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EXECUTIVE SUMMARY 
 
Kollaard Associates Inc. (Kollaard) is pleased to present the results of the geotechnical 

investigation completed for the proposed Industrial Warehouse Development to be located at 2726 

Moodie Drive, City of Ottawa Ontario.   

 

The geotechnical investigation was completed in conjunction with a stormwater management plan 

report as well as civil engineering drawings which are presented under separate covers.   

 

The Conceptual Site Plan prepared by Alexander Wilson Architect Inc. (Architect) Rev 1 dated April 

22, 2025 indicates that the proposed development will consist of 5 large warehouse buildings 

ranging in size from about 3690 square metres to 4647 square metres. The development will 

occupy an about 6.6 hectare (16.3 acres), irregular shaped property located southwest of the 

intersection of Moodie Drive and Fallowfield Road in the City of Ottawa, Ontario. The development 

will be serviced by asphalt surfaced roadways and parking areas. It is understood that the proposed 

buildings will be of steel frame construction with flat roofs and interior columns. It is understood that 

each building will be structurally divided by a firewall located at the approximate midpoint of the 

building. 

 

Based on a review of the surficial geology map for the site area, it is expected that the site is 

generally underlain by coarse textured glaciomarine deposits consisting of sand, gravel, minor silt 

and clay (Glacial Till) overlying bedrock. As such, the subsurface investigation was completed by 

boreholes in keeping with Section 2.3 of the Geotechnical Investigation and Reporting Guidelines 

for the City of Ottawa.      

 

The fieldwork for this subsurface investigation was carried on January 30 and February 2, 2023, at 

which time ten (10) boreholes numbered BH1 to BH10 were put down at the site using a track 

mounted drill rig equipped with a hollow stem auger owned and operated by CCC Environment and 

Geotechnical Drilling of Ottawa. Additionally, six test pits numbered TP1 to TP6 were put down on 

April 14, 2023 using a track mounted excavator owned and operated by a local excavation 

contractor. The field work was supervised on a full time basis by Kollaard.  The boreholes revealed 

that the subsurface conditions are, in general, comprised of a layer of topsoil followed by glacial till, 

then bedrock.  A relatively thin layer of fill materials was encountered at Borehole BH1. The test pits 
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also encountered topsoil followed by glacial till overlying bedrock, with a thin layer of fill materials at 

the surface in test pits TP4 and TP6.  Additional field work was completed on November 28, 2023 

during which time permeability testing was completed on the upper glacial till soils at the site using 

a Guelph Premeameter to determine their hydraulic conductivity.  

 

It is noted that the location and number of buildings has been revised since the field work was 

completed in 2023.  However, due to the underlying subsurface conditions, it is considered that the 

borehole spacing across the site is appropriate to obtain the necessary geotechnical information 

required provide geotechnical recommendations for the current proposed development. In addition, 
test pits TP1 to TP6 were put down to confirm the subsurface conditions in the areas not 

encompassed by the boreholes and to confirm depth to bedrock 

 

For the purposes of this report, Moodie Drive is considered to be oriented along a north south axis 

and is located along the east side of the site.  In general, the ground surface is higher at about the 

center of the site and slopes downward towards Moodie Drive and towards the southwest corner of 

the site. The ground surface elevations range across the site from about 118.10 metres to about 

114.75 metres. The underlying bedrock surface varies from about 111.0 to 115.9 metres at the 

borehole and test pit locations. Ground water was encountered at depths of between 0.8 and 2.3 

metres below the existing ground surface (elevations of between about 113.7 and 116.6 metres) 

across the site. Perched groundwater was encountered at the surface of the glacial till during the 

Guelph Permeameter testing.        

 

Based on the findings of the subsurface investigation, there is no sensitive marine clay deposits 

present at the site or other subsurface geotechnical conditions that would preclude normal 

construction practices. Thin soils or karst topography is not present at the site.  There is no potential 

that the development of the site will cause adverse effects or aggravate a hazard either on site or 

elsewhere from a geotechnical perspective.   

 

A Multichannel Analysis of Surface Waves (MASW) test was performed for the purpose of Seismic 

Site Classification by WSP Canada Inc. personnel on December 21, 2022. Based on the results of 

the MASW test, the site has been classified as seismic site Class A. It noted that, in order for a 

seismic site Class A to be used for the proposed development, the proposed underside of footing 
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must be less than 3.0 metres from the bedrock surface. The on-site soils are not considered to be 

liquefiable during a seismic event.     

 

The geotechnical investigation has revealed that conditions are suitable for the construction of the 

proposed industrial buildings on spread and strip footing foundations founded either directly on an 

approved glacial till subgrade or on engineered fill placed on an approved glacial till subgrade.  Due 

to relatively loose density of the upper deposits of glacial till at some of the borehole and test pit 

locations, it is recommended that the subgrade be inspected and approved by Kollaard Associates. 

In general, the excavations should be advanced through the loose glacial till to a minimum of 0.6 

metres below the underside of footing and an engineered pad should be placed on the approved 

subgrade surface. Footings prepared as per the geotechnical recommendations in the report may 

be designed using a serviceability limit state bearing pressure (SLS) of 200 kPa when founded on 

the engineered fill placed on the approved subgrade. 

 

Based on the requirement to be less than 3.0 metres from the bedrock surface and on the presence 

of the relatively loose material, it is expected that the underside of footing level will vary across the 

building footprints. It is recommended that prior to the time of excavation, after the final building 

locations are staked in the field by an Ontario Land Surveyor, additional test holes be put down 

immediately outside of the building footprints to verify the bedrock surface elevation. The USF can 

be adjusted accordingly.   

   

There are no geotechnical limitations with respect to the expected landscape grade raise at the site.  

 

Excavation of bedrock or deep excavations are not expected at the site. As such, significant 

seepage of groundwater into the excavations is not expected. Surface water flowing into 

excavations during rainfall or snow melt events should controlled by redirecting surface drainage 

and by pumping.   

 

The internal roadway and warehouse access surfaces should be built up using a heavy pavement 

structure consisting of 110 mm of asphaltic concrete underlain by 200 mm of OPSS Granular A 

base and 300 mm of OPSS Granular B Type II subbase. A biaxial Geogrid such as Terrafix 

Geosynthetics TBX2500 or equivalent, should be placed immediately below the sub-base on top of 

the geotextile fabric. A non-woven 6 ounce per square yard geotextile fabric should be placed 
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between the native subgrade and the granular sub-base. The portions of the roadway and the 

vehicular parking area not subject to heavy traffic can consist of 50 mm of asphaltic concrete 

underlain by 150 mm of OPSS Granular A base and 300 mm of OPSS Granular B Type II subbase 

followed by a biaxial geogrid.  A non-woven 6 ounce per square yard geotextile fabric should be 

placed between the native subgrade and the biaxial geogrid. 

 

The above and other related considerations are discussed in greater detail in the main body of the 

report.           
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1172 Walkley Road 
Ottawa, Ontario 
K1V 1P7 
 
 
RE: GEOTECHNICAL INVESTIGATION 
 PROPOSED INDUSTRIAL WAREHOUSE DEVELOPMENT 

2726 MOODIE DRIVE 
CITY OF OTTAWA, ONTARIO 

 

 

1 INTRODUCTION 
This report presents the results of a geotechnical investigation carried out for the above noted 

proposed industrial warehouse development to be located at 2726 Moodie Drive, City of Ottawa, 

Ontario (see Key Plan, Figure 1).  

 

The purpose of the investigation was to: 

• Identify the subsurface conditions at the site by means of a limited number of boreholes; 

• Based on the factual information obtained, provide recommendations and guidelines on the 

geotechnical engineering aspects of the project design; including bearing capacity and other 

construction considerations, which could influence design decisions.    

 

2 BACKGROUND INFORMATION AND SITE GEOLOGY 

2.1 Existing Conditions and Site Geology 

The site was formerly occupied by a commercial greenhouse operation and a single family dwelling.  

The greenhouses and single family dwelling have since been demolished and removed. The site is 

bordered on the west and south by residential development and farmland, on the north by 

Fallowfield Road followed by vacant property and on the east by Moodie Drive followed by 

commercial development. 
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Based on a review of the surficial geology map for the site area, it is expected that the site is 

generally underlain by coarse textured glaciomarine deposits consisting of sand, gravel, minor silt 

and clay (Glacial Till) overlying bedrock. A review of the bedrock geology map indicates that the 

bedrock underlying the site consists of limestone, dolostone, shale, arkose and sandstone of the 

Ottawa Group, Simcoe Group and Shadow Lake Formation. 

 

2.2 Proposed Development 

The site consists of about a 6.6 hectare (16.3 acres), irregular shaped property located southwest of 

the intersection of Moodie Drive and Fallowfield Road in the City of Ottawa, Ontario (see Key Plan, 

Figure 1).   

 

Based on information provided for the development, it is proposed to construct three industrial 

warehouse buildings. The proposed warehouse buildings will consist of the following: 

• Building A: 3968 square metres, 15 units 
• Building B: 4647 square metres, 17 units 
• Building C: 4091 square metres, 15 units. 
• Building D: 3690 square metres, 
• Building E: 3690 square metres 

The number of units in each building will vary from 14 to 17.  There is the potential for units to be 

combined within each building which will increase the unit size and reduce the number of units. It is 

understood that combining units will not affect the interior column spacing.  Each building will be 

divided by a structural fire wall located at about the midpoint of the length of the building.   

 

Preliminary information provided by the client indicates that the proposed buildings will consist of 

single storey, steel frame metal clad structures. The proposed buildings will be placed on 

conventional concrete spread footing foundations with a concrete slab-on-grade construction (no 

basement). It is noted however, there is a potential that fire water storage or stormwater storage 

may be located in a cistern under the floor slab of one of the buildings. If a cistern is located below 

the building, the portion of the floor above the cistern will be constructed as a structural floor 

supported by columns.  The interior layout of the buildings are not known at this time, however, it is 

understood the interiors will consist mostly of warehouse space along with some associated office 

spaces. The proposed buildings will be provided with an asphaltic concrete surfaced access 

roadway and parking lot.     
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The proposed development will be serviced by municipal water and by a private onsite septic 

system and a stormwater management facility.  

 

3 PROCEDURE 
The field work for this investigation was carried out on January 30, February 2 and April 14, 2023, at 

which time ten (10) boreholes numbered BH1 to BH10 were put down at the site using a track 

mounted drill rig equipped with a hollow stem auger owned and operated by CCC Environment and 

Geotechnical Drilling of Ottawa, Ontario and 6 test pits numbered TP1 to TP6 were put down using 

a track mounted excavator owned and operated by a local excavation contractor. The boreholes 

were put down within or in close proximity to the proposed building locations.  It is noted that the 

location and number of buildings has been revised since the field work was completed in 2023.  

However, due to the underlying subsurface conditions, it is considered that the borehole spacing 

across the site is appropriate to obtain the necessary geotechnical information required to provide 

geotechnical recommendations for the current proposed development. Test pits TP1 to TP6 were 

put down to confirm the subsurface conditions in the areas not encompassed by the boreholes and 

to confirm depth to bedrock. 

 

The subsurface soil conditions encountered at the test pits and boreholes were classified based on 

visual and tactile examination of the samples recovered (ASTM D2488 - Standard Practice for 

Description and Identification of Soils (Visual-Manual Procedure), standard penetration tests (ASTM 

D-1586 – Penetration Test and Split Barrel Sampling of Soils as well as laboratory test results on 

select samples. In situ vane shear testing (ASTM D-2573 Standard Test Method for Field Shear 

Test in Cohesive Soil) was not carried out as cohesive materials were not encountered. The soils 

were classified using the Unified Soil Classification System. Groundwater conditions at the 

boreholes and test pits were noted at the time of drilling. Groundwater was measured at a later date 

in standpipes put down within the boreholes. The test pits and boreholes were loosely backfilled 

with the excavated materials and auger cuttings upon completion of the fieldwork. 

 

Three soil samples (BH4 – SS4 – 2.3 – 2.9 m, BH8 – SS3 – 1.5 – 2.1 m & BH9 – SS5 – 3.0 – 3.6 

m) were submitted for Particle Size Analysis. The samples were selected based on depth and 

tactile examination to be representative of the various soil conditions encountered at the site.  
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One sample of soil (BH2 – SS3 – 1.5 – 2.1 m) was also delivered to a chemical laboratory for 

testing for any indication of potential soil sulphate attack and soil corrosion on buried concrete and 

steel.  

 

A total of 37 soil samples recovered from the boreholes were also tested for moisture content 

(ASTM D2216). 

 

The field work was supervised throughout by a member of our engineering staff who located the 

boreholes and test pits in the field, logged the boreholes and cared for the samples obtained. A 

description of the subsurface conditions encountered at the boreholes and test pits is given in the 

attached Record of Borehole and Test Pits Sheets. The results of the laboratory testing of the soil 

samples are presented in the Laboratory Test Results section and Attachment B following the text 

in this report. The approximate locations of the boreholes and test pits are shown on the attached 

Site Plan, Figure 2.  The ground surface elevation was obtained at each borehole and test pit 

location using GPS survey equipment and is referenced to the vertical geodetic datum of 

CGVD28:78. 

 

4 SUBSURFACE CONDITIONS 

4.1 General 

As previously indicated, a description of the subsurface conditions encountered at the boreholes is 

provided in the attached Record of Borehole and Test Pits Sheets following the text of this report. 

The borehole and test pit logs indicate the subsurface conditions at the specific hole locations only. 

Boundaries between zones on the logs are often not distinct, but rather are transitional and have 

been interpreted. Subsurface conditions at locations other than borehole and test pit locations may 

vary from the conditions encountered at the boreholes and test pits. 

 

The soil descriptions in this report are based on commonly accepted methods of classification and 

identification employed in geotechnical practice. Classification was in general completed by visual-

manual procedures with select samples being classified by laboratory testing. The soils were 

classified in the field based on visual and tactile inspection (ASTM D2488) and by the results of the 

standard penetration tests. Classification and identification of soil involves judgement and Kollaard 
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Associates Inc. does not guarantee descriptions as exact, but infers accuracy to the extent that is 

common in current geotechnical practice. 

 

The groundwater conditions described in this report refer only to those observed at the location and 

on the date the observations were noted in the report and on the borehole and test pit logs. 

Groundwater conditions may vary seasonally, or may be affected by construction activities on or in 

the vicinity of the site. 

 

The following is a brief overview of the subsurface conditions encountered at the boreholes and test 

pits.  

 

4.2 Fill  

Fill materials consisting of topsoil and either yellow brown silty sand with some gravel or yellow brown 

sand and gravel with some silt were encountered from the surface at boreholes BH1 and BH3. Fill 

materials consisting of grey brown silty clay were encountered at test pits TP4 and TP6. The fill 

materials extended to a depth of about 0.5 to 0.6 metres at the borehole and test pit locations. The fill 

materials were fully penetrated at all locations where encountered. 

 
4.3 Topsoil 

About a 0.1 to 0.7 metre thickness of topsoil was encountered from the ground surface or below the 

fill materials at all of the test holes. The material was classified as topsoil based on the colour and 

the presence of organic materials. The identification of the topsoil layer is for geotechnical purposes 

only and does not constitute a statement as to the suitability of this layer for cultivation and 

sustainable plant growth.  

 
4.4 Glacial Till  

A deposit of red brown or yellow brown to grey brown silty sand with some gravel, cobbles, boulders 

and a trace of clay (glacial till) was encountered beneath the topsoil in all boreholes. The glacial till 

was encountered at depths ranging between 0.2 and 0.8 metres below the existing ground surface. 

The results of standard penetration tests completed in the glacial till gave N values of between 3 

and 100 blows per 0.3 metres, indicating a very loose to very dense state of compaction. Boreholes 

BH5 to BH7 were terminated within the glacial till at a depth of about 1.8 metres below the existing 
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ground surface. The glacial till was fully penetrated in boreholes BH1 to BH4 and boreholes BH8 to 

BH10, as well as in test pits TP1 to TP6. The glacial till was about 0.7 to 4.0 metres thick where fully 

penetrated. 

 

The results of three hydrometer tests (ASTM D422 and D2216) on samples of soil (BH4 –SS4 – 2.3 

– 2.9 m, BH8 – SS3 – 1.5 – 2.1 m & BH9 – SS5 – 3.0 – 3.6 m) indicate the samples have the 

following: 

 

Sample Depth(metres) % Gravel % Sand % Silt % Clay 
BH4-SS4 2.3 – 2.9 10.5 42.4 38.1 9.0 
BH8-SS3 1.5 – 2.1 7.3 54.7 30.0 8.0 
BH9-SS5 3.0 – 3.6 16.8 46.3 30.9 6.0 

 
The results are located in Attachment B.  

 

4.5 Bedrock 

Practical refusal on bedrock or large boulders was encountered in boreholes BH1 to BH4 and BH8 

to BH10 as well as test pits TP1 to TP6 at depths between 1.5 and 4.2 metres. 

 

4.6 Moisture Contents 

A total of 37 soil samples were also tested for moisture content (ASTM D2216). The measured 

moisture contents of the soil samples ranged from 8 to 51 percent. The results of the moisture 

content are included on the Record of Borehole sheets following the text of this report.  

 

4.7 Groundwater 

Some groundwater was encountered in boreholes BH1 to BH4, BH6 and BH7 at the time of drilling 

on January 30, 2023, at depths ranging from about 0.9 to 1.8 metres below the existing ground 

surface. Boreholes BH5 and BH8 to BH10 were dry at the time of drilling on January 30 and 

February 2, 2023. Some groundwater was encountered at test pits TP1 to TP6 at depths between 

1.0 to 1.5 metres below the existing ground surface at the time of excavation, April 14, 2023. 

Groundwater was measured in standpipes installed within boreholes BH8 and BH10 at depths of 

about 2.0 and 0.8 metres, respectively, below the existing ground surface on February 14, 2023. 
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Groundwater levels are expected to fluctuate seasonally. Higher groundwater levels are expected 

during wet periods of the year, such as early spring.  A peizometer was installed in borehole BH8 to 

monitor the groundwater level.   

 

4.8 Corrosivity on Reinforcement and Sulphate Attack on Portland Cement 

The results of the laboratory testing of a soil sample submitted for chemistry testing related to 

corrosivity is summarized in the following table.   

 

Item Threshold of Concern Test Result Comment 
Chlorides (Cl) Cl > 0.04 % 0.00054 Negligible 
pH pH < 5.5  7.87 Negligible concern 
Resistivity R < 20,000 ohm-cm  11400 Mildly Corrosive 
Sulphates (SO4) SO4 > 0.1%  <0.0020 Negligible concern 
 

The results of the laboratory testing of a soil sample for sulphate gave a percent sulphate of less 

than 0.0020. The National Research Council of Canada (NRC) recognizes four categories of 

potential sulphate attack of buried concrete based on percent sulphate in soil. From 0 to 0.10 

percent the potential is negligible, from 0.10 to 0.20 percent the potential is mild but positive, from 

0.20 to 0.50 percent the potential is considerable and 0.50 percent and greater the potential is 

severe. Based on the above, the soils are considered to have a negligible potential for sulphate 

attack on buried concrete materials and accordingly, conventional GU or MS Portland cement may 

be used in the construction of the proposed concrete elements. 

 

The pH value for the soil sample was reported to be at 7.87, indicating a durable condition against 

corrosion. This value was evaluated using Table 2 of Building Research Establishment (BRE) 

Digest 362 (July 1991).The pH is greater than 5.5 indicating the concrete will not be exposed to 

attack from acids.  

 

The chloride content of the sample was also compared with the threshold level and present 

negligible concrete corrosion potential. 
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Corrosivity Rating for soils ranges from extremely corrosive with a resistivity rating <1000 ohm-cm 

to non-corrosive with a resistivity of >20,000 ohm-cm as follows: 

Soil Resistivity (ohm-cm) Corrosivity Rating 
>  20,000 non- corrosive 
10,000 to 20,000 mildly corrosive 
5,000 to 10,000 moderately corrosive 
3,000 to 5,000 corrosive 
1,000 to 3,000 highly corrosive 
< 1,000 extremely corrosive 
 

The soil resistivity was found to be 11400 ohm-cm for the sample analyzed making the soil mildly 

corrosive for buried steel. Increasing the specified strength and increasing concrete cover or 

increasing the specified strength and adding air entrainment into any reinforced concrete in contact 

with the soil is recommended.  Additional special protection, other than listed above, is not required 

for reinforcement steel within the concrete foundation walls. 

  

The laboratory results are presented in Attachment C following this report. 

 

 

5 GEOTECHNICAL GUIDELINES AND RECOMMENDATIONS  

5.1 General 

This section of the report provides engineering guidelines on the geotechnical design aspects of the 

project based on our interpretation of the information from the test holes and the project 

requirements. It is stressed that the information in the following sections is provided for the 

guidance of the designers and is intended for this project only. Contractors bidding on or 

undertaking the works should examine the factual results of the investigation, satisfy themselves as 

to the adequacy of the information for construction, and make their own interpretation of the factual 

data as it affects their construction techniques, schedule, safety and equipment capabilities. 

 

The professional services for this project include only the geotechnical aspects of the subsurface 

conditions at this site. The presence or implications of possible surface and/or subsurface 

contamination resulting from previous uses or activities at this site or adjacent properties, and/or 

resulting from the introduction onto the site of materials from offsite sources are outside the terms of 

reference for this report. 
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The allowable bearing pressure for any footings depends on the depth of the footings below original 

ground surface, the width of the footings, and the height above the original ground surface of any 

landscape grade raise adjacent to the foundations and the thickness of the soils deposit beneath the 

footings. 

  

5.2 Foundations for Proposed Commercial Buildings  

It is understood that the proposed commercial buildings will consist of conventional concrete spread 

footing foundations complete with cast-in-place concrete foundation walls and concrete slab-on-

grade construction and no basements.   

 

In order for a Seismic Site Classification of Site Class A to be utilized for the design of the proposed 

buildings, the USF must be less than 3.0 metres from the surface of the underlying bedrock. As 

such, it is expected that the underside of footing elevation will vary and the proposed cast-in-place 

concrete foundation walls may be taller than normally required to provide sufficient cover for frost 

protection purposes.   

 

5.3 Foundation Excavation 

As previously indicated, the subsurface conditions encountered at the boreholes advanced during 

the investigation consisted of fill materials (silty sand or sand and gravel) and/or topsoil overlying 

glacial till, followed by bedrock with depth.   

  

The excavations for the foundation should be taken through any fill, topsoil or otherwise deleterious 

material to bear on the native, undisturbed red brown or yellow brown glacial till subgrade. The 

sides of the excavations should be sloped in accordance with the requirements of Ontario 

Regulation 213/91, s. 226 under the Occupational Health and Safety Act. According to the Act, the 

native soils at the site can be classified as Type 3 soil, however, this classification should be 

confirmed by qualified individuals as the site is excavated and if necessary, adjusted.  

 

It is expected that the side slopes of the excavation will be stable in the short term provided the 

walls are sloped at 1H:1V through the fill materials and native glacial till to the bottom of the 
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excavation and provided no excavated materials are stockpiled within 3 metres of the top of the 

excavations. 

 

5.4 Groundwater in Excavation and Construction Dewatering 

 

Groundwater was measured in boreholes BH1 to BH4, BH6 and BH7 at the time of drilling on 

January 30 and February 2, 2023 at about 0.9 to 1.8 metres below the existing ground surface. 

Boreholes BH5 and BH8 to BH10 were dry at the time of drilling. Water was measured in 

standpipes placed within the boreholes BH8 and BH10 at about 2.0 and 0.8 metres, respectively, 

below the existing ground surface on February 14, 2023.  It is considered that the groundwater 

encountered within the boreholes and test pits consists of surface infiltration trapped above the 

relatively impervious very dense glacial till and bedrock. It is expected that the proposed USF for 

the building foundations will be placed below the level at which water was encountered within the 

test holes.  

 

The groundwater inflow from the native soils into the foundation excavations during construction, if 

any, should be handled by pumping from sumps within the excavations.  The permeability of the 

compact to dense glacial till is relatively low.  As such significant flow into the excavation from any 

elevated ground water is unlikely.  There may be some inflow from groundwater perched between 

the topsoil and or fill layer and the upper layers of the glacial till during the seasonally wetter portion 

of the year.  This inflow is also expected to be limited.  As such it is expected that a permit to take 

water will not be necessary prior to the excavation.  If groundwater is encountered, registration on 

the Enviromental Activity Sector Registry for construction dewatering as per O.Reg 63/15 is 

expected to be sufficient.   
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5.5 Subsurface Conditions at the Underside of Footing Level and USF Elevation 

It is expected that the subgrade immediately below the proposed footing level will consist of glacial 

till. Once the excavations for the foundations are complete, the exposed subgrade should be 

inspected by a qualified geotechnical person. Should the subgrade consist of loose or loose to 

compact glacial till, the subgrade should be sub-excavated to remove the loose or loose to compact 

material to a depth of 0.6 metres below the underside of footing elevation.   

 

The proposed underside of footing elevation for each section of foundation wall for each of the 

proposed buildings is provided on the attached drawing 221099-USF. As previously indicated, 

these elevations have been set to ensure that the footings are not greater than 3 metres above the 

underlying bedrock and that the footings will be founded below the depth of seasonal frost 

penetration.   

 

5.6 Conventional Spread Footing Foundations 

The allowable bearing pressure for any footings depends on the depth of the footings below original 

ground surface, the width of the footings, and the height above the original ground surface of any 

landscape grade raise adjacent to the foundation.  

 

For the proposed commercial buildings, a maximum allowable bearing pressure of 200 kilopascals 

using serviceability limit states design and a factored ultimate bearing resistance of 400 kilopascals 

using ultimate limit states design, may be used for the design of conventional strip footings or pad 

footings founded on the dense glacial till or on a suitably constructed engineered pad placed on the 

compact to dense glacial till. 

 

The maximum total and differential settlement of the footings are expected to be less than 25 

millimetres and 20 millimetres, respectively, using the above allowable bearing pressure and 

resistance. There is no maximum grade raise associated with the above allowable bearing 

pressure.    

 

The subgrade surface should be inspected and approved by geotechnical personnel prior to 

placement of any granulars. 
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5.7 Engineered Fill 

Should the complete removal of all fill materials and any otherwise deleterious material result in a 

subgrade below the proposed founding level, any fill required to raise the footings for the proposed 

building to founding level should consist of granular material meeting Ontario Provincial Standards 

Specifications (OPSS) requirements for Granular A or Granular B Type II and should be compacted 

in maximum 300 millimetre thick loose lifts to 98 percent of the standard Proctor maximum dry 

density. It is considered that the engineered fill should be compacted using dynamic compaction 

with a large diameter vibratory steel drum roller or diesel plate compactor. If a diesel plate 

compactor is used, the lift thickness may need to be restricted to less than 200 mm to achieve 

proper compaction. Compaction should be verified by a suitable field compaction test method. 

 

To allow the spread of load beneath the foundations, the engineered fill should extend out from the 

outside edges of the footings for a horizontal distance of 0.5 metres and then down and out at a 

slope of 1 horizontal to 1 vertical, or flatter. The excavations for the structure should be sized to 

accommodate this fill placement. 

 

The first lift of engineered fill material should have a thickness of 300 millimetres in order to protect 

the subgrade during compaction. It is considered that the placement of a geotextile fabric between 

the engineered fill and the subgrade is not necessary where granular materials meeting the grading 

requirements for OPSS Granular A or Granular B Type I or Type II are placed on a glacial till 

subgrade above the normal ground water level.  

 

Where the subgrade surface consists of glacial till below the water table, a 6 ounce per square yard 

nonwoven geotextile fabric should be placed between the engineered fill and the glacial till 

subgrade. The first lift of engineered fill should consist of coarse (106 mm or 4 inch) Granular B 

Type II material placed in a minimum lift thickness of 300 mm. This lift should be compacted to 95 

percent of the standard Proctor maximum dry density using a large steel drum vibratory roller. All 

vibration should be stopped during compaction immediately if pumping starts to occur. It is 

recommended that trucks are not used to place the engineered fill on the subgrade. The fill should 

be dumped at the edge of the excavation and moved into place with a tracked bulldozer or 

excavator.    
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The native soils at this site will be sensitive to disturbance from construction operations and from 

rainwater or snowmelt, and frost. In order to minimize disturbance, construction traffic operating 

directly on the subgrade should be kept to an absolute minimum and the subgrade should be 

protected from below freezing temperatures. 

 
5.8 Frost Protection Requirements for Spread Footing Foundations 

In general, all exterior foundation elements and those in any unheated parts of the proposed 

building should be provided with at least 1.5 metres of earth cover for frost protection purposes.  

Isolated, unheated foundation elements adjacent to surfaces, which are cleared of snow cover 

during winter months should be provided with a minimum 1.8 metres of earth cover for frost 

protection purposes.  

 

Where less than the required depth of soil cover can be provided, the foundation elements should 

be protected from frost by using a combination of earth cover and extruded polystyrene rigid 

insulation. A typical frost protection insulation detail could be provided upon request, if required. 

 

5.9 Foundation Wall Drainage 

5.9.1 Slab on Grade Construction 

Provided the proposed finished floor surfaces are everywhere above the exterior finished grade, the 

granular materials beneath the proposed floor slab are properly compacted and provided the 

exterior grade is adequately sloped away from the proposed buildings, no perimeter foundation 

drainage system is required. 

 

5.9.2 Structural Slab with Cistern 

There is a potential that a cistern is to be constructed below the floor slab in one or more of the 

buildings for water storage for firefighting purposes or for stormwater storage.  

 

Where the cistern is used for fire water storage, the cistern should be designed to resist any 

potential buoyancy.  Perimeter and under slab drainage can be placed around the cistern walls and 

beneath the cistern floor slab.  The drainage can discharge by gravity to the storm system.  In this 

case, the maximum buoyancy forces can be assumed equal to the 100 year storage level of 116.75 

m.  Alternatively, no drainage system may be used and the buoyancy forces should be assumed 



Geotechnical Investigation for 
Proposed Industrial Development  

   2726 Moodie Drive 
          1000198532 Ontario Inc.      City of Ottawa, Ontario 
 October 24, 2025 -14 - 221099 
 

Civil    •    Geotechnical    •    Structural    •    Environmental    •    Hydrogeology 
 

equal to the exterior ground surface adjacent the building in question.  The perimeter drain can 

consist of a conventional perforated weeping tile complete with a surround of 20 mm clear stone.  

The under slab drainage tile should be spaced at a maximum of 6 m on center.  The weeping tile 

should be sock covered.  

  

Where the cistern is used for stormwater storage it is suggested that the cistern floor consist of a 

minimum 6 ounce per square yard non-woven geotextile filter topped with a 0.3 m thick layer of 20 

mm clearstone.  If the cistern floor consists of non-woven geotextile topped with clear stone there 

will be no buoyancy forces and foundation drainage will not be required.  The cistern will discharge 

by gravity to the storm system.   

 

5.10 Foundation Wall Backfill 

The native soils encountered at this site are considered to be frost susceptible. As such, to prevent 

possible foundation frost jacking, the backfill against any unheated or insulated walls or isolated 

walls or piers should consist of free draining, non-frost susceptible material. If imported material is 

required, it should consist of sand or sand and gravel meeting OPSS Granular B Type I grading 

requirements.  

 

Alternatively, foundations could be backfilled on the exterior with native material in conjunction with 

the use of an approved proprietary drainage layer system (such as Platon System Membrane) 

against the foundation wall. There is potential for possible frost jacking of the upper portion of some 

types of these drainage layer systems if frost susceptible material is used as backfill. To mitigate 

this potential, the upper approximately 0.6 metres of the foundation should be backfilled with non-

frost susceptible granular material. 

 

Where the granular backfill will ultimately support a pavement structure or walkway, it is suggested 

that the wall backfill material be compacted in 250 millimetre thick lifts to 95 percent of the standard 

Proctor dry density value. In that case any native material proposed for foundation backfill should 

be inspected and approved by the geotechnical engineer. 
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5.11 Slab on Grade Support 

As stated above, it is expected that the proposed buildings will be founded on native glacial till or on 

an engineered pad placed on the native subgrade. For predictable performance of the proposed 

concrete floor slabs, all existing fill material, topsoil and any otherwise deleterious material should 

be removed from below the proposed floor slab areas. The exposed native subgrade surface 

should then be inspected and approved by geotechnical personnel. Any soft areas evident should 

be subexcavated and replaced with suitable engineered fill.   

 

The fill materials beneath the proposed concrete floor slab on grades should consist of a minimum 

of 150 millimetre thickness of crushed stone meeting OPSS Granular A immediately beneath the 

concrete floor slab followed by sand, or sand and gravel meeting the OPSS for Granular B Type I, 

or crushed stone meeting OPSS grading requirements for Granular B Type II, or other material 

approved by the Geotechnical Engineer. The fill materials should be compacted in maximum 300 

millimetre thick lifts to at least 95 percent of the standard Proctor maximum dry density. 

 

The slabs should be structurally independent from walls and columns, which are supported by the 

foundations. This is to reduce any structural distress that may occur as a result of differential soil 

movement. If it is intended to place any internal non-load bearing partitions directly on the slab-on-

grades, such walls should also be structurally independent from other elements of the building 

founded on the conventional foundation system so that some relative vertical movement between 

the floor slabs and foundations can occur freely.  

 

The concrete floor slabs should be saw cut at regular intervals to minimize random cracking of the 

slab due to shrinkage of the concrete. The saw cut depth should be about one quarter of the 

thickness of the slab. The crack control cuts should be placed at a grid spacing not exceeding the 

lesser of 25 times the slab thickness or 4.5 metres. The slabs should be cut as soon as it is possible 

to work on the slabs without damaging the surface of the slabs.  
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5.12 Seismic Design for the Proposed Commercial Building 

5.12.1 Seismic Site Classification (MASW Analysis) 

On December 21, 2022, a multichannel analysis of surface waves (MASW) test was performed by 

Golder Associates Ltd. Personnel. Based on the results of the MASW test performed at the site, the 

average shear wave velocity (Vs30) in the upper soils is 2023 m/s. Part 4 of the Ontario Building 

Code provides the following information in sentence 4.1.8.4:  If the average properties of the soils in 

the upper 30 meters have an average shear wave velocity of greater than 1500 m/s the Site Class 

is Site Class A.  The separation distance between the rock and the footing must not be greater than 

3.0 m in order to use a Site Class A. 

 

As discussed in Section 5.2 of this report, the footings will be founded less than 3.0 metres from the 

underlying bedrock.  Based on the shear wave velocities for this site and the separation distance 

between the footing and the bedrock, the Seismic Site Classification according to the 2012 Ontario 

Building Code Table 4.1.8.4A is Site Class A (Rock). The results of the analysis are included as 

Attachment A. 

 

5.12.2 National Building Code Seismic Hazard Calculation 

 

The online 2015 National Building Code Seismic Hazard Calculation was used to verify the seismic 

conditions at the site. The design Peak Ground Acceleration (PGA) for the site was calculated as 

0.262 with a 2% probability of exceedance in 50 years based on the interpolation of the 2015 

National Building Code Seismic Hazard calculation. The seismic site classification for the site is 

indicated to be Seismic Site Class A. The results of the calculation are attached in Attachment D 

following the text of this report.  

 

5.12.3 Potential for Soil Liquefaction 

 
As previously indicated, the soils below the proposed foundations will consist of glacial till overlying 

bedrock at about 1.5 to 4.2 metres below the existing ground surface. Soils of this nature and 

thickness are not considered to be susceptible to liquefaction under seismic conditions. As such 

there is no risk to the buildings at the site resulting from seismic liquefaction. 

 



Geotechnical Investigation for 
Proposed Industrial Development  

   2726 Moodie Drive 
          1000198532 Ontario Inc.      City of Ottawa, Ontario 
 October 24, 2025 -17 - 221099 
 

Civil    •    Geotechnical    •    Structural    •    Environmental    •    Hydrogeology 
 

6 SITE SERVICES 

6.1 Excavation 

The excavations for the site services will be carried out through fill materials, topsoil and glacial till. 

For the purposes of Ontario Regulation 213/91 the soils at the site can be considered to be Type 3 

soil. The sides of the excavations in overburden materials should be sloped in accordance with the 

requirements in Ontario Regulation 213/91 under the Ontario Occupational Health and Safety Act. 

That is, open cut excavations with overburden deposits should be carried out with side slopes of 1 

horizontal to 1 vertical, or flatter. Where space constraints dictate, the excavation and backfilling 

operations should be carried out within a tightly fitting, braced steel trench box. 

 

Based on the depths at which groundwater was measured within the boreholes it is expected that 

some groundwater will be encountered during excavation.  Permeability tests were completed in the 

upper soils at the site using a Guelph Permeameter.  The results of the test are discussed in section 

8.2 of this report.  Due to the relatively low permeability of the glacial till and the varying depth at 

which the groundwater was encountered, it is considered that significant groundwater flow into any 

excavation is unlikely and a permit to take water will not be required.  It is it is anticipated that there 

will be some groundwater inflow into the excavation for the site services and registration on the 

Environmental Activity Sector Registry (EASR) as per O.Reg. 63/16 is expected to be sufficient.   

 

Any groundwater inflow into the service trenches should be handled by pumping from sumps from 

within the excavations. 

 

6.2 Pipe Bedding and Cover Materials 

It is suggested that the service pipe bedding material consist of at least 150 millimetres of granular 

material meeting OPSS requirements for Granular A. A provisional allowance should, however, be 

made for sub-excavation of any existing fill or disturbed material encountered at sub-grade level. 

Granular material meeting OPSS specifications for Granular B Type II could be used as a sub-

bedding material. The use of clear crushed stone as bedding or sub-bedding material should not be 

permitted. 

 

Cover material, from pipe spring line to at least 300 millimetres above the top of the pipe, should 

consist of granular material, such as OPSS Granular A. 
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The sub-bedding, bedding and cover materials should be compacted in maximum 200 millimetre 

thick lifts to at least 95 percent of the standard Proctor maximum dry density using suitable vibratory 

compaction equipment. 

 

6.3 Trench Backfill 

The general backfilling procedures should be carried out in a manner that is compatible with the 

future use of the area above the service trenches. 

 

In areas where the service trench will be located below or in close proximity to existing or future 

roadway or parking areas, acceptable native materials should be used as backfill between the 

roadway or parking area sub-grade level and the depth of seasonal frost penetrations (i.e. 1.8 

metres below finished grade) in order to reduce the potential for differential frost heaving between 

the area over the trench and the adjacent section of roadway.  

 

Where native backfill is used, it should match the native materials exposed on the trench walls.  

Some of the native materials from the lower part of the trench excavations may be wet of optimum 

for compaction. Depending on the weather conditions encountered during construction, some 

drying of materials and/or recompaction may be required. Any wet materials that cannot be 

compacted to the required density should either be wasted from the site or should be used outside 

of existing or future roadway areas. Backfill below the zone of seasonal frost penetration could 

consist of either acceptable native material or imported granular material conforming to OPSS 

Granular B Type I. If the native material is not suitable for backfill, imported granular material may 

have to be used. If imported granular materials are used, suitable frost tapers should be used OPSD 

802.013.    

 

To minimize future settlement of the backfill and achieve an acceptable sub-grade for the roadways, 

sidewalks, etc., the trench should be compacted in maximum 300 millimetre thick lifts to at least 95 

percent of the standard Proctor maximum dry density. The specified density may be reduced where 

the trench backfill is not located or in close proximity to existing or future roadways, driveways, 

sidewalks, or any other type of permanent structure. 
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7 ACCESS ROADWAY AND PARKING LOT PAVEMENTS 

7.1 Subgrade Preparation  

In preparation for pavement construction at this site any topsoil, fill materials, soft, wet or 

deleterious materials should be removed from the proposed access roadway and parking lot area. 

The exposed subgrade surface should then be proof inspected and approved by geotechnical 

personnel. It is considered that the subgrade should consist of glacial till. Any soft or unacceptable 

areas evident should be subexcavated and replaced with suitable earth borrow material. The 

subgrade should be shaped and crowned to promote drainage of the roadway and parking area 

granulars. Following approval of the preparation of the subgrade, the pavement granulars may be 

placed. 

 

For any areas of the site that require the subgrade to be raised to proposed roadway and parking 

area subgrade level, the material used should consist of OPSS select subgrade material or OPSS 

Granular B Type I or Type II. Recycled asphaltic concrete or Portland cement concrete crushed to 

meet the grading requirements for OPSS Granular A or Granular B Type II may also be used to 

raise the site to the proposed roadway or parking area subgrade level.  Materials used for raising 

the subgrade to proposed roadway and parking area subgrade level should be placed in maximum 

300 millimetre thick loose lifts and be compacted to at least 95 percent of the standard Proctor 

maximum dry density using suitable compaction equipment.   

 

It is noted that the most earth borrow and select subgrade materials are sensitive to changes in 

water content, precipitation and frost heaving. As such, unless the fill material placement is planned 

during the dry periods of the year (June to August), precipitation and freezing conditions may 

prevent adequate compaction of these materials.  

 

7.2 Parking Area and Roadway Structure 

The subgrade of the proposed parking areas, access roads at the site will be comprised of glacial 

till, or approved material used to raise the grades to the proposed subgrade level.  The following 

pavement structures for the proposed parking areas and roadways can be placed following 

approval of the subgrade surface by geotechnical personnel:   
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7.2.1 Light Duty Pavement 

For pavement areas subject to cars and light trucks the pavement should consist of: 

  50 millimetres of Superpave 12.5 hot mix asphaltic concrete over 

  150 millimetres of OPSS Granular A base over 

  300 millimetres of OPSS Granular B, Type II subbase 

   (50 or 100 millimetre minus crushed stone) 

  Biaxial Geogrid such as Terrafix Geosynthetics TBX2500 or equivalent 

Non-woven geotextile fabric (6 oz/sqy) such as Terrafix 360R or Thrace-Ling 150EX 

or approved alternative. 

Performance grade PG 58-34 asphaltic concrete should be specified 

 

7.2.2 Heavy Duty Pavement 

For pavement areas subject to heavy truck loading the pavement should consist of: 

  50 millimetres of Superpave 12.5 hot mix asphaltic concrete over 

  60 millimetres of Superpave 19 hot mix asphaltic concrete over 

  200 millimetres of OPSS Granular A base over 

  300 millimetres of OPSS Granular B, Type II subbase 

   (50 or 100 millimetre minus crushed stone) 

  Biaxial Geogrid such as Terrafix Geosynthetics TBX2500 or equivalent 

  Non-woven geotextile fabric (6 oz/sy) such as Terrafix 360R or Thrace-Ling 150EX 

  or approved alternative. 

Traffic Category D - Performance grade PG 64-34 asphaltic concrete should be specified.  

 

Compaction of the granular pavement materials should be carried out in maximum 300 millimetre 

thick loose lifts to 100 percent of the standard Proctor maximum dry density value using suitable 

vibratory compaction equipment.  Both the geogrid and the geotextile fabric should be installed with 

a minimum overlap of 0.3 m.  The overlap location in the geogrid should not be at the same location 

as the overlap location of the geotextile fabric.   

 

As discussed in section 8.1 below, the clearstone over the storm chambers used as part of the 

stormwater management facility will encroach on the pavement subbase.  It is considered that the 

specified geogrid and geotextile fabric be placed over the clearstone cover over the chambers and 

that the subbase thickness be reduced accordingly.    
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The above pavement structures will be adequate on an acceptable subgrade, that is, one where 

any roadway fill has been adequately compacted. If the roadway subgrade is disturbed or wetted 

due to construction operations or precipitation, the granular thicknesses given above may not be 

adequate and it may be necessary to increase the thickness of the Granular B Type II subbase.  

The locations where the proposed light duty pavement structure is intended to be used has been 

illustrated on Kollaard drawing 221099-USF (attached).  All areas not intended as light duty should 

be paved with the heavy duty pavement structure.   

 
7.3 Roadway Embankments 

It is understood that the proposed roadway will require significant grade raise in relatively close 

proximity to the south property line of the site in order to achieve the desired grade of the proposed 

roadway and associated parking area. 

 

As indicated above, the subgrade for the proposed roadway can be raised to the underside of the 

proposed subbase layer using native glacial till material or other approved material.  This material 

should be placed in lifts and compacted to a minimum of 95% SPMDD.  The temporary side slopes 

of the embankment, formed by the placement of this material, will be stable during construction 

provided they are not steeper than 1 horizontal to 1 vertical.   

 

Final fill slopes of 3.0 horizontal to 1 vertical, or flatter, could be used for Granular B Type I, earth 

borrow, or Select Subgrade Material. Final slopes constructed with Granular B Type II could be 

constructed at about 2.5 horizontal to 1 vertical or flatter. Side slopes of 1.5 horizontal to 1 vertical, 

or flatter, could be used for embankments supported by a minimum thickness of 0.6 metres of well 

shattered and graded rock fill material. Fractured or crushed rock meeting the grading requirements 

for OPSS 1004 R-50 riprap with a maximum equivalent cube size of 26 cm could be used.   

 
8 STORMWATER MANAGEMENT DESIGN CONSIDERATIONS 

8.1 Underground Storage Chambers 

The proposed stormwater management design includes a system of underground storage 

chambers which will be located under the roadway north of Buildings A, B and C and along both 
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sides of Buildings E and F.  The stormwater storage chambers should be designed to 

accommodate HS25 loading when installed in accordance with manufactures recommendations.   

 

It is noted that the stormwater management design provided by Kollaard under separate report 

indicates that the proposed chambers will consist of both NDS SC-18 and NDS SC34E chambers.  

These chambers require a minimum 0.457 m cover with rigid pavement and 0.6 m for flexible 

pavement.   Based on the design inverts, the cover will range from 0.61 to 1.16 m.  As such the 

minimum cover will be achieved.  The clearstone used as bedding, backfill and cover for the 

chambers should be well consolidated using the compaction equipment specified by the 

manufacturer.   

 

The chambers require 0.23 m of 20 to 50 mm angular crushed washed clear stone below the 

chambers and 0.15 m of 20 to 50 mm angular crushed washed clear stone above the chambers.  

This 0.15 m of clearstone will interfere with the pavement structure clearstone above include Since 

the heavy duty pavement structure has total thickness of 0.61 m, the clearstone above the 

chambers will encroach on the pavement structures.  Where the clearstone encroaches into the 

pavement structure, the subbase thickness can be reduced accordingly.   

 
8.2 Infiltration – Permeameter Testing 

The native soils below the topsoil layer consist of glacial till material as confirmed by particle size 

analysis completed on samples selected to be representative of the soils encountered at the site.  

As previously indicated the results of the particle size analysis are included in Attachment B of this 

report.   

 

In-situ hydraulic conductivity testing was competed at the site using a Guelph Permeameter 

following the testing procedure specified for the Guelph Permeameter.  During the testing 

procedure, hand auger holes were advanced to the depths at which the testing was completed.  

The soil conditions were observed in the hand auger holes verified that the soils encountered at the 

test locations were in keeping with the subsurface conditions expected based on the bore holes and 

test pits previously advanced.    

 

The results of the testing and associated calculations are included as Attachment E following this 

report. 
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The results of the calculations based on the in-situ hydraulic conductivity tests gave a coefficient of 

permeability of between 2.0 *10-7 and 2.2 *10-7 cm/s. 

 

The following table obtained from the Low Impact Development Stormwater Management Planning 

and Design Guide - Appendix C produced by Credit Valley Conservation and Toronto and Region 

Conservation indicates the relationship between the Percolation Time, Coefficient of Permeability 

and Infiltration Rate. 

  

 
From the above comparison, the existing soils within 1 metre of the bottom of the infiltration trenches 

would have an estimated infiltration rate of 12 millimetres/hour.  

 

Based on these correlations, it is considered that a percolation time of T = 50 min/cm, a coefficient 

of permeability of K = 2x10-7 cm/sec and an infiltration rate of 0.12 cm/hr should be used to 

calculate infiltration when using low impact design for stormwater management.   

 

8.3 Seasonably High Ground Water Level for LID design 

As previously discussed, the groundwater was measured in boreholes BH1 to BH4, BH6 and BH7 

at the time of drilling on January 30 and February 2, 2023 at about 0.9 to 1.8 metres below the 

existing ground surface. Boreholes BH5 and BH8 to BH10 were dry at the time of drilling. Water 

was measured in standpipes placed within the boreholes BH8 and BH10 at about 2.0 and 0.8 

metres, respectively, below the existing ground surface on February 14, 2023.   
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Perched groundwater was encountered at the interface between the topsoil and glacial till at the 

time of the Permeameter testing  It is expected that the perch groundwater resulted from the resent 

rainfall event an water being trapped on the relatively impervious glacial till layer below the topsoil  

Since this perched water could impact LID design, it is recommended that LID infiltration techniques 

do not be relied on at the site.   

 

9 CONSTRUCTION CONSIDERATIONS  

9.1 Protection of Subgrade and Temporary Construction Access Roads 

The native glacial till at this site will be sensitive to disturbance from construction operations, from 

rainwater or snow melt and frost. In order to minimize disturbance, construction traffic operating 

directly on the subgrade should be kept to an absolute minimum and the subgrade should be 

protected from below freezing temperatures. 

 

Significant quantities of fill material will be required to raise the existing ground surface elevations to 

the proposed design grade.  In addition, significant quantities of granular materials will be required for 

the road structure and for engineered fill within the building foot prints.  The proposed heavy duty 

pavement structure when complete will be sufficient to accommodate the truck traffic necessary to 

bring in these materials.  However, a partially completed pavement structure will not be sufficient.  In 

addition, the existing ground surface and the existing native glacial till are not structurally adequate to 

accommodate any repeated truck loads required to bring fill onto the site.   

 

In order to prevent damage to the subgrade during the import of grade raise fill materials and 

engineered fill materials, temporary construction access roads should be constructed.  These 

temporary roads should have a minimum top width of 4 metres and should have a minimum granular 

thickness of 0.6 metres before subjected to any significant truck traffic. The side slopes of the 

temporary road can be constructed at 1H to !V.  The granular material used to construct the 

temporary road can consist of OPSS Granular B Type II or any other granular material approved by 

the geotechnical engineer.  The temporary road could be constructed by temporarily thickening the 

Granular B subbase on a portion of the access roadways and parking area.  The temporary road 

thickness may have to be increased depending on the granular material used.  The temporary road 

should be constructed on an approved subgrade.  The temporary road should be maintained as 

required.   
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9.2 Review of Final Design Drawings 

It is suggested that the final design drawings for the project, including the proposed site grading 

plan, be reviewed by the geotechnical engineer to ensure that the guidelines provided in this report 

have been interpreted as intended.  

 

9.3 Inspections 

The engagement of the services of the geotechnical consultant during construction is required to 

confirm that the subsurface conditions throughout the proposed development do not materially differ 

from those given in the report and that the construction activities do not adversely affect the intent 

of the design. 

 

The engagement of the services of the geotechnical consultant during all stages of the placement of 

the storm chambers is required to ensure that the storm chambers are placed on an adequately 

prepared subgrade, the granular thickness below the storm chambers conforms to project design 

and that the backfill and cover has been placed in a manner that will support the roadways and 

parking areas above the storm chambers.   

 

All foundation areas and any engineered fill areas for the proposed buildings should be inspected 

by Kollaard Associates Inc. to ensure that a suitable subgrade has been reached and properly 

prepared. The placing and compaction of any granular materials beneath the foundations should be 

inspected to ensure that the materials used conform to the grading and compaction specifications. 

 

The subgrade for the access roadway and parking areas should be inspected and approved by 
geotechnical personnel. The placement of the non-woven geotextile fabric and the geogrid should 
be verified prior to the placement of any granular material.  In situ density testing should be carried 
out on the roadway and parking area granular materials to ensure the materials meet the 
specifications from a compaction point of view.   
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ATTACHMENT A 

 
MASW Survey Results 
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ATTACHMENT B 
 

Laboratory Test Results for Physical Properties 
  

















Sieve Size, 
mm

Sieve Size, 
mm

75.0 75.0
37.5 37.5
19 19
9.5 9.5

4.75 4.75
2.00 2.00

BH1 BH1 BH1 BH1 BH2 BH2 BH2 BH3 BH3
SS1 SS2 SS3 SS4 SS1 SS2 SS4 SS1 SS2

0-0.6 0.8-1.4 1.5-2.1 2.3-2.9 0-0.6 0.8-1.4 2.1-2.7 0-0.6 0.8-1.4
1 2 3 4 5 6 7 8 9

100.74 72.18 96.46 85.67 84.72 104.04 90.08 72.23 77.60

10
0.1
0.1
0.1
0.1

PROJECT NO.: 221099 DATE SAMPLED: Jan 30 & Feb 2/23

METHOD A 

Water Content Recorded to +/- 1%

CLIENT: 1000198532 Ontario Inc

LOCATION: 2726 to 2732 Moodie Drive

Specimen Mass Balance Readability, g

105 kg

ASTM D 2216 TABLE 1
Bore Hole:
Sample No.:
Depth:
Tare No.:

LS - 701 / ASTM D 2216

METHOD B

DATE TESTED: February 6, 2023

TESTED BY: CI

FILE NO.: 

0.1
0.1
0.1

10

DATE RECEIVED:  

DATE REQUESTED: 

Water Content Recorded to +/- 0.1%

Balance Readability, g

Moisture Content

Tare +Wet Soil (gms)

20 g

250 g
50 g
20 g

Specimen Mass

5 kg
1 kg1 kg

250 g
50 g
20 g
20 g

10
0.1

100.74 72.18 96.46 85.67 84.72 104.04 90.08 72.23 77.60
91.27 63.18 84.26 63.92 75.82 95.29 83.70 63.64 65.32
9.47 9.00 12.20 21.75 8.90 8.75 6.38 8.59 12.28

20.95 21.10 21.71 21.17 21.35 21.23 21.50 21.42 21.45
70.32 42.08 62.55 42.75 54.47 74.06 62.20 42.22 43.87

13 21 20 51 16 12 10 20 28

BH3 BH3 BH4 BH4 BH4 BH4 BH5 BH5 BH5
SS3 SS4 SS1 SS2 SS3 SS4 SS1 SS2 SS3

1.5-2.1 2.3-2.9 0-0.6 0.8-1.4 1.5-2.1 2.3-2.9 0-0.6 0.6-1.2 1.2-1.8
10 11 12 13 14 15 16 17 18

117.74 88.76 76.82 87.20 100.38 95.15 77.31 78.34 85.19
106.90 81.60 69.72 81.55 91.55 82.62 72.22 67.50 76.05
10.84 7.16 7.10 5.65 8.83 12.53 5.09 10.84 9.14
21.23 20.97 21.11 21.08 20.98 21.36 21.20 20.96 21.05
85.67 60.63 48.61 60.47 70.57 61.26 51.02 46.54 55.00

13 12 15 9 13 20 10 23 17
Mass of Solids (gms)

WATER CONTENT (%)

Drying Tempterature 
(⁰C), if other than 110 

±5⁰C

Tare +Wet Soil (gms)
Tare + Dry Soil (gms)
Mass of Water (gms)
Mass of Tare (gms)

Drying Tempterature 
(⁰C), if other than 110 

±5⁰C

Bore Hole:
Sample No.:
Depth:
Tare No.:

WATER CONTENT (%)

Mass of Water (gms)
Mass of Tare (gms)
Mass of Solids (gms)

Tare + Dry Soil (gms)
Tare +Wet Soil (gms)



BH6 BH6 BH6 BH7 BH7 BH8 BH8 BH8 BH8
SS1 SS2 SS3 SS1 SS3 SS1 SS2 SS3 SS4

0-0.6 0.6-1.2 1.2-1.8 0-0.6 1.2-1.8 0-0.6 0.8-1.4 1.5-2.1 2.3-2.9
19 20 21 22 23 24 25 26 27

79.87 114.19 101.93 95.59 98.47 96.36 98.62 79.16 102.70
71.30 102.46 93.17 86.32 90.13 85.00 89.88 70.35 95.27
8.57 11.73 8.76 9.27 8.34 11.36 8.74 8.81 7.43

21.23 21.37 21.38 21.58 21.21 21.00 21.35 21.49 21.09
50.07 81.09 71.79 64.74 68.92 64.00 68.53 48.86 74.18

17 14 12 14 12 18 13 18 10

BH8 BH8 BH9 BH9 BH9 BH9 BH9 BH9 BH10
SS5 SS6 SS1 SS2 SS3 SS4 SS5 SS6 SS1

3.0-3.6 3.8-4.4 0-0.6 0.8-1.4 1.5-2.1 2.3-2.9 3.0-3.6 3.8-4.4 0-0.6
28 29 30 31 32 33 34 35 36

93.30 114.34 83.15 81.31 84.23 88.08 87.64 93.59 77.64
87.25 107.32 71.30 70.83 78.20 83.00 82.49 87.17 72.58
6.05 7.02 11.85 10.48 6.03 5.08 5.15 6.42 5.06

21.03 21.09 21.05 21.37 21.12 21.18 21.25 20.97 20.99

Tare + Dry Soil (gms)
Mass of Water (gms)
Mass of Tare (gms)

Bore Hole:
Sample No.:
Depth:
Tare No.:
Tare +Wet Soil (gms)

Drying Tempterature 
(⁰C), if other than 110 

±5⁰C

Tare + Dry Soil (gms)
Mass of Water (gms)
Mass of Tare (gms)
Mass of Solids (gms)

WATER CONTENT (%)

Bore Hole:
Sample No.:
Depth:
Tare No.:
Tare +Wet Soil (gms)

21.03 21.09 21.05 21.37 21.12 21.18 21.25 20.97 20.99
66.22 86.23 50.25 49.46 57.08 61.82 61.24 66.20 51.59

9 8 24 21 11 8 8 10 10

BH10
SS2

0.8-1.4
37

84.89
78.86
6.03

21.41
57.45

10

Drying Tempterature 
(⁰C), if other than 110 

±5⁰C

Tare + Dry Soil (gms)
Mass of Water (gms)
Mass of Tare (gms)
Mass of Solids (gms)

WATER CONTENT (%)

Bore Hole:
Sample No.:
Depth:
Tare No.:
Tare +Wet Soil (gms)

Drying Tempterature 
(⁰C), if other than 110 

±5⁰C

Mass of Tare (gms)
Mass of Solids (gms)

WATER CONTENT (%)
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ATTACHMENT C 

 
Laboratory Test Results for Chemical Properties 
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National Building Code Seismic Hazard Calculation 
 
  



2015 National Building Code Seismic Hazard Calculation
INFORMATION: Eastern Canada English (613) 995-5548 français (613) 995-0600 Facsimile (613) 992-8836

Western Canada English (250) 363-6500 Facsimile (250) 363-6565

Site: 45.269N 75.804W

Requested by: 2726 - 2732 Moodie Drive

2023-02-01 19:21 UT

Probability of exceedance 
per annum 0.000404 0.001 0.0021 0.01

Probability of exceedance 
in 50 years 2 % 5 % 10 % 40 %

Sa (0.05) 0.415 0.225 0.133 0.040

Sa (0.1) 0.488 0.275 0.170 0.055

Sa (0.2) 0.410 0.236 0.148 0.051

Sa (0.3) 0.312 0.182 0.116 0.041

Sa (0.5) 0.222 0.130 0.083 0.029

Sa (1.0) 0.112 0.066 0.043 0.015

Sa (2.0) 0.053 0.031 0.020 0.006

Sa (5.0) 0.014 0.008 0.005 0.001

Sa (10.0) 0.005 0.003 0.002 0.001

PGA (g) 0.262 0.150 0.093 0.030

PGV (m/s) 0.185 0.104 0.064 0.020

Notes: Spectral (Sa(T), where T is the period in seconds) and peak ground acceleration (PGA) values are
given in units of g (9.81 m/s2). Peak ground velocity is given in m/s. Values are for "firm ground"
(NBCC2015 Site Class C, average shear wave velocity 450 m/s). NBCC2015 and CSAS6-14 values are
highlighted in yellow. Three additional periods are provided - their use is discussed in the NBCC2015
Commentary. Only 2 significant figures are to be used. These values have been interpolated from a
10-km-spaced grid of points. Depending on the gradient of the nearby points, values at this
location calculated directly from the hazard program may vary. More than 95 percent of
interpolated values are within 2 percent of the directly calculated values.

References

National Building Code of Canada 2015 NRCC no. 56190; Appendix C: Table C-3, Seismic Design
Data for Selected Locations in Canada

Structural Commentaries (User's Guide - NBC 2015: Part 4 of Division B)
Commentary J: Design for Seismic Effects

Geological Survey of Canada Open File 7893 Fifth Generation Seismic Hazard Model for Canada: Grid
values of mean hazard to be used with the 2015 National Building Code of Canada

See the websites www.EarthquakesCanada.ca and www.nationalcodes.ca for more information

http://www.earthquakescanada.nrcan.gc.ca
http://www.nationalcodes.ca
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