1.40 600 0.360 0.50
MH 9 91.760 94.10 2.34 1200 1.131 2.65

Total 3.22

TOTAL STORAGE 3.94
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5 SOURCE CONTROLS 
5.1 General 
On site level or source control management of runoff will be provided to provide quality control for 
the subject lands.  Such controls or mitigative measures are proposed for the development not 
only for final development but also during construction and build out. Some of these measures 
are: 

• flat lot grading; 

• split lot drainage; 

• Roof-leaders to vegetated areas; 

• vegetation planting; and 

• groundwater recharge. 

5.2 Lot Grading 
In accordance with local municipal standards, the parking lot, pathways and the depressed 
driveways will be graded northeast between 0.5% and 6.0%. Most landscaped area drainage will 
be directed into a swale drainage system and connects to the storm sewer system. Typical swales 
will have slopes larger than 2.0%, or 1.5% with subdrains. Copies of the grading plans have been 
included in Appendix E. 

5.3 Roof Leaders 
This development will consist of stacked homes and apartments. It is proposed that roof leaders 
from these units be constructed such that runoff is directed to grass areas adjacent to the units.  
This will promote water quality treatment through settling, absorption, filtration and infiltration and 
a slow release rate to the conveyance network. 

5.4 Vegetation 
As with most subdivision agreements, the developer will be required to complete a vegetation and 
planting program.  Vegetation throughout the development including planting along roadsides and 
within public parks provides opportunities to re-create lost natural habitat.  The Phase 2B LID 
requirements indicate that all landscaped areas shall be prepared with amended topsoil prior to 
placing sod.  
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6 CONVEYANCE CONTROLS 
6.1 General 
Besides source controls, the development also proposes to use several conveyance control 
measures to improve runoff quality.  These will include: 

• flat vegetated swales; 

• catchbasin and maintenance hole sumps; and 

• pervious rear yard drainage. 

6.2 Flat Vegetated Swales 
The development will make use of relatively flat vegetated swales where possible to encourage 
infiltration and runoff treatment. 

6.3 Catchbasins 
All catchbasins within the development, either rear yard or street, will be constructed with minimum 
600 mm deep sumps. These sumps trap pollutants, sand, grit and debris which can be 
mechanically removed prior to being flushed into the minor pipe system.  Both rear yard and street 
catchbasins will be fabricated to OPSD 705.010 or 705.020.  All storm sewer maintenance holes 
servicing local sewers less than 900 mm diameter shall be constructed with a 300 mm sump as 
per City standards.  

6.4 Pervious Landscaped Area Drainage 
Some of the landscaped area swales make use of a filter wrapped perforated drainage pipe 
constructed below the rear yard swale.  This perforated system is designed to provide some 
ground water recharge and generally reduce both volumetric and pollutant loadings that enter the 
minor pipe system. 
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7 SEDIMENT AND EROSION CONTROL PLAN 
7.1 General 
During construction, existing stream and conveyance systems can be exposed to significant 
sediment loadings.  Although construction is only a temporary situation, it is proposed to introduce 
a number of mitigative construction techniques to reduce unnecessary construction sediment 
loadings.  These will include: 

• groundwater in trench will be pumped into a filter mechanism prior to release to the 
environment; 

• bulkhead barriers will be installed at the nearest downstream manhole in each sewer 
which connects to an existing downstream sewer; 

• seepage barriers will be constructed in any temporary drainage ditches; and 

• silt sacks will remain on open surface structure such as manholes and catchbasins until 
these structures are commissioned and put into use. 

7.2 Trench Dewatering 
During construction of municipal services, any trench dewatering using pumps will be discharged 
into a filter trap made up of geotextile filters and straw bales similar in design to the OPSD 219.240 
Dewatering Trap.  These will be constructed in a bowl shape with the fabric forming the bottom 
and the straw bales forming the sides.  Any pumped groundwater will be filtered prior to release 
to the existing surface runoff.  The contractor will inspect and maintain the filters as needed 
including sediment removal and disposal and material replacement as needed.   

7.3 Bulkhead Barriers 
At the first manhole constructed immediately upstream of an existing sewer, a ½ diameter 
bulkhead will be constructed over the lower half of the outletting sewer.  This bulkhead will trap 
any sediment carrying flows, thus preventing any construction –related contamination of existing 
sewers.  The bulkheads will be inspected and maintained including periodic sediment removal as 
needed.  

7.4 Seepage Barriers 
These barriers will consist of both the Light Duty Straw Bale Barrier as per OPSD 219.100 or the 
Light Duty Silt Fence Barrier as per OPSD 219.110 and will be installed in accordance with the 
sediment and erosion control drawing.  The barriers are typically made of layers of straw bales or 
geotextile fabric staked in place.  All seepage barriers will be inspected and maintained as needed. 

7.5 Surface Structure Filters 
All catchbasins, and to a lesser degree, manholes, convey surface water to sewers.  However, 
until the surrounding surface has been completed these structures will be covered to prevent 
sediment from entering the minor storm sewer system.  Until rear yards are sodded or until streets 
are asphalted and curbed, all catchbasins and manholes will be equipped with geotextile filter 
socks.  These will stay in place and be maintained during construction and build until it is 
appropriate to remove them. 
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7.6 Stockpile Management 
During construction of any development similar to that being proposed both imported and native 
soils are stockpiled.  Mitigative measures and proper management to prevent these materials 
entering the sewer systems is needed. 

During construction of the deeper municipal services, water, sewers and service connections, 
imported granular bedding materials are temporarily stockpiled on site.  These materials are 
however quickly used up and generally before any catchbasins are installed.  Street catchbasins 
are installed at the time of roadway construction and rearyard catchbasins are usually installed 
after base course asphalt is placed. 

Contamination of the environment as a result of stockpiling of imported construction materials is 
generally not a concern since these materials are quickly used and the mitigative measures stated 
previously, especially the use of filter fabric in catchbasins and manholes help to manage these 
concerns.   

The roadway granular materials are not stockpiled on site.  They are immediately placed in the 
roadway and have little opportunity of contamination.  Lot grading sometimes generates stockpiles 
of native materials.  However, this is only a temporary event since the materials are quickly moved 
off site. 

The construction of this development will involve a substantial rock blasting, breaking and crushing 
operation.  Given the existing topography, a substantial cut and fill operation is required in order 
to construction a development that meets City Standards.  As part of this operation, materials will 
be manipulated onsite, and provided the sediment and erosion control measures are in place, are 
generally inconsequential to the surrounding environment.  
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8 ROADS AND NOISE ATTENUATION 
Vehicular access to Block 1 is provided by four private entrances. Two entrances are from 
Pimiwidon Street and the other two will be from Wanaki Road. 

There are 178 parking spaces in total, including 112 underground, 43 exterior and 23 visitor 
parking spots. Four layby parking spots are provided on Hemlock Road. 

There are no bus routes proposed within Block 1. 

Environmental noise has been evaluated by IBI Group, and recommendations are be provided 
under a separate cover. 
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9 Geotechnical Considerations 
Alston Associates, the geotechnical division of Terrapex, was retained to prepare a geotechnical 
investigation report for Phase 2B in the Wateridge Village by Rockcliffe Development.  The 
objectives of the investigation are to prepare a report to: 

• Determine the subsoil and groundwater conditions at the site by means of test pits and 
boreholes and 

• To provide geotechnical recommendations pertaining to design of the proposed 
development including construction considerations.  

The report No. CO682.00 was prepared by Alston Associates in February 2019. The report 
recommendations were based on the findings and observations from several boreholes and test 
pits.  Among other items, the report recommendations deal with: 

• Site grading; 
• Foundation Design; 
• Pavement Structure; 
• Sewer and Watermain Construction; 
• Groundwater Control; 
• Grade raises 

 
In general, the grading plan for Block 1 adheres to the grade raise constraints noted above. A 
copy of the grading plans is included in Appendix E. For areas that exceed the grade raise limit 
a light weight fill program will be in place. A copy of the detailed geotechnical report is included in 
Appendix E. 

Additionally, Paterson Group has been retained by Uniform to review the recommendations and 
design of the subject site, its memorandum of review is also included in Appendix E. 
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10 Approvals and Permit Requirements 
10.1 City of Ottawa 
The City of Ottawa reviews all development documents including this report and working drawings.  
Upon completion, the City will approve the local watermains under Permit NO. 008-202, submit 
the sewer ECA application to the province, and eventually issue a Commence Work Notification. 

10.2 Province of Ontario 
The Ministry of Environment, Conservation and Parks (MECP) Environmental Compliance 
Approval is not required for the subject development.  A Permit To Take Water for the subject site 
has been provided by the MECP. The permit, number 0565-A5AMP8, expires on December 31, 
2025. 

10.3 Conservation Authority 
Since no watercourses are impacted by the proposed development, no permits will be required 
from the local Conservation Authority (Rideau Valley Conservation Authority). 

10.4 Federal Government 
There are no federal permits, authorizations or approvals needed for this development. 
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11 Conclusions and Recommendations 
Water, wastewater and stormwater systems required to develop 475 Wanaki Drive will be 
designed in accordance with MECP and City of Ottawa’s current level of service requirements.   

The use of lot level control outlined in the report will result in effective treatment of surface 
stormwater runoff from the site. Adherence to the proposed sediment and erosion control plan 
during construction will minimize harmful impacts on surface water.   

Final detail design will be subject to governmental approval prior to construction, including but not 
limited to the following: 

• Site Plan Approval: City of Ottawa 

• Water Data Card: City of Ottawa 

 

Report Prepared by:  

IBI GROUP 

 

     
Demetrius Yannoulopoulos, P.Eng.   Ryan Magladry, C.E.T. 
Director       Project Designer 
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RESIDENTIAL NON-RESIDENTIAL (ICI)
NODE SINGLE TOWN MEDIUM FIRE 

FAMILY HOUSE DENSITY POPULATION INDUST. COMM. INSTIT. RESIDENTIAL ICI TOTAL RESIDENTIAL ICI TOTAL RESIDENTIAL ICI TOTAL DEMAND
UNITS UNITS UNITS (ha) (ha) (ha) (l/min)

Block 1 24 63.0 0.26 0.26 0.64 0.64 1.40 1.40 12,000
Block 2 24 63.0 0.26 0.26 0.64 0.64 1.40 1.40
Block 3 24 63.0 0.26 0.26 0.64 0.64 1.40 1.40
Block 4 24 63.0 0.26 0.26 0.64 0.64 1.40 1.40
Block 5 24 63.0 0.26 0.26 0.64 0.64 1.40 1.40

Total 120 315.0 1.28 1.28 3.19 3.19 7.02 7.02

POPULATION DENSITY WATER DEMAND RATES PEAKING FACTORS FIRE DEMANDS NOTE

Single Family 3.4 persons/unit Residential 350 l/cap/day Maximum Daily Single Family 10,000 l/min (166.7 l/s) Population information provided by the Architect.
Residential 2.5 x avg. day (Average 2.6 persons/unit)

Semi Detached & Commercial Shopping Center Commercial 1.5 x avg. day Semi Detached &
Townhouse 2.7 persons/unit 2,500 L/(1000m2)/day Maximum Hourly Townhouse 10,000 l/min (166.7 l/s)

Residential 2.2 x avg. day
Medium Density 1.8 persons/unit Commercial 1.8 x avg. day Medium Density 15,000 l/min (250 l/s)

AVERAGE DAILY DEMAND (l/s)

WATERMAIN DEMAND CALCULATION SHEET

MAXIMUM DAILY DEMAND (l/s) MAXIMUM HOURLY DEMAND (l/s)



Fire Flow Requirement from Fire Underwriters Survey - Wateridge Phase 2B Block 1

Building - Block 1

Floor Area of Largest building 887          m2

Storeys 3              
Total Floor Area 2,662       m2

F = 220C√A

C 1.0 C = 1.5 wood frame
A 2,662       m2 1.0 ordinary

0.8 non-combustible
F 11,350     l/min 0.6 fire-resistive
use 11,000     l/min

Occupancy Adjustment -25% non-combustible
-15% limited combustible

Use -15% 0% combustible
+15% free burning

Adjustment -1650 l/min +25% rapid burning
Fire flow 9,350       l/min

Sprinkler Adjustment -30% system conforming to NFPA 13
-50% complete automatic system

Use 0%

Adjustment 0 l/min

Exposure Adjustment

Building Separation Exposure 
Face (m) Length Stories L*H Factor Charge *

north >45 12.0 2 24 0%
east >45 12.0 2 24 0%
south 13.8 12.2 3 37 11%
west >45 12.0 2 24 0%

Total 11%

Adjustment 1,029       l/min

Total adjustments 1,029       l/min
Fire flow 10,379     l/min
Use 10,000     l/min

167          l/s

Adjacent Exposed Wall



Fire Flow Requirement from Fire Underwriters Survey - Wateridge Phase 2B Block 1

Building - Block 2

Floor Area of Largest building 883          m2

Storeys 3              
Total Floor Area 2,649       m2

F = 220C√A

C 1.0 C = 1.5 wood frame
A 2,649       m2 1.0 ordinary

0.8 non-combustible
F 11,323     l/min 0.6 fire-resistive
use 11,000     l/min

Occupancy Adjustment -25% non-combustible
-15% limited combustible

Use -15% 0% combustible
+15% free burning

Adjustment -1650 l/min +25% rapid burning
Fire flow 9,350       l/min

Sprinkler Adjustment -30% system conforming to NFPA 13
-50% complete automatic system

Use 0%

Adjustment 0 l/min

Exposure Adjustment

Building Separation Exposure 
Face (m) Length Stories L*H Factor Charge *

north 16.6 12.2 3 37 11%
east >45 12.0 2 24 0%
south 14.2 12.2 3 37 11%
west 16.0 12.2 3 37 11%

Total 33%

Adjustment 3,086       l/min

Total adjustments 3,086       l/min
Fire flow 12,436     l/min
Use 12,000     l/min

200          l/s

Adjacent Exposed Wall



Fire Flow Requirement from Fire Underwriters Survey - Wateridge Phase 2B Block 1

Building - Block 3

Floor Area of Largest building 883          m2

Storeys 3              
Total Floor Area 2,648       m2

F = 220C√A

C 1.0 C = 1.5 wood frame
A 2,648       m2 1.0 ordinary

0.8 non-combustible
F 11,320     l/min 0.6 fire-resistive
use 11,000     l/min

Occupancy Adjustment -25% non-combustible
-15% limited combustible

Use -15% 0% combustible
+15% free burning

Adjustment -1650 l/min +25% rapid burning
Fire flow 9,350       l/min

Sprinkler Adjustment -30% system conforming to NFPA 13
-50% complete automatic system

Use 0%

Adjustment 0 l/min

Exposure Adjustment

Building Separation Exposure 
Face (m) Length Stories L*H Factor Charge *

north 13.8 12.2 3 37 11%
east 16.0 12.2 3 37 11%
south 13.8 12.2 3 37 11%
west >45 12.0 2 24 0%

Total 33%

Adjustment 3,086       l/min

Total adjustments 3,086       l/min
Fire flow 12,436     l/min
Use 12,000     l/min

200          l/s

Adjacent Exposed Wall



Fire Flow Requirement from Fire Underwriters Survey - Wateridge Phase 2B Block 1

Building - Block 4

Floor Area of Largest building 882          m2

Storeys 3              
Total Floor Area 2,647       m2

F = 220C√A

C 1.0 C = 1.5 wood frame
A 2,647       m2 1.0 ordinary

0.8 non-combustible
F 11,319     l/min 0.6 fire-resistive
use 11,000     l/min

Occupancy Adjustment -25% non-combustible
-15% limited combustible

Use -15% 0% combustible
+15% free burning

Adjustment -1650 l/min +25% rapid burning
Fire flow 9,350       l/min

Sprinkler Adjustment -30% system conforming to NFPA 13
-50% complete automatic system

Use 0%

Adjustment 0 l/min

Exposure Adjustment

Building Separation Exposure 
Face (m) Length Stories L*H Factor Charge *

north 14.2 12.2 3 37 11%
east >45 12.0 2 24 0%
south >45 12.0 2 24 0%
west 19.9 12.2 3 37 11%

Total 22%

Adjustment 2,057       l/min

Total adjustments 2,057       l/min
Fire flow 11,407     l/min
Use 11,000     l/min

183          l/s

Adjacent Exposed Wall



Fire Flow Requirement from Fire Underwriters Survey - Wateridge Phase 2B Block 1

Building - Block 5

Floor Area of Largest building 883          m2

Storeys 3              
Total Floor Area 2,648       m2

F = 220C√A

C 1.0 C = 1.5 wood frame
A 2,648       m2 1.0 ordinary

0.8 non-combustible
F 11,320     l/min 0.6 fire-resistive
use 11,000     l/min

Occupancy Adjustment -25% non-combustible
-15% limited combustible

Use -15% 0% combustible
+15% free burning

Adjustment -1650 l/min +25% rapid burning
Fire flow 9,350       l/min

Sprinkler Adjustment -30% system conforming to NFPA 13
-50% complete automatic system

Use 0%

Adjustment 0 l/min

Exposure Adjustment

Building Separation Exposure 
Face (m) Length Stories L*H Factor Charge *

north 13.8 12.2 3 37 11%
east 11.7 12.0 2 24 10%
south >45 12.0 2 24 0%
west >45 12.0 2 24 0%

Total 21%

Adjustment 1,964       l/min

Total adjustments 1,964       l/min
Fire flow 11,314     l/min
Use 11,000     l/min

183          l/s

Adjacent Exposed Wall
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IBI GROUP SANITARY SEWER DESIGN SHEET
400-333 Preston Street
Ottawa, Ontario K1S 5N4 Canada Wateridge Phase 2B Block 1
tel 613 225 1311  fax 613 225 9868 City of Ottawa
ibigroup.com Uniform Developments

TOTAL
AREA AREA RES PEAK ICI PEAK FLOW FLOW CAPACITY LENGTH DIA SLOPE VELOCITY

FROM TO w/ Units w/o Units PEAK FLOW PEAK FLOW (full)
MH MH (Ha) (Ha) FACTOR (L/s) IND CUM IND CUM IND CUM FACTOR (L/s) (m/s) L/s (%)

Block 1 MH 5A MH 4A 0.51 48 126.0 126.0 3.57 1.46 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.51 0.51 0.17 0.00 0.00 1.63 20.24 41.63 200 0.35 0.624 18.62 91.96%
MH 4A MH 3A 0.15 24 63.0 189.0 3.53 2.16 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.15 0.66 0.22 0.00 0.00 2.38 20.24 11.69 200 0.35 0.624 17.87 88.26%
MH 3A MH 2A 0.15 24 63.0 252.0 3.49 2.85 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.15 0.80 0.27 0.00 0.00 3.11 20.24 28.63 200 0.35 0.624 17.13 84.62%
MH 2A MH 1A 0.25 24 63.0 315.0 3.46 3.53 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.25 1.05 0.35 0.00 0.00 3.88 20.24 28.49 200 0.35 0.624 16.37 80.86%

Pimiwidon Street MH 1A EX. MAIN 0.0 315.0 3.46 3.53 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 1.05 0.35 0.00 0.00 3.88 20.24 10.93 200 0.35 0.624 16.37 80.86%
1.05 120 315.0 TRUE

Pimiwidon Street MH317A MH316A 0.45 1 10 30.4 345.4 3.44 3.85 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.45 1.50 0.50 0.00 0.00 4.35 41.62 83.50 250 0.45 0.821 37.27 89.55%

Design Parameters: Notes: W.Z. No.
 1. Mannings coefficient (n) = 0.013 R.M. 1.
 2. Demand (per capita): 280 L/day 200 L/day 2

SF 3.4 p/p/u  3. Infiltration allowance: 0.33 L/s/Ha D.G.Y.
TH/SD 2.7 p/p/u INST 28,000  L/Ha/day  4. Residential Peaking Factor:
APT 1.8 p/p/u COM 28,000  L/Ha/day Harmon Formula = 1+(14/(4+(P/1000)^0.5))0.8  
Other 60 p/p/Ha IND 35,000  L/Ha/day MOE Chart where K = 0.8 Correction Factor 124219-400

Block 1 2.63 p/p/u 17000  L/Ha/day 5. Commercial and Institutional Peak Factors based on total area, 
(Provided by Architect) 1.5 if greater than 20%, otherwise 1.0

Residential ICI Areas

PROPOSED SEWER DESIGN
POPULATION

CAPACITY

ICI AREAS INFILTRATION ALLOWANCE
AREA (Ha)

INSTITUTIONAL COMMERCIALIND CUM

AREA (Ha)

IND

RESIDENTIAL

Date

LOCATION UNIT TYPES

TH APT CUMAREA IDSTREET INDUSTRIALSF SD

FIXED FLOW (L/s)

IND

2020-04-17
Revision

Servicing Brief - Issued to Client for Review

(L/s)

File Reference: Date: Sheet No:
124219-6.4.4 2020-06-09 1 of 1

Dwg. Reference:

Checked:
Servicing Brief - Issued to CLC for Review

Designed:

2020-06-09

AVAILABLE

(L/s) (L/s)CUM (m) (mm) (%)

J:\124219_WateridgeP2B\6.0_Technical\6.04_Civil\04_Design-Analysis\Sent to CLC Review_June 2020\CCS_sanitary NEW_2020-06-09 2020-06-08  4:07 PM
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IBI GROUP SANITARY SEWER DESIGN SHEET
400-333 Preston Street MH231A Existing infrastructure (shown for information only)
Ottawa, Ontario K1S 5N4 Canada Wateridge at Rockcliffe - Phase 2B
tel 613 225 1311  fax 613 225 9868 City of Ottawa
ibigroup.com Canada Lands Company

TOTAL
AREA AREA RES PEAK ICI PEAK FLOW FLOW CAPACITY LENGTH DIA SLOPE VELOCITY

FROM TO w/ Units w/o Units PEAK FLOW PEAK FLOW (full)
MH MH (Ha) (Ha) FACTOR (L/s) IND CUM IND CUM IND CUM FACTOR (L/s) (m/s) L/s (%)

MH317A MH316A 1.50 1 104 284.2 284.2 3.47 3.20 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 1.50 1.50 0.50 0.00 0.00 3.69 41.62 83.50 250 0.45 0.821 37.93 91.13%
MH316A BULK202AN 0.16 1 2.7 286.9 3.47 3.23 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.16 1.66 0.55 0.00 0.00 3.77 41.62 43.56 250 0.45 0.821 37.84 90.93%

BULK202AN MH202A 0.0 286.9 3.47 3.23 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 1.66 0.55 0.00 0.00 3.77 40.68 21.00 250 0.43 0.803 36.91 90.72%

MH315A MH314A 0.79 2 18 55.4 55.4 3.64 0.65 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.79 0.79 0.26 0.00 0.00 0.92 50.02 113.00 250 0.65 0.987 49.10 98.17%
MH314A BULK203AN 0.06 0.0 55.4 3.64 0.65 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.06 0.85 0.28 0.00 0.00 0.93 80.17 15.00 250 1.67 1.582 79.24 98.83%

BULK203AN MH203A 0.0 55.4 3.64 0.65 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.85 0.28 0.00 0.00 0.93 80.17 21.00 250 1.67 1.582 79.24 98.83%

MH313A MH312A 0.66 2 16 50.0 50.0 3.65 0.59 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.66 0.66 0.22 0.00 0.00 0.81 75.98 78.00 250 1.50 1.500 75.17 98.93%
MH312A BULK204AN 0.21 2 5.4 55.4 3.64 0.65 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.21 0.87 0.29 0.00 0.00 0.94 89.90 48.98 250 2.10 1.774 88.96 98.95%

MH350A pipe 0.42 0.0 0.0 3.80 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.42 0.42 0.14 0.00 0.00 0.14 48.39 11.00 200 2.00 1.492 48.25 99.71%

BULK204AN MH204A 0.0 55.4 3.64 0.65 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.87 0.29 0.00 0.00 0.94 89.90 21.00 250 2.10 1.774 88.96 98.95%

MH311A MH310A 0.44 1 9 27.7 27.7 3.69 0.33 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.44 0.44 0.15 0.00 0.00 0.48 70.74 78.00 250 1.30 1.396 70.26 99.33%
MH310A BULK205AN 0.21 2 5.4 33.1 3.68 0.39 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.21 0.65 0.21 0.00 0.00 0.61 66.24 48.95 250 1.14 1.307 65.63 99.08%

BULK205AN MH205A 0.0 33.1 3.68 0.39 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.65 0.21 0.00 0.00 0.61 66.24 21.00 250 1.14 1.307 65.63 99.08%

MH200A MH318A 0.0 0.0 3.80 0.00 0.00 0.00 1.01 1.01 0.00 0.00 1.50 0.49 1.01 1.01 0.33 0.00 0.00 0.82 43.91 68.65 250 0.50 0.867 43.09 98.12%
MH318A MH300A 0.0 0.0 3.80 0.00 0.00 0.00 0.95 1.96 0.00 0.00 1.50 0.95 0.95 1.96 0.65 0.00 0.00 1.60 43.87 76.95 250 0.50 0.866 42.27 96.35%
MH300A MH301A 0.47 15 40.5 40.5 3.67 0.48 0.00 0.00 0.00 1.96 0.00 0.00 1.50 0.95 0.47 2.43 0.80 0.00 0.00 2.24 31.02 110.00 250 0.25 0.612 28.78 92.79%
MH301A MH302A 0.54 14 37.8 78.3 3.62 0.92 0.00 0.00 0.00 1.96 0.00 0.00 1.50 0.95 0.54 2.97 0.98 0.00 0.00 2.85 58.86 110.00 250 0.90 1.162 56.00 95.16%
MH302A MH303A 0.26 2 5.4 83.7 3.61 0.98 0.00 0.00 0.00 1.96 0.00 0.00 1.50 0.95 0.26 3.23 1.07 0.00 0.00 3.00 73.41 112.50 250 1.40 1.449 70.41 95.92%
MH303A MH304A 0.21 0.0 83.7 3.61 0.98 0.00 0.00 0.00 1.96 0.00 0.00 1.50 0.95 0.21 3.44 1.14 0.00 0.00 3.07 31.02 111.99 250 0.25 0.612 27.95 90.11%

MH305A MH304A 0.24 0.0 0.0 3.80 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.24 0.24 0.08 0.00 0.00 0.08 50.02 111.50 250 0.65 0.987 49.94 99.84%
0.00

BULK304AN MH304A 7.35 905 1629.0 1629.0 3.12 16.49 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 7.35 7.35 2.43 0.00 0.00 18.91 31.02 20.00 250 0.25 0.612 12.11 39.04%

MH304A MH308A 1.47 190 342.0 2054.7 3.06 20.38 0.00 0.00 0.00 1.96 0.00 0.00 1.00 0.64 1.47 12.50 4.13 0.00 0.00 25.14 31.02 119.13 250 0.25 0.612 5.87 18.94%
MH308A BULK206AN 0.07 0.0 2054.7 3.06 20.38 0.00 0.00 0.00 1.96 0.00 0.00 1.00 0.64 0.07 12.57 4.15 0.00 0.00 25.17 88.83 17.00 250 2.05 1.753 63.66 71.67%

BULK206AN MH206A 0.0 2054.7 3.06 20.38 0.00 0.00 0.00 1.96 0.00 0.00 1.00 0.64 0.00 12.57 4.15 0.00 0.00 25.17 88.83 21.00 250 2.05 1.753 63.66 71.67%

MH340A BLK231AN 1.78 278 500.4 500.4 3.38 5.48 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 1.78 1.78 0.59 0.00 0.00 6.07 75.98 70.00 250 1.50 1.500 69.91 92.01%
MH231A BULK176AN 0.0 500.4 3.38 5.48 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 1.78 0.59 0.00 0.00 6.07 83.92 50.22 250 1.83 1.656 77.86 92.77%

Design Parameters: Notes: KH No.
 1. Mannings coefficient (n) = 0.013 1
 2. Demand (per capita): 280 L/day 200 L/day 2

SF 3.4 p/p/u  3. Infiltration allowance: 0.33 L/s/Ha JIM 3
TH/F/SD 2.7 p/p/u INST 28,000  L/Ha/day  4. Residential Peaking Factor:

TH/S 2.3 p/p/u COM 28,000  L/Ha/day Harmon Formula = 1+(14/(4+(P/1000)^0.5))0.8  
APT 1.8 p/p/u IND 35,000  L/Ha/day MOE Chart where K = 0.8 Correction Factor 118863-400

Other 60 p/p/Ha 17000  L/Ha/day 5. Commercial and Institutional Peak Factors based on total area, 
1.5 if greater than 20%, otherwise 1.0

Bareille-Snow Street
Bareille-Snow Street
Bareille-Snow Street

Codd's Road
Codd's Road

Wanaki Road 
Tawadina Road
Tawadina Road
Tawadina Road
Tawadina Road

Tawadina Road

Bareille-Snow Street

Moses Tennisco Street
Moses Tennisco Street

Moses Tennisco Street

Michael Stoqua Street
Michael Stoqua Street
Michael Stoqua Street

Wanaki Road 

Park

LEGEND

Pimiwidon Street
Pimiwidon Street
Pimiwidon Street

Wigwas Street
Wigwas Street
Wigwas Street

POPULATION

MH304A-1, MH304A-2

EXT-1 

MH311A
MH310A

-

MH200A
MH318A
MH300A
MH301A
MH302A
MH303A

MH305A

MH308A

MH340A

Checked: 2019-04-17
Submission No. 2 for City Review

MECP Submission
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File Reference: Date: Sheet No:

2019-03-15
2018-12-20

Revision
Submission No. 1 for City Review

Date

Residential ICI Areas

CAPACITY

Designed:

Dwg. Reference:

ICI AREAS INFILTRATION ALLOWANCE
AREA (Ha)

INSTITUTIONAL COMMERCIALIND CUM

AREA (Ha)

IND

RESIDENTIAL

INDUSTRIALSF SD / TH/F (L/s)

LOCATION UNIT TYPES

TH/S APT CUMAREA IDSTREET

AVAILABLE

(L/s) (L/s)CUM (m) (mm) (%)

FIXED FLOW (L/s)

IND

PROPOSED SEWER DESIGN

MH317-1, MH317-2
MH316A

-

MH315A
MH314A

-

MH313A
MH312A, PARK

-

PARK
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IBI GROUP STORM SEWER DESIGN SHEET
400-333 Preston Street
Ottawa, Ontario K1S 5N4 Canada Wateridge Phase 2B Block 1
tel 613 225 1311  fax 613 225 9868 City of Ottawa
ibigroup.com Uniform Developments

C= C= C= C= C= C= C= C= IND CUM INLET TIME TOTAL i (2) i (5) i (10) i (100) 2yr PEAK 5yr PEAK 10yr PEAK 100yr PEAK FIXED DESIGN CAPACITY LENGTH SLOPE VELOCITY
0.20 0.25 0.50 0.57 0.65 0.70 0.76 0.90 2.78AC 2.78AC (min) IN PIPE (min) (mm/hr) (mm/hr) (mm/hr) (mm/hr) FLOW (L/s) FLOW (L/s) FLOW (L/s) FLOW (L/s) FLOW (L/s) FLOW (L/s) (L/s) (m) DIA W H (%) (m/s) (L/s) (%)

Block 1 CB 106 CB 106 CB 105 0.11 0.15 0.15 10.00 0.15 10.15 76.81 104.19 122.14 178.56 11.74 15.93 18.68 27.30 11.74 34.22 9.67 200 1.00 1.055 22.47 65.68%
CB 105 CB 105 MAIN 0.05 0.07 0.22 10.15 0.07 10.23 76.22 103.39 121.20 177.17 16.95 22.99 26.95 39.40 20.00 20.00 34.22 4.61 200 1.00 1.055 14.22 41.55%

CB 104 CB 104 MH 6 0.07 0.18 0.18 10.00 0.07 10.07 76.81 104.19 122.14 178.56 13.45 18.25 21.39 31.27 31.27 31.27 34.22 4.58 200 1.00 1.055 2.95 8.61%
MH 6 MAIN 0.00 0.18 10.07 0.24 10.32 76.53 103.81 121.69 177.90 13.40 18.18 21.31 31.16 31.27 31.27 59.68 12.02 300 0.35 0.818 28.41 47.61%

CB 103 CB 103 MH 7 0.07 0.18 0.18 10.00 0.08 10.08 76.81 104.19 122.14 178.56 13.45 18.25 21.39 31.27 31.27 31.27 34.22 5.13 200 1.00 1.055 2.95 8.61%
MH 7 BEND 0.00 0.18 10.08 0.30 10.38 76.50 103.77 121.64 177.82 13.40 18.17 21.30 31.14 31.27 31.27 59.68 14.57 300 0.35 0.818 28.41 47.61%
BEND MAIN 0.00 0.18 10.38 0.26 10.63 75.38 102.24 119.84 175.18 13.20 17.91 20.99 30.68 31.27 31.27 59.68 12.61 300 0.35 0.818 28.41 47.61%

MH 5 MH 5 MH 4 0.07 0.11 0.68 10.63 0.58 11.21 74.45 100.95 118.33 172.96 50.91 69.03 80.91 118.26 97.54 97.54 108.21 33.01 375 0.35 0.949 10.67 9.86%

CB 102 CB 102 MAIN 0.13 0.18 0.18 10.00 0.04 10.04 76.81 104.19 122.14 178.56 13.88 18.83 22.07 32.27 20.00 20.00 34.22 2.51 200 1.00 1.055 14.22 41.55%

MH 4 MH 3 0.00 0.86 11.21 0.24 11.46 72.44 98.19 115.07 168.17 62.62 84.88 99.47 145.38 117.54 117.54 133.02 11.71 450 0.20 0.810 15.48 11.63%

MH 3 MH 2 0.00 0.86 11.46 0.59 12.04 71.63 97.09 113.77 166.27 61.93 83.93 98.35 143.73 117.54 117.54 133.02 28.63 450 0.20 0.810 15.48 11.63%

CB 101 CB 101 MH 9 0.10 0.14 0.14 10.00 0.09 10.09 76.81 104.19 122.14 178.56 10.68 14.48 16.98 24.82 15.00 15.00 34.22 5.72 200 1.00 1.055 19.22 56.16%
MH 9 MH 8 0.00 0.14 10.09 0.37 10.46 76.46 103.72 121.58 177.74 10.63 14.42 16.90 24.71 15.00 15.00 59.68 18.02 300 0.35 0.818 44.68 74.87%
MH 8 MH 2 0.00 0.14 10.46 0.12 10.58 75.09 101.84 119.37 174.48 10.44 14.16 16.59 24.25 15.00 15.00 59.68 6.00 300 0.35 0.818 44.68 74.87%

CB 100 CB 100 MAIN 0.10 0.25 0.25 10.00 0.01 10.01 76.81 104.19 122.14 178.56 19.22 26.07 30.56 44.68 44.68 44.68 59.26 1.50 200 3.00 1.828 14.58 24.61%

MH 2 MH 1 0.00 1.25 12.04 0.53 12.57 69.76 94.51 110.74 161.81 87.45 118.48 138.82 202.85 177.22 177.22 200.65 28.49 525 0.20 0.898 23.43 11.68%
Pimiwidon Street MH 1 MH317B 0.00 1.25 12.57 0.26 12.83 68.16 92.32 108.16 158.02 85.45 115.73 135.59 198.11 177.22 177.22 200.65 13.94 525 0.20 0.898 23.43 11.68%

0.39 0.07 0.24 1.25 TRUE
0.70 Area to Storm Sewer
0.35 Area Uncontrolled offsite
1.05 Total Site Area
0.64 Average C (To Storm Sewer)
0.68 Average C (Site)

Definitions: Notes: W.Z. No.
 Q = 2.78CiA, where:  1. Mannings coefficient 0.013 R.M. 1.
 Q = Peak Flow in Litres per Second (L/s) 2
 A = Area in Hectares (Ha) D.G.Y.
 i  = Rainfall intensity in millimeters per hour (mm/hr) 
     [i = 732.951 / (TC+6.199)^0.810] 2 YEAR
     [i = 998.071 / (TC+6.053)^0.814] 5 YEAR 124219-500
     [i = 1174.184 / (TC+6.014)^0.816] 10 YEAR
     [i = 1735.688 / (TC+6.014)^0.820] 100 YEAR

File Reference: Date: Sheet No:
124219-6.4.4 2020-06-09 1 of 1

Dwg. Reference:

2020-04-17
2020-06-09

Checked:

Servicing Brief - Issued to Client for Review
Servicing Brief - Issued to CLC for Review

Designed: DateRevision

LOCATION SEWER DATAAREA (Ha) RATIONAL DESIGN FLOW

STREET AREA ID  PIPE SIZE (mm) AVAIL CAP (2yr)FROM TO
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IBI GROUP PROJECT: Wateridge Block 1
400-333 Preston Street DATE: 2020-06-09
Ottawa, Ontario K1S 5N4 Canada FILE: 124219-6.4.4
tel 613 225 1311  fax 613 225 9868 REV #: 1
ibigroup.com DESIGNED BY: W.Z.

CHECKED BY: D.G.Y. & R.M.

STORMWATER MANAGEMENT

Formulas and Descriptions

i2yr = 1:2 year Intensity = 732.951 / (Tc+6.199)0.810 

i5yr = 1:5 year Intensity = 998.071 / (Tc+6.053)0.814 

i100yr = 1:100 year Intensity = 1735.688 / (Tc+6.014)0.820

Tc = Time of Concentration (min)
C = Average Runoff Coefficient
A = Area (Ha)
Q = Flow = 2.78CiA (L/s)

Maximum Allowable Release Rate

Restricted Flowrate (Based on IBI Report Dated 2019-04)

A site  = 1.054 Ha

Qrestricted = 310.00 L/s

Uncontrolled Offsite Release (Q uncontrolled  = 2.78*C*i 100yr *A uncontrolled ) Unrestricted Release CB103 (Q unrestricted  = 2.78*C*i 100yr *A uncontrolled )

C  = 0.75 C  = 0.9
T c  = 10 min T c  = 10 min

i 100yr  = 178.56 mm/hr i 100yr  = 178.56 mm/hr
A uncontrolled  = 0.35 Ha A uncontrolled  = 0.07 Ha

Q uncontrolled  = 130.30 L/s Q uncontrolled  = 31.27 L/s

Unrestricted Release CB100 (Q unrestricted  = 2.78*C*i 100yr *A uncontrolled ) Unrestricted Release CB104 (Q unrestricted  = 2.78*C*i 100yr *A uncontrolled )

C  = 0.9 C  = 0.9
T c  = 10 min T c  = 10 min

i 100yr  = 178.56 mm/hr i 100yr  = 178.56 mm/hr
A uncontrolled  = 0.10 Ha A uncontrolled  = 0.07 Ha

Q uncontrolled  = 44.68 L/s Q uncontrolled  = 31.27 L/s

Maximum Allowable Release Rate (Q max allowable  = Q restricted  - Q uncontrolled  - Q unrestricted )

Q max allowable  = 72.48 L/s

J:\124219_WateridgeP2B\6.0_Technical\6.04_Civil\04_Design-Analysis\Sent to CLC Review June 2020\CCS_swm_2020-06-09 1 of 3



MODIFIED RATIONAL METHOD (100-Year, 5-Year & 2-Year Ponding)

Drainage Area MH 5 Drainage Area MH 5 Drainage Area MH 5
Area (Ha) 0.070 Area (Ha) 0.070 Area (Ha) 0.070
C = 0.68 Restricted Flow Qr (L/s)= 15.00 C = 0.57 Restricted Flow Qr (L/s)= 15.00 C = 0.57 Restricted Flow Qr (L/s)= 15.00

T c Peak Flow Volume T c Peak Flow Volume T c Peak Flow Volume
Variable Q p =2.78xCi 100yr A 100yr Variable Q p =2.78xCi 5yr A 5yr Variable Q p =2.78xCi 2yr A 2yr

(min) (mm/hour) (L/s) (L/s) (L/s) (m 3 ) (min) (mm/hour) (L/s) (L/s) (L/s) (m 3 ) (min) (mm/hour) (L/s) (L/s) (L/s) (m 3 )
6 226.01 30.08 15.00 15.08 5.43 0 230.48 25.57 15.00 10.57 0.00 -1 192.83 21.39 15.00 6.39 -0.38
7 211.67 28.17 15.00 13.17 5.53 1 203.51 22.57 15.00 7.57 0.45 0 167.22 18.55 15.00 3.55 0.00
8 199.20 26.51 15.00 11.51 5.53 2 182.69 20.26 15.00 5.26 0.63 1 148.14 16.43 15.00 1.43 0.09
9 188.25 25.06 15.00 10.06 5.43 3 166.09 18.42 15.00 3.42 0.62 2 133.33 14.79 15.00 -0.21 -0.03

10 178.56 23.77 15.00 8.77 5.26 4 152.51 16.92 15.00 1.92 0.46 3 121.46 13.47 15.00 -1.53 -0.27

Overflow Required Surface Sub-surface Balance Overflow Required Surface Sub-surface Balance Overflow Required Surface Sub-surface Balance
0.00 5.53 12.53 0 0.00 0.00 0.63 12.53 0 0.00 0.00 0.09 12.53 0 0.00

overflows to: CB105 overflows to: CB105 overflows to: CB105

Drainage Area CB105 Drainage Area CB105 Drainage Area CB105
Area (Ha) 0.160 Area (Ha) 0.160 Area (Ha) 0.160
C = 0.60 Restricted Flow Qr (L/s)= 20.00 C = 0.50 Restricted Flow Qr (L/s)= 20.00 C = 0.50 Restricted Flow Qr (L/s)= 20.00

T c Peak Flow Volume T c Peak Flow Volume T c Peak Flow Volume
Variable Q p =2.78xCi 100yr A 100yr Variable Q p =2.78xCi 5yr A 5yr Variable Q p =2.78xCi 2yr A 2yr

(min) (mm/hour) (L/s) (L/s) (L/s) (m 3 ) (min) (mm/hour) (L/s) (L/s) (L/s) (m 3 ) (min) (mm/hour) (L/s) (L/s) (L/s) (m 3 )
8 199.20 53.16 20.00 33.16 15.92 1 203.51 45.26 20.00 25.26 1.52 1 148.14 32.95 20.00 12.95 0.78

10 178.56 47.65 20.00 27.65 16.59 3 166.09 36.94 20.00 16.94 3.05 2 133.33 29.65 20.00 9.65 1.16
12 162.13 43.27 20.00 23.27 16.75 5 141.18 31.40 20.00 11.40 3.42 3 121.46 27.01 20.00 7.01 1.26
14 148.72 39.69 20.00 19.69 16.54 7 123.30 27.42 20.00 7.42 3.12 4 111.72 24.85 20.00 4.85 1.16
16 137.55 36.71 20.00 16.71 16.04 9 109.79 24.42 20.00 4.42 2.39 5 103.57 23.03 20.00 3.03 0.91

Overflow Required Surface Sub-surface Balance Overflow Required Surface Sub-surface Balance Overflow Required Surface Sub-surface Balance
0.00 16.75 30.15 0 0.00 0.00 3.42 30.15 0 0.00 0.00 1.26 30.15 0 0.00

overflows to: CB 102 overflows to: CB 102 overflows to: CB 102

Drainage Area CB 102 Drainage Area CB 102 Drainage Area CB 102
Area (Ha) 0.130 Area (Ha) 0.130 Area (Ha) 0.130
C = 0.60 Restricted Flow Qr (L/s)= 20.00 C = 0.50 Restricted Flow Qr (L/s)= 20.00 C = 0.50 Restricted Flow Qr (L/s)= 20.00

T c Peak Flow Volume T c Peak Flow Volume T c Peak Flow Volume
Variable Q p =2.78xCi 100yr A 100yr Variable Q p =2.78xCi 5yr A 5yr Variable Q p =2.78xCi 2yr A 2yr

(min) (mm/hour) (L/s) (L/s) (L/s) (m 3 ) (min) (mm/hour) (L/s) (L/s) (L/s) (m 3 ) (min) (mm/hour) (L/s) (L/s) (L/s) (m 3 )
6 226.01 49.01 20.00 29.01 10.44 0 230.48 41.65 20.00 21.65 0.00 0 167.22 30.22 20.00 10.22 0.00
8 199.20 43.19 20.00 23.19 11.13 2 182.69 33.01 20.00 13.01 1.56 1 148.14 26.77 20.00 6.77 0.41

10 178.56 38.72 20.00 18.72 11.23 4 152.51 27.56 20.00 7.56 1.81 2 133.33 24.09 20.00 4.09 0.49
12 162.13 35.16 20.00 15.16 10.91 6 131.57 23.77 20.00 3.77 1.36 3 121.46 21.95 20.00 1.95 0.35
14 148.72 32.25 20.00 12.25 10.29 8 116.11 20.98 20.00 0.98 0.47 4 111.72 20.19 20.00 0.19 0.05

Overflow Required Surface Sub-surface Balance Overflow Required Surface Sub-surface Balance Overflow Required Surface Sub-surface Balance
0.00 11.23 29.18 0 0.00 0.00 1.81 29.18 0 0.00 0.00 0.49 29.18 0 0.00

overflows to: Hemlock Road overflows to: Hemlock Road overflows to: Hemlock Road

Storage (m3) Storage (m3)

Storage (m3)

Storage (m3) Storage (m3)

100-Year Ponding 5-Year Ponding

Storage (m3)

2-Year Ponding

2-Year Ponding
i 2yr Q r Q p -Q r

Storage (m3)

i 100yr Q r Q p -Q r i 5yr Q r i 2yr Q rQ p -Q r Q p -Q r

2-Year Ponding
i 100yr Q r Q p -Q r i 5yr Q r Q p -Q r i 2yr Q r Q p -Q r

100-Year Ponding 5-Year Ponding

Storage (m3)

100-Year Ponding 5-Year Ponding
Q p -Q r

Storage (m3)

i 100yr Q r Q p -Q r i 5yr Q r
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Drainage Area MH 9 Drainage Area MH 9 Drainage Area MH 9
Area (Ha) 0.100 Area (Ha) 0.100 Area (Ha) 0.100
C = 0.60 Restricted Flow Qr (L/s)= 15.00 C = 0.50 Restricted Flow Qr (L/s)= 15.00 C = 0.50 Restricted Flow Qr (L/s)= 15.00

T c Peak Flow Volume T c Peak Flow Volume T c Peak Flow Volume
Variable Q p =2.78xCi 100yr A 100yr Variable Q p =2.78xCi 5yr A 5yr Variable Q p =2.78xCi 2yr A 2yr

(min) (mm/hour) (L/s) (L/s) (L/s) (m 3 ) (min) (mm/hour) (L/s) (L/s) (L/s) (m 3 ) (min) (mm/hour) (L/s) (L/s) (L/s) (m 3 )
6 226.01 37.70 15.00 22.70 8.17 0 230.48 32.04 15.00 17.04 0.00 0 167.22 23.24 15.00 8.24 0.00
8 199.20 33.23 15.00 18.23 8.75 2 182.69 25.39 15.00 10.39 1.25 1 148.14 20.59 15.00 5.59 0.34

10 178.56 29.78 15.00 14.78 8.87 4 152.51 21.20 15.00 6.20 1.49 2 133.33 18.53 15.00 3.53 0.42
12 162.13 27.04 15.00 12.04 8.67 6 131.57 18.29 15.00 3.29 1.18 3 121.46 16.88 15.00 1.88 0.34
14 148.72 24.81 15.00 9.81 8.24 8 116.11 16.14 15.00 1.14 0.55 4 111.72 15.53 15.00 0.53 0.13

Overflow Required Surface Sub-surface Balance Overflow Required Surface Sub-surface Balance Overflow Required Surface Sub-surface Balance
0.00 8.87 22.83 0 0.00 0.00 1.49 22.83 0 0.00 0.00 0.42 22.83 0 0.00

overflows to: Wanaki Road overflows to: Wanaki Road overflows to: Wanaki Road

Area Flow
Buildings 0.460 70.00
Uncontrolled 0.35 237.52

0.810 307.52 2.48 Residual
Allowable 310.00

TRUE

Q p -Q rQ p -Q r

Storage (m3)

100-Year Ponding 5-Year Ponding 2-Year Ponding
i 100yr Q r Q p -Q r i 5yr Q r

Storage (m3) Storage (m3)

i 2yr Q r
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JOB #: 124219 - 6.4.4
DATE: 2020-04-17

DESIGN: W.Z.
CHECKED: D.G.Y.

REV #: -

FRICTION  LOSS FROM  TO PIPE MANNING FORMULA - FLOWING FULL
MH  MH  ID

Block 232 317B 1 DIA Area Perim. Slope Hyd.R. Vel. Q
(m) (m2) (m) (%) (m) (m/s) (l/s)

INVERT ELEVATION (m) 90.622 90.650 0.525 0.22 1.65 0.200 0.13 0.89 192.65
OBVERT ELEVATION (m) 91.147 91.175 HYDRAULIC  SLOPE = 0.19 %
DIAMETER (mm) 525 DESIGN FLOW TO FULL FLOW RATIO (Q/ 0.680
LENGTH (m) 13.9 DESIGN FLOW DEPTH = 0.315
FLOW (l/s) 130.92
HGL (m) *** 91.180 91.193 0.013 Head loss in manhole simplified method p. 71 (MWDM)

fig1.7.1, Kratio = 0.75 for 45 bends KL=0.75
MANHOLE COEF    K= 0.75 LOSS (m) 0.014 Velocity = Flow / Area = 0.61 m/s

HL = KL * V^2/ 2g
TOTAL HGL (m) 91.207
MAX. SURCHARGE (mm) 32

FRICTION  LOSS FROM  TO PIPE MANNING FORMULA - FLOWING FULL
MH  MH  ID

Block 232 1 2 DIA Area Perim. Slope Hyd.R. Vel. Q
(m) (m2) (m) (%) (m) (m/s) (l/s)

INVERT ELEVATION (m) 90.670 90.725 0.525 0.22 1.65 0.200 0.13 0.89 191.95
OBVERT ELEVATION (m) 91.195 91.250 HYDRAULIC  SLOPE = 0.12 %
DIAMETER (mm) 525 DESIGN FLOW TO FULL FLOW RATIO (Q/ 0.628
LENGTH (m) 27.6 DESIGN FLOW DEPTH = 0.299
FLOW (l/s) 120.63
HGL (m) *** 91.207 91.229 0.022 Head loss in manhole simplified method p. 71 (MWDM)

fig1.7.1, Kratio = 0.75 for 45 bends KL=0.75
MANHOLE COEF    K= 0.75 LOSS (m) 0.012 Velocity = Flow / Area = 0.56 m/s

HL = KL * V^2/ 2g
TOTAL HGL (m) 91.241
MAX. SURCHARGE (mm) -9

FRICTION  LOSS FROM  TO PIPE MANNING FORMULA - FLOWING FULL
MH  MH  ID

Block 232 2 3 DIA Area Perim. Slope Hyd.R. Vel. Q
(m) (m2) (m) (%) (m) (m/s) (l/s)

INVERT ELEVATION (m) 90.905 90.978 0.375 0.11 1.18 0.250 0.09 0.79 87.50
OBVERT ELEVATION (m) 91.280 91.353 HYDRAULIC  SLOPE = 0.50 %
DIAMETER (mm) 375 DESIGN FLOW TO FULL FLOW RATIO (Q/ 1.402
LENGTH (m) 29.3 DESIGN FLOW DEPTH = 0.375
FLOW (l/s) 122.71
HGL (m) *** 91.241 91.384 0.144 Head loss in manhole simplified method p. 71 (MWDM)

straight through KL=0.05
MANHOLE COEF    K= 0.05 LOSS (m) 0.003 Velocity = Flow / Area = 1.11 m/s

HL = KL * V^2/ 2g
TOTAL HGL (m) 91.387
MAX. SURCHARGE (mm) 34

FRICTION  LOSS FROM  TO PIPE MANNING FORMULA - FLOWING FULL
MH  MH  ID

Block 232 3 4 DIA Area Perim. Slope Hyd.R. Vel. Q
(m) (m2) (m) (%) (m) (m/s) (l/s)

INVERT ELEVATION (m) 91.183 91.234 0.3 0.07 0.94 0.350 0.08 0.82 57.66
OBVERT ELEVATION (m) 91.483 91.534 HYDRAULIC  SLOPE = 1.13 %
DIAMETER (mm) 300 DESIGN FLOW TO FULL FLOW RATIO (Q/ 1.750
LENGTH (m) 14.3 DESIGN FLOW DEPTH = 0.300
FLOW (l/s) 100.88
HGL (m) *** 91.387 91.543 0.156 Head loss in manhole simplified method p. 71 (MWDM)

straight through KL=0.05
MANHOLE COEF    K= 0.05 LOSS (m) 0.005 Velocity = Flow / Area = 1.43 m/s

HL = KL * V^2/ 2g
TOTAL HGL (m) 91.549
MAX. SURCHARGE (mm) 15
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JOB #: 124219 - 6.4.4
DATE: 2020-04-17

DESIGN: W.Z.
CHECKED: D.G.Y.

REV #: -

STORM HYDRAULIC GRADE LINE DESIGN SHEET
WATERIDGE PHASE 2B BLOCK 1
CITY OF OTTAWA
UNIFORM DEVELOPMENTS

FRICTION  LOSS FROM  TO PIPE MANNING FORMULA - FLOWING FULL
MH  MH  ID

Block 232 4 5 DIA Area Perim. Slope Hyd.R. Vel. Q
(m) (m2) (m) (%) (m) (m/s) (l/s)

INVERT ELEVATION (m) 91.264 91.364 0.3 0.07 0.94 0.350 0.08 0.81 57.20
OBVERT ELEVATION (m) 91.564 91.664 HYDRAULIC  SLOPE = 1.11 %
DIAMETER (mm) 300 DESIGN FLOW TO FULL FLOW RATIO (Q/ 1.000
LENGTH (m) 28.6 DESIGN FLOW DEPTH = 0.243
FLOW (l/s) 100.88
HGL (m) *** 91.549 91.860 0.311 Head loss in manhole simplified method p. 71 (MWDM)

straight through KL=0.05
MANHOLE COEF    K= 0.05 LOSS (m) 0.005 Velocity = Flow / Area = 1.43 m/s

HL = KL * V^2/ 2g
TOTAL HGL (m) 91.865
MAX. SURCHARGE (mm) 201

Pimiwidon Street Storm HGL has no negative impact on the proposed development.
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IBI GROUP STORM SEWER DESIGN SHEET
400-333 Preston Street Black text 5 year event curve design
Ottawa, Ontario K1S 5N4 Canada Blue text 100 year event curve design Wateridge at Rockcliffe - Phase 2B
tel 613 225 1311  fax 613 225 9868 MH206 Existing infrastructure (shown for information only) City of Ottawa
ibigroup.com Canada Lands Company

C= C= C= C= C= C= C= C= C= C= IND CUM INLET TIME TOTAL i (2) i (5) i (10) i (100) 2yr PEAK 5yr PEAK 10yr PEAK 100yr PEAK FIXED DESIGN CAPACITY LENGTH SLOPE VELOCITY
0.20 0.30 0.40 0.49 0.57 0.65 0.66 0.70 0.73 0.80 2.78AC 2.78AC (min) IN PIPE (min) (mm/hr) (mm/hr) (mm/hr) (mm/hr) FLOW (L/s) FLOW (L/s) FLOW (L/s) FLOW (L/s) FLOW (L/s) FLOW (L/s) (L/s) (m) DIA W H (%) (m/s) (L/s) (%)

Pimiwidon Street S317A, B317 MH317 MH316 0.09 1.05 2.50 2.50 10.00 0.85 10.85 76.81 104.19 122.14 178.56 260.52 260.52 452.94 78.86 600 0.50 1.552 192.43 42.48%
Pimiwidon Street S316A-B MH316 BLK202N 0.33 0.61 3.11 10.85 0.74 11.59 73.70 99.92 117.11 171.17 310.34 310.34 320.28 49.00 600 0.25 1.097 9.94 3.10%
Pimiwidon Street BULK202N MH202 0.00 3.11 11.59 0.24 11.83 71.19 96.48 113.06 165.21 299.64 299.64 320.28 16.00 600 0.25 1.097 20.64 6.44%

Wigwas Street S315, S315A-B, R315 MH315 MH314 0.41 0.31 1.13 1.13 10.00 0.99 10.99 76.81 104.19 122.14 178.56 117.46 117.46 141.68 73.88 375 0.60 1.243 24.23 17.10%
Wigwas Street S314A-B MH314 BULK203N 0.44 0.81 1.93 10.99 0.48 11.47 73.20 99.24 116.30 169.98 191.98 191.98 310.53 54.00 450 1.09 1.891 118.55 38.18%
Wigwas Street BULK203N MH203 0.00 1.93 11.47 0.18 11.64 71.60 97.04 113.71 166.18 187.73 187.73 247.07 16.00 450 0.69 1.505 59.34 24.02%

Moses Tennisco St S313, R313 MH313 MH312 0.31 0.11 0.62 0.62 10.00 0.80 10.80 76.81 104.19 122.14 178.56 65.03 65.03 112.79 73.88 300 1.25 1.546 47.76 42.35%
Moses Tennisco St S312A-C MH312 BULK204N 0.45 0.83 1.45 10.80 0.37 11.17 73.88 100.17 117.40 171.59 145.22 145.22 400.16 54.00 450 1.81 2.437 254.94 63.71%

Park Block 7 P312 CBMH350 pipe 0.42 0.23 0.23 10.00 0.13 10.13 76.81 104.19 122.14 178.56 24.33 24.33 87.74 13.50 250 2.00 1.731 63.40 72.27%

Moses Tennisco St BULK204N MH204 0.00 1.68 11.17 0.11 11.28 72.60 98.41 115.33 168.56 165.66 165.66 400.16 16.00 450 1.81 2.437 234.50 58.60%

Michael Stoqua St S311, S311A, R311 MH311 MH310 0.45 0.22 1.02 1.02 10.00 0.81 10.81 76.81 104.19 122.14 178.56 105.93 105.93 173.52 73.88 375 0.90 1.522 67.60 38.96%
Michael Stoqua St S310A-B MH310 BLK205N 0.37 0.68 1.70 10.81 0.53 11.34 73.83 100.11 117.33 171.49 169.73 169.73 279.02 53.99 450 0.88 1.700 109.29 39.17%
Michael Stoqua St BLK205N MH205 0.00 1.70 11.34 0.16 11.50 72.02 97.62 114.40 167.18 165.51 165.51 279.02 16.00 450 0.88 1.700 113.50 40.68%

Bareille-Snow St S309, B309 MH309 MH308 0.10 1.24 2.95 2.95 10.00 0.74 10.74 76.81 104.19 122.14 178.56 307.62 307.62 375.37 74.73 525 0.70 1.680 67.76 18.05%
Bareille-Snow St S308, S308A MH308 BULK206N 0.25 0.49 3.44 10.74 0.32 11.06 74.07 100.43 117.71 172.05 345.38 345.38 536.52 46.47 525 1.43 2.401 191.14 35.63%
Bareille-Snow St BULK206N MH206 0.00 3.44 11.06 0.12 11.19 72.95 98.89 115.90 169.38 340.07 340.07 536.52 17.50 525 1.43 2.401 196.45 36.62%

Wanaki Road B200, S200A MH326 MH318 0.15 1.57 3.78 3.78 10.00 0.71 10.71 76.81 104.19 122.14 178.56 394.22 394.22 452.94 65.85 600 0.50 1.552 58.72 12.96%
Wanaki Road S318 MH318 MH300 0.13 0.25 4.04 10.71 0.82 11.53 74.19 100.60 117.91 172.34 406.08 406.08 452.94 76.32 600 0.50 1.552 46.87 10.35%

Tawadina Road S300, S300A MH300 MH301 0.19 0.37 4.41 11.53 1.59 13.11 71.40 96.77 113.39 165.71 426.38 426.38 438.47 113.03 675 0.25 1.187 12.09 2.76%
Tawadina Road S301, S301A MH301 MH302 0.17 0.33 4.74 13.11 0.86 13.97 66.61 90.19 105.66 154.35 427.25 427.25 788.75 110.00 675 0.81 2.135 361.51 45.83%
Tawadina Road S302, S302A MH302 MH303 0.28 0.54 5.28 13.97 0.69 14.66 64.30 87.03 101.94 148.89 459.70 459.70 1,004.08 111.92 675 1.31 2.718 544.38 54.22%
Tawadina Road S303 MH303 MH304 0.18 0.35 5.63 14.66 1.55 16.21 62.58 84.68 99.17 144.83 476.92 476.92 580.71 118.37 750 0.25 1.273 103.79 17.87%
Tawadina Road S304, S304A MH304 MH305 0.23 0.45 6.08 16.21 1.57 17.78 59.06 79.85 93.49 136.49 485.46 485.46 580.71 120.00 750 0.25 1.273 95.25 16.40%

Codd's Road S340, B340, B340A MH305 MH231 0.17 2.02 4.82 10.90 17.78 0.49 18.27 55.90 75.54 88.42 129.06 823.59 823.59 1,324.21 85.55 750 1.30 2.904 500.62 37.81%
Codd's Road S231 MH231 MH176 0.12 0.23 11.14 18.27 0.45 18.72 54.99 74.29 86.96 126.92 827.38 827.38 1,218.10 71.97 750 1.10 2.671 390.72 32.08%

Block 1 - DICB1 Pipe 1.05 0.58 0.58 61.68 0.20 61.88 24.06 32.28 37.67 54.75 31.97 31.97 62.04 14.59 250 1.00 1.224 30.07 48.47%

Block 11 - DICB3 Pipe 1.24 0.69 0.69 81.62 0.19 81.81 19.53 26.16 30.52 44.31 30.55 30.55 62.04 13.63 250 1.00 1.224 31.49 50.76%

Block 12 - DICB4 Pipe 1.24 0.69 0.69 80.96 0.23 81.19 19.65 26.32 30.70 44.58 30.74 30.74 60.47 16.78 250 0.95 1.193 29.73 49.17%

Block 8 - DICB5 Pipe 0.66 0.37 0.37 28.47 0.15 28.62 41.47 55.87 65.32 95.20 34.93 34.93 62.04 11.20 250 1.00 1.224 27.11 43.69%

Definitions: Notes: KH No.
 Q = 2.78CiA, where:  1. Mannings coefficient (n) = 0.013 1
 Q = Peak Flow in Litres per Second (L/s) 2
 A = Area in Hectares (Ha) JIM 3
 i  = Rainfall intensity in millimeters per hour (mm/hr) 
     [i = 732.951 / (TC+6.199)^0.810] 2 YEAR
     [i = 998.071 / (TC+6.053)^0.814] 5 YEAR 118863-500
     [i = 1174.184 / (TC+6.014)^0.816] 10 YEAR
     [i = 1735.688 / (TC+6.014)^0.820] 100 YEAR

LEGEND

File Reference: Date: Sheet No:
118863.5.7.1 2019-04-17 1 of 1

Dwg. Reference:

Designed: DateRevision

 PIPE SIZE (mm) AVAIL CAP (2yr)

2018-12-20
2019-03-15

Checked: 2019-04-17

Submission No. 1 for City Review
Submission No. 2 for City Review

MECP Submission

LOCATION SEWER DATAAREA (Ha) RATIONAL DESIGN FLOW

STREET AREA ID FROM TO
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(1) Assumed ponding volume
(2) Future dry pond; major flow from a portion of EXTB will cascade north per MSS
(3) Adjustment to drainage area at interface of Phase 2B
(4) Existing Phase 1B
(5) North towards existing SWM facility
(6) West to external





HGL (M) USF ‐ HGL (M) HGL (M) USF ‐ HGL (M) HGL (M) USF ‐ HGL (M) HGL (M) USF ‐ HGL (M) HGL (M) USF ‐ HGL (M) HGL (M) USF ‐ HGL (M)
Phase 2B

MH317 94.08 91.88 91.16 0.72 91.18 0.70 91.14 0.74 91.15 0.73 91.14 0.74 91.11 0.77

MH316 94.09 91.89 90.96 0.93 90.96 0.93 90.94 0.95 90.95 0.94 90.94 0.95 90.92 0.97

MH315 93.39 91.36 90.27 1.09 90.29 1.07 90.24 1.12 90.24 1.12 90.28 1.08 90.22 1.14

MH314 93.00 91.16 89.90 1.26 89.91 1.25 89.90 1.26 89.91 1.25 89.91 1.25 89.89 1.27

MH313 92.62 90.71 89.34 1.37 89.35 1.36 89.34 1.37 89.34 1.37 89.34 1.37 89.33 1.38

MH312 91.36 89.68 88.41 1.27 88.42 1.26 88.41 1.27 88.41 1.27 88.42 1.26 88.38 1.30

MH311 90.69 88.49 87.38 1.11 87.44 1.05 87.33 1.16 87.34 1.15 87.39 1.10 87.34 1.15

MH310 90.04 87.84 86.94 0.90 87.25 0.59 86.83 1.01 86.84 1.00 86.85 0.99 86.80 1.04

MH309 90.15 87.95 87.29 0.66 87.32 0.63 87.18 0.77 87.19 0.76 87.19 0.76 87.11 0.84

MH308 89.68 87.48 86.65 0.83 86.65 0.83 86.59 0.89 86.61 0.87 86.61 0.87 86.56 0.92

MH326 94.76 92.56 91.33 1.23 91.33 1.23 91.32 1.24 91.32 1.24 91.32 1.24 91.33 1.24

MH318 94.40 92.20 91.03 1.17 91.03 1.17 91.00 1.20 91.00 1.20 91.00 1.20 91.00 1.20

MH300 94.00 91.80 90.71 1.09 90.70 1.10 90.67 1.13 90.68 1.12 90.68 1.12 90.68 1.12

MH301 93.73 91.53 90.20 1.33 90.21 1.32 90.20 1.33 90.20 1.33 90.20 1.33 90.20 1.33

MH302 92.80 90.60 88.63 1.97 88.63 1.97 88.63 1.97 88.63 1.97 88.63 1.97 88.63 1.97

MH303 90.67 88.47 87.69 0.78 87.85 0.62 87.59 0.88 87.68 0.79 87.66 0.81 87.62 0.85

MH304 90.30 88.10 87.32 0.78 87.44 0.66 87.27 0.83 87.32 0.78 87.31 0.79 87.29 0.81

MH305 91.00 88.80 86.81 1.99 86.91 1.89 86.70 2.10 86.79 2.01 86.72 2.08 86.71 2.09

Phase 2A
MH319 88.81 86.61 86.21 0.40 86.58 0.03 85.82 0.79 85.83 0.78 85.92 0.69 85.77 0.84

MH320 88.77 86.57 85.16 1.41 85.23 1.34 85.09 1.48 85.09 1.48 85.11 1.46 85.08 1.49

MH321 87.67 85.47 84.46 1.01 84.51 0.96 84.40 1.07 84.40 1.07 84.42 1.05 84.39 1.08

MH322 87.50 85.30 84.15 1.15 84.19 1.11 84.11 1.19 84.11 1.19 84.12 1.18 84.10 1.20

MH323 86.57 84.37 83.19 1.18 83.28 1.09 83.11 1.26 83.11 1.26 83.13 1.24 83.09 1.28

MH325 86.19 83.99 83.14 0.85 83.14 0.85 83.13 0.86 83.13 0.86 83.13 0.86 83.13 0.86

Existing Phase 1B Trunk
MH201 94.29 91.89 90.72 1.17 90.73 1.16 90.72 1.17 90.72 1.17 90.72 1.17 90.71 1.18

MH202 93.91 91.51 90.42 1.09 90.43 1.08 90.41 1.10 90.41 1.10 90.41 1.10 90.39 1.12

MH203 92.38 89.98 88.65 1.33 88.68 1.30 88.63 1.35 88.63 1.35 88.64 1.34 88.60 1.38

MH204 90.40 88.00 87.07 0.93 87.10 0.90 87.05 0.95 87.06 0.94 87.06 0.94 87.02 0.98

MH205 89.35 86.95 85.80 1.15 85.85 1.10 85.77 1.18 85.78 1.17 85.79 1.16 85.72 1.23

MH206 89.10 86.70 85.59 1.11 85.62 1.08 85.56 1.14 85.57 1.13 85.57 1.13 85.52 1.18

MH207 88.53 86.13 84.60 1.53 84.63 1.50 84.58 1.55 84.58 1.55 84.59 1.54 84.54 1.59

MH231 89.81 87.41 85.81 1.59 85.83 1.58 85.70 1.70 85.80 1.61 85.74 1.67 85.70 1.70

Existing Phase 1A Trunk
MH176 88.03 85.63 83.77 1.86 83.86 1.77 83.67 1.96 83.75 1.88 83.72 1.91 83.48 2.15

MH178 89.00 86.60 83.41 3.19 83.48 3.12 83.32 3.28 83.40 3.20 83.37 3.23 83.16 3.44

MH180 88.23 N/A 82.21 N/A 82.69 N/A 81.93 N/A 82.20 N/A 82.07 N/A 81.46 N/A

MH190 86.96 N/A 81.91 N/A 82.16 N/A 81.65 N/A 81.90 N/A 81.78 N/A 81.22 N/A

MH191 86.36 N/A 81.68 N/A 81.88 N/A 81.43 N/A 81.67 N/A 81.55 N/A 81.06 N/A

MH192 85.76 N/A 81.41 N/A 81.60 N/A 81.21 N/A 81.41 N/A 81.30 N/A 80.89 N/A

MH193 84.99 N/A 81.09 N/A 81.24 N/A 80.91 N/A 81.08 N/A 80.99 N/A 80.60 N/A

MH194 82.05 N/A 80.44 N/A 80.53 N/A 80.34 N/A 80.45 N/A 80.39 N/A 80.12 N/A

HGL
AUGUST 1988 AUGUST 1996100 YEAR 24 HOUR SCS TYPE II JULY 1 1979100 YEAR 3 HOUR CHICAGO + 20%XPSWMM NODE 

ID
PROPOSED GROUND 

ELEVATION (M)
USF (M)

100 YEAR 3 HOUR CHICAGO
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patersongroup memorandum
consulting engineers

 re: Geotechnical Design Summary Details 
Proposed Wateridge Village Development - Phase 2B
Block 1 - 475 Wanaki Road - Ottawa

 to: Uniform Development - Mr. Annibale Ferro - aferro@uniformdevelopments.com

 date: April 20, 2020

 file: PG3704-MEMO.12

Further to your request and authorization, Paterson Group (Paterson) prepared the current

memorandum to provide the geotechnical design summary details for Phase 2B within

Block 1 at Wateridge Village residential development.  The following memorandum should

be read in conjunction with Paterson Letter Report PG3704-LET.03 dated November 5,

2019.  

Relevant design information is presented in Table 1 - Summary of Design Details for the

subject blocks and lots.  The relevant design and inspection information includes the

following: 

� Legal lot/block number and street name

� Existing grade elevation

� Proposed finished grade elevation

� Maximum allowable grade raise

� Bearing resistance values

� Proposed USF elevation

� Lightweight fill (LWF) recommendations

� Seismic site class   

 

Grading Plan Review

Paterson reviewed the following grading plan prepared by IBI Group for Phase 2B within

Block 1 of the aforementioned residential development: 

� Grading Plan - Drawing No. 200 - Project No. 124219 dated April 8, 2020.

Based on our review of the above noted grading plan, the proposed grades within

Phase 2B are considered acceptable from a geotechnical perspective.  Some minor

grading exceedances were noted based on our permissible grade raise recommendation

provided in Report PG3704-LET.03 dated November 5, 2019.  However, no lightweight fill

is required due to these minor exceedances based on further analysis completed for the

permissible grade raise review for the subject blocks.  Table 1 attached to this memo

presents our summary of design details for the current phase. 

Ottawa Kingston North Bay
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Bearing Resistance Values for Foundation Design

It should also be noted that based on the grading plan provided, the design underside of

footing elevations, it is anticipated that several townhouse blocks will require engineered

fill below footings. 

Based on the provided grading plan, the design underside of footing elevation for several

of the subject blocks is anticipated to require an engineered fill pad to be placed over an

approved bearing medium.  Engineered fill below footings should consist of OPSS

Granular A or Granular B Type II crushed stone.  The engineered fill should be placed in

a maximum 300 mm thick loose lifts and compacted to a minimum 98% of the material’s

SMPDD in dry and above freezing temperatures.  The material placement and compaction

should be reviewed and approved by Paterson at the time of construction.  Footings placed

over a minimum 500 mm thick layer of engineered fill placed over a proof-rolled, compact

silty sand bearing surface can be designed using a bearing resistance value at SLS of

150 kPa and a factored bearing resistance value at ULS of 225 kPa. 

Footings placed on an approved fill/engineered fill pad or on an undisturbed, compact silty

sand bearing surface can be designed using a bearing resistance value at SLS of 150 kPa

and a factored bearing resistance value at ULS of 225 kPa. 

For building footprints where the existing fill, free of significant amounts of organics and

over-sized boulders/concrete pieces, is encountered, the following procedure is

recommended: 

� The existing fill should be sub-excavated to a minimum 500 mm depth below the

underside of the floor slab.  The excavated fill, free of significant amounts of

organics and over-sized boulders can be re-compacted in maximum 225 mm thick

lifts using a large vibratory roller making several passes.  The re-compaction effort

should be carried out under dry conditions and above freezing temperatures and be

supervised by Paterson.

� Where the existing fill is encountered below underside of footing, it is recommended

to remove the existing fill material extending at least 500 mm below the underside

of footing.  The approved fill subgrade, free of significant amounts of organics and

over-sized boulders, should be proof-rolled by a large vibratory roller making several

passes.  Any poor performing areas should be sub-excavated and reinstated with

engineered fill, such as OPSS Granular A or Granular B Type II, placed in maximum

300 mm thick loose lifts and compacted to 98% of the material’s SPMDD.  The

proof rolling effort should be carried out under dry conditions and above freezing

temperatures and be supervised by Paterson.  

� The sub-excavated area below the underside of footing elevation should be

backfilled with engineered fill, such as OPSS Granular A or Granular B Type II,

Ottawa Kingston North Bay
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April 20, 2020

Paterson Group Inc.

Head Office and Laboratory Northern Office and Laboratory St. Lawrence Office
154 Colonnade Road South 63 Gibson Street 993 Princess Street
Ottawa - Ontario - K2E 7J5 North Bay - Ontario - P1B 8Z4 Kingston - Ontario - K7L 1H3
Tel: (613) 226-7381   Fax: (613) 226-6344 Tel: (705) 472-5331  Fax: (705) 472-2334 Tel: (613) 542-7381

placed in maximum 300 mm thick loose lifts and compacted to 98% of the material’s

SPMDD. 

A geotechnical resistance factor of 0.5 was applied to the above noted bearing resistance

value at ULS. The bearing resistance value at SLS given for footings placed on a soil

bearing surface will be subjected to potential post construction total and differential

settlements of 25 and 20 mm, respectively.

Frost Protection for Footings

Based on our grading plan review, soil cover above the design underside of footing level

does not provide sufficient frost protection.  Therefore, a rigid insulation is recommended

to be placed below footings for areas where soil cover of less than 1.5 m is present.  Based

on our review, the perimeter footings should be placed over a 50 mm thick layer of HL-60

or SR.P 600 rigid insulation.  A SM rigid insulation should extend at least 1.2 m horizontally

beyond the exterior side of the footing face and at least 600 mm horizontally beyond the

interior side of the footing face.  The rigid insulation thickness should be increased to

100 mm thick at the garage entrance.  

We trust that the current submission meets your immediate requirements.  

Best Regards, 

Paterson Group Inc. 

David J. Gilbert, P.Eng.      



Legal Lot/ Block 

Number

Underside of Footing 

Elevation 
Original GS Proposed GS 

Bearing 

Capacity - SLS
Seismic Site Class

Permissible 

Grade Raise

Above 

Permissible 

Grade Raise     

Engineered Fill 

Thickness 

Below Footings

LWF Required

(m) (m) (m) (kPa) (m) (m) (m) (m)

Block 1 - north 93.40 92.70 94.40 100-150 C 2.00 n/a 1.00 n/a

Block 1 - east 93.40 92.70 94.40 100-150 C 2.00 n/a 1.00 n/a

Block 1 - south 93.40 92.80 94.40 100-150 C 2.00 n/a 0.90 n/a

Block 1 - west 93.40 92.80 94.40 100-150 C 2.00 n/a 0.90 n/a

Block 2 - north 93.85 92.50 94.75 100-150 C 2.00 0.25 1.65 n/a

Block 2 - east 93.85 92.80 94.85 100-150 C 2.00 0.05 1.35 n/a

Block 2 - south 93.85 92.50 94.85 100-150 C 2.00 0.35 1.65 n/a

Block 2 - west 93.85 92.50 94.75 100-150 C 2.00 0.25 1.65 n/a

Block 3 - north 93.35 92.70 94.35 100-150 C 2.00 n/a 0.95 n/a

Block 3 - east 93.35 92.60 94.35 100-150 C 2.00 n/a 1.05 n/a

Block 3 - south 93.35 92.80 94.35 100-150 C 2.00 n/a 0.85 n/a

Block 3 - west 93.35 93.00 94.35 100-150 C 2.00 n/a 0.65 n/a

Block 4 - north 93.95 93.20 94.85 100-150 C 2.00 n/a 1.05 n/a

Block 4 - east 93.95 93.60 94.95 100-150 C 2.00 n/a 0.65 n/a

Block 4 - south 93.95 93.40 94.95 100-150 C 2.00 n/a 0.85 n/a

Block 4 - west 93.95 93.20 94.95 100-150 C 2.00 n/a 1.05 n/a

Block 5 - north 93.20 93.40 94.20 100-150 C 2.00 n/a n/a n/a

Block 5 - east 93.20 93.40 94.20 100-150 C 2.00 n/a n/a n/a

Block 5 - south 93.20 93.40 94.20 100-150 C 2.00 n/a n/a n/a

Block 5 - west 93.20 93.60 94.20 100-150 C 2.00 n/a n/a n/a

IBI Grading Plans Reviewed: Grading Plan - Wateridge Village  - Project 124219 - Drawing No. 200 -  dated April 8, 2020.

Bearing Capacity can be increased to 150 kPa through the bearing surface improvement recommendations noted in Memo Report PG3704-MEMO.12

Table 1 - Summary of Grading Design Details - Wateridge Village - Phase 2B 

patersongroup  
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1  INTRODUCTION 

Alston Associates (AA), the geotechnical division of Terrapex Environmental Ltd. (Terrapex) has been 
retained by Canada Lands Company CLC Limited (CLC) to carry out a geotechnical investigation for 
the proposed mixed-use development of Wateridge Village (Phase 2A and 2B) located at the property 
of the former Canadian Forces Base (CFB) Rockcliffe in the City of Ottawa, Ontario.  Authorization to 
proceed with this study was given by Mr. Jean Lachance of CLC.  

We understand that CLC is seeking approval to develop the land at Wateridge Village referred to as 
Phase 2A and 2B Lands and construct Parks 1 and 7 including road improvements to existing 
infrastructure along Hemlock Road.  

The Phase 2 (A and B) area is located north of Registered Plans of Subdivisions 4M-1559 and 4M-1581 in 
Wateridge Village, as shown on Drawing 2 attached in Appendix B of this report.  Drawing 2 also shows 
the proposed land use of the property sub-divided into blocks according to the type of development. 
According to the proposed development plan, the site is scheduled for a mixed use residential 
development which would include the following: 

 Phase 2A will contain three low to mid-rise mixed use Blocks (8, 10 and 11), one low to mid-rise 
residential Block (13), one low-rise residential Block (12), Park 1 (Block 9), and Hemlock Road 
west of Codd’s Road. 

 Phase 2B will contain two mid-rise mixed use Blocks (6 and 7), four low to mid-rise residential 
Blocks (1, 2, 4 and 5), and Park 9 (Block 3). 

A grading plan dated December 2018 was prepared by IBI Group; attached in Appendix B as Drawings 
7, 8, and 9. Drawings 7 and 8 shows the building locations and finish floor and foundation elevations on 
Blocks 2, 4, and 5. Details regarding building locations and design and municipal infrastructure on the 
remaining blocks were not available at the time of the investigation, and accordingly the 
recommendations provided in this report are considered to be preliminary in nature, subject for review 
and revision upon completion of proposed plans.    

The purpose of this investigation was to characterize the subsurface soil and groundwater conditions, 
to determine the engineering properties of the various soil deposits underlying the site, and to provide 
geotechnical engineering recommendations pertaining to the proposed development.  

The investigation included evaluation of the pavement of the old Hemlock Road to assess the condition 
of the pavement structure and to provide recommendations for improvements/repairs prior to use for 
construction traffic, transit vehicles and public access. 

This report presents the results of the investigation performed in accordance with the general terms of 
reference outlined above and is intended for the guidance of the client and the design architects or 
engineers only.  It is assumed that the design will be in accordance with the applicable building codes 
and standards. 
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2    BACKGROUND 
A number of geotechnical and hydrogeological investigations were completed at the former CFB 
Rockcliffe property for CLC and documented in the following reports; copies of which were provided 
to us by CLC: 

 “Geotechnical Investigation Phase 1B Development – Site Servicing, Wateridge Village at 
Rockcliffe, Ottawa, Ontario”, dated November 2016 (DST File No: IN-SO-026755); 

  “Geotechnical Investigation Phase 1A Development – Site Servicing, Former CFB Rockcliffe 
Development, Ottawa, Ontario”, dated November 2015 (DST File No: OE-OT- 015358); 

 “Final Geotechnical Investigation for Subdivision Approval, Former CFB Rockcliffe 
Development, Ottawa, Ontario”, dated September 2015 (DST File No: OE-OT-015358); 

 “Preliminary Geotechnical and Hydrogeological Investigation Proposed Stormwater 
Management Pond, CLC Rockcliff Lands Hemlock Road and Aviation Parkway, Ottawa, 
Ontario”, dated May 2015 (Golder Associates File No: 1521309);  

  “Geotechnical Investigation Report for Preliminary Assessment for Building Foundation, Services 
Installation and Grade Raise Analysis Mapping – Phase 1 Development, Former CFB Rockcliffe, 
Ottawa, Ontario”, dated April 2014 (DST File No: GS-OT-015358);  

 “Hydrogeological Report - Stormwater Management Support Studies, Former CFB Rockcliffe, 
Ottawa, Ontario, dated October 2013” (DST File No: OE-OT- 017184);  

 “Preliminary Geotechnical Investigation, Rockcliffe Redevelopment Program”, dated March 
2006 (DST File No.: OGO6562).  

The previous borehole and test pit locations in the Phase 2 development area were extracted from the 
above referenced reports; shown on Drawing 4 attached in Appendix B of this report. The logs of the 
previous boreholes and test pits are also attached in Appendix D. 

According to the previous borehole and test pit findings, topsoil up to about 200 mm in depth is present 
across the site. Asphaltic concrete, with a thickness of about 100 mm, is present on existing roads and 
driveways. Fill material consisting of various silty sand, sand and gravel or clay is present in various areas 
of the site, with thickness ranging from approximately 0.5 to 4.3 m.  

Grey silty clay is the dominant native overburden type in the central and southern portion of the site. 
The clay layer extends from near surface to a depth of more than 6 m in the south and thins out to the 
northeast and north where it overlies silty till deposits at depths of 1 to 2 m.  The northern and eastern 
portions of the site are generally underlain by till material consisting of grey compact silt, sand and 
minor gravel. Where encountered during previous drilling, the till is 1 to 3 m thick. 

Boreholes drilled into the bedrock typically encountered horizontally bedded, grey limestone with minor 
narrow shale bedding, interpreted to be of the Ottawa Group. The bedrock surface is generally 
unweathered or has a narrow weathering zone, less than one metre thick.  

The applicable information from the previous geotechnical investigations are discussed and applied 
to the comments and recommendations presented in this report.   
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3  F IELDWORK 

The fieldwork for this investigation was carried out during the period between November 13 and 20, 
and December 14, 2018. It consisted of sixty seven (67) boreholes and twenty four (24) exploratory test 
pits, advanced by drilling and excavation contractors commissioned by AA. The number and location 
of the boreholes were chosen by AA and reviewed by IBI Group and CLC to provide general coverage 
of the site for the proposed development. The locations of the test pits were chosen by AA to provide 
general coverage between the boreholes to confirm the depth of bedrock.  The locations of the 
boreholes and test pits are shown on Drawing 3; enclosed in Appendix B of this report.   

The boreholes; designated as BH101 through BH129, BH131, BH133 through BH150, BH152 through BH167, 
and BH173 through BH175, were advanced to depths ranging from 0.6 to 4.58 m below ground surface 
(mbgs). Eight (8) of the boreholes; MW111, MW124, MW125, MW142, MW142, MW152, MW158, and 
MNW166, were instrumented with monitoring wells to determine the long term groundwater table at 
the site.  

The exploratory test pits (designated as TP201 through TP224) were extended to depths ranging from 0.4 to 
4.4 mbgs to confirm the existence and depth of the bedrock.  

The ground surface elevations at the locations of the boreholes and test pits were established by AA 
using Topcon Hiper V GNSS Receiver and Trimble R10 GNSS Receiver respectively. 

Standard penetration tests were carried out in the course of advancing the boreholes to take 
representative soil samples and to measure penetration index values (N-values) to characterize the 
condition of the various soil materials.  The number of blows of the striking hammer required to drive the 
split spoon sampler to 300 mm depth was recorded and these are presented on the logs as penetration 
index values. Results of SPT are shown on the borehole log sheets in Appendix C of this report. 

Groundwater level observations were made in the boreholes and test pits upon completion of each of 
their advancement, and in the monitoring wells on December 17, 2018.  The results of the groundwater 
measurements are discussed in Section 4.5 of this report.   

The fieldwork for this project was carried out under the supervision of an experienced geotechnical 
technician from this office who laid out the positions of the boreholes and test pits in the field; arranged 
locates of buried services; effected the drilling, test pit excavation, sampling and in situ testing; 
observed groundwater conditions; and prepared field borehole and test pit log sheets. 

 

4  LABORATORY TESTS  

The soil samples retained from the split spoon sampler were properly sealed, labelled and brought to 
our laboratory. They were visually classified and water content tests were conducted on all soil samples 
retained from Boreholes BH101, BH102, BH107, BH 114, BH118, MW124, MW125, BH140, NW142, MW147, 
MW152, BH154, BH157, BH164, and BH167.  The results of the classification, water contents, and Standard 
Penetration Tests are presented on the borehole logs sheets attached in Appendix C of this report.   

Grain-size analyses were carried out on twelve (12) soil samples; Atterberg Limits test was performed on 
two.  The results of these tests are presented as Figures E-1 through E-14 in Appendix E. 
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In addition, four (4) soil samples were submitted to an analytical laboratory for chemical analyses for 
pH and soluble sulphate tests.  The results of these tests are enclosed in Appendix F; discussed in Section 
6.13 of this report. 

 

5  S I TE  AND SUBSURFACE CONDIT IONS  

Full details of the subsurface and groundwater conditions at the site are given on the borehole Log 
sheets attached in Appendix C of this report.     

The following paragraphs present a description of the site and a commentary on the engineering 
properties of the various soil materials contacted in the boreholes. 

It should be noted that the boundaries of soil types indicated on the borehole logs are inferred from 
non-continuous soil sampling and observations made during drilling.  These boundaries are intended to 
reflect transition zones for the purpose of geotechnical design, and therefore, should not be construed 
as exact planes of geological change. 

5.1  Site Descript ion 

The subject site is located at the former CFB Rockcliffe property in the City of Ottawa. The former CFB 
Rockcliffe property is approximately 310 acres; bounded by Aviation Parkway to the west, Sir George 
Etienne Cartier Parkway to the North, the National Research Council of Canada campus to the east, 
and existing residential communities and Montfort Hospital to the south. It is bounded by two bedrock 
escarpments at the south and north boundaries.  The Rockcliffe Airport is also located in the vicinity of 
the site, just north of Sir George Etienne Cartier Parkway.  

Our investigation was limited to Phase 2A and 2B including Hemlock Road (west of Codd’s Road).  The 
former CFB Rockcliffe property and Phase 2 development area are shown in Drawing 1, attached in 
Appendix B. 

Phase 2A is situated north of Hemlock Road, west of Codd’s Road, east of vacant NCC lands, and 
south of Sir George Etienne Cartier Parkway. It has been divided into Blocks 8 through 13 including Street 
No. 3, Street No.4, and Hemlock Road. The north escarpment is located along the north boundary of 
Phase 2A. The slope of the escarpment is almost vertical with exposed bedrock. There is a storm 
management pond at the bottom of the escarpment.   

There are several old pathways, roadways and driveways traversing throughout Phase 2A from past 
land use, and new storm and sewer lines have been installed along the alignment of the proposed 
Street No. 4 and east towards the storm sewer outfall. Stockpiles of fill material from previous phases 
and ongoing construction activities are located in and around Block 12, within the northern half of 
Block 8, and scattered throughout the north area of Block 9. The remainder of Phase 2A is covered with 
light to moderate vegetation with mature trees predominately outlining the perimeters of the blocks, 
and scattered throughout Block 9 (Proposed Park1).  The ground surface topography of phase 2A 
slopes down from south to north and from east to west, the ground surface elevations at the borehole 
and test pit locations ranged between 77.25 at Test Pit TP208 to 89.57 m at Borehole BH120.   
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Phase 2B is situated north of Hemlock Road, east of Codd’s Road, west of National Research Council 
of Canada campus, and south of Wanaki Road.  It has been divided into Blocks 1 through 7 including 
Wanaki Road, Street No. 1, Street No. 2, Moses Tennisco Street, Michael Stoqua Street, Bareille-Snow 
Street, and Codd’s Road. 

There are several old pathways, roadways and driveways traversing through Phase 2B from past land 
use. Stockpiles of fill, topsoil and blast rock material from previous phases and ongoing construction 
activities are located in and around Block 4, northern half of Block 1, northern half of Block 6 and 
northeast portion of Block 7. Blast rock and fill material are also present along the north edge of 
Hemlock Road.  The remainder of Phase 2B is covered with light vegetation and mature trees 
predominately outlining the perimeters of the blocks. The ground surface topography is relatively flat 
with a gradual slope down from east to west and south to north. The ground surface elevations at the 
borehole and test pit locations ranged between 88.14 m at Borehole BH140 to 93.99 m at Test Pit TP221.   

5.2  Asphalt ic Concrete Pavement 

Boreholes BH101, BH102, BH103, BH104, BH105, BH107, BH108, BH115, BH121, BH138, BH141, BH144, BH 
155, BH162, and BH167 were advanced through the asphaltic concrete pavement. They revealed that 
the thickness of the asphaltic concrete ranges from approximately 40 to 140 mm. 

5.3  Granular Base Course  

The base course supporting the asphaltic concrete consists of sandy gravel to gravelly sand. The 
thickness of this granular soil ranges from approximately 200 to 250 mm. 

Penetration resistance of the base course material measured N-values ranging from 19 to 25, indicating 
its compactness condition is compact. The water content of the tested samples of the granular base 
from Boreholes BH107 and BH167 was about 5% by weight; being damp in appearance. 

Sieve grain size analysis was carried out on one (1) sample of granular base course obtained from 
Borehole BH102 at 0.2 mbgs (Sample 1A). The test revealed that the soil has 70% sand, 28% gravel, and 
2% silt and clay. The result of the grain size analysis is shown as Figure E-1 in Appendix E.  

5.4  Topsoi l  

Topsoil was encountered in Boreholes BH114, BH118, BH131, BH134, BH143, BH145, BH146, BH147, BH150, 
BH153, BH158, BH159, BH155, BH160, BH164, BH165, BH166 and BH167. The thickness of the topsoil at the 
boreholes varies between approximately 50 and 250 mm. 

It should be noted that the topsoil thickness will vary between boreholes.  Thicker topsoil than that found 
in the boreholes may be present in places.  

5.5  Fi l l  Material  

Fill material is present in all boreholes below the pavement granular base, the topsoil, or surficial 
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vegetation with the exception of Boreholes BH118, BH127, BH131, BH146, BH147, and BH150. The fill 
consists of various gravelly sand to sandy gravel, silty sand to sandy silt with trace of gravel, and clayey 
silt soils; extending to approximate depths ranging from 0.3 to 2.7 mbgs. The fill contains traces of 
organic, rootlet, and rock fragment. At the location of Boreholes BH114, BH116, BH118, BH120, BH153, 
and BH154, the fill material contains trace cinder. At the location of Boreholes BH137, BH139, BH142, 
BH143, BH148, BH153, BH161, and BH174, the fill contains trace to some brick pieces. 

SPT carried out in the silty, sandy, and gravelly fill material measured N-values ranging from 3 to 50/25 
mm penetration; indicating very loose to very dense compactness condition; generally being 
compact. The higher N-values are likely due to the split spoon sampler striking boulders or construction 
rubble. SPT carried out in the clayey silt fill material measured N-values ranging from 3 to 36; indicating 
soft to hard consistency; generally being firm. 

The fill material is generally brown to dark brown in color and damp to moist in appearance. The water 
content of the tested fill samples from Boreholes BH101, BH102, BH107, BH114, BH118, MW124, MW125, 
BH140, NW142, MW147, MW152, BH154, BH157, BH164, and BH167 ranges from 5 to 37% by weight. 

5.6  Native Soi ls   

5.6 .1  Si l ty Sand to Sand with trace s i l t  

Silty sand to sand with trace silt soils are present below the fill material in Boreholes BH127, BH131, BH140, 
BH149, BH152, BH153, BH156, BH157, BH160, BH162, BH163, BH164, BH166 and underneath a clayey silt 
deposit in Borehole MW147.  The sandy soils contain variable proportions of silt classifying the soil as 
sand with trace to some silt and silty sand. 

The silty sand to sand unit is generally brown in colour. The water content of the tested sand samples 
from Boreholes BH140, BH147, BH154, BH157, and BH164 ranges from approximately 7 to 22% by weight; 
generally being moist in appearance. 

Penetration resistance in the silty sand to sand units provided N-values ranging from 4 to 50/75 mm 
penetration, indicating loose to very dense compactness condition.  

Sieve grain size analysis was carried out on five (5) representative samples of the sandy soils.  The results 
of the grain size analysis are enclosed in Appendix E as Figures E-2 to E-6 and summarized below. 

Borehole 
Number 

Sample Depth 
(mbgs) and No. 

Sample 
Description 

Gravel 
% 

Sand 
% 

Silt 
% 

Clay 
%  

BH104 1.5 (Sample 3) Silty Sand, some gravel 13 66 21 

BH140 1.5 (Sample 3) Sand, trace silt, trace gravel 3 51 2 

BH149 0.76 (Sample 2A) Silty Sand, trace gravel 7 63 30 

BH158 1.5 (Sample 3) Sand, some gravel, trace silt 15 81 4 

BH163 2.28 (Sample 4) Sand, some silt, trace gravel 5 76 19 
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Based on the results of the grain size analysis, the coefficient of permeability (K) of the sand soils range 
from10-2 cm/sec to 10-4 cm/sec; medium to high permeability. 

5 .6 .2  Si l t with trace sand to sandy s i l t  

Silt with trace sand to sandy silt soils are present below the fill material in Boreholes BH101 through BH105, 
BH112, BH113, BH116, BH118, BH120, BH124, BH126, BH134, BH136, BH137, BH145, BH146, BH150, BH151, 
BH154, BH155, BH164, and BH173.  This unit contains variable proportions of sand classifying the soil as 
silt with trace sand to sandy silt. 

The sandy silt to silt unit is generally brown in colour. The water content of the tested silt samples from 
Boreholes BH101, BH124, BH152, and BH164 ranges from approximately 4 to 20% by weight; generally 
being damp to moist in appearance. 

Penetration resistance in the silt unit provided N-values ranging from 11 to 50/25 mm penetration, 
indicating compact to very dense compactness condition.  

Sieve and hydrometer grain size analyses were carried out on three (3) samples of silt soil obtained from 
Boreholes BH112, BH120, and BH152.  The test results are enclosed in Appendix E as Figures E-7 to E-9, 
and summarized below. 

Borehole 
Number 

Sample Depth 
(mbgs) and No. 

Sample 
Description 

Gravel 
% 

Sand 
% 

Silt 
% 

Clay 
%  

BH112 0.76 (Sample 2) Silt, some clay, trace sand, trace gravel 3 8 73 16 

BH120 0.76 (Sample 2) Silt, some sand, trace clay 0 20 71 9 

BH152 2.28 (Sample 4) Silt, some sand, some clay 0 18 65 14 

Based on the results of the grain size analysis, the K values of the silt soils range from 10-5 cm/sec to less 
than 10-6 cm/sec; low permeability.  

5 .6 .3  Clay and Si l t  

A deposit of silt and clay to clayey silt ranging in thickness from 0.5 to 2 m is present below the fill material 
in Boreholes BH104, BH106, BH125, BH133, BH134, BH138, BH141, BH147, BH150, BH151, BH163, and BH173.  

The clay and silt unit is generally brown in colour. The water content of the tested clay and silt samples 
ranges from approximately 11 to 36% by weight; generally being moist to wet in appearance. 

Penetration resistance in the clay and silt soil measured N-values ranging from 5 to 28, indicating firm 
to very stiff consistencies. 

Sieve and hydrometer grain size analyses were carried out on three (3) samples of clay and silt soils; 
Atterberg Limits test on two (2).  The test results are enclosed in Appendix E as Figures E-10 through E-14, 
and summarized below. 
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Borehole 
No. 

Sample Depth 
(mbgs) and No. 

Sample 
Description 

Gravel 
% 

Sand 
% 

Silt 
% 

Clay 
% 

Liquid 
Limit 

Plasticity
Index 

Soil 
Classification 

BH104 0.76 (Sample 2) Clay and Silt, trace 
sand 

0 2 42 56 - - - 

BH125 1.5 (Sample 3) Clay and Silt, trace 
sand 

0 1 45 54 58 34 
Inorganic clays 
of high plasticity 

BH134 0.8 (Sample 2) 
Clay and Silt, trace 

sand 0 4 37 59 53 28 
Inorganic clays 
of high plasticity 

The soil classification was based on the plasticity chart as shown on Figure 3.1 of the CFEM, 4th Edition. 

Based on the results of the grain size analysis, the K values of the clay and silt soil is less than 10-7 cm/sec; 
very low relative permeability. 

5 .6 .4  Gravel ly Sand  

A gravelly sand deposit is present in Borehole BH107; positioned at an approximate depth of 1.8 mbgs 
and extending to the bedrock at 2.2 mbgs. 

SPT in the gravelly sand unit had N-value of 75/254 mm penetration, indicating very dense compactness 
condition.  It is greyish brown in colour and has a moist appearance.  

5.7  Bedrock  

Bedrock was encountered in all boreholes and test pits with the exception of Boreholes BH101, BH102, 
and BH103 at approximate depths ranging from 0.6 to 4.58 mbgs, corresponding to approximate 
elevations of 79.51 m to 91.57 m.  The bedrock was proven by auger refusal and test pits and was not 
cored. The test pits confirmed that refusal to further advancement of the boreholes was due to bedrock 
and not large boulders or buried concrete slabs.  The depth and elevation of the bedrock encountered 
in the test pits is tabulated in the table below. 

Test Pit No. Ground Elevation (m) Depth of Bedrock (mbgs) Elevation of Bedrock (m) 

TP201 74.35 1.42 72.93 
TP202 76.71 1.15 75.56 
TP203 85.48 1.64 83.84 
TP204 86.64 1.84 84.80 
TP205 85.81 1.64 84.17 
TP206 84.13 1.60 82.53 
TP207 82.29 0.64 81.65 
TP208 77.25 0.98 76.27 
TP209  83.71 1.70 82.01 
TP210 88.84 1.60 87.24 
TP211 89.64 1.35 88.29 
TP212 89.04 1.07 87.97 
TP213 88.05 0.78 87.27 
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TP214 88.28 1.30 86.98 
TP215 88.88 0.76 88.12 
TP216 89.75 1.60 88.15 
TP217 8.84 2.13 86.71 
TP218 90.64 1.41 89.23 
TP219  91.02 1.12 89.90 
TP220 93.92 0.92 93.00 
TP221 93.99 0.38 93.61 
TP222 93.61 0.90 92.71 
TP223 93.58 4.40 89.18 
TP224 93.56 4.12 89.44 

Based on the ground surface elevations, the surface of the rock dips down from the east to the west 
and from the central section of the site toward the north and south.  

The bedrock at the base of all test pits with the exceptions of Test Pits TP221 and TP222 consists of grey 
limestone. The bedrock at the base of Test Pits TP221 and TP222 consists of shale.  

Review of available geological mapping and previous geotechnical investigations indicates that the 
bedrock is of the Ottawa Formation, consisting of limestone with some shale bedding and some 
sandstone in the basal part. According to the previous investigations at the site, the rock is classified to 
be strong to very strong. 

5.8  Groundwater 

Groundwater level and cave-in of the unlined side walls of the boreholes were measured during the 
course of the borehole drilling and upon completion of the boreholes; shown on the individual borehole 
logs. All boreholes were open and dry upon completion with the exception of the ones listed in the 
following table: 

Borehole No. Groundwater Depth (m) Cave-in Level (mbgs) 

BH107 Dry 1.8 
BH108 Dry  1.5 
BH110 Dry 0.9 
BH133 Dry 1.8 
BH134 0.9 Open 
BH139 Dry 1.1 
BH140 Dry 2.8 
BH148 Dry 1.9 
BH154 3.0 Open 
BH157 1.96 Open 
BH174 Dry 0.6 

Groundwater conditions exposed in the test pit excavations were also observed. All test pits remained 
dry upon completion of excavation. 

Groundwater levels in the monitoring wells were measured on December 17, 2018. The results of the 
groundwater measurement are shown in the following table. 
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Borehole No. Ground 
Elevation (m) 

Bottom of the 
Monitoring Well 

Depth (m) 

Bottom of the 
Monitoring Well 
Elevation (m) 

Groundwater Depth 
(mbgs) 

Groundwater 
Elevation (mbgs) 

MW111 86.96 2.6 84.36 Dry - 
MW124 90.15 1.7 88.45 Dry - 
MW125 82.65 2.4 80.25 0.25 82.40 
MW142 89.85 1.8 88.05 Dry - 
MW147 90.91 2.2 88.71 Dry - 
MW152 92.98 3.0 89.98 Dry - 
MW158 92.86 3.0 89.86 2.25 90.61 
MW166 93.54 4.1 89.44 2.55 90.99 

It should be noted that groundwater levels are subject to seasonal fluctuations.  A higher groundwater 
level condition will likely develop in the spring and following significant rainfall events. 

 

6  DISCUSSION AND RECOMMENDATIONS  

The following discussions and recommendations are based on the factual data obtained from the 
boreholes and test pits advanced at the site by AA and are intended for use by the client and design 
architects and engineers only. 

Contractors bidding on this project or conducting work associated with this project should make their 
own interpretation of the factual data and/or carry out their own investigations.  

On the basis of our fieldwork, laboratory tests and other pertinent information supplied by the client, 
the following comments and recommendations are made. 

6.1  Site Grading   

The proposed grading plan prepared and provided for our use by IBI Group and dated December 
2018 is included in Appendix B as Drawings 7, 8, and 9. 

Based on the proposed grading plan, there will be some modifications to the site grading. The grade 
will be raised/cut by a maximum of 1m. Given the subsurface conditions at the site; i.e. shallow bedrock, 
and the absence of thick layers of soft clay, grade raise will not cause any settlement of the subsoil. 

6.2  Engineered Fi l l  

The following recommendations regarding construction of engineered fill should be adhered to during 
the construction stage: 

 All surface vegetation, organic materials, softened and disturbed soils must be removed, and 
the exposed subgrade soils proof-rolled with an inspection by the Geotechnical Engineer prior 
to any fill placement. 

 In the event that the fill will be used to support structures, the existing fill must be removed in its 
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entirety prior to placement of new fill.  
 Soils used as engineered fill should be free of organics and/or other unsuitable material. The 

engineered fill must be placed in lifts not exceeding 200 mm in thickness and compacted to at 
least 98% Standard Proctor maximum Dry Density (SPMDD). 

 Engineered fill operations should be monitored and compaction tests should be performed on 
a full-time basis by a qualified engineering technician supervised by the project engineer. 

 The boundaries of the engineered fill must be clearly and accurately laid out in the field by 
qualified surveyors prior to the commencement of engineered fill construction.  The top of the 
engineered fill should extend a minimum of 2.5 m beyond the envelope of the proposed 
structures.  Where the depth of engineered fill exceeds 1.5 m, this horizontal distance of 2.5 m 
beyond the perimeter of the structure should be increased by at least 1 m for each 1.5 m depth 
of fill.  The edges of the engineered fill should be sloped at a maximum of 3 horizontal to 1 
vertical in order to avoid weakening of the engineered fill edges due to slope movement.  

 Due to the potential detrimental effects of differential settlement between the engineered fill 
and the native soils, any buildings where footings are to be placed engineered fill or partly on 
engineered fill and partly on native soils should include steel reinforcement. The foundation 
walls of house foundations supported on engineered fill should be reinforced to bridge localized 
soft spots and zones of non-uniform compaction, and to minimize structural distress due to 
differential settlement of the engineered fill.   

 The engineered fill operation should take place in favorable climatic conditions.  If the work is 
carried out in months where freezing temperatures may occur, all frost affected material must 
be removed prior to the placement of frost-free fill. 

 If unusual soil conditions become apparent during construction, due to subsurface 
groundwater influences, our office should be contacted in order to assess the conditions and 
recommend appropriate remedial measures. 

6.3  Excavation  

Based on the borehole findings, excavation for foundations, potential basements, sewer trenches and 
utilities will be carried out through fill material, sandy, silty, and clayey native soils, and bedrock. 
Excavation of the soil strata is not expected to pose any difficulty and can be carried out with heavy 
hydraulic excavators. 

Significant bedrock excavation is anticipated across the site. According to the rock core data from the 
previous investigations, the bedrock generally consists of strong to very strong limestone with 
interbedded shale of variable bed thicknesses and depth across the site. 

Bedrock excavation is expected to be carried out using line drilling and blasting, hoe ramming or both. 
Provision should be made in the excavation contract to include the use of these techniques for 
excavation in bedrock. 

Any blasting should be carried out in accordance with City of Ottawa Special Provision S.P. No: F-1201 
and under the supervision of a blasting specialist engineer. Vibration monitoring of the blasting 
operation should be carried out to ensure that the blasting meets the limiting vibration criteria at all 
times.  

The  contractor  should  submit  a  complete  and  detailed  blasting  design  and monitoring proposal 
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prepared by a blasting/vibrations specialist prior to commencing blasting. This  would  have  to  be  
reviewed  and  accepted  in  relation  to  the  requirements  of  the  blasting specifications.  Vibration 
monitoring of the blasting should be carried out to ensure that the blasting meets the limiting vibration 
criteria at all times.   A pre-blast condition survey should be carried out of surrounding structures and 
utilities located within 100 m of the excavation site.  The condition survey should also include the 
National Research Council’s Montreal Road Campus located east of the subject site. 

All excavations must be carried out in accordance with Occupational Health and Safety Act (OHSA). 
With respect to OHSA, the near surface fill, compact sandy silt to silt and sand to silty sand, and firm 
clay and silt soils are expected to conform to Type 3 soils. The dense to very dense sandy silt to silt and 
sand to silty sand, and stiff to very stiff clay and silt soils can be classified as Type 2 soils. The bedrock is 
classified as Type 1 soil.  

Temporary excavations for slopes in Type 3 soil should not exceed 1.0 horizontal to 1.0 vertical.  In the 
event very loose and/or soft soils are encountered at shallow depths or within zones of persistent 
seepage, it will be necessary to flatten the side slopes as necessary to achieve stable conditions.  In 
wet sandy soils it may be necessary to slope the excavation at inclinations from 1.0 vertical to 2.0 
horizontal to 1.0 vertical to 3.0 horizontal.  Excavations in Type 2 soil may be cut with vertical side-walls 
within the lower 1.2 m height of excavation and 1.0 horizontal to 1.0 vertical above this height. 
Excavations in the bedrock may be cut with vertical side-walls. 

For excavations through multiple soil types, the side slope geometry is governed by the soil with the 
highest number designation.  Excavation side-slopes should not be unduly left exposed to inclement 
weather.   Excavation slopes consisting of sandy soils will be prone to gullying in periods of wet weather, 
unless the slopes are properly sheeted with tarpaulins. 

It should be noted that the on-site fill material may contain boulders, cobbles and remnants of former 
buildings in the form of buried concrete.  Provisions must be made in the excavation and foundation 
installation contracts for the removal of possible boulders and concrete. 

Where workers must enter excavations extending deeper than 1.2 m below grade, the excavation side-
walls must be suitably sloped and/or braced in accordance with the Occupational Health and Safety 
Act and Regulations for Construction Projects.  

It is anticipated that sufficient space will be available to slope the sidewalls of the basement 
excavation; as such it will not be necessary to shore the basement excavation walls.  

6.4  Reuse of On-si te Excavated Soi l  as a Compacted Backfi l l  

On-site excavated inorganic native soils are considered suitable for reuse as backfill material within the 
roadways and pipeline trench excavations, provided their water content is within 2% of their optimum 
water contents (OWC) as determined by Standard Proctor test, and the materials are effectively 
compacted with heavy compaction rollers. 

While the quality of the native soils are considered suitable for backfilling; the moisture content of the 
soils and the lift thickness for compaction must be properly controlled during the backfilling.  
Alternatively, imported suitable material should be used. 
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Measured water content ranges from approximately 4 to 36% within the native soils and from 5 to 37% 
within the fill material; generally being close to the wet side of the material’s OWC.  On-site native soils 
that are wetter than their OWC should be dried sufficiently prior to use as backfill in order to achieve 
the specified degree of compaction.  Spreading the material in a wide area and air drying will be 
required to achieve the specified compaction of the native material.  Thorough vertical mixing of the 
excavated soils will be required to provide a material that can be adequately compacted. 

The spoil resulting from excavation through the bedrock will contain a large amount of hard rock slabs 
which will be virtually impossible to compact.  Bedrock crushed on-site can be used as granular material 
provided that it conforms to OPSS gradation requirements and physical properties.  

6.5  Groundwater Control  

Based on observations made during drilling of the boreholes and excavation of the test pits, close 
examination of the soil samples extracted from the boreholes, and groundwater measurements made 
in the monitoring wells, significant groundwater problems are not anticipated within the presumed 
excavation depths throughout majority of the site with the exception of the area encompassing Blocks 
1 and 2 in the easternmost section of the site. Groundwater is present in sand soil in this section of the 
site. Active dewatering of the sand layers will be required in the event that the excavation is extended 
below the water table; it is anticipated that dewatering will be possible using a series of filter sump 
pumps in the base of the excavation.   

In the reminder of the site, some seepage of groundwater from localized permeable layers may occur 
during construction.  It will be possible to remove any such seepage using submersible pumps.  

Dewatering can be carried out using existing Permit to Take Water (PTTW) obtained by CLC from the 
MOECP. 

Surface water should be directed away from open excavations. 

6.6  Residential  and Mixed-Use Bui ldings 

6.6 .1  Foundation Design 

According to the proposed grading plan; shown on Drawing 7 attached in Appendix B, the proposed 
buildings on Blocks 2, 4, and 5 will be constructed over a single level basement. Details regarding the 
remaining blocks were not available at the time of the investigation, and accordingly the 
recommendations provided in this report are considered to be preliminary in nature, subject for review 
and revision upon completion of proposed plans.  Additional boreholes may have to be advanced by 
the builders at the site once the details of the proposed buildings are finalized.  

Conventionally, footing foundations of heated and unheated buildings are positioned at depths of 1.5 
m and 1.8 m respectively below exterior grade in the Ottawa area, in order to provide protection to 
the foundation soil from freezing temperatures.  

The foundations for the mid-rise buildings should be installed on the bedrock.  
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It is not recommended to install the foundations of the proposed low-rise buildings on the fill material. 
Based on the borehole findings, the bearing stratum should consist of the bedrock or native soil. The 
native soil throughout the site is considered suitable for the support of low rise building foundations.  
Locally, it will be necessary to deepen the foundations where the native soil is less competent in 
strength. 

It should also be noted that intact bedrock will not be subjected to frost heave, and provided that 
footings are extended to non-fractured intact rock, the minimum founding depth of 1.8 m would not 
apply, and the footings may be placed at shallower depths.   

Foundations may be constructed on engineered fill provided that the existing fill is removed in its entirety 
and the engineered fill is constructed in accordance with recommendations provided in Section 6.2 of 
this report.  

Conventional spread and strip footings may be used to support the proposed buildings. 

Foundations installed on the native soil or certified engineered fill may be designed based on bearing 
resistance of 100 KPa at Serviceability Limit States (SLS), and factored geotechnical bearing resistances 
at Ultimate Limit States (ULS) of 150 kPa. 

The geotechnical bearing resistances recommended above are for vertical loads (no inclination) and 
no eccentricity.  The total and differential settlements of spread footing foundations founded on the 
native soil designed in accordance with the recommendations provided in this report should not 
exceed the conventional limits of 25 mm and 19 mm respectively.   

Foundations installed on the bedrock may be designed for a factored bearing resistance at Ultimate 
Limit States of 1 MPa (ULS).  The serviceability limit state is not applicable as bedrock will not undergo 
settlement.  

Due to variations in the consistency of the founding soils and/or loosening caused by to excavating 
disturbance and/or seasonal frost effects, all footing subgrade must be evaluated by the Geotechnical 
Engineer prior to placing formwork and foundation concrete to ensure that the soil exposed at the 
excavation base is consistent with the design geotechnical bearing resistance. 

In the event necessary, the stepping of the footings at different elevations should be carried out at an 
angle no steeper than 2 horizontal (clear horizontal distance between footings) to 1 vertical (difference 
in elevation) on the native soil and 1 horizontal to 1 vertical on the bedrock. No individual footing step 
should be greater than 0.6 m. 

Rainwater or groundwater seepage entering the foundation excavations must be pumped away (not 
allowed to pond).  The foundation subgrade soils should be protected from freezing, inundation and 
equipment traffic at all times.  If unstable subgrade conditions develop, AA should be contacted in 
order to assess the conditions and make appropriate recommendations. 

The native soils and rock tend to weather and deteriorate rapidly on exposure to atmosphere or surface 
water, so construction scheduling should consider the amount of excavation left exposed to the 
elements, during foundation preparation.  AA recommends that footings placed on the exposed soil 
should be poured on the same day as they are excavated, after removal of all unsuitable founding 
materials and approval of the bearing surface. Alternatively, a concrete mud slab could be used to 
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protect a bearing surface where footing construction is to be delayed. 

In the absence of a significant clay soil at this site, a tree planting restriction does not apply for the 
development.   

6 .6 .2  Concrete S lab-on-Grade 

For building(s) without basement construction, the subgrade supporting the ground floor slab will in 
general consist of engineered fill or native soil which is adequate to support a slab-on-grade 
construction.  Subgrade preparation should include the removal of surface vegetation, organic 
materials, weak and softened soils. After removal of all unsuitable materials, the subgrade should then 
be proof-rolled with heavy rubber tired equipment and adjudged as satisfactory before preparing the 
granular base course. The proof-rolling operation should be witnessed by the Geotechnical Engineer.  
Any soft or unsuitable subgrade areas which deflect significantly should be sub-excavated and 
replaced with suitable engineered fill material compacted to at least 98% of SPMDD. 

For building(s) that include a single level basement, the basement floor slabs will rest on the native soil 
or bedrock; suitable for slab-on-grade construction. Subgrade preparation should include the removal 
of any disturbed soils, followed by proof-rolling to confirm the subgrade conditions.  Any unsuitable 
subgrade areas which deflect significantly should be sub-excavated and replaced with suitable 
engineered fill material compacted to at least 98% of its SPMDD. 

Where new fill is required to raise the grade, the excavated earth fill and native sandy silty clay material 
from the site or similar clean imported fill material may be used, free from topsoil, organic or deleterious 
matter, provided the material is placed in large areas where it can be compacted with a heavy 
vibratory roller.  The fill material should not be frozen and should not be too dry or too wet for efficient 
compaction (moisture content at optimum or 2% greater than optimum). The fill placement should not 
be performed during winter months when freezing temperatures occur persistently or intermittently.  All 
fill placed below the slab on grade areas of the buildings must be placed in thin lifts of 200 mm thickness 
or less, and compacted to a minimum of 98% of SPMDD.  

Provided the subgrade, under-floor fill and granular base are prepared in accordance with the above 
recommendations, the Modulus of Subgrade Reaction (ks) for floor slab design will be 25,000 kPa/m. 

It is recommended that a combined moisture barrier and a leveling course, having a minimum 
thickness of 150 mm and comprised of free draining material be provided as a base for the slab-on-
grade.  For building(s) without basement construction, either Granular “A” or 20 mm crusher run 
limestone may be used. For building(s) with basement construction, 20 mm clear crushed limestone is 
recommended as the base course.  The Granular “A” should be compacted to 100% of its SPMDD; the 
20 mm clear stone must be compacted by vibration to a dense state. 

For building(s) containing a basement level, an exterior perimeter drainage system, consisting of 100 
mm diameter weeping tile wrapped in filter fabric and covered with a minimum 150 mm clear crushed 
stone should be placed along the exterior foundation walls, below the level of the granular base of the 
floor slab. The weeping tiles must be connected to a positive frost free outlet from which the water can 
be removed, or connected to a sump located in the basement. The water from the sump must be 
pumped out to a suitable discharge point. The installation of the perimeter drains as well as the outlet 
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must conform to the applicable plumbing code requirements. 

For building(s) without basement construction, perimeter drainage at the foundation level is not 
required provided the finished floor surface is at least 150 mm above the prevailing grade and the 
surrounding surfaces slope away from the buildings.  

For building(s) with basement construction, the basement wall backfill for a minimum lateral distance 
of 0.6 m out from the wall should consist of free-draining granular material such as OPSS Granular “B” 
Type I. The native soil may be used to backfill excavations along foundation walls provided that 
prefabricated drainage sheets must be placed continuously against the walls.  Damp-proofing must 
be applied to the exterior basement walls.   

The soils at this site are susceptible to frost effects which would have the potential to deform hard 
landscaping adjacent to the building. At locations where proposed building is expected to have flush 
entrances, care must be taken in detailing the exterior slabs / sidewalks, providing insulation / drainage 
/ non-frost susceptible backfill to maintain the flush threshold during freezing weather conditions. 

6.7  Park 1:  North Community Park 

It is understood that the north Community Park will be located on Block 9 along the northern border of 
the site and occupy an area of 10.34 hectares. It will partially front onto Codd’s Road on the east and 
local roads on the west and south sides. It will overlook the Ottawa River on the north side.    

The topography of the park area is not level; generally sloping down from south to north.  It contains 
steep ridges and some significant tree and vegetation groupings along the northern and southern 
boundaries.  

The park will serve as the primary passive-recreational space for the community and contain a multi-
use pathway system, a community building, look-out area with water feature, outdoor amphitheatre, 
shade structure, playground, splash pad, open space free play area, toboggan hill, and community 
gathering area.  The approximate locations of the proposed features are shown on the Parks Master 
Plan drawing prepared by MMM Group Limited and provided for our use by CLC; shown on Drawing 5 
attached in Appendix B. 

According to the proposed grading plan, there will be some minor modifications to the park grades. 

6 .7 .1  Community Bui ld ing 

It is anticipated that the proposed community building will be a 3,000 ft2, single storey above grade 
structure: constructed on the west side of the park.  

The subsurface conditions for the proposed building are represented by Borehole BH127.  The borehole 
reveals that bedrock is situated at an approximate depth of 1.5 mbgs.   

Conventional spread and wall footings may be used to support the proposed building. Footing 
foundations which rest on the bedrock may be designed to apply a factored bearing resistance at 
Ultimate Limit States of 1 MPa (ULS).  The serviceability limit state is not applicable as bedrock will not 
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undergo settlement. 

The subgrade supporting the floor slab of the community building will consist of native silty sand soil.   

Subgrade preparation should include the removal of surface vegetation, organic materials, weak and 
softened soils. After removal of all unsuitable materials, the subgrade should then be proof-rolled with 
heavy rubber tired equipment and adjudged as satisfactory before preparing the granular base 
course. The proof-rolling operation should be witnessed by geotechnical staff. Any soft or unsuitable 
subgrade areas should be sub-excavated and replaced with suitable approved compacted backfill; 
placed in maximum lifts of 200 mm and compacted to at least 98% of SPMDD. 

Where new fill is required to raise the grade, the excavated earth fill and native sand and silt material 
from the site or similar clean imported fill material free from topsoil, organic or deleterious matter, may 
be used, provided the material is placed in large areas where it can be compacted with a heavy 
vibratory roller. The fill material should not be frozen and should not be too dry or too wet for efficient 
compaction (moisture content at optimum or 2% greater than optimum). The fill placement should not 
be performed during winter months when freezing temperatures occur persistently or intermittently. All 
fill placed below the slab on grade areas of the buildings must be placed in thin lifts of 150 mm thickness 
or less, and compacted to a minimum of 98% of SPMDD.  

It is recommended that a combined moisture barrier and a levelling course, with a minimum thickness 
of 150 mm and comprised of free draining material be provided as a base for the slab-on-grade, either 
Granular “A” or 20 mm crusher run limestone may be used and compacted to 100% of its SPMDD. 

Perimeter drainage at the foundation level is not required provided the finished floor surface is at least 
150 mm above the prevailing grade and the surrounding surfaces slope away from the building at a 
gradient of at least 2 percent. 

The rock tends to weather and deteriorate rapidly on exposure to atmosphere or surface water, so 
construction scheduling should consider the amount of excavation left exposed to the elements, during 
foundation preparation. AA recommends that footings placed on the exposed bedrock should be 
poured on the same day as they are excavated, after removal of all unsuitable founding materials and 
approval of the bearing surface. Alternatively, a concrete mud slab could be used to protect a bearing 
surface where footing construction is to be delayed. 

6 .7 .2  Look-Out Area 

We understand that it is proposed to construct a look-out area with a prominent water feature along 
the northern boundary to optimize the views to the Ottawa River.  

Test Pit (TP208) was advanced in the proposed look-out area and revealed that the stratigraphy in this 
area consists of fill material extending to an approximate depth of 1.7 mbgs, followed by the bedrock. 

Conventional spread and strip footings founded on the bedrock may be used to support the proposed 
structure. It is recommended that the foundation is designed and prepared in accordance with the 
recommendations provided in section 6.7.1 of this report. 

Due to the proximity of the proposed lookout structure to the crest of the escarpment at the northern 
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boundary of the park, a slope stability analysis must be carried out based on the profile of the existing 
slope and subsurface soil and groundwater data collected from the current and previous 
investigations. The proposed structure must be set a safe distance from the crest of the escarpment.  

6 .7 .3  Shade Structure  

Borehole BH128 which was advanced in the proposed shade structure area revealed that the soil 
stratigraphy consists of fill; extending to an approximate depth of 1 mbgs, followed by bedrock.   

Conventional spread and strip footings founded on the bedrock may be used to support the proposed 
structure. It is recommended that the foundation is designed and prepared in accordance with the 
recommendations provided in section 6.7.1 of this report.   

The subgrade supporting the floor slab of the shade structure will consist of fill soil. It is recommended 
that the subgrade is prepared in accordance with the recommendations provided in section 6.7.1 of 
this report.   

It is recommended that a combined moisture barrier and a levelling course, with a minimum thickness 
of 150 mm and comprised of free draining material be provided as a base for the slab-on-grade, either 
Granular “A” or 20 mm crusher run limestone may be used and compacted to 100% of its SPMDD. The 
granular material must be adequately drained to minimize frost heave or be provided with insulation. 

Uplift resistance should be considered for the design of the canopy structure which is subject to wind 
uplift forces.  The uplift resistance should be provided using the dead weight of the foundation as well 
the soil weight above the footing of the canopy structures.  For design purposes, the unit weight of 
concrete may be taken as 24 kN/m3 and the backfill placed above the footings is 20 kN/m3.  If 
increased uplift capacities are required, this may be achieved by increasing the weight (size) of the 
foundation, or alternatively, with the use of rock anchors.   

6 .7 .4  Playground  

It is expected that the playground structures will be lightly loaded frame structures, which will probably 
be supported on a set of foundations.   

Borehole BH129 which was advanced in vicinity of the proposed playgroundand revealed that the soil 
stratigraphy consists of fill extending to an approximate depth of 1.5 mbgs, followed by bedrock. 

Conventional spread and strip footings founded on the bedrock may be used to support the proposed 
structure. It is recommended that the foundation is designed and prepared in accordance with the 
recommendations provided in section 6.7.1 of this report.   

The site preparation should consist of removing the existing topsoil layer and profiling the subgrade to 
the design grades to provide efficient drainage. The fill should provide a satisfactory subgrade to 
support the playing field.  

If any unsuitable fill is contacted at subgrade elevation, this should be removed to contact the 
underlying competent native sand and silt (till) soil. The sub-excavation should be upfilled with suitable 
selected fill material (reuse of site excavated soil) and compacted to a dry density of not less than 95% 
of the materials SPMDD. Construction of turf and the site subgrade systems should be carried out to 
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meet the design requirements of the artificial turf supplier. 

6 .7 .5  Splash Pad 

It is anticipated that the splash pad will consist of concrete slab on grade. It is recommended that the 
subgrade is prepared in accordance with the recommendations provided for in section 6.7.1 of this 
report.   

Once the subgrade soils have been improved, it is recommended that a minimum 300 mm thick 
levelling granular base course (Granular A or 20 mm crusher run limestone) is constructed to provide 
uniform support to the concrete slab.  

Sub-drains are recommended to prevent accumulation of water within the granular material, to 
intercept excess subsurface moisture and minimize subgrade softening. The invert of sub-drains should 
be maintained at least 0.3 m below subgrade level. 

The foundation soils should be insulated from freezing conditions in order to mitigate movement of the 
foundation soils as a result of the freeze-thaw cycle. 

A styrofoam insulating layer (about 150 mm thick) may be placed to rest on the granular base layer 
under the concrete slab extending a minimum of 1.8 m beyond the outside limit of the floor slab and is 
placed at a slight slope grading away from the structure to encourage drainage. 

The insulation should be protected against degradation by sunlight and damage from surface traffic 
(with about 200 mm thick overlay layer consisting of granular material, topsoil or sod). 

6.8  Park 7:  East Parkette 

It is understood that the East Parkette will be located on Block 3 and occupy 0.40 hectares.  The park 
will front onto Hemlock Road on the south, residential block on the north, and local roads on the east 
and west sides.  The topography of the park area is relatively flat and contains little vegetation.  

The park will serve as the primary passive-recreational space for the local residents and contain a shade 
structure, splash pad, and playground in the southern portion, a community gathering area in the 
central portion, and a free play area in the north end of the park.  The approximate locations of the 
proposed features are shown on the Parks Master Plan drawing prepared by MMM Group Limited and 
provided for use by CLC; shown on Drawing 6 attached in Appendix B. 

According to the proposed grading plan, there will be some minor modifications to the park grade. 

Boreholes BH153 and BH154 and Test Pit TP219 were advanced in the park area. They revealed that fill 
is present in this area; extending to approximate depths ranging from 1.1 to 1.6 mbgs, followed by 
compact silty sand, and underlain by bedrock at approximate depths ranging from 1.1 to 3.2 mbgs. 

The recommendations provided for construction of the shade structure, splash pad, and playground in 
sections 6.7.3 through 6.7.5 of this report apply to the proposed features in this park.  
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6.9  Service Trenches 

Based on the proposed site grades, sewer pipes and water mains will be supported on the bedrock or 
undisturbed native sandy and silty soils which are considered suitable for supporting water mains, sewer 
pipes, manholes, catch basins and other related structures 

The type of bedding depends mainly on the strength of the subgrade immediately below the invert 
levels. 

Normal Class ‘B’ bedding is recommended for underground utilities.  Granular ‘A’ or 19 mm crusher-run 
limestone can be used as bedding material; all granular materials should meet OPS 1010 
specifications. The bedding material should be compacted to a minimum of 95% SPMD.  Bedding 
details should follow the applicable governing design detail (i.e. City of Ottawa, OPSD).  Trenches dug 
for these purposes should not be unduly left exposed to inclement weather.  

Pipe bedding and backfill for flexible pipes should be undertaken in accordance with OPSD 802.010.  
Pipe embedment and cover for rigid pipes should be undertaken in accordance with OPSD 802.030. 

If unsuitable bedding conditions occur, careful preparation and strengthening of the trench bases prior 
to sewer installation will be required.  The subgrade may be strengthened by placing a thick mat 
consisting of 50 mm crusher-run limestone.  Field conditions will determine the depth of stone required.  
Geotextiles and/or geogrids may be helpful and these options should be reviewed by AA on a case 
by case basis. 

Sand cover material should be placed as backfill to at least 300 mm above the top of pipes.  Placement 
of additional granular material (thickness dictated by the type of compaction equipment) as required 
or use of smaller compaction equipment for the first few lifts of native material above the pipe will 
probably be necessary to prevent damage to the pipe during the trench backfill compaction. 

It is recommended that service trenches be backfilled with on-site native materials such that at least 
95% of SPMDD is obtained in the lower zone of the trench and 98% of SPMDD for the upper 1000 mm.   

Impermeable clay should be provided across the entire width of the service trenches. It is 
recommended that the seals be at least 1.0 m in length along the trench (in accordance with the city 
of Ottawa Standard S8). The seals should be constructed at intervals no greater than 100 m along all 
sewer installations.   

In areas of narrow trenches or confined spaces such as around manholes, catch basins, etc., the use 
of aggregate fill such as Granular ‘B’ Type  I (OPSS 1010) is required if there is to be post-construction 
grade integrity. 

6.10  Pavement Design 

6.10 .1  On-Grade Construction  

Based on the existing topography of the site and the proposed grades, re-grading of the subgrade will 
be required. It is anticipated that the sub-grade material for the pavement will generally comprise of 
engineered fill.   
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The subgrade should be thoroughly proof-rolled and re-compacted to ensure uniformity in subgrade 
strength and support.  Lift thicknesses should not exceed 200 mm in a loose state and the excavated 
site material should be compacted using heavy vibratory rollers.  As an alternative, if suitable on-site 
native material is not available, the upper part of the subgrade could be improved by placing 
imported granular material. 

If construction is carried out in inclement weather, there is a likelihood that some amount of road sub-
base supplement will be required (i.e. some sub-excavation followed by granular replacement).    

Given the frost susceptibility and drainage characteristics of the subgrade soils, the pavement design 
presented below is recommended. 

Recommended Asphaltic Concrete Pavement Structure Design  
(Minimum Component Thicknesses) 

Pavement Layer 
Compaction 
Requirements 

Light Duty Pavement 
Local Residential Routes 

Heavy Duty Pavement 

Transit Routes 

Surface Course  as per 
OPSS 310 

40 mm  
Superpave 12.5 

 Level B Asphalt (PG58-34) 

40 mm  
Superpave 12.5 

 Level D Asphalt (PG64-34) 

Binder Course  as per 
OPSS 310 

50 mm 
Superpave 19 mm 

 Level B Asphalt (PG58-34) 

100 mm 
Superpave 19 mm 

 Level D Asphalt (PG64-34) 

Granular Base 100% SPMDD 

150 mm 
Granular ‘A’ (OPSS 1010) 

Pit Run or 19 mm Crusher Run 
Limestone 

150 mm 
Granular ‘A’ (OPSS 1010) 

Pit Run or 19 mm Crusher Run 
Limestone 

Granular Sub-Base 100% SPMDD 
450 mm 

 Granular ‘B’ Type II (OPSS 1010)  
 

600 mm 
 Granular ‘B’ Type II (OPSS 1010) 

 

The subgrade must be compacted to at least 98% of SPMDD for at least the upper 600 mm and 95% 
below this level.  The granular base and sub-base materials should be compacted to a minimum of 
100% SPMDD.   

The long-term performance of the proposed pavement structure is highly dependent upon the 
subgrade support conditions.  Stringent construction control procedures should be maintained to 
ensure that uniform subgrade moisture and density conditions are achieved as much as practically 
possible when fill is placed and that the subgrade is not disturbed and weakened after it is exposed. 

Control of surface water is a significant factor in achieving good pavement life. Grading adjacent to 
the pavement areas must be designed so that water is not allowed to pond adjacent to the outside 
edges of the pavement or curb.  In addition, the need for adequate drainage cannot be over-
emphasized.  The subgrade must be free of depressions and sloped (preferably at a minimum gradient 
of three percent) to provide effective drainage toward subgrade drains.  Continuous sub-drains are 
recommended to intercept excess subsurface moisture at the curb lines and catch basins.  The invert 
of sub-drains should be maintained at least 0.3 m below subgrade level. 
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Additional comments on the construction of pavement areas are as follows: 

 As part of the subgrade preparation, the proposed pavement areas should be stripped of 
vegetation, topsoil, unsuitable earth fill and other obvious objectionable material.  The 
subgrade should be properly shaped and sloped as required, and then proof-rolled.  Loose/soft 
or spongy subgrade areas should be sub-excavated and replaced with suitable approved 
material compacted to at least 98% of SPMDD. 

 Where new fill is needed to increase the grade or replace disturbed portions of the subgrade, 
excavated inorganic soils or similar clean imported fill materials may be used, provided their 
moisture content is maintained within 2 % of the soil’s optimum moisture content.  All fill must be 
placed and compacted to not less than 98% of SPMDD. 

 For fine-grained soils, as encountered at the site, the degree of compaction specification alone 
cannot ensure distress free subgrade.  Proof-rolling must be carried out and witnessed by AA 
personnel for final recommendations of sub-base thicknesses. 

 In the event that pavement construction takes place in the spring thaw, the late fall, or 
following periods of significant rainfall, it should be anticipated that an increase in thickness of 
the granular sub-base layer will be required to compensate for reduced subgrade strength. 

6 .10 .2  Above Parking Garage Roof  

The pavement above the parking garage roof slab may be comprised of a minimum of 75 mm thick 
layer of granular ‘A’ topped with asphaltic concrete having a minimum thickness of 80 mm (40 mm HL8 
and 40 mm HL3).  The asphaltic concrete materials should be rolled and compacted in accordance 
with OPSS 310 requirements.  

The gradation and physical properties of HL-3 and HL-8 asphaltic concrete, and Granular ‘A’ shall 
conform to the OPSS standards. 

The critical section of pavement will be at the transition between the pavement on grade and the 
pavement above the garage roof slab.  In order to alleviate the detrimental effects of dynamic loading 
/ settlement / pavement depression in the backfill to the rigid garage roof structure, it is recommended 
that an approach type slab be constructed at the entrance/exit points, by extending the granular sub-
base to greater depths along the exterior garage wall. 

The granular courses of the pavement should be placed in lifts not exceeding 150 mm thick and be 
compacted to a minimum of 100% SPMDD. 

6.11  Pavement Assessment:  Old Hemlock Road  

Evaluation of the existing pavement along old Hemlock Road was undertaken to assess the condition 
of the pavement structure and to provide recommendations for improvements/repairs prior to its use 
for construction traffic, transit vehicles and public access. 

At the time of this investigation the road surface was covered with snow. As such, our visual examination 
of the pavement was limited to the visible sections of the road. It revealed that the pavement is 
generally in poor to fair condition with few areas of settlement and localized cracking.  

Boreholes BH101, BH102, BH103, and BH167 were advanced along old Hemlock Road and extended to 



alston associates      Reference CO682.00 
A division of Terrapex Environmental Ltd.     February 5, 2019

 

GEOTECHNICAL INVESTIGATION REPORT 
PHASE 2A & 2B, WATERIDGE VILLAGE, OTTAWA, ONTARIO 
CANADA LANDS COMPANY CLC LIMITED 

23 
 

depths ranging from 0.8 to 1.8 mbgs to determine the thickness and composition of the pavement 
structures as well as the compactness condition/ consistency of the underlying subgrade.  

The boreholes revealed that the thickness of the asphaltic concrete is about 140 mm. The base course 
supporting the asphaltic concrete consists of gravelly sand to sandy gravel. The thickness of this 
granular soil ranges from approximately 200 to 250 mm. Based on SPT results, it is inferred that the 
granular materials have been moderately to well compacted.  The underlying subgrade soil consist of 
compact sandy silt to silty sand fill materials.  

Test Pits TP201 and TP202 which were advanced immediately adjacent to Hemlock Road, revealed 
that the bedrock is situated at approximate depths of 1.4 and 1.1 mbgs respectively.  

Sieve grain size analysis was carried out on one (1) sample of granular base course obtained from 
Borehole BH102 at 0.2 mbgs (Sample 1A). The test revealed that the soil has 70% sand, 28% gravel, and 
2% silt and clay. The result of the grain size analysis is shown as Figure E-1 in Appendix D.  

The condition of the existing pavement along old Hemlock Road is satisfactory for its temporary use for 
construction traffic. However, the thickness of the existing base course is not sufficient for long term use 
as a permanent public road. The proposed grading plan provided for our use by IBI Group does not 
include the Hemlock Road extension. However, we understand that it is not planned to change the 
grade of the current roadway. The provided recommendations are considered to be preliminary in 
nature, subject for review and revision upon completion of proposed grading plans.  

The following recommendations are provided for preparation of the subgrade soils. 

• Remove existing granular materials and stockpile selected materials which may be reused 
as granular sub-base; 

• Lower the subgrade to design elevation and shape to promote drainage.  
• In the event that soft and/or organic fill materials are contacted at subgrade elevation, 

these should be removed and replaced with a suitable native or imported soil which is 
compacted to 98% of the material’s SPMDD. 

• Densely compact the subgrade to improve the condition of the disturbed layers and fill 
materials and to ensure uniformity in subgrade strength and support.  

• If construction is carried out in inclement weather, there is a likelihood that some amount 
of pavement sub-base supplement will be required (i.e. some sub-excavation followed by 
granular replacement). In such instances, it will be necessary to ensure that granular 
materials are properly drained by lowering the subdrains. 

6.12  Lateral Earth Pressure 

Parameters used in the determination of earth pressure acting on temporary shoring and basement 
walls are defined below. 

 

 

 



alston associates      Reference CO682.00 
A division of Terrapex Environmental Ltd.     February 5, 2019

 

GEOTECHNICAL INVESTIGATION REPORT 
PHASE 2A & 2B, WATERIDGE VILLAGE, OTTAWA, ONTARIO 
CANADA LANDS COMPANY CLC LIMITED 

24 
 

Soil Parameters 

Parameter Definition Units 

Φ’ angle of internal friction degrees 
γ bulk unit weight of soil kN/m3 

Ka active earth pressure coefficient (Rankine) dimensionless 

Ko at-rest earth pressure coefficient (Rankine) dimensionless 

Kp passive earth pressure coefficient (Rankine) dimensionless 

The appropriate un-factored values for use in the design of structures subject to unbalanced earth 
pressures at this site are tabulated as follows: 

Soil Parameter Values 

Soil 
Parameter 

Φ’ γ Ka Kp K0 

Fill Material  28° 18 0.36 2.77 0.53 

Silty Sand to Sand  
Silt to Sandy Silt 

compact - 32º 

dense to very dense - 36º 

19.0 

19.0 

0.31 

0.26 

3.25 

3.85 

0.47 

0.41 

Clay and Silt 30° 20 0.33 3.00 0.5 

Bedrock 36° 25 0.26 3.85 0.41 

Walls or bracings subject to unbalanced earth pressures must be designed to resist a pressure that can 
be calculated based on the following formula: 

P = K (  h + q) 

Where P = lateral pressure in kPa acting at a depth h (m) below ground surface 

       K = applicable lateral earth pressure coefficient 

        = bulk unit weight of backfill (kN/m3) 

       q = the complete surcharge loading (kPa) 

This equation assumes that free-draining backfill and positive drainage is provided to ensure that there 
is no hydrostatic pressure acting in conjunction with the earth pressure. 

The coefficient of earth pressure at rest (Ko) should be used in the calculation of the earth pressure on 
the basement walls. 

Resistance to sliding of earth retaining structures is developed by friction between the base of the 
footing and the soil.  This friction (R) depends on the normal load on the soil contact (N) and the 
frictional resistance of the soil (tan Φ’) expressed as:  R = N tan Φ’.  This is an ultimate resistance value 
and does not contain a factor of safety. 
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6.13  Earthquake Design Parameters 

The 2012 Ontario Building Code (OBC) stipulates the methodology for earthquake design analysis, as 
set out in Subsection 4.1.8.7.  The determination of the type of analysis is predicated on the importance 
of the structure, the spectral response acceleration and the site classification. 

The parameters for determination of the Site Classification for Seismic Site Response are set out in Table 
4.1.8.4.A of the 2012 OBC.  The classification is based on the determination of the average shear wave 
velocity in the top 30 metres of the site stratigraphy, where shear wave velocity (vs) measurements 
have been taken.  In the absence of such measurements, the classification is estimated on the basis of 
empirical analysis of undrained shear strength or penetration resistance.  The applicable penetration 
resistance is that which has been corrected to a rod energy efficiency of 60% of the theoretical 
maximum or the (N60) value. 

Based on the current and previous borehole and test pit information, the subsurface stratigraphy 
generally comprises surficial topsoil and asphaltic concrete pavement, underlain by fill material, 
followed by various native soils consisting of silty sand to sand, sandy silt to silt, and clay and silt soils, 
underlain by limestone bedrock at shallow depths. Based on the above, the site designation for seismic 
analysis is estimated to be Class B according to Table 4.1.8.4.A from the quoted code.  

The site specific 5% damped spectral acceleration coefficients, and the peak ground acceleration 
factors are provided in the 2012 Ontario Building Code - Supplementary Standards SB-1 (September 14, 
2012), Table 1.2, location Ottawa, Ontario. 

6.14  Chemical Characterizat ion of Subsurface Soi l  

Four (4) soil samples obtained from Boreholes BH108, BH127, BH153, and BH156 were submitted to 
Maxxam Analytics Inc. for pH index test, water-soluble sulphate, and chloride content to determine the 
potential of attacking the subsurface concrete and corrosion of steel pipelines. The test results are 
summarized below: 

Soil Parameter 
BH108: 0.76   

mbgs (Sample  
2) 

BH127:  0.76 mbgs 
(Sample 2) 

BH153: 1.5 mbgs  
(Sample 3) 

BH156: mbgs  
(Sample ) 

pH 7.58 7.54 7.66 7.77 

Water-soluble Sulphate (%) 0.0098 0.0026 ND ND 

Chloride (%) ND* ND ND ND 
*ND: Not Detected 

The pH of the tested samples indicates a slight alkalinity. The concentration of water-soluble sulphate 
content of the tested samples is below the CSA Standard of 0.1% water-soluble sulphate (Table 12 of 
CSA A23.1, Requirements for Concrete Subjected to Sulphate Attack). Special concrete mixes against 
sulphate attack is therefore not required for the sub-surface concrete of the proposed buildings. The 
chloride content was not detected in the tested samples. . 

The Certificate of Analysis provided by the analytical chemical testing laboratory is contained in 
Appendix G of this report. 
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l imitations of report  

The conclusions and recommendations in this report are based on information determined at the inspection 
locations.  Soil and groundwater conditions between and beyond the test holes may differ from those 
encountered at the test hole locations, and conditions may become apparent during construction which 
could not be detected or anticipated at the time of the soil investigation. 

The design recommendations given in this report are applicable only to the project described in the text, and 
then only if constructed substantially in accordance with details of alignment and elevations stated in the 
report.  Since all details of the design may not be known to us, in our analysis certain assumptions had to be 
made as set out in this report.  The actual conditions may, however, vary from those assumed, in which case 
changes and modifications may be required to our recommendations. 

This report was prepared for Canada Lands Company CLC Limited by Alston Associates.  The material in it 
reflects Alston Associates judgement in light of the information available to it at the time of preparation.  Any 
use which a Third Party makes of this report, or any reliance on decisions which the Third Party may make 
based on it, are the sole responsibility of such Third Parties. 

We recommend, therefore, that we be retained during the final design stage to review the design drawings 
and to verify that they are consistent with our recommendations or the assumptions made in our analysis.  We 
recommend also that we be retained during construction to confirm that the subsurface conditions 
throughout the site do not deviate materially from those encountered in the test holes.  In cases where these 
recommendations are not followed, the company’s responsibility is limited to accurately interpreting the 
conditions encountered at the test holes, only. 

The comments given in this report on potential construction problems and possible methods are intended for 
the guidance of the design engineer, only.  The number of inspection locations may not be sufficient to 
determine all the factors that may affect construction methods and costs.  The contractors bidding on this 
project or undertaking the construction should, therefore, make their own interpretation of the factual 
information presented and draw their own conclusions as to how the subsurface conditions may affect their 
work. 
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APPENDIX B 
DRAWING 1: SITE LOCATION 
DRAWING 2: PROPOSED DEVELOPMENT PLAN 
DRAWING 3: BOREHOLE AND TEST PIT LOCATION PLAN 
DRAWING 4: PREVIOUS BOREHOLE AND TEST PIT LOCATION PLAN  
DRAWING 5: PROPOSED PARK 1 
DRAWING 6: PROPOSED PARK 7  
DRAWING 7: PROPOSED GRADING PLAN – PART OF PHASE 2B 
DRAWING 8: PROPOSED GRADING PLAN – PARTS OF PHASE 2A&2B 
DRAWING 9: PROPOSED GRADING PLAN – PART OF PHASE 2A 
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APPENDIX C 
BOREHOLE AND TEST PIT LOG SHEETS 
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ASPHALTIC CONCRETE (140 mm)

GRANULAR BASE (250 mm)
compact, damp, brown/dark brown
sand, some silt, trace gravel (FILL)

compact, wet, brown
silt, trace sand, trace gravel (FILL)

compact, damp, dark brown
SANDY SILT, trace rock fragments

END OF BOREHOLE
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Borehole open and dry
on completion.

CLIENT: Canada Lands Company CLC Limited METHOD:  Hollow Stem Auger & Split Spoon
BH No.: 101PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 74.486

LOCATION: Rockcliffe, Ottawa NORTHING: 5033319 EASTING: 449635 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON
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76.25

ASPHALTIC CONCRETE (140 mm)

GRANULAR BASE (250 mm)

compact, damp, brown/dark brown
silty sand, some gravel (FILL)

loose, moist, brown
silt, some sand, traces of gravel and

organics (FILL)

compact, damp, brown
SANDY SILT, trace rock fragments

END OF BOREHOLE
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Borehole open and dry
on completion.

CLIENT: Canada Lands Company CLC Limited METHOD:  Hollow Stem Auger & Split Spoon
BH No.: 102PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 77.596

LOCATION: Rockcliffe, Ottawa NORTHING: 5033372 EASTING: 449737 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 20, 2018
REVIEWED BY: VN

GWL
(m)

SO
IL

 S
YM

BO
L

SOIL
DESCRIPTION

D
EP

TH
 (m

)

EL
EV

AT
IO

N
 (m

) Shear Strength
(kPa)

N-Value
(Blows/300mm)
20 40 60 80

40 80 120 160

Water
Content

(%)

PL   W.C.   LL
20 40 60 80 SA

M
PL

E 
N

O
.

SA
M

PL
E 

TY
PE

SP
T(

N
) W

el
l

C
on

st
ru

ct
io

n

REMARKS

Page 1 of 1



0

0.25

0.5

0.75

1

1.25

83.75

83.5

83.25

83

82.75

ASPHALTIC CONCRETE (130 mm)

GRANULAR BASE (200 mm)

compact, damp, brown, sandy silt, traces of
gravel and clay (FILL)

compact, damp, light brown
layered SANDY SILT

trace gravel, occassional oxidized layers.

END OF BOREHOLE
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Borehole open and dry
on completion.

CLIENT: Canada Lands Company CLC Limited METHOD:  Hollow Stem Auger & Split Spoon
BH No.: 103PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 83.885

LOCATION: Rockcliffe, Ottawa NORTHING: 5033431 EASTING: 449858 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 20, 2018
REVIEWED BY: VN
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ASPHALTIC CONCRETE (50 mm)

compact, damp, brown/grey
silt, traces of clay, sand and gravel (FILL)

compact, damp, grey
CLAYEY SILT

very dense, damp, brown
SANDY SILT, trace gravel

END OF BOREHOLE
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Borehole open and dry
on completion.

Auger refusal at 1.85 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD:  Hollow Stem Auger & Split Spoon
BH No.: 104PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 84.343

LOCATION: Rockcliffe, Ottawa NORTHING: 5033420 EASTING: 450076 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 19, 2018
REVIEWED BY: VN
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84.5

84.25

84

loose, moist, brown
silty sand, traces of gravel, clay,  and topsoil

(FILL)

hard, damp, light brown/brown
SANDY SILT

some clay, trace rock fragments

END OF BOREHOLE
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Borehole open and dry
on completion.

Auger refusal at 1.80 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD: Hollow Stem Auger & Split Spoon
BH No.: 105PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 85.658

LOCATION: Rockcliffe, Ottawa NORTHING: 5033479 EASTING: 450064 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 20, 2018
REVIEWED BY: VN
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0.75

1

85

84.75

84.5

84.25

compact, moist, grey
gravelly sand (FILL)

very stiff, moist, brown
CLAYEY SILT

trace gravel, sand, and organics,
occassional oxidized pockets

rock fragments

END OF BOREHOLE
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2
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50/
75

Borehole open and dry
on completion.

Difficult to auger from
0.61 m bgs to refusal.

Auger refusal at 1 m bgs.

CLIENT: Canada Lands Company CLC Limited METHOD: Hollow Stem Auger & Split Spoon
BH No.: 106PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 85.125

LOCATION: Rockcliffe, Ottawa NORTHING: 5033459 EASTING: 450127 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON
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ASPHALTIC CONCRETE (100 mm)

dense, damp, grey/brown
gravelly sand, some silt (FILL)

soft, wet, dark brown/black
clayey silt (FILL)

soft, moist, greyish blue
clayey silt, trace sand (FILL)

dense, moist, greyish blue
sandy silt, trace gravel (FILL)

very dense, greyish brown, moist
GRAVELLY SAND, trace rock fragments

END OF BOREHOLE
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Borehole caved-in at 1.8
m bgs and dry on
completion.

Auger refusal at 2.20 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD: Hollow Stem Auger & Split Spoon
BH No.: 107PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 86.700

LOCATION: Rockcliffe, Ottawa NORTHING: 5033520 EASTING: 450148 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 19, 2018
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ASPHALTIC CONCRETE (40 mm)

compact, damp, brown
gravelly sand (FILL)

firm, moist, dark brown
clayey silt, trace sand, trace to some

gravel, trace organics (FILL)

compact to very dense, moist, brown
sandy silt, some gravel (FILL)

END OF BOREHOLE
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Boreohle caved-in at
1.50 m bgs and dry on
completion.

Auger refusal at 1.90 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD: Hollow Stem Auger & Split Spoon
BH No.: 108PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 86.302

LOCATION: Rockcliffe, Ottawa NORTHING: 5033465 EASTING: 450175 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON
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soft, moist, dark brown, clayey silt
 traces of sand, gravel, and organics (FILL)

dense to compact, damp, light brown
silty sand, some clay, trace gravel

(FILL)

-----

rock fragments

END OF BOREHOLE
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Borehole open and dy on
completion.

Rock in spoon tip at 0.3
m bgs

Difficult augering from
1.0 m bgs to refusal.

Relocated drill 1 m S to
avoid rocks.

Auger refusal at 2.9 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD: Hollow Stem Auger & Split Spoon
BH No.: 109PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 87.338

LOCATION: Rockcliffe, Ottawa NORTHING: 5033491 EASTING: 450202 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 19, 2018
REVIEWED BY: VN
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FROZEN GROUND

very dense, damp, grey
gravel, some sand (FILL)

compact, damp to wet, brown
sandy silt, some gravel, trace organics

trace oxidization (FILL)

compact to very dense, moist to wet, dark
brown, silty gravel, trace

sand, trace organics and rock fragments
(FILL)

END OF BOREHOLE
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80
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Borehole caved-in at
0.91 m bgs and dry on
completion.

Auger refusal at 1.40 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD: Hollow Stem Auger & Split Spoon
BH No.: 110PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 86.374

LOCATION: Rockcliffe, Ottawa NORTHING: 5033554 EASTING: 450130 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 19, 2018
REVIEWED BY: VN
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soft, moist, grey
clayey silt, organic layers (FILL)-----

some sand
trace asphalt

limestone fragments, trace sand
(FILL)

END OF BOREHOLE
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61/
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Monitoring well was dry
on December 17, 2018.

Bentonite

sand

sand and screen

Auger refusal at 2.7 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD:  Hollow Stem Auger & Split Spoon
BH No.: MW111PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 86.960

LOCATION: Rockcliffe, Ottawa NORTHING: 5033607 EASTING: 450217 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 19, 2018
REVIEWED BY: VN
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0

0.25

0.5

0.75

1

88.25

88

87.75

87.5

FROZEN GROUND
dense, moist, brown

sand and gravel, trace organics (FILL)

very dense, damp, light brown
SANDY SILT
trace organics-----

rock fragments
occassional oxidized pockets

END OF BOREHOLE

36

58/228

1A

1B

2

36

58/
228

borehole open and dry
on completion.

Auger refusal at 1.2 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD: Hollow Stem Auger & Split Spoon
BH No.: 112PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 88.479

LOCATION: Rockcliffe, Ottawa NORTHING: 5033534 EASTING: 450242 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 19, 2018
REVIEWED BY: VN
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0

0.25

0.5

0.75

1

87.75

87.5

87.25

87

compact, damp, dark brown
sandy gravel mixed with organics (FILL)

very dense, damp, brown
silty sand, large gravel

(FILL)

END OF BOREHOLE

10

50/75

1

2

10

50/
75

Borehole open and dry
on completion.

Difficult augering to 0.76
m to refusal at 1.0 m bgs

CLIENT: Canada Lands Company CLC Limited METHOD: Hollow Stem Auger & Split Spoon
BH No.: 113PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 87.861

LOCATION: Rockcliffe, Ottawa NORTHING: 5033488 EASTING: 450267 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 19, 2018
REVIEWED BY: VN

GWL
(m)
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 S
YM

BO
L
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DESCRIPTION
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0

0.25

0.5

0.75

1

1.25

1.5

1.75

2

88.25

88

87.75

87.5

87.25

87

86.75

86.5

86.25

TOPSOIL (250 mm)

compact, damp to dry, brown/dark brown
sand some silt, trace rootlets,  trace gravel,

trace cinder (FILL)

dense to compact
damp

light brown mixed dark brown
SANDY SILT

trace gravel, trace organics

END OF BOREHOLE

12

46

13

21

11

7

4

1A

1B

2

3

12

46

13

Borehole open and dry
on completion.

Auger refusal at 2.1 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD: Hollow Stem Auger & Split Spoon
BH No.: 114PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 88.305

LOCATION: Rockcliffe, Ottawa NORTHING: 5033521 EASTING: 450284 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 19, 2018
REVIEWED BY: VN

GWL
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0

0.25

0.5

0.75

1

89

88.75

88.5

88.25

ASPHALTIC CONCRETE (40 mm)

dense, damp, brown
gravelly sand, trace asphalt (FILL)

very dense, damp, brown
sandy silt, traces of gravel and rock

fragments (FILL)
END OF BOREHOLE

44

50/100

1

2

44

50/
100

Borehole open and dry
on completion.
Relocated drill 1 m N,
confirmed bedrock depth
of 1.0 m bgs.

Auger refusal at 1.0 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD: Hollow Stem Auger & Split Spoon
BH No.: 115PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 89.154

LOCATION: Rockcliffe, Ottawa NORTHING: 5033555 EASTING: 450293 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 19, 2018
REVIEWED BY: VN

GWL
(m)

SO
IL
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(Blows/300mm)
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40 80 120 160
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0

0.25

0.5

0.75

1

1.25

89

88.75

88.5

88.25

88

87.75

stiff, moist-wet, grey
clayey silt (FILL)

loose, moist, brown/dark brown
sandy silt, traces of organics and cinder

(FILL)

very dense, damp, light brown
SANDY SILT

occassional oxidized pockets

END OF BOREHOLE

9

75/228

1A

1B

2

9

75/
228

Borehole open and dry
on completion.

Auger refusal at 1.44 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD: Hollow Stem Auger & Split Spoon
BH No.: 116PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 89.153

LOCATION: Rockcliffe, Ottawa NORTHING: 5033580 EASTING: 450267 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 19, 2018
REVIEWED BY: VN

GWL
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SO
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 S
YM
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0

0.25

0.5

0.75

1

88

87.75

87.5

87.25

87

compact, moist, brown mixed grey
sandy silt, traces of clay and gravel (FILL)

loose, moist, dark brown/black
sandy silt, some organics (FILL)

firm, moist, brownish grey
clayey silt, trace sand (FILL)

END OF BOREHOLE

12

10

1A

1B

2

12

10

Borehole open and dry
on completion.

Auger refusal at 1.23 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD: Hollow Stem Auger & Split Spoon
BH No.: 117PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 88.021

LOCATION: Rockcliffe, Ottawa NORTHING: 5033498 EASTING: 450350 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 16, 2018
REVIEWED BY: VN

GWL
(m)

SO
IL

 S
YM

BO
L

SOIL
DESCRIPTION
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)

EL
EV

AT
IO

N
 (m
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N-Value
(Blows/300mm)
20 40 60 80

40 80 120 160

Water
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0

0.25

0.5

0.75

88

87.75

87.5

87.25

TOPSOIL (200 mm)

loose, moist, dark brown
sandy silt, traces of cinder and rootlet (FILL)

dense, moist
brown with grey mottling

SANDY SILT, some clay,  trace gravel
occassional oxidized pockets

END OF BOREHOLE

5

50/50

37

12

1A

1B

2

5

50/
50

Borehole open and dry
on completion.

Auger refusal at 0.96 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD: Hollow Stem Auger & Split Spoon
BH No.: 118PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 88.079

LOCATION: Rockcliffe, Ottawa NORTHING: 5033567 EASTING: 450340 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 16, 2018
REVIEWED BY: VN

GWL
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SO
IL

 S
YM
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L
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DESCRIPTION
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0

0.25

0.5

88.5

88.25

88

very dense,  moist, dark brown
sand and gravel, large rock in spoon

 (FILL)

END OF BOREHOLE

90
1 90

Borehole open and dry
on completion.

Auger refusal at 0.65 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD: Hollow Stem Auger & Split Spoon
BH No.: 119PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 88.530

LOCATION: Rockcliffe, Ottawa NORTHING: 5033613 EASTING: 450267 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 19, 2018
REVIEWED BY: VN

GWL
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IL
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YM
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DESCRIPTION
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0

0.25

0.5

0.75

1

89.5

89.25

89

88.75

88.5

compact, moist, dark brown/brown
gravelly sand,  traces of cinder and rootlets

(FILL)

very dense, damp, light brown
SILT

some sand, trace clay

END OF BOREHOLE

13

100/280

1A

1B

2

13

100/
280

Borehole open and dry
on completion.

Auger refusal at 1.20 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD: Hollow Stem Auger & Split Spoon
BH No.: 120PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 89.574

LOCATION: Rockcliffe, Ottawa NORTHING: 5033596 EASTING: 450340 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 16, 2018
REVIEWED BY: VN

GWL
(m)
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IL

 S
YM

BO
L
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DESCRIPTION
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0

0.25

0.5

0.75

88.5

88.25

88

ASPHALTIC CONCRETE (75 mm)

compact, moist to wet, dark brown
sandy gravel, trace asphalt

(FILL)

END OF BOREHOLE

14
1 14

Borehole open and dry
on completion.

Auger refusal at 0.80 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD: Hollow Stem Auger & Split Spoon
BH No.: 121PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 88.554

LOCATION: Rockcliffe, Ottawa NORTHING: 5033556 EASTING: 450408 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 16, 2018
REVIEWED BY: VN

GWL
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0

0.25

0.5

0.75

1

1.25

1.5

88

87.75

87.5

87.25

87

86.75

86.5

moist, dark brown/black
silt, some sand, some gravel (FILL)

greyish blue, moist, hard
clayey silt, trace sand, trace gravel (FILL)

END OF BOREHOLE

36
1 36

Borehole open and dry
on completion.

Auger refusal at 1.52 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD: Split Spoon Sampling
BH No.: 122PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 88.020

LOCATION: Rockcliffe, Ottawa NORTHING: 5033509 EASTING: 450395 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 16, 2018
REVIEWED BY: VN

GWL
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0

0.25

0.5

0.75

88.5

88.25

88

87.75

loose, moist, brown
sandy silt, some gravel, trace clay

(FILL)

END OF BOREHOLE

8

50/25

1

2

8

50/
25

Borehole open and dry
on completion.

Auger refusal at 0.94 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD: Hollow Stem Auger & Split Spoon
BH No.: 123PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 88.589

LOCATION: Rockcliffe, Ottawa NORTHING: 5033559 EASTING: 450433 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 16, 2018
REVIEWED BY: VN

GWL
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IL
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0

0.25

0.5

0.75

1

1.25

1.5

90

89.75

89.5

89.25

89

88.75

88.5

compact, damp to moist, dark brown
silty sand, some gravel, trace organics

(FILL)

moistcompact to dense
light brown

SANDY SILT

-----
wet

END OF BOREHOLE

24

20

50/25

13

27

8

20

1

2A

2B

3

24

20

50/
25

Monitoring well was dry
on Decemebr 17, 2018.

Bentonite

sand

sand and screen

Auger refusal at 1.70 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD: Hollow Stem Auger & Split Spoon
BH No.: MW124PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 90.147

LOCATION: Rockcliffe, Ottawa NORTHING: 5033631 EASTING: 450454 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 16, 2018
REVIEWED BY: VN
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0

0.25

0.5

0.75

1

1.25

1.5

1.75

2

2.25

82.5

82.25

82

81.75

81.5

81.25

81

80.75

80.5

80.25

stiff, moist, dark brown/grey
clayey silt, traces of topsoil, gravel and

rootlets (FILL)

firm, moist, grey
layered CLAY and SILT

trace sand
occassional oxidized layers

-----

coarse sand seam

END OF BOREHOLE

12

9

9

50/50

33

34

36

11

1

2

3

4

12

9

9

50/
50

Groundwater was
measured at 0.25 mbgs
on December 17, 2018.
Bentonite

sand

sand and screen

Auger refusal at 2.46 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD: Hollow Stem Auger & Split Spoon
BH No.: MW125PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 82.655

LOCATION: Rockcliffe, Ottawa NORTHING: 5033720 EASTING: 450286 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 20, 2018
REVIEWED BY: VN
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0

0.25

0.5

0.75

1

1.25

1.5

84.25

84

83.75

83.5

83.25

83

compact, moist, brown
gravelly sand, trace rock fragments

(FILL)

compact, dry, brown
SANDY SILT

occassional oxidized layers
trace rock fragments

END OF BOREHOLE

12

25

50/125

1

2

3

12

25

50/
125

Borehole open and dry
on completion.

Auger refusal at 1.65 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD: Hollow Stem Auger & Split Spoon
BH No.: 126PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 84.434

LOCATION: Rockcliffe, Ottawa NORTHING: 5033711 EASTING: 450163 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 20, 2018
REVIEWED BY: VN
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0

0.25

0.5

0.75

1

1.25

1.5

84

83.75

83.5

83.25

83

82.75

brown, moist
compact to dense

SILTY SAND
some rock fragments

END OF BOREHOLE

19

74/50

1

2

19

74/
50

Borehole open and dry
on completion.

Difficult augering
between the depths of
0.76 and 1.52 m bgs.

Auger refusal at 1.52 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD: Hollow Stem Auger & Split Spoon
BH No.: 127PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 84.156

LOCATION: Rockcliffe, Ottawa NORTHING: 5033735 EASTING: 450159 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 20, 2018
REVIEWED BY: VN
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0.5

0.75

1

84

83.75

83.5

83.25

FROZEN GROUND

compact, moist, brown
silty sand, trace gravel

(FILL)
-----

rock fragments

END OF BOREHOLE

15

50/75

1

2

15

50/
75

Borehole open and dry
on completion.

Auger refusal at 1.0 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD: Hollow Stem Auger & Split Spoon
BH No.: 128PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 84.086

LOCATION: Rockcliffe, Ottawa NORTHING: 5033735 EASTING: 450193 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 20, 2018
REVIEWED BY: VN
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0

0.25

0.5

0.75

1

1.25

1.5

84.25

84

83.75

83.5

83.25

83

compact, moist, brown
silty sand, trace gravel

(FILL)
-----
rock
fragments

END OF BOREHOLE

10

50/50

1

2

10

50/
50

Borehole open and dry
on completion.

Auger refusal at 1.52 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD: Hollow Stem Auger & Split Spoon
BH No.: 129PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 84.313

LOCATION: Rockcliffe, Ottawa NORTHING: 5033718 EASTING: 450203 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 20, 2018
REVIEWED BY: VN
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1

1.25

1.5

83

82.75

82.5

82.25

82

81.75

TOPSOIL (50 mm)

compact brown
----- -----
dense light brownmoist

SILTY SAND

END OF BOREHOLE

12

50/75

1

2

12

50/
75

Borehole open and dry
on completion.

Auger refusal at 1.52 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD: Hollow Stem Auger & Split Spoon
BH No.: 131PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 83.039

LOCATION: Rockcliffe, Ottawa NORTHING: 5033795 EASTING: 450201 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 20, 2018
REVIEWED BY: VN
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0.5

0.75

1

1.25

1.5

1.75

2

2.25

81.75

81.5

81.25

81

80.75

80.5

80.25

80

79.75

79.5

FROZEN GROUND

compact, moist, brown
gravel, trace sand

(FILL)

firm, moist, dark brown
clayey silt, traces of sand, gravel,  and

organics (FILL)

stiff, moist
greyish brown
CLAYEY SILT
trace gravel
trace sand

END OF BOREHOLE

25

8

17

50/25

1

2A

2B

3

4

25

8

17

50/
25

Borehole caved-in at
1.83 m bgs and dry on
completion.

Auger refusal at 2.28 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD: Hollow Stem Auger & Split Spoon
BH No.: 133PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 81.775

LOCATION: Rockcliffe, Ottawa NORTHING: 5033799 EASTING: 450270 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 20, 2018
REVIEWED BY: VN
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0

0.25

0.5

0.75

1

1.25

1.5

1.75

2

82.75

82.5

82.25

82

81.75

81.5

81.25

81

80.75

TOPSOIL (150 mm)

brownish orange, moist, loose
sand some silt trace organics (FILL)

light brown
-----

stiff, moist
CLAY and SILT

trace sand
greyish
brown

brown, wet, loose
SILT, some sand, some gravel

END OF BOREHOLE

6

13

11

1A

1B

2C

2

3A

3B

6

13

11

On completion of the
borehole water was at
0.91 m bgs.

Difficult augering
between the depths of
1.8 m to refusal.

Auger refusal at 2.13 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD: Split Spoon Sampling
BH No.: 134PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 82.819

LOCATION: Rockcliffe, Ottawa NORTHING: 5033758 EASTING: 450381 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 20, 2018
REVIEWED BY: VN
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0

0.25

0.5

84.75

84.5

84.25

very dense, moist, brown
gravelly sand, some silt

(FILL)

END OF BOREHOLE

50
1 50

Borehole open and dry
on completion.

Auger refusal at 0.70 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD: Holow Stem Auger & Split Spoon
BH No.: 135PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 84.928

LOCATION: Rockcliffe, Ottawa NORTHING: 5033790 EASTING: 450447 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 20, 2018
REVIEWED BY: VN

GWL
(m)

SO
IL

 S
YM

BO
L

SOIL
DESCRIPTION

D
EP

TH
 (m

)

EL
EV

AT
IO

N
 (m

) Shear Strength
(kPa)

N-Value
(Blows/300mm)
20 40 60 80

40 80 120 160

Water
Content

(%)

PL   W.C.   LL
20 40 60 80 SA

M
PL

E 
N

O
.

SA
M

PL
E 

TY
PE

SP
T(

N
) W

el
l

C
on

st
ru

ct
io

n

REMARKS

Page 1 of 1



0

0.25

0.5

0.75

1

1.25

89

88.75

88.5

88.25

88

very dense, moist, dark brown and black,
gravelly sand, trace asphalt pieces (FILL)

very stiff, damp, dark brown
clayey silt, some gravel (FILL)

very dense, damp. light brown
SANDY SILT

END OF BOREHOLE

29

50/75

1A

1B

1C

2

29

50/
75

Borehole open and dry
on completion.

Auger refusal at 1.37 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD: Split Spoon Sampling
BH No.: 136PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 89.202

LOCATION: Rockcliffe, Ottawa NORTHING: 5033634 EASTING: 450509 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 16, 2018
REVIEWED BY: VN
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0

0.25

0.5

0.75

1

1.25

1.5

1.75

89.5

89.25

89

88.75

88.5

88.25

88

compact, moist-wet, light brown/brown/grey
silty sand to sand, some gravel, trace brick,

trace concrete, black organics (FILL)

----- compact, damp, light brown
SANDY SILT

rock fragments

END OF BOREHOLE

17

7

62/203

1

2A

2B

3

17

7

62/
203

Borehole open and dry
on completion.

Auger refusal at 1.87 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD: Hollow Stem Auger & Split Spoon
BH No.: 137PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 89.668

LOCATION: Rockcliffe, Ottawa NORTHING: 5033622 EASTING: 450581 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 15, 2018
REVIEWED BY: VN
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0

0.25

0.5

0.75

1

1.25

88.5

88.25

88

87.75

87.5

87.25

ASPHALTIC CONCRETE (75 mm)

damp, brown
gravelly sand (FILL)

hard, moist, brown
CLAYEY SILT, some sand, some gravel

END OF BOREHOLE

50

53/254

1

2

50

53/
254

Borehole open and dry
on completion.

Auger refusal at 1.37 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD:  Hollow Stem Auger & Split Spoon
BH No.: 138PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 88.510

LOCATION: Rockcliffe, Ottawa NORTHING: 5033554 EASTING: 450509 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 16, 2018
REVIEWED BY: VN
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0

0.25

0.5

0.75

1

1.25

1.5

89.5

89.25

89

88.75

88.5

88.25

88

compact to dense, damp, brown/grey
gravelly sand, traces of brick and concrete

(FILL)

-----
metal fragments

no recovery

END OF BOREHOLE

30

15

50/25

1

2

3

30

15

50/
25

Borehole caved-in at
1.10 m bgs and dry on
completion.

Auger refusal at 1.70 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD: Hollow Stem Auger & Split Spoon
BH No.: 139PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 89.520

LOCATION: Rockcliffe, Ottawa NORTHING: 5033537 EASTING: 450577 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 15, 2018
REVIEWED BY: VN
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0

0.25

0.5

0.75

1

1.25

1.5

1.75

2

2.25

2.5

2.75

3

3.25

88

87.75

87.5

87.25

87

86.75

86.5

86.25

86

85.75

85.5

85.25

85

compact, damp, brown/grey
gravelly sand, trace organics (FILL)

stiff, moist, brown
clayey silt, some sand, trace gravel (FILL)

stiff, moist, greyish brown
clayey silt, some sand, trace large gravel

compact

brown

SAND
trace gravel

trace silt
occassional oxidized

pockets

-----

dense
some gravel

-----

greyish brown

END OF BOREHOLE

15

18

15

36

50/75

3

19

9

16

10

7

1A

1B

2

3

4

5

15

18

15

36

50/
75

Borehole caved-in at
2.85 m bgs and dry on
completion.

Difficult augering at 2.13
m bgs due to large
gravel.

Auger refusal at 3.27 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD: Hollow Stem Auger & Split Spoon
BH No.: 140PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 88.144

LOCATION: Rockcliffe, Ottawa NORTHING: 5033503 EASTING: 450549 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 16, 2018
REVIEWED BY: VN
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0

0.25

0.5

0.75

1

1.25

1.5

1.75

2

2.25

88.5

88.25

88

87.75

87.5

87.25

87

86.75

86.5

86.25

ASPHALTIC CONCRETE (75 mm)

stiff, damp, dark brown/grey/black
 clayey silt, some sand, some gravel, trace
construction debris, trace rock fragments

(FILL)

very stiff, moist, greyish brown
CLAYEY SILT

some sand, trace gravel

no recovery

END OF BOREHOLE

14

13

28

50/50

1

2

3

4

14

13

28

50/
50

Borehole open and dry
on completion.

Auger refusal at 2.46 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD: Hollow Stem Auger & Split Spoon
BH No.: 141PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 88.613

LOCATION: Rockcliffe, Ottawa NORTHING: 5033512 EASTING: 450627 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 15, 2018
REVIEWED BY: VN
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0

0.25

0.5

0.75

1

1.25

1.5

1.75

89.75

89.5

89.25

89

88.75

88.5

88.25

TOPSOIL (100 mm)

brownish grey
some black

compact
-----

greymoist
gravelly sand

trace brick, trace concrete
(FILL)

-----

loose

-----

compact
rock fragments

END OF BOREHOLE

30

9

50/25

11

14

11

10

1A

1B

2

3

30

9

50/
25

Borehole open and dry
on completion.
Monitoring well was dry
on December 17, 2018.
bentonite

sand

Sand and screen

Auger refusal at 1.82 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD: Hollow Stem Auger & Split Spoon
BH No.: MW142PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 89.848

LOCATION: Rockcliffe, Ottawa NORTHING: 5033561 EASTING: 450629 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 15, 2018
REVIEWED BY: VN
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0

0.25

0.5

0.75

1

1.25

1.5

89.75

89.5

89.25

89

88.75

88.5

88.25

compact, damp, brown
sandy silt
trace clay
trace brick

trace concrete
(FILL)

-----

some brick
trace limestone
fragments

END OF BOREHOLE

30

19

50/75

1

2

3

30

19

50/
75

Borehole open and dry
on completion.

Auger refusal at 1.75 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD: Hollow Stem Auger & Split Spoon
BH No.: 143PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 89.890

LOCATION: Rockcliffe, Ottawa NORTHING: 5033592 EASTING: 450632 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 15, 2018
REVIEWED BY: VN
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0

0.25

0.5

0.75

1

88.75

88.5

88.25

88

87.75

ASPHALTIC CONCRETE (75 mm)
compact, moist, brown

gravelly sand (FILL)
stiff, moist, brown/grey/black

clayey silt,  some sand,  trace  gravel

very dense, damp, light brown
sandy silt, trace rock fragments

(FILL)

END OF BOREHOLE

20

50/50

1A

1B

1C

2

20

50/
50

Borehole open and dry
on completion.

Difficult augering
between 0.91 to refusal.

Auger refusal at 1.22 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD: Hollow Stem Auger & Split Spoon
BH No.: 144PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 88.929

LOCATION: Rockcliffe, Ottawa NORTHING: 5033618 EASTING: 450674 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 15, 2018
REVIEWED BY: VN
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88.5

88.25

88

TOPSOIL (75 mm)

compact, damp, brown
gravelly sand (FILL)

compact, moist, brown
sand, some silt, trace gravel (FILL)

very dense, damp, light brown
SANDY SILT, trace rock fragments

END OF BOREHOLE
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1A

1B

2A

2B

15
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Borehole open and dry
on completion.

Auger refusal at 1.20 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD: Hollow Stem Auger & Split Spoon
BH No.: 145PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 89.052

LOCATION: Rockcliffe, Ottawa NORTHING: 5033556 EASTING: 450688 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 15, 2018
REVIEWED BY: VN
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90.5

90.25

90

89.75

89.5

TOPSOIL (220 mm)

compact, damp, light brown
SANDY SILT
trace gravel
trace sand

trace rock fragments

END OF BOREHOLE
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50/125

1A

1B

2

3

5

19

50/
125

Borehole open and dry
on completion.

Auger refusal at 1.83 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD: Hollow Stem Auger & Split Spoon
BH No.: 146PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 91.105

LOCATION: Rockcliffe, Ottawa NORTHING: 5033589 EASTING: 450737 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 14, 2018
REVIEWED BY: VN
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1.25

1.5

1.75

2

2.25

90.75

90.5

90.25
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89.75

89.5

89.25

89

88.75

TOPSOIL (100 mm)

stiff, damp, dark brown
CLAYEY SILT
some organics

-----
some sand

compact, damp to moist, light brown
SILTY SAND

compact, moist, light brown
SAND, some gravel
trace rock fragments

END OF BOREHOLE
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21

65/228

42

17

9
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1

2A

2B

3

10

21

65/
228

Monitoring well was dry
on December 17, 2018.

bentonite

sand

sand and screen

Auger refusal at 2.26 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD: Hollow Stem Auger & Split Spoon
BH No.: MW147PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 90.903

LOCATION: Rockcliffe, Ottawa NORTHING: 5033552 EASTING: 450735 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 15, 2018
REVIEWED BY: VN
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89.25
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88.5

88.25

trace
organics

-----

compact, moist, brown
gravelly sand

(FILL)

----- -----

brick fragments wet

-----

rock fragments
END OF BOREHOLE
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1
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3

4

20

11

6

50/
50

Borehole caved-in at
1.92 m bgs and dry on
completion.

Auger refusal at 2.44 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD: Hollow Stem Auger & Split Spoon
BH No.: 148PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 90.484

LOCATION: Rockcliffe, Ottawa NORTHING: 5033518 EASTING: 450732 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 14, 2018
REVIEWED BY: VN
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90.5

90.25

90

89.75

89.5

compact, damp, dark brown/brown
gravelly sand (FILL)

compact, wet, brown/light grey
SILTY SAND
trace gravel

occassional oxidization-----
rock
fragments

END OF BOREHOLE

28

27

1

2

28

27

Borehole open and dry
on completion.

Auger refusal at 1.52 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD: Hollow Stem Auger & Split Spoon
BH No.: 149PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 90.842

LOCATION: Rockcliffe, Ottawa NORTHING: 5033548 EASTING: 450777 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 14, 2018
REVIEWED BY: VN
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1.25

1.5

1.75
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91.75

91.5

91.25

91

90.75

90.5

90.25

90

TOPSOIL (100 mm)

firm, damp to moist, dark brown mottled light
brown and grey

CLAYEY SILT, some sand, trace gravel

damp
compact

light brown
SANDY SILT
trace gravel

occassional oxidized layers
-----

moist

END OF BOREHOLE
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75/228

1A

1B

2

3A

3B

5

21

75/
228

Borehole open and dry
on completion.

Auger refusal at 2.13 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD: Hollow Stem Auger & Split Spoon
BH No.: 150PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 91.981

LOCATION: Rockcliffe, Ottawa NORTHING: 5033616 EASTING: 450777 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 14, 2018
REVIEWED BY: VN
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3

92.75

92.5

92.25

92

91.75

91.5

91.25

91

90.75

90.5

90.25

90

soft, moist, grey/brown
clayey silt (FILL)

compact, damp, light brown
silty sand to sand, some silt, trace organics

(FILL)

hard, damp, light brown
SILT, some clay

some sand

END OF BOREHOLE
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Monitoring well was dry
on December 17. 2018.

bentonite

sand

sand and screen

Auger refusal at 3.05 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD: Hollow Stem Auger & Split Spoon
BH No.: MW152PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 92.984

LOCATION: Rockcliffe, Ottawa NORTHING: 5033581 EASTING: 450800 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 15, 2018
REVIEWED BY: VN
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1.75
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91.25

91

90.75

90.5

90.25

90

TOPSOIL (130 mm)

loose to compact,  damp to moist,  light
brown to black

silty sand to  sandy silt
traces of clay, gravel

cinder, and brick (FILL)

compact, damp, dark brownish purple
 sand, trace silt (FILL)

compact, wet, light brown
SILTY SAND, some gravel

END OF BOREHOLE
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58/228

1A

1B

2A

2B

3

9

23

58/
228

Borehole open and dry
on completion.

Auger refusal at 1.90 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD: Hollow Stem Auger & Split Spoon
BH No.: 153PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 91.642

LOCATION: Rockcliffe, Ottawa NORTHING: 5033530 EASTING: 450814 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 14, 2018
REVIEWED BY: VN
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91.75

91.5

91.25
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90.5

90.25

90

89.75

89.5

89.25

dark brown, damp, compact
sand, traces of gravel, silt, organics, and

cinder (FILL)

-----

silty sand

some gravel moist
light brown

SILTY SAND----- -----

oxidized
fissures

wet
light grey

----- -----
limestone fragments grey

END OF BOREHOLE

15

8

10

3

50/152

13

10

9

22

10

1

2

3

4

5

15

8

10

3

50/
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Borehole open and water
was measured at 3 m
bgs on completion.

Auger refusal at 3.25 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD: Hollow Stem Auger & Split Spoon
BH No.: 154PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 92.331

LOCATION: Rockcliffe, Ottawa NORTHING: 5033510 EASTING: 450847 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 14, 2018
REVIEWED BY: VN
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1.75

92.25
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91.75

91.5

91.25

91

90.75

ASPHATLIC CONCRETE (50 mm)

dense, damp, grey/brown
silty sand, some gravel

(FILL)

moistloose, dark brown
sandy silt, trace gravel

(FILL)

-----
wet

very dense, damp, light brown
SANDY SILT

END OF BOREHOLE
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1A

1B

2

3A

3B

48

4

54/
203

Borehole open and dry
on completion.

Auger refusal at 1.83 m
bs.

CLIENT: Canada Lands Company CLC Limited METHOD: Hollow Stem Auger & Split Spoon
BH No.: 155PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 92.475

LOCATION: Rockcliffe, Ottawa NORTHING: 5033574 EASTING: 450848 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 14, 2018
REVIEWED BY: VN
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1
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1.5

92.25

92

91.75

91.5

91.25

91

ASPHALTIC CONCRETE (50 mm)

compact, damp, grey
gravelly sand

(FILL)

very dense, moist to damp, light brown
SANDY SILT

END OF BOREHOLE
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63/228

1

2
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63/
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Borehole open and dry
on completion.

Auger refusal at 1.5 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD: Hollow Stem Auger & Split Spoon
BH No.: 156PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 92.393

LOCATION: Rockcliffe, Ottawa NORTHING: 5033617 EASTING: 450865 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 14, 2018
REVIEWED BY: VN
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92.25
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91.25
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90.75

90.5

moist
dark brown

loose
silty sand

some organics
(FILL)

-----

wet
greyish black

dense, wet, dark grey
SAND, some gravel, trace silt

END OF BOREHOLE
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75

Borehole open and
groundwater was
measured at 1.96 m bgs
on completion.

Auger refusal at 2.49 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD: Hollow Stem Auger & Split Spoon
BH No.: 157PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 92.883

LOCATION: Rockcliffe, Ottawa NORTHING: 5033575 EASTING: 450903 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 14, 2018
REVIEWED BY: VN
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92.75

92.5

92.25

92

91.75

91.5

91.25

91

90.75

90.5

90.25

90

TOPSOIL (120 mm)

loose, damp to moist, brown
silty sand, trace gravel,  trace organics

(FILL)

compact
moist to wet
light brown

SAND, some gravel
trace silt

-----
wet silt seam
-----
trace rock fragments

END OF BOREHOLE
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Groundwater was
measured at 2.25 mbgs
on December 17, 2018.

bentonite

sand

sand and screen

Auger refusal at 3.0 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD: Hollow Stem Auger & Split Spoon
BH No.: MW158PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 92.863

LOCATION: Rockcliffe, Ottawa NORTHING: 5033524 EASTING: 450883 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 14, 2018
REVIEWED BY: VN
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93.25
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92.75
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92.25
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91.5

91.25

TOPSOIL (120 mm)

compact, moist, brown
sandy silt, trace to some gravel, trace

organics (FILL)

compact, damp, light brown
gravelly sand, some silt, occassional topsoil

pockets
(FILL)

compact, damp, light grey
rock fragments, trace to some sand

END OF BOREHOLE
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Borehole open and dry
on completion.

Auger refusal at 2.75 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD: Hollow Stem Auger & Split Spoon
BH No.: 159PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 93.789

LOCATION: Rockcliffe, Ottawa NORTHING: 5033511 EASTING: 450926 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 13, 2018
REVIEWED BY: VN
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92.25

92

91.75

91.5

91.25

91

90.75

90.5

TOPSOIL (110 mm)

loose, moist, light brown
silty sand, trace organics

light brown

compact
moist

layered
SILTY SAND
trace gravel

occassional oxidization----- -----

trace
rootlets light grey

END OF BOREHOLE

3

19

24

1A

1B

2

3

3

19

24

Borehole open and dry
on completion.

Difficult augering from
1.22 m bgs to refusal.

Auger refusal at 2.26 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD: Hollow Stem Auger & Split Spoon
BH No.: 160PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 92.688

LOCATION: Rockcliffe, Ottawa NORTHING: 5033545 EASTING: 450952 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 14, 2018
REVIEWED BY: VN
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1

1.25

1.5

93

92.75

92.5

92.25

92

91.75

compact, moist, brown/dark brown/grey
sandy silt, some clay, trace topsoil (FILL)

moist

-----very dense
brown trace black

gravelly sand
trace brick

(FILL) wet

END OF BOREHOLE

13

50/25mm

1A

1B

2

13

50/
25mm

Borehole open and dry
on completion.

Relocated drill 3.0 m E,
encountered refusal at
0.76 m bgs.

Auger refusal at 1.52 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD: Hollow Stem Auger & Split Spoon
BH No.: 161PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 93.073

LOCATION: Rockcliffe, Ottawa NORTHING: 5033617 EASTING: 450956 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 13, 2018
REVIEWED BY: VN
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1

1.25

1.5

1.75

2

2.25

93

92.75

92.5

92.25

92

91.75

91.5

91.25

91

90.75

ASPHALTIC CONCRETE (45 mm)

compact, moist, light brown
silty sand (FILL)

moist

compact, light grey
SILTY SAND

occassional oxidization

-----

wet
-----
trace rock fragments

END OF BOREHOLE

13

17

16

1A

1B

1C

2

3

13

17

16

Borehole open and dry
on completion.

Auger refusal at 2.44 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD: Hollow Stem Auger & Split Spoon
BH No.: 162PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 93.146

LOCATION: Rockcliffe, Ottawa NORTHING: 5033612 EASTING: 451005 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 13, 2018
REVIEWED BY: VN
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0.5

0.75

1

1.25

1.5

1.75

2

2.25

2.5

2.75

3

3.25

3.5

3.75

93.25

93

92.75

92.5

92.25

92

91.75

91.5

91.25

91

90.75

90.5

90.25

90

89.75

loose, moist, grey mixed dark brown
clayey silt, trace topsoil, trace gravel

(FILL)

---- moist

trace
large
gravel

compact
light brown/light grey

SAND
some silt

trace gravel
occassional oxidized pockets

-----

wet

very dense, moist, grey
CLAYEY SILT, with SILTY SAND

trace rock fragments

END OF BOREHOLE
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11

37

16

66/165

50/12

1

2A

2B

3

4

5A

5B

6

3

11

37

16

66/
165

50/
12

Borehole open and dry
on completion.

Auger refusal at 3.83.

CLIENT: Canada Lands Company CLC Limited METHOD: Hollow Stem Auger & Split Spoon
BH No.: 163PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 93.488

LOCATION: Rockcliffe, Ottawa NORTHING: 5033562 EASTING: 451001 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 13, 2018
REVIEWED BY: VN
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1.25

1.5

1.75

2

2.25

2.5

2.75

3

3.25

3.5

3.75

4

4.25

4.5

93.5

93.25

93

92.75

92.5

92.25

92

91.75

91.5

91.25

91

90.75

90.5

90.25

90

89.75

89.5

89.25

TOPSOIL (180 mm)

moist

loose, brown some dark brown
silty sand, trace clay, trace gravel

trace organics, trace concrete (FILL)
-----

damp

damp
light browncompact

-----
-----

moist
light
greydense SILTY SAND

trace gravel
occassional oxidization

-----
-----

compact
wet

grey

loose to very dense, wet, grey
SILT, some sand, trace clay

trace rock fragments

END OF BOREHOLE

6

11

27

49

10

5

50/12

21

14

22

5

10

9

10

8

1A

1B

2

3

4

5

6

7

6

11

27

49

10

5

50/
12

Borehole open and dry
on completion.

Difficult augering due to
large gravel from 0.76 m
bgs to 3 m bgs.

Spoon was wet on
retrieval at 3.0 m bgs.

Auger refusal at 4.58 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD: Split Spoon Sampling
BH No.: 164PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 93.710

LOCATION: Rockcliffe, Ottawa NORTHING: 5033541 EASTING: 451053 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 13, 2018
REVIEWED BY: VN
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0

0.25

0.5

0.75

1

1.25

1.5

1.75

2

2.25

93.75

93.5

93.25

93

92.75

92.5

92.25

92

91.75

TOPSOIL (240 mm)

loose to compact
moist

light brown mixed dark brown
silty sand

some rock fragments
trace organics

(FILL)

END OF BOREHOLE

6

7

12

50/12

1A

1B

2

3

4

6

7

12

50/
12

Borehole open and dry
on completion.

Auger refusal at 2.27 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD: Hollow Stem Auger & Split Spoon
BH No.: 165PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 93.845

LOCATION: Rockcliffe, Ottawa NORTHING: 5033495 EASTING: 450981 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 13, 2018
REVIEWED BY: VN
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1.75

2

2.25

2.5

2.75

3

3.25

3.5

3.75

4

93.5

93.25

93

92.75

92.5

92.25

92

91.75

91.5

91.25

91

90.75

90.5

90.25

90

89.75

89.5

TOPSOIL (125 mm)

loose, moist, brown/dark brown
silty sand, trace clay, trace gravel trace

organics (FILL)

loose, moist, light brown
SILTY SAND

trace gravel,  trace oxidized pockets
with sand seams

light brown

-----loose
wet

SILTY SAND

light grey

-----
trace rock fragments

END OF BOREHOLE

7

14

5

4

6

56/165

1A

1B

2

3

4

5

6

7

14

5

4

6

56/
165

Groundwater was
measured at 2.55 mbgs
on December 17, 2018.

Bentonite

sand

sand and screen

Spoon wet on retrieval at
2.26 m bgs.

Auger refusal at 4.13 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD: Hollow Stem Auger & Split Spoon
BH No.: MW166PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 93.540

LOCATION: Rockcliffe, Ottawa NORTHING: 5033505 EASTING: 451043 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 13, 2018
REVIEWED BY: VN
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0

0.25

0.5

0.75

1

1.25

1.5

85

84.75

84.5

84.25

84

83.75

83.5

ASPHALTIC CONCRETE (140 mm)

GRANULAR BASE (200 mm)

compact, damp, dark brown/brown
silty sandy clay, trace gravel (FILL)

dense, damp, light brown
sandy silt, trace clay

occassional oxidized pockets (FILL)

very dense, damp, greyish black, rock
fragments, trace silty sand

END OF BOREHOLE

21

35

50/50

5
5

13

9

1A

1B

1C

2

3

21

35

50/
50

Borehole open and dry
on completion.

Auger refusal at 1.72 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD: Hollow Stem Auger & Split Spoon
BH No.: BH167PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 85.033

LOCATION: Rockcliffe, Ottawa NORTHING: 5033449 EASTING: 449942 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 20, 2018
REVIEWED BY: VN
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2

2.25

2.5

82.5

82.25

82

81.75

81.5

81.25

81

80.75

80.5

80.25

80

loose, moist, brown
gravelly sand (FILL)

loose, moist, brown
silty sand, trace gravel (FILL)

firm, moist, grey
CLAYEY SILT

loose to compact, wet, brown
SANDY SILT, trace gravel

occassional oxidized
pockets

END OF BOREHOLE

6

6

6

18

1A

1B

2A

2B

3

4

6

6

6

18

Borehole open and dry
on completion.

Auger refusal at 2.72 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD: Hollow Stem Auger & Split Spoon
BH No.: BH173PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 82.718

LOCATION: Rockcliffe, Ottawa NORTHING: 5033814 EASTING: 450338 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 20, 2018
REVIEWED BY: VN
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0.75

1

1.25

1.5

89.5

89.25

89

88.75

88.5

88.25

dense dry

-----
-----brownish red

sand and gravel, trace to some brick
fragments (FILL)

compact moist

-----

metal fragments
trace rock fragments

END OF BOREHOLE

53

17

50/75

1

2

3

53

17

50/
75

Borehole caved-in at
0.61 m bgs and dry on
completion.

Auger refusal at 1.60 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD: Hollow Stem Auger & Split Spoon
BH No.: BH174PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 89.668

LOCATION: Rockcliffe, Ottawa NORTHING: 5033626 EASTING: 450620 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 15, 2018
REVIEWED BY: VN
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0

0.25

0.5

88.75

88.5

compact, moist, brown/grey
sandy gravel (FILL)

END OF BOREHOLE

20
1 20

Borehole open and dry
on completion.

Auger refusal at 0.61 m
bgs.

CLIENT: Canada Lands Company CLC Limited METHOD: Hollow Stem Auger & Split Spoon
BH No.: BH175PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 88.961

LOCATION: Rockcliffe, Ottawa NORTHING: 5033593 EASTING: 450502 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: November 16, 2018
REVIEWED BY: VN

GWL
(m)

SO
IL

 S
YM

BO
L

SOIL
DESCRIPTION

D
EP

TH
 (m

)

EL
EV

AT
IO

N
 (m

) Shear Strength
(kPa)

N-Value
(Blows/300mm)
20 40 60 80

40 80 120 160

Water
Content

(%)

PL   W.C.   LL
20 40 60 80 SA

M
PL

E 
N

O
.

SA
M

PL
E 

TY
PE

SP
T(

N
) W

el
l

C
on

st
ru

ct
io

n

REMARKS

Page 1 of 1



0

0.25
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1

1.25

74.25

74

73.75

73.5

73.25

73

On completion the test
pit was dry and open.

Refusal @ 1.42 m bgs
on Limestone Bedrock
(weathered at surfac)

damp, dark brown, TOPSOIL
trace shale fragments

damp, brown
SANDY SILT

trace clay
trace to some shale fragments

END OF TEST PIT

CLIENT: Canada Lands Company CLC Limited METHOD: Excavator
TP No.: 201PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 74.347

LOCATION: Rockcliffe, Ottawa NORTHING: 5033269 EASTING: 449596 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: December 14,
REVIEWED BY: VN
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0.75

1

76.5

76.25

76

75.75

On completion the test
pit was dry and open.

Refusal @ 1.15 m bgs
on Limestone Bedrock
(weathered at surfac)

damp, dark brown
TOPSOIL

moist, brownish orange, sand some
silt trace gravel (FILL)

damp, brown
SANDY SILT

trace clay, trace gravel, trace
limestone and shale fragments

END OF TEST PIT

CLIENT: Canada Lands Company CLC Limited METHOD: Excavator
TP No.: 202PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 76.706

LOCATION: Rockcliffe, Ottawa NORTHING: 5033347 EASTING: 449742 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: December 14,
REVIEWED BY: VN
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85.25

85

84.75

84.5

84.25

84

On completion the test
pit was dry and open.

Refusal @ 1.64 m bgs
on Limestone Bedrock

damp, dark brown
TOPSOIL

trace rootlets

damp, brown
SANDY SILT
some rootlets

damp, brown
GRAVELLY SAND

some shale fragments

END OF TEST PIT

CLIENT: Canada Lands Company CLC Limited METHOD: Excavator
TP No.: 203PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 85.485

LOCATION: Rockcliffe, Ottawa NORTHING: 5033460 EASTING: 450060 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: December 14,
REVIEWED BY: VN
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On completion the test
pit was dry and open.

Refusal @ 1.84 m bgs
on Limestone Bedrock

damp, dark brown
sand and gravel

(FILL)

damp, brown
sandy silt

some gravel
(FILL)

moist
light brown mixed grey
silty sand, some clay

trace limestone fragments
(FILL)

END OF TEST PIT

CLIENT: Canada Lands Company CLC Limited METHOD: Excavator
TP No.: 204PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 86.640

LOCATION: Rockcliffe, Ottawa NORTHING: 5033484 EASTING: 450194 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: December 14,
REVIEWED BY: VN

D
EP

TH
 (m

)

INSTRUMENTATION
DATA REMARKS

Shear Strength
(kPa)

Static Cone
Tip Resistance

(kg/cm 2)
50 100 150 200

40 80 120 160

PL   W.C.   LL
20 40 60 80 SO

IL
 S

YM
BO

L

SOIL
DESCRIPTION

SA
M

PL
E 

TY
PE

SA
M

PL
E 

N
O

.

SP
T(

N
)

EL
EV

AT
IO

N
 (m

)

Page 1 of 1



0

0.25

0.5

0.75

1

1.25

1.5

85.75

85.5

85.25

85

84.75

84.5

84.25

On completion the test
pit was dry and open.

Refusal @ 1.64 m bgs
on Limestone Bedrock

moist, grey
gravel some to trace sand

(FILL)

damp, dark brown
topsoil, trace rootlets

(FILL)

damp, brown
SANDY SILT

trace clay, trace gravel

END OF TEST PIT

CLIENT: Canada Lands Company CLC Limited METHOD: Excavator
TP No.: 205PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 85.810

LOCATION: Rockcliffe, Ottawa NORTHING: 5033606 EASTING: 450123 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: December 14,
REVIEWED BY: VN
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On completion the test
pit was dry and open.

Refusal @ 1.60 m bgs
on Limestone bedrock
with thinnly bedded
shale layers

moist, dark brown
TOPSOIL

some gravel
moist, brown
SILTY SAND
trace organics

damp, greyish brown
SANDY SILT
trace gravel

END OF TEST PIT

CLIENT: Canada Lands Company CLC Limited METHOD: Excavator
TP No.: 206PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 84.13

LOCATION: Rockcliffe, Ottawa NORTHING: 5033719 EASTING: 450179 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: December 14,
REVIEWED BY: VN
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On completion the test
pit was dry and open.

Refusal @ 0.64 m bgs
on Limestone Bedrock
(weathered at surface)

moist, brown
SILTY SAND
some gravel

trace limestone fragments

END OF TEST PIT

CLIENT: Canada Lands Company CLC Limited METHOD: Excavator
TP No.: 207PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 82.29

LOCATION: Rockcliffe, Ottawa NORTHING: 5033801 EASTING: 450221 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: December 14,
REVIEWED BY: VN
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On completion the test
pit was dry and open.

Refusal @ 0.98 m bgs
on Limestone bedrock
with thinnly bedded
shale layers

moist, dark brown to brown
sandy TOPSOIL

trace rootlets

damp, greyish brown
CLAYEY SILT

END OF TEST PIT

CLIENT: Canada Lands Company CLC Limited METHOD: Excavator
TP No.: 208PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 77.25

LOCATION: Rockcliffe, Ottawa NORTHING: 5033847 EASTING: 450162 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: December 14,
REVIEWED BY: VN
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On completion water
was entering the test pit
from an old subdrain at
1.5 m bgs.

Refusal @ 1.70 m bgs
on Limestone Bedrock

limestone fragments, trace sand
(FILL)

damp, brown
sand, trace silt (FILL)

moist, light brown
sandy silt

some gravel
(FILL)

wet, greyish brown
sandy clayey silt

(FILL)

END OF TEST PIT

CLIENT: Canada Lands Company CLC Limited METHOD: Excavator
TP No.: 209PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 83.71

LOCATION: Rockcliffe, Ottawa NORTHING: 5033788 EASTING: 450415 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: December 14,
REVIEWED BY: VN
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On completion the test
pit was dry and open.

Refusal @ 1.60 m bgs
on Limestone Bedrock

damp, grey
crusher run limestone

(FILL)

Asphaltic concrete
moist, dark brown

organic layer, trace to some sand
trace rootlets (FILL)

damp, light brown
SANDY SILT
some gravel

END OF TEST PIT

CLIENT: Canada Lands Company CLC Limited METHOD: Excavator
TP No.: 210PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 88.84

LOCATION: Rockcliffe, Ottawa NORTHING: 5033616 EASTING: 450282 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: December 14,
REVIEWED BY: VN
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On completion the test
pit was caving in
between 0.8- 1.35 m
bgs.

Refusal @ 1.35 m bgs
on Limestone Bedrock

damp, dark brown
TOPSOIL

moist, brownish orange
SILTY SAND

some shale fragments
trace organics

damp, light brown
SANDY SILT

some limestone fragments
trace large gravel

END OF TEST PIT

CLIENT: Canada Lands Company CLC Limited METHOD: Excavator
TP No.: 211PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 89.64

LOCATION: Rockcliffe, Ottawa NORTHING: 5033621 EASTING: 450332 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: December 14,
REVIEWED BY: VN
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On completion the test
pit was caving in
between 0.18- 0.4 m
bgs.

Refusal @ 1.07 m bgs
on Limestone Bedrock

asphaltic concrete
damp, grey

sand and gravel
(FILL)

damp, brown
GRAVELLY SAND

trace cobbles
trace shale fragments

END OF TEST PIT

CLIENT: Canada Lands Company CLC Limited METHOD: Excavator
TP No.: 212PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 89.04

LOCATION: Rockcliffe, Ottawa NORTHING: 5033549 EASTING: 450275 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: December 14,
REVIEWED BY: VN
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On completion the test
pit remained open and
dry.

Refusal @ 0.78 m bgs
on Limestone Bedrock
(fractured at surface)

moist, dark brown
TOPSOIL

some sand

END OF TEST PIT

CLIENT: Canada Lands Company CLC Limited METHOD: Excavator
TP No.: 213PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 88.05

LOCATION: Rockcliffe, Ottawa NORTHING: 5033505 EASTING: 450298 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: December 14,
REVIEWED BY: VN
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On completion the test
pit was open and dry.

Refusal @ 1.30 m bgs
on Limestone Bedrock

damp, brownish grey
gravelly silt, some sand (FILL)

damp, light brownish orange
sandy silt

trace to some topsoil
(FILL)

moist, grey
SANDY SILT

some to trace clay
trace large gravel

END OF TEST PIT

CLIENT: Canada Lands Company CLC Limited METHOD: Excavator
TP No.: 214PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 88.26

LOCATION: Rockcliffe, Ottawa NORTHING: 5033519 EASTING: 450408 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: December 14,
REVIEWED BY: VN
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On completion the test
pit was caving in at
0.224-0.52 m bgs.

Refusal @ 1.03 m bgs
on Limestone Bedrock

asphaltic concrete
damp, grey

crusher run limestone (FILL)
moist, brown
SANDY SILT

some organics
light brown

SANDY SILT
trace gravel

Limestone Bedrock
(fractured at surface)

END OF TEST PIT

CLIENT: Canada Lands Company CLC Limited METHOD: Excavator
TP No.: 215PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 88.88

LOCATION: Rockcliffe, Ottawa NORTHING: 5033591 EASTING: 450502 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: December 14,
REVIEWED BY: VN
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On completion the test
pit was caving in
between 0.0 and 1.60 m
bgs.

Refusal @ 1.60 m bgs
on Limestone Bedrock

damp
brown to greyish brown

sand, some gravel
trace brick, trace rebar

trace blast rock, trace concrete (FILL)

END OF TEST PIT

CLIENT: Canada Lands Company CLC Limited METHOD: Excavator
TP No.: 216PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 89.75

LOCATION: Rockcliffe, Ottawa NORTHING: 5033608 EASTING: 450616 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: December 14,
REVIEWED BY: VN
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On completion the test
pit was open and dry.

Refusal @ 2.31 m bgs
on Limestone Bedrock

asphaltic concrete
damp, brown

sand and gravel (FILL)
moist, dark brown

organic layer (FILL)

moist, brownish orange
sandy silt

trace to some boulders
(FILL)

moist, greyish brown
SANDY SILT
some gravel

trace clay

END OF TEST PIT

CLIENT: Canada Lands Company CLC Limited METHOD: Excavator
TP No.: 217PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 88.84

LOCATION: Rockcliffe, Ottawa NORTHING: 5033511 EASTING: 450595 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: December 14,
REVIEWED BY: VN
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On completion the test
pit was open and dry.

Refusal @ 1.41 m bgs
on Limestone Bedrock
(fractured at surface)

moist, dark brown
TOPSOIL

damp, greyish brown
gravel and sand

trace limestone fragments
trace rebar (FILL)

moist
orange brown

SAND
some silt

some gravel
trace boulders

END OF TEST PIT

CLIENT: Canada Lands Company CLC Limited METHOD: Excavator
TP No.: 218PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 90.64

LOCATION: Rockcliffe, Ottawa NORTHING: 5033539 EASTING: 450711 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: December 14,
REVIEWED BY: VN
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On completion the test
pit was open and dry.

Refusal @ 1.12 m bgs
on Limestone Bedrock
(fractured at surface)

moist, dark brown
sand, some silt

trace gravel
trace brick

trace shale fragments
trace metal (FILL)

damp,  orange brown
SAND, some to trace gravel
trace limestone fragments

END OF TEST PIT

CLIENT: Canada Lands Company CLC Limited METHOD: Excavator
TP No.: 219PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 91.02

LOCATION: Rockcliffe, Ottawa NORTHING: 5033540 EASTING: 450809 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: December 14,
REVIEWED BY: VN
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On completion the test
pit was open and dry.

Refusal @ 0.92 m bgs
on Limestone Bedrock
with thinnly bedded
shale layers

moist, dark brown
TOPSOIL

damp, light orange brown
SAND, some silt, some gravel

damp, greyish brown
SANDY SILT
trace organics

damp, light brown
SANDY SILT

END OF TEST PIT

CLIENT: Canada Lands Company CLC Limited METHOD: Excavator
TP No.: 220PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 92.92

LOCATION: Rockcliffe, Ottawa NORTHING: 5033616 EASTING: 450929 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: December 14,
REVIEWED BY: VN
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On completion the test
pit was open and dry.

Refusal @ 0.38 m bgs
on Shale Bedrock

moist, dark brown
TOPSOIL

moist, greyish brown
clayey silt (FILL)

END OF TEST PIT

CLIENT: Canada Lands Company CLC Limited METHOD: Excavator
TP No.: 221PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 93.99

LOCATION: Rockcliffe, Ottawa NORTHING: 5033510 EASTING: 450942 PROJECT NO.: CO682.00
SAMPLE TYPE AUGER DRIVEN CORING DYNAMIC CONE SHELBY SPLIT SPOON

LOGGED BY: RH DRILLING DATE: December 14,
REVIEWED BY: VN
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On completion the test
pit was open and dry.

Refusal @ 0.90 m bgs
on Shale Bedrock

moist, dark brown
sandy silt, some organics

trace shale fragments
(FILL)

END OF TEST PIT

CLIENT: Canada Lands Company CLC Limited METHOD: Excavator
TP No.: 222PROJECT: Wateridge Village PROJECT ENGINEER: VN ELEV. (m) 93.61

LOCATION: Rockcliffe, Ottawa NORTHING: 5033482 EASTING: 451019 PROJECT NO.: CO682.00
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moist
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moist
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(TILL)
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On completion the test
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on Limestone Bedrock
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moist
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trace shale
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moist, light brown
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trace gravel

moist
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trace clay
trace gravel
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APPENDIX D 
PREVIOUS BOREHOLE AND TEST PIT LOG SHEETS 
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APPENDIX E 
LABORATORY TEST RESULTS 



Tested By: RH

LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:
Project:

Sample Number: BH102/S1A

Alston Associates

Geotechnical Division of Terrapex Figure

7.4037 2.9542 1.6966 0.6562 0.2470 0.1674 0.87 17.64

GRAVELLY SAND, trace silt SP

CO682.00 Canada Lands Company CLC Limited
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Grain Size Distribution Report
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Tested By: RH

LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:
Project:

Sample Number: BH104/S3

Alston Associates

Geotechnical Division of Terrapex Figure

3.6756 0.3876 0.2403 0.1131

SILTY SAND, some gravel

CO682.00 Canada Lands Company CLC Limited
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Tested By: RH

LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:
Project:

Sample Number: BH140/S3

Alston Associates

Geotechnical Division of Terrapex Figure

1.1403 0.3184 0.2444 0.1486 0.1014 0.0890 0.78 3.58

SAND, trace gravel, trace silt SP

CO682.00 Canada Lands Company CLC Limited
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Tested By: RH

LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:
Project:

Sample Number: BH149/S2A

Alston Associates

Geotechnical Division of Terrapex Figure

0.7926 0.1932 0.1331

SILTY SAND, trace gravel

CO682.00 Canada Lands Company CLC Limited
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Tested By: RH

LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:
Project:

Sample Number: BH158/S3

Alston Associates

Geotechnical Division of Terrapex Figure

4.6338 1.2589 0.8719 0.4315 0.1782 0.1281 1.15 9.83

SAND, some gravel, trace silt SW

CO682.00 Canada Lands Company CLC Limited
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Tested By: RH

LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:
Project:

Sample Number: BH163/S4

Alston Associates

Geotechnical Division of Terrapex Figure

1.3583 0.2907 0.2026 0.1028

SAND, some silt, trace gravel

CO682.00 Canada Lands Company CLC Limited
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Tested By: RH

LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:
Project:

Sample Number: BH112/S2

Alston Associates

Geotechnical Division of Terrapex Figure

0.0670 0.0405 0.0308 0.0116 0.0013

SILT, some clay, trace sand, trace gravel

CO682.00 Canada Lands Company CLC Limited
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Tested By: RH

LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:
Project:

Sample Number: BH120/S2

Alston Associates

Geotechnical Division of Terrapex Figure

0.0990 0.0460 0.0372 0.0244 0.0107 0.0037 3.53 12.58

SILT, some sand, trace clay

CO682.00 Canada Lands Company CLC Limited
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Tested By: RH

LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:
Project:

Sample Number: BH152/S4

Alston Associates

Geotechnical Division of Terrapex Figure

0.1472 0.0340 0.0269 0.0143 0.0035

SILT, some sand, some clay

CO682.00 Canada Lands Company CLC Limited
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Tested By: RH

LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:
Project:

Sample Number: BH104/S2

Alston Associates

Geotechnical Division of Terrapex Figure

0.0398 0.0026 0.0012

CLAY and SILT, trace sand

CO682.00 Canada Lands Company CLC Limited
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Tested By: RH

LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:
Project:

Sample Number: BH125/S3

Alston Associates

Geotechnical Division of Terrapex Figure

58 24 0.0272 0.0033 0.0013

CLAY and SILT, trace sand A-7-6(39)

CO682.00 Canada Lands Company CLC Limited
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Wateridge Village Tested on November 30, 2018



Tested By: RH

LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:
Project:

Sample Number: BH134/S2

Alston Associates

Geotechnical Division of Terrapex Figure

0.0084 0.0021 0.0009

CLAY and SILT, trace sand

CO682.00 Canada Lands Company CLC Limited
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Wateridge Village Tested on November 30, 2018
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APPENDIX F 
TYPICAL DRAINAGE SYSTEM 





alston associates      Reference CO682.00 
A division of Terrapex Environmental Ltd.     February 5, 2019

GEOTECHNICAL INVESTIGATION REPORT 
PHASE 2A & 2B, WATERIDGE VILLAGE, OTTAWA, ONTARIO 
CANADA LANDS COMPANY CLC LIMITED 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 

APPENDIX G 
CERTIFICATE OF CHEMICAL ANALYSES 
















	1 Introduction
	2 Water Distribution
	2.1 Existing Conditions
	2.2 Design Criteria
	2.2.1 Water Demands
	2.2.2 System Pressures
	2.2.3 Fire Flow Rate
	2.2.4 Boundary Conditions
	2.2.5 Hydraulic Model

	2.3 Proposed Water Plan
	2.3.1 Hydraulic Analysis
	2.3.2 Summary of Results


	3  Wastewater Disposal
	3.1 Existing Conditions
	3.2 Verification of Existing Sanitary Sewer Capacity
	3.3 Proposed Sewers
	3.3.1 Design Flow:
	3.3.2 Population Density:


	4 Stormwater Management
	4.1 Existing Conditions
	4.2 Objective
	4.3 Design Criteria
	4.4 System Concept
	4.4.1 Dual Drainage Design
	4.4.2 Proposed Minor System

	4.5 Stormwater Management
	4.5.1 Water Quality Control
	4.5.2 Water Quantity Control
	4.5.3 Storm Hydraulic Grade Line


	5 SOURCE CONTROLS
	5.1 General
	5.2 Lot Grading
	5.3 Roof Leaders
	5.4 Vegetation

	6 CONVEYANCE CONTROLS
	6.1 General
	6.2 Flat Vegetated Swales
	6.3 Catchbasins
	6.4 Pervious Landscaped Area Drainage

	7 SEDIMENT AND EROSION CONTROL PLAN
	7.1 General
	7.2 Trench Dewatering
	7.3 Bulkhead Barriers
	7.4 Seepage Barriers
	7.5 Surface Structure Filters
	7.6 Stockpile Management

	8 ROADS AND NOISE ATTENUATION
	9 Geotechnical Considerations
	10 Approvals and Permit Requirements
	10.1 City of Ottawa
	10.2 Province of Ontario
	10.3 Conservation Authority
	10.4 Federal Government

	11 Conclusions and Recommendations
	Appendix B3_DWG_001_Rev02_2020-06-09.pdf
	Sheets and Views
	001 GENERAL PLAN OF SERVICES
	PLOT



	Appendix C2_DWG_400_Rev02_2020-06-09.pdf
	Sheets and Views
	400 SANITARY TRIBUTARY PLAN
	PLOT



	Appendix D2_DWG_500_Rev02_2020-06-09.pdf
	Sheets and Views
	500 STORM DRAINAGE AREA PLAN
	PLOT



	Appendix D3_DWG_600_Rev02_2020-06-09.pdf
	Sheets and Views
	600 PONDING PLAN


	Appendix E1_DWG_200_Rev02_2020-06-09.pdf
	Sheets and Views
	200 GRADING PLAN


	Appendix E2_DWG_900_Rev02_2020-06-09.pdf
	Sheets and Views
	900 EROSION - SEDIMENT PLAN
	PLOT






