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1. Introduction 
GHD Limited (GHD) has been retained by Consolidated FastFrate (Ottawa) Holdings Inc. (FastFrate), representative 
Mr. Pierre Courteau of CBRE Limited, to undertake a supplementary geotechnical investigation for a new warehouse 
and office building located southeast of the intersection of Rideau Street and Somme Street in Ottawa, Ontario, 
hereafter referred to as the 'Site'. 

The Site location map is provided as Figure  1 at the end of this report. 

The supplementary investigation was carried out in accordance with GHD’s offer of professional services no. 
11228236, dated July 20, 2021, and addressed to Mr. Pierre Courteau and Mr. Keefe Primett. 

The purpose of this supplementary geotechnical investigation was to further define the subsurface soil and 
groundwater conditions within the site development footprint, not previously covered by GHD in previous 
investigations, following modifications to the proposed building footprint location. This supplementally geotechnical 
report provides recommendations with respect to the new proposed development footprint, including but not limited to: 

– Foundation design option and general recommendations with respect to deep dynamic compaction, as this is 
understood to be the client’s preferred construction and soil improvement method. 

– Subgrade preparation for proposed building slabs and exterior pavement areas, including exterior pavement 
design. 

– General excavation recommendations. 
– Site seismic classification in accordance with the National Building Code of Canada (NBCC). 
– Control of groundwater. 
– General Construction recommendations. 

In addition, this report is accompanied by a series of four appendices: 

– Appendix A A1 Borehole Logs 
A2 Geotechnical Lab Results 
A3 Analytical Lab Results 

– Appendix B  Dynamic Compaction Condition Slope Stability 
– Appendix C  Final Slope Stability 
– Appendix D  D1 Geotechnical Investigation Report dated October 27, 2021 

D2 Geotechnical Study Report dated May 4th, 2009. 

The factual data, interpretations, and recommendations contained in this report pertain to a specific project as 
described in the report and are not applicable to any other project or site location. This report should be read in 
conjunction with the Statement of Limitations appended to this report. The reader's attention is specifically drawn to 
this information, as it is essential for the proper use and interpretation of this report. 

2. Previous investigations and analyses 
GHD previously completed two geotechnical investigations on this site and surrounding areas. 

The first, titled “Geotechnical Study Subdivision Plan Hawthorne Industrial Park Lots 26 and 27, Concession 6 
Southeast of Hawthorne and Rideau Roads”, was completed by heritage GHD (InspecSol) and dated May 4th, 2009. 
This study, which also incorporates previous CRA (2008) and Golder Reports (1993), covered a larger area and was 
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not specific to the present development footprint but did include a limited number of soundings on the currently 
investigated site. The second, a geotechnical investigation carried out specifically for this project in 2020. This report, 
titled “Geotechnical Investigation – Warehouse and Offices, Intersection of Rideau Street and Somme Street”, was 
prepared by GHD and submitted on October 27th, 2021. At the time of that investigation, the proposed building 
footprint was different from the one considered today. Regardless, both reports are presented as attachments in 
Appendix D of this report. Relevant information provided within these former investigations was considered during the 
preparation of the present investigative report. 

Further to geotechnical investigations, GHD also provided a Hydrogeological Assessment Report, dated 
January 19th, 2021, and a Septic Assessment and Percolation Rate Evaluation on April 12th, 2021, for this site. 

Finally, following the latest update to the proposed development plan, FastFrate approached GHD to evaluate the 
stability of the Site slopes during eventual dynamic compaction work and following the final grading plan. These 
evaluations, completed as a separate mandate to the current supplementary investigation, are presented as individual 
letter reports and are amended to Appendices B and C of this report. 

3. Site and project description 
At the time of the investigation, the Site was vacant and overgrown with vegetation. Evidence of fill (gravel, concrete, 
and asphalt) could be observed on the ground surface. The surrounding blocks in the area were in a similar condition. 
There was also a tree line along the north perimeter of the Site where a steep slope was also observed leading from 
the Site down to the ditch directly to the south of Rideau Street. 

GHD observed three existing groundwater monitoring wells and one hydrogeological testing well on the Site. One of 
these wells was confirmed as MW7-08 installed by GHD (heritage CRA) in 2008. Based on the position of the 
hydrogeological testing well adjacent to MW7-08, GHD believes this is TW-2 installed by Capital Water Supply Ltd. in 
1993, as discussed in Golder's Hydrogeological report for the Site. It appeared that minimal to no fill placement has 
occurred around these well locations since 2008. The details of the remaining two existing wells on Site could not be 
confirmed. 

The Site topography is relatively flat with various small mounds of fill material sloping down to the surrounding streets. 
The surrounding topography slopes up from south to north by approximately 3.5 meters (m) from Rideau Street to the 
section of Somme Street south of the Site. The Site elevation is higher compared to the surrounding streets varying 
from approximately 0.2 m higher on the south side (Somme Street) to 4.0 m higher on the north side (Rideau Street). 
There was also a ditch along the south, west, and north perimeters of the Site. 

The historic fill placement at the Site has created sloping of approximately 2:1 (H:V) around the south, west, and north 
perimeters of the Site. 

GHD's understanding of the proposed building, is based on a sketch provided by the FastFrate illustrated on the 
Borehole Location Plan provided in Figure  2. 

It is our understanding that the proposed new building will consist of an approximately 50,000 square feet (sf) 
warehouse on the eastern portion of the Site, connected to an approximately 20,000 sf cross dock on the western 
portion, with approximately 1,500 sf of associated office space. 

The location of the Site is shown on the Site Location Plan attached as Figure  1. 
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4. Methodology 
The field investigation and geotechnical laboratory testing protocols and methodologies for this investigation are 
presented in the following sections. 

4.1 Safety planning and utility clearances 
Upon project initiation, a Site-specific Health and Safety Plan (HASP) was prepared for implementation during the field 
investigation program. The HASP presented the visually observed Site conditions and identified potential physical 
hazards to field personnel. Required personal protective equipment was also listed in the HASP. The HASP was 
reviewed by GHD's field personnel prior to undertaking field activities and a copy of the HASP was maintained at the 
Site for the duration of the investigative work. Health and Safety requirements in the HASP were implemented during 
the field investigation program. 

Prior to initiating the subsurface investigation activities, GHD requested public utilities to be marked by utility operators 
in accordance with the Ontario One Call damage prevention laws. All applicable utility companies (gas, hydro, bell, 
network cables, pipeline, municipal sewers, etc.) were contacted. In addition, GHD also retained private utility locating 
companies (Utility Marx) to locate any underground private utilities that could potentially be present at the Site. The 
proposed boreholes were positioned at appropriate locations to avoid existing service lines. 

4.2 Field investigation 
The drilling program associated with the current (2021) supplementary geotechnical investigation was conducted 
between July 26 and 28, 2021, and consisted of advancing a total of five exploratory boreholes denoted as BH1-21 to 
BH5-21. Three of the boreholes were located within the proposed building footprints and extended to 9.1 to 
18.9 metres below ground surface (mbgs), and two of the boreholes were located in the proposed retaining wall 
footprint and extended to 8.0 to 12.0 mbgs. 

Drilling for the previous (2020) geotechnical investigation was conducted between August 6 and 7, 2020, and 
consisted of advancing an initial total of four exploratory boreholes and one dynamic cone penetration test denoted as 
BH1 to BH4 and DCPT5. The exploratory boreholes were advanced to depths ranging between 11.1 and 14.9 mbgs, 
and the dynamic cone penetration test was terminated at 5.9 mbgs. 

The drilling work was carried out by a track-mounted power auger drilling rig, supplied, and operated by George 
Downing Estate Drilling Ltd., under the full-time supervision of a GHD experienced technical representative. 

The boreholes were advanced using hollow stem augers, and soil samples were collected every 0.75 m intervals to 
the termination depth of the boreholes. All samplings were conducted using a 50 millimetre (mm) outside diameter 
split spoon sampler in general accordance with the specifications of the Standard Penetration Test Method (ASTM 
D1587-8). In addition, at each borehole location, the relative density or consistency of the subsurface soil layers was 
measured using the Standard Penetration Test (SPT) method, by counting the number of blows ('N') required to drive 
a conventional split-barrel soil sampler 0.30 m depth. Soil samples were retrieved from each borehole location to verify 
strata boundaries and soil properties. 

The GHD technical representatives logged the overburden material encountered in the boreholes and examined the 
samples as they were obtained. The recovered samples were sealed in clean, airtight containers and transferred to 
the GHD laboratory, where they were reviewed by a senior geotechnical engineer. The detailed results of the 
individual boreholes are recorded on the accompanying borehole logs presented in Appendix A1 for boreholes 
advanced in the most recent 2021 supplementary investigation completed and in Appendix D1 for borehole advanced 
in 2020. 

Groundwater level observations and measurements were made in the boreholes as drilling proceeded and upon 
completion of drilling. As part of the preliminary geotechnical investigation and to measure the more stabilized 
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groundwater table in the area, a nominal 19 mm outside diameter monitoring well (schedule 40 PVC screen and riser 
pipe) was installed in BH1 at appropriate horizons to obtain information on groundwater conditions. The screen length 
used for the monitoring well was 3.0 m, and a silica sand pack was placed at the tip of the monitoring well and 
extended at least 0.3 m above the screen. The well was backfilled using sand around and beyond the screen interval, 
bentonite 0.6 m above the sand, and cuttings to the ground surface. Details of the monitoring well construction are 
presented on the attached borehole logs. 

The boreholes, in which monitoring wells were not installed, were backfilled upon completion and sealed in 
accordance with Ontario Regulation 903 (O. Reg. 903). Excess soil cuttings were distributed evenly on the ground 
surface in the area of the location of the boreholes. 

4.3 Surveying 
Geodetic ground surface elevations were collected by GHD field staff with a Leica 1200+ Real-Time-Kinematic (RTK) 
GPS survey system. The elevations of the boreholes are for use within the context of this report only. 

4.4 Laboratory testing 
The following laboratory testing on recovered soil samples and rock core samples were completed: 

Table 1 Laboratory Testing Completed 

Laboratory test 2021 investigation 
(current) 

2020 investigation 
(previous) 

Hydrometer grain size 
analyses 7 4 

Atterberg limit tests 5 1 

Moisture content 
determination 

79 (on all collected 
samples) 

48 (on all collected 
samples) 

Unconfined compressive 
strength test (UCS) 1 1 

The results of water content tests on the extracted soil samples are reported at the corresponding borehole logs 
presented in Appendix A1 D of this report. The results of the grain size analysis (sieve and hydrometer testing), 
Atterberg limit tests, and UCS testing are discussed in more detail in section 5.2, and a copy of the laboratory results 
are presented in Appendix A3 for the 2021 boreholes and in Appendix D for the previously completed boreholes in 
2020. 

Analytical testing was also carried out on one soil sample collected during the previous 2020 investigation to 
determine the corrosion potential of the subsurface soils at the Site. The certificates of analysis of the corrosion testing 
are provided in Appendix A3 and summarized in section 5.4. 

5. Subsurface conditions 
Table 2 presents a summary of the depth (elevation) or thickness of each subsoil stratum encountered at the borehole 
locations completed by GHD. The corresponding borehole logs are presented in Appendices A1 and D of this report. 
The subsections below briefly summarize the encountered stratigraphy. 

It should be noted that the subsurface conditions are confirmed at the borehole locations only and may vary at other 
locations (between and beyond the borehole locations). The boundaries between the various strata, as shown on the 
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borehole logs, are based on non-continuous sampling. These boundaries represent an inferred transition between the 
various strata, rather than a precise plane of geological change. 

The general stratigraphy at the Site consists of topsoil overlying a thick layer of fill material, underlain by native silty 
sand to sandy silt followed by a glacial till. Limestone bedrock with interbedded sandstone was encountered at depths 
ranging from 8.2 mbgs (BH1) to 14.8 mbgs (BH2-21). A brief description of each soil stratum is summarized in Table 2 
and in the sections below. 

Table 2 Subsoil Stratigraphy Depth and Elevation (m) 

Borehole no. 
(Surface 
elevation) 

Topsoil 
thickness 
(m) 

Fill 
Thickness 
(m) 

Silty sand 
and sandy 
silt depth 
(Elevation) 

Sandy clay 
depth 
(Elevation) 

Silty clay 
depth 
(Elevation) 

Bedrock 
depth 
(Elevation) 

End of 
borehole 
depth 
(Elevation) 

2021 Investigation (present) 

BH1-21 
(91.07) 

0.075 4.50 4.58 
(86.49) 

-- -- 9.86 
(81.21) 

13.82 
(77.25) 

BH2-21 
(90.79) 

0.075 5.26(1) 5.34 
(85.45) 

-- 11.56 
(79.23) 

14.78 
(76.01) 

18.87 
(71.92) 

BH3-21 
(90.55) 

0.075 3.33(1) 3.81 
(86.74) 

-- -- -- 9.14(2) 

(81.11) 

BH4-21 
(90.23) 

0.075 6.48(1) 6.55 
(83.68) 

-- 11.43 
(78.80) 

-- 12.04(2) 
(78.19) 

BH5-21 
(90.39) 

0.075 4.50 4.57 
(85.82) 

-- -- -- 8.00(2) 
(82.39) 

2020 Investigation 

BH1 
(90.21) 

0.075 5.84 5.91 
(84.30) 

-- -- 8.21 
(82.00) 

11.30 
(78.91) 

BH2 
(89.80) 

0.075 6.03 6.10 
(83.70) 

-- -- 9.30 
(80.50) 

12.20 
(77.60) 

BH3 
(90.88) 

0.125 5.96 6.08 
(84.80) 

-- -- 11.88 
(79.00) 

14.90 
(75.98) 

BH4 
(90.44) 

0.125 6.02(1) 6.14 
(84.30) 

-- -- -- 11.14(2) 

(79.30) 

2008 Study 

B5-1 
(90.48) 

-- 5.33((1) 5.33 
(85.15) 

6.86 
(83.62) 

7.32 
(83.16) 

-- 10.03(2) 
80.45 

B5-2 
(90.78) 

-- 4.57(1) -- -- 4.57 
(86.21) 

-- 6.71 
(84.07) 

B5-3 
(90.51) 

-- 6.10(1) -- -- 6.10 
(84.41) 

 7.62 
(82.89) 

MW7-08 
(93.81) 

-- 5.49 5.49 
(88.32) 

-- -- -- 3.92 
(89.83) 

Notes: 
(1): Some organic materials encountered in the fill 
(2): Borehole terminated on auger refusal  
--: Not encountered 
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5.1.1 Topsoil 
A surficial layer of topsoil with rootlets and organic matter was encountered at the ground surface of all 2021 and 2020 
boreholes drilled at the Site. The thickness of the topsoil layer ranged from 75 mm to 125 mm at the borehole 
locations. It should be noted that the thickness of topsoil may vary between borehole locations. Classification of this 
material was based solely on visual and textural evidence. 

5.1.2 Fill 
Fill was encountered below the ground cover in all boreholes. The fill materials generally extended to approximate 
depths ranging between 3.0 to 6.0 mbgs. The fill composition is in general heterogeneous, consisting of a mixture of 
sand, silt, clay, and gravel. Cobbles and possible boulders were encountered in the boreholes at varying depths. 
Traces amount of organic matter and/or rootlets were also observed within the fill in boreholes BH2-21 through BH4-
21, BH4 and B5-1 through B5-3. Fragments of buried asphalt were noted in boreholes BH3, BH4, BH3-21, B5-1, B5-2, 
B5-3 and MW7-08. 

Standard Penetration (SPT) 'N' values obtained within the fill layer varied between 2 to 46 blows per 300 mm, 
indicating a soft to stiff consistency of the fine-grained fill materials or very loose to dense relative density of the 
granular fill. One shear vane test was performed within the clay fill material at the BH2 location that recorded a shear 
strength of 50 kilopascals (kPa). 

Samples of this material were visually described to be in a generally moist condition transitioning to wet at around 3 to 
4 mbgs depth. The measured moisture content of the fill samples extracted from the borings generally ranged 
between 10 and 20 percent by weight. Occasionally elevated moisture content values obtained from the fill material 
indicate the presence of organics matter. 

5.1.3 Silty sand and sandy silt 
The predominant native soil at the Site consists of granular deposits of silty sand or sandy silt that were encountered 
beneath the earth fill layer in all the drilled boreholes. The granular soils contained varying amounts of gravel and clay. 
Cobbles and possible boulders are expected within this deposit becoming more frequent with depth. 

SPT 'N' values within the silty sand or sandy silt stratum varied between 5/300 mm and greater than 100/300 mm, 
indicating a loose to very dense relative density. The deposits were generally in a compact to very dense condition 
except in BH3-21, where the silty sand soils were locally observed to be loose (4.8 to 5.2 mbgs). 

Water content measurements obtained from extracted samples of the granular soils varied between 7 and 30 percent 
indicating a moist to wet condition. 

5.1.4 Sandy clay 
A deposit of sandy clay was encountered below the native sandy silt at the historical B5-1 location. The material was 
very soft and in a moist condition. This material was not encountered within the new borehole locations as part of this 
investigation. 

5.1.5 Silty clay 
Below the fill material and the native sandy clay (in the historic borehole B5-1) was a native silty clay deposit. The 
deposit was encountered at depths ranging from 4.6 (B5-2) to 11.4 (BH4-21 and BH2-21) mbgs. Auger refusal was 
encountered within this material at previous studies and depth of about 14.3 mbgs in borehole BH2-21. 

SPT 'N' values within the sandy clay stratum generally varied between 8/300 mm and in excess of 100 blows/300 mm 
penetration, indicating firm to hard consistency. 
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Water content measurements obtained from extracted samples of the fine-grained soils varied between 11 and 
14 percent, indicating a moist condition. 

5.1.6 Bedrock 
Limestone bedrock with interbedded sandstone was encountered at depths of 8.2 mbgs (BH1), 9.3 mbgs (BH2), 
11.9 m (BH3), 9.9 mbgs (BH1-21), and 14.8 mbgs (BH2-21). Boreholes BH4, BH3-21 to BH5-21 and B5-1 were 
terminated upon refusal at depths ranging from 8.0 to 12.0 mbgs in inferred bedrock or boulders. The bedrock quality 
varied with depth and location; the recorded rock quality designation (RQD) ranged between 37 to 95 percent. 

5.1.7 DCPT results 
The results of the DCPT test show the upper 5.9 m of the material is in loose to compact condition based on blow 
counts of less than 10 up to 20/300 mm. 

5.2 Geotechnical laboratory testing results 
Prior to the geotechnical laboratory testing, the soil samples extracted from the Site were subjected to tactile 
examination by an experienced GHD geotechnical engineer who confirmed the field descriptions and selected 
representative samples for detailed testing. Geotechnical laboratory testing included moisture content determination 
on all the recovered samples. Soil classification has been conducted in accordance with the Unified Soil Classification 
System (ASTM D2487). 

In addition, a total of 11 particle size distribution tests (gradation analysis) using sieve analysis (ASTM D6913) and 
hydrometer testing (MTO LS-702) were completed. The results of the grain size analysis (sieve and hydrometer) are 
summarized in Table 3 and the grain-size distribution curves are presented in Appendix A2 for the current 2021 
(present) investigation and in Appendix D for the previous 2020 report (initial). 

Table 3 Summary of the Particle Size Distribution Tests 

Borehole ID Sample number Depth 
(mbgs) 

Gravel 
(%) 

Sand 
(%) 

Silt 
(%) 

Clay 
(%) 

Fines 
Silt and Clay 
(%) 

BH1 SS3 1.5 – 2.1 51 43 5 1 6 

BH2 SS4 2.3 – 3.0 1 2 36 61 97 

BH2 SS7 4.5 – 6.1 25 38 29 8 37 

BH3 SS10 6.9 – 7.5 8 47 37 8 45 

BH1-21 SS2B 0.9 – 1.4 17 60 19 4 23 

BH1-21 SS13 9.1 – 9.8 16 32 36 16 52 

BH2-21 SS12 8.4 – 9.0 20 38 33 9 42 

BH2-21 SS18 13.0 – 13.6 6 29 42 23 65 

BH3-21 SS8 5.3 – 5.9 19 49 26 6 32 

BH5-21 SS3 1.5 – 2.1 25 38 29 8 37 

BH5-21 SS7 4.6 – 5.2 10 38 41 11 52 

Atterberg limits tests (ASTM D4318) were also conducted on 6 representative samples containing fine-grained soils. 
The results are reported on the soil plasticity charts provided in Appendix A2 for the current supplementary 2021 
investigation and in Appendix D for the previous 2020 investigation. A summary of the obtained results is tabulated in 
Table 4. 
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Table 4 Summary of Atterberg Limit Tests 

Borehole ID Sample Number Depth 
(mbgs) 

WL  
(%) 

WP  
(%) 

IP  
(%) 

W 
(%) 

BH2 SS4 2.3 – 3.0 69 21 48 56.0 

BH1-21 SS13 9.1 – 9.8 26 18 8 8.0 

BH2-21 SS12 8.4 – 9.0 25 17 8 8.9 

BH2-21 SS18 13.0 – 13.6  28 14 14 11.9 

BH3-21 SS8 5.3 – 5.9  17 13 4 9.7 

BH5-21 SS7 4.6 – 5.2 20 13 7 15.0 

Notes: 
W – Natural Water Content 
WL – Liquid Limit 
WP – Plastic Limit 
IP – Plasticity Index 

Uniaxial Compressive Strength of Intact Rock Core Specimens tests (ASTM D7012 – Method C) were conducted on 
two representative rock core samples. The results are presented in Appendix A2 for the 2021current supplementary 
2021 investigation and in Appendix D for the 2020 report investigation. A summary of the obtained results is tabulated 
in Table 5. 

Table 5 Summary of Uniaxial Compressive Strength of Intact Rock Core Specimens 

Borehole ID Rock type Depth 
(mbgs) 

Compressive strength (MPa) 

BH2 Limestone 9.4 – 9.6 125.2 

BH2-21 Limestone 15.7 – 15.8 139.1 

Based on the results of the unconfined compressive strength test, the tested rock core samples may be generally 
classified in accordance with ISRM (International Society of Rock Mechanics) guidelines as very strong. 

5.3 Groundwater conditions 
Three existing groundwater monitoring wells were present on site. One well was confirmed as MW7-08. The details of 
the other two wells are unknown. 

One additional monitoring well was installed as part of the scope of work for this investigation. Groundwater levels 
were measured on August 18, 2020, at the monitoring wells. The following Table 6 shows measured water levels. 

Table 6 Groundwater Readings 

Monitoring well ID Installation date Ground surface 
elevation (2) (m) 

Well installation depth 
(mbgs) 

Water level readings 
depths mbgs(1)/Elev. 
(m)(2) August 18, 2020 

BH1 (GHD) August 6, 2020 90.2 7.1  4.0/86.2 

MW7 (CRA) 2008 90.8 6.0 3.3/87.5 

Northwest Well  Unknown 90.9 5.3 3.3/87.6 

Northeast Well Unknown 90.3 5.4 3.5/86.8 

Notes: (1) metres below ground surface 
 (2) metres above mean sea level 
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The measured groundwater levels in the installed monitoring wells ranged between 3.3 and 4.0 mbgs, at elevations 
ranging between 86.2 and 87.6 m. These levels indicated the water is within the fill material. It should be noted that 
the groundwater table is subject to seasonal fluctuations and in response to precipitation and snowmelt events. Also, it 
would be expected that water may be perched within the fill materials, especially during and following periods of 
precipitation and in the spring and fall or other wet seasonal periods. 

5.4 Corrosivity testing results 
One soil sample was previously submitted for analysis of parameters used to assess the potential corrosivity of the 
site soils to steel and concrete during the 2020 investigation. The Certificates of Analysis are provided in Appendix D 
and summarized in Table 7. 

Table 7 Corrosion Parameter Results 

Sample ID BH3 SS3 

pH 8.66 

Resistivity (ohm-cm) 1920 

Sulphate (%) 0.08 

Chloride (%) 0.008 

REDOX Potential (mV) 205 

Sulphide (ug/g) <0.20 

6. Discussion and recommendations 
The recommendations in this report are based on GHD's understanding of the most recent (updated) proposed 
development, which is outlined below: 

– An approximate 50,000 sf warehouse on the west portion of the Site. 
– An approximate 20,000 sf cross-dock connected to the east face of the warehouse. 
– Approximately 1,500 sf of office space connected to the south face of the cross-dock. 
– No underground levels are planned for the proposed structure. 

Note that the proposed finish grade for the new building was not known at the time the report was prepared. 
Furthermore, structural details, specifically column loads were not known at the time the report was prepared. 

Finally, GHD understands that the Client has selected Deep Dynamic Compaction as the preferred construction and 
soil improvement method in order to densify the existing fills and render the site acceptable to accommodate the use 
of conventional shallow foundation, slab-on-grades and possibly paved areas. 

Based on the proposed development, the subsurface conditions encountered in the boreholes, and assuming the 
boreholes to be representative of the subsurface conditions across the Site, the following recommendations are 
provided for the design of the proposed building: 

– Fill material | An approximate 3.5 m to 6.0 m thick layer of fill is present throughout the Site. The composition of 
the fill material is not consistent with depth or from borehole to borehole. Buried asphalt was also noted in the fill 
material at various locations. Traces of organic matters and layers up to 3.51 m bgs were also locally 
encountered in the fill material. It is our understanding that FastFrate has selected deep dynamic 
compaction as the preferred ground improvement method to render the existing fill suitable to support 
the shallow foundation for the proposed structure. Although the deep dynamic compaction is generally 
considered suitable for deep loose low plasticity mineral fills, it is not effective in adequately compact 
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high organic layers. It is therefore recommended that prior to commencing the deep dynamic compaction 
detailed design, the specialty soil improvement contractor should conduct a supplementary test pit 
investigation to determine the nature and extent of organics within the fill layer or at the fill/native deposit 
interface to confirm that the deep dynamic compaction method is the most viable and feasible soil 
improvement method for this project. Over excavation of organics/clayey lens and addition of sand and 
gravel layer during the compacting process could be locally required. Alternatively, other soil improvement 
techniques such as the installation of rigid inclusions may be considered or deep foundations such as steel piles 
driven to refusal could be used to support both the building structure and slabs may be considered. GHD can 
provide recommendations for other foundation support systems (including other soil improvement techniques) at 
FastFrate’s request, and if required. 

– Presence of cobbles and boulders | Obstructions to SPT were encountered within the fill material as well as 
within the native deposit overlying the bedrock. The obstructions are assumed to be possible cobbles or boulders. 
The specialty soil improvement contractor should review the presence of cobbles and boulders in the fill and 
native deposits and determine if their presence would affect the preferred methodology and its effectiveness. 
During detailed design, it is recommended that an additional investigation by means of test pits be completed to 
further determine the nature of the obstructions should piles eventually be deemed the preferred option. 

– Dewatering | If excavations will extend below the measured groundwater level of approximately 3.3 mbgs, 
groundwater infiltration into the excavations is expected. The water quantities expected to enter open excavations 
during construction will depend on the seasonal conditions, depth of excavations, and the duration that 
excavations are left open. Hydrogeological assessment to estimate the extent of dewatering activities and 
determine whether a Permit to take water (PTTW) or submission on the Ontario Environmental Activity and Site 
Registry (EASR) are discussed in the Hydrogeological Assessment Report no 11220832-01 issued by GHD on 
January 19th, 2021. 

– Slope stability | The historic fill placement at the Site has created sloping of approximately 2:1 (H:V) around the 
south, west, and north perimeters of the Site. Based on the preliminary slope stability analysis completed within 
the previous geotechnical investigation report, depending on the composition and compactness state of the fill 
material, the factor of safety for the slope may be equal or slightly below (i.e., 1.4 under static condition and 
1.0 under pseudo-static condition) the recommend values of 1.5 for static condition and 1.1 for pseudo-static. 
Since this analysis was completed, FastFrate has provided GHD with updated survey and development plans. 
GHD has prepared a complete slope stability analysis for the construction sequence under dynamic compaction 
conditions and the geometry of the final slopes. The analysis is attached to this report in Appendix B and 
Appendix C. 

Once detailed design advanced, we recommend that the comments and recommendations presented herein be 
reviewed and updated or adjusted accordingly. 

6.1 Site preparation and grading 
6.1.1 Building footprints (Foundations and Slabs) 
Site preparation within the building footprint will depend on design finish grade and preferred foundation option. 
Furthermore, the site in its current state, as a result of the presence of a 3.5 m to 6.0 m thick layer is not suitable to 
accept conventional shallow foundations and slab-on-grades. 

If shallow foundations and slab-on grades are preferred, as is currently understood, the existing site conditions would 
need to be improved in order to accommodate such structures founded directly on the subgrade. 

Based on the anticipated subsoil stratigraphy encountered across the site, two soil improvement techniques could 
potentially be feasible for this site. The first is deep dynamic compaction in order to adequately densify the existing fill 
material across the building footprint. The second is the installation of rigid inclusions in order to transfer the loads 
induced by both the building foundations and slabs to deeper more competent layers. 
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As previously stated, GHD understands that the Client has selected Deep Dynamic Compaction as the preferred 
construction and soil improvement method. Such soil improvement works must be completed and certified by a 
contractor specialized in this field. 

As mentioned in the introductory section 6, the feasibility of deep dynamic compaction, as a result of identification of 
organics within the uncontrolled fill during the completion of the current supplementary, should be confirmed by a test 
pit investigation completed by the retained soil improvement contractor prior to the start of any soil improvement 
activities. 

This method would compact the existing fill material using a crane that repeatedly drops a weight in a closely spaced 
grid pattern across the site, creating a uniformly compacted subgrade. 

This would result in consolidation and thus lower the existing grades. Additional fill could be required to achieve the 
design grades. 

Prior to Site grading activity, the exposed dynamically compacted subgrade soils should be visually inspected and 
probed. Any soft, organic, or unacceptable areas should be removed as directed by the Geotechnical Engineer and 
replaced with suitable engineered materials. 

The fill required to achieve the design grades must comprise clean granular materials free of organics, frozen soils, 
construction debris, particle sizes larger than 100 mm, and any other deleterious materials. This material, approved by 
the geotechnical engineer, should be placed in loose lifts to 200 mm thick and compacted to 98% SPMDD in the 
building footprint. 

Fill in the building footprint must be placed under full-time geotechnical supervision to be certified as engineered fill. 

6.1.2  Exterior pavement and underground servicing 
Similarly, as stated above the presence of a 3.5 m to 6.0 m thick layer of uncontrolled fill would require site soil 
improvement for the pavement and servicing subgrade. 

Ideally, this improvement would involve similar dynamic compaction methods as discussed in the building subgrade 
preparation section above. 

Should these operations not be economically justified, the client must be aware that deflections and cracking and 
potential movement of underground servicing should be anticipated where parking areas and underground services are 
constructed over the existing fill. A pavement and servicing maintenance program should be considered for this 
development. 

Should the client forgo dynamic compaction within the pavement and exterior servicing areas, alternate less significant 
improvement methods would involve additional compaction of the subgrade as well as placement of thicker base and 
subbase layers. 

Prior to Site grading activity, the exposed subgrade soils should be visually inspected, compacted, and proof rolled 
using large axially loaded equipment. Any soft, organic, or unacceptable areas should be removed as directed by the 
Geotechnical Engineer and replaced with suitable engineered materials. 

The fill required to achieve the design grades must comprise clean granular material, free of organics, frozen soils, 
construction debris, particle sizes larger than 100 mm, and any other deleterious materials. The material approved by 
the geotechnical engineer should be placed in loose lifts up to 200 mm thick and compacted to 98% SPMDD in the 
pavement footprint areas and 92% SPMDD in the proposed landscaped areas. The pavement subbase and base 
layers must be compacted to 100% SPMDD. 

Perimeter drainage must be designed so as to prevent lateral infiltration beneath the asphalt surfaces from adjacent 
grassed or landscaped areas. 

Sanitary sewer and watermain bedding should comply with the City of Ottawa Standard S6 and S7, and W17, 
respectively Class B bedding consisting of OPSS Granular “A” 300 mm thick below the invert of the pipe and 
extending to 300 mm above the crown of the pipe. The bedding material should be compacted to 95% SPMDD. 
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6.2 Excavation and dewatering 
The following are general comments regarding the excavations and dewatering requirements, as the depth of the 
excavations and dewatering requirements are dependent on final grades and the foundation option selected. 

Roadway construction debris, including concrete and asphalt, are expected within the fill material. This debris was 
also observed on the surface at the time of GHD's Site visit. For excavations, less than two (2) m of depth, the walls of 
the excavations must be sloped at a minimum of 1H:1V as per the Occupational Health and Safety Act (OHSA) 
requirements for Type 3 soils (fill) or supported by temporary shoring. For excavations, more than two (2) m deep, the 
walls of the excavation must be sloped at a minimum of 2H: 1V. 

Unsupported side slopes should be adjusted depending on the true subsoil and groundwater conditions encountered 
during excavation work and flatter side slopes than those mentioned above may be required locally. 

During the excavation, no excavated material should be piled, nor machinery or equipment placed, closer than the 
distance equivalent to the depth of the excavations. Furthermore, no vertical un-braced excavations should be 
performed in the soil. In addition, the exposed subsoils should be protected against erosion from water runoff or rain. 

The stability and safety of unsupported excavation slopes remain the responsibility of the contractor at all times. 

It is recommended that the FastFrate's design team include in the specification package, requirements for the 
successful contractor to submit written Plans for Excavation as well as Soil and Groundwater Management for review 
by the FastFrate design team. 

A hydrogeological assessment of this Site was not part of the scope of work for this investigation. If excavations will 
extend below the measured groundwater level of approximately 3.5 mbgs, groundwater infiltration into the excavations 
is expected. The water quantities expected to enter the open excavations during construction will depend on seasonal 
conditions, depth of excavations, and duration that excavations are left open. Hydrogeological assessment to estimate 
the extent of dewatering activities and determine whether a PTTW or submission on the Ontario EASR  are discussed 
in the Hydrogeological Assessment Report no 11220832-01 issued by GHD on January 19th, 2021. 

6.3 Foundation 
The foundation options for the proposed building depend upon the proposed final grade elevations for the structure 
and design loadings. The suggested options and preliminary recommendations for the foundations for the proposed 
warehouse are provided in the following sections. Note that recommendations and comments are solely provided for 
the dynamic compaction solution as this is the Client’s preferred construction and soil improvement method at the 
moment. Recommendations for other suitable foundations and slab options, such as rigid inclusion systems or deep 
foundations, can be provided upon request. 

6.3.1 Shallow foundation 
Once the building footprint is prepared as discussed in section 6.1.1 and certified by the soil improvement contractor, 
the site would be suitable to support conventional shallow foundations. 

The soil improvement works must be completed by a contractor specialized in this field. As the resulting serviceability 
and ultimate bearing capacity values are an integral part of the eventual foundation design, these values must be 
determined and confirmed by the soil improvement designer. Generally, the degree of densification must be monitored 
and confirmed by in-situ testing by the specialty soil improvement contractor during and following the dynamic 
compaction operations. The dynamic compaction work and pad preparation must be certified by the soil improvement 
contractor prior to construction of the proposed building. 

For preliminary footings design, footings placed on at least 1 m thick engineered fill underlain by improved ground can 
be sized for Serviceability Limit State (SLS) soil bearing resistance of 150 kPa and factored (Φ=0.5) Ultimate Limit 
State soil bearing resistance of 225 kPa. As previously mentioned, the bearing capacity design values must be 
confirmed by the soil improvement designer following the completion of the soil improvement works. 
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6.4 Seismic site classification 
The 2012 Ontario Building Code (OBC) requires the assignment of a Seismic Site Class for calculations of earthquake 
design forces and the structural design based on a two percent probability of exceedance in 50 years. According to 
the 2012 OBC, the Seismic Site Class is a function of soil profile and is based on the average properties of the subsoil 
strata to a depth of 30 m below the ground surface. The 2012 OBC provides the following three methods to obtain the 
average properties for the top 30 m of the subsoil strata: 

– Average shear wave velocity 

– Average Standard Penetration Test (SPT) values (uncorrected for overburden); or 

– Average undrained shear strength. 

During the preliminary geotechnical investigation, the depths of boreholes extended to a maximum depth of 
approximately 14 m bgs, and the subsurface profile below this depth is inferred. Based on the borehole information for 
the Site, and using site classification criteria provided in Table 4.1.8.4.A, of the 2012 OBC a Seismic Site Class 'D' can 
be used for preliminary design purposes if the proposed building is supported on certified improved ground. 

A Seismic Site Class ‘C’ may potentially be obtained following the soil improvement work should shear wave velocity 
testing confirm this improved classification. 

6.5 Frost protection 
All of the exterior building foundations (footings, etc.) for heated structures should be placed at least 1.5 m beneath 
the final exterior grade in order to provide adequate frost protection. 

Building foundations for unheated structures or isolated exterior foundations (retaining walls, signs, lamp posts, etc.) 
should be placed at least 1.8 m beneath the final exterior grade in order to provide adequate frost protection. 

Note that exterior building foundation sections (even for a heated structure) with exposed foundation walls, such as 
foundation walls at dock areas must be considered unheated for frost protection design purposes. 

Should construction take place during winter, the exposed surfaces to support foundations must be protected by 
Contractors against freezing assuming unheated conditions. 

6.6 Interior floor slabs 
Once the building footprint is prepared as discussed in section 6.1.1 and certified by the soil improvement contractor, 
the site would be suitable to support conventional slab-on-grades. 

The slab-on-grade foundation should incorporate a final granular base layer consisting of at least 300 mm of Granular 
‘A’ material as per Ontario Provincial Standard Specifications (OPSS form 1010), compacted to at least 100% of the 
material's SPMDD. Depending on the final floor's finish, the architect may require the use of a vapour barrier to be 
installed to limit vapour emission through the concrete slab. 

The slab-on-grade must be set at least 200 mm above the exterior grades, which should be sloping away from the 
building footprint at 5% in landscaped areas and 2% in paved areas. 

The specialty contractor should be providing the modulus of subgrade reaction for design of the slab-on-grade if 
required. 

6.7 Exterior slabs 
Once the building footprint is prepared as discussed in section 6.1.1 and certified by the soil improvement contractor, 
the site would be suitable to support conventional slab-on-grades. 
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In order to avoid the potentially detrimental effects of freeze-thaw cycles on the good behaviour of exterior concrete 
slabs around the proposed building, we recommend that a non-frost susceptible base layer, such as a Granular ‘A’ as 
per Ontario Provincial Standard Specifications (OPSS Form 1010), be used under the exterior slabs down to a depth 
of 1.8 m below the top of the slabs. 

This base layer should be placed in thin lifts not exceeding 300 mm and compacted to a minimum of 98 percent 
SPMDD. 

The base layer should also be properly drained by means of a French drain in order to prevent water accumulation 
under the slabs. Note that this requirement also applies to the exterior concrete aprons. 

Transition slopes of 3.0 H / 1.0 V should be provided at the edges of the various slabs between the non-frost 
susceptible granular foundation and the surrounding soils (silty clay/clayey silt deposit), over the entire frost depth 
of 1.8 m. 

A possible alternative to the placement of non-frost susceptible base material to a depth of 1.8 m below exterior slabs 
grades could include the use of sufficient insulation material under the slab to replace the equivalent amount of 
granular base backfill omitted to frost depth. As a general rule of thumb, one inch 25 mm of insulation is equivalent to 
300 mm of non-frost susceptible material. 

In any case, the slabs should incorporate a granular base layer consisting of at least 300 mm of OPSS Granular ‘A’ 
compacted to at least 100% of the material's SPMDD. 

6.8 Pavement recommendations 
Once the exterior pavement footprint is adequately prepared, as discussed in section 6.1.2, the following preliminary 
pavement structures are suggested. 

Note that the final pavement design will be a function of traffic and loading conditions and should be confirmed by the 
client prior to the beginning of construction. 

Table 8 Preliminary Pavement Design (Flexible Pavement Structure) 

Pavement structure 
element Compaction requirement 

Layer thickness (mm) 

Light duty Heavy duty 

Surface course 
OPSS 1150 HL1 Hot Mix, 

PG70-34 
OPSS 310, Table 8 40 40 

Base course 
OPSS 1150 HL8 HS Hot Mix 

Asphalt, PG64-34 
OPSS 310, Table 8 50 100 (in two lifts) 

Granular A base 
(19 mm crusher run 

limestone) 
100 % SPMDD 300 300 

Granular B Type II subbase 
(50 mm crusher run 

limestone) 
100 % SPMDD 400 500 



 

GHD |  | 11231101 | RPT-1-Supplementary Geotechnical Investigation 15 
 

Table 9 Preliminary Pavement Design (Rigid Pavement Structure) 

Pavement structure 
element Compaction requirement Layer thickness (mm) 

Rolled compacted concrete N/A 180 

Base course: Granular A (19 
mm crusher run limestone) 

100 percent of SPMDD 
ASTM D698 300 

Granular B Type II subbase 
(50 mm crusher run 

limestone) 
100 percent of SPMDD 

ASTM D698 300 

The pavement contractor is responsible for ensuring adequate compaction of the asphalt and base layers as per 
OPSS. 

It is noted that the pavement granular base and subbase layers can consist of gravel or crushed limestone, as 
specified above. The material gradation and durability requirements of the selected granular courses should meet 
OPSS 1010 specifications. 

The pavement design considers that construction will be carried out during dry periods of the year and that the 
subgrade is competent as discussed in section 6.1.2 of this report. If the subgrade becomes excessively wet or rutted 
during construction activities, additional subbase material may be required. The need for additional subbase material 
is best determined during construction. 

Joint design and construction should be carried out in accordance with the OPSS/OPSD requirements. 

The installation of a geotextile membrane at the subgrade level is required to prevent contamination of the sub-base 
layers with fines particles. 

To maintain the integrity of the pavement at the Site, subdrains should be installed at all catch basins and along the 
perimeter of the parking lot. 

Grading adjacent to pavement areas should be designed so that water is not allowed to pond adjacent to the outside 
edges of the pavement. 

6.9 Underground service trenches 
Underground service lines, if any, should be founded on a prepared fill subgrade as discussed in section 6.1.2. The 
suitability of the foundation soils to provide adequate support for buried services must be verified and confirmed on the 
Site at the time of construction/installation by qualified geotechnical personnel experienced in such work. For 
subgrade consisting of the existing uncontrolled fill, which is outside the projected footprint of the soil amelioration 
work, some settlements may occur, and a servicing maintenance program should be considered. 

The frost penetration depth for the region of Ottawa is considered as 1.8 m in accordance with Ontario Provincial 
Standard Drawing (OPSD) 3090.101. Accordingly, underground services should be located below the depth of frost 
penetration and in accordance with City of Ottawa specifications. 

Note that the City of Ottawa specifies that watermains and sewer require respective minimum soil cover above of 
2.4 and 2.0 m. Where the available cover is less than required, thermal rigid insulation should be used as specified in 
the City of Ottawa specifications. 

The bedding and sand cover materials should be adequately compacted to provide support and protection to the 
service pipes. Provided the base area of the underground service line is free of all soft/loose and deleterious 
materials, the pipe bedding should comply with a Class B bedding configuration as per the requirements of 
OPSD 802.031 and OPSD 802.032 (rigid pipe) and/or OPSD 802.010 (flexible pipe). Where disturbance of the trench 
base has occurred, because of surface water or groundwater seepage and the like, the disturbed soils should be sub-
excavated and replaced with suitably compacted granular fill. 
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Backfilling of trenches can be accomplished by reusing the excavated soils or similar fill material or imported granular 
soil, provided the moisture content of the material is maintained within ±2% of optimum and the fill is free of topsoil, 
organics, and any deleterious material. The fill placed in excavated trenches should be in loose lifts not exceeding 
200 mm thick and compacted to not less than 95% of its SPMDD. 

Due to the relatively low permeability of the existing fill and depth of excavation, no major groundwater problems are 
foreseen at this time for such excavations. Infiltration into the excavations should be readily handled with ordinary 
sumps and pumps. 

6.10 Permanent drainage 
6.10.1 Underfloor drainage slab-on-grade – No basement 
Under-floor drains are not considered necessary for a structure without a basement and a floor slab set above the 
surrounding grades. However, the drainage requirements must be re-evaluated once final design grades and proximity 
to the water table are determined. 

6.10.2 Perimeter drainage 
For the proposed building with no basement or underground level and based on the Site subsurface condition, 
perimeter drainage around the exterior of the walls of the proposed building is not considered necessary. However, 
the drainage requirements must be re-evaluated once final design grades and proximity to the water table are 
determined. 

6.11 Corrosion potential of soils 
Analytical testing was carried out on a soil sample collected (BH3 SS3) to determine the corrosion potential of the 
subsurface soils at the Site. The certificates of analysis for the sample tested are presented in Appendix A-3 and are 
summarized in Table 7. 

The American Water Works Association (AWWA) publication 'Polyethylene Encasement for Ductile-Iron Pipe Systems' 
ANSI/AWWA C105/A21.5-10 dated October 1, 2010, assigns points based on the results of the above tests. Soil that 
has a total point score of 10 or more is considered to be potentially corrosive to ductile iron pipe. A score of less than 
10 was obtained for the soil sample submitted. 

Table 10 of the Canadian Standards Association (CSA) document A23.1-04/A23.2-04 'Concrete Materials and 
Methods of Concrete Construction/Methods of Test and Standard Practices for Concrete' divides the degree of 
exposure into the following three classes: 

Table 10 Classes of Exposure 

Degrees (Class) of Exposure Water Soluble (SO4) in Soil Samples (%) 

Very Severe (S-1) >2.0 

Severe (S-2) 0.20 – 2.0 

Moderate (S-3) 0.10 – 0.20 

A review of the analytical test results shows the sulphate content in the tested samples was found to be less than 
0.08 percent. 

Although both test samples suggest a low degree of corrosivity, we recommend that further tests be carried out 
through the entire site in order to obtain a broader representation of corrosivity potential as a result of the variability 
and uncontrolled nature of the existing fill on site. 
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6.12 Slope stability 
The historic fill placement at the Site has created sloping of approximately 2:1 (H:V) around the south, west, and north 
perimeters of the Site. 

A slope stability assessment was performed for the existing slope along the north perimeter of the Site. GHD's 
understanding of the existing slope conditions is based on Site observations and field measurement. In the 2020 
geotechnical investigation, analysis was performed on the existing slope under static condition and pseudo-static 
(i.e., seismic) conditions considering drained soil conditions with the results shown in Appendix D-1. FastFrate has 
provided GHD with updated survey and development plans with modified slopes geometry for the construction and 
final state. GHD has completed a slope stability analysis for each condition, and the results are presented in the 
attached Appendix B and C of this report. 

6.13 Backfill 
The placement and compaction of the materials that will support pavement, floor slab, or footings must be treated as 
engineered fill. 

6.13.1 Engineered fill 
The fill operations for Engineered Fill must satisfy the following criteria: 

– Engineered fill must be placed under the continuous supervision of the geotechnical engineer. 
– Prior to placing any engineered fill, all unsuitable fill materials must be removed, and the subgrade proof rolled 

and approved. Any deficient areas should be repaired. 
– Prior to the placement of engineered fill, the source or borrow areas for the engineered fill must be evaluated for 

their suitability. Samples of proposed fill material must be provided to the geotechnical engineer and tested in the 
geotechnical laboratory for standard proctor maximum dry density (SPMDD) and grain size prior to approval of 
the material for use as engineered fill. The engineered fill must consist of environmentally suitable soils (as per 
industry standard procedures of federal or provincial guidelines/regulations), free of organics and other 
deleterious material (building debris such as wood, bricks, metal, and the like), compactable, and of suitable 
moisture content so that it is within -2 percent to +0.5 percent of the optimum moisture as determined by the 
standard proctor test. Imported granular soils meeting the requirements of Granular 'A', or Type II OPSS 1010 
criteria would be suitable. 

– The engineered fill must be placed in maximum loose lift thicknesses of 0.2 m. Each lift of engineered fill must be 
compacted with a heavy roller to 100 percent SPMDD. 

– Field density tests must be taken by the geotechnical engineer, on each lift of engineered fill. Any engineered fill, 
which is tested and found to not meet the specifications, shall be either removed or re-compacted and retested. 

6.13.2 Existing foundation wall backfill 
Where applicable and/or if necessary, any backfill placed against the foundation walls should be free draining granular 
materials meeting the grading requirements of OPSS 1010 for Granular 'B' Type I specifications up to within 0.3 m of 
the ground surface. The upper 0.3 m should be a low permeable soil to reduce surface water infiltration. Foundation 
backfill should be placed and compacted as outlined below: 

– Free-draining granular backfill should be used for the foundation wall. 
– Backfill should not be placed in a frozen condition or placed on a frozen subgrade. 
– Backfill should be placed and compacted in uniform lift thickness compatible with the selected construction 

equipment, but not thicker than 0.2 m. Backfill should be placed uniformly on both sides of the foundation walls to 
avoid build-up of unbalanced lateral pressures. 
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– At exterior flush door openings, the underside of sidewalks should be insulated, or the sidewalk should be placed 
on frost walls to prevent heaving. Granular backfill should be used and extended laterally beneath the entire area 
of the entrance slab. The entrance slab should slope away from the building. 

– For backfill that would underlie paved areas, sidewalks, or exterior slabs-on-grade each lift should be uniformly 
compacted to at least 98 percent of its SPMDD. 

– For backfill for the building exterior that would underlie landscaped areas each lift should be uniformly compacted 
to at least 95 percent of its SPMDD. 

– In areas on the building exterior where an asphalt or concrete pavement will not be present adjacent to the 
foundation wall, the upper 0.3 m of the exterior foundation wall backfill should be a low permeable soil to reduce 
surface water infiltration. 

– Exterior grades should be sloped away from the foundation wall, and roof drainage downspouts should be placed 
so that water flows away from the foundation wall. 

6.14 Construction field review 
The recommendations provided in this report are based on an adequate level of construction monitoring being 
conducted during the construction phase of the proposed building. GHD requests to be retained to review the 
drawings and specifications, once complete, to verify that the recommendations within this report have been adhered 
to, and to look for other geotechnical problems. Due to the nature of the proposed development, an adequate level of 
construction monitoring is considered to be as follows: 

– Prior to the construction of footings, the exposed foundation subgrade should be examined by a geotechnical 
engineer (GE) or a qualified technologist, acting under the supervision of a GE, to assess whether the subgrade 
conditions correspond to those encountered in the boreholes and test pits, and the recommendations provided in 
this report have been implemented. 

– A qualified technologist, acting under the supervision of a GE, should monitor the placement of engineered fill 
underlying floor slabs. 

– Backfilling operations should be conducted in the presence of a qualified technologist, on a part-time basis, to 
ensure that proper material is employed, and specified compaction is achieved. 

– Placement of concrete should be periodically tested to ensure that job specifications are being achieved. 

7. Limitations of the investigation 
This report is intended solely for Consolidated FastFrate (Ottawa) Holdings Inc. and its designers and is prohibited 
from use by others without GHD's prior written consent. This report is considered GHD's professional work product 
and shall remain the sole property of GHD. Any unauthorized reuse, redistribution of or reliance on the report shall be 
at the FastFrate and recipient's sole risk, without liability to GHD. No portion of this report may be used as a separate 
entity; it is to be read in its entirety and shall include all supporting drawings and appendices. 

The recommendations made in this report are in accordance with our present understanding of the project, the current 
site use, ground surface elevation and conditions, and are based on the work scope approved by the FastFrate and 
described in the report. The services were performed in a manner consistent with that level of care and skill ordinarily 
exercised by members of geotechnical engineering professions currently practicing under similar conditions in the 
same locality. No other representations, and no warranties or representations of any kind, either expressed or implied, 
are made. Any use, which a third party makes of this report, or any reliance on, or decisions to be made based on it, 
are the responsibility of such third parties. 

All details of design and construction are rarely known at the time of completion of a geotechnical study. The 
recommendations and comments made in the study report are based on our subsurface investigation and resulting 
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understanding of the project, as defined at the time of the study. We should be retained to review our 
recommendations when the drawings and specifications are complete. Without this review, GHD will not be liable for 
any misunderstanding of our recommendations or their application and adaptation into the final design. 

By issuing this report, GHD is the geotechnical engineer of record. It is recommended that GHD be retained, during 
the construction of all foundations and during earthwork operations, to confirm the conditions of the subsoil are 
actually similar to those observed during GHD’s study. The intent of this requirement is to verify that conditions 
encountered during construction are consistent with the findings in the report and that inherent knowledge developed 
as part of the study is correctly carried forward to the construction phases. 

It is important to emphasize that a soil investigation is, in fact, a random sampling of a site and the comments included 
in this report are based on the results obtained at the test locations only. The subsurface conditions confirmed at the 
test locations may vary at other locations. The subsurface conditions can also be significantly modified by the 
construction activities on-site (e.g., excavation, dewatering and drainage, blasting, pile driving, etc.). These conditions 
can also be modified by exposure of soils or bedrock to humidity, dry periods, or frost. Soil and groundwater conditions 
between and beyond the test locations may differ both horizontally and vertically from those encountered at the test 
locations and conditions may become apparent during construction, which could not be detected or anticipated at the 
time of our investigation. Should any conditions at the site be encountered, which differ from those found at the test 
locations, we request that we be notified immediately in order to permit a reassessment of our recommendations. If 
changed conditions are identified during construction, no matter how minor, the recommendations in this report shall 
be considered invalid until sufficient review and written assessment of said conditions by GHD are completed. 
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FILL - SANDY GRAVEL, dark grey, wet, compact
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compact
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with clay, trace gravel, trace cobbles, grey, moist, compact
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Borehole terminated due to auger refusal at 9.45 mbgs.
Bedrock or boulder inferred
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DATE (FINISH): 26 July 2021
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TOPSOIL (75 mm)
FILL - SILTY SAND, with clay, trace rootlets, brown to
grey, moist, stiff
asphalt at 0.8 m bgs
cobble at 0.9 m bgs

cobble at 1.5 m bgs

FILL - very loose fill mixed with organics/top soil and wood
fragments - dark brown, moist

SILTY SAND - with clay, trace rootlets, brown, moist
wet at 6.86 mbgs
trace gravel, rootlets stopped at 7.01 mbgs

brown with grey mottling, moist at 7.62 m bgs

wet at 8.69 mbgs

moist at 10.82 mbgs
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BOREHOLE LOGBOREHOLE No.: BH4-21

LOCATION: Somme Street, Ottawa, ON

m bgs: meters below ground surface
RQD: Rock Quality Designation

DATE (FINISH): 28 July 2021

SCALE FOR TEST RESULTS
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13-24-26-22
78.80

78.19

SILTY CLAY - with sand, trace gravel, reddish brown,
moist, hard

Borehole terminated due to auger refusal at 12.04 mbgs.
Bedrock or boulder inferred

Note:
Borehole Coordinate
- UTM 18 Zone
- Northing: 5017343.6
- Easting: 456673.6
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BOREHOLE LOGBOREHOLE No.: BH4-21

LOCATION: Somme Street, Ottawa, ON

mbgs: meters below ground surface
RQD: Rock Quality Designation

DATE (FINISH): 28 July 2021
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1-0-0-1

2-5-6-7

--

12-5-4-6

5-4-2-5-6

4-3-6-7

4-3-3-5

3-5-8-9

14-20-42-42

8-16-20-20

15-34-
50/102 mm

23-40-50/76
mm
--

90.32

89.48

85.82

82.52

82.39

TOPSOIL (75 mm)
FILL - SILTY CLAY, trace sand, grey, moist, very soft

FILL - SANDY SILT, trace clay, trace gravel, dark
brown, moist, compact

loose at 1.52 mbgs
Gravel - 25%, Sand - 38%, Silt - 29%, Clay - 8%

with clay, some gravel at 2.29 mbgs

shale cobble at 3.2 mbgs

SILTY SAND - trace clay, trace gravel, brown, moist,
compact to very dense
Gravel - 10%, Sand - 38%, Silt - 41%, Clay - 11%
wet at 5.03 mbgs
moist, containing cobbles at 5.33 mbgs

grey at 6.1 mbgs

wet, with clay at 6.86 mbgs

moist at 7.62
SANDY SILT - trace clay, grey, moist, very loose
Borehole terminated due to auger refusal at 8.0 mbgs.
Bedrock or boulder inferred

Note:
Borehole Coordinate
- UTM 18 Zone
- Northing: 5017293.2
- Easting: 456532.1
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BOREHOLE LOGBOREHOLE No.: BH5-21

LOCATION: Somme Street, Ottawa, ON

mbgs: meters below ground surface
RQD: Rock Quality Designation

DATE (FINISH): 26 July 2021
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Appendix A2  
Geotechnical Laboratory Results 
 

  



Client: Lab No.:

Project/Site: Project No.:

Borehole no.: Sample no.:

Depth: Enclosure:

Remarks:

Performed by: Date:

Verified by: Date:

Silt-size particles (%):
Clay-size particles (%) (<0.002mm):

19
4

Particle-Size Analysis of Soils (Geotechnical)

Consolidated Fastfrate (Ottawa) Holdings Inc. SS-21-66

New Warehouse and Offices / Somme Street, Ottawa 11231101

(USCS) (ASTM D422)

SS2BBH1-21

0.9 to 1.4m

Silty sand with gravel (SM) 17 60 23

-

Sand (%)Gravel (%) Clay & Silt (%)Soil Description

Joe Sullivan

August 10, 2021

August 11, 2021

Jade Gorman
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Client: Lab No.:

Project/Site: Project No.:

Borehole no.: Sample no.:

Depth: Enclosure:

Remarks:

Performed by: Date:

Verified by: Date:

Silt-size particles (%):
Clay-size particles (%) (<0.002mm):

36
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Particle-Size Analysis of Soils (Geotechnical)

Consolidated Fastfrate (Ottawa) Holdings Inc. SS-21-66

New Warehouse and Offices / Somme Street, Ottawa 11231101

(USCS) (ASTM D422)

SS13BH1-21

9.1 to 9.8m

Sandy lean clay with gravel (CL) 16 32 52

-

Sand (%)Gravel (%) Clay & Silt (%)Soil Description

Joe Sullivan

August 10, 2021

August 11, 2021

Jade Gorman
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                           Liquid Limit, Plastic Limit and Plasticity Index of Soils
(ASTM D4318)

Client: Lab no.:

Project/Site: Project no.:

Borehole no.: Sample no.: Depth:

Soil Description: Date sampled:

Balance no.: Porcelain  bowl no.: 1

Oven no.: Spatula no.: 1

Glass plate no.:

Test No. 1 Test No. 2 Test No. 3 Dry preparation

32 23 15 Wet preparation

1 8 43A

26.69 30.76 28.34

25.62 28.79 26.84

1.07 1.97 1.50

21.32 21.19 21.22

4.30 7.60 5.62

24.9% 25.9% 26.7%

20 22

28.02 27.70

26.99 26.75

1.03 0.95

21.36 21.56

5.63 5.19

18.3% 18.3%

N7

203.55

191.76

11.79

45.09

146.67 Liquid Limit 
(LL) Plastic Limit (PL)

8.0% 26 18

Remarks:

Performed by: Date:

Verified by: Date:

BH1-21 SS13 9.1 to 9.8m

Consolidated Fastfrate (Ottawa) Holdings Inc. SS-21-66

New Warehouse and Offices / Somme Street, Ottawa 11231101

Lean Clay (CL)

Apparatus: Hand Crank 10

Liquid limit device no.: 1 B33-02667

Sieve no.: n/a 1

Wet soil+tare, g

Liquid Limit (LL): Soil Preparation:

Cohesive <425 μm

Number of blows Cohesive >425 μm

Water Content: Non-cohesive

Tare no.

Mass of soil, g

Dry soil+tare, g

Mass of water, g

Tare, g

Mass of soil, g

Water content %

Plastic Limit (PL) - Water Content:

Tare no.

Wet soil+tare, g

Dry soil+tare, g

Mass of water, g

Tare, g

Natural Water Content Wn

Water content %

Average water content % 18.3%

Natural Water Content ( Wn ):

Tare no.

Wet soil+tare, g

Dry soil+tare, g

Mass of water, g

Tare, g

Mass of soil, g Plasticity Index (PI)

Joe Sullivan August 11, 2021

Water content % 8 8.0

Josh Sullivan August 10, 2021
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Client: Lab No.:

Project/Site: Project No.:

Borehole no.: Sample no.:

Depth: Enclosure:

Remarks:

Performed by: Date:

Verified by: Date:

Silt-size particles (%):
Clay-size particles (%) (<0.002mm):

33
9

Particle-Size Analysis of Soils (Geotechnical)

Consolidated Fastfrate (Ottawa) Holdings Inc. SS-21-66

New Warehouse and Offices / Somme Street, Ottawa 11231101

(USCS) (ASTM D422)

SS12BH2-21

8.4 to 9.0m

Sandy lean clay with gravel (CL) 20 38 42

-

Sand (%)Gravel (%) Clay & Silt (%)Soil Description

Joe Sullivan

August 10, 2021

August 11, 2021

Jade Gorman
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                           Liquid Limit, Plastic Limit and Plasticity Index of Soils
(ASTM D4318)

Client: Lab no.:

Project/Site: Project no.:

Borehole no.: Sample no.: Depth:

Soil Description: Date sampled:

Balance no.: Porcelain  bowl no.: 1

Oven no.: Spatula no.: 1

Glass plate no.:

Test No. 1 Test No. 2 Test No. 3 Dry preparation

27 21 15 Wet preparation

1 8 43A

29.51 29.53 29.71

27.86 27.82 27.93

1.65 1.71 1.78

21.30 21.26 21.32

6.56 6.56 6.61

25.2% 26.1% 26.9%

20 22

28.59 28.68

27.57 27.62

1.02 1.06

21.57 21.36

6.00 6.26

17.0% 16.9%

Z57

194.57

182.50

12.07

47.10

135.40 Liquid Limit 
(LL) Plastic Limit (PL)

8.9% 25 17

Remarks:

Performed by: Date:

Verified by: Date:

BH2-21 SS12 8.4 to 9.0m

Consolidated Fastfrate (Ottawa) Holdings Inc. SS-21-66

New Warehouse and Offices / Somme Street, Ottawa 11231101

Lean Clay (CL)

Apparatus: Hand Crank 10

Liquid limit device no.: 1 B33-02667

Sieve no.: n/a 1

Wet soil+tare, g

Liquid Limit (LL): Soil Preparation:

Cohesive <425 μm

Number of blows Cohesive >425 μm

Water Content: Non-cohesive

Tare no.

Mass of soil, g

Dry soil+tare, g

Mass of water, g

Tare, g

Mass of soil, g

Water content %

Plastic Limit (PL) - Water Content:

Tare no.

Wet soil+tare, g

Dry soil+tare, g

Mass of water, g

Tare, g

Natural Water Content Wn

Water content %

Average water content % 17.0%

Natural Water Content ( Wn ):

Tare no.

Wet soil+tare, g

Dry soil+tare, g

Mass of water, g

Tare, g

Mass of soil, g Plasticity Index (PI)

Joe Sullivan August 11, 2021

Water content % 8 8.9

Josh Sullivan August 10, 2021
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Client: Lab No.:

Project/Site: Project No.:

Borehole no.: Sample no.:

Depth: Enclosure:

Remarks:

Performed by: Date:

Verified by: Date:

Silt-size particles (%):
Clay-size particles (%) (<0.002mm):

42
23

Particle-Size Analysis of Soils (Geotechnical)

Consolidated Fastfrate (Ottawa) Holdings Inc. SS-21-66

New Warehouse and Offices / Somme Street, Ottawa 11231101

(USCS) (ASTM D422)

SS18BH2-21

13.0 to 13.6m

Sandy lean clay (CL) 6 29 65

-

Sand (%)Gravel (%) Clay & Silt (%)Soil Description

Joe Sullivan

September 9, 2021

September 13, 2021
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                           Liquid Limit, Plastic Limit and Plasticity Index of Soils
(ASTM D4318)

Client: Lab no.:

Project/Site: Project no.:

Borehole no.: Sample no.: Depth:

Soil Description: Date sampled:

Balance no.: Porcelain  bowl no.: 1

Oven no.: Spatula no.: 1

Glass plate no.:

Test No. 1 Test No. 2 Test No. 3 Dry preparation

34 23 15 Wet preparation

116 117 118

30.86 30.40 29.04

28.88 28.46 27.37

1.98 1.94 1.67

21.48 21.50 21.60

7.40 6.96 5.77

26.8% 27.9% 28.9%

20 21

27.84 27.84

27.06 27.09

0.78 0.75

21.41 21.54

5.65 5.55

13.8% 13.5%

S19

167.57

154.66

12.91

45.95

108.71 Liquid Limit 
(LL) Plastic Limit (PL)

11.9% 28 14

Remarks:

Performed by: Date:

Verified by: Date:

BH2 SS18 13.0 to 13.6m

Consolidated Fastfrate (Ottawa) Holdings Inc. SS-21-66

New Warehouse and Offices / Somme Street, Ottawa 11231101

Lean Clay (CL)

Apparatus: Hand Crank 10

Liquid limit device no.: 1 B33-02667

Sieve no.: n/a 1

Wet soil+tare, g

Liquid Limit (LL): Soil Preparation:

Cohesive <425 μm

Number of blows Cohesive >425 μm

Water Content: Non-cohesive

Tare no.

Mass of soil, g

Dry soil+tare, g

Mass of water, g

Tare, g

Mass of soil, g

Water content %

Plastic Limit (PL) - Water Content:

Tare no.

Wet soil+tare, g

Dry soil+tare, g

Mass of water, g

Tare, g

Natural Water Content Wn

Water content %

Average water content % 13.7%

Natural Water Content ( Wn ):

Tare no.

Wet soil+tare, g

Dry soil+tare, g

Mass of water, g

Tare, g

Mass of soil, g Plasticity Index (PI)

Joe Sullivan September 13, 2021

Water content % 14 11.9

Josh Sullivan September 10, 2021
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Client: Lab No.:

Project/Site: Project No.:

Borehole no.: Sample no.:

Depth: Enclosure:

Remarks:

Performed by: Date:

Verified by: Date:

Silt-size particles (%):
Clay-size particles (%) (<0.002mm):

26
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Particle-Size Analysis of Soils (Geotechnical)

Consolidated Fastfrate (Ottawa) Holdings Inc. SS-21-66

New Warehouse and Offices / Somme Street, Ottawa 11231101

(USCS) (ASTM D422)

SS8BH3-21

5.3 to 5.9m

Sandy silty clay with gravel (CL-ML) 19 49 32

-

Sand (%)Gravel (%) Clay & Silt (%)Soil Description

Joe Sullivan

August 10, 2021

August 11, 2021

Jade Gorman
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                           Liquid Limit, Plastic Limit and Plasticity Index of Soils
(ASTM D4318)

Client: Lab no.:

Project/Site: Project no.:

Borehole no.: Sample no.: Depth:

Soil Description: Date sampled:

Balance no.: Porcelain  bowl no.: 1

Oven no.: Spatula no.: 1

Glass plate no.:

Test No. 1 Test No. 2 Test No. 3 Dry preparation

25 21 15 Wet preparation

116 9 7

32.73 31.64 30.02

31.13 30.20 28.77

1.60 1.44 1.25

21.46 21.75 21.67

9.67 8.45 7.10

16.5% 17.0% 17.6%

100 117

27.92 28.13

27.17 27.33

0.75 0.80

21.53 21.48

5.64 5.85

13.3% 13.7%

T3

313.52

289.92

23.60

46.54

243.38 Liquid Limit 
(LL) Plastic Limit (PL)

9.7% 17 13

Remarks:

Performed by: Date:

Verified by: Date:Joe Sullivan August 11, 2021

Water content % 4 9.7

Josh Sullivan August 10, 2021

Natural Water Content Wn

Water content %

Average water content % 13.5%

Natural Water Content ( Wn ):

Tare no.

Wet soil+tare, g

Dry soil+tare, g

Mass of water, g

Tare, g

Mass of soil, g Plasticity Index (PI)

Mass of soil, g

Dry soil+tare, g

Mass of water, g

Tare, g

Mass of soil, g

Water content %

Plastic Limit (PL) - Water Content:

Tare no.

Wet soil+tare, g

Dry soil+tare, g

Mass of water, g

Tare, g

Wet soil+tare, g

Liquid Limit (LL): Soil Preparation:

Cohesive <425 μm

Number of blows Cohesive >425 μm

Water Content: Non-cohesive

Tare no.

Liquid limit device no.: 1 B33-026667

Sieve no.: n/a 1

Silty Clay (CL-ML)

Apparatus: Hand Crank 10

BH3-21 SS8 5.3 to 5.9m

Consolidated Fastfrate (Ottawa) Holdings Inc. SS-21-66

New Warehouse and Offices / Somme Street, Ottawa 11231101
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Client: Lab No.:

Project/Site: Project No.:

Borehole no.: Sample no.:

Depth: Enclosure:

Remarks:

Performed by: Date:

Verified by: Date:

Silt-size particles (%):
Clay-size particles (%) (<0.002mm):

29
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Particle-Size Analysis of Soils (Geotechnical)

Consolidated Fastfrate (Ottawa) Holdings Inc. SS-21-66

New Warehouse and Offices / Somme Street, Ottawa 11231101

(USCS) (ASTM D422)

SS3BH5-21

1.5 to 2.1m

Silty sand with gravel (SM) 25 38 37

-

Sand (%)Gravel (%) Clay & Silt (%)Soil Description

Joe Sullivan

August 10, 2021

August 11, 2021

Jade Gorman
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Client: Lab No.:

Project/Site: Project No.:

Borehole no.: Sample no.:

Depth: Enclosure:

Remarks:

Performed by: Date:

Verified by: Date:Joe Sullivan

August 10, 2021

August 11, 2021

Jade Gorman

4.6 to 5.2m

Sandy silty clay with gravel (CL-ML) 10 38 52

-

Sand (%)Gravel (%) Clay & Silt (%)Soil Description

Silt-size particles (%):
Clay-size particles (%) (<0.002mm):

41
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Particle-Size Analysis of Soils (Geotechnical)

Consolidated Fastfrate (Ottawa) Holdings Inc. SS-21-66

New Warehouse and Offices / Somme Street, Ottawa 11231101

(USCS) (ASTM D422)

SS7BH5-21
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Liquid Limit, Plastic Limit and Plasticity Index of Soils
(ASTM D4318)

Client: Lab no.:

Project/Site: Project no.:

Borehole no.: Sample no.: Depth:

Soil Description: Date sampled:

Balance no.: Porcelain  bowl no.: 1

Oven no.: Spatula no.: 1

Glass plate no.:

Test No. 1 Test No. 2 Test No. 3 Dry preparation

25 20 15 Wet preparation

2 5 142

28.96 28.31 27.50

27.69 27.09 26.38

1.27 1.22 1.12

21.44 21.39 21.40

6.25 5.70 4.98

20.3% 21.4% 22.5%

19 21

28.76 28.58

27.93 27.75

0.83 0.83

21.58 21.39

6.35 6.36

13.1% 13.1%

N30

240.14

214.80

25.34

46.40

168.40 Liquid Limit 
(LL) Plastic Limit (PL)

15.0% 20 13

Remarks:

Performed by: Date:

Verified by: Date:Joe Sullivan August 11, 2021

Water content % 7 15.0

Josh Sullivan August 10, 2021

Natural Water Content Wn

Water content %

Average water content % 13.1%

Natural Water Content ( Wn ):

Tare no.

Wet soil+tare, g

Dry soil+tare, g

Mass of water, g

Tare, g

Mass of soil, g Plasticity Index (PI)

Mass of soil, g

Dry soil+tare, g

Mass of water, g

Tare, g

Mass of soil, g

Water content %

Plastic Limit (PL) - Water Content:

Tare no.

Wet soil+tare, g

Dry soil+tare, g

Mass of water, g

Tare, g

Wet soil+tare, g

Liquid Limit (LL): Soil Preparation:

Cohesive <425 μm

Number of blows Cohesive >425 μm

Water Content: Non-cohesive

Tare no.

Liquid limit device no.: 1 B33-02667

Sieve no.: n/a 1

Silty Clay (CL-ML)

Apparatus: Hand Crank 10

BH5-21 SS7 4.6 to 5.2m

Consolidated Fastfrate (Ottawa) Holdings Inc. SS-21-66

New Warehouse and Offices / Somme Street, Ottawa 11231101
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Client: Lab No.: SS-21-66

Project/Site: Project No.: 11231101

Borehole No.:

Depth:

Lithological Description: Limestone

Moisture Content, %

REMARKS:

PERFORMED BY: DATE:

VERIFIED BY: DATE:

Initial Specimen Parameters

Maximum Applied Load, kN
Compressive Strength, MPa

2860
As Received

Diameter, mm
Height, mm

Volume, cm3

Mass, g

Height-to-Diameter Ratio 2.0

Consolidated Fastfrate (Ottawa) Holdings Inc

New Warehouse and Offices
Somme Street, Ottawa

BH2-21 Sampled ID:

Uniaxial Compressive Strength of Intact Rock Core Specimens
(ASTM D7012 - Method C)

Run #2

51'5" - 51'8" (1570 to 1579.4cm) Date Sampled: n/a

47.0
94.0

163.1
466.5

Joe Sullivan August 5, 2021

241.3
139.1

Moisture Condition

Jesse Carreau August 3, 2021

0.2

Bulk Density, kg/m3



Moisture Content of Soils
(ASTM D 2216)

 Client:

 Project/Site:

Oven No.: Scale No.:

BH1 BH1 BH1 BH1 BH1 BH1 BH1 BH1

SS1 SS2A SS2B SS3 SS4 SS5A SS5B SS6

3''-2' 2.5-2'10'' 2'10''-4.5' 5-7' 7.5-9.5' 10-10'8'' 10'8''-12'

 Container no. N25 S40 N18 N20 N23 N15 N13

 Mass of container + wet soil (g) 233.32 166.90 185.70 290.57 265.60 180.34 126.64

 Mass of container + dry soil (g) 220.09 156.92 176.04 276.32 246.39 169.56 85.39

 Mass of container (g) 45.78 45.80 45.25 46.05 46.17 46.15 45.12

 Mass of dry soil (g) 174.3 111.1 130.8 230.3 200.2 123.4 40.3

 Mass of water (g) 13.2 10.0 9.7 14.3 19.2 10.8 41.3

 Moisture content (%) 7.6 9.0 7.4 6.2 9.6 8.7 102.4

BH1 BH1 BH1 BH1 BH1 BH1 BH1 BH1

SS7 SS8A SS8B SS9 SS10 SS11 SS12 SS13

15-17' 17.5-19' 19-19.5' 20-22' 22.5-24.5' 25-27' 27.5-29.5' 30-32'

 Container no. N1 N4 N10 N17 N8 N9 N16 N7

 Mass of container + wet soil (g) 278.30 213.70 240.62 252.25 238.93 201.02 246.61 203.55

 Mass of container + dry soil (g) 262.26 200.59 226.34 236.87 228.08 189.49 231.05 191.76

 Mass of container (g) 45.80 46.34 45.40 45.80 45.62 45.75 46.75 45.08

 Mass of dry soil (g) 216.5 154.3 180.9 191.1 182.5 143.7 184.3 146.7

 Mass of water (g) 16.0 13.1 14.3 15.4 10.9 11.5 15.6 11.8

 Moisture content (%) 7.4 8.5 7.9 8.0 5.9 8.0 8.4 8.0

 Remarks:

 Performed By: Date:

 Verified by : Date:

N
O
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EC

O
VE

R
Y

11231101

SS-21-66

New Warehouse and Offices / Somme Street, Ottawa

10

BH No.:

Project No.:

Jade Gorman

Joe Sullivan

Consolidated Fastfrate (Ottawa) Holdings Inc.

B33-02932

August 11, 2021

August 10, 2021

BH No.:

Lab No.:

GHD FO-930.209-IA- Moisture Content of Soils - Rev. 0 - 07/01/2015



Moisture Content of Soils
(ASTM D 2216)

 Client:  Project no.:

 Project/Site: Lab No.:

Oven No.: Scale No.:

BH2 BH2 BH2 BH2 BH2 BH2 BH2 BH2

SS1A SS1B SS2 SS3A SS3B SS4 SS5 SS6A

3"-1.5' 1.5-2' 2.5-4.5' 5-5'5'' 5'5''-7' 7.5-9.5' 10-12' 12.5'-12'8''

 Container no. N14 N12 N21 N19 N5 T6 Z48 T2

 Mass of container + wet soil (g) 174.43 177.11 281.71 266.40 269.35 207.95 199.66 151.70

 Mass of container + dry soil (g) 169.52 165.71 267.18 246.46 249.63 199.32 184.55 142.47

 Mass of container (g) 45.42 47.01 45.23 45.24 46.36 45.90 45.46 46.27

 Mass of dry soil (g) 124.1 118.7 222.0 201.2 203.3 153.4 139.1 96.2

 Mass of water (g) 4.9 11.4 14.5 19.9 19.7 8.6 15.1 9.2

 Moisture content (%) 4.0 9.6 6.5 9.9 9.7 5.6 10.9 9.6

BH2 BH2 BH2 BH2 BH2 BH2 BH2 BH2

SS6B SS6C SS7A SS7B SS8 SS9 SS10 SS11

12'8''-12'10'' 12'10''-14.5' 15-15.5' 15.5'-17' 17.5-19.5' 20-22' 22.5-24.5' 25-27'

 Container no. S18 S39 N6 S37 Z47 S20 Z60 N11

 Mass of container + wet soil (g) 119.33 171.21 217.62 216.49 207.82 292.03 245.95 186.74

 Mass of container + dry soil (g) 110.90 147.07 191.26 194.79 188.53 268.92 226.39 175.42

 Mass of container (g) 46.62 46.88 44.84 46.95 45.88 45.81 46.79 46.06

 Mass of dry soil (g) 64.3 100.2 146.4 147.8 142.7 223.1 179.6 129.4

 Mass of water (g) 8.4 24.1 26.4 21.7 19.3 23.1 19.6 11.3

 Moisture content (%) 13.1 24.1 18.0 14.7 13.5 10.4 10.9 8.8

 Remarks:

 Performed By: Date:

 Verified by : Date:

August 10, 2021

Joe Sullivan August 11, 2021

BH No.:

Jade Gorman

B33-02932

BH No.:

Consolidated Fastfrate (Ottawa) Holdings Inc. SS-21-66

11231101New Warehouse and Offices / Somme Street, Ottawa

10

GHD FO-930.209-IA- Moisture Content of Soils - Rev. 0 - 07/01/2015



Moisture Content of Soils
(ASTM D 2216)

 Client:  Project no.:

 Project/Site: Lab No.:

Oven No.: Scale No.:

BH2 BH2 BH2 BH2 BH2 BH2 BH2 BH2

SS12 SS13 SS14 SS15 SS16A SS16B SS17 SS18

25.5-27.5' 30-32' 32.5-33'1'' 35-37.5' 37.5-37'11'' 37'11''-39.5' 42.5-44.5'

 Container no. Z57 S42 S32 S14 N24 N2 S19

 Mass of container + wet soil (g) 194.57 243.64 324.30 153.82 193.01 177.26 167.57

 Mass of container + dry soil (g) 182.50 225.66 298.54 140.73 169.48 162.64 154.66

 Mass of container (g) 47.10 46.28 46.23 45.69 46.17 45.34 45.95

 Mass of dry soil (g) 135.4 179.4 252.3 95.0 123.3 117.3 108.7

 Mass of water (g) 12.1 18.0 25.8 13.1 23.5 14.6 12.9

 Moisture content (%) 8.9 10.0 10.2 13.8 19.1 12.5 11.9

BH2 BH3 BH3 BH3 BH3 BH3 BH3 BH3

SS19 SS1 SS2A SS2B SS3 SS4 SS5 SS6

45-47' 3''2' 2.5-3' 3-4.5' 5-7' 7.5-9.5' 11-12' 12.5-14.5'

 Container no. Z10 T15 S21 N27 N26 N3 S12 Z35

 Mass of container + wet soil (g) 280.41 152.86 168.64 127.67 189.62 218.13 237.71 267.69

 Mass of container + dry soil (g) 257.18 138.71 156.14 111.54 178.16 207.09 223.83 245.63

 Mass of container (g) 45.63 46.45 45.80 46.20 46.18 45.73 46.68 45.80

 Mass of dry soil (g) 211.6 92.3 110.3 65.3 132.0 161.4 177.2 199.8

 Mass of water (g) 23.2 14.2 12.5 16.1 11.5 11.0 13.9 22.1

 Moisture content (%) 11.0 15.3 11.3 24.7 8.7 6.8 7.8 11.0

 Remarks:

 Performed By: Date:

 Verified by : Date:
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Consolidated Fastfrate (Ottawa) Holdings Inc. SS-21-66

New Warehouse and Offices / Somme Street, Ottawa 11231101

B33-02932 10

Jade Gorman August 10, 2021

Joe Sullivan August 11, 2021

BH No.:

BH No.:

GHD FO-930.209-IA- Moisture Content of Soils - Rev. 0 - 07/01/2015



Moisture Content of Soils
(ASTM D 2216)

 Client:  Project no.:

 Project/Site: Lab No.:

Oven No.: Scale No.:

BH3 BH3 BH3 BH3 BH3 BH3 BH3 BH3

SS7 SS8 SS9 SS10A SS10B SS11 SS12 SS13

17.5-19.5' 20-22' 22.5-23' 23-24.5' 25-27' 27.5-29.5' 30-30'10''

 Container no. T3 Z59 S34 S36 Z42 Z37 S28

 Mass of container + wet soil (g) 313.52 205.80 266.00 231.33 241.74 209.23 215.78

 Mass of container + dry soil (g) 289.92 195.39 248.34 213.60 228.08 197.56 201.01

 Mass of container (g) 46.54 47.06 45.98 47.55 46.42 45.91 46.34

 Mass of dry soil (g) 243.4 148.3 202.4 166.1 181.7 151.7 154.7

 Mass of water (g) 23.6 10.4 17.7 17.7 13.7 11.7 14.8

 Moisture content (%) 9.7 7.0 8.7 10.7 7.5 7.7 9.5

BH4 BH4 BH4 BH4 BH4 BH4 BH4 BH4

SS1 SS2 SS3 SS4 SS5 SS6 SS7 SS8

3''-2' 2.5-4.5' 5-7' 10-12' 12.5-14.5' 15-17' 15.5-17.5'

 Container no. S26 Z29 S17 S27 Z50 T14 T8

 Mass of container + wet soil (g) 223.60 225.82 263.66 222.97 116.87 151.70 224.79

 Mass of container + dry soil (g) 194.94 201.43 250.71 188.87 83.71 133.21 192.23

 Mass of container (g) 46.01 46.15 45.21 46.16 47.05 45.34 46.06

 Mass of dry soil (g) 148.9 155.3 205.5 142.7 36.7 87.9 146.2

 Mass of water (g) 28.7 24.4 13.0 34.1 33.2 18.5 32.6

 Moisture content (%) 19.2 15.7 6.3 23.9 90.5 21.0 22.3

 Remarks:

 Performed By: Date:

 Verified by : Date:
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Consolidated Fastfrate (Ottawa) Holdings Inc. SS-21-66

New Warehouse and Offices / Somme Street, Ottawa 11231101

B33-02932 10

Jade Gorman August 10, 2021

Joe Sullivan August 11, 2021

BH No.:

BH No.:

GHD FO-930.209-IA- Moisture Content of Soils - Rev. 0 - 07/01/2015



Moisture Content of Soils
(ASTM D 2216)

 Client:  Project no.:

 Project/Site: Lab No.:

Oven No.: Scale No.:

BH4 BH4 BH4 BH4 BH4 BH4 BH4 BH4

SS9A SS9B SS10 SS11 SS12 SS13 SS14 SS15

20-21.5' 21.5-22' 22.5-24.5' 25-27' 27.5-29.5' 32.5-34.5' 35-37'

 Container no. Z31 T1 N22 S30 S29 S45 T9

 Mass of container + wet soil (g) 197.83 262.26 335.05 205.12 240.22 242.41 271.90

 Mass of container + dry soil (g) 171.06 223.24 300.88 168.62 221.98 224.01 254.61

 Mass of container (g) 45.87 45.83 45.42 45.70 45.78 46.07 45.78

 Mass of dry soil (g) 125.2 177.4 255.5 122.9 176.2 177.9 208.8

 Mass of water (g) 26.8 39.0 34.2 36.5 18.2 18.4 17.3

 Moisture content (%) 21.4 22.0 13.4 29.7 10.4 10.3 8.3

BH4 BH5 BH5 BH5 BH5 BH5 BH5 BH5

SS16 SS1 SS2A SS2B SS3 SS4 SS5 SS6

37.5-39.5' 3''-2' 2.5-3' 3-4.5' 7.5-9.5' 10-12'

 Container no. N32 N28 Z5 N29 N34 N36

 Mass of container + wet soil (g) 171.49 204.87 277.76 199.82 184.69 171.27

 Mass of container + dry soil (g) 156.21 166.78 240.15 176.72 171.19 157.43

 Mass of container (g) 45.50 45.93 45.70 45.71 46.67 45.36

 Mass of dry soil (g) 110.7 120.9 194.5 131.0 124.5 112.1

 Mass of water (g) 15.3 38.1 37.6 23.1 13.5 13.8

 Moisture content (%) 13.8 31.5 19.3 17.6 10.8 12.3

 Remarks:

 Performed By: Date:

 Verified by : Date:
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New Warehouse and Offices / Somme Street, Ottawa 11231101

B33-02932 10

Jade Gorman August 10, 2021

Joe Sullivan August 11, 2021

BH No.:

BH No.:

GHD FO-930.209-IA- Moisture Content of Soils - Rev. 0 - 07/01/2015



Moisture Content of Soils
(ASTM D 2216)

 Client:  Project no.:

 Project/Site: Lab No.:

Oven No.: Scale No.:

BH5 BH5 BH5 BH5 BH5 BH5

SS7 SS8 SS9 SS10 SS11A SS11B

15-17' 17.5-19.5' 20-22' 22.5-24.5' 25-25'10'' 25'10''-26'3''

 Container no. N30 N35 N33 S44 S13 T13

 Mass of container + wet soil (g) 240.14 211.88 229.19 230.05 189.96 186.46

 Mass of container + dry soil (g) 214.80 197.53 214.27 211.44 180.54 166.64

 Mass of container (g) 46.40 46.08 47.12 46.44 46.30 46.88

 Mass of dry soil (g) 168.4 151.5 167.2 165.0 134.2 119.8 0.0 0.0

 Mass of water (g) 25.3 14.4 14.9 18.6 9.4 19.8 0.0 0.0

 Moisture content (%) 15.0 9.5 8.9 11.3 7.0 16.5 #DIV/0! #DIV/0!

 Container no.

 Mass of container + wet soil (g)

 Mass of container + dry soil (g)

 Mass of container (g)

 Mass of dry soil (g) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

 Mass of water (g) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

 Moisture content (%) #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

 Remarks:

 Performed By: Date:

 Verified by : Date:

Consolidated Fastfrate (Ottawa) Holdings Inc. SS-21-66

New Warehouse and Offices / Somme Street, Ottawa 11231101

B33-02932 10

Jade Gorman August 10, 2021

Joe Sullivan August 11, 2021

BH No.:

BH No.:

GHD FO-930.209-IA- Moisture Content of Soils - Rev. 0 - 07/01/2015
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Appendix A3  
Analytical Laboratory Results 
 

  



Certificate of Analysis

Dear Ryan Vanden Tillaart:

Please find attached the analytical results for your samples.  If you have any questions regarding this report, please do not hesitate to call (613-727-5692).

  
Report Number:  1936331 
Date Submitted:  2020-08-11
Date Reported:  2020-08-25
Project:    11215612-A2
COC #:    210163
  

APPROVAL:                                                                      
Addrine Thomas, Inorganics Supervisor  

Page 1 of 4

Client:  GHD Limited  (Ottawa)
       400-179 Colonnade Rd.
     Ottawa, ON
      K2E 7J4
Attention:   Mr. Ryan Vanden Tillaart
PO#:      73520576 
Invoice to: GHD Limited  (Ottawa)

Report Comments:

 

All analysis is completed at Eurofins Environment Testing Canada Inc. (Ottawa, Ontario) unless otherwise indicated.

Eurofins Environment Testing Canada Inc. (Ottawa, Ontario) is accredited by CALA, Canadian Association for Laboratory Accreditation to ISO/IEC 17025 for tests which appear on the scope of 
accreditation. The scope is available at: http://www.cala.ca/scopes/2602.pdf.

Eurofins Environment Testing Canada Inc. (Ottawa, Ontario) is licensed by the Ontario Ministry of the Environment, Conservation, and Parks (MECP) for specific tests in drinking water (license 
#2318). A copy of the license is available upon request.

Eurofins Environment Testing Canada Inc. (Ottawa, Ontario) is accredited by the Ontario Ministry of Agriculture, Food, and Rural Affairs for specific tests in agricultural soils.

Please note: Field data, where presented on the report, has been provided by the client and is presented for informational purposes only. Guideline values listed on this report are provided for 
ease of use (informational purposes) only. Eurofins recommends consulting the official provincial or federal guideline as required. Unless otherwise stated, measurement uncertainty is not taken 
into account when determining guideline or regulatory exceedances.
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Client:  GHD Limited  (Ottawa)
       400-179 Colonnade Rd.
     Ottawa, ON
      K2E 7J4
Attention:   Mr. Ryan Vanden Tillaart
PO#:      73520576 
Invoice to: GHD Limited  (Ottawa)

  
Report Number:  1936331 
Date Submitted:  2020-08-11
Date Reported:  2020-08-25
Project:    11215612-A2
COC #:    210163
  

Lab I.D.
Sample Matrix
Sample Type
Sampling Date
Sample I.D.

Group Analyte MRL Units Guideline
0.008
0.08
0.52
8.66
1920
205
8.54

<0.20ug/g0.2 S2-
Subcontract %0.25 Moisture-Humidite

mV REDOX PotentialRedox Potential
ohm-cm1 Resistivity

General Chemistry
2.00 pH

mS/cm0.05 Electrical Conductivity
%0.01 SO4

Anions %0.002 Cl

1509594
Soil

2020-08-11
BH3-SS3

Group Analyte MRL Units Guideline

Lab I.D.
Sample Matrix
Sample Type
Sampling Date
Sample I.D.

Page 2 of 4146 Colonnade Rd. Unit 8, Ottawa, ON K2E 7Y1

Results relate only to the parameters tested on the samples submitted.
Methods references and/or additional QA/QC information available on request.

Guideline =                   * = Guideline Exceedence MRL = Method Reporting Limit, AO = Aesthetic Objective, OG = Operational Guideline, MAC = 
Maximum Acceptable Concentration, IMAC = Interim Maximum Acceptable Concentration, STD = 
Standard, PWQO = Provincial Water Quality Guideline, IPWQO = Interim Provincial Water Quality 
Objective, TDR = Typical Desired Range



Certificate of Analysis

Client:  GHD Limited  (Ottawa)
       400-179 Colonnade Rd.
     Ottawa, ON
      K2E 7J4
Attention:   Mr. Ryan Vanden Tillaart
PO#:      73520576 
Invoice to: GHD Limited  (Ottawa)

  
Report Number:  1936331 
Date Submitted:  2020-08-11
Date Reported:  2020-08-25
Project:    11215612-A2
COC #:    210163
  

QC 
% Rec

BlankAnalyte

 QC Summary

QC
Limits

387642Run No Analysis/Extraction Date 2020-08-13
Method C CSA A23.2-4B

Analyst AET

90-110 Chloride 98

387870Run No Analysis/Extraction Date 2020-08-14
Method SUBCONTRACT-A

Analyst AET

 Moisture-Humidite <0.25 % 101

 S2- <0.20 ug/g 98

387916Run No Analysis/Extraction Date 2020-08-18
Method Cond-Soil

Analyst SG

90-110 Electrical Conductivity <0.05 mS/cm 97

90-110 pH 5.63 100

 Resistivity  

388007Run No Analysis/Extraction Date 2020-08-19
Method AG SOIL

Analyst SKH

70-130 SO4 <0.01 % 96

388317Run No Analysis/Extraction Date 2020-08-25
Method C SM2580B

Analyst AET

 REDOX Potential 258 mV 101

Page 3 of 4146 Colonnade Rd. Unit 8, Ottawa, ON K2E 7Y1

Results relate only to the parameters tested on the samples submitted.
Methods references and/or additional QA/QC information available on request.

Guideline =                   * = Guideline Exceedence MRL = Method Reporting Limit, AO = Aesthetic Objective, OG = Operational Guideline, MAC = 
Maximum Acceptable Concentration, IMAC = Interim Maximum Acceptable Concentration, STD = 
Standard, PWQO = Provincial Water Quality Guideline, IPWQO = Interim Provincial Water Quality 
Objective, TDR = Typical Desired Range
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Client:  GHD Limited  (Ottawa)
       400-179 Colonnade Rd.
     Ottawa, ON
      K2E 7J4
Attention:   Mr. Ryan Vanden Tillaart
PO#:      73520576 
Invoice to: GHD Limited  (Ottawa)

  
Report Number:  1936331 
Date Submitted:  2020-08-11
Date Reported:  2020-08-25
Project:    11215612-A2
COC #:    210163
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Results relate only to the parameters tested on the samples submitted.
Methods references and/or additional QA/QC information available on request.

Guideline =                   * = Guideline Exceedence MRL = Method Reporting Limit, AO = Aesthetic Objective, OG = Operational Guideline, MAC = 
Maximum Acceptable Concentration, IMAC = Interim Maximum Acceptable Concentration, STD = 
Standard, PWQO = Provincial Water Quality Guideline, IPWQO = Interim Provincial Water Quality 
Objective, TDR = Typical Desired Range
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Dynamic Compaction Condition (DCC) 
Slope Stability 
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GHD     

179 Colonnade Road South, Suite 400 
Ottawa, Ontario K2E 7J4 
Canada 
www.ghd.com 

Our ref: 11228236 

January 20, 2022 

Mr. Pierre Courteau 
Consolidated Fastfrate (Ottawa) Holdings Inc. 
55 Commerce Valley Drive West 
Suite 220 
Thornhill, ON L3T 7V9 

Slope Stability Assessment for Dynamic Compaction, Warehouse and Offices, Ottawa, ON - Issued for 
site plan application 

Dear Mr. Courteau 

1. Introduction

Consolidated Fastfrate (Ottawa) Holdings Inc. (Fastfrate) has requested GHD Limited (GHD) to perform a slope 
stability assessment for the slopes along Rideau Road and Somme Street (Site) in preparation for the dynamic 
compaction works. The location of the Site is shown on the site layout in Figure 1. 

The Site is located at the intersection of Rideau Road to the north and Somme Street to the west and is 
relatively flat and is covered with approximately 6 metres (m) thick fill, reportedly brought in from construction 
sites, which gives the Site its present flat surface albeit slightly hummocky look, sloping down to the 
surrounding streets. The surrounding topography slopes up at approximately two-horizontal to one-vertical 
(2H:1V) from south to north by approximately 3.5 m from Rideau Road to the section of Somme Street south of 
the Site. The Site elevation is higher compared to the surrounding streets varying from approximately 0.2 m 
higher on the south side (Somme Street) to 4 m higher on the north side (Rideau Street). There is also a ditch 
along the south, west, and north perimeters of the Site. 

Fastfrate is proposing to develop an approximately 8,630 square meters (m2) warehouse on the western 
portion of the Site. It is GHD's understanding that Fastfrate intends to use dynamic compaction method of 
ground improvement to densify the randomly placed fill materials within the building footprint only prior to the 
proposed development. 

The stability assessment has been completed in alignment with the cross-sections received by GHD from 
CIVITAS on July 28, 2021, and July 22, 2021, for the north and west slopes respectively. The locations of the 
cross-sections are shown on the site plan provided in Figure 1 and the cross-sections are attached to the 
present letter. 

GHD understands that the Client will elect a contractor to undertake the dynamic compaction works at the Site. 
As such, it is recommended that additional information, including the type of equipment, expected peak particle 
velocity (PPV), expected frequency and method of works be provided to GHD once confirmed. Additional 
information on the influence of the above inputs is explained in Section 3.2. 
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Figure 1 Site Layout showing the location of the analysed cross sections and the proposed building footprint 

The following is attached to this letter: 

– Attachment 1: West slope cross-section and global stability analysis results 
– Attachment 2: North slope cross-section and global stability analysis results 

North wall 
section 

West wall 
section 
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2. Review of pre-construction geotechnical information 

GHD has reviewed the following geotechnical investigations while preparing this letter: 

– Geotechnical Study Subdivision Plan, Hawthorne Industrial Park, report ref. no. T020556-A1, by 
Inspec-Sol, dated May 4, 2009. 

– Geotechnical Investigation, Warehouse and Offices Intersection of Rideau Street, report ref. no. 
11215612-A1, by GHD, dated October 27, 2021. 

– Supplementary Geotechnical Investigation, Warehouse and Offices Intersection of Rideau Street, report 
ref. no. 11231101-RPT-1, by GHD, dated January 20, 2022 

GHD has also reviewed the following documents provided by the client as part of the assessment: 

– Grade Control and Drainage Plan, Somme St, Ontario, Fastfrate facility, Job No. A001083-C006, by 
CIMA+, dated March 8, 2021. 

– Draft Floor Plan, New Warehouse & Cross-Dock Facility, Fastfrate Ottawa, Somme Street, Ottawa, 
Ontario, Job No. 2001-A1, by CIVITAS, dated April 28, 2021. 

– West slope cross-section, 2001-FastFrat-Civil Section-July 21, 2021_comm_GHD, by CIVITAS, received 
July 26, 2021. 

– North slope cross-section, C006B_Grading, by CIMA+, received July 28, 2021. 

3. Slope stability assessment 

3.1 Subsurface conditions 
As per the documentation reviewed and listed in Section 2, in general, soils encountered at the borehole 
locations consisted of a thick layer of fill material overlying native silty sand to sandy silt deposit. Limestone 
bedrock with interbedded sandstone was encountered at depths ranging from 8.2 (BH1) to 14.8 mbgs (BH2-
21). 

General descriptions of the subsurface conditions are summarized as follow: 

1. Fill | Consisting of a mixture of sand, silt, clay, and gravel. The fill material contains traces to some asphalt, 
concrete, wood and brick fragments, topsoil, and pieces of reinforcing steel. The composition of fill varied 
with depth and borehole location. Cobbles and possible boulders were encountered in the boreholes at 
varying depths. The thickness of the fill at the borehole locations was approximately 6 m. 

2. Native sandy silt | Below the fill material a native deposit of sandy silt to silty sand with varying amounts of 
clay and gravel was encountered. Cobbles and possible boulders are expected within this deposit 
becoming more frequent with depth. The deposit extended to depths ranging from 8.2 to 11.9 m below 
ground surface (mbgs). 

3. Bedrock | Limestone bedrock with interbedded sandstone was encountered below the native sandy silt. 
4. Groundwater | Groundwater levels were measured on August 18, 2020, groundwater elevation of 87 m 

was encountered at the monitoring wells. 

The selected geotechnical parameters for the Site soils used in the analysis are summarized in Table 1. 
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Table 1 Geotechnical parameters 

Material Unit weight (kN.m3) Cohesion (kPa) Internal friction angle (°) 

Existing fill 18 4 25 

Native sandy silt 17 2 34 

Bedrock N/A (considered impenetrable) 

3.2 Vibration analyses 
Dynamic compaction is comprised of repeatedly dropping a 5 to 40 tons mass freely from a height of 10 to 
40 m on a grid pattern. Dynamic compaction can densify suitable materials up to 10 m thick. Suitable materials 
are saturated free-draining soils, low moisture content poorly draining soils (moisture content lower than plastic 
limit) and silts with a plasticity index of less than eight. Due to the dropping of the heavy mass vibration is 
generated from the dynamic compaction works to the surrounding soil. Vibration then propagates through the 
surrounding soil until the vibration wave attenuates completely. If the vibrations exceed certain threshold limits 
for level or sloping ground conditions, ground displacements may occur. In addition, vibrations can cause a 
reduction in the shear strength of soils. As such, construction vibrations such as dynamic compaction need to 
be considered in the stability analyses. 

Vibrations are a function of the amount of energy that gets dissipated with increase in distance from the source 
of energy. The established energy versus distance relationship is exponential in nature, meaning that an 
exponential reduction in vibration is realized with increasing distances. The energy measured as a function of 
Peak Particle Velocity (PPV) although meeting the specified criterion at the specified locations was 
exponentially higher when travelling through the slope at shorter distances from the source of vibration. 

As indicated earlier, vibration (measured as PPV) energy gets dissipated with time as soil conditions have a 
damping effect on vibration. PPV follows a reverse log curve on an exponential scale, therefore, values begin 
very high near the source of vibrations and drop off rapidly farther from the source. A slope can experience 
movements if ground acceleration 'a' due to gravity exceeds yield acceleration (Ky) values1. 

Ground acceleration 'a' is related to PPV through the frequency of motion 'F', assuming sinusoidal motion, 
using the following equation: 

a = 2*π*PPV*F  Eq. (1) 

Where: 

– PPV = Peak Particle Velocity in mm/sec 
– F = Frequency in Hz 

For the west wall with a platform extended 4 m from the building footprint, the PPV was estimated to be 
0.5 inches per second as shown in Figure 2 for a two-ton drop ball with a 40-foot drop. 

 
 
1 Matasovic' N., (1991): Selection of Method for Seismic Slope Stability Analysis. Proceedings: Second International Conference on Recent 

Advances in Geotechnical Earthquake Engineering and Soil Dynamics, March 11-15, 1991, St. Louis, Missouri, Paper No. 7.20 
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Figure 2 Dynamic compaction PPV estimation for west wall 

Due to the lack of information available at this stage of the design, it was also assumed that a maximum 
frequency of motion for the machinery of 10 Hz for construction operations2. 

As such the ground acceleration for the slope stability analysis for the west wall is estimated to be: 

a = 2*3.14159*0.5*10 = 31.4 in/sec 

a = 0.08 g 

For the north wall with the slope crest located 35 m from the building footprint, the PPV was estimated to be 
0.02 in/sec as shown in Figure 2 for a 2 Ton drop ball with a 40-foot drop. As such the ground acceleration for 
the slope stability analysis for the west wall is estimated to be: 

a = 2*3.14159*0.02*10 = 1.26 in/sec2 

a = 0.003 g 

 
 
2 OSM Blasting Performance Standards 30 Code of Federal Regulations 

West wall 
section 

North wall 
section 

Assumed allowable maximum frequency of motion (10 Hz)2 



   The Power of Commitment 

11228236  |  Slope Stability Assessment for Dynamic Compaction, Warehouse and Offices, Ottawa, ON - Issued for site plan application 6 

However, the graph is based on a two-ton drop ball, the dynamic compaction methodology is not available at 
this stage of the design and will be the responsibility of the ground improvement contractor. As such, the 
dynamic compaction may involve drop mass ranging from 5 to 40 tons, therefore, the following conservative 
acceleration values were used for the preliminary analyses: 

West wall: a = 4 x 0.08 g = 0.32 g 

North wall a = 4 x 0.003 g = 0.12 g 

The above values should be reviewed by the ground improvement contractor and if required, GHD should be 
requested to revise the slope stability analyses. 

3.2.1 Vibration limits 
The vibrations limits within habited areas are set to avoid disturbance to inhabitants and to avoid damage to the 
structures. The criteria in Table 2 are, typically, set for a construction site. 

Table 2 Prohibited construction vibrations 

Frequency of vibration (Hz) Vibration PPV (mm/sec) 

Less than 4 8 

4 to 10 15 

More than 10 25 

3.3 Western slope 
It is understood that before the start of the dynamic compaction work, the western slope will be reprofiled in 
order to build a pad extending a minimum of 4 m from the projected building limit and with a 5.7H:1V slope. A 
slope stability assessment was performed for the reprofiled slope along the west perimeter of the Site. GHD's 
understanding of this slope conditions is based on the cross-sections provided by CIVITAS. Analysis was 
performed on the reprofiled slope under static condition and pseudo-static (i.e., construction vibrations) 
conditions using effective soil parameters. 

The slope stability analysis was carried out using the SLOPE/W 2019 software package produced by 
GEO-SLOPE International Ltd. Each trial was modelled using the Morgenstern-Price method, and the 
optimized critical slip surface was selected. In general, this approach calculates a factor of safety that 
represents the ratio of forces resisting a failure (i.e., shear strength, friction, etc.) to those favouring failure 
(weight, external loading, etc.). Theoretically, a factor of safety of 1.0 would represent an equilibrium condition 
(i.e., a marginally stable slope). However, the City of Ottawa recommends a minimum factor of safety of 1.5 
under static conditions and 1.1 under pseudo-static conditions to account for uncertainty in soil parameters 
used and slope geometry. 

Due to the lack of information at this stage of the design, a distributed load of 200 kPa approximately 3 m away 
from the building edge was assumed to represent the crane used during dynamic compaction. The 200 kPa 
was determined based on GHD's experience and assumed to be spread over two tracks of three meters in 
length. The three meters offset was assumed to model a conservative reach of the machinery and is assumed 
based on GHD's experience. Additionally, it was assumed that a swale at the base of the slope will be 
constructed to direct the runoff away from the pad. 

A summary of the analyses is shown in Table 3, with the graphical output for the analysis for each condition 
provided in Attachment 1. 
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Table 3 Slope stability results 

 Factor of safety 

Static 1.8 

Pseudo static 1.1 

Based on the preliminary slope stability analysis, depending on the composition and compactness state of the 
fill material, the factor of safety for the slope is above or equal to (i.e., 1.6 under static condition and 1.1 under 
pseudo-static condition) the recommend values of 1.5 for static condition and 1.1 for pseudo-static condition. 
Some sloughing and bulging-type movements at the west slope could be expected during the dynamic 
compaction. The slope will need to be restored to its design grades under-engineered controls after dynamic 
compaction is complete and before the proposed building is constructed. 

The ground improvement contractor must review the vibration assumptions made during the above analyses 
and provide his input. 

3.4 Northern wall 
A slope stability assessment was performed for the existing slope along the north perimeter of the Site. GHD's 
understanding of the existing slope conditions is based on the cross-section provided by CIMA+. Analysis was 
performed on the existing slope under static conditions and pseudo-static (i.e., seismic) conditions considering 
drained soil conditions. 

The slope stability analysis was carried out using the SLOPE/W 2019 software package produced by 
GEO-SLOPE International Ltd. Each trial was modelled using the Morgenstern-Price method, and the 
optimized critical slip surface was selected. In general, this approach calculates a factor of safety that 
represents the ratio of forces resisting a failure (i.e., shear strength, friction, etc.) to those favouring failure 
(weight, external loading, etc.). Theoretically, a factor of safety of 1.0 would represent a stable slope. However, 
the City of Ottawa recommends a minimum factor of safety of 1.5 under static conditions and 1.1 under 
pseudo-static conditions. The selected geotechnical parameters for the Site soils used in the analysis are 
summarized in Table 3. 

A summary of the analyses is shown in Table 4 with the analysis for each condition provided in Attachment 2. 

Table 4 Slope stability results 

 Factor of safety 

Static 2.1 

Pseudo static 1.4 

Based on the preliminary slope stability analysis, depending on the composition and compactness state of the 
fill material, the factor of safety for the slope is above (i.e., 2.1 under static condition and 1.4 under 
pseudo-static condition) the recommend values of 1.5 for static condition and 1.1 for pseudo-static condition. It 
is noted that in this case the dynamic compaction works being 35 m from the slope's crest has a negligible 
impact on the slope stability. Additionally, the condition of the slope must be monitored during site preparation 
and building construction. 

4. Vibration monitoring and contingency plans 

GHD understands that dynamic compaction will be undertaken on the building footprint only as shown on 
Figure 2. Additionally, as mentioned in Section 3.2, the dynamic compaction methodology is not known at this 
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stage of the design and remains the responsibility of the ground improvement contractor. Nevertheless, during 
the dynamic compaction vibration works, monitoring must be carried out using approved 
seismographs/accelerometers. Continuous readings must be recorded for one week prior to the start of 
construction. Continuous readings comprised of PPV and construction frequency in all directions then must be 
recorded throughout construction at Site boundaries and any nearby structures. Readings must be checked at 
least once per day to ensure that the vibration levels are not exceeding the specified limits. 

Should the recorded vibrations exceed the allowable limits recommended in Section 3.2.2 above, the ground 
improvement contractor together with GHD should review and modify the ground improvement methodology. 
The modifications may include reductions in the drop weight, drop height, or both, while increasing the number 
of drops per impact point. These assumptions are based on the empirical formula used to estimate the depth of 
improvement using the dynamic compaction method as given below: 

Di = nc (Wt Hd)0.5 

Where: 

 Di = Depth of improvement 

 nc = Constant, depending on soil type, degree of saturation, and speed of drop [nc values range from 
[0.35 (clays) to 0.5 (gravelly soils)] 

 Wt = Weight of hammer (tons) 

 Hd = Height of drop (m) 

The fill soils at the Site extend to a depth of 6 m. For the silty clayey soils, a nc value of 0.4 can be used for a 
preliminary design, resulting in a WtHd = 225. Assuming a drop of 15 m, a 15 ton weight will be required to be 
dropped to compact the soils to a depth of 6 m. As already discussed, vibrations reduce exponentially as 
distance form the source of vibrations increases until these are within tolerable limits before damping out 
completely. Before commencing the dynamic compaction operations, theoretical distance at which the vibration 
will reduce to allowable limits (Safe Distance) will be calculated using the parameters provided by the ground 
improvement contractor. It will be ensured that no sensitive structure is located within the Safe Distance. 
Alternatively, the dynamic parameters would be revised, and the Safe Distance recalculated. The theoretical 
Safe Distance will be confirmed through actual measurements and the dynamic compaction procedure 
modified if the vibrations are found to exceed the allowable limits at Safe Distances/boundaries.  

5. Conclusion 

– The west and north slope are stable under static and pseudo-static conditions under the described 
assumptions. 

– The west slope could experience some minor instability during dynamic compaction, which will require 
restoration works post dynamic compaction. 

– GHD considered that before dynamic compaction work is done near the west slope, a pad extending a 
minimum distance of 4 m and a 5.7H:1V slope will be built. It should be noted that this distance should be 
updated once the dynamic compaction construction method has been detailed (i.e., compaction weight 
and height, equipment, expected frequency). 

– The north and west slope should remain stable during the dynamic compaction process using the 
described assumptions. 

– GHD has carried out the analysis using assumed dynamic parameters. The ground improvement 
contractor should review the dynamic compaction parameters assumed in this study. GHD should revise 
the study based on the comments from the ground improvement contractor. 
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– Before commencing the dynamic compaction operations, theoretical distance at which the vibration will
reduce to allowable limits (Safe Distance) should be calculated using the parameters provided by the
ground improvement contractor. It will be ensured that no sensitive structure is located within the Safe
Distance.

Hassan Gilani, M.Sc., P. Eng. 
Geotechnical Engineer 

+1 519 503-3705
hassan.gilani@ghd.com

Regards,

Oliver Galvier, M. Eng., P. Eng. (NS) 
Engineer 

+1 902 334-1833
oliver.galvier@ghd.com

OG/HG/mc/mhp/1 

Copy to: David Rizk, GHD 

Encl. 

2022Jan24
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Attachment 1 
West slope cross-section and global 
stability analysis results 
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North slope cross-section and global 
stability analysis results 
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GHD 762 

179 Colonnade Road South, Suite 400 
Ottawa, Ontario K2E 7J4 
Canada 
www.ghd.com 

Our ref: 11228236 

January 20, 2022 

Mr. Pierre Courteau 
Consolidated Fastfrate (Ottawa) Holdings Inc. 
55 Commerce Valley Drive West 
Suite 220 
Thornhill, ON L3T 7V9 

Slope stability assessment for final slopes, Warehouse and Offices, Ottawa, ON - Issued for site plan 
application 

Dear Mr. Courteau 

1. Introduction

Consolidated Fastfrate (Ottawa) Holdings Inc. (Fastfrate) has requested GHD Limited (GHD) to perform a slope 
stability assessment of the final slopes, along Rideau Road and Somme Street (Site), in preparation for the 
dynamic compaction works. The location of the Site is shown on the site layout in Figure 1. 

The Site is located at the intersection of Rideau Road to the north and Somme Street to the west and is 
relatively flat and is covered with approximately 6 metres (m) thick fill, reportedly brought in from construction 
sites, which gives the Site its present flat surface albeit slightly hummocky look, sloping down to the 
surrounding streets. The surrounding topography slopes up at approximately two-horizontal to one-vertical 
(2H:1V) from south to north by approximately 3.5 m from Rideau Road to the section of Somme Street south of 
the Site. The Site elevation is higher compared to the surrounding streets varying from approximately 0.2 m 
higher on the south side (Somme Street) to 4 m higher on the north side (Rideau Street). There is also a ditch 
along the south, west, and north perimeter of the Site. 

Fastfrate is proposing to develop an approximately 8,630 square metres (m2) warehouse on the western 
portion of the Site. It is GHD's understanding that Fastfrate intends to use dynamic compaction method of 
ground improvement to densify the randomly placed fill materials within the projected building footprint prior to 
the proposed development. 

The stability assessment of the final north slopes has been completed in alignment with the cross-sections 
received by GHD from Maccaferi which are presented in the wall drawings attached to this letter. The stability 
assessment of the final west slope has been completed in alignment with the cross-section provided by 
CIVITAS on July 22, 2021 which is attached to slope stability analysis of this letter. The locations of the 
cross-sections are shown on the site plan provided in Figure 1 Site layout. 
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GHD understands that the Client will select a contractor to undertake the dynamic compaction works at the 
Site. As such, it is recommended that additional information, including the type of equipment, expected peak 
particle velocity (PPV), expected frequency, and method of works be provided to GHD once confirmed. 
Additional changes to the geometry of the final slopes should also be provided to GHD once confirmed. 

 
Figure 1. Site layout showing the location of the analyzed cross-sections and the proposed building footprint 

The following are attached to this letter: 

– Attachment 1: West slope crosse-section and global stability analysis results 
– Attachment 2: Maccaferri's retaining wall drawings 
– Attachment 3: Geogrid technical data sheet 

Cross section 
location provided 
for the west slope 

Cross section A 
location provided 
for the north slope 

Cross section B 
location provided 
for the north slope 

Cross section C 
location provided 
for the north slope 
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– Attachment 4: North wall slope stability analysis results 

2. Review of pre-construction geotechnical information 

GHD has reviewed the following geotechnical investigations while preparing this letter: 

– Geotechnical Study Subdivision Plan, Hawthorne Industrial Park, report ref. no. T020556-A1, by 
Inspec-Sol, dated May 4, 2009. 

– Geotechnical Investigation, Warehouse and Offices Intersection of Rideau Street, report ref. no. 
11215612-A1, by GHD, dated October 27, 2021. 

– Supplementary Geotechnical Investigation, Warehouse and Offices Intersection of Rideau Street, report 
ref. no. 11231101-RTP-1, by GHD, submitted on December 22, 2021. 

GHD has also reviewed the following documents provided by the client as part of the assessment: 

– Grade Control and Drainage Plan, Somme St, Ontario, Fastfrate facility, Job No. A001083-C006, by 
CIMA+, dated March 8, 2021. 

– Draft Floor Plan, New Warehouse & Cross-Dock Facility, Fastfrate Ottawa, Somme Street, Ottawa, 
Ontario, Job No. 2001-A1, by CIVITAS, dated April 28, 2021. 

– West slope cross-section, 2001-FastFrat-Civil Section-July 21, 2021_comm_GHD, by CIVITAS, received 
July 26, 2021. 

– North slope cross-section, C006B_Grading, by CIMA+, received July 28, 2021. 

3. Slope stability assessment 

3.1 Subsurface conditions 
As per the documentation reviewed and listed in section 2, in general, soils encountered at the borehole 
locations consisted of a thick layer of fill material overlying native silty sand to sandy silt deposit. Limestone 
bedrock with interbedded sandstone was encountered at depths ranging from 8.2 (BH1) to 14.8 mbgs (BH2-
21). 

General descriptions of the subsurface conditions are summarized as follow: 

1. Fill | Consisting of a mixture of sand, silt, clay, and gravel. The fill material contains traces to some asphalt, 
concrete, wood and brick fragments, topsoil, and pieces of reinforcing steel. The composition of fill varied 
with depth and borehole location. Cobbles and possible boulders were encountered in the boreholes at 
varying depths. The thickness of the fill at the borehole locations was approximately 6 m. 

2. Native sandy silt | Below the fill material a native deposit of sandy silt to silty sand with varying amounts of 
clay and gravel was encountered. Cobbles and possible boulders are expected within this deposit 
becoming more frequent with depth. The deposit extended to depths ranging from 8.2 to 11.9 mbgs. 

3. Bedrock | Limestone bedrock with interbedded sandstone was encountered below the native sandy silt. 
4. Groundwater | Groundwater levels were measured on August 18, 2020, groundwater elevation of 87 m 

was encountered at the monitoring wells. 

Additionally, the Mechanically Stabilized Earth (MSE) retaining wall and its foundation and backfill would 
comprise of the following materials: 
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1. Fill | Consisting of a mixture of sand, silt, clay, and gravel. Mineral materials only should be used as 
backfill.  

2. Dynamic compacted fill | The dynamic compaction technical parameters are not available at this stage of 
the design and will be available once the subcontractor has been selected. 

3. Reinforced fill | It is understood that the existing on-Site excavated fill will be reused for the construction of 
the MSE wall. 

As such, GHD has assumed the material parameters presented in Table 1 based on the available information 
of the existing fill, the impact of the assumed compaction process, and GHD's experience. 

Table 1 Geotechnical parameters 

Material Unit weight (kN.m3) Cohesion (kPa) Internal friction angle (°) 

Existing fill 18 4 25 

Reinforced fill 18 4 25 

Soil pocket 18 4 25 

Native sandy silt 17 2 34 

Bedrock N/A (considered impenetrable) 

3.2 Seismic considerations 
The earthquake Peak Ground Acceleration (PGA) with a 2 percent probability of exceedance in 50 years is 
0.308 g, where 'g' is the acceleration due to gravity. The PGA occurs only for a fraction of a second in a given 
earthquake. A use of PGA may therefore result in a very conservative design. Hynes-Griffin and Franklin1 

concluded that slopes and embankments with a yield acceleration equal to half the peak ground acceleration 
would experience permanent seismic deformations of less than 1 m in any earthquake, even for embankments 
where amplification of acceleration by a factor of three occurs. In the absence of amplification, or if 
amplification is taken into account in determining the peak acceleration, the Hynes and Franklin data suggest 
that deformations will remain less than 0.3 m for yield accelerations less than or equal to one-half the peak 
acceleration. In this case, the amplification is only by a factor of 1.05, therefore an earthquake-induced 
deformation of less than 0.3 m is expected. Therefore, the seismic coefficient used in the pseudo-static 
analyses was 50 percent of the PGA value of 0.308, i.e., 0.154. 

3.3 Western wall 
A slope stability assessment was performed for the proposed final slope along the west perimeter of the Site. 
GHD's understanding of this slope conditions is based on the cross-sections provided by CIVITAS. Analysis 
was performed on the slope under static condition and pseudo-static (i.e., construction vibrations) conditions 
using effective soil parameters. 

The slope stability analysis was carried out using the SLOPE/W 2019 software package produced by 
GEO-SLOPE International Ltd. Each trial was modelled using the Morgenstern-Price method, and the 
optimized critical slip surface was selected. In general, this approach calculates a factor of safety that 
represents the ratio of forces resisting a failure (i.e., shear strength, friction, etc.) to those favouring failure 
(weight, external loading, etc.). Theoretically, a factor of safety of 1.0 would represent an equilibrium condition 
(i.e., a marginally stable slope). However, the City of Ottawa recommends a minimum factor of safety of 1.5 
under static conditions and 1.1 under pseudo-static conditions to account for uncertainty in soil parameters 
used and slope geometry. 

 
1 Hynes-Griffin, M.E., Franklin A.G., (1984): Rationalizing the Seismic Coefficient Method, Miscellaneous Paper GL-84-13, Corps of 

Engineers 
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It should be noted that prior to the dynamic compaction work, it is planned to reprofile the slope in order to build 
a pad extending a minimum of 4 m from the projected building limit and with a 5H:1V slope. Following the 
dynamic compaction work, the slope will be reprofiled to its final geometry. This final slope geometry was 
analyzed based on the cross section provided by Civitas on July 22 2021. final grading plans provided by 
CIMA+ dated October 18, 2021.  

A summary of the slope stability analyses result for the final west slope geometry is shown in Table 2, with the 
graphical output for the analysis for each condition provided in Attachment 1. 

Table 2 Slope stability results – Final slope geometry as provided by CIVITAS 

 Factor of safety 

Static 3.34 

Pseudo static 2.17 

Based on the preliminary slope stability analysis, depending on the composition and compactness state of the 
fill material, the factor of safety for the slope is above or equal to (i.e., 2.84 under static condition and 
1.85 under pseudo-static condition) the recommend values of 1.5 for static condition and 1.1 for pseudo-static 
condition. 

3.4 North MSE retaining wall 
GHD understands that due to the required facility footprint, a Mechanically Reinforced Earth (MSE) retaining 
wall, up to approximately 6.49 m in height and a face slope of 45 to 60 degrees from the vertical, will be 
constructed along the Site's north boundary due to vehicle circulation constraints and to redirect the stormwater 
drainage to the south. Shop drawings provided by Maccaferri showing plan view, cross sections and elevation 
views are shown in Attachment 2. At this stage of the design, the intent is to use an MSE wall using the fill 
available on Site from the Site excavations. It is GHD's opinion that the on-site material can be reused to raise 
the pad before dynamic compaction work or for the retaining wall construction as long as it is comprised of 
mineral soils only. Note that some organic materials have been noted within the fill. Also, buried asphalt was 
observed in some boreholes during the field investigation. Please note that this recommendation does not 
consider environmental considerations if any. 

Literature-based parameters for the existing fill are provided in Table 3 for the design of the mechanically 
reinforced earth (MSE) retaining wall. 

Table 3 North slope retaining wall parameters 

Parameter Value 

Cv - coefficient of consolidation (m2/year) 1 to 10 m2/year 

K - permeability (cm/sec) 10-4 to 10-7 cm/sec 

Mv - coefficient of volume compressibility (m2/MN) 0.05 to 0.2 /MPa 

Cc - compressibility index - 0.2 

Unit weight (kN/m3) 19 

Friction angle (degrees) 28 - 34 

Cohesion (kPa) 0 - 2 

The other following recommendations are provided: 

– It is recommended that compaction of the fill be completed using layers with a thickness of 
200 millimetres (mm) to achieve a 95 percent proctor. 
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– For the capping prior to dynamic compaction, an initial 300 mm can be OPSS Granular 'B' Type 1 material. 
The final surface 300 mm capping material must be either OPSS Granular 'A' or well-graded 19 mm or 
50 mm crusher run limestone meeting Granular A or Granular B gradation requirements, compacted to 
100 percent standard Proctor maximum dry density. 

MSE wall is a generic term that includes reinforced soil when multiple layers of metallic or synthetic geogrid act 
as reinforcement in soils placed as fill. MSE walls are cost-effective alternatives for most applications where the 
Right-of-Way (ROW) is restricted such that an embankment or excavation with stable side slopes cannot be 
constructed. MSE walls are particularly suited to economical construction in steep-sided terrain, in-ground 
subject to slope instability, or in areas where foundation soils are poor. 

A slope stability assessment was performed for the MSE wall along the north perimeter of the Site. GHD's 
understanding of the MSE wall is based on the cross-section provided by Maccaferri that are shown in 
Attachment 2. Analysis was performed on the MSE wall under static conditions and pseudo-static (i.e., seismic) 
conditions considering drained soil conditions. 

GHD understands that Maccaferri Geogrid ParaDrainTM 80 is proposed to be used as mechanical 
reinforcement. The Geogrid ParaDrainTM 80 technical data sheet is shown in Attachment 3. 

The design factor, which governs the design is the allowable tensile capacity (Tallow) of a geogrid. The ultimate 
tensile strength given by the manufacturer for a ParaDrainTM 80 geogrid at 10 percent elongation is 80 
kilonewton per metre (kN/m). For long term design, which include reduction factors for installation damage, 
durability and creep, the manufacturer recommends the use of an allowable tensile capacity of 53.7 kN/m. This 
value was used in the global stability analysis completed by GHD. 

The slope stability analysis was carried out using the SLOPE/W 2019 software package produced by 
GEO-SLOPE International Ltd. Each trial was modelled using the Morgenstern-Price method, and the 
optimized critical slip surface was selected. In general, this approach calculates a factor of safety that 
represents the ratio of forces resisting a failure (i.e., shear strength, friction, etc.) to those favouring failure 
(weight, external loading, etc.). Theoretically, a factor of safety of 1.0 would represent a stable slope. However, 
the City of Ottawa recommends a minimum factor of safety of 1.5 under static conditions and 1.1 under 
pseudo-static conditions. The selected geotechnical parameters for the Site soils used in the analysis are 
summarized in Table 3. 

The analysis were completed on three different cross sections each under static and pseudo-static conditions. 
The geometry of each cross section is based on the drawings provided by Maccaferri and attached in 
Attachment 2. 

A summary of the slope stability analyses is shown in Table 4, with the graphical output for each analysis 
provided in Attachment 4. 

Table 4 Slope stability results 

 Factor of safety 

Static condition Pseud-static condition 

Cross section A 1.75 1.29 

Cross section B 1.60 1.19 

Cross section C 1.64 1.24 

Based on the preliminary slope stability analysis, depending on the composition and compactness state of the 
fill material, the factors of safety for the slope with the retaining wall is above the recommend values of 1.5 for 
static condition and 1.1 for pseudo-static condition. 



   The Power of Commitment 

11228236  |  Slope stability assessment for final slopes, Warehouse and Offices, Ottawa, ON - Issued for site plan application 7 

It should be noted that due to the presence of a stream at the base of the MSE wall, erosion potential should be 
evaluated and erosion protection measures such as biodegradable erosion control blankets should be used, if 
required and suitable, until the vegetative cover on the MSE wall gets established. 

4. Conclusion

– The west slope meets the factors of safety under static and pseudo-static conditions.
– The north slope meets the factors of safety under static and pseudo-static conditions under the described

assumptions.

Hassan Gilani, M.Sc., P. Eng. 
Geotechnical Engineer 

+1 519 503-3705
hassan.gilani@ghd.com

Regards,

Oliver Galvier, M. Eng., P. Eng. (NS) 
Engineer 

+1 902 334-1833
oliver.galvier@ghd.com

OG/HG/vl/2 

Encl. 

2022Jan24
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Attachment 1
West Slope cross-section and Global 
Stability Analysis Results 
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* NO MORE THAN 0.56m OF COMPACTED SELECTED EXISTING FILL (Cv=100m2/year, mv = 0.18m2/MN) TO BE PLACED PER DAY

3.0  DESIGN TO BE REVIEWED BY PROJECT ENGINEER TO DETERMINE

1.3.2 GLOBAL STABILITY IS THE RESPONSIBLITY OF GHD

1.5  STRUCTURE IS DESIGN USING 180kN AXLE LOAD  

2.0  READ DETAIL IN CONJUNCTION WITH STANDARD CONSTRUCTION 
NOTES FOR MACCAFERRI GREEN TERRAMESH SYSTEM

     HORIZONTAL ACCELERATION COEFFICIENT = 0.15g (50% of 0.3g)

SUITABILITY OF STRUCTURE TO SITE CONDITIONS. 

PROVIDED WITH THIS DRAWING.

1.3  FACTORS OF SAFETY

1.4  SEISMIC DESIGN

1.1  THE DESIGN PRESENTED HEREIN IS BASED ON THE SOIL PARAMETERS, 
FOUNDATION CONDITIONS, GROUNDWATER CONDITIONS AND 

1.2  THE DESIGN OF THE GREEN TERRAMESH SYSTEM STRUCTURE

FRICTION       EFFECTIVE      MOIST.
ANGLE         COHESION     UNIT WT.

(°) (kPa)            (kN/m3)

NOTES:

1.0  DESIGN PARAMETERS

IS BASED ON THE FOLLOWING SOIL PARAMETERS PROVIDED BY GHD

 LOADINGS STATED IN SECTION 1.2.

SELECTED EXISTING FILL 25 4 18
FOUNDATION SOIL
RETAINED SOIL

1.6  DESIGN OF STRUCTURE IS BASED UPON THE ASSUMPTION THAT  
GROUNDWATER IS AT ELEVATION 86.9m

34 2 17

4 1825

     MINIMUM FACTOR OF SAFETY FOR SLIDING = 1.5(STATIC)    1.1(SEISMIC) 
     MINIMUM FACTOR OF INTERNAL STABILITY = 1.5(STATIC)   1.1(SEISMIC)

ENGINEER.
4.0  FOUNDATION IS TO BE REVIEWED BY THE PROJECT GEOTECHNICAL 

5.0  ONCE REINFORCED SLOPE SYSTEM HAS BEEN CONSTRUCTED, NO 
AUGURING OR EXCAVATION USING EXCAVATOR SHALL BE ALLOWED 

REINFORCEMENT IS REQUIRED , EXPOSE INDIVIDUAL LAYERS OF
REINFORCEMENT AND CUT AN OPENING WITH SHARP INSTRUMENT
CLEANLY THROUGH THE GEOGRID REINFORCEMENT. 

INTO REINFORCED SOIL ZONE. IF PENETRATION IN THE SOIL 

 GEOTECHNICAL INVESTIGATION/11215612/RPT-1 AND EMAIL DATED 12/16/2021

TO THE ENGINEER IMMEDIATELY.

6.0  THE SOIL DESIGN PARAMETERS STATED IN NOTE 1.2 SHALL BE
BE VERIFIED BY THE CONTRACTOR PRIOR TO COMMENCEMENT
 OF CONSTRUCTION. ANY DISCREPANCIES MUST BE REPORTED 

2 JNIssued for Construction 20/12/21

2022Jan24
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SELECTED EXISTING FILL 25 4 18
FOUNDATION SOIL
RETAINED SOIL

1.6  DESIGN OF STRUCTURE IS BASED UPON THE ASSUMPTION THAT  
GROUNDWATER IS AT ELEVATION 86.9m

34 2 17

4 1825

     MINIMUM FACTOR OF SAFETY FOR SLIDING = 1.5(STATIC)    1.1(SEISMIC) 
     MINIMUM FACTOR OF INTERNAL STABILITY = 1.5(STATIC)   1.1(SEISMIC)

ENGINEER.
4.0  FOUNDATION IS TO BE REVIEWED BY THE PROJECT GEOTECHNICAL 

5.0  ONCE REINFORCED SLOPE SYSTEM HAS BEEN CONSTRUCTED, NO 
AUGURING OR EXCAVATION USING EXCAVATOR SHALL BE ALLOWED 

REINFORCEMENT IS REQUIRED , EXPOSE INDIVIDUAL LAYERS OF
REINFORCEMENT AND CUT AN OPENING WITH SHARP INSTRUMENT
CLEANLY THROUGH THE GEOGRID REINFORCEMENT. 

INTO REINFORCED SOIL ZONE. IF PENETRATION IN THE SOIL 

 GEOTECHNICAL INVESTIGATION/11215612/RPT-1 AND EMAIL DATED 12/16/2021

TO THE ENGINEER IMMEDIATELY.

6.0  THE SOIL DESIGN PARAMETERS STATED IN NOTE 1.2 SHALL BE
BE VERIFIED BY THE CONTRACTOR PRIOR TO COMMENCEMENT
 OF CONSTRUCTION. ANY DISCREPANCIES MUST BE REPORTED 

2022Jan24



6.72m

83.59

EL. 90.05

B /GTM 83.12

Guide Rail System
OPSD 912.101.912.140
(Design by others)

Access Road Area
(Design by others)

Chain Link Fence
(Design by others)

T/GTM. 89.84

300mm
Top Soil Pocket

Maccaferri Green Terramesh
(2m x 3m x 0.56m - 60°)

w/ MacMat Facing

Vegetated cover
(Design by other)

Cobbles/Stones/Top Soil Pocket

8m

1
1m

0.5m

2m Tail

1

Min.  Emb. 0.4m

Structure must be founded on
approved competent soil

(Aplied Load 290kPa)

2m

30°

0.56m

Selected Existing fill
(min. 95% SPMDD)

60°

MacDrain

Detail B

Retained Soil

Maccaferri ParaDrain 80@8m

90kN 90kN
2m

CROSS SECTION C
Green Terramesh System
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SOMME STREET
OTTAWA, ON

FASTFRATE FACILITY

* NO MORE THAN 0.56m OF COMPACTED SELECTED EXISTING FILL (Cv=100m2/year, mv = 0.18m2/MN) TO BE PLACED PER DAY

1 JNIssued to Client for review 15/12/21
2 JNIssued for Construction 20/12/21

3.0  DESIGN TO BE REVIEWED BY PROJECT ENGINEER TO DETERMINE

1.3.2 GLOBAL STABILITY IS THE RESPONSIBLITY OF GHD

1.5  STRUCTURE IS DESIGN USING 180kN AXLE LOAD  

2.0  READ DETAIL IN CONJUNCTION WITH STANDARD CONSTRUCTION 
NOTES FOR MACCAFERRI GREEN TERRAMESH SYSTEM

     HORIZONTAL ACCELERATION COEFFICIENT = 0.15g (50% of 0.3g)

SUITABILITY OF STRUCTURE TO SITE CONDITIONS. 

PROVIDED WITH THIS DRAWING.

1.3  FACTORS OF SAFETY

1.4  SEISMIC DESIGN

1.1  THE DESIGN PRESENTED HEREIN IS BASED ON THE SOIL PARAMETERS, 
FOUNDATION CONDITIONS, GROUNDWATER CONDITIONS AND 

1.2  THE DESIGN OF THE GREEN TERRAMESH SYSTEM STRUCTURE

FRICTION       EFFECTIVE      MOIST.
ANGLE         COHESION     UNIT WT.

(°) (kPa)            (kN/m3)

NOTES:

1.0  DESIGN PARAMETERS

IS BASED ON THE FOLLOWING SOIL PARAMETERS PROVIDED BY GHD

 LOADINGS STATED IN SECTION 1.2.

SELECTED EXISTING FILL 25 4 18
FOUNDATION SOIL
RETAINED SOIL

1.6  DESIGN OF STRUCTURE IS BASED UPON THE ASSUMPTION THAT  
GROUNDWATER IS AT ELEVATION 86.9m

34 2 17

4 1825

     MINIMUM FACTOR OF SAFETY FOR SLIDING = 1.5(STATIC)    1.1(SEISMIC) 
     MINIMUM FACTOR OF INTERNAL STABILITY = 1.5(STATIC)   1.1(SEISMIC)

ENGINEER.
4.0  FOUNDATION IS TO BE REVIEWED BY THE PROJECT GEOTECHNICAL 

5.0  ONCE REINFORCED SLOPE SYSTEM HAS BEEN CONSTRUCTED, NO 
AUGURING OR EXCAVATION USING EXCAVATOR SHALL BE ALLOWED 

REINFORCEMENT IS REQUIRED , EXPOSE INDIVIDUAL LAYERS OF
REINFORCEMENT AND CUT AN OPENING WITH SHARP INSTRUMENT
CLEANLY THROUGH THE GEOGRID REINFORCEMENT. 

INTO REINFORCED SOIL ZONE. IF PENETRATION IN THE SOIL 

 GEOTECHNICAL INVESTIGATION/11215612/RPT-1 AND EMAIL DATED 12/16/2021

TO THE ENGINEER IMMEDIATELY.

6.0  THE SOIL DESIGN PARAMETERS STATED IN NOTE 1.2 SHALL BE
BE VERIFIED BY THE CONTRACTOR PRIOR TO COMMENCEMENT
 OF CONSTRUCTION. ANY DISCREPANCIES MUST BE REPORTED 

2022Jan24



4.9  THE DESIGN PROVIDED HEREIN IS PRELIMINARY IN NATURE AND 

MACCAFERRI CANADA LTD. 

COMMENCED WITHOUT SUCH VERIFICATION BY A CONSULTING 

ASSUMES NO RESPONSIBILITY OR LIABILITY IF CONSTRUCTION IS 

MUST BE VERIFIED BY A CONSULTING ENGINEER PRIOR TO 

ENGINEER.

COMMENCEMENT OF CONSTRUCTION. 

DISCREPANCIES.

GEOTECHNICAL ENGINEER.

ANY DISCREPANCIES SHALL BE REPORTED TO MACCAFERRI AND THE 

ACTUAL SITE CONDITIONS ARE AS DESCRIBED ON THE CROSS SECTION.

4.2   IT IS THE RESPONSIBILITY OF THE CONSTRUCTOR TO VERIFY THAT THE

BY THE ENGINEER.

4.4   THE BEARING CAPACITY OF THE FOUNDATION SOIL MUST BE APPROVED 

SITE IS ADEQUATELY PREPARED.

THE RESPONSIBILITY OF THE CONSTRUCTOR TO CONFIRM THAT THE

ROLLER TO 98% SPMDD OR PER PROJECT SPECIFICATIONS.  IT IS 

3.7   FOUNDATION SHALL BE PROOF ROLLED USING A SMOOTH DRUM

A MINIMUM OF 95% OF THE STANDARD PROCTOR MAXIMUM DRY

D698 AT A MOISTURE CONTENT OF -1/+2% POINT FROM OPTIUM.

DENSITY (SPMDD) AS DETERMINED IN ACCORDANCE WITH ASTM 

COMPACTED AS REQUIRED BY PROJECT SPECIFICATIONS OR TO 

3.5   FILL BEYOND ONE METRE FROM THE FRONT FACING SHALL BE  

SHALL BE PLACED DIRECTLY AGAINST THE REINFORCEMENT.

1.5  REINFORCED BACKFILL MATERIAL SHALL BE FREE OF EXCESS

DELETERIOUS MATERIALS.  NO STONE SIZES GREATER THAN 100mm

AND MUST BE APPROVED BY THE GEOTECHNICAL ENGINEER 

1.3  REINFORCED BACKFILL MATERIAL SHALL BE SELECTED EXISTING FILL

BEFORE USE.

CONSTRUCTOR TO ENSURE THAT PROPER SUBSURFACE IS PROVIDED.

MOISTURE/WATER. IT IS THE RESPONSIBILITY OF THE CONSTRUCTOR

REINFORCED BACKFILL MATERIAL SHALL BE FREE OF SUBSURFACE 

2.2   THIS DESIGN IS BASED ON THE ASSUMPTION THAT THE REINFORCED 

FOR THE GREEN TERRAMESH SYSTEM.

SYSTEM AS SHOWN HEREIN.

4.6  THE ACCOMPANYING DRAWING(S) SHALL BE READ IN 

CONJUNCTION WITH ALL OTHER CONTRACT DOCUMENTS.

4.7  THESE CONSTRUCTION NOTES MUST BE READ IN CONJUNCTION 

4.8  THIS DESIGN IS VALID ONLY FOR THE PROPOSED GREEN TERRAMESH 

WITH PRODUCT SPECIFICATIONS AND PRODUCT INSTALLATION GUIDE 

4.10   REINFORCED SLOPES SUCH AS GREEN TERRAMESH MUST BE VEGETATED

RECOMMEND THE MOST APROPIATE PLANT SPECIES, PLANT DENSITY AND

LANDSCAPE SPECIALIST, IN ORDER TO RECOMMEND THE MOST APPROPRIATE

REPRESENTATIVE TO SEEK THE SERVICES OF A COMPETENT HORTICULTURAL/

AND RUNOFF ON THE FACE. IT IS THE RESPONSIBILITY OWNER OR THE OWNER'S

AFTER CONSTRUCTION TO MINIMIZE OR PREVENT EROSION FROM RAINFALL

MACCAFERRI LTD. ASSUMES NO RESPONSIBILTY OR LIABILITY FOR THE CHOICE

CHOICE OF THE VEGETATION METHOD SELECTED FOR THE GREEN TERRAMESH FACING.

THE FRONT FACE.

SPECIAL PROVISIONS4.0   

MODIFICATIONS TO THE COMPACTION EQUIPMENT AND

PROCEDURES MAY BE NECESSARY TO PREVENT EXCESSIVE

THE ENGINEER.

DEFORMATION OF THE FACING.

3.6  THE FACING ELEMENT OF THE GREEN TERRMESH SHALL BE

1.0   

2.0   

MOISTURE, MUCK, SOD, SNOW, FROZEN LUMPS, ORGANICS, OR

2.1   PERMANENT SURFACE WATER DIVERSIONS SHALL BE REQUIRED

AND CONSTRUCTED IN ACCORDANCE WITH THE GRADING DESIGN 

2.3   AT THE END OF EACH WORKDAY, BACKFILL SURFACE SHALL BE

DRAWINGS.

DRAINAGE

GRADED A MINIMUM OF 2% AWAY FROM THE WALL FACE AND 

AND HAVE THE REQUIRED SOIL PARAMETERS AS DEFINED ON

1.1  GREEN TERRAMESH SHALL BE GALVANIZED WITH POLIMAC COATING

8x10 HEXAGONAL DOUBLE TWIST WIRE MESH TYPE AS PER ASTM

A975.

1.2  REINFORCED BACKFILL SHALL BE  SELECTED EXISTING FILL

MATERIALS

THE CROSS SECTIONS PROVIDED.

TO THE ENGINEER IMMEDIATELY.

3.0   TECHNICAL REQUIREMENTS

MACCAFERRI CANADA LTD.'S SPECIFICATIONS.

BATTER ANGLE AS SHOWN ON THE DRAWING(S).

3.1   PRIOR TO CONSTRUCTION THE CONTRACTOR SHALL CLEAR 

AND GRADE THE REINFORCED BACKFILL AREA, REMOVING TOP 

SOIL, BRUSH, SOD AND OTHER ORGANIC DELETERIOUS 

MATERIALS. ANY UNSUITABLE SOILS SHALL BE OVER EXCAVATED 

AND REPLACED AND COMPACTED WITH REINFORCED BACKFILL 

MATERIAL TO PROJECT SPECIFICATIONS OR AS OTHERWISE 

DIRECTED BY THE GEOTECHNICAL ENGINEER.

3.2   GREEN TERRAMESH SHALL BE INSTALLED ACCORDING TO 

3.3   GREEN TERRAMESH SHALL BE INSTALLED USING THE CORRECT

2.4   THE ENGINEERING, ANALYSIS, DESIGN AND MITIGATION OF 

SURFACE DRAINAGE AND SEEPAGE OF GROUND WATER IS THE 

RESPONSIBILITY OF THE CONSTRUCTOR. 

PONDING.

COMPACTED WITH A SMOOTH WHEEL ROLLER TO MINIMIZE 

MONITORED DURING BACKFILL PLACEMENT AND COMPACTION.

4.3   THE SOIL DESIGN PARAMETERS STATED ON THE CROSS SECTION SHALL

BE VERIFIED BY THE CONSTRUCTOR PRIOR TO COMMENCEMENT

 OF CONSTRUCTION. ANY DISCREPANCIES MUST BE REPORTED 

3.8  VERIFICATION OF MATERIAL SPECIFICATIONS, TESTING METHODS

AND FREQUENCY AND COMPACTION ARE THE RESPONSIBILITY OF

CONSTRUCTION NOTES FOR MACCAFERRI GREEN TERRAMESH SYSTEM

EQUIPMENT. FOR ZONES WHERE COMPACTION IS ACHIEVED WITH 

HAND OPERATED EQUIPMENT FILL SHALL BE PLACED IN LIFTS NOT 

EXCEEDING 150mm IN UNCOMPACTED THICKNESS. ONLY HAND 

OPERATED EQUIPMENT SHALL BE ALLOWED WITHIN ONE METRE OF 

3.4   FILL SHALL BE PLACED IN HORIZONTAL LAYERS NOT EXCEEDING 

200mm IN UNCOMPACTED THICKNESS FOR HEAVY COMPACTION 

4.5   ANY REVISIONS TO THE DESIGN PARAMETERS STATED ON THE CROSS

SECTION OR STRUCTURE GEOMETRY SHALL REQUIRE DESIGN 

MODIFICATIONS PRIOR TO CONSTRUCTION. THE CONTRACTOR SHALL 

CHECK AND VERIFY ALL DIMENSIONS ON THE STRUCTURAL DRAWINGS 

WITH SITE DRAWINGS PRIOR TO COMMENCEMENT OF CONSTRUCTION 

AND NOTIFY MACCAFERRI AND THE ENGINEER IMMEDIATELY OF ANY

THE CROSS SECTION, AND INTERPRETATION OF GROUNDWATER 

SUITABILITY OF THE ASSUMED SOIL DESIGN PARAMETERS, SHOWN ON 

INTERPRETATION OR VERIFICATION OF SUBSURFACE CONDITIONS, 

CONDITIONS.

4.1   MACCAFERRI CANADA LTD. ASSUMES NO LIABILITY FOR 

3.0  DESIGN TO BE REVIEWED BY PROJECT ENGINEER TO DETERMINE

     MINIMUM FACTOR OF SAFETY FOR OVERTURNING = 2.0

1.3.2 GLOBAL STABILITY IS THE RESPONSIBLITY OF OTHERS

1.5  STRUCTURE IS DESIGN USING 17kPa TRAFFIC SURCHARGE LOAD

1.6  DESIGN OF STRUCTURE IS BASED UPON THE ASSUMPTION THAT  

2.0  READ DETAIL IN CONJUNCTION WITH STANDARD CONSTRUCTION NOTES FOR MACCAFERRI GREEN TERRAMESH SYSTEM

     HORIZONTAL ACCELERATION COEFFICIENT = 0.05g

SUITABILITY OF STRUCTURE TO SITE CONDITIONS. 

PROVIDED WITH THIS DRAWING.

GROUNDWATER IS AT THE BASE OF THE STRUCTURE.

1.3  FACTORS OF SAFETY

1.4  SEISMIC DESIGN

     MINIMUM FACTOR OF SAFETY FOR SLIDING = 1.51.3.1 EXTERNAL STABILITY

1.1  THE DESIGN PRESENTED HEREIN IS BASED ON THE SOIL PARAMETERS, FOUNDATION CONDITIONS, GROUNDWATER CONDITIONS AND LOADINGS 

1.2  THE DESIGN OF THE GREEN TERRAMESH SYSTEM STRUCTURE

                                          FRICTION       EFFECTIVE      MOIST.                                             ANGLE         COHESION     UNIT WT.                                                  (°)                 (kPa)            (kN/m3)

NOTES:

1.0  DESIGN PARAMETERS

IS BASED ON THE FOLLOWING SOIL PARAMETERS:

STATED IN SECTION 1.2.

GRANULAR "B" BACKFILL 30 0 19FOUNDATION SOIL 32 0 21.2

4.0  READ THIS DRAWING IN CONJUNCTION WITH McCORMICK TENDER DRAWING PLAN No. C- SHEETS DE01-DE08 DATED 21/02/2012.

RETAINED SOIL 32 0 20
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CUTTING OF THE GEOGRID USING THE CUTTER

H
0.3-0.4mH

B

G

3m

C

A

E

2m

F = HEAVILY ZINC COATED STEEL FIXING RINGS, Ø3.00mm

B = ZINC/PVC COATED METALLIC REINFORCING WIRES
    Ø3.40/4.40mm, INSERTED INTO THE DOUBLE 

D = WELDED GRID MESH (Ø8mm)
    TWIST MESH

2m

60deg.0.56m
1m*

* 2m FOR THE CLOSING ELEMENT

C

B

A

D

E

F

REINFORCEMENT AT ONE 
STEEL BARS FOR

MESH OPENING SPACING 603m

SELVEDGING

1m

2m

O

BY STAINLESS STEEL RINGS TO THE UNIT
UNDERNEATH

BACK FILLING UP TO THE DESIRED LEVEL

PLACEMENT OF THE GEOGRID, FOLLOWED BY THE
THE UPPER REINFORCING WIRE.
FOLDING OF THE EXTERNAL T.M. FACE ALONG

EDGE OF THE EROSION CONTROL MAT TO BE OVERLAPPED 
TO THE ADJACENT UNIT

TO SIMPLIFY PLACEMENT IN THE STRUCTURE,

THE LOWER REINFORCING WIRE
PLACEMENT AND OPENING OF THE UNIT ALONG

GREEN TERRAMESH UNIT PROVIDED WITH ONE FOLD,

PLACEMENT OF THE NEXT T.M. UNIT AND LACING

GREEN TERRAMESH + GEOGRIDS
CONSTRUCTION SEQUENCE NOTE:

1) ALL DIMENSIONS IN mm's UNLESS OTHERWISE SPECIFIED.

MACMAT TRM

REINFORCING STEEL BRACKET 
WELDED MESH PANEL
(8mm dia. BARS)

A = GREEN TERRAMESH UNIT IN DOUBLE TWISTED
    WIRE MESH,TYPE 8X10,HEAVILY ZINC COATED
    WITH POLIMAC COATED WIRE Ø2.70/3.70mm

C = MACMAT TURF REINFORCEMENT MAT (TRM)

E = REINFORCING STEEL BRACKET

INSTALLATION OF REINFORCING STEEL SUPPORT 
BRACKETS

WITH STEEL REINFORCING BARS, WELDED MESH PANEL
AND REINFORCING STEEL BRACKET

PLACE THE GEOGRIDS IN HORIZONTAL LAYERS 
PERPENDICULAR TO THE FACE .
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Attachment 3 
Geogrid Technical Data Sheet 



400 Collier MacMillan Drive, Unit 
B Cambridge, ON N1R 7H7 
Tel: 519-623-9990 
Fax: 519-623-1309  

MACCAFERRI CANADA LTD. 

email: info@maccaferri.ca  
website: www.maccaferri.com/ca 

© 2018 Maccaferri Canada Ltd. All rights reserved. Printed in Canada. 

ParaDrain™ 80 is manufactured from high tenacity, multifilament polyester yarns aligned and co-extruded with polyethylene (LLDPE) 
to form polymeric strips. The longitudinal strips has a channel shape and are covered by a geotextile to provide draining capacity in 
this direction. These strips are laid flat in the machine direction with a secondary strip laid and welded across the full width in the cross 
direction. ParaDrain™ 80 is ideal for applications of reinforcement of cohesive soils with low permeability and high moisture content. 
In term of mechanical properties and installation damage factor the Paradrain products are equivalent to their correspondent Paragrid 
grade. 

TECHNICAL DATA SHEET 
Rev: 03, Issue Date 13.04.2018 

PARADRAIN™ 80 
STRIP BONDED DRAINING GEOGRIDS WITH HIGH TENACITY POLYESTER CORE

Maccaferri reserves the right to amend product specifications without notice and specifiers are requested to check as to the validity of the specifications they are using. 

PROPERTY TEST METHOD VALUES NOTES 

Metric 

Mechanical 
Tensile Strength (ultimate) 
Elongation @ Ultimate strength 
Creep Reduced Strength 
Long Term Design Strength (LTDS) 

ASTM D6637 
ASTM D6638 

80.0 kN/m 
10 % 

58.4 kN/m 
53.7 kN/m 

1 
2 

1,3 
1,4 

Hydraulic Properties 

In plane flow at 100 kPa; i=1.0 
In plane flow at 100 kPa; i=0.5 
In plane flow at 100 kPa; i=0.1 

3.8 l/mxh 
1.9 l/mxh 
0.9 l/mxh 

5 
5 
5 

Permeability normal to the plane ASTM D4491 90 l/m2 sec 5 

Filter’s geotextile AOS90 ASTM D4751 100 micron 5 

Polymeric (core) 
Carboxyl End Group (CEG Max.) 
Molecular Weight (# average) 

GRI-GG7 
GRI-GG8 

<30 mmol/kg 
>25000 Mw

Physical 
Grid aperture size (MD) 
Grid aperture size (XMD) 
Mass/Unit Area ASTM D5261 

201 mm 
51 mm 

450 g/m2 

5,6 
5,6 
5 

Roll Dimension 

Roll Area 
Roll Weight 

Width 
Length 

3.9 m 
50 m 

195 m2 
99 kg 

7 
7 
7 
5 

1. Minimum average roll values (MARV) are calculated as typical minus two standard deviations. Statistically, it yields a 97.7% degree of confidence
that any samples taken from quality assurance testing will exceed the value reported.

2. The value reported is the typical value at the Tultimate; such strain can vary with a +1 tolerance
3. Creep is calculated for a 75 years design life at 20°C; on request available data at 5, 50, 60, 100 & 120 years design life at 15 and 30°C
4. LTDS calculated  for a standard temperature of 20°C, 4<ph<9.5 in concrete sand soil D90<4.0 mm; D50<1 mm; installation damage factors for

other soils and LTDS strength at different design life  and temperature (see point 3) are available on request
5. Typical value; a tolerance of 10% on the reported value is admitted.
6. The indicates measure is from edge pitch to edge pitch (opening mesh size); 5%

tolerance on the reported value is admitted
7. Width and length values per roll are nominal a tolerance of 5% on the reported value

is admitted. Roll area is estimated and rounded up to the closest square yard

Maccaferri Canada Ltd. can engineer specific solutions in any of our products; please 
contact us if you may need a specific solution for your project. 
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Attachment 4 
North Slope Global Stability Analysis 
Results 
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Color Name Unit 
Weight
(kN/m³)

Effective 
Cohesion
(kPa)

Effective
Friction 
Angle (°)

Backfill 18 4 25

Limestone

Native sandy silt 17 2 34

Reinforced Fill 18 4 25

Soil Pocket 18 4 25

2.38%P=93 kN

North Slope - Section A -  Static Stability Analysis
Ground Improvement Using Dynamic Compaction 
Proposed Warehouse and Offices
Rideau Road and Somme Street, Ottawa, Ontario
11228236
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1.29
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Color Name Unit 
Weight
(kN/m³)

Effective 
Cohesion
(kPa)

Effective
Friction 
Angle (°)

Backfill 18 4 25

Limestone

Native sandy silt 17 2 34

Reinforced Fill 18 4 25

Soil Pocket 18 4 25

2.38%P=93 kN
kh=0.154g

North Slope - Section A -  Seismic Stability Analysis (kh=0.154g)
Ground Improvement Using Dynamic Compaction 
Proposed Warehouse and Offices
Rideau Road and Somme Street, Ottawa, Ontario
11228236
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Color Name Unit 
Weight
(kN/m³)

Effective 
Cohesion
(kPa)

Effective
Friction 
Angle (°)

Backfill 18 4 25

Limestone

Native sandy silt 17 2 34

Reinforced Fill 18 4 25

Soil Pocket 18 4 25

P=93 kN

North Slope - Section B -  Static Stability Analysis
Ground Improvement Using Dynamic Compaction 
Proposed Warehouse and Offices
Rideau Road and Somme Street, Ottawa, Ontario
11228236
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Color Name Unit 
Weight
(kN/m³)

Effective 
Cohesion
(kPa)

Effective
Friction 
Angle (°)

Backfill 18 4 25
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1. Introduction  
GHD was retained by Consolidated Fastfrate (Ottawa) Holdings Inc. representative Mr. Pierre Courteau of CBRE 
Limited to undertake a geotechnical investigation for a new warehouse and office building located southeast of the 
intersection of Rideau Street and Somme Street in Ottawa, Ontario (Site).  

GHD (formerly Inspec Sol/CRA) completed a Geotechnical Investigation and Phase II Environmental Site Assessment 
for the Site in 2008 and 2009 respectively. 

GHD has reviewed the following documents provided by the client as part of the investigation: 

– Phase II Environmental Site Assessment and Hydrogeological Assessment, Report Ref. No. 045804 (12), by 
Conestoga-Rovers & Associates, dated September 2008. 

– Hydrogeological Investigation, Terrain Analysis and Impact Assessment, Proposed Industrial Subdivision, Report 
Ref. No. 08-1122-0215, by Golder Associates, dated December 2008. 

– Geotechnical Study Subdivision Plan, Hawthorne Industrial Park, Report Ref. No. T020556-A1, by Inspec-Sol, 
dated May 4, 2009. 

– Stormwater Management Report. Hawthorne Industrial Park, Report Ref. No. JLR 20983, by J.L. Richards & 
Associates Limited, dated February 2009 (Revised May 2009). 

This Geotechnical Investigation Report (Report) has been prepared with the understanding that the design will be as 
described in Section 2 and will be carried out in accordance with all applicable codes and standards. Any changes to 
the project described herein will require that GHD be retained to assess the impact of the changes on the report 
recommendations provided herein. 

The purpose of the geotechnical investigation was to complete an evaluation of the subsurface stratigraphy on the Site 
and based upon the data, provide recommendations concerning foundation type and associated design bearing 
pressures, groundwater conditions as well as provide comments on excavation, backfill, pavement design and other 
geotechnical aspects of the development. 

The scope of work for GHD consisted of the following activities: 

– Underground Service Clearances. 
– Fieldwork | The scope included the advancement of a total of four boreholes and one Dynamic Cone Penetration 

Test (DCPT). One of the boreholes was equipped with a monitoring well to measure ground water level along 
with the three existing wells on site. 

– Lab Testing | Four hydrometer grain size analysis, two Atterberg limit tests, moisture contents on all collected 
samples, and corrosion testing on one collected sample. One collected rock core sample were selected for 
Unconfined Compressive Strength (UCS) testing.  

– Reporting | Preparation of this Geotechnical Report which summarizes the findings of the fieldwork programs 
and presents recommendations for the design and construction of the structure and pavement areas. 

2. Site and Project Description 
At the time of the investigation, the Site was vacant and overgrown with vegetation. Evidence of fill (gravel, concrete, 
asphalt) could be observed on the ground surface. The surrounding blocks in the area were in a similar condition. 
There was also tree line along the north perimeter of the Site where a steep slope was also observed leading from the 
site down to the ditch directly to the south of Rideau Street.  

GHD observed three existing groundwater monitoring wells and one hydrogeological testing well on the Site. One of 
these wells was confirmed as MW7-08 installed by CRA in 2008. Based on the position of the hydrogeological testing 
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well adjacent to MW7-08, GHD believes this is TW-2 installed by Capital Water Supply Ltd. in 1993 as discussed in 
Golder's Hydrogeological report for the Site. It appeared that minimal to no fill placement has occurred around these 
well locations since 2008. The details of the remaining two existing wells on Site could not be confirmed. 

The Site topography is relatively flat with various small mounds of fill material, sloping down to the surrounding streets. 
The surrounding topography slopes up from south to north by approximately 3.5 meters from Rideau Street to the 
section of Somme Street south of the Site. The Site elevation is higher compared to the surrounding streets varying 
from approximately 0.2 metres (m) higher on the south side (Somme Street) to 4.0 m higher on the north side (Rideau 
Street). There was also a ditch along the south, west, and north perimeters of the Site.  

The historic fill placement at the Site has created sloping of approximately 2:1 (H:V) around the south, west, and north 
perimeters of the Site. 

GHD's understanding of the proposed building is based on a sketch provided by the client shown on the Borehole 
Location Plan provided in Figure 2. 

It is our understanding that the proposed new building will consist of an approximately 50,000 square feet (sf) 
warehouse on the eastern portion of the Site, connected to an approximately 20,000 sf cross dock on the western 
portion with approximately 1,500 sf of associated office space. 

The location of the Site is shown on the Site Location Plan attached as Figure 1 

3. Field Investigation 

3.1 Borehole Drilling 
The drilling component of this Geotechnical Investigation consisted of the advancement of four boreholes and one 
Dynamic Cone Penetration Test (DCPT), denoted as BH1 to BH4 and DCPT5. Boreholes were advanced to depths 
ranging from 11.1 to 14.9 meters below ground surface (mbgs). The DCPT test was advanced to refusal encountered 
at 5.9 mbgs. Borehole BH1 was outfitted with a monitoring well to monitor the groundwater level. The location of the 
boreholes is shown in the Borehole Location Plan attached as Figure 2 at the end of this report. 

The borehole drilling fieldwork program was undertaken on August 6 and August 7, 2020, with a track mounted drill 
rig, under the supervision of GHD field staff. Boreholes were advanced into the overburden using Standard 
Penetration Tests (SPTs) at regular intervals using a 50 millimetres (mm) diameter split-spoon sampler and a 
63.5 kilogram (kg) hammer, free falling from a distance of 760 mm, to collect soil samples. The number of drops 
required to drive the sampler 0.3 m is corrected for a hammer weight of 63.5 kg and recorded on the borehole logs as 
"N" value. Boreholes were backfilled with combination of sand, bentonite, and auger cuttings.  

Dynamic Cone Penetration Test was completed in one location to record continues penetration test within the fill layer.  

General descriptions of the subsurface conditions are summarized in the following sections, with a graphical 
representation of each borehole on the Borehole Logs. Notes on Boreholes are provided in Appendix A, at the end of 
this Report. 

3.2 Surveying 
Geodetic ground surface elevations were collected by GHD field staff with a Leica 1200+ Real-Time-Kinematic (RTK) 
GPS survey system. The elevations of the boreholes are for use within the context of this report only. 
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3.3 Laboratory testing 
Laboratory testing on recovered soil samples included four hydrometer grain size analysis, two Atterberg limit tests, 
and moisture contents on all collected samples. One collected rock core sample were selected for Unconfined 
Compressive Strength (UCS) testing. The results from the testing assisted in the subsoil descriptions provided below 
in Section 4 and on the borehole logs. The laboratory test results are also provided in Appendix B, at the end of this 
report. 

Analytical testing was also carried out on a soil sample collected to determine corrosion potential of the subsurface 
soils at each site. The results of the corrosion testing are provided in Section 6.8. 

4. Subsurface Conditions 
In general, soils encountered at the borehole locations consisted of thick layer of fill material overlying a native silty 
sand to sandy silt deposit followed by a glacial till. Limestone bedrock with interbedded sandstone was encountered at 
depths ranging from 8.2 (BH1) to 11.9 mbgs (BH3). 

General descriptions of the subsurface conditions are summarized in the following sections, with a graphical 
representation of each borehole on the Borehole Logs. Notes on Boreholes are provided in Appendix A, at the end of 
this Report. 

4.1 Fill 
The fill material encountered at the site consisted of a mixture of sand, silt, clay, and gravel. The composition of the fill 
material varied with depth and borehole location. The upper 3.0 m of the fill material ranged from a silty sand to gravel 
to silty clay. Cobbles and possible boulders were encountered in the boreholes at varying depths. Buried asphalt was 
also noted at the BH3 and BH4 locations. 

The thickness of the fill at the borehole locations was approximately 6.0 m. The fill material was found to be loose to 
compact in compactness state and was recovered in a damp condition becoming moist to saturated with depth. Blow 
counts within the fill material ranged from weight of hammer within the clay material encountered at the BH2 location 
to greater than 50 in sand and gravel granular material.  

One shear vane test was performed within the clay fill material at the BH2 location with a recorded shear strength of 
50 kilopascal (kPa).  

The results of the grain size analysis and Atterberg Limits completed on selected fill samples are summarized in 
Tables 1 and 2, respectively.  

Table 1 Grain Size Analysis Results - Native 

Borehole/Sample Identification Depth (mbgs) Gravel (%) Sand (%) Silt (%) Clay (%) 

BH1/SS3 1.5 – 2.1 51 43 5 1 

BH2/SS4 2.3 – 3.0 1 2 36 61 

BH2/SS7 4.6 – 6.1 25 38 29 8 
 

Table 2 Atterberg Limit Test Results - Native 

Borehole/Sample 
Identification 

Depth (mbgs) Liquid Limit 
(%) 

Plastic Limit 
(%) 

Plasticity 
Index (%) 

Natural Water 
Content (%) 

Liquidity 
Index 

BH2/SS4 2.3 – 3.0 69 21 48 56 0.73 
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The laboratory test results are also provided in Appendix B, at the end of this report. 

4.2 Sandy Silt/Silty Sand 
Below the fill material a native deposit of sandy silt to silty sand with varying amounts of clay and gravel was 
encountered. Cobbles and possible boulders are expected within this deposit becoming more frequent with depth. The 
deposit was found in a compact state and recovered in a moist condition becoming saturated below the groundwater 
table. The deposit extended to depths ranging from 8.2 (BH1) to 11.9 mbgs (BH3). Recorded N values within this 
deposit ranged from 12 to greater than 50. 

The result of the grain size analysis completed on one selected sample from the native deposit is provided in the 
Table 3. The laboratory test results are also provided in Appendix B, at the end of this report. 

Table 3 Grain Size Analysis Results - Native 

Borehole/Sample Identification Depth (mbgs) Gravel (%) Sand (%) Silt (%) Clay (%) 

BH3/SS10 6.9 – 7.5 8 47 37 8 

4.3 Sandy Clay 
A deposit of sandy clay was encountered below the native sandy silt at the historical B5-1 location. The material was 
very soft and in a moist condition. This material was not encountered within the new borehole locations as part of this 
investigation.  

4.4 Silty Clay 
Below the fill material and the native sandy clay (B5-1) was a native silty clay deposit. The deposit was encountered at 
depths ranging from 4.6 (B5-2) to 7.3 (B5-1) mbgs (2009). The deposit was firm becoming very stiff with depth and 
was recovered in a moist to wet condition. This material was not encountered within the new borehole locations as 
part of this investigation. Refusal was encountered within this deposit in the previous studies. 

4.5 Bedrock 
Limestone bedrock with interbedded sandstone was encountered at depths of 8.2 m (BH1), 9.3 m (BH2), and 11.9 m 
(BH3). Borehole BH4 was terminated upon refusal at a depth of 11.1 m on inferred bedrock. The bedrock quality 
varied with depth and location; the recorded Rock Quality Designation (RQD) ranged between 37 percent to 
90 percent. The unconfined Compressive Strength (UCS) test results completed on a selected rock core sample 
(BH2-RC1) shows a compressive strength of 125.2 megapascal (MPa). The lab test results are provided in 
Appendix B of this report. 

4.6 DCPT Results 
The results of the DCPT test show the upper 5.9 m of the material is in loose to compact condition based on blow 
counts of less than 10 up to 20.  

5. Groundwater 
Three existing groundwater monitoring wells were present on site. One well was confirmed as MW7-08. The details of 
the other two wells are unknown.  
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One additional monitoring well was installed as part of the scope of work for this investigation. Groundwater levels 
were measured on August 18, 2020, at the monitoring wells. The following Table 4 shows the measured water levels. 

Table 4 Groundwater Observations 

Borehole ID (Year of Install) Depth of Water (mbgs) Groundwater Elevation (m) 

BH1 (GHD 2020) 4.0 86.9 

MW7 (CRA 2008) 3.3 87.5 

Northwest well (Unknown) 3.3 87.6 

Northeast well (Unknown) 3.5 86.8 

These levels indicated the water is within the fill material. It should be noted that the groundwater table is subject to 
seasonal fluctuations and in response to precipitation and snowmelt events. Also, it would be expected that water may 
be perched within the fill materials, especially during and following periods of precipitation and in the spring and fall or 
other wet seasonal periods.  

6. Discussion and Recommendations 
The recommendations in this report are based on GHD's understanding of the proposed development, which is 
outlined as follows:  

– A new approximately 50,000 sf warehouse on the west portion of the Site. 
– An approximately 20,000 sf cross dock connected to the east face of the warehouse. 
– Approximately 1,500 sf of office space connected to the south face of the cross dock. 
– No underground levels are planned for the proposed structure. 
– Structure will be slab-on grade construction. 
– No information is available regarding the proposed finish grade for the new building. 

Based on our understanding of the proposed development, the subsurface conditions encountered in the boreholes, 
and assuming them to be representative of the subsurface conditions across the Site, the following recommendations 
are provided. The most important geotechnical considerations for the design of the proposed building are the 
following: 

– Fill Material | An approximately 6.0 m thick layer of fill is present throughout the Site. The composition of the fill 
material varies with depth borehole location. Buried asphalt was also noted in the fill material at various locations. 
The fill material in its current state is not suitable to support shallow foundations for the proposed structure. Soil 
improvement techniques may be an option; however, consultation with specially soil improvement contractors will 
be required. Refer to Section 6.3.1 of the Report for preliminary comments for soil improvement.  

– Presence of Cobbles and Boulders | Obstructions to SPT were encountered within the fill material as well as 
within the native deposit overlying the bedrock. The obstructions are assumed to be possible cobbles or boulders. 
The presence of cobbles and boulder could make driving piles difficult; contractors should account for this if a 
deep foundation option is preferred. It is recommended that during the detailed design additional investigation by 
means of test pit excavation be carried out to further determine the nature of the obstructions. 

– Dewatering | GHD has not been provided the proposed final grade of the new warehouse structure. If 
excavations will extend below the measured groundwater level of approximately 3.5 mbgs, groundwater 
infiltration into the excavations is expected. The water quantities expected to enter open excavations during 
construction will depend on seasonal conditions, depth of excavations, and the duration that excavations are left 
open. Hydrogeological assessment to estimate the extent of dewatering activities and determine whether a 
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Permit to take water (PTTW) or submission on the Ontario Environmental Activity and Site Registry (EASR) may 
be required. 

– Slope Stability | The historic fill placement at the Site has created sloping of approximately 2:1 (H:V) around the 
south, west, and north perimeters of the Site. Based on the preliminary slope stability analysis, depending on the 
composition and compactness state of the fill material, the factor of safety for the slope may be equal or slightly 
below (i.e., 1.4 under static condition and 1.0 under pseudo-static condition) the recommend values of 1.5 for 
static condition and 1.1 for pseudo-static. GHD must be provided a topographic survey plan for the existing slope 
and the proposed finish grade at the detailed design stage to determine the design setback allowance for the 
building. It is noted that the condition of the slope must be monitored during site preparation and building 
construction.  

6.1 Site Preparation  
6.1.1 Building Footprints 
Site preparation within the building footprint will depend on design finish grade and preferred foundation option. If 
shallow foundations are preferred, the existing fill within the building footprint will need to be improved using site 
specific ground improvement techniques. Refer to Section 6.3.1 of this Report for preliminary comments regarding 
ground improvement of the existing fill material. 

If deep foundations are selected, excavations for the pile caps will need to extend below frost depth below finish grade 
of 1.5 m if the building is heated and 1.8 m for unheated or isolated structures. A suitable compact soil subgrade is 
required for pile cap construction. Pile caps should not be constructed on disturbed or loose subgrade. The exposed 
subgrade should be examined by Geotechnical personnel prior to pile cap installation. Any loose or disturbed material 
should be removed and replaced with suitable fill material meeting the requirements of Engineered Fill as per 
Section 6.10 of this report.  

6.1.2 Heavy Duty Road 
GHD anticipates the Site will require heavy duty roads for the heavy truck traffic to and from the warehouse. Due to 
the presence of the uncontrolled fill material, improvement of the road subgrade may be required. Improvement 
methods may include: 

– Additional compaction of the subgrade soils. 
– Soil improvement methods such as Dynamic Compaction discussed in Section 6.3.1 
– Placement of a thicker road base and/or subbase. 
– Strengthening the subgrade using geosynthetic materials like TriAx or Biaxial geogrides. 
– Or a combination of these options may be implemented depending on the design requirements for the access 

roads.  

6.1.3 Underground Services 
Depending on the final site grades subgrade improvement may also be required for underground services. 
Improvement methods may be similar to the options provided for the heavy-duty roads above. 

6.2 Excavation and Dewatering 
The following are general comments regarding the excavations and dewatering requirements, as the depth of the 
excavations and dewatering requirements are dependent on final grades and foundation option selected.  

Roadway construction debris including concrete, and asphalt is expected within the fill material. This debris was also 
observed on the surface at the time of GHD's Site visit. The walls of the excavations must also be sloped at a 
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minimum of 1H:1V as per the Occupational Health and Safety Act (OHSA) requirements for Type 3 soils (fill) or 
supported by temporary shoring. 

Unsupported side slopes should be adjusted depending on the true subsoil and groundwater conditions encountered 
during excavation work and flatter side slopes than those mentioned above may be required locally. 

During the excavation, no excavated material should be piled, nor machinery or equipment placed, closer than the 
distance equivalent to the depth of the excavations. Furthermore, no vertical un-braced excavations should be 
performed in the soil. In addition, the exposed subsoils should be protected against erosion from water run-off or rain.  

The stability and safety of unsupported excavation slopes remain the responsibility of the contractor at all times. 

It is recommended that the client's design team include in the specification package, requirements for the successful 
contractor to submit written Plans for Excavation as well as Soil and Groundwater Management for review by the client 
design team.  

A hydrogeological assessment of this Site was not part of the scope of work for this investigation. If excavations will 
extend below the measured groundwater level of approximately 3.5 mbgs, groundwater infiltration into the excavations 
is expected. The water quantities expected to enter open excavations during construction will depend on seasonal 
conditions, depth of excavations, and the duration that excavations are left open. Hydrogeological assessment to 
estimate the extent of dewatering activities and determine whether a Permit to take water (PTTW) or submission on the 
Ontario Environmental Activity and Site Registry (EASR) may be required. 

6.3 Foundations 
The foundation options for the proposed building depend upon proposed final grade elevations for the structure and 
design loadings. The suggested options and preliminary recommendation for the foundations for the warehouse are 
provided in the following sections. 

6.3.1 Shallow Foundation- Soil Improvement 
Deep fill layers were encountered in all boreholes drilled on site. Fill thickness, composition and 
compactness/consistency varies with depth and location; therefore, soil improvement is required to allow for the use of 
shallow foundations for this project. 

The recommended soil improvement method at this time is Dynamic Compaction performed by specialty contractors. 
This method of soil improvement and use of shallow foundations may be a cost-effective alternative to deep 
foundation. It is however noted that the suitability of this method for the site condition should be evaluated by the 
specialty contractors. 

This method will compact the existing fill material using a crane that repeatedly drops a 15 to 20 ton weight in a closely 
spaced grid pattern across the site, creating a uniformly compacted subgrade. In the areas with softer cohesive soils, 
the addition and compaction of imported granular material may be required to further strengthen the soil. 

Following completion of the compaction, the contractor will perform on site pressure meter tests in the compacted 
areas to confirm that the design bearing capacity has been achieved or whether additional compaction is required.  

Further discussion and field investigations with the specialty contractors will be required to evaluate this improvement 
option for this Site and to provide the estimated cost to complete the work and provide the achievable design bearing 
capacity. 

GHD also recommends the structural engineer for the project be consulted to provide the design loadings for the 
structure.  
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6.3.2 Deep Foundations 
Drilled piles (Micro piles) or drilled cast-in-place concrete piles (caissons) are feasible options to support the proposed 
warehouse. In both cases, the piles should be designed relying on shaft friction only due to presence of groundwater 
and inability to provide a clean base end bearing piles are not recommended.  

Due to presence of obstructions identified as possible cobbles and boulders within the fill material and within the 
native soils driven piles such as H-Piles are not considered suitable for this site. The nature of the obstructions can be 
further investigated by excavating test pits at the time of detailed design to decide whether driven piles can be an 
option.  

6.3.2.1 Drilled Deep Foundation 
Depending on the required bearing capacities drilled piles supported within the native soils or bedrock can be an 
option to support the proposed structure; it is noted that to evaluate the suitability of the piles supported on or within 
the native soils, discussion with structural engineer will be require. Therefore, this option can be further reviewed once 
the design loads are provided. 

Caissons supported on bedrock surface can be designed using a recommended bearing capacity of 1,000 kPa under 
Ultimate Limit State (ULS). Due to the presence of groundwater and cohesionless soils, a permanent steel casing set 
into the bedrock will be required for the cast-in-place piles. The total loads for the caissons must have the Resistance 
Factor of 0.4 applied to the value to provide the factored ULS value as per Table 8.1 of CFEM.  

Caissons or micro-piles socketed into bedrock will provide some increased bearing capacity, however as mentioned 
above due to anticipated groundwater infiltration and the inability to provide a 'clean' pile base, the recommended 
design approach is to rely on shaft friction only using methods outlined in CFEM Section 18.6.4. 

For caissons/micro-pile designed as friction piles deriving frictional forces from bedrock the method outlined in 
Section 18.6.4.2 and formula 18.44 of CFEM is recommended which is: 

– Qs = πBsLsqs   Equation 18.4.3 (CFEM) 

where: 

– Bs = diameter of the socket 
– Ls = length of socket 

And 

– qs/Pa= b(qu / Pa )0.5   Equation 18.44 (CFEM) 

where: 

– qs = socket shear, kPa 
– qu –unconfined compressive strength of bedrock where UCS is less than f'c or qa= 0.05f'c, where UCS is higher 

than f'c in kPa 
– f'c = concrete compressive strength, kPa 
– b = empirical factor, assume as 1.41 for Limit State design approach 
– Pa = atmospheric pressure, assume 101.5 kPa 

The unconfined compressive strength of the bedrock from the UCS test performed on the core sample from BH2/RC1 
location was 125.2 MPa. 

For this Site, values of shaft adhesion will be limited by concrete compressive strength. Therefore, the formula 
qa=0.05f'c must be used in the above equation. As an example, a design concrete strength of 30 megapascal (MPa) 
would result in a design shaft resistance of 550 kPa. 



 

GHD | Consolidated Fastrate (Ottawa) Holdings Inc. | 11215612 | Geotechnical Investigation 9 
 

Designers can select economical socket length for the caisson based upon the formulas. The total loads for the 
caissons must have the Resistance Factor of 0.4 applied to the value to provide the factored ULS value as per 
Table 8.1 of CFEM. 

Frictional forces derived from the existing fill and native soils are likely to be minimal, accordingly these have been 
neglected. 

6.4 Seismic Site Classification 
GHD understands that the proposed building will be governed by Part 4 of the Ontario Building Code (OBC-2012), and 
therefore will require a site classification for seismic site response. 

Based upon the borehole information for the Site, a Site Classification 'D', with respect to Table 4.1.8.4.A of the 
National Building Code of Canada 2015 is recommended if deep foundations are used with pile caps placed on the 
existing unimproved fill.  

A higher Site Classification 'C' may be achievable if the existing fill material is improved. 

6.5 Floor Slabs 
As discussed in Section 4 of this letter, approximately 6 m of fill material was encountered in boreholes drilled as part 
of this investigation.  

The uncontrolled fill material may not be suitable to support a slab-on-grade construction and therefore following 
options are suggested regarding the floor slab design and construction: 

– The use of a structural slab can be considered.  
– Soil improvement methods may allow construction of slab on grade however this would require detailed 

discussion with soil improvement contractors.  

6.6 Frost Protection 
All exterior footings associated with the heated buildings must be provided with at least 1.5 m of soil cover or its 
equivalent in insulation, in order to provide adequate protection against detrimental frost action. This cover depth 
requirement must be increased to 1.8 m for footings for unheated or isolated structures such as signs, entrance 
canopy, or piers. 

Should construction take place during winter, the exposed surfaces to support foundations must be protected by 
Contractors against freezing. 

6.7 Permanent Drainage 
6.7.1 Underfloor Drainage-Slab-on-Grade – No Basement 
Under floor drains are not considered necessary for a structure without basement and a floor slab set above the 
groundwater table. However, the drainage requirements must be re-evaluated once final design grades and proximity 
to the water table are determined. 

6.7.2 Perimeter drainage  
For the proposed building with no basement or underground level and based on the Site subsurface condition, 
perimeter drainage around the exterior of the walls of the proposed building is not considered necessary. However, 
the drainage requirements must be re-evaluated once final design grades and proximity to the water table are 
determined. 
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6.8 Corrosion Potential of Soils 
Analytical testing was carried out on a soil sample collected to determine corrosion potential of the subsurface soils at 
each site. The selected soil sample was tested for pH, resistivity, chlorides, and sulphides, sulphates, and redox 
potential. The test results are summarized in the following table.  

Table 5 Corrosion Parameter Results 

Sample ID MW4 

pH 8.66 

Resistivity (ohm-cm) 1920 

Sulphate (%) 0.08 

Chloride (%) 0.008 

REDOX Potential (mV) 205 

Sulphide (µg/g) <0.20 

The American Water Works Association (AWWA) publication 'Polyethylene Encasement for Ductile-Iron Pipe Systems' 
ANSI/AWWA C105/A21.5-10 dated October 1, 2010, assigns points based on the results of the above tests. Soil that 
has a total point score of 10 or more is considered to be potentially corrosive to ductile iron pipe. Based on the results 
obtained for the sample submitted, the Site soils are not considered to be potentially corrosive to cast iron pipe. 

Table 3 of the Canadian Standards Association (CSA) document A23.1-04/A23.2-04 'Concrete Materials and Methods 
of Concrete Construction/Methods of Test and Standard Practices for Concrete' divides the degree of exposure into 
the following three classes: 

Table 6 Classes of Exposure 

Degree (Class) of Exposure Water Soluble (SO4) in Soil Sample (%) 

Very Severe (S-1) >2.0 

Severe (S-2) 0.20 - 2.0 

Moderate (S-3) 0.10 - 0.20 

A review of the analytical test results shows the sulphate content in the tested samples was found to be less than 
0.08 percent. Based upon the test results, the degree of exposure of the subsurface concrete structures to sulphate 
attack is low. Therefore, normal General Use (GU) hydraulic cement can be used for the below grade concrete 
structures. 

6.9 Slope Stability 
The historic fill placement at the Site has created sloping of approximately 2:1 (H:V) around the south, west, and north 
perimeters of the Site. 

A slope stability assessment was performed for the existing slope along the north perimeter of the Site. GHD's 
understanding of the existing slope conditions is based on Site observations and field measurement. Analysis was 
performed on the existing slope under static condition and pseudo-static (i.e., seismic) conditions considering drained 
soil conditions. 

The slope stability analysis was carried out using the SLOPE/W 2019 software package produced by GEO-SLOPE 
International Ltd. Each trial was modeled using the Morgenstern-Price method, and the optimized critical slip-surface 
was selected. In general, this approach calculates a factor of safety that represents the ratio of forces resisting a 
failure (i.e., shear strength, friction, etc.) to those favouring failure (weight, external loading, etc.). Theoretically, a 
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factor of safety of 1.0 would represent a stable slope. However, the City of Ottawa recommends a minimum factor of 
safety of 1.5 under static condition and 1.1 under pseudo-static conditions. 

The selected geotechnical parameters for the Site soils used in the analysis is summarized in Table 7 below. 

Table 7 Geotechnical Parameters - Existing Slope 

Material Unit Weight (kN/m3) Cohesion (kPa) Internal Friction Angle (°) 

Existing Fill – Clayey Silty Sand 19 3 30 

Existing Fill- Sand 19 0 30 

Existing Fill- Clay 17 3 25 

Native Silty Sand/Sandy Silt 20 0 30 

Bedrock N/A (Considered Impenetrable) 

A summary of the analyses is shown in Table 8 below, with the analysis for each condition provided in Appendix C at 
the end of this report.  

Table 8 Summary of Analyses 

Borehole Location Condition (Drained) Factor of Safety 

BH1 Static 1.3 

Pseudo Static 0.9 

BH2 Static 1.6 

Pseudo Static 1.1 

Based on the preliminary slope stability analysis, depending on the composition and compactness state of the fill 
material, the factor of safety for the slope may be equal or slightly below (i.e., 1.3 under static condition and 0.9 under 
pseudo-static condition) the recommend values of 1.5 for static condition and 1.1 for pseudo-static condition. If the 
existing slopes are to remain on the Site, some slope remediation or adjustment may be required depending on the 
proposed structure location and distance from the slope. GHD must be provided a topographic survey plan for the 
existing slope and the proposed finish grade at the detailed design stage to determine the design setback allowance 
for the building and revise or confirm analysis. It is noted that the condition of the slope must be monitored during site 
preparation and building construction.  

6.10 Backfill 
The placement and compaction of the materials that will support pavement, floor slab, or footings must be treated as 
Engineered Fill.  

6.10.1 Engineered Fill 
The fill operations for Engineered Fill must satisfy the following criteria: 

– Engineered Fill must be placed under the continuous supervision of the Geotechnical Engineer.  
– Prior to placing any Engineered Fill, all unsuitable fill materials must be removed, and the subgrade proof rolled, 

and approved. Any deficient areas should be repaired. 
– Prior to the placement of Engineered Fill, the source or borrow areas for the Engineered Fill must be evaluated 

for its suitability. Samples of proposed fill material must be provided to the Geotechnical Engineer and tested in 
the geotechnical laboratory for Standard Proctor Maximum Dry Density (SPMDD) and grain size, prior to approval 
of the material for use as Engineered Fill. The Engineered Fill must consist of environmentally suitable soils (as 
per industry standard procedures of federal or provincial guidelines/regulations), free of organics and other 
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deleterious material (building debris such as wood, bricks, metal, and the like), compactable, and of suitable 
moisture content so that it is within -2 percent to +0.5 percent of the Optimum Moisture as determined by the 
Standard Proctor test. Imported granular soils meeting the requirements of Granular 'A', or Type II OPSS 1010 
criteria would be suitable. 

– The Engineered Fill must be placed in maximum loose lift thicknesses of 0.2 m. Each lift of Engineered Fill must 
be compacted with a heavy roller to 100 percent SPMDD. 

– Field density tests must be taken by the Geotechnical Engineer, on each lift of Engineered Fill. Any Engineered 
Fill, which is tested and found to not meet the specifications, shall be either removed or re-compacted and 
retested. 

6.10.2 Exterior Foundation Wall Backfill 
Where applicable and/or if necessary, any backfill placed against the foundation walls should be free draining granular 
materials meeting the grading requirements of OPSS 1010 for Granular 'B' Type I specifications up to within 0.3 m of 
the ground surface. The upper 0.3 m should be a low permeable soil to reduce surface water infiltration. Foundation 
backfill should be placed and compacted as outlined below. 

– Free-draining granular backfill should be used for the foundation wall. 
– Backfill should not be placed in a frozen condition or placed on a frozen subgrade. 
– Backfill should be placed and compacted in uniform lift thickness compatible with the selected construction 

equipment, but not thicker than 0.2 m. Backfill should be placed uniformly on both sides of the foundation walls to 
avoid build-up of unbalanced lateral pressures. 

– At exterior flush door openings, the underside of sidewalks should be insulated, or the sidewalk should be placed 
on frost walls to prevent heaving. Granular backfill should be used and extended laterally beneath the entire area 
of the entrance slab. The entrance slab should slope away from the building. 

– For backfill that would underlie paved areas, sidewalks or exterior slabs-on-grade, each lift should be uniformly 
compacted to at least 98 percent of its SPMDD. 

– For backfill on the building exterior that would underlie landscaped areas, each lift should be uniformly compacted 
to at least 95 percent of its SPMDD. 

– In areas on the building exterior where an asphalt or concrete pavement will not be present adjacent to the 
foundation wall, the upper 0.3 m of the exterior foundation wall backfill should be a low permeable soil to reduce 
surface water infiltration. 

– Exterior grades should be sloped away from the foundation wall, and roof drainage downspouts should be placed 
so that water flows away from the foundation wall. 

6.11 Construction Field Review 
The recommendations provided in this report are based on an adequate level of construction monitoring being 
conducted during construction phase of the proposed building. GHD requests to be retained to review the drawings 
and specifications, once complete, to verify that the recommendations within this report have been adhered to, and to 
look for other geotechnical problems. Due to the nature of the proposed development, an adequate level of 
construction monitoring is considered to be as follows: 

– Prior to construction of footings, the exposed foundation subgrade should be examined by a Geotechnical 
Engineer (GE) or a qualified Technologist acting under the supervision of a GE, to assess whether the subgrade 
conditions correspond to those encountered in the boreholes and test pits, and the recommendations provided in 
this report have been implemented. 

– A qualified Technologist acting under the supervision of a GE should monitor placement of Engineered Fill 
underlying floor slabs. 
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– Backfilling operations should be conducted in the presence of a qualified Technologist on a part-time basis, to 
ensure that proper material is employed, and specified compaction is achieved. 

– Placement of concrete should be periodically tested to ensure that job specifications are being achieved. 
– Piling operations should be monitored on a full-time basis by a qualified Technologist to verify pile installation and 

socket into bedrock and verticality.  

7. Limitation of the Investigation 
This Report is intended solely for Consolidated Fastfrate (Ottawa) Holdings Inc and other party explicitly identified in the 
report and is prohibited for use by others without GHD's prior written consent. This Report is considered GHD's 
professional work product and shall remain the sole property of GHD. Any unauthorized reuse, redistribution of or 
reliance on the report shall be at the Client and recipient's sole risk, without liability to GHD. The Client shall defend, 
indemnify, and hold GHD harmless from any liability arising from or related to Client's unauthorized distribution of the 
report. No portion of this report may be used as a separate entity; it is to be read in its entirety and shall include all 
supporting drawings and appendices. 

The recommendations made in this Report are in accordance with our present understanding of the project, the 
current Site use, ground surface elevations and conditions, and are based on the work scope approved by the Client 
and described in the report. The services were performed in a manner consistent with that level of care and skill 
ordinarily exercised by members of GE professions currently practicing under similar conditions in the same locality. 
No other representations, and no warranties or representations of any kind, either expressed or implied, are made. 
Any use which a third party makes of this report, or any reliance on or decisions to be made based on it, are the 
responsibility of such third parties. 

All details of design and construction are rarely known at the time of completion of a geotechnical study. The 
recommendations and comments made in the study report are based on our subsurface investigation and resulting 
understanding of the project, as defined at the time of the study. We should be retained to review our 
recommendations when the drawings and specifications are complete. Without this review, GHD will not be liable for 
any misunderstanding of our recommendations or their application and adaptation into the final design. 

By issuing this report, GHD is the GE of record. It is recommended that GHD be retained during construction of all 
foundations and during earthwork operations to confirm the conditions of the subsoil are actually similar to those 
observed during our study. The intent of this requirement is to verify that conditions encountered during construction 
are consistent with the findings in the report and that inherent knowledge developed as part of our study is correctly 
carried forward to the construction phases. 

It is important to emphasize that a soil investigation is, in fact, a random sampling of a site and the comments included 
in this report are based on the results obtained at the test hole locations only. The subsurface conditions confirmed at 
these test locations may vary at other locations. Soil and groundwater conditions between and beyond the test 
locations may differ both horizontally and vertically from those encountered at the test locations and conditions may 
become apparent during construction, which could not be detected or anticipated at the time of our investigation. 
Should any conditions at the Site be encountered which differ from those found at the test locations, we request that 
we be notified immediately in order to permit a reassessment of our recommendations. If changed conditions are 
identified during construction, no matter how minor, the recommendations in this report shall be considered invalid 
until sufficient review and written assessment of said conditions by GHD is completed. 
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8 9. 7

8 6. 0

8 5. 2

8 3. 7

T O P S OI L ( 7 5 m m t hi c k n e s s)

FI L L  - Silt y cl a y, fir m t o stiff, gr e y, m oi st

FI L L  - Cl a y e y s a n d, s o m e gr a v el, or g a ni c s, l o o s e, gr e y
a n d br o w n, m oi st

FI L L  - Gr a v ell y s a n d y silt, c o m p a ct t o v er y d e n s e,
br o w n a n d gr e y, s at ur at e d

SI L T Y S A N D - s o m e gr a v el, c o m p a ct t o v er y d e n s e,
gr e y, m oi st t o s at ur at e d
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D y n a mi c C o n e s a m pl e

N P e n etr ati o n I n d e x b a s e d o n
S plit S p o o n s a m pl e
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8 0. 5

7 7. 6

C o b bl e s a n d b o ul d er s e n c o u nt er e d fr o m 8. 4 t o 9. 3 m b g s

R ef u s al e n c o u nt er e d at 9. 3 m b g s

LI M E S T O N E - i nt er b e d d e d s a n d st o n e, gr e y, f air t o
g o o d q u alit y b a s e d o n R Q D

B or e h ol e t er mi n at e d at 1 2. 2 m b g s
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9 1
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1 0 0
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1 0 0

1 0 0
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5 0 +

5 0 +
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S h e ar Str e n gt h b a s e d o n
P o c k et P e n etr o m et er

N P e n etr ati o n I n d e x b a s e d o n
D y n a mi c C o n e s a m pl e

N P e n etr ati o n I n d e x b a s e d o n
S plit S p o o n s a m pl e

Att er b er g li mit s ( %)

S S S plit S p o o n

S T S h el b y T u b e

W at er c o nt e nt ( %)

G S A u g er S a m pl e

S S e n siti vit y V al u e of S oil
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9 0. 8

9 0. 0

8 9. 4

8 8. 6

8 7. 8

8 6. 3

8 4. 8

T O P S OI L ( 1 2 5 m m t hi c k n e s s)

FI L L  - Cl a y e y silt y s a n d, tr a c e t o s o m e gr a v el, c o m p a ct,
br o w n a n d gr e y, d a m p

FI L L  - Cr u s h e d li m e st o n e, a s p h alt, c o m p a ct, gr e y a n d
bl a c k, d a m p

FI L L  - S a n d, tr a c e gr a v el, cl a y p o c k et s, a s p h alt,
c o m p a ct, gr e y a n d bl a c k, d a m p t o m oi st

FI L L  - Silt y s a n d, s o m e gr a v el, tr a c e cl a y, p o s si bl e
c o b bl e s/ b o ul d er s, c o m p a ct , gr e y, m oi st

FI L L  - Cl a y e y s a n d, a s p h alt, l o o s e t o c o m p a ct, gr e y
a n d br o w n, m oi st

FI L L  - Silt y s a n d, tr a c e gr a v el, tr a c e t o s o m e cl a y,
d e n s e t o v er y d e n s e, br o w n a n d gr e y, d a m p t o m oi st,
p o s si bl e c o b bl e s/ b o ul d er s

S A N D Y SI L T - s o m e gr a v el, c o m p a ct t o v er y d e n s e,
gr e y, d a m p
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5 8
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D y n a mi c C o n e s a m pl e

N P e n etr ati o n I n d e x b a s e d o n
S plit S p o o n s a m pl e

Att er b er g li mit s ( %)

S S S plit S p o o n

S T S h el b y T u b e

W at er c o nt e nt ( %)

G S A u g er S a m pl e

S S e n siti vit y V al u e of S oil
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7 9. 0

P o s si bl e c o b bl e s/ b o ul d er s e n c o u nt er e d fr o m 7. 6 t o 9. 1
m b g s

R ef u s al e n c o u nt er e d at 1 0 m b g s

C o b bl e s a n d b o ul d er s e n c o u nt er e d fr o m 1 0. 0 t o 1 1. 9
m b g s

LI M E S T O N E - i nt er b e d d e d s a n d st o n e, gr e y, p o or t o
f air q u alit y b a s e d o n R Q D

R o c k c or e m e c h a ni c al br e a k s d uri n g c ori n g fr o m 1 3. 4 t o
1 4. 9 m b g s
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8 3

2 5

1 0 0

3 2
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8 0

4 2

5 7

S S 1 0

S S 1 1

S S 1 2

S S 1 3

R C 1
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B O R E H O L E N o.: B H 3

9 0. 8 8

N O T E S:

R E F E R E N C E N o.: 1 1 2 1 5 6 1 2- A 2
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L O C A TI O N: S o m m e Str e et, Ott a w a, O N
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D y n a mi c C o n e s a m pl e

N P e n etr ati o n I n d e x b a s e d o n
S plit S p o o n s a m pl e

Att er b er g li mit s ( %)

S S S plit S p o o n

S T S h el b y T u b e

W at er c o nt e nt ( %)

G S A u g er S a m pl e

S S e n siti vit y V al u e of S oil
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7 5. 9
B or e h ol e t er mi n at e d at 1 4. 9 m b g s

9 2 3 7R C 3
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1 7. 0
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2 0. 5
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9 0. 8 8
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9 0. 3

8 9. 7

8 7. 4

8 4. 3

T O P S OI L ( 1 2 5 m m t hi c k n e s s)

FI L L  - Gr a v ell y s a n d, c o m p a ct, gr e y, d a m p

FI L L  - S a n d a n d gr a v el, c o m p a ct, gr e y, d a m p

A s p h alt e n c o u nt er e d at 1. 5 m b g s

FI L L  - Silt y s a n d, tr a c e cl a y, tr a c e t o s o m e gr a v el,
p o s si bl e c o b bl e s/ b o ul d er s, br o w n a n d gr e y, d a m p t o
m oi st

W o o d e n c o u nt er e d at 3. 8 m b g s

SI L T Y S A N D - tr a c e t o s o m e gr a v el, tr a c e cl a y,
c o m p a ct t o d e n s e, gr e y a n d br o w n, m oi st

6 3

5 0

5 4

5 8

1 0 0

1 7

0

7 5

7 9

3 3

1 7

2 7

2 8

5 0 +

1 9

4

2 9

4 9

S S 1

S S 2

S S 3

S S 4

S S 5

S S 6

S S 7

S S 8

S S 9

B O R E H O L E L O G

S A M P L E D A T A

El
ev

ati
o
n

(
m)

O
V

C

m et er s

C LI E N T: C o n s oli d at e d F a str at e ( Ott a w a) H ol di n g s Lt d.

E L E V A TI O N: 9 0. 4 4 m

S C A L E F O R T E S T R E S U L T S

1 0 2 0 3 0 4 0 5 0 6 0 7 0 8 0 9 0

D e pt h
B G S

0. 5

1. 0

1. 5

2. 0

2. 5

3. 0

3. 5

4. 0

4. 5

5. 0

5. 5

6. 0

6. 5

B O R E H O L E N o.: B H 4

9 0. 4 4

N O T E S:

R E F E R E N C E N o.: 1 1 2 1 5 6 1 2- A 2

D E S C RI B E D B Y: R V T

of 2

L E G E N D

E N C L O S U R E N o.: 4

5 0 k P a 1 0 0 k P a 1 5 0 k P a 2 0 0 k P a

St
r
ati

gr
a
p
hy

C H E C K E D B Y: B V

D A T E ( S T A R T): 7 A u g u st 2 0 2 0

P a g e: 1

S T R A TI G R A P H Y

D E S C RI P TI O N O F
S OI L A N D B E D R O C K

G R O U N D S U R F A C E

P R O J E C T: N e w W ar e h o u s e

L O C A TI O N: S o m m e Str e et, Ott a w a, O N

m b g s: m et er s b el o w gr o u n d s urf a c e

D A T E ( FI NI S H): 7 A u g u st 2 0 2 0

p p m

S C A L E

B
O

R
E

H
O
L

E 
L

O
G 
 
1
1
2
1
5
6
1
2-

A
2-

B
H 

L
O

G
S.

G
PJ

  
I

N
S

P
E

C
_

S
O
L.

G
D

T 
 
4/

9/
2
0

C u S h e ar Str e n gt h b a s e d o n Fi el d V a n e
C u S h e ar Str e n gt h b a s e d o n L a b V a n e

S h e ar Str e n gt h b a s e d o n
P o c k et P e n etr o m et er

N P e n etr ati o n I n d e x b a s e d o n
D y n a mi c C o n e s a m pl e

N P e n etr ati o n I n d e x b a s e d o n
S plit S p o o n s a m pl e

Att er b er g li mit s ( %)

S S S plit S p o o n

S T S h el b y T u b e

W at er c o nt e nt ( %)

G S A u g er S a m pl e

S S e n siti vit y V al u e of S oil

W at er L e v el

%

R
ec

ov
er

y

N

P
e
n
et

r
ati

o
n

I
n
d
ex

 /
 

R
Q

D

St
at

e

Ty
p
e 

a
n
d

N
u

m
b
er



7 9. 3
B or e h ol e t er mi n at e d at r ef u s al at 1 1. 1 m b g s

4

5 8

5 8

6 7

8 8

3 2

1 8

4 4

5 0

5 0 +

S S 1 0

S S 1 1

S S 1 2

S S 1 3

S S 1 4

B O R E H O L E L O G

S A M P L E D A T A

El
ev

ati
o
n

(
m)

O
V

C

m et er s

C LI E N T: C o n s oli d at e d F a str at e ( Ott a w a) H ol di n g s Lt d.

E L E V A TI O N: 9 0. 4 4 m

S C A L E F O R T E S T R E S U L T S

1 0 2 0 3 0 4 0 5 0 6 0 7 0 8 0 9 0

D e pt h
B G S

7. 5

8. 0

8. 5

9. 0

9. 5

1 0. 0

1 0. 5

1 1. 0

1 1. 5

1 2. 0

1 2. 5

1 3. 0

1 3. 5

B O R E H O L E N o.: B H 4

9 0. 4 4

N O T E S:

R E F E R E N C E N o.: 1 1 2 1 5 6 1 2- A 2

D E S C RI B E D B Y: R V T

of 2

L E G E N D

E N C L O S U R E N o.: 4

5 0 k P a 1 0 0 k P a 1 5 0 k P a 2 0 0 k P a

St
r
ati

gr
a
p
hy

C H E C K E D B Y: B V

D A T E ( S T A R T): 7 A u g u st 2 0 2 0

P a g e: 2

S T R A TI G R A P H Y

D E S C RI P TI O N O F
S OI L A N D B E D R O C K

G R O U N D S U R F A C E

P R O J E C T: N e w W ar e h o u s e

L O C A TI O N: S o m m e Str e et, Ott a w a, O N

m b g s: m et er s b el o w gr o u n d s urf a c e

D A T E ( FI NI S H): 7 A u g u st 2 0 2 0

p p m

S C A L E

B
O

R
E

H
O
L

E 
L

O
G 
 
1
1
2
1
5
6
1
2-

A
2-

B
H 

L
O

G
S.

G
PJ

  
I

N
S

P
E

C
_

S
O
L.

G
D

T 
 
4/

9/
2
0

C u S h e ar Str e n gt h b a s e d o n Fi el d V a n e
C u S h e ar Str e n gt h b a s e d o n L a b V a n e

S h e ar Str e n gt h b a s e d o n
P o c k et P e n etr o m et er

N P e n etr ati o n I n d e x b a s e d o n
D y n a mi c C o n e s a m pl e

N P e n etr ati o n I n d e x b a s e d o n
S plit S p o o n s a m pl e

Att er b er g li mit s ( %)

S S S plit S p o o n

S T S h el b y T u b e

W at er c o nt e nt ( %)

G S A u g er S a m pl e

S S e n siti vit y V al u e of S oil

W at er L e v el

%

R
ec

ov
er

y

N

P
e
n
et

r
ati

o
n

I
n
d
ex

 /
 

R
Q

D

St
at

e

Ty
p
e 

a
n
d

N
u

m
b
er



8 4. 8

D y n a mi c C o n e P e n etr ati o n t e st fr o m s urf a c e t o r ef u s al
e n c o u nt er e d at 5. 9 m b g s

B O R E H O L E L O G

S A M P L E D A T A

El
ev

ati
o
n

(
m)

O
V

C

m et er s

C LI E N T: C o n s oli d at e d F a str at e ( Ott a w a) H ol di n g s Lt d.

E L E V A TI O N: 9 0. 7 6 m

S C A L E F O R T E S T R E S U L T S

1 0 2 0 3 0 4 0 5 0 6 0 7 0 8 0 9 0

D e pt h
B G S

0. 5

1. 0

1. 5

2. 0

2. 5

3. 0

3. 5

4. 0

4. 5

5. 0

5. 5

6. 0

6. 5

B O R E H O L E N o.: D C P T 5

9 0. 7 6

N O T E S:

R E F E R E N C E N o.: 1 1 2 1 5 6 1 2- A 2

D E S C RI B E D B Y: R V T

of 1

L E G E N D

E N C L O S U R E N o.: 5

5 0 k P a 1 0 0 k P a 1 5 0 k P a 2 0 0 k P a

St
r
ati

gr
a
p
hy

C H E C K E D B Y: B V

D A T E ( S T A R T): 7 A u g u st 2 0 2 0

P a g e: 1

S T R A TI G R A P H Y

D E S C RI P TI O N O F
S OI L A N D B E D R O C K

G R O U N D S U R F A C E

P R O J E C T: N e w W ar e h o u s e

L O C A TI O N: S o m m e Str e et, Ott a w a, O N

m b g s: m et er s b el o w gr o u n d s urf a c e

D A T E ( FI NI S H): 7 A u g u st 2 0 2 0

p p m

S C A L E

B
O

R
E

H
O
L

E 
L

O
G 
 
1
1
2
1
5
6
1
2-

A
2-

B
H 

L
O

G
S.

G
PJ

  
I

N
S

P
E

C
_

S
O
L.

G
D

T 
 
4/

9/
2
0

C u S h e ar Str e n gt h b a s e d o n Fi el d V a n e
C u S h e ar Str e n gt h b a s e d o n L a b V a n e

S h e ar Str e n gt h b a s e d o n
P o c k et P e n etr o m et er

N P e n etr ati o n I n d e x b a s e d o n
D y n a mi c C o n e s a m pl e

N P e n etr ati o n I n d e x b a s e d o n
S plit S p o o n s a m pl e

Att er b er g li mit s ( %)

S S S plit S p o o n

S T S h el b y T u b e

W at er c o nt e nt ( %)

G S A u g er S a m pl e

S S e n siti vit y V al u e of S oil

W at er L e v el

%

R
ec

ov
er

y

N

P
e
n
et

r
ati

o
n

I
n
d
ex

 /
 

R
Q

D

St
at

e

Ty
p
e 

a
n
d

N
u

m
b
er



GHD PS

Soil d
Each 
Penet

 

C

S

S
 
 

G
 
C
B

Samp
Type a
The typ
SS: Sp
SSE, G
 
Recov
The re
 

RQD 
The "R
the run
 

IN-SIT
N: Stan
R: Ref
 
 

LABO

Ip: Plas
Wl: Liq
Wp: Pl

 

S-020.01-IA- Notes on

description : 
subsurface strat
tration Index ("N"

 
 

C
Clay < 0.002

Silt 0.002  

Sand 0.075  
 
 

Gravel 4.75  to
 

Cobbles 75  to 3
Boulders >300 m

 

Relative dens
granular so

 

 

Very loose
Loose 

Compact
Dense 

Very dens
 

 

"RQD" (%) V
<25 

25-50 
50-75 
75-90 

>90 

 
 

ples: 
and Number 
pe of sample recov
plit spoon 
GSE, AGE: Environ

very 
covery, shown as a

Rock Quality Design
n. 

TU TESTS: 
ndard penetration i
usal to penetration

ORATORY TEST

sticity index 
quid limit 
lastic limit 

 Borehole and Test Pi

um is described 
" value), while th

Classification (U
2 mm 

to  0.075 mm 

to  4.75 mm 

o 75 mm 

300  mm 
mm 

sity of 
oils 

e 

t 

se 

Rock quality de
alue 

vered is shown on t

nmental sampling 

a percentage, is the

nation" or "RQD" va

ndex 
 

TS: 

it Reports - Rev. 0 - 07

 
using the followi
e consistency of 

Unified system) 
  

  

fine 0.075 
medium 0.425 
coarse  2.0   t

fine  4.75  
coarse      19 

  
  

Standard pen
index "N" 

(BLOWS/ft – 3

 

0-4 
4-10 

10-30
30-50
>50 

 

esignation 
Qualit

Very po
Poor
Fair 

Good

Excelle
 

the log by the abbre

e ratio of length of 

alue, expressed as

H: Hydromete
GSA: Grain si
 

7/01/2015 

ng terminology. 
f clayey sols is m

 to 4.25 mm 
 to  2.0 mm 

to  4.75 mm 

to  19  mm 
 to 75 mm 

netration 
value 

300 mm) 

0 
0 

y 
oor 
r 

d 

ent 

eviation listed here
ST: She
PS: Pist
 
 

the sample obtaine

s percentage, is the

 

er analysis 
ize analysis 

Note

 
The relative den

measured by the v

 

 

 
 
 
 

 

 

 

eafter.  The number
elby tube 
ton sample (Osterb

ed to the distance t

e ratio of the total le

Nc: Dynamic co
Cu: Undraine

Pr: Pre

A: Atterberg lim
w: Water conte
γ: Unit weight

es on Bor

 
nsity of granular s
value of undraine

"trace
"som
adjec
"and"

Consis
cohesi

Ver
S
F
S

Ver
H

 
Sand 

 

Silt 

ring of samples is s

berg) 

the sampler was dr

ength of all core fra

ne penetration inde
ed shear strength

essure meter 

mits 
ent 

rehole an

 
soils is determine
ed shear strengt

Terminol

e" 
me" 
ctive (silty, sandy
" 

stency of 
ive soils 

 
ry soft 
Soft 
Firm 
Stiff 
ry stiff 

Hard 
 

STRATIGRAPH

Gravel C

 

Clay 

sequential for each
AG
RC
GS
 

riven/pushed into th

agments of 4 inches

ex 

 

C: Consolidatio
CS: Swedish f
CHEM: Chemi

d Test Pi

ed by the Standa
h (Cu). 

ogy 

1-10%
10-20%

y) 20-35%
35-50%

Undra
stren

(P.S.F)
<250

250-500
500-100

1000-200
2000-400

>4000
 

HIC LEGEND 

 

Cobbles& boulders

 

Organic soil 

h type of sample. 
G: Auger 
C: Rock core 
S: Grab sample 

he soil 

s (10 cm) or more t

k: Perm
ABS: Absorptio

on 
fall cone 
ical analysis 

it Reports

ard 

 

 
% 
% 
% 

ained shear 
ngth (Cu) 

 (kPa) 
<12 

0 12-25 
0 25-50 

00 50-100 
00 100-200 

>200 
 

s Bedrock 

 

Fill 

to the total length o

eability 
n (Packer test) 

O.V.: Organic 
vapor 
 
 

 
 

s 

 

of 



 

GHD | Consolidated Fastrate (Ottawa) Holdings Inc. | 11215612 | Geotechnical Investigation 16 
 

 

 

 

 

 

 

 

 

 

 

 

Appendix B  
Laboratory Testing Results 
 

 



                           Liquid Limit, Plastic Limit and Plasticity Index of Soils
(ASTM D4318)

Client: Lab no.:

Project/Site: Project no.:

Borehole no.: Sample no.: Depth:

Soil description: Date sampled:

Balance no.: Porcelain  bowl no.: 1

Oven no.: Spatula no.: 1

Glass plate no.:

Test No. 1 Test No. 2 Test No. 3 Dry preparation

30 27 20 Wet preparation

S15 S16 S29

43.61 38.30 40.40

34.97 31.57 32.70

8.64 6.73 7.70

22.02 21.72 21.82

12.95 9.85 10.88

66.7% 68.3% 70.8%

S14 S20

27.14 27.75

26.20 26.85

0.94 0.90

21.84 22.53

4.36 4.32

21.6% 20.8%

S8

44.50

33.60

10.90

14.30

19.30 Liquid Limit 
(LL) Plastic Limit (PL)

56.5% 69 21

Remarks:

Performed by: Date:

Verified by: Date:

Mass of water, g

Mass of soil, g

Mass of water, g

Plastic Limit (PL) - Water Content:

Average water content %

Apparatus: Hand Crank/ Motor Driven

1

G-20-13

11215612-A2

2.3 - 3.0m2 4

7-Aug-20

Number of blows

1

Liquid Limit (LL):

Liquid limit device no.:

Sieve no.:

Water content %

Plasticity Index (PI) Natural Water Content Wn

48

Tare no.

Wet soil+tare, g

Dry soil+tare, g

Mass of water, g

Tare, g

Water content % 56

21.2%

Tare no.

Wet soil+tare, g

Dry soil+tare, g

September 4, 2020

Tare, g

Mass of soil, g

Water content %

Tare no.

Wet soil+tare, g

Dry soil+tare, g

Mass of soil, g

Z. Mathurin August 27, 2020

Non-cohesive

Tare, g

Natural Water Content ( Wn ):

Soil Preparation:

Cohesive <425 μm

Cohesive >425 μm

1

1

Consolidated Fastrate (Ottawa) Holdings ltd

New warehouse, Somme Street, Ottawa, On

Water Content:

1

65.0
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Moisture Content of Soils
(ASTM D2216)

 Client: Lab No.:
 Project: Project No.:
 Location:

Apparatus Used for Testing
Oven no.: 1 Scale no.: 1

 Sample No. BH1SS1 BH1SS2 BH1SS3 BH1SS4 BH1SS6 BH1SS7 BH1SS8 BH1SS9

 Container no. S18 S21 Bowl S16 S15 S29 S43 S34

 Mass of container + wet soil (g) 70.9 78.5 350.4 83.1 92.1 95.5 91.5 87.1

 Mass of container + dry soil (g) 65.2 75.7 335.8 77.9 86.7 88.1 76.9 72.9

 Mass of container (g) 22.7 21.8 0.0 21.8 22.1 21.8 22.1 14.6

 Mass of dry soil (g) 42.5 53.9 335.8 56.1 64.6 66.3 54.8 58.3

 Mass of water (g) 5.7 2.8 14.6 5.2 5.4 7.4 14.6 14.2

 Moisture content (%) 13.4 5.2 4.3 9.3 8.4 11.2 26.6 24.4

 Sample No. BH1SS10 BH2SS1 BH2SS2 BH2SS2 BH2SS4 BH2SS4 BH2SS6 BH2SS6

 Container no. S5 S28 S41 S41 S8 S8 S9 S9

 Mass of container + wet soil (g) 89.8 76.8 75.9 75.9 44.5 44.5 100.3 100.3

 Mass of container + dry soil (g) 84.6 64.2 58.4 58.4 33.6 33.6 89.4 89.4

 Mass of container (g) 22.2 21.9 22.9 22.9 14.3 14.3 21.7 21.7

 Mass of dry soil (g) 62.4 42.3 35.5 35.5 19.3 19.3 67.7 67.7

 Mass of water (g) 5.2 12.6 17.5 17.5 10.9 10.9 10.9 10.9

 Moisture content (%) 8.3 29.8 49.3 49.3 56.5 56.5 16.1 16.1

 Remarks:

 Performed by: Date:

 Verified by : Date: September 4, 2020

Z. Mathurin

Consolidated Fastrate (Ottawa) Holdings Ltd

New Warehouse, Somme Street, Ottawa, On

Ottawa, On

G-20-13
11215612

August 27, 2020

GHD FO-930.209-IA- Moisture Content of Soils - Rev. 1 - 02/25/2016



Moisture Content of Soils
(ASTM D2216)

 Client: Lab No.:
 Project: Project No.:
 Location:

Apparatus Used for Testing
Oven no.: 1 Scale no.: 1

 Sample No. BH2SS7 BH2SS8 BH2SS9 BH2SS10BH2SS11BH2SS12BH2SS13BH2SS14

 Container no. S11 S31 S38 S26 S36 S39 S35 S10

 Mass of container + wet soil (g) 90.6 75.1 79.5 99.9 83.8 101.3 55.7 73.1

 Mass of container + dry soil (g) 84.1 66.7 74.3 93.7 79.0 92.5 55.6 55.5

 Mass of container (g) 21.5 21.6 21.5 21.6 22.1 22.0 14.5 22.0

 Mass of dry soil (g) 62.6 45.1 52.8 72.1 56.9 70.5 41.1 33.5

 Mass of water (g) 6.5 8.4 5.2 6.2 4.8 8.8 0.1 17.6

 Moisture content (%) 10.4 18.6 9.8 8.6 8.4 12.5 0.2 52.5

 Sample No. BH3SS1 BH3SS2 BH3SS3 BH3SS4 BH3SS5 BH3SS6 BH3SS7 BH3SS8

 Container no. S37 S25 S22 S20 S14 S7 S17 S2

 Mass of container + wet soil (g) 87.3 73.4 76.6 102.3 66.7 57.8 89.6 102.2

 Mass of container + dry soil (g) 78.7 71.6 72.4 97.8 64.3 56.4 83.5 96.5

 Mass of container (g) 22.0 21.8 22.2 22.5 21.8 21.7 21.5 21.8

 Mass of dry soil (g) 56.7 49.8 50.2 75.3 42.5 34.7 62.0 74.7

 Mass of water (g) 8.6 1.8 4.2 4.5 2.4 1.4 6.1 5.7

 Moisture content (%) 15.2 3.6 8.4 6.0 5.6 4.0 9.8 7.6

 Remarks:

 Performed by: Date:

 Verified by : Date: September 4, 2020

Consolidated Fastrate (Ottawa) Holdings Ltd G-20-13
New Warehouse, Somme Street, Ottawa, On 11215612-A2
Ottawa, On

Z. Mathurin August 27, 2020

GHD FO-930.209-IA- Moisture Content of Soils - Rev. 1 - 02/25/2016



Moisture Content of Soils
(ASTM D2216)

 Client: Lab No.:
 Project: Project No.:
 Location:

Apparatus Used for Testing
Oven no.: 1 Scale no.: 1

 Sample No. BH3SS9 BH3SS10BH3SS11BH3SS12BH3SS13 BH4SS1 BH4SS2 BH4SS3

 Container no. S12 S32 S13 S4 S120 S6 S23 S40

 Mass of container + wet soil (g) 88.7 84.4 88.7 77.6 85.2 93.5 76.9 96.9

 Mass of container + dry soil (g) 84.0 79.9 84.5 75.9 79.6 85.7 73.6 93.1

 Mass of container (g) 21.6 21.7 24.1 21.8 21.9 21.9 22.3 22.3

 Mass of dry soil (g) 62.4 58.2 60.4 54.1 57.7 63.8 51.3 70.8

 Mass of water (g) 4.7 4.5 4.2 1.7 5.6 7.8 3.3 3.8

 Moisture content (%) 7.5 7.7 7.0 3.1 9.7 12.2 6.4 5.4

 Sample No. BH4SS4 BH4SS5 BH4SS6 BH4SS8 BH4SS9 BH4SS11

 Container no. S19 S1 S130 S42 S110 88

 Mass of container + wet soil (g) 105.4 92.9 44.1 101.8 98.5 73.0

 Mass of container + dry soil (g) 101.9 86.7 41.8 94.3 92.8 66.5

 Mass of container (g) 21.9 22.0 22.1 21.8 21.7 1.5

 Mass of dry soil (g) 80.0 64.7 19.7 72.5 71.1 65.0

 Mass of water (g) 3.5 6.2 2.3 7.5 5.7 6.5

 Moisture content (%) 4.4 9.6 11.7 10.3 8.0 10.0

 Remarks:

 Performed by: Date:

 Verified by : Date: September 4, 2020

Consolidated Fastrate (Ottawa) Holdings Ltd G-20-13
New Warehouse, Somme Street, Ottawa, On 11215612-A2
Ottawa, On

Z. Mathurin August 27, 2020

GHD FO-930.209-IA- Moisture Content of Soils - Rev. 1 - 02/25/2016



Moisture Content of Soils
(ASTM D2216)

 Client: Lab No.:
 Project: Project No.:
 Location:

Apparatus Used for Testing
Oven no.: 1 Scale no.: 1

 Sample No. BH4SS12BH4SS13BH4SS14

 Container no. 70 42 44

 Mass of container + wet soil (g) 60.0 67.4 72.1

 Mass of container + dry soil (g) 54.0 61.2 64.6

 Mass of container (g) 1.5 1.4 1.4

 Mass of dry soil (g) 52.5 59.8 63.2

 Mass of water (g) 6.0 6.2 7.5

 Moisture content (%) 11.4 10.4 11.9

 Sample No.

 Container no.

 Mass of container + wet soil (g)

 Mass of container + dry soil (g)

 Mass of container (g)

 Mass of dry soil (g)

 Mass of water (g)

 Moisture content (%)

 Remarks:

 Performed by: Date:

 Verified by : Date: September 4, 2020

Consolidated Fastrate (Ottawa) Holdings Ltd G-20-13
New Warehouse, Somme Street, Ottawa, On 11215612-A2
Ottawa, On

Z. Mathurin August 27, 2020

GHD FO-930.209-IA- Moisture Content of Soils - Rev. 1 - 02/25/2016



Particle-Size Analysis of Soils
MTO LS-702   (Geotechnical)

Client: Lab No.:

Project, Site: Project No.:

Borehole No.: Sample No.:

Depth: Enclosure:

Remarks:

Performed by: Date:

Verified by: Date:

Consolidated Fastrate (Ottawa) Holdings Ltd. G-20-13

New Warehouse, Somme Street, Ottawa, ON 11215612

1 3

1.5 - 2.1m -

Soil Description Gravel (%) Sand (%) Clay & Silt (%)

Gravel and Sand, trace Silt, trace Clay 51 43 6

Z. Mathurin August 27, 2020

September 4, 2020

1 %

0

10

20

30

40

50

60

70

80

90

1000

10

20

30

40

50

60

70

80

90

100

0.001 0.01 0.1 1 10 100

Pe
rc

en
t  

R
et

ai
ne

d

Pe
rc

en
t  

Pa
ss

in
g

Diameter (mm)

Particle-Size Limits  as per USCS (ASTM D-2487)

Clay & Silt
Sand Gravel

Fine Medium Coarse Fine Coarse

GHD-FO-930.103 (On)-Particle-size Soils (USCS - GEO) MTO LS-702(Rev1) 12-08-2016



Particle-Size Analysis of Soils
MTO LS-702   (Geotechnical)

Client: Lab No.:

Project, Site: Project No.:

Borehole No.: Sample No.:

Depth: Enclosure:

Remarks:

Performed by: Date:

Verified by: Date:

Consolidated Fastrate (Ottawa) Holdings Ltd. G-20-13

New Warehouse, Somme Street, Ottawa, ON 11215612

2 4

2.3 - 3.0m -

Soil Description Gravel (%) Sand (%) Clay & Silt (%)

Clay and Silt, trace Sand, trace Gravel 1 2 97

Z. Mathurin August 27, 2020

September 4, 2020

61 %Clay-size particles (<0.002 mm):
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Particle-Size Analysis of Soils
MTO LS-702   (Geotechnical)

Client: Lab No.:

Project, Site: Project No.:

Borehole No.: Sample No.:

Depth: Enclosure:

Remarks:

Performed by: Date:

Verified by: Date:

Z. Mathurin August 27, 2020

September 4, 2020

8 %Clay-size particles (<0.002 mm):

Gravelly, Silty, Sand, trace Clay 25 38 37

4.5 - 6.1m -

Soil Description Gravel (%) Sand (%) Clay & Silt (%)

Consolidated Fastrate (Ottawa) Holdings Ltd. G-20-13

New Warehouse, Somme Street, Ottawa, ON 11215612
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Particle-Size Analysis of Soils
MTO LS-702   (Geotechnical)

Client: Lab No.:

Project, Site: Project No.:

Borehole No.: Sample No.:

Depth: Enclosure:

Remarks:

Performed by: Date:

Verified by: Date:

Consolidated Fastrate (Ottawa) Holdings Ltd. G-20-13

New Warehouse, Somme Street, Ottawa, ON 11215612

3 10

6.9 - 7.5m -

Soil Description Gravel (%) Sand (%) Clay & Silt (%)

Sand and Silt, trace Gravel, trace Clay 8 47 45

Z. Mathurin August 27, 2020

September 4, 2020

8 %Clay-size particles (<0.002 mm):
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Unconfined Compressive Strength of Intact Rock Core Specimen
ASTM D 7012, ASTM D 4543

 Client :  Project No :
.

 Project :   Sample No :

Depth :

Sampling Date :

Loading device No_______1______

Average Before Test :

 Diameter : 47 46.9 47 47.0 (mm)

 Length : 95 94.9 95.2 95.0 (mm)

Straightness (0.5mm maximum) (S1) : 0.3 0.3 0.3 0.3 (mm)

Flatness (25μm maximum) (FP2) : Ok Ok Ok Ok

Parallelism (0.25 ° maximum) (FP2) : 0.15 0.2 0.2 0.15 (°)

 Mass :
(g)    Volume: (mm3)

 Density :
(kg/m3)

Moisture Conditions :

Loading Rate (0.5 to 1.0 MPa / sec) :
(MPa/sec)

After Test :

Type of Fracture :

Test Duration (2-15 Minutes) :
(minutes)

Maximum Applied Load :

Compressive Strength :
(MPa)

Remarks :

Analysed by : Date :

Verified by : Date :

GHD FO-930.112 - Unconfined Compressive Strength of Intact Rock Core Specimen - Rev.0 - 07/01/2015

Z. Mathurin September 4, 2020

September 4, 2020

Dry

Testing Apparatus Used :

August 7, 2020

125.2

2644

164644435.4

0.8

3

3

216.97

Caliper No ______1______

View of SpecimenTechnical Data

Consolidated Fastrate (Ottawa) Holdings ltd

New Warehouse, Somme Street, Ottawa, O

G-20-13

BH2-RC1

30’11”- 31’5”

kN lbs
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Appendix C  
Slope Stability Analysis Results 
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CHECKED BY:
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11215612-A2

SLOPE STABILITY ANALYSIS - BH1
DRAINED CONDITION

STATIC ANALYSIS



DATE: SCENARIO NO.

09/04/2020 2BV
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Appendix D2  
Geotechnical Study Report 
dated May 4th, 2009 
 
  



 

GEOTECHNICAL STUDY SUBDIVISION PLAN 
HAWTHORNE INDUSTRIAL PARK 
LOTS 26 AND 27, CONCESSION 6 

SOUTHEAST OF HAWTHORNE AND RIDEAU ROADS 
OTTAWA, ONTARIO 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Date: May 4th, 2009 Reference: T020556-A1 
 



 

 
 
 
 
 
 
 
Reference No. T020556-A1 (revised) 
 
Ottawa, May 4, 2009 
 
Mr. Jim Blake 
Business Development Division 
R. W. Tomlinson Limited 
5597 Power Road 
Ottawa, Ontario 
K1G 3N4 
 
 
 

Re: Geotechnical Study Subdivision Plan 
Hawthorne Industrial Park 
Lots 26 & 27, Concession 6 
Southeast of Hawthorne and Rideau Roads  
Ottawa, Ontario 

 
 
 
Dear Mr. Blake: 
 
Inspec-Sol Inc. (Inspec-Sol) has completed the geotechnical study for the subdivision plan for the 
above captioned project.   
 
The report has been modified to align with the new drawings received by Inspec-Sol from J.L. 
Richards and Associates on May 1, 2009, which outlined a new Block number system for legal 
identification.Otherwise, the content in the report remains unchanged.  
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We trust that this information meets with your approval.  Please do not hesitate to contact us should 
any questions arise. 
 

Yours very truly, 
 
INSPEC-SOL INC. 
 

     
William S. Beveridge, B.Eng.    Joseph B. Bennett, P.Eng. 
Project Manager     Vice-President 
 
JBB/WSB/vl 
 
Enclosures 
 
Dist:    Mr. Jim Blake – Mail (1) 
c.c Mr. Tim Chadder- J.L. Richards and Assoc.,-email-(TChadder@jlrichards.ca) Mail (5) 
 

mailto:TChadder@jlrichards.ca
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1.0 INTRODUCTION 

Inspec-Sol Inc. (Inspec-Sol) was authorized to conduct a geotechnical study (Study) of Lots 26 
and 27 of Concession No. 6, (Site), “Hawthorne Industrial Park”, located approximately 
southeast of the intersection of Rideau and Hawthorne Roads, in the City of Ottawa, Ontario.  
The purpose of the Study is to determine the current soil matrix and permeability conditions for 
the development of the site into an Industrial Park, as outlined in Inspec-Sol Proposal  
K2008-2A.  This Study was authorized by Mr. Jim Blake, on behalf of R.W. Tomlinson Limited 
for Inspec-Sol to complete the work.  It is understood by Inspec-Sol that this report will be 
submitted as part of a land development application by J. L. Richards and Associates to the City 
of Ottawa.  The Site is currently zoned as a Rural Heavy Industrial Area.  The location of the Site 
within the City of Ottawa is shown on Dwg. No. T020556-A1. 
 
The Site is approximately 72 hectares (178 acres) and rectangular in shape.  The Site has been 
subdivided into several blocks (Blocks 1 – 9 and the Hawthorne Road Realignment, (Block 10). 
One (1) block, “Future Development Block”, is located along the approximate north-east 
boundary of the site, is pending further investigation.  A proposed internal roadway system will 
provide vehicle access to each Development Block.  The Site is currently outside of the City of 
Ottawa’s municipal water and sewage network.  For an overview of the Site Plan, Refer to Dwg. 
No. T020556-A1-2 
 
This geotechnical study was conducted to determine the current soil material and permeability 
characteristics of the native and non-native soil matrix.  The soil material information obtained 
will be used as input data supporting the preliminary designs, recommendations and caveats as 
applied to building foundations, grade raise restrictions, underground service layouts and access 
road construction.  Information from the permeability studies are to be submitted for the 
calculation of the water balance requirements for the proposed site storm water management 
facility.  
 

2.0 FIELDWORK 

2.1 Soil and Permeability Exploration Programs 

The Soil Explorations Program was planned and applied to determine the current soil material 
and permeability characteristics of the native and non-native soil matrix.  Borehole and test pit 
depths varied for and within each block, primarily due to the placement of non-native fill 
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materials in Blocks 1, 6, 7 parts of 2, 4 and 5 and the presence of undulating bedrock in 2 and 3.  
Test pits were used to verify the soil stratum, and water table elevations at locations that were 
either uneconomical or inaccessible for drilling.  Only test pits were dug for Block 1, either due 
to the bedrock elevations proximate to the surface elevation within the Block and/or observations 
of fill material extending to elevation of bedrock.  The Future Development Block could not be 
drilled due to inaccessible site conditions.  It was determined, at time of drilling; that the 
presence of a high water table combined with soft, organic material at the proposed drilling 
locations would not support either the drilling or the excavation equipment.  
 
All boreholes were carried out by means of a track mounted drill rig adapted for soil sampling 
and/or rock coring, as applicable.  The boreholes were advanced with a continuous flight auger 
or casing for rock core sampling, as required.  Representative samples of the various soils were 
recovered at regular intervals with a split spoon sampler driven with an approximate energy of 
470 kilojoules (kJ).  The number of drops with the falling weight to drive the sampler 0.3 m is 
recorded and shown on the borehole logs as SPT or “N” value.  Casing and coring equipment for 
rock cores were advanced to using diamond tip drilling equipment obtain one to two runs (1.5 m 
- 3.0 m) of rock.  All boreholes were drilled by George Downing Estate Drilling, Ltd., at various 
times within the period of October – November 2008.  All test pits were excavated using a track 
mounted excavator, supplied by R.W. Tomlinson Limited, during early November 2008.  
Representative samples of the various soils were recovered at the different stratums.  Soil 
samples were collected and returned to the Inspec-Sol Ottawa laboratory for further examination 
and classification.  The Borehole and Test Pit Logs are attached in Enclosures 1 to 42.  The Soil 
Gradation Data is attached in Appendix C. 
 
The Permeability Explorations Program was planned and applied to determine the hydrological 
soil groups and infiltration rates of both in-situ and graded soils.  A series of monitoring wells 
were installed at previously drilled select borehole locations in areas that were assumed to 
provide best surface water capture and representative soil permeability for the respective block.  
The Monitoring wells for Block 1 and the Future Development Block were installed by George 
Downing Estate Drilling, Ltd., during mid-July 2008 for Conestoga-Rovers and Associates as 
part of CRA-Project No. 045804(12).  The Monitoring wells for Blocks 2, 3, 4, 5, 6 and 7 for 
the Inspec-Sol Permeability Explorations Program were installed by George Downing Estate 
Drilling, Ltd. during early November, 2008. 
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2.2 Roadway Investigation Boreholes 

A summary of the roadway investigation boreholes is given in Table 1. 
 

TABLE 1 
ROADWAY INVESTIGATION BOREHOLES 

 

Block 
Number 

Roadway 
Borehole1 

Past 
Report 
Depths, 

(m) 

Planned 
Max. 

Depth, 
(m) 

Actual 
Depth 

(m) 
Comments 

1 Representative Roadway Borehole logs are  
listed in adjoining Blocks 2 and 7 

2 RB2-01 -  
RB2-02 0.5 - 3.0  3.0  3.4 – 5.4 

3 RB3-01 2.0 – 2.9  3.0 1.9  

4 RB4-01 1.35 - 1.37  3.0  10.0  

5 RB5-01 -  
RB5-02  2.0 – 7.0  4.5  2.6 – 9.7 

7 RB7-01 -  
RB7-03 1.0 -7.6 4.5 2.9 – 9.1 

Hawthorne 
Road 

Realignment 

RB10-01 -  
RB10-03 N/A 4.5  3.6 – 6.7 

Past Report Depths 
Obtained from Report No. 
931-2820, published by 
Golder and Associates, 
March, 1994. 
 
See Attachment T020556-
A1-5 for an approximate 
reproduced location plan 
and Appendix B for Test 
Pit Logs. 

Note 1:   WX-Y, where: W: RB: “Roadway Borehole”, X: Block Number (Block Location), and Y: Sequence Number.  
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2.3 Block Investigation Boreholes and Test Pits 

A summary of the block investigation boreholes and test pits are given in Table 2: 
 

TABLE 2 
BLOCK INVESTIGATION BOREHOLES AND TEST PITS 

 

Block 
Number 

Borehole & 
Test Pit1,2 

Past 
Report 
Depths 

(m) 

Planned 
Max. 
Depth 

(m) 

Actual 
Depth 
Range 

(m) 

Comments 

Not 
Drilled 

Not 
Drilled 

1 
TP01-08 – 
TP46-08 

0.0 – 2.0 1.0 

0.0 – 5.5 

B2-01 – 
B2-03 1.2 – 2.4 

2 
TP2-01 

1.3 3.0 
0.2 

SWM3-10– 
SWM3-2R 3.3 – 4.6 3 
TP5-01 

2.0 3.0 
0.6 

B4-01 9.1 
4 TP4-01 – 

TP4-03 
1.4 3.0 

3.0 – 4.5 

B5-01 – 
B5-03 6.7 - 10.0 5 
TP5-01 

2.0 3.0 
3.0 

B6-01 – 
B6-04 1.8 – 6.3 

6 
TP6-01 – 
TP6-02 

3.5 3.0 
4.2 – 5.1 

B7-01 – 
B7-03 2.4 – 6.1 

7 
TP7-01 – 
TP7-02 

2.1 3.0 
1.7 – 4.0 

RB10-01 - 
RB10-03 None 4.5 3.6 – 6.7 Hawthorne 

Rd. 
Realignment TP10-01 - 

TP10-02 None 4.5 1.2 – 1.9 

Past Report depths obtained from 
Report No. 931-2820, published by 
Golder and Associates, March 1994. 
 
See Attachment T020556-A1-5 for 
an reproduced approximate location 
plan and Appendix B for the Test Pit 
Logs. 
 

Note 1:  WX-Y, where: W: B: “Borehole”, SWM: “Storm Water Management” and TP: “Test Pit”, X: Block Number (Block   
Location), and Y: Sequence Number.  

Note 2: Boreholes B2-2, B3-3, B4-3, SWM5-1O, SWM5-1R, SWM5-2O, SWM5-2R, B6-1 and B9-1 had monitoring wells 
installed during backfilling.  The monitoring wells are labelled B/MW2-2, B/MW3-3, B/MW4-3, SWM5-1O, 
SWM5-1R, SWM5-2O, SWM5-2R, B/MW6-1 and B/MW9-1. 

Note 3:  A representative set of Test Pits are included in this Study for Block 1. To review the all of the Test Pit Logs for 
Block 1, refer to CRA-Project No. 045804(12).  A copy of the test pits are attached in Appendix A. 
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2.4 Slug Tests and Groundwater Investigations  

Groundwater was present in all the monitoring wells.  Slug tests were conducted in the 
monitoring wells located in blocks 2, 3, 4, 5, 6, and 7.  Representative soil samples were taken in 
the soil stratums located between the perforated screen elevations then sent to the Inspec-Sol 
Ottawa Laboratory for analysis, as applicable.  A summary of the monitoring well locations is 
given in Table 3. 

 
TABLE 3 

MONITORING WELL LOCATIONS 
 

Block 
Number 

Monitoring 
Well / 
SWM 
Well 

Screen 
Elevations 

Range 
(Fill/ 
Soil) 

Screen 
Elevations 

Range 
(Soil and Bedrock/ 

Bedrock) 

Comments 

1 

MW1-08, 
MW2-08, 
MW4-08, 
MW5-081 

90.3–88.8  
Not Applicable 
Not Applicable 

91.7 – 90.2 

Not Applicable 
92.6 – 90.3  
93.6 –92.3 

Not Applicable 

2 B/MW2-03 Not Applicable 82.3 –  
80.5 

3 

SWM3-1O 
SWM3-1R, 
SWM3-2O, 
SWM3-2R 

80.3 – 78.5 
Not Applicable 

81.3 – 79.5 
Not Applicable 

Not Applicable 
78.2 – 76.4 

Not Applicable 
77.8 – 76.3 

4 B/MW4-01 82.9 – 79.9 Not Applicable 
5 B/MW5-01 83.2 – 81.7 Not Applicable 
6 B/MW6-03 86.9 – 84.8 Not Applicable 

7 B/MW7-022 88.6 – 87.1 Not Applicable 

For Block 1, monitoring 
well screens were 
installed in non-native 
fill (MW1-08, MW5-
08), native soil and 
bedrock (MW4-08), and 
bedrock (MW2-08). 
 
For Block No. 4, 5, 6, 
and 7, the monitoring 
well screen was 
installed in the native 
soil only.   
 
For Block 4, the 
monitoring well screen 
was installed in the 
bedrock only. 
 
For Block 5, the Storm 
Water Management 
“SWM” Borehole Nest 
screens were installed in 
the native soil 
“overburden” (O) and 
rock (R), respectively.  

Note 1:  Monitoring Well: MWA – B, where: MW: “Monitoring Well”, A: Sequence number, B: Last two digits of year, 
2008.    All MW series Monitoring Wells are in Block 1. 

Note 2:  Boreholes B2-2, B3-3, B4-3, SWM5-1O, SWM5-1R, SWM5-2O, SWM5-2R, B6-1 and B9-1 had monitoring wells 
installed during backfilling.  The monitoring wells are labelled B/MW2-2, B/MW3-3, B/MW4-3, SWM5-1O, 
SWM5-1R, SWM5-2O, SWM5-2R, B/MW6-1 and B/MW9-1. 
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2.5 Locations and Elevations 

The completed boreholes, test pits and monitoring wells had ground surface elevations recorded 
relative to a series of benchmarks. The benchmarks were previously located on site by the R.W. 
Tomlinson Limited.  The locations and elevations of the benchmarks, boreholes, monitoring 
wells (as available) and test pits (as available) for Blocks 2, 3, 4, 5, 6 and 7 are enclosed on 
Drawing No. T020556-A1-3.  The locations and elevations (as available) of the test pits for 
Block 1 are reproduced from the Inspec-Sol Report No. 45804-29 and enclosed on Dwg. No. 
T020556-A1-4. 
 

3.0 SITE AND SUBSOIL CONDITIONS 

3.1 General 

Published geological maps of the area indicate that the native soils are shallow and variable, 
composed of organic soils underlain by silty clays, clays or silty sands.  The underlying 
bedrock is either limestone, sandstone, dolomite, inter-bedding of sandstone and dolomite or 
interbedding of limestone and sandstone, depending on location.  The site is located near the 
Gloucester Fault and near an intersection of the Nepean, Oxford and March Formations.   
 
Most of the borehole and test pit logs show a non-native heterogeneous fill material, in which 
the soil component usually approximates a silty clay.  The heterogeneous fill material also 
contains trace to some asphalt, concrete, brick, reinforcing steel, topsoil, and wood fragments.  
Some boreholes beneath the fill show a thin layer of topsoil/root mat with organics which 
overlies what is presumably the native soil.  The native soil comprises of either sand, silty sand 
to silty clay/clayey silt and clayey gravel. Limestone interbedded with sandstone was 
encountered, as applicable, below the native soils.  Groundwater or groundwater seepage was 
present in most of the drilled boreholes, excavated test pits and all of the monitoring wells. 
 
The following sections, 3.2.1 to 3.2.8, presents more detailed descriptions of the field and 
laboratory findings.  
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3.2 Lot Conditions 

3.2.1 Site Description for Proposed Block 1 

3.2.1.1 Block 1 Overview 

Block 1 is an approximately rectangular shaped property, located at the southwest corner of the 
site.  The topography of the block slopes downward from southwest to northeast.  The south 
western quadrant area consists mainly of a rock knoll, with its elevation gently sloping 
downward in a north to north easterly direction.  The remaining quadrants consist of mainly fill 
material over bedrock or a thin layer of glacial till overlying bedrock.  The northeast quadrant 
has a low-lying wet area with water observed at the surface.  At practical test pit refusal, there 
was evidence of limestone interbedded with sandstone in the excavator.  Table 4 provides the 
summary of soil conditions shown by representative test pits of Block 1.  The representative 
test pits in Table 4 were listed with the first taken at the southwest quadrant, proceeding in a 
north easterly direction ending with the last at the northeast quadrant.   
 
All test pit and monitoring wells for Block 1 have been reproduced from Inspec-Sol Report No. 
45804-29 and are attached in Appendix A.   
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TABLE 4 

REPRESENTATIVE TEST PIT LOG SUMMARY RESULTS BLOCK 1 
 

Summary of Subsurface Profile 
Borehole/ 
Test Pit 

No.1 

Grade 
Elev. 
(m)2 Fill 

Depth 
(m) 

Silty 
Sand 
Depth 

(m) 

Sandy 
Silt 

Depth 
(m) 

Silt 
Depth 

(m) 

Bedrock 
(m)3 

 

Practical 
Auger/  
Shovel 
Refusal 
Depth, 

(m) 
[Elev.] 

Water 
Table/ 

Seepage 
Depth 

(m) 
[Elev.] 

TP01-08 N/A 0.0 - 0.2 None None None 0.2 0.2  
[N/A] None 

TP13-08 N/A 0.0 - 0.3 None None None 0.3 0.3  
[N/A] None 

TP32-08 93.3 0.0 - 0.2 None None None 0.2 0.2  
[93.1] None 

TP38-08 91.4 0.0 - 1.2 None None None 1.2 1.2  
[90.5] 

1.2  
[90.5] 

TP04-08 96.0 0.0 - 0.9 0.9 – 2.6 None None 2.6 2.6  
[93.43] 

2.4  
[93.4] 

TP15-08 N/A 0.0 - 0.3 None 0.3 – 2.1 None 2.1 2.1  
[N/A] 

2.1  
[N/A] 

TP28-08 91.7 0.0 - 2.4 2.4 – 3.4 None None 3.4 3.4 
[88.3] 

2.3 
[89.4] 

TP05-08 94.8 0.0 - 1.8 None None None 1.8 1.8 
[93.0] 

1.2 
[93.6] 

TP18A-08 93.1 0.0 - 3.4 None None 3.4 – 5.5 N/E4 N/E 1.5 
[91.6] 

TP19A-08 92.8 0.0 - 2.4 None None 2.4 – 5.2 N/E N/E 1.2 
[91.5] 

 Note 1: CD-E: where C: TP: “Test Pit”, D: Sequence Number, and E: Year Excavated (2008). 
Note 2: N/A: No elevation survey for specific Test Pit. 
Note 3: Field Identified as Limestone 

Note 4: N/E: Not encountered within depth of investigation. 
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3.2.1.2 Soil Permeability and Monitoring Well Information, Block 1 

Four (4) monitoring wells were installed to determine general water levels and estimate the in-
situ soil permeability for Block 1.  The available permeability data is summarized in Table 5.  
Well description information can be found in MW1-08, MW2-08, MW4-08 and MW5-08. 
 

TABLE 5 
K (CONDUCTIVITY) RESULTS BLOCK 1 

 

Note 1: BGS: Below Ground Surface 

Blk. 
No. 

Well 
No. 

Non-
Native 

Soil 
Screen 
Range 
BGS1 

(m) 
 

Native 
Soil 

Screen 
Range 
BGS 
(m) 

 

Hydro-
logic 
Soil 

Group 
(MOE) 

Lab 
Test 

Results 
(USCS) 

Estimated 
Laboratory 

K 
(cm/ 
sec) 

Field K 
(Conductivity) 

AQT – 
Hvorslev 

Mean 
(cm / sec) 

Estimated 
Percolation 

Time 
(min/cm) 

MW1
-08 

Fill 
(1.5+\- – 
2.9 +\-) 

N/A CD 
No  
Lab 
Test 

No  
Lab  
Test 

No  
Slug  
Test  

20-50 

MW2
-08 N/A2 

Bedrock 
(0.6+/- -  
2.8 +/-) 

D 
No 
Lab  
Test 

No 
Lab 
Test 

No  
Slug  
Test  

50+ 

MW4
-08 N/A 

Silty Sand 
& 

Limestone 
(1.6 +\- -  
2.8 +\-) 

C 
No 
Lab 
 Test 

No  
Lab 
Test 

No  
Slug  
Test 

20-50 

1 

MW5
-08 

Fill 
(1.2+/- – 
2.8+/-) 

N/A CD 
No 
Lab  
Test 

No 
Lab  
Test 

No  
Slug 
Test 

20-50 

Note 2: N/A: Not applicable. 
 
The values for the Hydrologic Soil Group and Estimated Percolation Time in Table 5 were 
estimated based on field and laboratory test data observations from other monitoring wells 
located in the site.  The soil component of the heterogeneous fill material approximately exhibits 
the characteristics of a silty clay. The varying composition and density of the asphalt, concrete, 
brick, reinforcing steel, topsoil and wood fragments will affect the compaction ability of this 
heterogeneous fill and its permeability in indeterminate and localized areas.   
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3.2.2 Site Description for Proposed Block 7 

3.2.2.1 Block 7 Overview 

Block 7 is an approximately rectangular shaped property, located along the northwest corner 
area of the site.  The Block topography is sloping downward from south to north.  There is an 
operating sediment pond near the southwest area of the Block, delineated as Block 8 within 
Block 7. For the purposes of this discussion, Block 7 will include Block 8.  Refer to Dwg No. 
T020556-A1-2 for location of Block 7.  The western property line borders the proposed 
Hawthorne Road Realignment area.  The Block 7 area is mainly graded with heterogeneous fill 
material overlying native soil and bedrock, except for along the western boundary, where a low 
lying wet area is acting as both a drainage ditch for the existing Hawthorne Road and the 
sediment pond.  The bedrock appears to be increasing in elevation from south to north, but 
falling from west to east.  At practical auger refusal, there was evidence of limestone 
interbedded with sandstone in the split spoon sampler.  Tables 6A and 6B provide the summary 
of soil conditions for Block 7.  The Borehole and Test Pit Logs for Block 7 are attached in 
Enclosures 1 to 3, 19 to 21, & 31 to 32. 

TABLE 6A 
BOREHOLE LOG SUMMARY BLOCK 7 

 

Summary of Subsurface Profile 
Borehole/
Test Pit 

No. 

Grade 
Elev. 
(m) Fill 

Depth 
(m) 

Silty 
Clay 

Depth 
 (m) 

Sandy  
Clay 

Depth 
(m) 

Silty 
Sand 
Depth 

(m) 

Bedrock 
(m) 

Practical 
Auger/  
Shovel 
Refusal 
Depth, 

(m) 
[Elev.] 

Water 
Table/ 

Seepage 
Depth 

(m) 
[Elev.] 

B7-1 93.7 1.5 1.5- 6.1 None None 6.1 6.1  
[87.6] 

3.0 
[90.7] 

B7-2 92.6 3.2 3.2 – 5.5 None None 5.5 5.5 
[87.0] 

2.3 
[90.34] 

B7-3 90.6 2.1 None 2.1 – 2.4 None 2.4 2.4 
[88.2] None 

RB7-1 93.8 2.9 None None None 2.9 2.9 
[90.8] 

2.8 
[90.9] 

RB7-2 93.0 3.3 3.3 – 9.2 None None N/E1 N/E 4.6 
[88.4] 

RB7-3 91.1 3.1 None None 3.1 – 4.7 4.7 4.7  
[86.4] 

2.6 
[88.5] 

Note 1: N/E: Not encountered within depth of investigation. 



 

 Reference No. T020556-A1 (revised)  11 
 

TABLE 6B 
TEST PIT LOG SUMMARY BLOCK 7 

 

Summary of Subsurface Profile 
Borehole/
Test Pit 

No. 

Grade 
Elev. 
(m) Fill 

Depth 
(m) 

Silty 
Clay 

Depth 
(m) 

Sandy  
Clay 

Depth 
(m) 

Silty 
Sand 
Depth 

(m) 

Bedrock 
(m)1 

Practical 
Auger/  
Shovel 
Refusal 
Depth, 

(m) 
[Elev.] 

Water 
Table/ 

Seepage 
Depth 

(m) 
[Elev.] 

TP7-01 94.45 0.7 0.7 – 1.7 None None 1.7 1.7  
[92.7] 0.6 

TP7-02 93.24 3.5 3.5 – 4.0 None None N/E2 No  
Refusal 3.6 

Note 1: Field Identified as Limestone interbedded with Sandstone. 
Note 2: N/E: Not encountered within depth of investigation. 

 
3.2.2.2 Soil Permeability and Monitoring Well Information, Block 7 

One monitoring well was installed to determine general water levels and field soil permeability 
for Block 7.  The predictive, lab and field data are summarized in Table 7.  Well description 
information for B/MW7-02 can be found in Borehole Log B7-02. 
 

TABLE 7 
K (CONDUCTIVITY) RESULTS BLOCK 7 

 

Blk. 
No. 

Well/ 
Location 

Non-
Native 

Soil  
 

Native 
Soil 

Screen 
Range 
BGS 
(m) 

Hydro- 
logic  
Soil  

Group 
(MOE) 

Lab  
Test  

Results 
(USCS) 

Estimated 
Laboratory 

K 
(cm/ sec) 

Field K 
(Conductivity) 

AQT –  
Hvorslev 

Mean 
(cm / sec) 

Estimated 
Percolation 

Time 
(min/cm) 

B/MW7-
02 N/A 

Silty 
Clay 

(4.0+/- -
5.5+/-) 

CD ML 10-5 – 10-6 1.41 x E -03 20-50 

South 
80%+/- 

Land Area 
Fill N/A C 

No 
Lab 
Test 

No  
Lab 
Test 

No  
Slug  
Test 

20-50 7 

North 
20%+/- 

Land Area 
Fill N/A D 

No 
Lab  
est 

No 
Lab 
Test 

No  
Slug  
Test  

50+ 
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The monitoring well B/MW7-02 field test results showed a higher conductivity ‘K’ value in-
situ than the ‘K’ value determined from the laboratory testing of a representative soil sample 
obtained from the soil stratum located between the screen elevations. 
 
Samples extracted from the soil during drilling and test pit excavation showed slight to 
moderate intermixing of soil material(s) and disturbed subgrade immediately above and below 
the native soil elevation.  The re-compaction and disturbances of the non-native fill and native 
soil matrix during the earthmoving activities in the Block over time may have created voids 
and other fissures within the soil, creating increased soil permeability in localized areas.  As 
the new soil matrix settles and compacts over time, the permeability within the soil should 
decrease to the estimated laboratory values.  The rate of compaction is dependent on the 
localized soil mix, which is considerably variable throughout the Block.  
 
The soil component of the heterogeneous fill material approximately exhibits the characteristics 
of a silty clay. The varying composition and density of the asphalt, concrete, brick, reinforcing 
steel, topsoil and wood fragments may affect the compaction ability of the heterogeneous fill 
and its permeability in indeterminate and localized areas.   
 

3.2.3 Site Description of Proposed Block 6 

3.2.3.1 Block 6 Overview 

Block 6 is an approximately triangular shaped property located within the centre area of the 
site and is planned to be surrounded by the proposed access road. The Block topography is 
sloping downward from west to east and northeast. The entire Block has been graded with 
heterogeneous fill material, except for a partial area located approximately southeast, which 
was observed to be an undisturbed low lying wet area.  A drainage trench was excavated to 
drain the low lying wet area.  The drainage ditch outlet is located at approximately the 
southwest corner of Block 3.  There is a built up granular pad at approximately the southeast 
corner just southwest of the undisturbed low lying wet area. The majority of the Block area is 
comprised of a layer of heterogeneous fill material which lies over a native soil layer of either 
sandy silt, silty sand, sandy clay or silty clay, depending on location.  The elevation of bedrock 
appears to be undulating. At practical auger refusal for applicable boreholes, there is evidence 
of either limestone or sandstone in the split spoon sampler.  Table 8 provides the summary of 
soil conditions for Block 6.  The Borehole and Test Pit Logs for Block 6 are attached in 
enclosures 4 to 7 and 33 to 34. 
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TABLE 8 
BOREHOLE AND TEST PIT LOG SUMMARY BLOCK 6 

 

Summary of Subsurface Profile 
Borehole/
Test Pit 

No. 

Grade 
Elev. 
(m) Fill 

Depth 
(m) 

Sandy  
Silt 

Depth 
(m) 

Silty 
Clay 

Depth 
(m) 

Sandy 
Clay 

Depth 
(m) 

Silty 
Clay 

Depth 
(m) 

Bedrock 
(m)1 

Practical 
Auger/  
Shovel 
Refusal 
Depth, 

(m) 
[Elev.] 

Water 
Table/ 

Seepage 
Depth 

(m) 
[Elev.] 

B6-1 91.3 3.8 3.8 – 4.6 None 4.6 – 5.4 None 5.4 5.4 
[85.8] 

3.0 
[88.3] 

B6-2 90.5 3.2 4.6 – 6.1 3.2 – 4.6 6.1 – 6.3 None 6.3  6.3  
[84.2] 

3.2 
[87.3] 

B6-3 91.8 3.4 4.4 – 6.1 3.4 – 4.4 3.4 – 6.2 None 6.2  6.2 
[85.6] 

1.9 
[89.8] 

B6-4 89.1 None 0.0 – 1.5 1.5 – 1.8 None None 1.8 1.8  
[87.2] None 

TP6-01 90.7 4.5 4.7 – 5.0 4.5 – 4.7 None 5.0 – 5.1 N/E2 No 
Refusal 

4.5 
[86.2] 

Note 1: Field Identified as Limestone interbedded with Sandstone. 
Note 2: N/E: Not encountered within depth of investigation. 
 

 
3.2.3.2 Soil Permeability and Monitoring Well Information, Block 6 

One monitoring well was installed to determine general water levels and soil permeability for 
Block 6.  The predictive, lab and field data are summarized in Table 9.  Well description 
information for B/MW6-03 can be found in Borehole Log B6-03. 
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TABLE 9 
K (CONDUCTIVITY) RESULTS BLOCK 6 

 

 Note 1: N/A: Not applicable. 

Blk. 
No. 

Location 
 

Non-
Native 

Soil 

Native  
Soil 

Screen  
Range  
BGS 
(m) 

 

Hydro- 
logic  
Soil  

Group 
(MOE) 

Lab  
Test  

Results 
(USCS) 

Estimated 
Laboratory 

K 
(cm/ sec) 

Field K 
(Conductivity) 

AQT – 
Hvorslev 

Mean 
(cm / sec) 

Estimated 
Percolation 

Time 
(min/cm) 

B/MW6 
-03 N/A1 

Silty 
Sand 

(5.2 +/- – 
7.0 +/-) 

B SM 10-3 – 10-5 1.51 x E – 03 12-50 

West 
80%+/- 
Land 
Area 

Fill N/A C 
No 
Lab 
Test 

No  
Lab  
Test 

No  
Slug 
Test  

12-50 6 

East 
20%+/- 
Land 
Area 

Fill N/A D 
No  
Lab 
Test 

No  
Lab  
Test 

No  
Slug 
Test  

50+ 

 
The monitoring well B/MW6-03 field test results showed a higher conductivity ‘K’ value in-
situ than the ‘K’ value determined from the laboratory testing of a representative soil sample 
obtained from the soil stratum located between the screen elevations. 
 
Samples extracted from the soil during drilling and test pit excavation showed slight to 
moderate intermixing of soil material(s) and disturbed subgrade immediately above and below 
the native soil elevation.  The re-compaction and disturbances of the non-native fill and native 
soil matrix during the earthmoving activities in the Block over time may have created voids 
and other fissures within the soil, creating increased soil permeability in localized areas.  As 
the new soil matrix settles and compacts over time, the permeability within the soil should 
decrease to the estimated laboratory values.  The rate of compaction is dependent on the 
localized soil mix, which is considerably variable throughout the Block.  
 
The soil component of the fill material approximately exhibits the characteristics of silty clay. 
The varying composition and density of the asphalt, concrete, brick, reinforcing steel, topsoil 
and wood fragments may affect the compaction ability of the heterogeneous fill and its 
permeability in indeterminate and localized areas.   
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3.2.4 Site Description for Proposed Block 2 

3.2.4.1 Block 2 Overview 

Block 2 is an approximately rectangular shaped property, located at the southeast corner of the 
site.  The Block topography is sloping downward from west to east. The approximate western 
half of the Block has been graded with heterogeneous fill material mostly over bedrock, and 
the approximate eastern half is a cleared but un-grubbed area of a relatively shallow native 
topsoil soil layer over bedrock.  At practical auger refusal for boreholes B2-1, B2-2, RB2-01 
and RB2-02, there were traces of sandstone and limestone in the split spoon sampler and at B2-
3 there were traces of only sandstone. Table 10A provides the summary of soil conditions for 
Block 2.  The Borehole and Test Pit Logs for Block 2 are attached in enclosures 8 to 10, 22 to 23 
and 35. 
 

TABLE 10A 
BOREHOLE LOG SUMMARY BLOCK 2 

 

Summary of Subsurface Profile 
Borehole/
Test Pit 

No. 

Grade 
Elev. 
(m) Fill 

Depth 
(m) 

Topsoil 
Depth 

(m) 

Silty 
Clay 

Depth 
(m) 

Sandy 
Clay 

Depth 
(m) 

Silty 
Clay 

Depth 
(m) 

Bedrock 
(m)1 

Practical 
Auger/  
Shovel 
Refusal 
Depth, 

(m) 
[Elev.] 

Water 
Table/ 

Seepage 
Depth 

(m) 
[Elev.] 

B2-1 90.4 1.2 None None None None 1.2 1.2 
[89.2] None 

B2-2 88.6 1.4 None None None None 1.4 1.4 
[87.2] None 

B2-3 82.9 None 0.0 – 0.9 None None None 0.9 0.9 
[82.1] 

0.5 
[82.4] 

RB2-1 91.6 3.1 None 3.1 – 5.4 None None 5.4 5.4 
[87.2] 

3.2 
[88.4] 

RB2-2 88.7 2.3 None None None None 2.3 2.3 
[86.6] 

2.2 
[86.5] 

Note 1: Field Identified as Limestone interbedded with Sandstone. 
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TABLE 10B 
TEST PIT LOG SUMMARY BLOCK 2 

 

Summary of Subsurface Profile 
Borehole/
Test Pit 

No. 

Grade 
Elev. 
(m) Fill 

Depth 
(m) 

Topsoil 
Depth 

(m) 

Silty 
Sand 
Depth 

(m) 

Sandy 
Clay 

Depth 
(m) 

Silty 
Clay 

Depth 
(m) 

Bedrock 
(m)1 

Practical 
Auger/  
Shovel 
Refusal 
Depth, 

(m) 
[Elev.] 

Water 
Table/ 

Seepage 
Depth 

(m) 
[Elev.] 

TP2-01 90.6 2.9 None 2.9 – 4.2 None 4.2 N/E No 
Refusal 

2.9  
[87.7] 

TP2-02 86.9 None None None None 0.0 – 0.2 0.2 0.2  
[86.7] 

0.1  
[86.8] 

Note 1: Field Identified as Limestone interbedded with Sandstone. 
Note 2: N/E: Not encountered within depth of investigation. 
 

 
3.2.4.2 Soil Permeability and Monitoring Well Information, Block 2 

One monitoring well was installed to determine general water levels and soil permeability for 
Block 2.  The predictive, lab and field data are summarized in Table 11.  Well information is 
summarized in Borehole Log B2-3. 
 

TABLE 11 
K (CONDUCTIVITY) RESULTS BLOCK 2 

 
 

 Note 1: N/A: Not applicable. 

Blk. 
No. 

Location 
 

Non-
Native 

Soil 

Native 
Soil/  

[Rock] 
Screen 
Range  
BGS 
(m) 

 

Hydro- 
logic 
Soil  

Group 
(MOE) 

Lab  
Test  

Results  
(USCS) 

Estimated 
Laboratory 

K 
(cm/  
sec) 

Field K 
(Conductivity) 

AQT – 
Hvorslev 

Mean 
(cm / sec) 

Estimated 
Percolation 

Time 
(min/cm) 

B/MW2- 
03 N/A 

[Sand 
Stone] 

(0.6+/- -  
2.4 + /-) 

N/A 
No  
Lab  
Test 

No 
Lab 
Test 

5.90 x E -03 50 + 

2 

West 50% 
(Fill Area) Fill N/A D 

No  
Lab  
Test 

No  
Lab 
Test 

No 
Slug 
Test  

50+ 
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In approximately the east 50% of Block 2, there exists native soil over bedrock.  The 
monitoring well B/MW2-3 showed a higher conductivity ‘K’ value in-situ than what would be 
predicted for solid rock.  Seams were present in the rock cores which may account for a local 
conductivity, at the core site, but this should not be considered as an indicator of permeability 
for the Block. 
 
The soil component of the heterogeneous fill material in the west 50% of Block 2 approximately 
exhibits the characteristics of silty clay. The varying composition and density of the asphalt, 
concrete, brick, reinforcing steel, topsoil and wood fragments may affect the compaction 
ability of the heterogeneous fill and its permeability in indeterminate and localized areas.  It 
appears that the majority of this area is comprised of heterogeneous fill material directly 
overlying bedrock. 
 

3.2.5 Site Description for Proposed Block 3 

3.2.5.1 Block 3 Overview 

Block 3 is an approximately square shaped property, located at the eastern boundary of the site.  
The south end of the Block is comprised of a rock knoll; located approximately 50 m south of 
the SWM3-2 (O and R) monitoring well nest. The knoll then drops abruptly from an estimated 
elevation of 88.0 m to 83.1 m.  The low lying wet area is a cleared but un-grubbed area of 
relatively shallow native topsoil and soil layer of native silty clay over bedrock.  At auger 
refusal, there were traces of sandstone and limestone in the split spoon sampler.  At boreholes 
SWM3-1R and SWM3-2R, two 1.5 m runs each of limestone interbedded with sandstone were 
recovered.  Table 12 provides the summary of soil conditions for Block 3.  The Borehole and 
Test Pit Logs for Block 3 are attached in enclosures 11 to 14, 24 and 36. 
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TABLE 12 
BOREHOLE AND TEST PIT LOG SUMMARY BLOCK 3 

 

Summary of Subsurface Profile 
Borehole/
Test Pit 

No.1 

Grade 
Elev. 
(m) Fill 

Depth 
(m) 

Topsoil 
Depth 

(m) 

Silty 
Clay 

Depth 
(m) 

Sandy  
Clay 

Depth 
(m) 

Silty  
Clay 

Depth 
(m) 

Bedrock 
(m)2 

Practical 
Auger/  
Shovel 
Refusal 
Depth, 

(m) 
[Elev.] 

Water 
Table/ 

Seepage 
Depth 

(m) 
[Elev.] 

SWM3-1O 83.1 None None 0.0 – 4.6 None None 4.6 4.6  
[78.5] 

0.0 
[83.1] 

SWM3-1R 83.1 None None Bedrock 
Only 

Bedrock 
Only 

Bedrock 
Only 4.4 4.4  

[78.7] 
0.0 

[83.1] 

SWM3-2O 83.1 None None 0.0 - 3.4 None None 3.4 3.4  
[79.7] 

0.0  
[83.1 

SWM3-2R 83.1 None None Bedrock 
Only 

Bedrock 
Only 

Bedrock 
Only 3.5 3.5  

[79.7] 
0.0 

[83.1] 

RB3-1 87.9 1.8 None 1.8 – 1.9 None None 1.9 1.9 
[86.1] None 

TP3-01 88.0 None None 0.0 – 0.8 None None 0.8 0.8 
[87.23] None 

Note 1: O: Overburden and R: Rock. 
Note 2: Field Identified as Limestone interbedded with Sandstone. 
 
3.2.5.2 Soil Permeability and Monitoring Well Information, Block 3 

Two monitoring well nests were installed to determine general water levels and soil 
permeability for Block 3 proposed storm water management facilities.  The predictive, lab and 
field data are summarized in Table 13.  Information for the monitoring well nests is 
summarized in borehole logs SWM 3-1R, SWM 3-1O, SWM 3-2R and SWM 3-2O. 
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TABLE 13 
K (CONDUCTIVITY) RESULTS BLOCK 3 

 

 Note 1: N/A: Not applicable. 

Blk. 
No. 

Location 
 

Soil  
Type/ 
[Rock 
Type] 
Screen 

Range (m) 

Hydro- 
Logic 
 Soil 

 Group  
(MOE) 

Lab  
Test  

Results 
(USCS) 

Estimated 
Laboratory 

K 
(cm/  
sec) 

Field  
K 

(Conductivity) 
AQT – 

Hvorslev 
Mean 

(cm / sec) 

Estimated 
Percolation 

Time 
(min/cm) 

SWM 3- 
1R 

[Lime- 
stone/ 
Sand- 
Stone] 

(4.9 +/- - 
6.4 +/-) 

N/A1 
No 

 Lab 
Test 

No  
Lab 
Test 

< 10-7 50+ 

SWM 3- 
1O 

Silty  
Clay 

(2.7 +/- - 
4.5 +/-) 

D ML 10-5 – 10-6 8.79 x E - 06 20-50 

SWM 3- 
2R 

[Lime- 
stone/ 
Sand- 
Stone] 

(5.3 +/- - 
6.8 +/-) 

N/A 
No  
Lab  
Test 

No  
Lab  
Test 

7.64 x E - 06 50+ 

3 

SWM 3- 
2O 

Silty  
Clay 

(1.8 +/- – 
3.6 +/-)  

D 
No 
Lab 
Test 

No  
Lab  
Test 

9.26 x E - 07 20-50 

 
The monitoring wells SWM3-1R and SWM3-2R showed a higher conductivity ‘K’ value in-
situ than what would be predicted for rock.  The little permeability shown in the two rock wells 
may be from localized fracturing in the rock due to drilling.  The monitoring wells SWM3-1O 
and SWM3-2O appear fairly consistent with predictive values for silty clay.  
 

3.2.6 Site Description for Proposed Block 4 

3.2.6.1 Block 4 Overview 

Block 4 is an approximately square shaped property, located at the north-central (east) area of 
the site.  There is a reserved area allocated for a roadway section labelled as Block 9, adjacent 
to the west side of Block 4.  For the purposes of this discussion, Block 9 will be included as 
part of Block 4. The Block topography is sloping downward from southwest to northeast.  
Immediately north and east of the Block is an approximately six (6) to seven (7) metre drop to 
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a low lying wet area, settling at an elevation of 83.1 m (east) and 82.3 m (north).  The Block 
elevation has been graded with a large layer of heterogeneous fill material over native soil 
overlying bedrock.  The bedrock appears to be decreasing in elevation from the south to the 
north.  At practical auger refusal, there were traces of limestone and sandstone fragments in the 
split spoon sampler.  Table 14 provides the summary of soil conditions for Block 4.  The 
borehole and test pit logs for Block 4 are attached in enclosures 15, 25 and 37 to 39. 
 

TABLE 14 
BOREHOLE AND TEST PIT LOG SUMMARY BLOCK 4 

 

Summary of Subsurface Profile 
Borehole/
Test Pit 

No. 

Grade 
Elev. 
(m) Fill 

Depth 
(m) 

Topsoil 
Depth 

(m) 

Silty 
Clay 

Depth 
(m) 

Silty  
Sand 
Depth 

(m) 

Silty  
Clay 

Depth 
(m) 

Bedrock 
(m)1 

Practical 
Auger/  
Shovel 
Refusal 
Depth, 

(m) 
[Elev.] 

Water 
Table/ 

Seepage 
Depth 

(m) 
[Elev.] 

B4-1 87.9 4.7 None 4.7 – 7.8 7.8 – 8.5 8.5 – 9.2 9.2 9.2 
[78.8] 

3.5  
[84.4] 

RB4-1 89.6 6.6 None 6.6 – 10.1 None None 10.1 10.1 
[79.6] 

6.4 
[83.2] 

TP4-01 89.3 4.5 None None None None N/E2 No  
Refusal None 

TP4-02 88.7 3.0  None None None None N/E No  
Refusal 

3.0  
[85.7] 

TP4-03 82.7 None None None 0.0 – 0.2 0.2 –3.5 N/E No  
Refusal 

0.0  
[82.7] 

Note 1: Field Identified as Limestone interbedded with Sandstone. 
Note 2: N/E: Not encountered within depth of investigation. 
 
 

3.2.6.2 Soil Permeability and Monitoring Well Information, Block 4 

One monitoring well was installed to determine general water levels and soil permeability for 
Block 4.  The predictive, lab and field data are summarized in Tables 15.  The monitoring well 
information for B/MW4-01 is summarized in borehole log B4-01. 
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TABLE 15 
K (CONDUCTIVITY) RESULTS BLOCK 4 

 

Note 1: N/A: Not applicable. 

Blk. 
No. 

Location 
 

Non- 
Native  

Soil 

Native 
Soil 

Screen 
Range 

(m) 
 

Hydro- 
logic 
Soil  

Group  
(MOE) 

Lab  
Test  

Results 
(USCS) 

Estimated 
Laboratory 

K 
(cm/  
sec) 

Field K  
(Conductivity) 

AQT – Hvorslev 
Mean 

(cm / sec) 

Estimated 
Percolation  

Time 
(min/cm) 

B/MW4-
01 N/A 

Silty  
Sand 

(5.0 +/- - 
8.1+/-) 

C ML 10-5 – 10-6 3.47 x E - 03 10-30 

4 

All Fill N/A1 D 
No  
Lab  
Test 

No  
Lab  
Test 

No  
Slug  
Test  

50+ 

 
The monitoring well B/MW 4-01 field test results showed a higher conductivity ‘K’ value in-
situ than the ‘K’ value determined from the laboratory testing of a representative soil sample 
obtained from the soil stratum located between the screen elevations. 
 
Samples extracted from the soil during drilling and test pit excavation showed slight to 
moderate intermixing of soil material(s) and disturbed subgrade immediately above and below 
the native soil elevation.  The re-compaction and disturbances of the non-native fill and native 
soil matrix during the earthmoving activities in the Block over time may have created voids 
and other fissures within the soil, creating increased soil permeability in localized areas.  As 
the new soil matrix settles and compacts over time, the permeability within the soil should 
decrease to the estimated laboratory values.  The rate of compaction is dependent on the 
localized soil mix, which is considerably variable throughout the Block.  
 
The soil component of the fill material approximately exhibits the characteristics of silty clay. 
The varying composition and density of the asphalt, concrete, brick, reinforcing steel, topsoil 
and wood fragments may affect the compaction ability of the heterogeneous fill and its 
permeability in indeterminate and localized areas.   
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3.2.7  Site Description for Proposed Block 5 

3.2.7.1 Block 5 Overview 

Block 5 is an approximately square shaped property, located at the north-central (west) area of 
the site.  The area has a fairly constant elevation within the property lines.  North of the site is a 
6 m – 7 m drop to a low-lying wet area.  The block area has been graded with a large layer of 
heterogeneous material placed over native soil overlying the bedrock.  At practical auger 
refusal, there were traces of limestone fragments in the split spoon sampler.  Table 16 provides 
the summary of soil conditions for Block 5.  The Borehole and Test Pit Logs for Block 5 are 
attached in enclosures 16 to 18, 26 to 26, and 40 to 41. 
 

TABLE 16 
BOREHOLE AND TEST PIT LOG SUMMARY BLOCK 5 

 

Summary of Subsurface Profile 
Borehole/
Test Pit 

No. 

Grade 
Elev. 
(m) Fill 

Depth 
(m) 

Topsoil 
Depth 

(m) 

Silty 
Clay 

Depth 
(m) 

Sandy 
Clay 

Depth 
(m) 

Silty 
Clay 

Depth 
(m) 

Bedrock 
(m)1 

Practical 
Auger/  
Shovel 
Refusal 
Depth, 

(m) 
[Elev.] 

Water 
Table/ 

Seepage 
Depth 

(m) 
[Elev.] 

B5-1 90.5 5.3 None 5.3 – 6.1 6.1 – 7.3 7.3 –10.0 10.0 10.0 
[80.5] 

7.6 
[82.9] 

B5-2 90.8 4.6 None 4.6 – 6.7 None None N/E2 No  
Refusal None 

B5-3 90.5 6.1 None 6.1 – 7.6 None None N/E No  
Refusal 

7.6 
[82.9] 

RB5-1 90.1 2.6 None None None None 2.6 2.6 
[87.5] None 

RB5-2 91.5 6.1 None 6.1 – 10.4 None None 10.4 10.4 
[81.1] 

5.3 
[86.2] 

TP5-01 91.08 3.0 m None None N/A3 N/A N/E No  
Refusal 

2.5 
[88.6] 

Note 1: Field Identified as Limestone interbedded with Sandstone. 
Note 2: N/E: Not encountered within depth of investigation. 
Note 3: N/A: Not applicable. 
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3.2.7.2  Soil Permeability and Monitoring Well Information, Block 5 

One monitoring well was installed to determine general water levels and soil permeability for 
Block 5.  The predictive, lab and field data are summarized in Table 17.  Monitoring Well 
information for B/MW5-1 is summarized in borehole log B5-1. 
 

TABLE 17 
K (CONDUCTIVITY) RESULTS BLOCK 5 

 

 Note 1: N/A: Not applicable. 

Blk. 
No. 

Location 
 

Non-
Native 

Soil 
 

Native 
Soil 

Screen 
Range 

(m) 

Hydro- 
logic  
Soil  

Group  
(MOE) 

Lab  
Test  

Results 
(USCS) 

Estimated 
Laboratory 

K 
(cm/  
sec) 

Field K 
(Conductivity) 

AQT – 
Hvorslev 

Mean 
(cm / sec) 

Estimated 
Percolation  

Time (min/cm) 

B/MW5- 
01 N/A 

Silty  
Clay 

(7.3+/- 
8.8+/-) 

D SM 10-5 – 10-6 9.75 x E - 03 30-50 

5 

All Fill N/A1 D 
No  
Lab  
Test 

No  
Lab  
Test 

No Slug Test  50+ 

 
The monitoring well B/MW 5-1 field test results showed a higher conductivity ‘K’ value in-
situ than the ‘K’ value determined from the laboratory testing of a representative soil sample 
obtained from the soil stratum located between the screen elevations. 
 
Samples extracted from the soil during drilling and test pit excavation showed slight to 
moderate intermixing of soil material(s) and disturbed subgrade immediately above and below 
the native soil elevation.  The re-compaction and disturbances of the non-native fill and native 
soil matrix during the earthmoving activities in the Block over time may have created voids 
and other fissures within the soil, creating increased soil permeability in localized areas.  As 
the new soil matrix settles and compacts over time, the permeability within the soil should 
decrease to the estimated laboratory values.  The rate of compaction is dependent on the 
localized soil mix, which is considerably variable throughout the Block.  
 
The soil component of the fill material approximately exhibits the characteristics of silty clay. 
The varying composition and density of the asphalt, concrete, brick, reinforcing steel, topsoil 
and wood fragments may affect the compaction ability of the heterogeneous fill and its 
permeability in indeterminate and localized areas.   
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3.2.8 Site Description for Hawthorne Road Realignment 

3.2.8.1 Hawthorne Road Realignment Overview (Block 10) 

The roadway area for the proposed Hawthorne Road Re-alignment has a north-south 
orientation and is adjacent along the western boundary of Block 7 from Rideau Road to the 
Site entrance.  Widenings for the remaining Block 10 area along Rideau Road southeast of 
Hawthorne Road will be addressed in a separate report.  The area is being currently used as the 
east drainage ditch for the existing Hawthorne Road and as a drainage area for the sediment 
pond located within Block 7.  At auger refusal, there were traces of limestone and sandstone 
fragments in the split spoon sampler.  Table 18 provides the summary of soil conditions for 
Hawthorne Road Realignment right-of-way.  The Borehole and Test Pit Logs for the Hawthorne 
Road Realignment are attached in enclosures 28 to 30 and 41 to 42. 
 

TABLE 18 
BOREHOLE AND TEST PIT LOG SUMMARY HAWTHORNE RD REALIGNMENT 

 

Borehole/ 
Test 
Pit 
No. 

Grade 
Elev. 
(m) 

Fill 
Depth 

(m) 

Peat  
Depth 

(m) 

Silty 
Clay 

Depth 
(m) 

Silty 
Sand 
Depth 

(m) 

Clay 
Depth

(m) 

Silty 
Clay 

Depth 
(m) 

Bedrock 
(m)1 

Practical 
Refusal 
Depth,  

(m) 
[Elev.] 

Water 
Table/ 

Seepage 
Depth 

(m) 
[Elev.] 

RB10-1 93.7 1.1 None 1.1 – 1.7 1.7 – 2.4 None 2.4 – 6.7 N/E2 No  
Refusal 

1.67 
[92.0] 

RB10-2 91.7 3.1 None None 3.1 – 3.7 None None 3.7 3.7  
[88.05] None 

RB10-3 89.3 2.5 2.5 – 2.6 2.6 – 3.6 None None None 3.6 3.6 
[85.7] 

2.0 
[87.3] 

TP10-01 87.1 None None None None 0.0 - 
0.3  0.0 – 1.9 N/E No 

Refusal 
0.0 

[87.1] 

TP10-02 87.0 None None None None None 0.0 – 1.2 1.2 1.2 
[85.8] 

0.0 
[87.0] 

Note 1: Field Identified as Limestone interbedded with Sandstone. 
Note 2: N/E: Not encountered within depth of investigation. 
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4.0 GEOTECHNICAL COMMENTS AND RECOMMENDATIONS 

4.1 General 

It is understood that the proposed structures to be built within Hawthorne Industrial Park will 
consist of low level (One (1) to Two (2) storey) Industrial Buildings.  It is assumed that based on 
this Site not having access to the City of Ottawa water and sanitary sewer system, the water and 
sewer services for these buildings will be provided by independent wells and septic beds for each 
proposed block. 
 
Each designated block was investigated using a combination of borehole, test pit and monitoring 
well investigation programs.  Based on the findings, the following comments and 
recommendations for each block in turn are offered.  
 
Further geotechnical studies should be conducted on any (or all) individual blocks to establish 
and provide parameters for specific planning or preliminary designs of any particular building. 
However, based upon the findings to date, there appears to be no major issue(s) that would 
preclude the development of this proposed Industrial Park site. 
 

4.2 Building Foundations and Floor Slabs 

4.2.1 Block 1 

The Building Site Pad for the proposed Orgaworld building has been placed on engineered fill, 
which in turn was placed either directly on mostly bedrock or competent soils.  There is no 
basement or sub-level beneath the Orgaworld building.  The decision to use engineered fill for 
the foundation for the Orgaworld building was based on a specific building and site 
geotechnical investigation.  Results of this investigation can be referenced in Inspec-Sol 
Report No. 45804-29. 
 

4.2.2 Remaining Blocks 2, 3, 4, 5, 6, and 7 

The subgrade building support options depend on, as applicable, which Block, building size 
and/or type, proposed final grade elevations and basement / non-basement options the 
designer/builder considers.  The current topography, soil (subsoil) thickness, composition and 
relative bedrock elevation(s) vary considerably from Block to Block, and in many cases, within 
the specified block itself.   
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Any proposed building footprint location should consider the geotechnical characteristics of 
the soil matrix beneath it using a separate and specific geotechnical investigation mandated for 
the actual type, size and location parameters of the proposed structure(s). 
 
The majority of the geotechnical field data presented in this report shows fill material directly 
over either bedrock or mostly competent native soils.  Some competent native soil layers are 
separated from the fill materials by thin layer(s) of weaker soils.  Approximately 15% to 20% 
of the Site has not been graded with heterogeneous fill.  These areas comprise of relatively soft 
soils (including organics) of varying stratum thicknesses overlying bedrock.  Local anomalies, 
including man-made features such as sediment ponds, drainage channels and drainage areas 
(low lying wet areas), also exist in some blocks.  These anomalies should be addressed in the 
individual block areas with separate geotechnical investigations and recommendations. 
 
Suggested options, as applicable, to address the foundation requirements of the remaining 
Blocks vary from: 
 
 Complete excavation of the fill material and weak native soils (as applicable) and backfill 

excavated areas with engineered fill; 
 Deepened spread or strip footings placed on competent subsoil (or engineered fill placed 

over competent subsoil; 
 Excavated or drilled piers and grades with or without a structural slab; 
 Driven pile foundations with or without a structural slab; and 
 A global Block (or site) soil improvement program using Dynamic Consolidation Methods. 
 
It is recommended, for each Block, that a cost/benefit analysis be conducted for the local vs. 
global (entire Block) application of each proposed geotechnical remedial action.  
 

4.3 Seismic Classification 

4.3.1 Block 1 

A Multi Channel Analysis of Surface Waves (MASW) Analysis was performed on Block 1 to 
determine its seismic classification.  The purpose of the MASW Analysis was to evaluate the 
seismic site class by measuring the average shear wave velocity within the upper 30 m of the 
soil/rock profile.  In accordance to the Ontario Building Code (2006), the seismic site class 
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determined was based on the measured shear wave velocities and previously obtained Test Pit 
data.  The relevant Building Code (NBCC and OBC) excerpts, apparatus and methodology 
governing the work and complete findings can be referenced in the Inspec-Sol Report No. 
45804-29. 
 
The survey was carried out along two survey lines, one over the rock knoll (exposed bedrock) 
and the other over an area where the fill material was placed directly over the bedrock.  A 
summary of findings indicates that the shear wave velocities for Line 1 (rock knoll) is 1871 
m/s, and for Line 2, 1255 m/s.  According to Table 4.1.8.4.A of the National Building Code of 
Canada NBCC (2005) and based on the lesser of the measured average shear wave velocities, 
(Line 2), the site was classified as Class B for seismic load calculations for this particular 
building and its design. 
 
It is noted that according to the above mentioned codes Site Class B may be used provided that 
the footing are founded such that there is less than 3 m of soil or Engineered Fill material 
between the base of footing and top of bedrock.   
 
This analysis and recommendation is valid for Block 1 only and is included here only as a 
reference. It is recommended that the remaining Blocks be individually evaluated for MASW 
testing requirements, as applicable.  
 

4.3.2 Remaining Blocks 2, 3, 4, 5, 6, and 7 

Any proposed building or structure should be designed to resist a minimum earthquake force in 
accordance to the latest release of the National Building Code of Canada (NBCC) and Ontario 
Building Code (OBC). 
 
The seismic class is mostly based upon the location and elevation of the foundation elements 
(ex. strip footings, spread footings, or pile caps), and soil and rock types present in the study 
area.  
 
Based on drilled or excavated findings within the remaining Blocks, with the possible 
exception of Block 5 and the Future Development Block (which share approximately the same 
soil / bedrock / moisture characteristics), it is not expected that the remaining Blocks will 
satisfy the criteria for Site Classes E or F. Block 5 and the adjoining similar low lying wet area 
(Future Development Block) may satisfy the Class E requirements.  The remaining Blocks will 
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likely satisfy the Class D or C requirements.  It is advisable that a block and/or building 
footprint specific seismic investigation be undertaken once pertinent information is available 
from building designers. 
 

5.0 EXCAVATION AND TEMPORARY DEWATERING 

5.1 General (All Lots) 

All excavations should be completed and maintained in accordance with the Occupational 
Health and Safety Act (OHSA) requirements.  The following recommendations for excavations 
should be considered to be a supplement to, not a replacement of, the OHSA requirements. 
 

5.2 Fill 

Groundwater seepage is expected at varying depths of excavation.  Seepage was observed 
through heterogeneous fill areas, sandy silt areas, silty clay areas and on top of bedrock during 
excavation.  Seepage conditions may vary (increase) during wet seasonal periods from isolated 
water perches or rainwater infiltration.  The anticipated groundwater seepage volume should be 
minimal and readily controlled by means of conventional construction dewatering techniques. 
 
The heterogeneous fill materials encountered should be considered as OSHA Type 3 or 4 soils, 
depending on elevation of the water table. 
 

5.3 Native Soils  

Excavation to competent subgrade soils is expected to be below the water table.  Suitable 
temporary groundwater dewatering systems should be constructed as required.  Proposed 
dewatering programs may require Permits to Take Water and water discharge control 
measures.  The native soils below the water table would be considered as OSHA Type 4 soils. 
 
Excavations into the bedrock will very likely require the use of blasting programs.  Pre-blast 
surveys are recommended, as applicable, subject to the location, depth and extent of the rock 
removal required.  Hydraulic excavation methods may be sufficient for smaller areas, 
depending on its cost effectiveness.  The bedrock would be considered as an OSHA Type 1 
soil. 
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6.0 BACKFILL AND PERMANENT DRAINAGE 

6.1 General (All Lots) 

Foundation wall backfill and drainage should be in accordance with the most recent release of 
Ontario Building Code (OBC) requirements and should include free draining backfill.   
 
Exterior and underflow drainage systems are anticipated in most buildings.  Conventional 
perimeter foundation drain schemes are considered adequate, subject to proper installation 
which may consist of a perforated tile surrounded by clear stone and wrapped with geofabric. 
The drainage system should be connected to a frost-free outlet.  If the proposed slab is below 
the exterior grades then the use of under-floor drains is recommended. 
 
The backfill placed against foundation walls should be of free draining materials, such as the 
OPSS Granular ‘B’ specifications up to within 0.3 metres (m) of the ground surface.  The 
upper 0.3 m should be a low permeable soil to reduce surface water infiltration.  The native 
clayey silt soils at the site would be suitable for use as low permeable soil. 
 
Foundation backfill should be placed and compacted as outlined below: 
 
 Free-draining backfill should be used for both sides of the foundation wall;  

 Backfill should be placed and compacted in uniform lift thickness compatible with the 
selected construction equipment, but not thicker than 200 millimetres (mm).  Backfill 
should be placed uniformly on both sides of the foundation walls to avoid build-up of 
unbalanced lateral pressures;  

 Backfill should not be placed in a frozen condition, or placed on a frozen subgrade; 

 For backfill that would underlie paved areas, sidewalks or slabs-on-grade, each lift should 
be uniformly compacted to at least 98% Standard Proctor Maximum Dry Density 
(SPMDD); 

 The underside of sidewalks at flush door openings should be insulated, or the sidewalk 
should be placed on frost walls to prevent heaving; 

 For backfill on the building exterior that would underlie landscaped areas, each lift should 
be uniformly compacted to at least 95% of SPMDD; 

 In areas on the building exterior where an asphalt or concrete pavement will not be present 
adjacent to the foundation wall, the upper 0.3 m of the exterior foundation wall should be 
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backfilled and compacted with a low permeable soil to reduce surface water infiltration; 
and; 

 Exterior grades should be sloped away from the foundation wall, and roof drainage 
downspouts should be placed so that water flows away from the foundation wall.  

 
Backfill should be placed and compacted in uniform lift thicknesses compatible with the 
selected construction equipment, but not thicker than 200 mm, and each lift should be 
uniformly placed and compacted. 
 

6.2 Engineered Fill 

Any fill used to raise the grade beneath floor slabs, foundations, roadways or parking areas 
foundations shall be considered to be engineered fill.  To be considered engineered fill, the fill 
material requirements and placement operations are recommended to satisfy the following 
criteria listed below: 
 
 Engineered fill must be placed under continuous supervision of the Geotechnical Engineer. 

Prior to placing any engineered fill, all unsuitable fill materials must be removed, the 
subgrade must be investigated for old buried fill or deleterious material, the subgrade must 
be proof-rolled, and the subgrade elevations must be surveyed; 

 Prior to the placement of engineered fill, the source or borrow areas for the engineered fill 
must be evaluated for its suitability.  Samples of proposed fill material must be provided to 
the Geotechnical Engineer and tested in the geotechnical laboratory for SPMDD and grain 
size prior to approval of the material for use as an engineered fill.  The engineered fill must 
consist of environmentally suitable, free of organics and other deleterious material 
(building debris such as wood, bricks, metal, and the like), well graded and compactable, of 
suitable moisture content so that it is within -2 % to + 0.5% of the Optimum Moisture 
Content (OMC), as determined from the SPMDD.  Granular soils meeting the requirements 
of Granular B Type I OPSS 1010 criteria would be considered suitable; 

 The engineered fill must be placed in maximum loose lift thicknesses of 0.2 m.  Each lift of 
engineered fill must be compacted with a heavy roller to 100% SPMDD; and; 

 Field density tests must be taken by the Geotechnical Engineer, on each lift of engineered 
fill.  Any engineered fill, which is tested and found to not meet the specifications, shall be 
either removed or reworked and retested. 



 

 Reference No. T020556-A1 (revised)  31 
 

7.0 SERVICES 

7.1 Service Trench Backfill (All Lots) 

The sides of the trench excavation should be tapered for soils that may be exposed to freezing 
(to a depth of 1.5 m below surface grade or limit of depth of frost penetration), to minimize the 
effects of differential frost heave.  A taper ranging from 5 to 10 horizontal to 1 vertical is 
recommended. 
 
Bedding for service pipes should conform to type and dimension with local municipal 
requirements and Ontario Provincial Standard Specifications (OPSS) and Ontario Provincial 
Standard Drawings (OPSD).  Clear stone is not recommended as a bedding material.  Sand 
cover is recommended to be placed on top of pipes with a minimum cover of 150 mm.  
 
The heterogeneous fill and native materials may be used to over service trenches provided the 
following conditions are met.  The fill and native materials will require a material separation 
(at the material source) of organic (wood, topsoil, peat etc.), non-compactable (steel, concrete, 
asphalt or other large fragments), high-moisture content (clays and other soils with a high 
plasticity) or other deleterious materials.  Blast rock may be used provided that it is 150 mm 
minus diameter, well graded and free of clayey, organic or otherwise deleterious material.  
 
Fill material to be placed in service trenches under the roadway/pavement sections should be 
placed and compacted to 300 mm lifts, placed and compacted to a minimum of 95% SPMDD, 
with the upper 300 mm below the pavement sub grade surface compacted to 100% SPMDD.  
Service trenches should be backfilled with free draining materials to prevent or minimize frost 
action if drainage of the material can be designed.  The sides of the trench within the frost 
affected zone should have frost tapers incorporated into the backslope, as per OPSS 
requirements, i.e. should be sloped at 10H:1V.  If not, two suggested alternatives are the use of 
non-shrink fill or backfilling above the pipe cover material with soils similar in texture to the 
trench sides.  
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8.0 ROADWAYS 

8.1 Internal Access Road 

8.1.1 Existing Conditions 

There is a low lying wet area at the east – northeast area of Block 6.  It was unknown when this 
study was conducted, if the proposed Internal Access Road roadway alignment crosses over 
this low lying wet area.  An individual geotechnical assessment and construction 
recommendations may be required for this roadway section. 
 

8.1.2 Recommendations 

Within the proposed roadway alignment and area, excavation of the sediment and native soil 
materials to competent subgrade (likely bedrock) will be required for this and possibly for any 
other low lying wet area(s) encountered during the construction of the Internal Access Road.  
 
The heterogeneous fill and native materials may possibly be used for embankment construction 
within the Hawthorne Industrial Park Site.  The fill and native materials will require a material 
separation (at the material source) of organic (wood, topsoil, peat, etc.), non-compactable 
(steel, concrete, asphalt or other large fragments), high-moisture content (clays and other soils 
with a high plasticity) or other deleterious materials.  Blast rock may also be used provided that 
it is a maximum of 150 mm minus diameter, well graded and free of clayey, organic or 
otherwise deleterious material.  Placement of frozen backfill, or backfill on frozen grade, is not 
recommended. 
 
As applicable, exposed cut areas of the existing roadway will require proof-rolling using a 
triaxial truck fully loaded with granular materials to verify subgrade strength prior to 
placement of the roadway section. Multiple truck passes over the exposed cut areas are 
recommended due to the heterogeneous composition of the subgrade.  Poor subgrade strength 
areas are to be sub-excavated to a competent bearing fill or soil material, then backfilled with 
either a suitable similar graded soil or a 19 mm minus well graded granular material in 150 mm 
layers and again proof-rolled to ensure sufficient and reasonable bearing capacity.   
 
As applicable, no cut/no fill areas (proposed grade elevation areas requiring an undercut to 
existing grade to accommodate a partial to total depth of the proposed roadway section) should 
be excavated 560 mm to accommodate the proposed roadway section as required.   
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Exposed cut areas in no cut/no fill roadway sections are to be addressed in the same manner as 
exposed cut areas to ensure sufficient and reasonable bearing capacity.  
 
As applicable, prior to placing fill material for embankment construction, the existing grade 
should be stripped a minimum 150 mm to ensure good soil material friction within the 
proposed embankment footprint.  As applicable, embankment slopes should be set at 3H:1V. 
 
Positive drainage of the pavement surface course is required.  The subgrade surface should be 
graded at a minimum 2% cross-fall and each subsequent layer of the pavement section (sub-
base, base, binder and surface courses) should be graded at the same cross-fall percentage to 
ensure consistent off the surface layer.  Assuming a closed drainage system, surface runoff 
should be directed to an adequate amount of storm water collection points at proper locations 
that will facilitate a rapid collection and drainage of the design storm water volume at the 
minimum. 
 
All base course and sub-base materials shall be compacted to 100% SPMDD, and all pavement 
structure materials should meet the specification requirements of OPSS Division 10.  
 

TABLE 19 
RECOMMENDED PAVEMENT SECTIONS  

INTERNAL ACCESS ROAD 

PAVEMENT LAYER 
(Ministry of Transportation of Ontario) 

PAVEMENT LAYER  
(Superpave)1 

1 lift of  
50 mm of HL3 Asphalt  
PG 58-34 (Surface Course) 

1 lift x 50 mm 
HMA Superpave 12.5 mm for Surface 
PG 58-34 Level 2  
(0.3 - <3.0 Million ESALs) 

1 lift of  
75 mm HL8 Asphalt  
PG 58-34 (Binder Course) 

1 lift x 75 mm  
HMA Superpave 19.0 mm for Binder 
PG 58-34 Level 2  
(0.3 - <3.0 Million ESALs) 

1 lift of  
150 mm OPSS Granular A  
(Base Course) 

1 lift x 150 mm  
OPSS Granular A for Base  
 

2 lifts of  
150 mm OPSS Granular B Type II 
(Sub-Base Course) 

2 lifts x 150 mm  
OPSS Granular B Type II for Subbase 
 

Note 1: Superpave recommendations assume min. subgrade strength of CBR = 3 or Mr = 4500 psi. 
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Sufficient field-testing should be carried out during construction to assess the compaction level 
of each lift of the pavement layers.  This should be accompanied by laboratory testing of the 
granular and asphalt materials. 
 
Annual or regular maintenance will be required to achieve maximum life expectancy of the 
roadway section.  Routine pavement maintenance generally involves crack sealing and repairs 
of local distresses.  
 

8.2 Hawthorne Road Realignment 

8.2.1 Existing Conditions 

It is understood that the existing Hawthorne Road south of Rideau Road will be realigned to 
the east of the existing roadway alignment. 
 
The existing Hawthorne Road alignment, between Rideau Road and the current entrance to the 
Hawthorne Industrial Park, is a fill section for its entire length.  The height of the embankment 
increases to traverse a rock knoll comprised of fractured interbedded limestone and sandstone  
that crosses the roadway at approximately ¼ of the length between Rideau Road and the 
current entrance to the Hawthorne Industrial Park. The embankment of the existing roadway 
was constructed of non-native backfill directly placed over the native soil. 
 
The right shoulder embankment (looking northwards) of the existing roadway between Rideau 
Road and the rock knoll has experience a slope base failures in localized areas into the 
adjoining soft clay and topsoil.  It is recommended that this embankment area be delineated to 
approximately ½ the width of the northbound lane in affected areas, excavated to competent 
subgrade, and reconstructed with competent materials prior to placement of the new adjoining 
embankment and roadway section.  
 
The proposed roadway alignment and area is located parallel and immediately east of existing 
Hawthorne Road and parallel and immediately west of Block 7.  The proposed roadway 
alignment area is currently being used as a drainage ditch for the existing Hawthorne Road and 
for the runoff of an operating sediment pond, located at the approximately southwest quadrant 
of Block 7.  Prior to construction, diversion of the active water and sediment drainage away 
from the proposed alignment area is recommended. 
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8.2.2 Recommendations 

Within the proposed roadway alignment area, excavation of the sediment and native soil 
materials to competent subgrade (likely bedrock) will be required for approximately the 
northern half of the proposed roadway length.  South of the rock knoll, competent native soil 
subgrade should become accessible at a relatively shallow excavation depth.  
 
The heterogeneous fill material excavated in the Industrial Park may not be used as backfill for 
new or remedial (existing Hawthorne Road) embankment construction.  Blast rock may be 
used provided that it is 150 mm minus diameter well graded, and free of clayey, organic or 
otherwise deleterious material.  It is to be placed from competent subgrade in maximum 150 
mm lift increments to an elevation of 560 mm below final roadway pavement grade elevation.  
The embankment slopes should be set at 3H:1V.  Placement of frozen backfill, or backfill on 
frozen grade, is not recommended.   
 
If the existing roadway embankment is to be tied in and partially used as part of the new 
roadway alignment, the affected existing slope areas should be examined and corrected for 
slope failures prior to construction (or tie-in) of the new embankment. 
 
To avoid a slip joint in the existing Hawthorne Road embankment, while constructing the 
widened area, bench as appropriate using a 2H:1V cut into the embankment to top of subgrade.  
The height of the embankment will determine the amount of benching required.  The existing 
roadway slope should be cleared and grubbed of all organic and deleterious material prior to 
benching. 
 
As applicable, exposed cut areas of the existing roadway will require proof-rolling using a 
triaxial truck fully loaded with granular materials to verify subgrade strength prior to 
placement of the roadway section. Multiple truck passes over the exposed cut areas are 
recommended due to the heterogeneous composition of the existing embankment.  Poor 
subgrade strength areas are to be sub-excavated to a competent bearing fill or soil material, 
then backfilled with either a suitable similar graded soil or a 19 mm minus well graded 
granular material in 150 mm layers and again proof-rolled to ensure a sufficient and reasonable 
bearing capacity.   
 
As applicable, no cut/no fill areas (proposed grade elevation areas requiring an undercut to 
existing grade accommodate a partial to total depth of the proposed roadway section) should be 
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excavated 560 mm to accommodate the proposed roadway section.  Exposed cut areas in no 
cut/no fill areas are to be addressed in the same manner as exposed cut areas.  
 
As applicable, proposed grade raises (or embankments) over the existing Hawthorne Road may 
be constructed provided that the existing roadway surface is stripped a minimum 150 mm deep 
prior to construction within the affected proposed embankment subgrade area.  Exposed 
proposed weak embankment subgrade areas (after 150 mm stripping) are to be addressed in the 
same manner as exposed cut areas.  Subsequent grade raise (or embankment) construction 
should proceed in the same manner and layers as the adjoining new embankment, as 
applicable.  The finished embankment slopes should be set at 3H:1V.  
 
Drainage of the pavement surface course is required.  The subgrade surface should be graded at 
a minimum 2% cross-fall and each subsequent layer of the pavement section  
(sub-base, base, binder and surface courses) should be graded at the same cross-fall percentage 
to ensure consistent off the surface layer.  As applicable, using a closed drainage system, 
surface runoff should be directed to an adequate amount of storm water collection points at 
proper locations that will facilitate a rapid collection and drainage of the design storm water 
volume at minimum.  As applicable, using an open drainage system surface runoff should be 
directed to side ditches that produce positive drainage away from road surface and toe of slope  
(as applicable) areas. 

TABLE 20 
RECOMMENDED PAVEMENT SECTIONS  

HAWTHORNE ROAD 

PAVEMENT LAYER 
(Ministry of Transportation of Ontario) 

PAVEMENT LAYER  
(Superpave)1 

1 lift of  
50 mm of HL3 Asphalt  
PG 58-34 (Surface Course) 

1 lift x 50 mm 
HMA Superpave 12.5 mm for Surface 
PG 58-34 Level 3  
(3.0 - <10.0 Million ESALs) 

1 lift of  
100 mm HL8 Asphalt  
PG 58-34 (Binder Course) 

1 lift x 100 mm  
HMA Superpave 19.0 mm for Binder 
PG 58-34 Level 3  
(3.0 - <10.0 Million ESALs) 

1 lift of  
150 mm OPSS Granular A  
(Base Course) 

1 lift x 150 mm  
OPSS Granular A for Base 
 

2 lifts of  
150 mm OPSS Granular B Type II 
(Sub-Base Course) 

2 lifts x 150 mm  
OPSS Granular B Type II for Subbase 
 

Note 1: Superpave recommendations assume min. subgrade strength of CBR = 3 or Mr = 4500 psi. 
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All base course and sub-base materials shall be compacted to 100 percent SPMDD, and all 
pavement structure materials should meet the specification requirements of OPSS Division 10.  
 
Sufficient field-testing should be carried out during construction to assess compaction of each 
lift of the pavement layers.  This should be accompanied by laboratory testing of the granular 
and asphalt materials.  
 
Annual or regular maintenance will be required to achieve maximum life expectancy of the 
roadway section.  Generally, routine asphalt pavement maintenance will involve crack sealing 
and repairs of local distresses.  
 

9.0 LIMITATIONS OF THE INVESTIGATION 

This report is intended solely for the Client named.  The material in it reflects our best 
judgment in light of the information available to Inspec-Sol at the time of preparation.  No 
portion of this report may be used as a separate entity, it is written to be read in its entirety. 
Any use which a third party makes of this report, or any reliance on or decisions to be made 
based on it, are the responsibility of such third parties.  
 
Although every effort has been made to ensure that the values obtained from boreholes, test 
pits or monitoring wells represented in the Tables and Figures (as applicable) in this report are 
accurate, if there is a discrepancy, the values in the Enclosures shall be considered as correct.  
 
The recommendations made in this report are in accordance with our present understanding of 
the project.  We request that we be permitted to review our recommendations when the 
drawings and specifications are complete, or if the proposed construction should differ from 
that mentioned in this report. 
 
It is also important to emphasize that a soil investigation is, in fact, a random sampling of a site 
and the comments are based on the results obtained at the test locations only.  It is, therefore, 
assumed that these results are representative of the subsoil conditions across the site.  Should 
any conditions at the site be encountered which differ from those found at the test locations, we 
request that we be notified immediately in order to permit a reassessment of our 
recommendations. 
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We trust that this report meets with your present requirements.  Please do not hesitate to 
contact us should any questions arise. 
 
INSPEC-SOL INC. 
 

  
William S. Beveridge, B.A., B.Eng. Joseph B. Bennett, P. Eng. 
Project Manager Vice President 
 
JBB/WSB/vl 
 
Enclosures 
 
Dist: Mr. Tim Chadder- J.L. Richards and Associates,-email-(TChadder@jlrichards.ca)

mailto:TChadder@jlrichards.ca
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_J 

w 
5 
I 
w 
tl'. 
0 
<D 

r-13.0 
---
NOTES: 

c 
0 

filE' 
[jJ 

92.64 

89.44 

88.83 

87.76 

87.10 

>. .c 
0. 

Ol 

U5 

x )< > 0 x> 
;)' x> x )< 

>< >\ 0 x> 
M 
)'>?> x )< 

)< 
;)' x, 
xx 

xx x> 

><»\ 
i} 

4 
v 

j} 
[,r ,( 

}v 
li 

B.Beveridge 

October 31, 2008 

STRATIGRAPHY 

DESCRIPTION OF 
SOIL AND BEDROCK 

GROUND SURFACE 

FILL- silty clay, some sand, 
gravel, asphalt and concrete 
fragments, trace organics, stiff, 
black, grey, brown, moist, 
petroleum odour 

-some trace gravel and asphalt 

-becoming very stiff to very soft, 
trace oxidation 
SIL TY CLAY- trace sand, 
oxidation stiff, greenish brown, 

\moist 
SIL TY CLAY- trace organics, 
oxidation, stiff, green, brown, 
red, moist 
SIL TY CLAY- some gravel, 
sand, trace organics, stiff, 

,black/grey, wet 
End of Borehole 
Auger Refusal 

Assumed Bedrock 

CHECKED BY: J.Bennett 

DATE (FINISH): October 31, 2008 

MONITOR SAMPLE DATA WELL 
:; _J Ow "O C'.' Q__J 

c"' "' .!!! "'.0 > 
"'E 0 

(f) Q_" " ·- 0 
93.86- <ll iii E 191 Cl:'. 
93.76- g8= 

% ppm 
) 

0.00- " 0 x -
>)< )<)< x SS1 71 
x x -
x x -

x x )< SS2 50 x y x -
-x )<)< x » x SS3 21 

><x x -
> -

3.66-1 f!l!l!ll 
SS4 75 

r -
WL 3.967 x SS5 100 4.01 ·.-.·t:: . -

-
.t:::. x E-:· SS6 46 

-.. t:: .... SS? 18 r 5.54-

ENCLOSURE No · .. 2 

BOREHOLE LOG 
Page: _1_ of _1_ 

LEGEND 
l:8J SS Split Spoon 

Shelby Tube 
[(]RC Rock Core 

!' Water Level 
0 Water content(%) 

I--! Atterberg limits(%) 
• N Penetration Index based on 

Split Spoon sample 
• N Penetration Index based on 

co Dynamic Cone sample 
.Q a " Cu Shear Strength based on Field Vane mo:: D Cu Shear Strength based on Lab Vane 

s Sensitivity Value of Soil <ll x 
c "' <ll "O " Shear Strength based on 

CL E Pocket Penetrometer 

N 
SCALE FOR TEST RESULTS 

50kPa 100kPa 150kPa 200kPa 
10 20 30 40 50 60 70 80 90 

60 4 ,, 

11 

3 

4 -
5 • ' 

13 -

R 



REFERENCE No · .. T020556-A1 

BOREHOLE No.: 87-3 
IWS EC•SOL ELEVATION: 90.62 m 

CLIENT: R.W.Tomlinson Ltd. 

PROJECT: Geotechnical Investigation 

LOCATION: Lot 26 and 27, concession 6, Ottawa, Ontario 

DESCRIBED BY: B.Beveridge CHECKED BY: J.Bennett 

DATE (START}: October 22, 2008 DATE (FINISH): October 22, 2008 

SCALE STRATIGRAPHY SAMPLE DATA 

>- ::>-' c .r::: o LU 
0 CL "'CJ L 2:' a._, 

Depth DESCRIPTION OF .2l c"' "' Cll .0 > 
Cl Cll IDE 0 UL BGS ai :;::: SOIL AND BEDROCK en 0. ::J u ·- 0 

Q) fii E ijJ 0:: 
ii5 b§: 

meters 90.62 GROUND SURFACE % ppm 

- XX' FILL- sand and gravel, some clay, compact, brown, moist 

f--
0 
CJ 

f--

f--

-
- 1.0 
f--

f--

f--

f--

- 2.0 
f--

f--

f--

-
f- 3.0 
f--

f--

f--

f--

f- 4.0 
f--

f--

f--

f--

f- 5.0 
f--

f--

f--

f--

f- 6.0 
f--

f--

f--

f--

f- 7.0 
f--

f--

f--

f--

f- 8.0 
f--

f--

f--

f--

f- 9.0 
f--

f--

f--

. -
5 
(fJ 

u w o._ 
(fJ 

.., 
o._ 
CJ 

-10.0 
I-
f--

f--

-
-11.0 
-
f--

-
-
-12.0 
-
-
-
-
-13.0 
-
-
-
NOTES: 

> x\. y 
>< x\. y 

x Y' 
88.54 

xx\. 

88.21 · 

-

x SS1 42 
--

-becoming compact to very dense x SS2 46 

SIL TY SAND - some gravel, very dense, brown, dry "" SS3 0 
End of Borehole 
Auger Refusal 

ENCLOSURE No · .. 3 

BOREHOLE LOG 
Page: _1_ of _1_ 

LEGEND 
l:8J SS Split Spoon 

[2j ST Shelby Tube 

[)]RC Rock Core 

y Water Level 
0 Water content (%) 

f---i Atterberg limits(%) 
• N Penetration Index based on 

Split Spoon sample 
• N Penetration Index based on 

cO Dynamic Cone sample 
.Q a "'Cu Shear Strength based on Field Vane ro o:: D Cu Shear Strength based on Lab Vane .p 
"'x s Sensitivity Value of Soil c Q) 4 Shear Strength based on "'"'CJ il..E Pocket Penetrometer 

N 
SCALE FOR TEST RESULTS 

SOkPa 100kPa 150kPa 200kPa 
10 20 30 40 sn 60 70 80 90 

26 • 
R 

R 



REFERENCE No · .. T020556-A1 

BOREHOLE No.: 
lhlS' EC•SOL ELEVATION: 

CLIENT: R.W.Tomlinson Ltd. 

PROJECT: Geotechnical Investigation 

LOCATION: Lot 26 and 27, concession 6, Ottawa, Ontario 

DESCRIBED BY: B.Beveridge CHECKED BY: 

DATE (START): 

SCALE 

Depth 
BGS 

meters 

e---.__ 
'-- 1.0 ----'-- 2.0 ---
-.__ 
e-- 4.0 --.__ - 5.0 ._ --.__ 

6.0 -.__ -.__ 
7.0 

-
-
-
-
- 8.0 -
-
-
-
- 9.0 
-
-
-6 

(!) _, ·-
0 
(/) -10.0 
I-

() 
LJ.J n. 
(/) 

...., 
"-
(!) 

-
--11.0 
e-
e-

'.__ 

"" f--
() 
0 
J: 
<D 

.__ -'.__ ;;: 

"' 0 

(!) 
0 _, 
LJ.J 

6 
I 
LJ.J 
fl'. 
0 
<D 

-13.0 
e-
.__ 
.__ 

NOTES: 

c 
0 

iii 

91.25 

89.73 

87.44 

86.68 

85.92 
85.89 

>-.c c. 
OJ 

U5 

y 
">\ "x 
"">< 

> >x 
>" x" "x> > 

"x> > 
)< » x > > >> > x > > 

""><' > 
)< » x > > >> >> x > » 

' 

October 23, 2008 DATE (FINISH): 

STRATIGRAPHY 

DESCRIPTION OF 
SOIL AND BEDROCK 

GROUND SURFACE 

FILL- silty clay, some gravel, asphalt fragments and 
sand, trace oxidation, very stiff, greyish brown, moist 

FILL- silty clay, some gravel and sand, trace organics 
and oxidation, hard, greyish brown, moist 

-some trace of gravel to sand, becoming hard to very 
stiff, less organics 
-trace to some sand, moist to wet 

SANDY SILT- some gravel, very loose, brownish grey, 
wet 

SANDY CLAY- some gravel, trace organics, oxidation, 
very stiff, greenish grey, moist 

SANDY CLAY- some gravel, trace organics, very stiff, 
brownish grey, wet 

End of Borehole 
Auger Refusal 

Presumed Bedrock 

ENCLOSURE No · .. 4 

86-1 BOREHOLE LOG 
91.25 m Page: _1_ of _1_ 

LEGEND 
IZJ SS Split Spoon 

Shelby Tube 

[)]RC Rock Core 

J.Bennett Water Level 
0 Water content(%) 

October 23, 2008 1--1 Atterberg limits(%) 
• N Penetration Index based on 

SAMPLE DATA Split Spoon sample 
N Penetration Index based on 

:; _, 
co Dynamic Cone sample 

('.> ow "O .Q a !.!. Cu Shear Strength based on Field Vane c Q) 2 C1J .n Q) ro o:: D Cu Shear Strength based on Lab Vane > .$ Ql E 0 .:-- Sensitivity Value of Soil (f) a.::> " - 0 Ql x s 
Ql c Ql 
0:: Ql "O ... Shear Strength based on 

OJ a. ll. E 0 a. Pocket Penetrometer 

% N SCALE FOR TEST RESULTS ppm 50kPa 100kPa 150kPa 200kPa 
10 20 30 40 50 60 70 80 90 

-
x SS1 67 17 • -

x SS2 67 14 -- -
--

SS3 67 6 • ' -
SS4 63 4 ---
SSS 75 3 • ' 

SS6 75 10 - SS? 0 R 



REFERENCE No · .. T020556-A1 

BOREHOLE No.: 86-2 
I ai-15' EC·SOL ELEVATION: 90.50 m 

CLIENT: R.W.Tomlinson Ltd. 

PROJECT: Geotechnical Investigation 

LOCATION: Lot 26 and 27, concession 6, Ottawa, Ontario 

DESCRIBED BY: B.Beveridge CHECKED BY: 

DATE (START}: October 27, 2008 DATE (FINISH): 

SCALE 

Depth 
BGS 

meters 

1.0 
1--

1--

2.0 
1--

1--

1--

f- 4.0 
1--

f- 5.0 

1--

f- 6.0 
1--

1--

f- 7.0 

1--

f- 8.0 
-
-

- 9.0 
-

ti -
-

(!) 

5 
(/) -10.0 

1-u w a. 
(/) 

(!) 

u 
0 
:f 
(() 

-
-
-
-11.0 
-
-
-
-
-12.0 
-
-

'-

0 

(!) 
0 
_J 

w 
_J 
0 
I 
w 
Q'. 
0 
(() 

-
-13.0 
-
-
-
NOTES: 

c: 
0 

[jJ 

90.50 

87.40 

86.69 

85.93 

84.40 
84.22 

STRATIGRAPHY 

>-.c: 
0. 

DESCRIPTION OF 
Ol :p SOIL AND BEDROCK 

U5 
GROUND SURFACE 

xx FILL- silty clay, some gravel and asphalt fragments, trace 
><x organics, hard, brown, grey, moist x )< )< 

x '/ x x xx x >x x 
)< 'xx 

x'>< -becomes hard to very stiff )< 'xx 
X" ;>\ 

'xx x 
x'>< 
x'>< 

)< )< 

SIL TY CLAY- some sand and gravel, trace organics, very 
stiff, grey, brown moist 

y 

; SANDY SILT- some sand and gravel, trace oxidation, 
stiff, grey, brown, moist 

'""''" SANDY SILT- some gravel and organics, compact, grey, 
moist 

-becomes compact to dense 
SANDY CLAY- some gravel, very stiff, brownish grey, 
moist 

End of borehole 
Auger Refusal 

Presumed Bedrock 

J.Bennett 

October 27, 2008 

SAMPLE DATA 

"_J ow 1J i':' o._, c Q) Q) ><F-2 ro .a > 
Q) E 0 

(f) a. :J u ·- 0 
Q) 

0:: Ola. 0 a. 

% ppm 

-
x SS1 67 
-
-

x SS2 21 
-
-
x SS3 13 
-

x SS4 50 
-

x SSS 34 
-

x SS6 50 
-
-

x SS? 0 
-

r2S SSS 25 

ENCLOSURE No · .. 5 

BOREHOLE LOG 
Page: 1 of 1 

LEGEND 
C8J SS Split Spoon 

Shelby Tube 

[I] RC Rock Core 

'.!' Water Level 
0 Water content(%) 

t---i Atterberg limits(%) 
• N Penetration Index based on 

Split Spoon sample 
• N Penetration Index based on 

co Dynamic Cone sample 
.Q a t> Cu Shear Strength based on Field Vane ro o:: D Cu Shear Strength based on Lab Vane 
Q) >< s Sensitivity Value of Soil c Q) ... Shear Strength based on Q) 1J 

a_ E Pocket Penetrometer 

N SCALE FOR TEST RESULTS 
50kPa 100kPa 150kPa 200kPa 

10 20 30 40 50 60 70 80 90 

23 • ... 

R 

15 • • 
17 --

11 . ' 
12 

,_ 
-

R 

R • 



REFERENCE No.: T020556-A1 

BOREHOLE No.: 
lhlS EC¢SOL ELEVATION: 

CLIENT: R.W.Tomlinson Ltd. 

PROJECT: Geotechnical Investigation 

LOCATION: Lot 26 and 27, concession 6, Ottawa, Ontario 

DESCRIBED BY: B.Beveridge 

DATE (START): October 31, 2008 

SCALE 

<:: 
0 

Depth iii E 
BGS 

[jJ 

meters 91.84 

I- 1.0 

2.0 

3.0 

4.0 

L.__ 5.0 

6.0 

7.0 

90.32 

89.55 

88.79 
88.49 

87.27 
87.19 
87.06 

85.74 

84.52 

8.0 83.81 

STRATIGRAPHY 

DESCRIPTION OF 
SOIL AND BEDROCK 

GROUND SURFACE 

"x_Xy,> Fl LL- silty clay and sand, trace X ; gravel, asphalt fragments and 
> '> organics, very stiff, brownish 

grey, moist 
xX,.\ 
"x' FILL- silty clay, some sand and 
)< >> asphalt fragments, trace 

> h oxidation, green brown grey, r 
x > 1 \moist 

'x 
" \ FILL- silty clay, some gravel, 
" .;'. trace organics, grey brown, 

moist 
FILL- silty clay, some sand trace 

j Yr gravel, grey, moist , 
'II SIL TY CLAY- trace gravel and 

j 11'. root matter, stiff, brown I green I 
· red I black, moist 

r 

l j : 11 

Iliifil "I 

:
0 

:: ;: :; SANDY SILT- some gravel, 
trace clay, very dense, grey, wet 

End of Borehole 
Auger Refusal 

Presumed Bedrock 

CHECKED BY: 

DATE (FINISH): 

MONITOR 
WELL 

0.00-
>" x> » :)' 
>< 
)< 
)< 

)< 
>< 
)< 
)< 

)< 

> 

) » 
4.27-

WL4.40.,r 

4.88-
5.18-

6.71-
7.01-

8.03-

-

86-3 
91.84 m 

J.Bennett 

October 31 , 2008 

SAMPLE DATA 

"O c Q) 
"'.0 IDE 
0. :> i::-z 

2:-
Q) 
> 0 u 
Q) 
0:: 

:> _J ow 

<.> 
·- 0 
ffi E 
Cl 0. 0 0. 

co 
.9 a mo:: .:o-
Q) >< c Q) 
Q) "O a.. E 

% ppm N 

> 
>< x y SS1 
;) -

26 

>< 
)< x SS2 )< 55 

-> 
)< x SS3 R 
> -
)< x > SS4 )< 7 
> -

» » x SSS 5 
-
x SS6 7 
-
x SS7 7 
-

!!. x SSS 10 
-

-
SS9 R 

ENCLOSURE No.: 6 

BOREHOLE LOG 
Page: _1_ of _1_ 

LEGEND 
IZJ SS Split Spoon 

ST Shelby Tube 

[I] RC Rock Core 

0 

• N 

N 

"'Cu 
o Cu 
s ... 

Water Level 
Water content(%) 
Atterberg limits(%) 
Penetration Index based on 
Split Spoon sample 
Penetration Index based on 
Dynamic Cone sample 
Shear Strength based on Field Vane 
Shear Strength based on Lab Vane 
Sensitivity Value of Soil 
Shear Strength based on 
Pocket Penetrometer 

SCALE FOR TEST RESULTS 
50kPa 100kPa 150kPa 200kPa 

10 20 30 40 50 '0 70 80 90 

.. 
--

--
•• 
--
• 



REFERENCE No · .. T020556-A1 

BOREHOLE No.: 
lhlS: EC•SOL ELEVATION: 

CLIENT: R.W.Tomlinson Ltd. 

PROJECT: Geotechnical Investigation 

LOCATION: Lot 26 and 27, concession 6, Ottawa, Ontario 

DESCRIBED BY: B.Beveridge CHECKED BY: 

DATE (ST ART): 

SCALE 

Depth 
BGS 

meters 

-

1.0 
I-

I-

I-

2.0 
I-

3.0 
I-

I-

4.0 

I- 5.0 
I-

I- 6.0 

I-

7.0 
'--

8.0 
'--

'--
9.0 

'--

l:i 
(') 

"'--c5 
Cl) 1-10.0 

''--u w 
[l._ 
Cl) 
;;:; 
...., 
[l._ 
(') 

:g 

'--

1-11.0 

"' 1-u 
0 
:C 
<D 

-12.0 -
''--:;: 
' I-"' \j\ 

0 

(') 
0 
...J 
w 
c5 
I w a:: 
0 
<D 

-13.0 
-
-
-

NOTES: 

c 
0 
ill'E 
i:iJ 

89.06 

87.35 
87.23 

>-.r::: 
0. 
f:! 
Cl 

"" f:! 
Ci) 

October 27, 2008 DATE (FINISH): 

STRATIGRAPHY 

DESCRIPTION OF 
SOIL AND BEDROCK 

GROUND SURFACE 

SANDY SILT- some organics, trace gravel, very loose, 
greenish grey, moist 

TY CLAY- some sand, gravel and organics, trace 
oxidation, very stiff, blackish grey, moist 

End of Borehole 
Auger Refusal 

Assumed Bedrock 

ENCLOSURE No · .. 7 

86-4 BOREHOLE LOG 
89.06 m Page: 1 of 1 

LEGEND 
cg) SS Split Spoon 

Shelby Tube 

[)]RC Rock Core 

J.Bennett :!'. Water Level 
0 Water content (%) 

October 27, 2008 1--1 Atterberg limits(%) 
• N Penetration Index based on 

SAMPLE DATA Split Spoon sample 
• N Penetration Index based on :;_, 

cO Dynamic Cone sample 
c ow 

c <l> .Q 0 " Cu Shear Strength based on Field Vane 
<l> ro .o <l> -ro o:: D Cu Shear Strength based on Lab Vane > -ro Q) E 0 0 s Sensitivity Value of Soil U5 c. ::J 0 ·-a <l> x 

<l> c <l> ... Shear Strength based on 0:: <l>U OJ Q. o.. E Pocket Penetrometer 0 Q. 

% N SCALE FOR TEST RESULTS ppm SOkPa 100kPa 150kPa 200kPa 
10 20 30 40 50 60 70 BO 90 

x SS1 58 7 --

SS2 17 6 • ' 



REFERENCE No · .. T020556-A1 

BOREHOLE No.: 
lhl ELEVATION: 

CLIENT: R.W.Tomlinson Ltd. 

PROJECT: Geotechnical Investigation 

LOCATION: Lot 26 and 27, concession 6, Ottawa, Ontario 

DESCRIBED BY: B.Beveridge CHECKED BY: 

DATE (START): October 27, 2008 DATE {FINISH): 

SCALE STRATIGRAPHY 

>-
c ..c: 
0 0. 

Depth [;! DESCRIPTION OF 
°' BGS :;:::; SOIL AND BEDROCK 

i:iJ U5 
meters 90.43 GROUND SURFACE 

f- ""XXX FILL- sandy silt, some gravel and organics, compact, 
f- /)<)< brown, moist 
f- ><>y 
f- X)'x 
f-- 1.0 X/ 
f- 89.24 End of Borehole f-

f- Auger Refusal 
f- Assumed Bedrock 
f-- 2.0 
f-

f-

f-

f-

f-- 3.0 
f-

f-

f-

f-

f-- 4.0 
f-

f-

f-

f-

f-- 5.0 
f-

f-

f-

f-

f-- 6.0 
f-

f-

f-

f-

f-- 7.0 
f-

f-

f-

f-

f-- 8.0 
-
-
-
-
- 9.0 
-
-
-

• f-

-10.0 
1-

..., 
CL 
(.9 

._'.. 
() 
0 
J: 
"I 

tll 
0 
N 

i=' 
(.9 g 
UJ 
_J 
0 
I 
UJ 
0:: 
0 
Ill 

-
-
-
-11.0 
-
-
-
-
-12.0 
-
-
-
-
-13.0 
-
-
-

NOTES: 

ENCLOSURE No · .. 8 

82-1 BOREHOLE LOG 
90.43 m Page: _1_ of 1 

LEGEND 
j;gJ SS Split Spoon 

Shelby Tube 

[)]RC Rock Core 

J.Bennett 'f'. Water Level 
0 Water content (%) 

October 27, 2008 t---1 Atterberg limits(%) 
• N Penetration Index based on 

SAMPLE DATA Split Spoon sample 
• N Penetration Index based on 

:; _J c:O Dynamic Cone sample Ow u .... c n._J .Q 0 !!. Cu Shear Strength based on Field Vane c:"' 2 cu .a "' -ro o:: D Cu Shear Strength based on Lab Vane > "' "'E 0 u:; 0. :::> (.) ·- 0 Ql >< s Sensitivity Value of Soil 
"' c:"' .ol Shear Strength based on 0:: cvu 

"'Cl. CL E Pocket Penetrometer 0 Cl. 

% N SCALE FOR TEST RESULTS ppm 50kPa 100kPa 150kPa 200kPa 
0 20 30 40 50 60 70 80 90 

-x SS1 58 14 • .ol 



REFERENCE No · .. T020556-A1 

BOREHOLE No.: 
' ELEVATION: 

CLIENT: R.W.Tomlinson Ltd. 

PROJECT: Geotechnical Investigation 

LOCATION: Lot 26 and 27, concession 6, Ottawa, Ontario 

DESCRIBED BY: B.Beveridge CHECKED BY: 

DATE (START): 

SCALE 

Depth 
BGS 

meters 

-..._ 
._ 
..._ 
I- 1.0 ._ 

._ 

..._ 
I- 2.0 ._ 

-..._ 
I- 3.0 ._ 
..._ 

..._ 
I- 4.0 ..._ 
..._ 
..._ 
..._ 
I- 5.0 ..._ 
..._ 
..._ 
..._ 
I- 6.0 ..._ 
..._ 
._ 
..._ 
I- 7.0 
-
-
-
-
- 8.0 
-
-
-
-
- 9.0 
-

b --
·-(9 

_J 
0 
(/) -10.0 

1-
&l 
0.. 
(/) 

..., 
0.. 
(9 

-
-
-
-11.0 
-
-

' -

u 
0 
:C 
CD 

-
-12.0 -
-

'-l 
"' "' 0 

(9 
0 
_J 

w 
6 
I w 
ll'. 
0 
CD 

-
-13.0 -
-
-
NOTES: 

c 
0 

[ij 

88.57 

87.15 

>-.r:: c. 
Cl 

U5 

», 
">< > >x) 

'>">< ) > 'x ) >x> 

October 28, 2008 DATE (FINISH): 

STRATIGRAPHY 

DESCRIPTION OF 
SOIL AND BEDROCK 

GROUND SURFACE 

FILL- sand, some gravel, organics, loose, blackish 
brown, moist 

End of Borehole 
Auger Refusal 

Assumed Bedrock 

ENCLOSURE No · .. 9 

82-2 BOREHOLE LOG 
88.57 m Page: _1_ of _1_ 

LEGEND 
IZI SS Split Spoon 

0sT Shelby Tube 

[(]RC Rock Core 

J.Bennett Water Level 
0 Water content(%) 

October 28, 2008 ,__, Atterberg limits(%) 
• N Penetration Index based on 

SAMPLE DATA Split Spoon sample 
N Penetration Index based on 

:::l _J cO Dynamic Cone sample 
!".' 0 UJ 1J a._, .Q a t> Cu Shear Strength based on Field Vane c Q) 2 C\l .n Q) >ae. ro o:: o Cu Shear Strength based on Lab Vane > C\l Q) E 0 (j ;:;-

iii Q. ::J " - 0 Q) x s Sensitivity Value of Soil 
Q) ffi E c Q) ... Shear Strength based on 0:: Q) 1J OJ Q. a.. E 0 Q. Pocket Penetrometer 

% N SCALE FOR TEST RESULTS ppm 50kPa 100kPa 150kPa 200kPa 
10 20 30 40 50 60 70 80 90 

-
x SS1 38 8 • 



REFERENCE No · .. T020556-A1 

BOREHOLE No.: 82-3 
lhlS' EC•SOL ELEVATION: 82.92 m 

CLIENT: R.W.Tomlinson Ltd. 

PROJECT: Geotechnical Investigation 

LOCATION: Lot 26 and 27, concession 6, Ottawa, Ontario 

DESCRIBED BY: B.Beveridge CHECKED BY: J.Bennett 

DATE (START): October 28, 2008 DATE {FINISH): October 28, 2008 

SCALE STRATIGRAPHY MONITOR SAMPLE DATA WELL 
>- :J _J c .r: ow 

0 0. 1J 
c"' "' Depth filE' DESCRIPTION OF 2 "'.0 > Ol 

SOIL AND BEDROCK .$ "'E 0 
BGS :;::; If) c. :J u ·- 0 

84.14- 191 "' iii E [jJ a: U5 84.04-

meters 

I-

I-

1.0 
I-

I-

2.0 
I-

3.0 
I-

I-

4.0 
I-

,__ 5.0 
I-

6.0 
I-

I-

7.0 
I-

I-

8.0 
I-

I-

I-

9.0 
I-

b I-
l'l . I-
5 
(fJ '-10.0 

11-u w 
(L 
(fJ 

l'l 
co 
0 

I-

I-

I-

'-11.0 
I-

;;; 
f-
0 
0 
I" 
ID 

'-12.0 
I-

'I-
:;( 

' I-co 
til 
0 
N 
[::> 
l'l 
0 
_J 

w 
5 
I w 
0:: 
0 
ID 

I-

-
-

NOTES: 

82.92 
1'/, . . \ 

i.£-·i-1; 
82.06 \( 

.-··.··.· 

>· 
80.53 <> 

GROUND SURFACE % ppm 

TOPSOIL- organics, very soft, 
black, moist WL 0.46- -

0.56./ 
SANDSTONE- Nepean 
formation, tan, light grey seams, 
fine grained salicious, slightly RC1 85 weathered, hard, close partings, 
2 open separations, 
1/2"(12.5mm) sand filling - 2.39-

End of Borehole 

ENCLOSURE No · .. 10 

BOREHOLE LOG 
Page: 1 of _1_ 

LEGEND 
Split Spoon 
Shelby Tube 

[)]RC Rock Core 
y Water Level 
0 Water content (%) 

1--l Atterberg limits(%) 
• N Penetration Index based on 

Split Spoon sample 
• N Penetration Index based on 

c Cl Dynamic Cone sample 
.Q a " Cu Shear Strength based on Field Vane ro a: o Cu Shear Strength based on Lab Vane .1'>- s Sensitivity Value of Soil "' x c "' ... Shear Strength based on "'"t:J a_ E Pocket Penetrometer 

N 
SCALE FOR TEST RESULTS 

SOkPa 100kPa 150kPa 200kPa 
10 20 30 40 50 60 70 80 90 

81 



REFERENCE No · .. T020556-A1 

BOREHOLE No.: SWM3-10 
lhl EC+SOL ELEVATION: 83.11 m 

CLIENT: R.W.Tomlinson Ltd. 

PROJECT: Geotechnical Investigation 

LOCATION: Lot 26 and 27, concession 6, Ottawa, Ontario 

DESCRIBED BY: 

DA TE (ST ART): 

SCALE 

Depth 
BGS 

meters 

I-

I-

I-

1.0 
I-

I-

I-

2.0 
I-

I-

3.0 
I-

I-

I-

4.0 
I-

I-

I-

5.0 
I-

I-

I-

,_ 6.0 

I-

7.0 
I-

I-

I-

8.0 
I-

I-

9.0 
I-

. I-

11-
I-

I-

I-

I-

;;:; 
f-
0 
0 
J: 
"' 

I-

,_ 12.0 
I-

' I-;;: 
' I-

'° :2 
0 
N 

Cl 
0 
_J 

w 
6 
I 
w 
ct:: 
0 

"' 

I-

I-

NOTES: 

c 
0 'gE 
6) 

[jJ 

83.11 

82.55 

78.54 

>. 
.r: 
0. 

OJ :.::: 

U5 

'": .\ 

I I . 

j'.LJ 
'.l'.U 
'.l'.U 
'.l'.U 

J1 
j'.LJ 
j'.j 

1YJ 

B.Beveridge CHECKED BY: 

November 3, 2008 DATE (FINISH): 

STRATIGRAPHY MONITOR 
WELL 

DESCRIPTION OF 
SOIL AND BEDROCK 

84.33- '91 84.23-

GROUND SURFACE IW 
TOPSOIL- with organics, very VVL > I) 

soft, black, grey, wet 0.00-
SIL TY CLAY- some organics, > > 

>> )<> 
trace oxidation, sand, stiff, red I » » 
brown I black, wet > » » » » >)< >)< 

>)< 

> )< 
2.44-
2.74-

I 4.57- • 
End of Borehole 
Auger Refusal 

Assumed Bedrock 

J.Bennett 

November 3, 2008 

SAMPLE DATA 

:J _J 

C'.' Ow 
Q._J 

.$ 
c Q) Q) cu .0 > ..cg ai E 0 u 

Cf) Q. :J u ·- 0 
Q) :ij E n:: Cl Q. 0 Q. 

% ppm 

-

x SS1 100 
-
-

x SS2 100 
-
-

x SS3 100 
--
x SS4 47 
--
x SS5 0 
-

ENCLOSURE No · .. 11 

BOREHOLE LOG 
Page: _1_ of _1_ 

LEGEND 
[Zj SS Split Spoon 

r:2j ST Shelby Tube 

ITJRC Rock Core 

Water Level 
0 Water content(%) 

1--i Atterberg limits(%) 
• N Penetration Index based on 

Split Spoon sample 
• N Penetration Index based on 

cO Dynamic Cone sample 
.>"a "'Cu Shear Strength based on Field Vane ro n:: D Cu Shear Strength based on Lab Vane .:o- s Sensitivity Value of Soil Ql x c Ql 
©U ... Shear Strength based on 

o._ E Pocket Penetrometer 

N SCALE FOR TEST RESULTS 
50kPa 100kPa 150kPa 200kPa 

10 20 30 40 50 60 70 80 90 

9 • 
2 ·-·-
1 " 
1 

4 • 



REFERENCE No · .. T020556-A1 

BOREHOLE No.: SWM3-R 
IWS EC•SOL ELEVATION: 83.11 m 

CLIENT: R.W.Tomlinson Ltd. 

PROJECT: Geotechnical Investigation 

LOCATION: Lot 26 and 27, concession 6, Ottawa, Ontario 

DESCRIBED BY: 

DATE (START): 

SCALE 

Depth 
BGS 

meters 

I-

I- 1.0 
I-

I-

I- 2.0 
I-

I-

I-

I- 3.0 
I-

I-

I-

I- 4.0 
I-

I-

I-

5.0 
I-

I-

I-

I- 6.0 
I-

I-

I- 7.0 

I-

I- 8.0 

I-

9.0 

I-
l-o 
(!) 
...J 
0 
(/) -10.0 
I-u 

UJ n. 
(/) 

-

-
-11.0 
-
-

' -
,-"' l-o 

0 
f 

-12.0 
-

"' -'-::;: 
' -<O :g 

0 

(!) g 
UJ 

5 
I 
UJ a:: 
0 

"' 

-13.0 
-
-
NOTES: 

c 
0 

i:iJ 

83.11 

78.71 

76.38 

>. .r: c. 
Cl 
:;:; 

U5 

B.Beveridge CHECKED BY: 

November 3, 2008 DATE {FINISH): 

STRATIGRAPHY MONITOR 
WELL 

DESCRIPTION OF 
SOIL AND BEDROCK 

84.33- 191 84.23-

GROUND SURFACE 
.Y. 

No soil samples taken. Refer to VVL U.UUJ 
() 

SWM5-10. 0.00-
x> > 

)< >" > >°)' 
> > 
)< )< 

> "> 
> )< 

> » 
> » 

;/ » » » 
> )< 

> >, 
)< )< 

> » 
> '> 

1:x> » 
> >, 

LIMESTONE- Oxford formation, 4.40-
4.57---

trace sandstone, interbedding, 4.88-
calcarious, grey, tan, slightly 

.. r-- . 

weathered, hard, medium .. t:: . 
partings I-t:: .. 

t=. 

6.40- ,.;<-. 

6.71-

J.Bennett 

November 3, 2008 

SAMPLE DATA 

:J-' 
0 UJ Cl c c Q) .l!l "'.0 Q) 

> "' "'E 0 () en Cl. :::J () ·- 0 
Q) ai E 0::: b§: 
% ppm 

RC1 82 

ENCLOSURE No · 12 

BOREHOLE LOG 
Page: _1_ of _1_ 

LEGEND 
IZI SS Split Spoon 

Shelby Tube 

(]]RC Rock Core 

!' Water Level 
0 Water content (%) 

1---1 Atterberg limits(%) 
• N Penetration Index based on 

Split Spoon sample 
N Penetration Index based on 

cO Dynamic Cone sample 
.Q a 1:,. Cu Shear Strength based on Field Vane rn o::: o Cu Shear Strength based on Lab Vane _,,_ 

s Sensitivity Value of Soil Q) x c Q) 
Q) Cl .. Shear Strength based on 

a_ E Pocket Penetrometer 

N SCALE FOR TEST RESULTS 
SOkPa 100kPa 150kPa 200kPa 

10 20 30 40 50 60 70 80 90 

72 



REFERENCE No · T020556-A1 

BOREHOLE No.: SWM3-20 
lh!S; EC•SOL ELEVATION: 83.11 m 

CLIENT: R.W.Tomlinson Ltd. 

PROJECT: Geotechnical Investigation 

LOCATION: Lot 26 and 27, concession 6, Ottawa, Ontario 

DESCRIBED BY: B.Beveridge CHECKED BY: J.Bennett 

DATE (START): October 28, 2008 DATE (FINISH): October 28, 2008 

SCALE STRATIGRAPHY MONITOR SAMPLE DATA WELL 
>- :0 _J 

c .c t'.' ow 
0 Q. 'O Q__J c"' Depth iE'E DESCRIPTION OF 2 "'.0 "' >'CF-> Ol "' w E 0 C) BGS :;:::; SOIL AND BEDROCK (ii Q_ :0 " - 0 5i 

84.33- f91 
QJ 

[jJ 0:: U5 84.23- OJ Q_ 0 Q_ 

meters 

I-

1-- 1.0 

- 2.0 

I-

- 3.0 
I-

I-

- 4.0 
I-

- 5.0 

I-

- 6.0 

1-- 7.0 
-
-
-
-
- 8.0 
-
-
-
-
- 9.0 
-

b --
(') ·-c5 
(/) -10.0 
I-u w a_ 

(/) 
;:; 

(') 

-
-
I-

-11.0 
I-

I-

' I-

' I-"" f--u 
0 
f 
ID 

-12.0 
I-

I-

' I-< 
0 
N ::: 
(') 
g 
w 
c5 
I w 
Cl'. 
0 
ID 

-13.0 
I-

I-

NOTES: 

83.11 

82.35 

80.98 

79.50 

GROUND SURFACE 
1"/.' ·' TOPSOIL- organics, very soft, 

1/.':-H; black, wet 

SIL TY CLAY- some organics, 
trace sand, gravel, stiff, green I 
brown I red I white, wet 

SIL TY CLAY- some gravel, 

11 trace organics, stiff, grey, wet 

i,(l,.il,1 
End of Borehole 
Auger Refusal 

Assumed Bedrock 

lw % ppm 
VVL U.uu -

x I! SS1 9 
0.00- -- -- x - SS2 5 --- -- ,__ - ,__ -

t:.;.:. §; x 1.78- SS3 71 
-
-

x SS4 71 
-

3.61-

ENCLOSURE No · .. 13 

BOREHOLE LOG 
Page: _1_ of _1_ 

LEGEND 
IZI SS Split Spoon 

Shelby Tube 

(J] RC Rock Core 

y Water Level 
0 Water content (%) 

1---i Atterberg limits(%) 
• N Penetration Index based on 

Split Spoon sample 
• N Penetration Index based on 

co Dynamic Cone sample 
.Q a !!. Cu Shear Strength based on Field Vane ro o:: D Cu Shear Strength based on Lab Vane .:o- s Sensitivity Value of Soil QJ >< c QJ • Shear Strength based on Q) 'O 
ll.. E Pocket Penetrometer 

N SCALE FOR TEST RESULTS 
50kPa 100kPa 150kPa 200kPa 

10 20 0 40 50 60 70 80 90 

20 

11 • A 

5 --
56 • • 



REFERENCE No · .. T020556-A1 

BOREHOLE No.: SWM3·2R 

It-IS' EC4'SOL ELEVATION: 83.11 m 

CLIENT: R.W.Tomlinson Ltd. 

PROJECT: Geotechnical Investigation 

LOCATION: Lot 26 and 27, concession 6, Ottawa, Ontario 

DESCRIBED BY: B.Beveridge CHECKED BY: J.Bennett 

DATE (START): October 28, 2008 DATE (FINISH): October 28, 2008 

SCALE STRATIGRAPHY MONITOR SAMPLE DATA WELL 
>- "-' c ..c "C .... ow 

0 Q. c"' Depth 'EE' DESCRIPTION OF tl ro .o "' > O> w E 0 u 
BGS +:: SOIL AND BEDROCK (;) a.:> u ·- 0 

84.32- i-'.'.'Z QJ 
[iJ 0:: 

Uj 84.23- Ola. 

meters 

-
r-

-- 1.0 
--
r-
r-

- 2.0 
--
r-
r-- 3.0 
r-

r--
r-

r-- 4.0 
r-

r-
r-

r-

r-- 5.0 
r-

r-

r-

r-

r-- 6.0 
r-
r-

r-
I-

r-- 7 .0 
r-
r-

r-

I-

r-- 8.0 
r-

-
-
-
r-- 9.0 
r-

b I--(!) 
. -

6 
(/) 

0 w 
[]._ 
(/) 

..., 
[]._ 
(!) 

I 

ij' 
c;; 
,:. 
0 
0 
:C 
'\' 

"' "' 0 

(!) 
0 
_J 

w 
_J 
0 
I 
w 
O'.'. 
0 
ID 

-10.0 
r-
r-

-
-11.0 
-
-
-
-
-12.0 
-
-
-
-
-13.0 
-
-
-
NOTES: 

83.11 

82.35 

80.06 

79.66 

76.30 

GROUND SURFACE 
;...<\ ,..., ... \ TOPSOIL - some organics, very 

!i·>H1 soft, black, wet 

SIL TY CLAY- some gravel, 
trace organics and oxidation, 
stiff to very stiff, brownish 
green, wet 

A' I,( 
SIL TY CLAY AND GRAVEL-

l'--hard, grey, wet 
LIMESTONE- Nepean 
formation, some sandstone, 
inter bedding, calcarious, grey I 
tan, slightly weathered, hard, 
medium partings 

End of Borehole 

- 0 Cl. 

% .!- ppm 
VVL U.uu 

0.00- .} Iii: .. 
-

x SS1 67 
-
-
x SS2 84 
-
-

x SS3 17 
-

x SS4 25 
r 3.45-

4.98-
RC5 98 5.28-

t:: 
t:: 
t:: 
t:: 
t:: 
t:: 
t:: 6.81-

ENCLOSURE No · .. 14 

BOREHOLE LOG 
Page: _1_ of 1 

LEGEND 
IZI SS Split Spoon 

Shelby Tube 

[]]RC Rock Core 

!' Water Level 
0 Water content(%) 

1--l Atterberg limits (%) 
• N Penetration Index based on 

Split Spoon sample 
• N Penetration Index based on 

cO Dynamic Cone sample 
.Q 0 !'>Cu Shear Strength based on Field Vane ro o:: D Cu Shear Strength based on Lab Vane "'-QJ x s Sensitivity Value of Soil c QJ ... Shear Strength based on QJ "O 
o._ E Pocket Penetrometer 

N SCALE FOR TEST RESULTS 
50kPa 100kPa 150kPa 200kPa 

10 20 30 40 50 fO 70 80 90 

48 • 
17 --

36 ... • 
R ... 

78 



REFERENCE No · " T020556-A1 

BOREHOLE No.: 84-1 
lhl ELEVATION: 87.93 m 

CLIENT: R.W.Tomlinson Ltd. 

PROJECT: Geotechnical Investigation 

LOCATION: Lot 26 and 27, concession 6, Ottawa, Ontario 

DESCRIBED BY: 

DATE (START): 

SCALE 

f-
0 
(!) 

Depth 
BGS 

meters 
._ 
._ 
._ 
._ 

1.0 ._ 
._ 

2.0 ._ 
._ 

3.0 ._ 
._ 
._ 

4.0 ._ 

._ 

I- 5.0 ._ 
._ 
._ 

I- 6.0 ._ 
._ 

7.0 ._ 

8.0 ._ 

._ 
9.0 

._ 
. ._ 

5 
({) 1-10.0 

I<-
0 w 
"-({) 

._ 

._ 

;;; 
ti 
0 
:C 
"' 

._ 

1-12.0 
._ 

' ._ ;;: ' ._ :g 
"' 0 

(!) 
0 
...J 
w 
...J 
0 
I 
w 
!!'. 
0 

"' 

._ 

NOTES: 

c 
0 

:.;:::::;..--... 
ro E 

[j] 

87.93 

84.12 

83.21 

80.16 

79.39 

78.79 

>-
£: c. 

°' :;::; 

U5 

"xV 
)< >> 
'x ) ) 

, > ) 
) >)< 
,'>)>, 
>'>\ 
)< >> v> )< > 
'x >-,..> 
\>y. 
)< "> 
'x ;. > >-x >-, 

> 
'x ><-,> 
)< » 

» x ) ) 
><'» 
x >» 

I; 
I/ 

1U 
1U 
1U 
1U 

\1!1
1 

B.Beveridge 

October 29, 2008 

STRA TtGRAPHY 

DESCRIPTION OF 
SOIL AND BEDROCK 

GROUND SURFACE 

FILL- silty clay, some sand and 
gravel, trace organics, sand, 
oxidation, stiff, grey, brown, 
moist 
- trace asphalt 

FILL-silty clay, some sand and 
gravel, trace oxidation and 
organics, firm, brown, moist 

SIL TY CLAY- trace organics 
and oxidation, very soft, 
greenish brown, moist 

SIL TY SAND- trace organics, 
compact, black I grey, wet 

SIL TY CLAY- some sand and 
gravel, dark grey, wet 

End of Borehole 
Auger Refusal 

Assumed Bedrock 

CHECKED BY: J.Bennett 

DATE {FINISH): October 29, 2008 

MONITOR SAMPLE DATA WELL 
:J _J 

i::' ow "O o._, 
$ 

c Q) Q) >'# C\l .0 > .l!l <I> E 0 
en c. :J u ·- 0 

89.05- .::-z Q) @E n:: 
89.15- bfr 

% ppm 
I) x ifj SS1 33 

0.00-
··)' )< 

--)< » x )< SS2 83 
)< )< -
)< )< x )< 

) SS3 75 )< > )<> 
> -

)< 
-)' » )<. 
> 
> x > > SS4 42 > > 

> > -
) -x 4.11- SSS 50 

-
5.03- x SS6 63 --

x SS? 92 
--x SSS 71 
-

WL7.78-- -8.08- x SS9 83 
8.38- = 

x SS10 8 
9.14- -

ENCLOSURE No · " 15 

BOREHOLE LOG 
Page: 1 of 1 

LEGEND 
C8'.J SS Split Spoon 

Shelby Tube 

[l]Rc Rock Core 

y Water Level 
0 Water content (%) 

t--i Atterberg limits(%) 
• N Penetration Index based on 

Split Spoon sample 
• N Penetration Index based on 

co Dynamic Cone sample 
.Q a t:. Cu Shear Strength based on Field Vane ro n:: D Cu Shear Strength based on Lab Vane .:o- s Sensitivity Value of Soil Q) x c Q) ... Shear Strength based on Q) "O 
ll..£: Pocket Penetrometer 

N SCALE FOR TEST RES UL TS 
50kPa 100kPa 150kPa 200kPa 

10 20 30 40 50 60 70 80 90 

p0/5' 

10 It j 

36 -· -

16 -- -
1 • . 

7 --
17 • ... 

13 
,_ - -

27 • ... 

15 --



REFERENCE No · " T020556-A1 

BOREHOLE No.: 85-1 ,._..s ELEVATION: 90.48 m 

CLIENT: R.W.Tomlinson Ltd. 

PROJECT: Geotechnical Investigation 

LOCATION: Lot 26 and 27, concession 6, Ottawa, Ontario 

DESCRIBED BY: B.Beveridge CHECKED BY: J.Bennett 

DATE (START): October 30, 2008 DATE (FINISH): October 30, 2008 

SCALE STRATIGRAPHY MONITOR SAMPLE DATA WELL 
>. ::> _J 

c J:: ow 
0 Cl. "O i::' a._, 

!:! c Q) Q) >'(!. Depth DESCRIPTION OF 2 "'.0 > 
O> "' Q) E 0 

BGS SOIL AND BEDROCK en a.::> " - 0 
91.70- Q) 

ill 0:: 
Cl> 91.60- OJ a. 

meters 

-
-
-
-
- 1.0 
-
-
-
-
- 2.0 
-
-
-
-
- 3.0 
-
-
-
f-

- 4.0 
-
-
-
-
f- 5.0 -
f---- 6.0 --
f--- 7.0 ----- 8.0 
f---
f-

9.0 -ti --t'J ·c-6 
Cf) e--10.0 

1-u w a_ 
Cf) 
;?; 

t'J 
iO 

r'.-u 
0 
:C 
'\l 
1 
0 

t'J 
0 
_J 

w 
6 
I 
w 
Cl'.'. 
0 
DJ 

f---e--11.0 -
f---e--12.0 ---
f-

-13.0 
-
--
NOTES: 

90.48 

85.15 

83.62 

83.16 

80.45 

GROUND SURFACE 
)< v FILL - silty clay, some sand, >x )< »- gravel, concrete, asphalt and 

)< » organics, loose to dense, 
> ><"' green/brown/grey, moist 
)< x 
> Xx 
x >x v )< v )< x )< x x,x )< 
x x )< 

;:-v 
x>< >x 
x >x >x )< 
)< >x 
)< >x 

>:x v 
><x )< 

)< » )< ><"' )< 

)< x><x 
><x 

'@ii SANDY SILT- some sand, 
gravel, trace oxidation, very 
stiff, greenish brown, moist 

SANDY CLAY- some gravel, 
r\trace oxidation, very soft, red I 

y green I grey, moist 
SIL TY CLAY- some gravel, very 
stiff, grey, moist 

}j 

JI y 
A' [,(Ii 

End of Borehole 
Auger Refusal 

Assumed Bedrock 

- 0 a. 

% ppm 

x > x SS1 46 
-

>x » -
-xx xx 

>x » x SS2 25 
x>< ><"' x xx -
>x -

><"' ><x x SS3 50 'x x >x » -
xx xx 

>x » )< x SS4 50 )< 
xx xx -
x>< x>< -

x x » SSS 75 
x>< 

xx xx -
-;)'· ? 

x>< xx x SS6 59 » » -
xx 'x ->x )<x x x>< >x SS? 67 >x >x >x -)< -x x » x SSS 25 
x>< xx » » -

-? xx x xx >x SS9 42 
? x>< -)< x 

6.98- x -

7.29-111 x SS10 0 r -
WL 7.63- -

x SS11 50 
--

SS12 46 

SS13 17 

ENCLOSURE No · .. 16 

BOREHOLE LOG 
Page: 1 of _1_ 

LEGEND 
Split Spoon 

Shelby Tube 

[)]RC Rock Core 

Water Level 
0 Water content(%) 

r--t Atterberg limits (%) 
• N Penetration Index based on 

Split Spoon sample 
• N Penetration Index based on 

cO Dynamic Cone sample 
.Q 0 11 Cu Shear Strength based on Field Vane 
"' o:: D Cu Shear Strength based on Lab Vane 
Q) x s Sensitivity Value of Soil c Q) .. Shear Strength based on Q) "O a...s Pocket Penetrometer 

N 
SCALE FOR TEST RESULTS 

SOkPa 100kPa 150kPa 200kPa 
10 20 30 40 50 fO 70 80 90 

6 --

10 11 

4 --

9 • 
50+ 

10 II 

50+ 

50+ 

50+ 

R 

R 

R ' 

R 



REFERENCE No · T020556-A1 

BOREHOLE No.: 85-2 . ._. EC•SOL ELEVATION: 90.78 m 

CLIENT: R.W.Tomlinson Ltd. 

PROJECT: Geotechnical Investigation 

LOCATION: Lot 26 and 27, concession 6, Ottawa, Ontario 

DESCRIBED BY: B.Beveridge CHECKED BY: J.Bennett 

DATE (ST ART): October 23, 2008 DATE (FINISH): October 23, 2008 

SCALE STRATIGRAPHY SAMPLE DATA 

>- ':;-' c .r:: ow 
0 c. "O ..._ C'.' c Q) 

Depth DESCRIPTION OF 2 ro .o Q) 
> 

BGS Cl SOIL AND BEDROCK 2 OJ E 0 u ..._ 
(fJ a.::> u ·- 0 

OJ E [jj 0:: Cl 0. en 0 0. 

meters 90.78 GROUND SURFACE % ppm 

- xx FILL - silty clay, some asphalt, sand and gravel, trace 
,_ ><x x > organics, compact to dense, brown/black, moist ,_ x 

)< > - x>< 1.0 x x SS1 92 - ><x 
- >x ,_ x -- ;xx ><> x SS2 55 2.0 x>< x > 
,_ ;xx ><> -

x>< - x >,> x ,_ ><x :/ SS3 75 - ><x ><> -- 3.0 x x > 
;xx -

- ><> x x>< x > SS4 63 -- ;x>< ><> -
- x>< 
- 4.0 xx 

SS5 71 - ;x>< - xx 
- 86.21 

IA SILTY CLAY - some gravel, trace oxidation, firm to stiff, - x SS6 38 

l-o 
(!) 

- 5.0 
---
-
- 6.0 
-
-
-
-
- 7.0 
-
-
-
-
- 8.0 
-
-
-
-
- 9.0 
-
-
-

·--' 0 
(/) -10.0 

1-u w 
0.. 
(/) 

..., 
0.. 
(!) 

-
-
-
-11.0 
-
-

' -
"' 1-u 
0 
I" 
ID 

-
-12.0 
-
-
-:::;: 

' -

"' 0 
N 

(!) 
0 
-' 
w 
6 
I 
w 
ll'. 
0 
ID 

-13.0 
---
NOTES: 

84.07 

l.' v brown/grey, moist to wet 
-
-

x SS? 100 
-

x 888 84 

End of Borehole 

ENCLOSURE No · .. 17 

BOREHOLE LOG 
Page: _ 1_ of _1 _ 

LEGEND 
C8J SS Split Spoon 

Shelby Tube 

[I] RC Rock Core 

'f: Water Level 
0 Water content (%) 

1--l Atterberg limits(%) 
• N Penetration Index based on 

Split Spoon sample 
• N Penetration Index based on 

cO Dynamic Cone sample 
.Q a t; Cu Shear Strength based on Field Vane ro o:: D Cu Shear Strength based on Lab Vane .p s Sensitivity Value of Soil OJ x 
c OJ ... Shear Strength based on 
" "O c._ E Pocket Penetrometer 

N SCALE FOR TEST RESULTS 
50kPa 100kPa 150kPa 200kPa 

10 20 30 40 50 60 70 80 90 

49 t 

12 --
50+ 

17 --
32 • 

-2 - -

7 • • 

R -



REFERENCE No.: T020556-A1 ENCLOSURE No.: 18 

BOREHOLE No.: 85-3 BOREHOLE LOG 
ELEVATION: 90.51 m Page: 1 of _1 _ 

CLIENT: R.W.Tomlinson Ltd. 

PROJECT: Geotechnical Investigation 

LOCATION: Lot 26 and 27, concession 6, Ottawa, Ontario 

DESCRIBED BY: B.Beveridge CHECKED BY: 

DATE (START): October 23, 2008 DATE (FINISH): 

SCALE STRATIGRAPHY 

Depth 
BGS 

meters 

f- 1.0 

f- 2.0 

f- 3.0 

f- 4.0 

f- 5.0 

f- 6.0 

f- 7.0 

- 8.0 

c 
0 
'al'E 
[jj 

90.51 

>-.r. c. 
OJ ::::: 

i'i5 

DESCRIPTION OF 
SOIL AND BEDROCK 

GROUND SURFACE 

Yx FILL- concrete and asphalt fragments, some sand, trace 
x:<x> organics ><xx 

89.75 hx> FILL- silty clay, some gravel, trace oxidation, stiff, brown, 
xx moist Yx> 

88.99 -)'- x> FILL- sandy silt, some gravel, trace clay, organics, very 

88.22 

86.70 

84.41 

82.89 

x x stiff, brownish green, moist ><xx 
FILL- silty clay, some asphalt, gravel and sand, trace 
organics, hard, brown, moist 

FILL- silty clay, trace organics, oxidation, gravel, sand, 
hard, moist 

-becoming trace to some gravel 

-becoming more asphalt fragments, hard to very stiff 

SIL TY CLAY- some sand, trace organics, firm, grey, 
moist 

-becoming very stiff 

End of Borehole 

J.Bennett 

October 23, 2008 

SAMPLE DATA 

:;....J 
'"{) !".' ow 

Q_....J 
w c Cll Cll 

1§ ro .o > w E 0 (j 
(/) a." (.) ·- 0 

Q) 
[!'. Ola. 0 a. 

cO 
.Q 0 
1ii [!'. 

Cll x 
c Q) 
Cll "O 

11. E 

LEGEND 
SS Split Spoon 

ST Shelby Tube 

[]] RC Rock Core 

:!'. Water Level 
o Water content(%) 

t---i Atterberg limits(%) 
• N Penetration Index based on 

Split Spoon sample 
Penetration Index based on 
Dynamic Cone sample 

N 

" Cu 
D Cu 
s ... 

Shear Strength based on Field Vane 
Shear Strength based on Lab Vane 
Sensitivity Value of Soil 
Shear Strength based on 
Pocket Penetrometer 

SCALE FOR TEST RESULTS 
50kPa 1 OOkPa 150kPa 200kPa 

10 20 30 40 50 60 70 80 90 
% ppm N 

x SS1 42 
-

x SS2 58 
-

x SS3 50 
-
-

x SS4 59 
-

x SS5 21 
-
-

x SS6 84 
-
-

x SS? 71 
-

x SS8 25 
-
-

SS9 59 

50+ l---+-+----+-+---+-+----t--+----11----l 

15 t----+---:t---M----1--+--+--+---+--+---l 

38 .... 
13 - --
17 • ... 

32 -- -

22 • • 
7 --
39 • ... 



REFERENCE No · .. T020556-A1 

BOREHOLE No.: RB7-01 
1 ltt.I s ELEVATION: 93.76 m 

CLIENT: R.W.Tomlinson Ltd. 

PROJECT: Geotechnical Investigation 

LOCATION: Lot 26 and 27, concession 6, Ottawa, Ontario 

DESCRIBED BY: B.Beveridge CHECKED BY: J.Bennett 

DATE (START): October 22, 2008 DATE (FINISH): October 22, 2008 

SCALE STRATIGRAPHY SAMPLE DATA 

>- ::J _J 
c .c " ('.' ow 
0 c. c Q) 

2 Q) Depth DESCRIPTION OF "'.0 > Cl .l!l ., E 0 BGS . ..,, SOIL AND BEDROCK en 0. ::J u ·- 0 
i::-z C!J fii E [jJ 0:: w E" Q. 

0 Q. 

meters 93.76 GROUND SURFACE % ppm 

,)\\ FILL- gravel and sand, trace clay, very dense, greyish 
I- ,l<y..\ black, dry 

I- 1.0 "" ' SS1 9 \-."'>' 
-92.08 

>)< > FILL- silty sand, some gravel, asphalt and concrete SS2 9 If I- 2.0 "'> » fragments, trace clay, very dense, brownish yellow, dry f-->., > 

[!'. 
I- 3.0 

I-

I- 4.0 

I-

5.0 
I-

I-

I-

I- 6.0 

,__ 7.0 
-
-
- 8.0 
-

I-

-
- 9.0 
-

b --
(.') . -
6 
(/) -10.0 
I-u w n. 

(/) 

(.') 

'° 

-
-
-
-11.0 -
-

0 • I-

,-""' f-u 
0 
I' 
al 

-12.0 
I-

-
'-4: 
' -co 

"' "' 0 
N 

(.') 
0 _, 
w 
6 
I 
w n:: 
0 
al 

I-

-
I-

NOTES: 

-\">' x SS3 13 
)< )< ' 90.81 End of Borehole 

Auger Refusal 

ENCLOSURE No · .. 19 

BOREHOLE LOG 
Page: _1_ of 1 

LEGEND 
lZJ SS Split Spoon 

Shelby Tube 

[]]RC Rock Core 

y Water Level 
0 Water content (%) 

1--t Atterberg limits(%) 
• N Penetration Index based on 

Split Spoon sample 
• N Penetration Index based on 

cO Dynamic Cone sample 

" Cu Shear Strength based on Field Vane 
o Cu Shear Strength based on Lab Vane 

.lo - s Sensitivity Value of Soil C!J x c Q) • Shear Strength based on 
Q) " o._ E Pocket Penetrometer 

N SCALE FOR TEST RES UL TS 
SOkPa 100kPa 150kPa 200kPa 

10 20 30 40 50 60 70 80 90 

R 

R 

R 



REFERENCE No · .. T020556-A1 

BOREHOLE No.: RB7-02 
lhlS' EC•SOL ELEVATION: 93.01 m 

CLIENT: R.W.Tomlinson Ltd. 

PROJECT: Geotechnical Investigation 

LOCATION: Lot 26 and 27, concession 6, Ottawa, Ontario 

DESCRIBED BY: B.Beveridge CHECKED BY: J.Bennett 

DATE (ST ART): October 22, 2008 DATE (FINISH): October 22, 2008 

SCALE STRATIGRAPHY SAMPLE DATA 

>. "'_J c .c 
"O '- 1::' ow 

0 0. 

E c"' "' Depth TOE' DESCRIPTION OF "'.0 > Ol "'E 0 BGS :p SOIL AND BEDROCK (f) Cl.:; (.) ·- 0 

"' ffi E [i] IX 
U5 g8: 

meters 93.01 GROUND SURFACE % ppm 
f- ><x )< FILL- asphalt and gravel fragments, compact, black, 
I- " > ) moist >1>< ) 
f-

f- -.__ 1.0 >, » y SS1 42 
f-

f- -
f- -
f- x SS2 13 ,_ 2.0 " > -trace sand and clay -f- >;,.><) 

-becoming dense to very dense -f- >,><) 
x I- >;,.>< ) 

-trace to some sand SS3 21 
f- ><x>< ) 
,_ 3.0 >,>» -dense to compact --
f- 89.76 
f- 1 SIL TY CLAY- trace organics, trace topsoil, brownish x SS4 84 
I- green -f- I, -,_ 4.0 "' v Ix SSS 50 f- 11 ty f-

88.44 1, SIL TY CLAY- trace oxidation, organics, sand, stiff, f- Ix SS6 50 .__ 5.0 11'. greenish black, wet 
f- f-

I- 87.68 u 1, SIL TY CLAY- trace organics oxidation, firm, green, wet 
f- IX SS7 17 
I-

,_ 6.0 
f-

I-

f-

f-,_ 7.0 
f-

f-

...... 
f-

,_ 8.0 
f-

f-

...... 
f-

.__ 9.0 

...... 
f-

f-b 
Cl _, ....... 
0 en -10.0 
I-u w 

()._ 
en 
;?; 

ii: 
Cl 

f-

f-

-
-11.0 
I-

...... 
' -
,-"' f-u 

0 
I" 
fD 

;;: 

-12.0 
f-

...... 
-

' -"' tll 
0 
N 

r:: 
Cl g 
w 
c5 
I 
w 
0:: 
0 
fD 

-13.0 
...... 
-
-

NOTES: 

H 1'. f-
86.91 11 SIL TY CLAY- some gravel, trace oxidation and organics, 

IX SSS 55 stiff, grey, wet 
f-

-
j} x SS9 9 

84.78 End of Borehole 

ENCLOSURE No · .. 20 

BOREHOLE LOG 
Page: _ 1_ of _1 _ 

LEGEND 
!SJ SS Split Spoon 

Shelby Tube 

[)]RC Rock Core 

't" Water Level 
0 Water content(%) 

f--l Atterberg limits(%) 
• N Penetration Index based on 

Split Spoon sample 
• N Penetration Index based on 

cO Dynamic Cone sample 
.Q a " Cu Shear Strength based on Field Vane rn IX D Cu Shear Strength based on Lab Vane -=- s Sensitivity Value of Soil Q) >< 
c "' .a. Shear Strength based on "'""Cl a. E Pocket Penetrometer 

N SCALE FOR TEST RES UL TS 
50kPa 100kPa 150kPa 200kPa 

10 20 30 40 50 60 70 80 90 

16 •• 
R 

18 • 
·-22 ·-

9 I ' 
5 --
10 ,. 
12 ·-·-

50+ 



REFERENCE No · .. T020556-A1 

BOREHOLE No.: RB7-03 
ihlS' EC•SOL ELEVATION: 91.14m 

CLIENT: R.W.Tomlinson Ltd. 

PROJECT: Geotechnical Investigation 

LOCATION: Lot 26 and 27, concession 6, Ottawa, Ontario 

DESCRIBED BY: B.Beveridge CHECKED BY: J.Bennett 

DATE (ST ART): October 22, 2008 DATE (FINISH): October 22, 2008 

SCALE STRATIGRAPHY SAMPLE DATA 
>. :; _J 

c .c 
°O L (".- ow 

0 a. CL_, 
c"' "' Depth DESCRIPTION OF .ill "'.0 > Ol "'E 0 (.) L BGS SOIL AND BEDROCK (.) - 0 :;::; (/) CL ::J 

"' tij E [jj ll'. Ol CL U5 Q CL 

meters 91.14 GROUND SURFACE % ppm 

- '>\,X., FILL- asphalt and concrete fragments, some gravel and 
\/x -

-
-
- 1.0 
-
-
-
-

2.0 
-

-
- 3.0 -
-
-
'-
,_ 4.0 ,_ 
'--

'--

'-
L-- 5.0 
'--,_ 
'--

'-

L-- 6.0 
'--

'--,_ 
'-

- 7.0 -
-
-
-
- 8.0 
-
-
-
-
- 9.0 
--
-

,__ 
0 
<.!> 
_J 
0 
(/) -10.0 
I-u w 

0.. 
(/) 

<.!> 
iO 

-
'--

'--

11.0 
'-,_ 

0 
' '--

"' ,__ 
u 
0 
J: 
"' 

'-

'-12.0 
'-,_ 

' ,_ ;;; ' ,_ co 

<.!> 
0 
_J 

w 
6 
I w a: 
0 
"' 

'-,_ 
'-

NOTES: 

x0; 

x"x'x 

w "xx x 
>x><x> > x) 

x>\ 
88.09 

86.45 

sand, dense, brown black, dry 
-
x SS1 55 
--
x SS2 30 
-
-

SS3 42 -seepage at 2.60m depth 
'--

SIL TY SAND- trace gravel, organics, clay, very loose, x SS4 grey, wet 38 
-
'--

1X SSS 0 
'-..,.., SS6 50 

End of Borehole 
Auger Refusal 

Assumed Bedrock 

ENCLOSURE No · .. 21 

BOREHOLE LOG 
Page: _1_ of _1_ 

LEGEND 
[8J SS Split Spoon 

Shelby Tube 
[I] RC Rock Core 
'.!'. Water Level 
0 Water content(%) 

1--f Atterberg limits(%) 
• N Penetration Index based on 

Split Spoon sample 
• N Penetration Index based on 

cO Dynamic Cone sample 
.2 a "' Cu Shear Strength based on Field Vane 
'" ll'. o Cu Shear Strength based on Lab Vane 

s Sensitivity Value of Soil "'x c"' .... Shear Strength based on 
"' Cl a.._s Pocket Penetrometer 

N SCALE FOR TEST RESULTS 
50kPa 100kPa 150kPa 200kPa 

10 20 30 40 50 60 70 80 90 

39 4 

8 --

15 • 
2 ,_ -

50+ It 

R 



REFERENCE No · .. T020556-A1 

BOREHOLE No.: RB2·01 
lhlS' EC•SOL ELEVATION: 91.60 m 

CLIENT: R.W.Tomlinson Ltd. 

PROJECT: Geotechnical Investigation 

LOCATION: Lot 26 and 27, concession 6, Ottawa, Ontario 

DESCRIBED BY: B.Beveridge CHECKED BY: 

DATE (START): 

SCALE 

Depth 
SGS 

meters 
,_ 

1-- 1.0 
-

1-- 2.0 

tt_3.0 

,_ 

'-- 4.0 

,_ 

5.0 ..._ 

..._ 
6.0 

..._ 
,_ 
1-- 7.0 
,_ 

8.0 
-
-
-
'-- 9.0 

b ,_ 
(!) 
..J 
0 
(/) 

u w n. 
(/) 

a: 
(!) 

,_ 

,_ 
,_ 

' ,_ 
,-;;; 

J-u 
0 
f 

-12.0 
-

en 
:;: 
'° "' "' 0 
N 

(!) 
0 
..J 
w 
5 
I w 
0: 
0 en 

-13.0 
-
-
-
NOTES: 

c 
0 

[iJ 

91.60 

90.08 

88.55 

86.24 

>-.c c. 
Cl 

:;::: 

Ci5 

..,,.x,v 
> )< 

.,x,>) 

.,> » .,x, ) 

.,>-., » 
> ) ) 
>"> ) .,>..,,.) » ) .,>-.,» )<»> >'x ) 

October 22, 2008 DATE (FINISH): 

STRATIGRAPHY 

DESCRIPTION OF 
SOIL AND BEDROCK 

GROUND SURFACE 

FILL- sandy clay and gravel, very stiff, brownish grey, 
moist 

FILL- clayey sand and gravel, some asphalt fragments, 
dense, brownish grey, moist 

SILTY CLAY- trace sand, hard, grey, brown traces, wet 

-becoming stiff to very stiff 

r.. -becoming very stiff to hard 
End of Borehole 
Auger Refusal 

Assumed Bedrock 

J.Bennett 

October 22, 2008 

SAMPLE DATA 

"..J Ow 
c <I> o...J 

<I> Cll .0 <I> ro > 
OJ E 0 iii 0. ::J u ·- 0 

QJ lij E 0:: Cl 0. 0 0. 

% ppm 

x SS1 50 
-
x SS2 34 
--x SS3 30 
-
x SS4 55 
-
<-

!X SS5 67 
-

SS6 59 
-

,1- SS7 4 

ENCLOSURE No · 22 

BOREHOLE LOG 
Page: _1_ of _1_ 

LEGEND 
Split Spoon 

Shelby Tube 

[)]RC Rock Core 

Water Level 
0 Water content(%) 

t---i Atterberg limits (%) 
• N Penetration Index based on 

Split Spoon sample 
N Penetration Index based on 

cO Dynamic Cone sample 
.Q a to. Cu Shear Strength based on Field Vane ro o:: D Cu Shear Strength based on Lab Vane .::.-
QJ x s Sensitivity Value of Soil c QJ ... Shear Strength based on QJU 

o._ E Pocket Penetrometer 

N SCALE FOR TEST RES UL TS 
50kPa 100kPa 150kPa 200kPa 

10 20 30 40 50 '0 70 80 90 

20 1• 

33 
,_ 

8 • 
-8 - -

12 

13 ·-,_ -
R 4 



"' 
ill 
f-
0 
C9 

REFERENCE No.: T020556-A1 

BOREHOLE No.: 

ELEVATION: 

CLIENT: R.W.Tomlinson Ltd. 

PROJECT: Geotechnical Investigation 

LOCATION: Lot 26 and 27, concession 6, Ottawa, Ontario 

DESCRIBED BY: B.Beveridge CHECKED BY: 

DATE (ST ART}: October 21, 2008 DATE (FINISH): 

SCALE 

c 
0 

Depth 
BGS 

[jJ 

meters 88.76 

f-

f-

f--- 1.0 
f-

f-

f-

f-

ty2.0 
86.47 -

f--- 3.0 85.71 
f-- 85.41 
f-

f-

- 4.0 
f-

f--
f-

f--- 5.0 -
f-

f-

f-

f--- 6.0 
f-

f-

f-

f-

f--- 7.0 
f--
f--- 8.0 
f--
f-

f-

- 9.0 
f-

f-

f-

>. .c c. 
OJ :;:::; 

U5 

STRATIGRAPHY 

DESCRIPTION OF 
SOIL AND BEDROCK 

GROUND SURFACE 

VX FILL- silty clay, some organics, asphalt and rock 
x >< fragments, compact, brown, moist 
)< ><y> 
)< )< 
)< )< > 
><><" v> w ><><x 

x x FILL- sandy clay, some organics, asphalt, concrete » fragments, trace silt, loose, greenish grey, wet 
)< 

>< x FILL- silty sand, some organics, asphalt, concrete 
!\fragments, very loose, blackish brown, wet 

End of Borehole 
Auger Refusal 

Assumed Bedrock 

• f-

c5 
(f) >---10.0 

If-
0 w f-a. 
(f) f-

-
-11.0 

C9 f-

f-

-
-

0 -12.0 
0 
I" 
"? 
--

4'. 
-
-

'° -13.0 lO 
lO 
0 
N -
0 
f- -
C9 -
0 NOTES: ..J 
w 
..J 
0 
I 
w 
Cl'. 
0 
!l'.l 

RB2-02 

88.76 m 

J.Bennett 

October 21, 2008 

SAMPLE DATA 

::>-' cO 
"O C':' ow 

.Q a 
2 c OJ OJ ro o:: "'.0 > .$ OJ E 0 .:--
(J) 0. ::> (.) ·- 0 <lJ x 

<lJ E c OJ 
0:: <lJ "O 

CJ 0. o_ E 0 0. 

% ppm N 

-

x SS1 13 20 
-
-

x SS2 17 6 
-

6 SS3 63 7 

x SS4 21 R r-

ENCLOSURE No.: 23 

BOREHOLE LOG 
Page: _1_ of _1_ 

LEGEND 
SS Split Spoon 

ST Shelby Tube 

[(] RC Rock Core 

!' Water Level 
o Water content (%) 

1---i Atterberg limits(%) 
• N Penetration Index based on 

Split Spoon sample 
Penetration Index based on 
Dynamic Cone sample 

N 

A Cu 
o Cu 
s 

Shear Strength based on Field Vane 
Shear Strength based on Lab Vane 
Sensitivity Value of Soil ... Shear Strength based on 
Pocket Penetrometer 

SCALE FOR TEST RESULTS 
50kPa 100kPa 150kPa 200kPa 

10 20 30 40 50 60 70 80 90 

ii ... 

-- -

• 



REFERENCE No · .. T020556-A1 

BOREHOLE No.: RB3-01 
lhlS ECf>SOL ELEVATION: 87.96 m 

CLIENT: R.W.Tomlinson Ltd. 

PROJECT: Geotechnical Investigation 

LOCATION: Lot 26 and 27, concession 6, Ottawa, Ontario 

DESCRIBED BY: B.Beveridge CHECKED BY: J.Bennett 

DATE (START): October 22, 2008 DATE (FINISH): October 22, 2008 

SCALE STRATIGRAPHY SAMPLE DATA 

>- :J-' c .c: 
'O c Ow 

0 c. 
c"' Depth 'ffi'E DESCRIPTION OF E "'.0 "' > OJ w E 0 BGS +' SOIL AND BEDROCK (/) a. :::i u ·- 0 ;::-z w 

[iJ 0::: b8: U5 
meters 87.96 GROUND SURFACE % ppm 

...... "'Xx FILL- silty clay and gravel, some asphalt and sand, stiff, 
,_ > >, brownish green grey, moist x > > ,_ 

> y" ,_ 
> x"> 

-
1.0 x SS1 46 ...... > x'\ ,_ -

...... 86.41 fill SIL TY CLAY- some organics and gravel, stiff, brownish x ,_ SS2 5 
2.0 ,_ 

'--
,_ 
,_ 

3.0 
'--
,_ 
,_ 
,_ 

4.0 ,_ 
,_ 
,_ 
,_ 
I- 5.0 ,_ 
,_ 
,_ 
,_ 
I- 6.0 ,_ 
,_ 
,_ 
,_ 
I- 7.0 
-
,_ 
...... 
,_ 

- 8.0 ,_ 
,_ 
,_ 
,_ 

9.0 ,_ 
,_ 
,_ b 

0 . ,_ 
6 
Cl) '-10.0 

I'-
0 w 
0.. 
Cl) 
;;:: 
..., 
0.. 
0 

,_ 
,_ 
,_ 
,_ 
,_ 

' ,_ ;;; 
f-
0 
0 
I' 
({) 

,_ 

1-12.0 ,_ 
,_ 
,_ 

:;;: ' ,_ 
(0 
U) 
U) 
0 

f-
0 
0 
_J 

w 
6 
I w o:: 
0 
({) 

,_ 
'--
,_ 

NOTES: 

85.98 r._green, grey, moist 
End of Borehole 
Auger Refusal 

Assumed Bedrock 

ENCLOSURE No · .. 24 

BOREHOLE LOG 
Page: _ 1_ of _1 _ 

LEGEND 
Split Spoon 

Shelby Tube 

[l]RC Rock Core 

Water Level 
0 Water content(%) 

1---i Atterberg limits(%) 
• N Penetration Index based on 

Split Spoon sample 
• N Penetration Index based on 

cO Dynamic Cone sample 
.Q 0 t; Cu Shear Strength based on Field Vane n; o:: D Cu Shear Strength based on Lab Vane 

s Sensitivity Value of Soil w x 
c w .... Shear Strength based on w 'O 

o._ E Pocket Penetrometer 

N SCALE FOR TEST RESULTS 
50kPa 100kPa 150kPa 200kPa 

10 20 30 40 50 60 70 80 90 

31 ' • 
R ' 
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Ul 
f-
0 
(9 

REFERENCE No.: T020556-A1 

BOREHOLE No.: RB4-01 
ELEVATION: 89.62 m 

CLIENT: R.W.Tomlinson Ltd. 

PROJECT: Geotechnical Investigation 

LOCATION: Lot 26 and 27, concession 6, Ottawa, Ontario 

DESCRIBED BY: B.Beveridge CHECKED BY: 

DATE (START): October 22, 2008 DATE (FINISH): 

SCALE 

Depth 
BGS 

meters 

1--

1.0 
1--

1--

,__ 2.0 

1--

,__ 3.0 
1--

I-

4.0 
I-

,__ 5.0 
1--

,__ 6.0 
Cl 
,__ 7.0 

1--

1-- 8.0 
1--

1--

1-- 9.0 
1--

c: 
0 

[jj 

89.62 

88.10 

87.33 

86.62 

85.05 

83.52 

83.07 

82.61 

79.56 

>. .r:: 
0. 

Cl 
:;::; 

U5 

STRATIGRAPHY 

DESCRIPTION OF 
SOIL AND BEDROCK 

GROUND SURFACE 

FILL- silty sand, some clay, trace gravel, loose, brownish 
green, moist 

FILL- sand and gravel, trace clay and organics, compact, 
black, moist 

FILL- silty clay and asphalt fragments, some gravel, trace 
sand and organics, firm, brownish black, moist 

FILL- sandy clay, and asphalt, some gravel and organics, 
very stiff, brownish black, moist 

FILL- clayey sand and asphalt, some gravel, firm, 
brownish black, moist 

\,\) FILL- sand and gravel, some asphalt, trace organics, 
> ; r... very dense, black, moist 

v SIL TY CLAY- trace sand, organics, firm, yellow grey 
ti r\green, wet 

,( SIL TY CLAY- trace organics, gravel, stiff to very stiff, 
y grey, wet 

j} 
ofv 
j} 
j (,} 

Ir /IJ 

End of Borehole 
Auger Refusal 

Assumed Bedrock 

J.Bennett 

October 22, 2008 

SAMPLE DATA 

:J-' 
"O C'.' o LU 

.l!l 
c Q) Q) ro..o > £3 °' E 0 

(J) a. :J CJ - 0 
Q) 
0:: OJ a. 0 a. 

% ppm 

-
'X SS1 50 
f--

x SS2 34 

x SS3 34 
-

x SS4 34 

-Ix SS5 25 
f--

1X SS6 55 

--x SS? 55 

Jx SSS 67 
-

r 

X SS9 100 

X SS10 55 

cO 
.Q a rn o:: 
Q) x c Q) 
Q) "O 

o._ E 

N 

9 

27 

R 

5 

37 

16 

16 

50+ 

5 

ENCLOSURE No.: 25 

BOREHOLE LOG 
Page: _1_ of _1_ 

LEGEND 
SS Split Spoon 

ST Shelby Tube 

[fJ RC Rock Core 

!". Water Level 
o Water content(%) 

r--t Atterberg limits(%) 
• N Penetration Index based on 

Split Spoon sample 
Penetration Index based on 
Dynamic Cone sample 

N 

!!. Cu 
D Cu 
s 

Shear Strength based on Field Vane 
Shear Strength based on Lab Vane 
Sensitivity Value of Soil 

"' Shear Strength based on 
Pocket Penetrometer 

SCALE FOR TEST RESULTS 
50kPa 100kPa 150kPa 200kPa 

10 20 30 40 50 '0 70 80 90 

4 

-

' 

-- -

' • 
--

' • 

15 



REFERENCE No · .. T020556-A1 

BOREHOLE No.: ,._.. EC•SOL ELEVATION: 

CLIENT: R.W.Tomlinson Ltd. 

PROJECT: Geotechnical Investigation 

LOCATION: Lot 26 and 27, concession 6, Ottawa, Ontario 

DESCRIBED BY: B.Beveridge CHECKED BY: 

DATE (START): 

SCALE 

Depth 
BGS 

meters 

..... 

1.0 

'- 2.0 
..... 

..... 
3.0 

..... 

'- 4.0 

..... 

'- 5.0 

..... 

'- 6.0 ..... 

..... 
7.0 -

-
-
-
- 8.0 
-
-
-
-
- 9.0 
-
-
-b 

(') ·-
-10.0 c5 

(/) 
I-

0 w 
0. 
(/) 

..., 
0. 
(') 

ro-

-
-
'-11.0 ..... 
..... 

o ...... 
;;; 
f-
0 
0 
I' 
"' 

'-12.0 ..... 

:;: 
tO 
tll 
0 
N := 
(') g 
w 
c5 
I w 
0:: 
0 
"' 

'-13.0 

..... 
NOTES: 

c 
0 

Li] 

90.13 

87.84 
87.54 

>-.c 
0. 

Ol :;::: 

U) 

>:x>< 
)>)<> 

>"> > >, > 
>:x> 

x.>o.\ >,?> » > 
)< 

\.. "-

October 23, 2008 DATE (FINISH): 

STRATIGRAPHY 

DESCRIPTION OF 
SOIL AND BEDROCK 

GROUND SURFACE 

FILL- silty sand, some gravel, concrete and asphalt 
fragments, trace organics, silty clay, very dense, 
brownish black, dry 

-becoming very dense to dense 

FILL- silty clay, some asphalt, gravel, trace oxidation, 
l\hard, green grey brown, moist 

End of Borehole 
Auger Refusal 

ENCLOSURE No · .. 26 

RBS-01 BOREHOLE LOG 
90.13 m Page: _1_ of 1 

LEGEND 
[gj SS Split Spoon 

Shelby Tube 

[(]RC Rock Core 

J.Bennett Water Level 
0 Water content (%) 

October 23, 2008 f---i Atterberg limits(%) 
• N Penetration Index based on 

SAMPLE DATA Split Spoon sample 
• N Penetration Index based on 

:J--' cO Dynamic Cone sample 
o LU "O a._, .Q 0 "'Cu Shear Strength based on Field Vane 

2 c Q) Q) 1ii 0:: ro .o > D Cu Shear Strength based on Lab Vane 
.l'J w E 0 .p s Sensitivity Value of Soil UJ c. :J (.) Q) x 

Q) c Q) ... Shear Strength based on 0::: Ol c. Q) "O 

0 c. a..E Pocket Penetrometer 

% N SCALE FOR TEST RES UL TS ppm SOkPa 100kPa 150kPa 200kPa 
10 20 30 40 50 60 70 80 90 

-

x SS1 17 R 
-
-

IX SS2 17 35 --
-
!""' SS3 17 p0/5' ... 

r 



REFERENCE No · .. T020556-A1 

BOREHOLE No.: RBS-02 
lhlS· EC+SOL ELEVATION: 91.49 m 

CLIENT: R.W.Tomlinson Ltd. 

PROJECT: Geotechnical Investigation 

LOCATION: Lot 26 and 27, concession 6, Ottawa, Ontario 

DESCRIBED BY: B.Beveridge CHECKED BY: J.Bennett 

DATE (START): October 22, 2008 DATE (FINISH): October 22, 2008 

SCALE STRATIGRAPHY SAMPLE DATA 

>- ::; _J 
c ..c::: ow 
0 Cl. "O 2:' o._, c Q) Q) Depth DESCRIPTION OF 2 cu .0 > OJ SOIL AND BEDROCK 

cu °' E 0 (.) BGS :;::; ii5 0. :::l (.) ·- 0 
i-'.':'Z Q) 

i:iJ n:: 
U5 Cl 0. 0 0. 

meters 91.49 GROUND SURFACE % ppm 

- ,.:<\ FILL-silty clay, some gravel, trace organics, very stiff, 
I- >'>) greensih grey, moist »x > 

>'>) -
'-- 1.0 »:x ) x SS1 25 

>,.">\> 
89.97 FILL- silty clay, some organics, very soft, brownish black, x SS2 5 - 2.0 

'-
I-

3.0 
'-

I-

'-- 4.0 
'-

I-

5.0 
:!-

I-

'-

I-

6.0 
'-,_ 
'-,_ 

7.0 
'-

-
-
-
'-- 8.0 
-
-
-

- 9.0 
-

b '-'-
(.') 
_J 
0 
(J) -10.0 
I-u w 

()._ 
(J) 

0: 
(.') 

"' 9 

-
'-

-
-11.0 
-
I-

-;;; ,-
1-u 
0 
I" 
"' 

-12.0 
-
'-

'-
' -

1ll 
0 g 
(.') 
0 
_J 

w 
5 
I w 
!l'.'. 
0 

"' 

-13.0 
-
-
-

NOTES: 

89.20 

x > "»» 
>Y> 
x'x \ 

)< > 
88.44 

>" ) 

> ) » »») > > 

86.92 

,.>,,. ) 
> > 

86.16 
>'>» .,>)<) 
> 

85.39 
85.24 

L- y 

of 

¥ y 
82.60 Hf 

81.13 
,,r[,( A 

dry 
-

FILL- silty clay, trace organics, sand, gravel, firm, brown, x SS3 9 moist -
FILL-silty clay, some gravel, trace organics, oxidation, x firm, brownish green, moist SS4 55 

-
r-

'X SSS 55 
-

FILL- silty clay some asphalt and gravel, hard, brown, 
'X SS6 36 black, moist -

FILL- silty clay, some sand, trace oxidation, firm, x SS7 59 brownish green, moist 
-I\ TOPSOIL- some organics, trace sand, very soft, black 

wet rx SSS 75 
-SIL TY CLAY- trace sand, oxidation and organics, very 

stiff, greyish green, moist 

-

x SS9 100 
-

SIL TY CLAY AND GRAVEL- very stiff, grey, wet -

x SS10 63 
-

End of Borehole 
Auger Refusal 

Assumed Bedrock 

ENCLOSURE No · 27 

BOREHOLE LOG 
Page: 1 of _1_ 

LEGEND 
[gj SS Split Spoon 

Shelby Tube 

[(]RC Rock Core 

Water Level 
0 Water content (%) 

t---i Atterberg limits{%) 
• N Penetration Index based on 

Split Spoon sample 
• N Penetration Index based on 

cO Dynamic Cone sample 
.Q 0 " Cu Shear Strength based on Field Vane ro n:: D Cu Shear Strength based on Lab Vane 

s Sensitivity Value of Soil Q) x 
c Q) ... Shear Strength based on Q) "O 
o.._s Pocket Penetrometer 

N SCALE FOR TEST RESULTS 
50kPa 100kPa 150kPa 200kPa 

10 20 30 40 50 60 70 80 90 

8 • • 
3 ,_ 

8 • 
-7 -

9 • • 

4 -- -
3 • 
9 

7 -- -

63 --



REFERENCE No · .. T020556-A1 

BOREHOLE No.: 
lhlS EC+SOL ELEVATION: 

CLIENT: R.W.Tomlinson Ltd. 

PROJECT: Geotechnical Investigation 

LOCATION: Lot 26 and 27, concession 6, Ottawa, Ontario 

DESCRIBED BY: B.Beveridge CHECKED BY: 

DATE (START): November 13, 2008 DATE (FINISH): 

SCALE 

Depth 
BGS 

meters 

.__ 

1-- 1.0 .__ 

1-- 2.0 

.__ 

1-- 3.0 .__ 

.__ 

.__ 
1-- 4.0 .__ 

.__ 

.__ 
1-- 5.0 .__ 
.__ 

.__ 
1-- 6.0 
.__ 

.__ 
1-- 7.0 
-
-
-
-
- 8.0 
-
-
-
-
- 9.0 
-

b --
(9 ·-6 
U) -10.0 

1-
0 w n. 
U) 

...., 
a_ 
(9 

co 
0 

-
-
-
-11.0 
-
-

' -2 
0 
0 
I" 
<D 

-
-12.0 -
-
'-;;: 
' -co 

\fl 

(9 
0 
_J 

w 
6 :r: 
w 
Q'. 
0 
<D 

-13.0 -
-
-

NOTES: 

c 
0 
'ill'E 
[jJ 

93.73 

92.66 

92.05 

91.29 
91.14 

87.63 

87.02 

STRATIGRAPHY 

>. .r::; 
c. 
f:! DESCRIPTION OF 
Ol SOIL AND BEDROCK :;::; 

U5 
GROUND SURFACE 

''x )< )< FILL- sand and gravel, compact, brown, dry 
">< '> >,_ >> > >)< > 

[/ I/ SILTY CLAY- trace sand and organics, stiff, greyish 
Lt "v green, moist 1.¥ I.I' J 

lli'1' 
SIL TY SAND- compact, greenish brown, wet 

Li 
, l\SIL TY CLAY- stiff, brown, wet 

SIL TY CLAY- some gravel, trace sand, very stiff, grey, 

LJ 
>'y wet 
YI/ 

1 
,,, 
y ,, 

LJ 1y 
I/ 

LJ 
1 1/ 

j' 
IA ,r, 

LJ 1 SILTY CLAY- some gravel, trace sand, hard, grey, wet 

IA'l.r 
End of Borehole 

ENCLOSURE No · .. 28 

RB10-01 BOREHOLE LOG 
93.73 m Page: _1_ of _1_ 

LEGEND 
Split Spoon 
Shelby Tube 

(]]RC Rock Core 

J.Bennett '.!'. Water Level 
0 Water content(%) 

November 13, 2008 1---l Atterberg limits (%) 
• N Penetration Index based on 

SAMPLE DATA Split Spoon sample 
• N Penetration Index based on 

:;__, 
cO Dynamic Cone sample 

"O ow a.__, .Q a e:, Cu Shear Strength based on Field Vane c"' "' >'if- ro a:: 2 cu .0 > D Cu Shear Strength based on Lab Vane _:g IDE 0 u .lo - s Sensitivity Value of Soil (J) a. ::l u - 0 Q) x 
Q) c Q) a:: Q) "O .. Shear Strength based on Ola. o._ E Pocket Penetrometer o"-
% N 

SCALE FOR TEST RESULTS 
ppm SOkPa 100kPa 150kPa 200kPa 

10 20 30 40 50 '0 70 80 90 

x SS1 55 14 -
--
x SS2 71 14 •• 
;---
x SS3 50 13 -
;--

-
,r x SS4 75 28 • --x SSS 67 24 -- -

;---
IX SS6 92 38 • .. 
;--

-
1X SS7 83 18 ----
x SSS 42 35 • .. 
-

x SS9 75 36 -- -



REFERENCE No.: T020556-A1 

BOREHOLE No.: RB10-02 
ELEVATION: 91.71 m 

CLIENT: R.W.Tomlinson Ltd. 

PROJECT: Geotechnical Investigation 

LOCATION: Lot 26 and 27, concession 6, Ottawa, Ontario 

DESCRIBED BY: B.Beveridge CHECKED BY: 

DATE (START): November 13, 2008 DATE (FINISH): 

SCALE 

c 
.Q Depth m"E 

BGS 
[ij 

meters 91.71 

90.95 
,__ 1.0 

90.03 
,__ 2.0 

,__ 3.0 88.66 

88.05 
,__ 4.0 

5.0 
'--

6.0 

7.0 

8.0 

g;=-12.0 
r ro 
;;: 

>--13.0 
'--N 

0 
f--
(.9 '--
0 NOTES: _J 

w 
6 :r: w 
Cl:'. 
0 
Ill 

>. .c c. 
OJ 

U5 

STRATIGRAPHY 

DESCRIPTION OF 
SOIL AND BEDROCK 

GROUND SURFACE 

Vx FILL- sand and gravel, compact, brown, dry x,>.,,_ .,,_ >, 
Auger refusal at 0.76m. Moved 0.91m ahead, drilled to 
0.76m and resumed sampling 

FILL - sand and gravel, compact, brown, gray 

FILL- silty sand, some organics, dense, multicolorm trace 
gravel, dry 

End of Borehole 
Auger Refusal 

Assumed Bedrock 

J.Bennett 

November 13, 2008 

SAMPLE DATA 

::> _J 
ow "O i':' c Q) ,'!? "'.0 Q) 

> "' Q) E 0 (.) 
(ij 0. ::> () ·- 0 

i'.'='Z Q) 
fl'.'. Cl Cl. 00. 
% ppm 

x SS1 67 
-

x SS2 8 
-
-

x SS3 33 
-
-

SS4 0 
-

x 885 83 

c Cl 
.Q a 
1ii fl'.'. 
;o-
Q) >< c Q) 
Q) "O 
0...£: 

N 

29 

R 

23 

4 

45 

ENCLOSURE No.: 29 

BOREHOLE LOG 
Page: _1_ of _1_ 

LEGEND 
SS Split Spoon 

ST Shelby Tube 

[I] RC Rock Core 

!' Water Level 
o Water content(%) 

t--t Atterberg limits (%) 

• 

• N Penetration Index based on 
Split Spoon sample 

• N 

t> Cu 
D Cu 
s 

Penetration Index based on 
Dynamic Cone sample 
Shear Strength based on Field Vane 
Shear Strength based on Lab Vane 
Sensitivity Value of Soil 
Shear Strength based on 
Pocket Penetrometer 

SCALE FOR TEST RESULTS 
50kPa 1 OOkPa 150kPa 200kPa 

10 20 3n 40 50 60 70 80 90 

--

--



f--
0 
(') 

REFERENCE No · .. T020556-A1 

BOREHOLE No.: 
lhlS·PEC•SOL ELEVATION: 

CLIENT: R.W.Tomlinson Ltd. 

PROJECT: Geotechnical Investigation 

LOCATION: Lot 26 and 27, concession 6, Ottawa, Ontario 

DESCRIBED BY: B.Beveridge CHECKED BY: 

DATE (START}: November 14, 2008 DATE (FINISH): 

SCALE STRATIGRAPHY 

>-
c .<:: 
0 0. 

Depth +;:;-. DESCRIPTION OF ro E Cl BGS "" SOIL AND BEDROCK 
[jJ 

U5 
meters 89.34 GROUND SURFACE 

- >\ FILL- sand and gravel, dense, brown, dry 
- >)< y 
- )< >, 
- x x )< 

- 1.0 x y 
- >)< x )< 

- »< X)' 
- ><x )< 

::Y2.o 
)< ><x 

><x - x ><x - 86.88 -
86.83 y TOPSOIL- trace sand, soft, black, wet 

-
- 3.0 86.44 [\SILTY CLAY- black, trace organics, wet, soft 
- SIL TY CLAY- trace organics, sand, very stiff, greyish - i d: moist - 85.76 
c- End of Borehole 
- 4.0 Auger Refusal - Assumed Bedrock -
-
c-
- 5.0 ---c-
f- 6.0 ----
f- 7.0 --c--
f- 8.0 
c---c-
- 9.0 
c---. c-

c5 
(/) -10.0 

le-u w 
0.. 
(/) 

...., 
0.. 
(') 

,.'.. 
u 
0 
:C 

"" 
0 

(') 
0 _, 
w _, 
0 
I 
w 
D:'. 
0 
<D 

--c-
-11.0 
c-
>-
-
-
-12.0 
-
-
-
-
-13.0 
-
-
-

NOTES: 

ENCLOSURE No · .. 30 

RB10-03 BOREHOLE LOG 
89.34 m Page: _1_ of _1_ 

LEGEND 
Spl'it Spoon 

Shelby Tube 

[l]RC Rock Core 

J.Bennett y Water Level 
0 Water content(%) 

November 14, 2008 ,__, Atterberg limits(%) 
• N Penetration Index based on 

SAMPLE DATA Split Spoon sample 
• N Penetration Index based on 

::l__J cO Dynamic Cone sample 
i::' ow 1J .9 a " Cu Shear Strength based on Field Vane c"' "' °' a: 2 "'.0 > o Cu Shear Strength based on Lab Vane 

2 m E 0 .:--
Cf) c. ::i CJ - 0 Q) x s Sensitivity Value of Soil .:=-z Q) E c Q) ... Shear Strength based on 0:: Q) "O 

Cl a. a_ E 0 a. Pocket Penetrometer 

% N 
SCALE FOR TEST RESULTS 

ppm 50kPa 100kPa 150kPa 200kPa 
10 20 30 40 50 60 70 80 90 

x SS1 59 32 
,_ ·-

-
-

x SS2 9 13 • --
x SS3 5 5 --
-
-

l x SS4 46 11 I 

;-

x SSS 5 R .. 
- -



 

A P P E N D I C E S 
 



 

A P P E N D I X  A 
 

TEST PIT LOGS AND MONITORING WELL LOGS  
(BLOCK 1/ORGAWORLD) 



b 
(!) 
--' 0 
(J) 

u w 
(L 
(J) 

(!) 

I 

03' 
0 

6 z 
Q 
f--
;;: 
"' "' "' 0 
N 

(!) 
g 
f--
0:: 
f--
(J) 
w 
f--

REFERENCE No · T020556-A1 ENCLOSURE No · 31 .. .. 

TEST PIT No.: TP7-01 
INSPEC-SOL TEST PIT REPORT ELEVATION: 309.88 ft 

CLIENT: R.W.Tomlinson Ltd. 
LEGEND 

GSE - GRAB SAMPLE (environmental) 
PROJECT: Geotechnical Investigation GS - GRAB SAMPLE (geotechnical) 

Cu - SHEAR TEST 
LOCATION: Lot 26 and 27, concession 6, Ottawa, Ontario 

CHEM - CHEMICAL ANALYSIS 

DESCRIBED BY: B.Beveridge DATE: ovc - ORGANIC VAPOR CONCENTRATlm 
INF - INFILTRATION 

CHECKED BY: J.Bennett DATE: -WATER LEVEL 

Depth Elevatior 0 Sample ovc Tests IX .c 
(ft) E STRATIGRAPHY Type & 

Feet Metres >. Number Type 309.88 (/) ppm 
- ">< '/ FILL- silty sand, some clay, organics, brick, asphalt, concrete - - )/· x) fragments, brown black, moist 

1 -- '/ x> 
- X) 

- - 0.5 0x ><.) x 
2 -- x 

2.3 - 307.54 -Water infiltration was noted @ 0.6m BGS -- - } SILTY CLAY- some cobbles, organics, brownish grey, wet, organic y 
3 -- }j } odour 

- 1.0 -_ :r j :r 4 --
- :r 1 :r - -

5 -
..___ 1.5 
._ 

IAIA 5.5 -i- 304.38 
End ofTest Pit 

6 _ .... 
Shovel Refusal ._ 

-.__ 2.0 Assumed Bedrock 

7 -
._ 

\-

- .... 
8 -

._ 

2.5 
-<--

9 - \-

\-
_._ 

10 
\-- 3.0 - ._ 

_._ 

11 
\-

- ._ 

3.5 
._ 

12 -
\-

_._ 
\-

13 - - 4.0 
--

-
14 -_ 

_\-

4.5 15 -._ _ .... 
._ 

16 -._ 
- \-- 5.0 

._ 

17 
._ -
\-

18 - ..___ 5.5 
._ 

- ._ 

19 -<--

\--
\-- 6.0 



REFERENCE No.: T020556-A1 ENCLOSURE No.: 32 

TP7-02 TEST PIT No.: 
ELEVATION: 

INSPEC-SOL 
305.91 ft TEST PIT REPORT 

CLIENT: R.W.Tomlinson Ltd. 
LEGEND 

PROJECT: ________________ _ 
GSE - GRAB SAMPLE (environmental) 
GS - GRAB SAMPLE (geotechnical} 

LOCATION: Lot 26 and 27, concession 6, Ottawa Ontario 
Cu - SHEAR TEST 
CHEM - CHEMICAL ANALYSIS 

DESCRIBED BY: ____ _ DATE: ___ _ OVC - ORGANIC VAPOR CONCENTRATIOf\ 
INF - INFILTRATION 

CHECKED BY: J.Bennett DATE: -WATER LEVEL 

Sample OVC Tests IX Type & 1-----+--- -
Number ppm Type INF 

Depth Elevatior 0 ..c 
(ft) E STRATIGRAPHY 

Feet Metres >-
305.91 (/) 

- x )< 0 FILL- silty clay, some asphalt, concrete, reinforced steel, wood - x )< xx fragments, brown, moist - )' 
1 -- x x > - ><:.)< -)') - - 0.5 xx x 
2 -- >? )' 

- xx )< 

- - )<)< )< 

3 -- )< 

·/ - 1.0 x,x -)) - - x) 
4 -- x>x X) 

- » )< ) 

»x )<) 

1-- 1.5 x x) 
5 - )<)< )<) ,x ) 

-1- »>< 
6 

,x )< ) 
)<)< ><°"> - 1-- 2.0 
.,.x > »>< 

7 _1- » 
) )< » 

!)>)< ) 
8 - »> ) 

1-- 2.5 '>;> -<- »>< )) 

9 - 1- » \ ,,.,. ) v » .) 
10 - I- 3.0 X/ x». )<) 

-1- x"x x> 
11 x». >? - )<> .) 

3.5 
x ) 

11.5 - 1-- 294.41 
O> 1-faB -: 294.07 .\ TOPSOIL- some organics, black, moist -Q SILTY CLAY- some sand, trace organics, greenish brown, moist 
"' _1-

f-
0 1'&?1 -(!) 4.0 292.82 

End of Test Pit _, 
0 _1-
(/) 

I 1-u 14 -w a. 
(/) 

1-- 4.5 
15 -1-

(!) 

'° _1-
0 

1-;:' 16 > 0 - 5.0 z er 
I- 17 :;: 
<O _1-
:g 
0 18 -N 1-- 5.5 0 
f-
(!) -
g 
f- 19 -1-
a: 
f- -
(/) 6.0 w 
f-



REFERENCE No.: T020556-A1 

IN SPEC-SOL 
TEST PIT No.: TP6-01 

ELEVATION: __ _ 

CLIENT: R.W.Tomlinson Ltd. 

PROJECT: Geotechnical Investigation 

LOCATION: 

DESCRIBED BY: DATE: November 10 2008 

CHECKED BY: J.Bennett 

Depth levatio 
(ft) 

Feet Metres 302 _56 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

°' 12 Q 

;n 
I-
0 13 (!) 
_j 
0 
UJI 
0 14 w a. 
UJ z 

1fs8 
(') 

15.5 
b 
; 16 

16.3 
16.7 

.c 17 
1 
IB 
lO 
0 18 N 
0 
I-
(') 
0 
-' 19 I-a: 
I-
UJ w 
I-

0.5 

1.0 

1.5 

2.0 

2.5 

3.0 

3.5 

4.0 

4.5 

5.0 

5.5 

6.0 

287.81 

287.06 

286.23 
285.89 

DATE: 

STRATIGRAPHY 

FILL- silty clay, some asphalt, concrete and wood fragments, 
brownish black, moist 

SIL TY CLAY -trace organics, brownish green, wet 
-Water infiltration was observed at 4.6m SGS 
SIL TY SAND- trace cobbles, trace organics, greyish black, wet 

SIL TY CLAY- trace cobbles, grey, wet 
End ofTest Pit 

ENCLOSURE No.: 33 

TEST PIT REPORT 

LEGEND 

GSE - GRAB SAMPLE (environmental) 
GS - GRAB SAMPLE (geotechnical) 
Cu - SHEAR TEST 
CHEM - CHEMICAL ANALYSIS 
OVC - ORGANIC VAPOR CONCENTRATIO 
INF - INFILTRATION 

-WATER LEVEL 

Sample OVC Tests .!'. 
Type & f----+-----1 

Number ppm Type INF 



a> 

i?; 
I-
0 
(!) 

0 
(/) 

REFERENCE No.: T020556-A1 

INSPEC-SOL 
TEST PIT No.: TPG-02 
ELEVATION: 297.11 ft 

CLIENT: R.W.Tomlinson Ltd. 

PROJECT: Geotechnical Investigation 

LOCATION: Lot 26 and 27, concession 6, Ottawa, Ontario 

DESCRIBED BY: B.Beveridge DATE: November 10 2008 

CHECKED BY: J.Bennett 

Depth Elevation E 
STRATIGRAPHY (ft) 

Feet Metres 297.11 en 

1 

2 

3 

4 

5 

6 

7 

8 

9 
9.5 

11 

12 

13 

I--
I-

_,_ 

I-
-

_,_ 
I-- I-

_,_ 
1--

-,_ 

_1-

I-

-,_ 
I---
I-

- I-

I--
I-

- 1--

I--
I-

-,_ 
I--

-1-

I-
-

I-

--
--

--
--
I-

_1--

I-

-
I-

_,_ 
I-

- 1--

-'-

0.5 

1.0 

1.5 

2.0 

2.5 

3.0 

3.5 

4.0 

287.61 
287.28 TOPSOIL-some organics, black, moist 

VViJ\-Water infiltration observed at 2.90m BGS 
tll!ilj SILTY SAND- some organics.blackish grey, wet 

1111111111 

ENCLOSURE No.: 34 

TEST PIT REPORT 

LEGEND 

GSE - GRAB SAMPLE (environmental) 
GS - GRAB SAMPLE (geotechnical) 
Cu - SHEAR TEST 
CHEM - CHEMICAL ANALYSIS 
OVC - ORGANIC VAPOR CONCENTRATIOI\ 
INF - INFILTRATION 
Y - WATER LEVEL 

Sample OVC Tests IX Type & 1-----+----l -

Number ppm Type INF 

r 

I 1-
283.36 u w 1 . -,_ 283.19 1LLLL1' \SIL TY CLAY- some sand, trace organics, brownish grey, wet ,r 

[l_ 
(/) -'-

I-- 4.5 a: 15 -,_ 
l'J 

End ofTest Pit 

"' 
_,_ 

0 
I-

16 -,_ 
> 0 _1-- 5.0 z 
IL I-

I- 17 -,_ :;: 
"' - I-

"' "' I-
0 18 N - I-- 5.5 0 
I-

I-

l'J -
0 I-
-' 19 -1-I-a: I-

I- -(/) 6.0 w 
I-
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REFERENCE No · .. T020556-A1 ENCLOSURE No · .. 35 

INSPEC-SOL 
TEST PIT No.: TP2-01 

TEST PIT REPORT ELEVATION: 284.97 ft 

CLIENT: R.W.Tomlinson Ltd. 
LEGEND 

GSE - GRAB SAMPLE (environmental) 
PROJECT: Geotechnical Investigation GS - GRAB SAMPLE (geotechnical) 

Cu - SHEAR TEST 
LOCATION: Lot 26 and 27, concession 6, Ottawa, Ontario 

CHEM - CHEMICAL ANALYSIS 

DESCRIBED BY: B.Beveridge DATE: November 10 2008 ovc - ORGANIC VAPOR CONCENTRATIOI\ 
INF - INFILTRATION 

CHECKED BY: J.Bennett DATE: '.!'. - WATER LEVEL 

Depth l::levatior 0 Sample ovc Tests x .0 

(ft) E STRATIGRAPHY Type & 
Feet Metres >. Number Type 284.97 (/) ppm 

0.3 '- 284.64 MJ !\TOPSOIL-some organics and rootmat, black, moist, water infiltration [. 
- at surface 0.7 '- 284.31 

1 \SIL TY CLAY-trace organics, brownish grey, wet -1 
'- End of Test Pit - 0.5 ...._ 

Shovel Refusal 2 _._ 
Assumed Bedrock 

'--
3 -'-,__ 1.0 - '-

4 
'-

- ._ 
5 -

...._ 1.5 
'-

-
6 - '-._ 

- ,__ 2.0 
7 - '-

-<-

8 _'-
...._ 2.5 

-<-

9 - '-

--
10 - 3.0 - -

--
-

11 - -
-- 3.5 

-12 - -
--

-
13 - - 4.0 

--
-

14 - -
_._ 

...._ 4.5 15 -._ 
_ .... 

'-

16 
_'-- 5.0 ._ 

17 - .... 
'--

18 - - 5.5 _-
-

19 -<-

- 6.0 
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_J 

0 en 
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Oil 
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I-
;;;: 
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0 
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0 
_J 

I-
0:: 
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REFERENCE No.: T020556-A1 

INSPEC-SOL 
TEST PIT No.: __ _._T'--'P3,,_·=-01,__ __ 
ELEVATION: __ _.,2,__,,,8"""8,_,,,.8c..!.1 _,_,ft,___ __ 

PROJECT: ___ ______________ _ 

LOCATION: ________ _ 

DESCRIBED BY: B.Beveridge 

CHECKED BY: J.Bennett 

Depth Elevatior 0 
.0 

(ft) E 
Feet Metres >. 

288.81 (/) 

-- - }1} 1 --
- }j} - - 0.5 

2a) -- 286.81 
,(l,( ,( 

-- -

3 --
- 1.0 - -

4 --
-

- -

5 - 1.5 
-'""-

6 -

- ....__ 2.0 
7 _'--... 
8 - ... 

.__ 2.5 

9 - ... ... 
_._ 

10 - 3.0 
_._ 

... 
11 - ... 

3.5 
12 -: 

_ ... ... 
13 - 4.0 _ ... ... 
14 - ... _ ... 

4.5 
15 --

- ... 
16 - ... 

- ..__ 5.0 ... 
17 - ... 

- ... 
18 - .__ 5.5 ... - ... 
19 --

-
- ..__ 6.0 

DATE: November 10 2008 

STRATIGRAPHY 

SIL TY CLAY- some organics.brown, moist 

End ofTest Pit 
Shovel Refusal 

Assumed Bedrock 

ENCLOSURE No.: 36 

TEST PIT REPORT 

LEGEND 

GSE - GRAB SAMPLE (environmental) 
GS - GRAB SAMPLE (geotechnical) 
Cu - SHEAR TEST 
CHEM - CHEMICAL ANALYSIS 
OVC - ORGANIC VAPOR CONCENTRATIOf\ 
INF - INFILTRATION 

-WATER LEVEL 

Sample OVC Tests x 
Type & f---+---- -
Number ppm Type INF 



REFERENCE No.: T020556-A1 ENCLOSURE No.: 37 

TEST PIT No.: 
ELEVATION: 

TP4-01 
IN SPEC-SOL TEST PIT REPORT 293.01 ft 

CLIENT: R.W.Tomlinson Ltd. 
LEGEND 

GSE - GRAB SAMPLE (environmental) 
PROJECT: Geotechnical Investigation GS - GRAB SAMPLE (geotechnical) 

Cu - SHEAR TEST 
CHEM - CHEMICAL ANALYSIS 

LOCATION: Lot 26 and 27, concession 6, Ottawa, Ontario 

OVC -ORGANIC VAPOR CONCENTRATlm 
INF - INFILTRATION 

DESCRIBED BY: B.Beveridge DATE: ___ _ 

CHECKED BY: J.Bennett -WATER LEVEL 

Depth Elevatior 0 Sample ovc Tests IX .0 
(ft) E STRATIGRAPHY Type & 

Feet Metres >- Number Type 293.01 (/) ppm 
I- x ><,/ FILL- silty clay, some asphalt, concrete, reinforced steel and wood 

- )< )< x fragments, brown, moist I- )< >><x 
1 -1- x >"x 

I- x><x><x - I-- 0.5 )< >» 
x >"x 

2 _1-

)< >><x 
I- x >"x -
I- )< >><x 

3 _I- x >"x 
I-- 1.0 ><»» 

- I- )< >><x 
x >"x 

4 - I-

)< >><x 
I- x - I-

I-- 1.5 \>;.>; 
5 - >> I-

- I- »x 
>><x 

6 - I- ' ,>, 
I- >;.> 

- I-- 2.0 »»>' 
7 - I- )< ,>, 

I- )< >)<> 
- .... )< ,>, 

I- > >><x 
8 - )< 

I-- 2.5 
-1-

)< '\> 
I-

)< »> 
9 - )< »> 

I-

--
- 3.0 

)<x 
10 - l'>Y - x x"x -- x x><x 
11 

- x x"x - - x x><x 
-- 3.5 x >"> 

- x x><x 
12 - - xh 

x"'x"x -- x -
13 - - 4.0 

x ><xx 
><xx>< --

-
14 -_ 0h 

><'><x,"x -- )< )< )< 

1iss -
I-- 4.5 278.26 
I- End of Test Pit 

"' Q 

"' I-
0 
(.') 

0 en 
I u w a. en 

a'. 
(.') 

- I-a;-
0 

I-

16 -1-

6 z 5.0 _1--

er I-
I-
:;: 17 - .... 
[g - I-

"' I-
0 
N 
0 
I-

18 - I--

I-
5.5 

(.') -
0 .... 
-' 
I- 19 -1-

n: 
I-en w 

-
I-- 6.0 

I-



REFERENCE No.: T020556-A1 

INSPEC-SOL 
TEST PIT No.: TP4-02 
ELEVATION: 291.24 ft 

CLIENT: R.W.Tomlinson Ltd. 

PROJECT: ________________ _ 

LOCATION: Lot 26 and 27, concession 6, Ottawa, Ontario 

DESCRIBED BY: -'B""'.c.=B-"e-'-'ve::..or.:..:id'""'g""e ____ _ DATE: November 1 O 2008 

DATE: CHECKEDBY: _____ _ 

Depth Elevation E 
(ft) Feet Metres 291 _24 (/) 

-
'-

1 _..._ 

0.5 
2 

3 
1.0 

4 _ .... 

5 1.5 
-..._ 

6 -'"" 
2.0 

7 _'-

8 -
I- 2.5 

-<--

9 

_"----- 3.0 281.41 
'-_._ 

11 -._ 
3.5 

STRATIGRAPHY 

FILL- silty clay, some asphalt, brick, concrete, gravel, wood, 
brownish black, moist 

-water infiltration observed at 3.0m BGS 

End ofT est Pit 

m 
12 

ill 

§ 13 
...J 
0 

14 
0.. 
(/) 

fu 15 
'° 0 

4.0 

-._ 
_._ 

4.5 -._ 
_'-

ENCLOSURE No.: 38 

TEST PIT REPORT 

LEGEND 

GSE - GRAB SAMPLE (environmental) 
GS - GRAB SAMPLE (geotechnical) 
Cu - SHEAR TEST 
CHEM - CHEMICAL ANALYSIS 
OVC - ORGANIC VAPOR CONCENTRATIOI\ 
INF - INFILTRATION 
Y -WATER LEVEL 

Sample OVC Tests x 
Type & 1----1------< -

Number ppm Type INF 



REFERENCE No.: T020556-A1 ENCLOSURE No.: 39 

INSPEC-SOL TEST PIT REPORT 
TEST PIT No.: 
ELEVATION: 

TP4-03 
271.42 ft 

CLIENT: R.W.Tomlinson Ltd. 
LEGEND 

GSE - GRAB SAMPLE (environmental) 
GS - GRAB SAMPLE (geotechnical) 
Cu - SHEAR TEST 
CHEM - CHEMICAL ANALYSIS 

LOCATION: ________ 

OVC - ORGANIC VAPOR 
INF - INFILTRATION 

DESCRIBED BY: --'B=·=B=-ev'-"e"""'ri=dg"-'e'------ DATE: 

CHECKEDBY: _____ _ DATE: ----------- I - WATER LEVEL 

Sample OVC Tests x 
Type & 1----1----1 -
Number ppm Type INF 

Depth B 
(ft) 

Feet Metres 271 .42 en 
STRATIGRAPHY 

0.3 '--
0.7 '-

1 -'-

'-

271.09 TOPSOIL- some organics, black, wet, water infiltration at surface _ 
270.76 JWl, SIL TY SAND- some organics, trace oxidation, brownish green, wet r 

; iY; SIL TY CLAY- some organics, trace oxidation, grey, wet 

111 
1 

tff 1 
1 
1 

j 
j 
j 

1 \;r j 
1Ll j 
1Ll j 
1 

- 0.5 
2 -'-

'-
-

'-

3 -'-

'----- 1.0 
-'-

4 -'-
'-

-'-

5 - '-- 1.5 ._ 
-'-

6 _'-

'-
- '----- 2.0 

7 - '-

'-

8 - '-

2.5 ---
9 -

--
10 3.0 

11 -= 
11.5 -- 3.5 
12 

in _..__ 

§ 13 -=- 4.0 
...J 
0 
cnl 
0 
w n_ 
en 

14 -'-_ .... 
'--

15 _ .... 
16 

'------ ._ 
17 -._ 

-
18 -

'-- ._ 
19 --

--
-

4.5 

5.0 

5.5 

6.0 

259.92 
End ofTest Pit 
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REFERENCE No.: T020556-A1 ENCLOSURE No.: 40 

TEST PIT No.: __ _,_T'-'PS,,.__·_,._01,____ __ 
ELEVATION: __ _,,,2=9,,,_,8.""'82=-..!..>.ft __ _ 

INSPEC-SOL TEST PIT REPORT 

CLIENT: R.W.Tomlinson Ltd. 
LEGEND 

PROJECT: Geotechnical Investigation 
GSE - GRAB SAMPLE (environmental) 
GS - GRAB SAMPLE (geotechnical) 
Cu - SHEAR TEST 
CHEM - CHEMICAL ANALYSIS LOCATION: 

DESCRIBED BY: ____ _ DATE: November 10 2008 OVC - ORGANIC VAPOR CONCENTRATlm 
INF - INFILTRATION 

CHECKEDBY: _____ _ DATE: I -WATER LEVEL 

Sample OVC Tests x 
Type & 1----1--------< -

Number ppm Type INF 

Depth :=.1evatior :8 
(ft) [ 

Feet Metres 298.82 (./) 
STRATIGRAPHY 

FILL-silty clay, some brick, asphalt, concrete, gravel, cobbles, trace 
organics, brownish black, moist 

1 
'-- 0.5 

2 -'-

3 -'-
I- 1.0 

4 
-._ 

5 _,__ 1.5 

6 _'-

-I-- 2.0 
7 -

'-
-1-

8 _'-
2.5 

-Water infiltration observed at 2.5m BGS 

9 -._ 

288.99 
End of Test Pit 

'-11 -'-
3.5 

'-

12 -

-'-
'-13 -
I- 4.0 

_'-

14 -
-'-

4.5 15 
_,_ 

16 -,_ 
_,_ 5.0 

1-

17 -,_ 

-
'-

18 - I- 5.5 
1--
1-

19 _,_ 

-
I- 6.0 f-L._ __ ...L,. __ --11--__ ...L,. _ _!,_ ________________________ 1..-__ --1-___ 1..-__ --1-__ --1 



REFERENCE No.: T020556-A1 

IN SPEC-SOL TEST PIT No.: __ T_,_,,P_,1'-"'-0_,,·0""-1 __ _ 
ELEVATION: __ _.,2"""8:><,,5.'-'--76"'--'-'-ft __ _ 

CLIENT: ---"--R""'.W-'-'-'-.T-=-o"'m=lin=s=o'-'-n-=Lt=d-'--. -----------------

PROJECT: ______________ _ 

LOCATION: ________ 

DESCRIBED BY: DATE: 

CHECKEDBY: __ J._B_en_n_e_tt _____ _ DATE: -----------

Depth Elevatior 0 
.0 

(ft) E STRATIGRAPHY 
Feet Metres >. 

285.76 (/) 

0.3 285.43 \:OPSOIL-some organics, trace silt and sand, black, wet, water 
- infiltration at surface 

110 -1- 284.76 , CLAY- blackish grey, wet, some organics 
I- t j SIL TY CLAY- brown, wet, some organics - 0.5 t }j 2 

j }j - I-

3 }j 
1--- 1.0 j -

4 j I-

5 - 1.5 
j 1Ll -,__ 
j 11 

279.59 
End ofTest Pit - 1--- 2.0 

-7 
-1-

8 -
2.5 

-
I-9 

-1-

1--- 3.0 -10 

11 -._ 
_.____ 3.5 

_I-

g 13 
1--- 4.0 

0 
UJ 

I 
&l 14 -._ 
Cl. 
UJ _1-

co 
0 

16 -= 6 z _1---

il 
17 -i-

18 -1-

5.0 

5.5 

-.___ 6.0 

ENCLOSURE No.: 41 

TEST PIT REPORT 

LEGEND 

GSE - GRAB SAMPLE (environmental) 
GS - GRAB SAMPLE (geotechnical) 
Cu - SHEAR TEST 
CHEM - CHEMICAL ANALYSIS 
OVC - ORGANIC VAPOR CONCENTRATlm 
INF - INFILTRATION 

-WATER LEVEL 

Sample OVC Tests x 
Type & f----t-------l -

Number ppm Type INF 

r 
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REFERENCE No.: T020556-A1 ENCLOSURE No.: 42 

INSPEC-SOL TEST PIT REPORT 
TEST PIT No.: __ __ _ 
ELEVATION: 285.43 ft 

LEGEND 
CLIENT: ------------------

PROJECT: Geotechnical Investigation 
GSE - GRAB SAMPLE (environmental) 
GS - GRAB SAMPLE (geotechnical) 

LOCATION: Lot 26 and 27, concession 6, Ottawa, Ontario 
Cu - SHEAR TEST 
CHEM - CHEMICAL ANALYSIS 

DESCRIBED BY: B.Beveridge DATE: November 10 2008 OVC - ORGANIC VAPOR CONCENTRATlm 
INF - INFILTRATION 

CHECKED BY: J.Bennett DATE: -WATER LEVEL 

Depth Elevatior 0 ..c sample ave Tests !x 
Type & 1---1----1 -

Feet Metres 

._ 
-0.7 ._ 

1 _,_ 
J-- ...._ 0.5 

2 _._ 
J-

-
J-

3 _._ 
J-- 1.0 

3.6 - ._ 

349 _._ 
J-

-._ 

5 - ...._ 1.5 
._ 

-._ 

6 _._ 
J-

2.0 
7 -

._ 

._ 
_,__ 

8 -
._ 
...._ 2.5 

9 -
._ 

J-

--
10 - - 3.0 

--
-11 - -

-- 3.5 
._ 

12 - -
_._ 

J-

13 -
J-- 4.0 _._ 
._ 

14 - -
--

- 4.5 15 --
--

16 --
- 5.0 - -

17 --
--
-

18 - - 5.5 
-- -

19 _._ 
._ 

-
J-- 6.0 

(ft} E 
>. 

285.43 U) 

284.77 Ii . . ·., · · 

jl) 

Ll rn 
1U 

281.85 
281.51 Yi 

STRATIGRAPHY 

TOPSOIL - trace silt, clay, organics, black, wet, water infiltration at 
surface 
SIL TY CLAY - some organics, trace gravel and oxidation, brownish 
grey, wet 

SIL TY CLAY - some gravel, trace organics, grey, wet 
End ofTest Pit 
Shovel Refusal 

Assumed Bedrock 

Number ppm Type INF 



 

A P P E N D I X  B 
 

TEST PIT LOGS (GOLDER, REPORT No. 931-2820, MARCH, 1994) 



Ol 
0 
Ci s 
1--
Cl 
(!) 
0.. 
a: 

TEST PIT STRATIGRAPHIC LOG 

PROJECT NAME: Orgaworld 

PROJECT NUMBER: 45804 

CLIENT: Orgaworld Canada Real Estate Ltd. 

LOCATION: Hawthorn and Rideau Road, Ottawa, Ontario 

HOLE DESIGNATION: TP1-08 
DATE COMPLETED: June 17, 2008 

TEST PIT METHOD: Hydraulic Shovel 

FIELD PERSONNEL: T. Saunders 

Page 1of1 

DEPTH 
m BGS STRATIGRAPHIC DESCRIPTION & REMARKS DEPTH 

m BGS 

-0.5 

._ 

._ 
'--1.0 

L-

-1.5 
L-

-2.0 
._ 
._ 

'-2.5 

'--3.5 
L-

L-

L-

L-

._ 

TOPSOIL - fine silty sand with some organic material, loose, dark brown, moist 

END OF TEST PIT@ 0.15m BGS 

End of Test Pit on Bedrock 
'

,,,,. 
L!·. 
' '. 0.15 

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

a: 
UJ 

INTERVAL 
:::l z 



TEST PIT STRATIGRAPHIC LOG 

PROJECT NAME: Orgaworld 

PROJECT NUMBER: 45804 

CLIENT: Orgaworld Canada Real Estate Ltd. 

LOCATION: Hawthorn and Rideau Road, Ottawa, Ontario 

HOLE DESIGNATION: TP2-08 
DATE COMPLETED: June 17, 2008 

TEST PIT METHOD: Hydraulic Shovel 

FIELD PERSONNEL: T. Saunders 

Page 1of1 

DEPTH 
m BGS STRATIGRAPHIC DESCRIPTION & REMARKS DEPTH ___ _ 

m BGS 

'-1.0 

-1.5 

-
-
-

'-2.5 

-3.5 

gi L-

0'-4.0 

b'-
C!l 
0.. cc 
8 ,'-4.5 
<t cc 
(.) L-

o: L-
C!l 

5.0 
9 ... 
0.. 
f--L-

0 
')'_ 

9c. 
§L-
IO 

"'-

TOPSOIL - line silty sand with some organic material, loose, dark brown, moist 

... 
l---EN_D_O_F_T_E_S_T_P_IT_@_0.-30_m_B_G_S ________________ ___,,.'-'-4 o.3o 

End of Test Pit on Bedrock 

a: 
w 

INTERVAL 
::J z 

g NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 
f--n: 
f-en 



TEST PIT STRATIGRAPHIC LOG 

PROJECT NAME: Orgaworld 

PROJECT NUMBER: 45804 

CLIENT: Orgaworld Canada Real Estate Ltd. 

LOCATION: Hawthorn and Rideau Road, Ottawa, Ontario 

HOLE DESIGNATION: TP3-08 
DATE COMPLETED: June 17, 2008 

TEST PIT METHOD: Hydraulic Shovel 

FIELD PERSONNEL: T. Saunders 

Page 1of1 

DEPTH 
m BGS STRATIGRAPHIC DESCRIPTION & REMARKS DEPTH 

m BGS 

-0.5 

-1.0 

-1.5 

'--2.5 

-3.5 

"'-

CL a: 
0 

a: 
() 

END OF TEST PIT @ o.oom BGS u.uu 

Bedrock at Surface 

a: w 
ClJ 
:::;: 
:J z 

INTERVAL 



TEST PIT STRATIGRAPHIC LOG 

PROJECT NAME: Orgaworld HOLE DESIGNATION: TP4-08 
PROJECT NUMBER: 45804 DATE COMPLETED: June 17, 2008 

CLIENT: Orgaworld Canada Real Estate Ltd. TEST PIT METHOD: Hydraulic Shovel 

LOCATION: Hawthorn and Rideau Road, Ottawa, Ontario FIELD PERSONNEL: T. Saunders 

DEPTH ELEV. 
mBGS STRATIGRAPHIC DESCRIPTION & REMARKS 

m 

Gf'<OUND SUl'l!=ACt; 96.02 

0 
f-
C) 
0.: 

-1.5 

-2.0 

'--

'-3.0 
'-
'-

-3.5 

-4.0 

a: 
0 
(,) 1'-4.5 
<( 
a: 
(,) 

Ci'. 
C) ..,. 
§1-s.o 
9 
0.. 
f-
al 
0 
0 

5-5.5 g 
;!; 
"' "' ..,. 
CJ 
0 
_J 

f-
0: 
f-en 
w 
f-

TOPSOIL - fine silty sand with some organic material, loose, dark brown, moist .)."' ." ... 

FILL - sand with gravel, trace clay, compact ,; 95.71 

SM - TILL, silly sand with some gravel, compact to dense, brown, moist 95.10 

: : 
·• 

" 

·.' 

.· 
: 

- water infiltration at 2.44m BGS ... 
" 

END OF TEST PIT @ 2.59m SGS 93.43 

End of Test Pit on Bedrock 

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

Page 1of1 

SAMPLE 

a: 
LlJ 
CD INTrnVAL PID (ppm) 2 
:::> z 

'-

1.83 - 2.44 I\:; 2.9 

'-



TEST PIT STRATIGRAPHIC LOG 

PROJECT NAME: Orgaworld 

PROJECT NUMBER: 45804 
HOLE DESIGNATION: TPS-08 
DATE COMPLETED: June 17, 2008 

TEST PIT METHOD: Hydraulic Shovel 

FIELD PERSONNEL: T. Saunders 

CLIENT: Orgaworld Canada Real Estate Ltd. 

LOCATION: Hawthorn and Rideau Road, Ottawa, Ontario 

DEPTH 
mBGS 

I- 1.0 

1-1.5 
.... 

1-2.5 

1-3.0 

...._ 3.5 

Ol 

l-
of-

(':l f-
!l. 
a: ... 
8 
(.) f-

f-

<!J 
C5 f-

51-s.o ..... 
Cl. 
!:::. 
8 
'l'f-

s.s 
8 
(!; .,, .... 
"' " .... 

STRATIGRAPHIC DESCRIPTION & REMARKS 

FILL - asphalt with trace of sand, gravel, dense, dark grey to black, moist 

ELEV. 
m 

GROUND SURFACE 94.78 

94.17 FILL - sand and gravel with trace of wood, concrete, compact to loose, dark 
brown, moist 

- water infiltration at 1.22m BGS 

END OF TEST PIT @ 1.83m BGS 92.95 

End of Test Pit on Bedrock 

Page 1 of 1 

SAMPLE 

a: 
LLJ 

INTERVAL PIO (ppm) 
:::J z 

:G o.oo -1.22 9.3 

:c 1.22 - 1 .83 11.0 

1- NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 
0:: 
t; 
w 



TEST PIT STRATIGRAPHIC LOG 
Page 1of1 

PROJECT NAME: Orgaworld HOLE DESIGNATION: TP6-08 
PROJECT NUMBER: 45804 DATE COMPLETED: June 17, 2008 
CLIENT: Orgaworld Canada Real Estate Ltd. TEST PIT METHOD: Hydraulic Shovel 

LOCATION: Hawthorn and Rideau Road, Ottawa, Ontario FIELD PERSONNEL: T. Saunders 

DEPTH ELEV. SAMPLE 
STRATIGRAPHIC DESCRIPTION & REMARKS m BGS m a: 

UJ 
GROUND SURFACE 94.84 '° INTERVAL PIO (ppm) 

::::> z 
TOPSOIL - fine silty sand with some organic material, loose, dark brown, moist _,.1 "I.', 

FILL- SAND AND GRAVEL with trace wood and asphalt, dark brown, loose to :.·:.· 94.69 
.·.·.:· - compact and moist - ... ·.· 

-0.5 
::.··:·.·. 
............. · .... 

0.61. 0.81 
. ;'.• - .... 

7.2 .... .............. 
94.03 - END OF TEST PIT @ 0.81 m BGS 

- End of Test Pit on Bedrock --.... 
1-1.5 
.... 
.... 
.... 
.... 
1-2.0 ... 
... 
... -
--.... 
.... 
1-3,0 
... 
... 
... 

----
1-4.0 
.... 
.... ·--
,o-4.5 --.... ·-

-
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 



TEST PIT STRATIGRAPHIC LOG 

PROJECT NAME: Orgaworld 

PROJECT NUMBER: 45804 

HOLE DESIGNATION: TP7-08 
DATE COMPLETED: June 17, 2008 

TEST PIT METHOD: Hydraulic Shovel 

FIELD PERSONNEL: T. Saunders 

CLIENT: Orgaworld Canada Real Estate Ltd. 

LOCATION: Hawthorn and Rideau Road, Ottawa, Ontario 

DEPTH 
mBGS 

'-0.5 

-1.0 

,__ 1.5 

1--

1--

1--

,__ 3.0 

'-3.5 

STRATIGRAPHIC DESCRIPTION & REMARKS ELEV. 
m 

GROUND SURFACE 94.15 

FILL - sand and gravel with trace of concrete, compact to loose, dark brown, 
moist 

- water infiltration at 1.52m BGS 

END OF TEST PIT @ 1.83m BGS 

End of Test Pit on Assumed Boulder 

92.32 

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

Page 1of1 

SAMPLE 

a: 
UJ 

INTERVAL PIO (ppm) 
::i z 

c 1.22 -1.83 3.4 



TEST PIT STRATIGRAPHIC LOG 

PROJECT NAME: Orgaworld 

PROJECT NUMBER: 45804 

HOLE DESIGNATION: TP8-08 
DATE COMPLETED: June 17, 2008 

TEST PIT METHOD: Hydraulic Shovel 

FIELD PERSONNEL: T. Saunders 

CLIENT: Orgaworld Canada Real Estate Ltd. 

LOCATION: Hawthorn and Rideau Road, Ottawa, Ontario 

DEPTH 
mBGS STRATIGRAPHIC DESCRIPTION & REMARKS ELEV. 

m 

GJ:lOUND SUJ:lFACE 94.03 

'-0.5 

'-1.0 

-1.5 

FILL - sand and gravel with trace of concrete, trace wood, compact to loose, 
dark brown, moist 

- water infiltration at 1.52m BGS 

0: 
w 

Page 1of1 

SAMPLE 

INTERVAL PIO (ppm) 
::> z 

l::i 1.22 -1.83 5.5 

1-------------------------------..1.'.XX)s\ 92.20 -

'-2.0 

'-2.5 
1--

1--

'-3.0 

-
-

O> 

I... 

3'-
0'-5.0 b 
ci.. 
00 
8'-
')11... 
>-5 '-5.5 

.,.,__ 

t:: 
CL 

ti 

G 1.03-2.44 2.5 

END OF TEST PIT @ 2.44m BGS 

End of Test Pit on Bedrock 

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 



O> 
§ s 
f-
D 
t':1 

TEST PIT STRATIGRAPHIC LOG 

PROJECT NAME: Orgaworld 

PROJECT NUMBER: 45804 

CLIENT: Orgaworld Canada Real Estate Ltd. 

LOCATION: Hawthorn and Rideau Road, Ottawa, Ontario 

HOLE DESIGNATION: TP9-08 
DATE COMPLETED: June 17, 2008 

TEST PIT METHOD: Hydraulic Shovel 

FIELD PERSONNEL: T. Saunders 

Page 1 of 1 

DEPTH 
mBGS STRATIGRAPHIC DESCRIPTION & REMARKS DEPTH 

mBGS 

0.5 

1.0 

1.5 

2.0 

2.5 

3.0 

3.5 

4.0 

4.5 

5.0 

5.5 

FILL· sand and gravel with trace of concrete, trace plastics, trace steel, trace 
asphalt, compact to loose, dark brown, moist 

SM· TILL - silty sand with some gravel, compact to dense, brown, moist 

• cobbles and boulders at 3.66m BGS 

END OF TEST PIT @ 3.96m BGS 

End of Test Pit on Bedrock 

2.13 

3.96 

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

0: 
LU 
gg INTERVAL PIO (ppm) 
:::i z 

1.22. 1.83 5.0 

3.05 - 3.66 7.7 



"' 0 
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TEST PIT STRATIGRAPHIC LOG 

PROJECT NAME: Orgaworld 

PROJECT NUMBER: 45804 

CLIENT: Orgaworld Canada Real Estate Ltd. 

LOCATION: Hawthorn and Rideau Road, ottawa, Ontario 

HOLE DESIGNATION: TP10-08 
DATE COMPLETED: June 17, 2008 

TEST PIT METHOD: Hydraulic Shovel 

FIELD PERSONNEL: T. Saunders 

Page 1ol1 

DEPTH 
m BGS STRATIGRAPHIC DESCRIPTION & REMARKS DEPTH 

m BGS 

I-

I-

I-

I-

I-

I-

I-

'--

'-1.0 
I-

I-

I-

I-

'-1.5 
I-

I-

I-

I-

>-2.0 
I-

I-

I-

I-

>-2.5 
I-

I-

I-

I-

1-3_0 
I-

I-

I-

I-

1-3_5 
I-

I-

I-

I-

o--4.0 
I-

END OF TEST PIT @ O.OOm BGS 

Bedrock at Surface 

0: w 
INTERVAL 

::J z 



TEST PIT STRATIGRAPHIC LOG 

PROJECT NAME: Orgaworld 

PROJECT NUMBER: 45804 

CLIENT: Orgaworld Canada Real Estate Ltd. 

LOCATION: Hawthorn and Rideau Road, Ottawa, Ontario 

HOLE DESIGNATION: TP11-08 
DATE COMPLETED: June 17, 2008 

TEST PIT METHOD: Hydraulic Shovel 

FIELD PERSONNEL: T. Saunders 

Page 1of1 

DEPTH 
m BGS STRATIGRAPHIC DESCRIPTION & REMARKS DEPTH ___ --1 

m BGS 

-0.5 

-1.0 

-1.5 

'--2.0 

'--3.0 

-3.5 

..., 

1--08'--5.0 
' L-a.. 

')' ,_ 

3._ 
:L 
"' .,. ,_ 

TOPSOIL - fine silty sand with some organic material, loose, dark brown, moist V', ... 
(0 

_:·-j· 0.30 
END OF TEST PIT @ 0.30m BGS 

End of Test Pit on Bedrock 

a: 
w 
§1 INTERVAL 
:::J z 

81----_L ______________________________ _J_ ___ ..__.._ ___ _J_ ___ --I 

;: NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 
0:: 
t;; 

_______________________________________________ __.; 



TEST PIT STRATIGRAPHIC LOG 

PROJECT NAME: Orgaworld 

PROJECT NUMBER: 45804 

CLIENT: Orgaworld Canada Real Estate Ltd. 

LOCATION: Hawthorn and Rideau Road, Ottawa, Ontario 

HOLE DESIGNATION: TP12-08 
DATE COMPLETED: June 17, 2008 

TEST PIT METHOD: Hydraulic Shovel 

FIELD PERSONNEL: T. Saunders 

Page 1of1 

DEPTH 
mBGS STRATIGRAPHIC DESCRIPTION & REMARKS DEPTH 

m BGS 

'-0.5 

'-1.0 

-1.5 

-2.0 

'-2.5 

'-3.0 

-3.5 

gi 
§-4.0 
f-
0 
(!l a.: er._ 
0 
0 ,"---4.5 ;:; .... 
() 

TOPSOIL - fine silty sand with some organic material, loose, dark brown, moist 

END OF TEST PIT @ 0.30m BGS 

End of Test Pit on Bedrock 

v v:. 

" . 0.30 

a: 
w 

INTERVAL 
::::l z 



TEST PIT STRATIGRAPHIC LOG 

PROJECT NAME: Orgaworld 

PROJECT NUMBER: 45804 

CLIENT: Orgaworld Canada Real Estate Ltd. 

LOCATION: Hawthorn and Rideau Road, Ottawa, Ontario 

HOLE DESIGNATION: TPi 3-08 
DATE COMPLETED: June 17, 2008 

TEST PIT METHOD: Hydraulic Shovel 

FIELD PERSONNEL: T. Saunders 

Page 1of1 

DEPTH 
mBGS STRATIGRAPHIC DESCRIPTION & REMARKS DEPTH 

mBGS 

'-1.0 

-1.5 

'-2.0 
'-

'-3.0 

-3.5 

!20"' 
'-4.0 

TOPSOIL - fine silty sand with some organic material, loose, dark brown, moist .. }; 
f----E-N_D_O_F_T_E_S_T_P_l_T_@_o_.3_0m__,.B....,G....,S ________________ ___,,_;___:--j o.3o 

End of Test Pit on Bedrock 

a: w 
INTERVAL 

:::> z 

__ _L__ _____________________________ .J_ __ _J_ _ _L ___ _J_ ___ ---1 
g NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 
l-o: 
I-
ll 1-l_ _______________________________________________ __J 
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TEST PIT STRATIGRAPHIC LOG 

PROJECT NAME: Orgaworld 

PROJECT NUMBER: 45804 

CLIENT: Orgaworld Canada Real Estate Ltd. 

LOCATION: Hawthorn and Rideau Road, Ottawa, Ontario 

HOLE DESIGNATION: TP14-08 
DATE COMPLETED: June 17, 2008 

TEST PIT METHOD: Hydraulic Shovel 

FIELD PERSONNEL: T. Saunders 

Page 1 of 1 

DEPTH 
mBGS STRATIGRAPHIC DESCRIPTION & REMARKS DEPTH 

mBGS a: 
UJ 

INTERVAL 
::i z 

- END OF TEST PIT @ O.OOm BGS u.uu -- Bedrock at Surface -
>-0.5 --.... 
.... 
'-1.0 ----
>-1.5 
.... 
.... 
.... 
.... 
'-2.0 
.... 
I-

I--
-.... -.... 
>-3.0 
I-

I--
I-

----
>-4.0 
.... 



TEST PIT STRATIGRAPHIC LOG 

PROJECT NAME: Orgaworld 

PROJECT NUMBER: 45804 

CLIENT: Orgaworld Canada Real Estate Ltd. 

LOCATION: Hawthorn and Rideau Road, Ottawa, Ontario 

HOLE DESIGNATION: TP15-08 
DATE COMPLETED: June 17, 2008 

TEST PIT METHOD: Hydraulic Shovel 

FIELD PERSONNEL: T. Saunders 

Page 1 of 1 

DEPTH 
mBGS STRATIGRAPHIC DESCRIPTION & REMARKS DEPTH ___ ___, 

m BGS 

'-1.0 

-1.5 

-2.0 

TOPSOIL - fine silty sand with some organic material, loose, dark brown, moist \. 
1---M-L ___ S_A_N_D_Y._..,S,.-IL_T_,-d-en_s_e..,..b-ro_w_n_, -m-oi,.-st---------------+i-T'rl o.3o 

--....... - water infiltration at 2.13m BGS 
END OF TEST PIT@ 2.13m BGS 

2.13 

'-2.5 End of Test Pit on Bedrock 

-3.5 

Qo -4.0 s 
f-
0 
<!l 
0.. a: 
0 

<( a: 
(.) 

<!l 

co 
0-
0 
C)J 

:::i-5.5 
i5 
9 .. 

"' 

f-a: 
f-
(/) 

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

a: w 
INTERVAL PIO (ppm) 

:J z 

,j1.52-2.13 7.2 



TEST PIT STRATIGRAPHIC LOG 

PROJECT NAME: Orgaworld 

PROJECT NUMBER: 45804 

CLIENT: Orgaworld Canada Real Estate Ltd. 

LOCATION: Hawthorn and Rideau Road, Ottawa, Ontario 

HOLE DESIGNATION: TP16-08 
DATE COMPLETED: June 17, 2008 

TEST PIT METHOD: Hydraulic Shovel 

FIELD PERSONNEL: T. Saunders 

Page 1of1 

DEPTH 
mBGS STRATIGRAPHIC DESCRIPTION & REMARKS DEPTH ___ -e 

mBGS 

I-

I-

I-

I-

'--1.0 

1-2.0 

,_ 
,_ 
,_ 
'--2.5 

'--3.5 

s:-4.o 
5,_ l'J,_ 
0.. 
a: 1-

8 ,'--4.5 

('J 

0.. 
I:::. 
8 

g 
g 
tn 

" 

FILL - sand and gravel with trace of concrete, trace plastics, trace steel, trace 
asphalt, compact to loose, dark brown, moist 

- root mat at 2.44m BGS 

ML - SILT WITH TRACE OF SAND, trace of clay, soft to firm, wet, brown 2.74 

. ...,-3-5m_B_,,.G_,.S-----------------'-L.L.L.J 3·35 

a: w 
INTERVAL PIO (ppm) 

:J z 

:c 1 .22 - 1.83 6.B 

!\: 2.74 - 3.35 5.5 

g MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 
f-a: 
f-

ffl f-l_ ___________________________ 



TEST PIT STRATIGRAPHIC LOG 

PROJECT NAME: Orgaworld HOLE DESIGNATION: TP18-08 
PROJECT NUMBER: 45804 DATE COMPLETED: June 17, 2008 
CLIENT: Orgaworld Canada Real Estate Ltd. TEST PIT METHOD: Hydraulic Shovel 

LOCATION: Hawthorn and Rideau Road, Ottawa, Ontario FIELD PERSONNEL: T. Saunders 

DEPTH ELEV. 
m BGS STRATIGRAPHIC DESCRIPTION & REMARKS 

1--

-0.5 ,_ 
-
-,_ 
-1.0 
-
1--

1--

,_ 

1--

1--

1--

1--

1--

1--

>-2.5 
.... 
1--

1--

1--

'-3.0 
1--

1--

1--

1--

1--

1--

1--

1--

'-4.0 
1--

b 
(!) 
Q_ 
rr: 
0 
(.) ,'-4.5 
<( 
rr: u ..., 

1--

1--

Q_ 1--

g>-
0 '-5.0 
0 
ci. .... 
00 
8 
"' >-5'-5.5 
:::i. 
8 
;!; 
co 
"' .. ,_ 
(!) 
0 
_J 

t: 
Q_ 

f-
(/) w 
f-

m 

GROUND SURFACE 93.21 

FILL - sand and gravel with trace of concrete, trace asphalt, compact to loose, 
dark brown with black streaks, moist 

x 

\, 
D 

><, 

D 
g 

- water infiltration at 1.63m BGS 
91.53 

END OF TEST PIT @ 1.68m BGS 

End of Test Pit on Bedrock 

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

Page 1of1 

SAMPLE 

a: w 
(!] 

INTERVAL PID (ppm) ::;; 
::J z 

I-

G 1.22 -1.6s 16.3 

,__ 



"' g 
s 

TEST PIT STRATIGRAPHIC LOG 

PROJECT NAME: Orgaworld 

PROJECT NUMBER: 45804 
HOLE DESIGNATION: TP1 SA-08 
DATE COMPLETED: June 17, 2008 

TEST PIT METHOD: Hydraulic Shovel 

FIELD PERSONNEL: T. Saunders 

CLIENT: Orgaworld Canada Real Estate Ltd. 

LOCATION: Hawthorn and Rideau Road, Ottawa, Ontario 

L-

L-

L-

DEPTH 
mBGS 

0-1.0 

L-

L-

... 

0-2.0 

0-2.5 
I-

L-

I-

'---3.0 

o-3.5 

... 

... 
1--

STRATIGRAPHIC DESCRIPTION & REMARKS ELEV. 
m 

GROUND SURFACE 93.14 

FILL - sand and gravel with trace of concrete, trace plastics, trace steel, trace 
asphalt, compact to loose, dark brown, moist 

- water infiltration at 1.52m BGS 

1-------------------------------f"l::oirl<Cl 89.79 
ML - SILT with trace of sand, trace clay, soft to firm, grey, wet 

1-------------------------------LLic.L..j 87.65 
END OF TEST PIT @ 5.49m BGS 

a: 
w 

Page 1of1 

SAMPLE 

INTERVAL PID (ppm) 
::i z 

I-

:c 1 .22 - 1.83 19.9 

-

5.18 - 5.49 6.3 

g NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 
f--
0:: 
ti 



TEST PIT STRATIGRAPHIC LOG 
Page 1of1 

PROJECT NAME: Orgaworld HOLE DESIGNATION: TP19-08 
PROJECT NUMBER: 45804 DATE COMPLETED: June 17, 2008 

CLIENT: Orgaworld Canada Real Estate Ltd. TEST PIT METHOD: Hydraulic Shovel 

LOCATION: Hawthorn and Rideau Road, Ottawa, Ontario FIELD PERSONNEL: T. Saunders 

DEPTH DEPTH SAMPLE 
m BGS STRATIGRAPHIC DESCRIPTION & REMARKS 

mBGS a: w 
CXl INTERVAL PIO (ppm) ::;;; 
::l z: 

FILL· sand and gravel with trace of concrete, compact to loose, dark brown, 
moist 

._0.5 

L 

...._ 1.0 

L 

:J 

-1.5 

L 

L 

-2.0 

L-

L-

'-2.5 x 
L-

L-

L-

'-3.0 • root mat at 3.05m SGS 
L ;; 

r... - water infiltration at 3.35m SGS ,, 3.35 

3.35-3.66 -3.5 ML· SILT WITH TRACE OF SAND, trace of clay, firm to stiff, grey, wet 5.9 

3.66 L- END OF TEST PIT @ 3.66m BGS 

"' End of Test Pit on Bedrock 0 

g-4.0 

L 

CJ a.: a: 
0 
(.)1'-4.5 

0 

CJ 

@'-5.0 

L-a;-
0 
0 

"' ).. 
s-5.5 
5 9L g 
co 
"' ... 
Cl 
0 NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE ...J 
L-a: 
L-
U) w 
L-



TEST PIT STRATIGRAPHIC LOG 

PROJECT NAME: Orgaworld 

PROJECT NUMBER: 45804 

CLIENT: Orgaworld Canada Real Estate Ltd. 

LOCATION: Hawthorn and Rideau Road, Ottawa, Ontario 

HOLE DESIGNATION: TP19A-08 
DATE COMPLETED: June 17, 2008 

TEST PIT METHOD: Hydraulic Shovel 

FIELD PERSONNEL: T. Saunders 

DEPTH 
mBGS STRATIGRAPHIC DESCRIPTION & REMARKS ELEV. 

m 

GROUND SURFACE 92.75 

FILL - sand and gravel with trace of concrete, trace asphalt, trace of cobbles and 
boulders, compact to loose, dark brown, moist 

- 300mm clay seam, tan, wet at 0.91 m BGS 

- water infiltration at 1.22m BGS 

-1.5 

-2.0 

'-2.5 ML - SILT with trace sand, trace clay, firm, grey, wet 90.32 

'-3.0 

-3.5 

1--------------------------------'-.Ll..Lj 87.57 END OF TEST PIT @ 5.1 Bm BGS 

Testpit terminated due to undermining. 

a: 
lJJ 

Page 1 of 1 

SAMPLE 

INTERVAL PID (ppm) 
:J z 

::::: 0.61 -1.22 14.8 

4.57-5.18 21.2 

I-

__ .J_ ______________________________ __J_ ___ ..___,L__ ___ _,__ ___ --j 
g NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 
t: a. 
f-
f:] f-L_ _______________________________________________ __, 



TEST PIT STRATIGRAPHIC LOG 

PROJECT NAME: Orgaworld 

PROJECT NUMBER: 45804 

CLIENT: Orgaworld Canada Real Estate Ltd. 

LOCATION: Hawthorn and Rideau Road, Ottawa, Ontario 

HOLE DESIGNATION: TP20-08 
DATE COMPLETED: June 17, 2008 

TEST PIT METHOD: Hydraulic Shovel 

FIELD PERSONNEL: T. Saunders 

Page 1of1 

DEPTH 
m BGS STRATIGRAPHIC DESCRIPTION & REMARKS DEPTH ___ --l 

m BGS 

TOPSOIL - fine silty sand with some organic material, loose, dark brown, moist .'' ,,_. · 

li_: 

0.61 
SM - SILTY SAND TILL, with some gravel, trace clay, compact to dense, brown, 
moist 
- water infiltration at 0.76m BGS 

'--1.0 

·: 

END OF TEST PIT @ 1.22m BGS 1.22 

-1.5 End of Test Pit on Bedrock 

-2.0 

'--2.5 

-3.5 

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

a: 
w 

INTERVAL PID (ppm) 
::i z 

IG o.s1 - 1.22 22.1 



TEST PIT STRATIGRAPHIC LOG 

PROJECT NAME: Orgaworld 

PROJECT NUMBER: 45804 

CLIENT: Orgaworld Canada Real Estate Ltd. 

LOCATION: Hawthorn and Rideau Road, Ottawa, Ontario 

HOLE DESIGNATION: TP21-08 
DATE COMPLETED: June 17, 2008 

TEST PIT METHOD: Hydraulic Shovel 

FIELD PERSONNEL: T. Saunders 

Page 1 of 1 

DEPTH 
m BGS STRATIGRAPHIC DESCRIPTION & REMARKS DEPTH 1--____ S_A_M_P_L_E ___ --1 

mBGS 

--
I-

I-

'-0.5 
I-

I-

I-

-1.0 -
I---
'-1.5 

I-

----
-
I--
I-

'-3.0 
I-

I-

I--
-
I-

I-

m I-.e 
0 '-4.0 s 
I-
Cl -(!) ·-0.. a: 
0 -
0 ,'-4.5 
<{ I-a: 
0 -ii: -(!) 

TOPSOIL - fine silty sand with some organic material, loose, dark brown, 
saturated 

.\. 
Ji·.t!, 
#:·. 

1---E-N_D_O_F_T_E_S_T_P_IT_@_o __ -6-1m_B_G_S ________________ 0·61 

End of Test Pit on Bedrock 

a: w 
INTERVAL 

:::l z 

C!li--__ _L ________________________________ ....L. ___ L_ _ _L_ ___ ....L. ___ 

9 NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 
l-o:: 
ti; 

_________________________________________________ __, 



TEST PIT STRATIGRAPHIC LOG 

PROJECT NAME: Orgaworld 

PROJECT NUMBER: 45804 

CLIENT: Orgaworld Canada Real Estate Ltd. 

LOCATION: Hawthorn and Rideau Road, Ottawa, Ontario 

HOLE DESIGNATION: TP22-08 
DATE COMPLETED: June 17, 2008 

TEST PIT METHOD: Hydraulic Shovel 

FIELD PERSONNEL: T. Saunders 

Page 1of1 

DEPTH 
mBGS STRATIGRAPHIC DESCRIPTION & REMARKS DEPTH ___ --l 

mBGS 

f-

f-

f-

>-0.5 -,_ 
,_ 
,_ 
'-1.0 ----
'-1.5 ,_ 
,_ 
,_ 
,_ 
'-2.0 
f-

f-

f-

f-

'-2.5 
f-

f-

f-

f-

>-3.0 ,_ 
,_ 
,_ 
,_ 
'-3.5 --

en 
0 
Cl -4.0 ,_ 
.... 
0 
Cl 
0. a: 
0 u i-4.5 
<: a: u 

Cl 

8 
b 
0. .... 
0 

"' 

'-5.0 

"',_ 

TOPSOIL - fine silty sand with some organic material, loose, dark brown, moist .'' '.'-,' · 

t-

ML - SANDY SILT with trace of clay, very stiff, brown, moist 0.30 

1----E-N_D_O_F_T_E_S_T_P-IT-@-0.-9-1 m_B_G_S-----------------'--.L..LLI 0·91 

End of Test Pit on Bedrock 

a: w 
INTERVAL PIO (ppm) 

::l z 

:c 0.30 - 0.91 12.7 

I-

81------1....----------------------------------'-----'----'------'-----
;: NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 
0: 
.... 
(/) _______________________________________________ __, 



TEST PIT STRATIGRAPHIC LOG 

PROJECT NAME: Orgaworld HOLE DESIGNATION: TP23-08 
PROJECT NUMBER: 45804 DATE COMPLETED: June 17, 2008 
CLIENT: Orgaworld Canada Real Estate Ltd. TEST PIT METHOD: Hydraulic Shovel 

LOCATION: Hawthorn and Rideau Road, Ottawa, Ontario FIELD PERSONNEL: T. Saunders 

DEPTH ELEV. 
mBGS STRATIGRAPHIC DESCRIPTION & REMARKS 

I-

I-

-0.5 

.... 

.... 

.... 

-
-
1-1.5 

.... 

.... 

-
1-2.5 
.... 

1-3.0 

-3.5 

-
-

'---4.0 -ti -.-Cl 
0.. a: 
0 u -,1-4.5 
<( 
a: u 

Cl 

.... 

.... 

.... 
'I-§ 

0 
0.. -
!::. .... 
8 -
')I->-
51-5.5 

.... 
0 
91-... 
2-
"' ....... 
(j 

9 
I-
0:: 
I-
U) w 
I-

m 

Cf".lOUND !lUf".ll=ACE': 93.49 

TOPSOIL - fine silty sand with some gravel, some organic material, loose, dark L.!-·.'. 
brown, moist .. 

... 

:''\ . 

.. ... 
4:-?D 

END OF TEST PIT @ 1.22m BGS 92.27 

End of Test Pit on Bedrock 

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

Page 1of1 

SAMPLE 

a: 
w 
Ill INTI;IWAL PID (ppm) 2 
::i z 

I-

, 
0.61 -1.22 6.5 '-

,_ 



TEST PIT STRATIGRAPHIC LOG 

PROJECT NAME: Orgaworld 

PROJECT NUMBER: 45804 

CLIENT: Orgaworld Canada Real Estate Ltd. 

LOCATION: Hawthorn and Rideau Road, Ottawa, Ontario 

HOLE DESIGNATION: TP24-08 
DATE COMPLETED: June 17, 2008 

TEST PIT METHOD: Hydraulic Shovel 

FIELD PERSONNEL: T. Saunders 

Page 1of1 

DEPTH 
mBGS STRATIGRAPHIC DESCRIPTION & REMARKS DEPTH 

mBGS 

I-

I-

'--0.5 

-1.0 

'--1.5 

I-

I-

I-

,___ 2.5 

I-

I-

I-

'--3.0 

'--3.5 
I-

I-

l-

g) I-
4.o s .. 

TOPSOIL- fine silty sand with some gravel, some organic material, loose, dark 
brown, moist 

END OF TEST PIT @ 1.22m BGS 

End of Test Pit on Bedrock 

>J, '."·.:. 
.. 
li:'. 

U:·.·-?! 

&.:_.,\; 
... 

1.22 

a: w 
INTERVAL 

:::i z 



Cl 

s 
f-
0 

g 
f-a: 
l;; 

TEST PIT STRATIGRAPHIC LOG 

PROJECT NAME: Orgaworld 

PROJECT NUMBER: 45804 

CLIENT: Orgaworld Canada Real Estate Ltd. 

LOCATION: Hawthorn and Rideau Road, Ottawa, Ontario 

HOLE DESIGNATION: TP25-08 
DATE COMPLETED: June 17, 2008 

TEST PIT METHOD: Hydraulic Shovel 

FIELD PERSONNEL: T. Saunders 

DEPTH 
mBGS STRATIGRAPHIC DESCRIPTION & REMARKS DEPTH 

m BGS 

TOPSOIL - fine silty sand with some organic material, loose, dark brown, moist "" . 

0.30 
·• SM - SIL TY SAND with some gravel, compact, brown, moist 

1-0.5 ·. 

... 
...... 

·• 0.91 
,_ 1.0 END OF TEST PIT@ 0.91m BGS 

End of Test Pit on Bedrock 

,_ 1.5 

1-2.5 

'-3.0 

1-4,0 

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

Page 1of1 

SAMPLE 

a: 
w co INTERVAL PIO (ppm) :2: 
:::i z 

I-

Ir 0.30 - 0.91 14.0 I'-

I-



TEST PIT STRATIGRAPHIC LOG 

PROJECT NAME: Orgaworld 

PROJECT NUMBER: 45804 

CLIENT: Orgaworld Canada Real Estate Ltd. 

LOCATION: Hawthorn and Rideau Road, Ottawa, Ontario 

HOLE DESIGNATION: TP27-08 
DATE COMPLETED: June 17, 2008 

TEST PIT METHOD: Hydraulic Shovel 

FIELD PERSONNEL: T. Saunders 

DEPTH 
m BGS STRATIGRAPHIC DESCRIPTION & REMARKS DEPTH 

mBGS 

I-

I-

-
1--0.5 
I-

--
I-

'--1.0 
-
I-

I-

I-

1--1.5 

I-

I-

'-2.0 
I-

I-

I-

I-

i--2.5 

I-

I-

'-3.0 
I-

I-

I-

'-3.5 

CJ) I-
0 
0 -4.0 

I-
0 
(!) 
a.. a: 
0 u ,-4.5 ...: a: u 

(!) 

15 
6'-5.0 

' l-a.. 
I- l-oo 
01-
0 
'l' 1-

'- 5.5 

... 
!;f ... 

FILL - sand and gravel with trace clay, trace wood, cobbles and boulders xa 

- organic layer, dark brown to black at 1.22m BGS 

1.52 END OF TEST PIT @ 1.52m BGS 

End of Test Pit on Bedrock 

Page 1of1 

SAMPLE 

a: 
LJ.J 
00 INTERVAL PID (ppm) ::::: 
::J z 

-

2 0.61 -1.22 1.0 

'-

l-a: 



"' !§ 
S! 
b 
('J 
0.. a: 
0 

TEST PIT STRATIGRAPHIC LOG 

PROJECT NAME: Orgaworld 

PROJECT NUMBER: 45804 

HOLE DESIGNATION: TP27A-08 
DATE COMPLETED: June 17, 2008 

TEST PIT METHOD: Hydraulic Shovel 

FIELD PERSONNEL: T. Saunders 

CLIENT: Orgaworld Canada Real Estate Ltd. 

LOCATION: Hawthorn and Rideau Road, Ottawa, Ontario 

I-

I--

DEPTH 
mBGS 

--
"" 
'--

'--1.0 
'--
'--
'--
.._ 

-
'--2.0 
I-

I-

I-

I-

'-2.5 

t-3.0 
I-

I-

"" 
-
.._ 

t-4.0 

STRATIGRAPHIC DESCRIPTION & REMARKS ELEV. 
m 

GROUND SURFACE 92.29 

TOPSOIL - fine silty sand with some organic material, loose, dark brown, moist ·'.' \ · 

Ji·.t!. 
#.:. 

91.83 
FILL- sand and gravel with trace of concrete, trace asphalt, trace wood, trace $ 
bricks, compact to loose, dark brown, moist 

- water infiltration at 0.91m BGS 

- root mat at 2.44m SGS 

SM - SANDY SILT, trace clay, trace gravel, grey to brown, layered, oxidized, wet ·.·: ·. . ::· 

·.·: 

: ... .. :;-

... ·. :· 
. ' 

: 
'' : 
'·· 

89.70 

0 i-4.5 
<( - cobbles/boulders at 4.57m BGS 

END OF TEST PIT @ 4.57m BGS 

: : ... 

a: I-
0 ...... 
('J ..,. ,:.·:·:· 
0 ..... 
I= '--5.0 
0 
0.. 
!:::.. 

.·: .· 
·.·: :· 

87.11 
"' 8 
"' > ..J t-5.5 ::J :::;_ 
8 

I-

.._ 
"' "' ..,. 
('J 
0 NOTES: ..J 
I-

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 
a: 
I-
Cf) 
w 
I-

II 
LU 

Page 1of1 

SAMPLE 

INTERVAL PID (ppm) 
::J z 

I-

is 0.61 • 1.22 5.6 

I-

4.88-5.18 9.0 



!:: 
0. 

ti w 

TEST PIT STRATIGRAPHIC LOG 

PROJECT NAME: Orgaworld 

PROJECT NUMBER: 45804 

HOLE DESIGNATION: TP28-08 
DATE COMPLETED: June 17, 2008 

TEST PIT METHOD: Hydraulic Shovel 

FIELD PERSONNEL: T. Saunders 

CLIENT: Orgaworld Canada Real Estate Ltd. 

LOCATION: Hawthorn and Rideau Road, Ottawa, Ontario 

DEPTH 
mBGS 

-0.5 

-1.0 

'--1.5 

I- 2.0 

I- 3.0 

'-3.5 

STRATIGRAPHIC DESCRIPTION & REMARKS ELEV. 
m 

GROUND SURFACE 91.69 

FILL - sand and gravel with trace of concrete, trace asphalt, trace wood, trace 
cobbles/boulders, compact to loose, dark brown, moist 

- root mat at 2.13m BGS 

- water infiltration at 2.29m BGS 

>( 

><; 

89.25 
SM - SIL TY SAND TILL, trace clay, trace gravel, cobbles/boulders, loose to 
compact, grey to brown, wet 

BB.33 END OF TEST PIT @ 3.35m BGS 

End of Test Pit on Bedrock 

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

Page 1of1 

SAMPLE 

a: 
UJ 

INTERVAL PIO (ppm) 
'.:;) z 

-

;C 0.61 - 1.22 2.1 

I-



"' s 

<( 
0: 
0 .., 
0.. 
(.!) 

g 
0 
f-
0 
0.. 
f-

TEST PIT STRATIGRAPHIC LOG 

PROJECT NAME: Orgaworld 

PROJECT NUMBER: 45804 
HOLE DESIGNATION: TP30-08 
DATE COMPLETED: June 17, 2008 

TEST PIT METHOD: Hydraulic Shovel 

FIELD PERSONNEL: T. Saunders 

CLIENT: Orgaworld Canada Real Estate Ltd. 

LOCATION: Hawthorn and Rideau Road, Ottawa, Ontario 

DEPTH 
mBGS 

'-0.5 
'-
'-
'-

'-1.5 
'-
'-
'-
'-

'-
'-
'-2.5 
'-
'-
'-
'-

'-3.5 ... 
... 
... 
'-

-4.0 

... 

STRATIGRAPHIC DESCRIPTION & REMARKS ELEV. 
m 

GROUND SURFACE 93.39 

TOPSOIL • line silty sand with some organic material, loose, dark brown, moist 

SM· SILTY SAND with trace clay, grey/brown 
... 

93.09 

f--------------------------------j..J,.J'-.\-1 92.4B 
SM· SILTY SAND TILL with gravel and cobbles/boulders, trace clay, oxidized, 
dense, wet 

f----E-N_D_O_F_T_E_S_T_P_IT_@-1.-8-3m_B_G_S------------------'-.i......i:..i 91 ·56 

End of Test Pit on Bedrock 

OJ 
0 
0 

"' 
'-5.5 :::J 

:J, 
0 
0 
g 
co 
"' " t'l 
0 
...J 
f-

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 
0:: 
f-
(/) w 
f-

a: w 

Page 1of1 

SAMPLE 

INTERVAL PIO (ppm) 
::i z 

1G 1.22 - 1 .s3 3.4 



TEST PIT STRATIGRAPHIC LOG 

PROJECT NAME: Orgaworld 

PROJECT NUMBER: 45804 
HOLE DESIGNATION: TP31-08 
DATE COMPLETED: June 17, 2008 

TEST PIT METHOD: Hydraulic Shovel 

FIELD PERSONNEL: T. Saunders 

CLIENT: Orgaworld Canada Real Estate Ltd. 

LOCATION: Hawthorn and Rideau Road, Ottawa, Ontario 

DEPTH 
mBGS 

-0.5 

-1.0 

-1.5 

'-2.0 

1-2.5 

1-3.0 

-3.5 

STRATIGRAPHIC DESCRIPTION & REMARKS ELEV. 
m 

Qr10UND GUr1f'ACt; 93.03 

TOPSOIL· fine silty sand with some organic material, loose, dark brown, moist 
1---E-N_D_O_F_T_E_S_T_P_l_T_@_0_.1_5_m_B_G_S __________________ -J 92 -88 

End of Test Pit on Bedrock 

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

a: w 
Ill 
2 
'.'.'.) z 

Page 1of1 

SAMPLE 

INTrnVAL 



TEST PIT STRATIGRAPHIC LOG 

PROJECT NAME: Orgaworld 

PROJECT NUMBER: 45804 
HOLE DESIGNATION: TP32-08 
DATE COMPLETED: June 17, 2008 

TEST PIT METHOD: Hydraulic Shovel 

FIELD PERSONNEL: T. Saunders 

CLIENT: Orgaworld Canada Real Estate Ltd. 

LOCATION: Hawthorn and Rideau Road, Ottawa, Ontario 

L-

L-

DEPTH 
mBGS 

'-1.0 

-1.5 

-2.0 

'-3.0 

-3.5 

l-o 
C!l 
0.. a: 
0 

a: 
{) 

C!l 
C5 

0.. 

i 
"' 
2 
0 

i 
"'-

STRATIGRAPHIC DESCRIPTION & REMARKS ELEV. 
m 

GROUND SURFACE; 93.30 

TOPSOIL - fine silty sand with some organic material, loose, dark brown, moist 
1----E-N_D_O_F_T_E_S_T_P_l_T_@_0_.1_5m_B_G_S--------------------1 93·14 

End of Test Pit on Bedrock 

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

Page 1of1 

SAMPLE 

a: w 
INTERVAL 

::i z 



TEST PIT STRATIGRAPHIC LOG 

PROJECT NAME: Orgaworld 

PROJECT NUMBER: 45804 

CLIENT: Orgaworld Canada Real Estate Ltd. 

LOCATION: Hawthorn and Rideau Road, Ottawa, Ontario 

HOLE DESIGNATION: TP33-08 
DATE COMPLETED: June 17, 2008 

TEST PIT METHOD: Hydraulic Shovel 

FIELD PERSONNEL: T. Saunders 

Page 1of1 

DEPTH 
mBGS STRATIGRAPHIC DESCRIPTION & REMARKS DEPTH 

mBGS 

I-

'-0.5 
L... 

L... 

L... 

L 

L 

L 

L 

.._ 

'-1.5 
L... 

L... 

L... 

L... 

'-2.0 .._ 
L 

L 

'-
,___ 2.5 
I-

'-
I-

.._ 
'-3.0 
L... 

L... 

L 

L 

'-3.5 
L 

L 

I-

L... 

L 

TOPSOIL - fine silty sand with some organic material, loose, dark brown, moist 
END OF TEST PIT @ 0.15m BGS 

End of Test Pit on Bedrock 

0.15 

a: 
w 

INTERVAL 
:::J z 



; 
TEST PIT STRATIGRAPHIC LOG 

PROJECT NAME: Orgaworld 

PROJECT NUMBER: 45804 
HOLE DESIGNATION: TP34A-08 
DATE COMPLETED: June 17, 2008 

TEST PIT METHOD: Hydraulic Shovel 

FIELD PERSONNEL: T. Saunders 

CLIENT: Orgaworld Canada Real Estate Ltd. 

LOCATION: Hawthorn and Rideau Road, Ottawa, Ontario 

f-
0 

DEPTH 
mBGS 

-0.5 

-1.0 

f-2.0 

f-2.5 

f-3.0 

-3.5 

('j 
·I-

0.. 
a: 
0 
() 

<( -a: 
() 
...., 
0.. -('j 

F--5.0 
' ,_ 

• 1-

'- 5.5 

,,_. 
l.O ... ,_ 

STRATIGRAPHIC DESCRIPTION & REMARKS 

FILL - sand and gravel, trace asphalt, trace brick, trace glass, trace wood 

- water infiltration at 0.91 m BGS 

- root mat at 1.83m BGS 

- sand seam at 2.13m BGS 

ELEV. 
m 

GROUND SURFACE 91.75 

SM - SILTY SAND TILL, trace clay, trace gravel, loose to compact, grey, wet 89.31 

1----EN_D_O_F_T_E_S_T_P_l_T_@-3.-3-5m_B_G_S-----------------'-..L..C...J 88.4D 

End of Test Pit on Bedrock 

Page 1of1 

SAMPLE 

0: 
UJ 

INTERVAL PID (ppm) 
:::> z 

G 0.61 -1.22 13.7 

:;::: 2.44 - 3.05 6.4 

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 
0: 
f-
ffl f-L__ __________________________________ 



TEST PIT STRATIGRAPHIC LOG 

PROJECT NAME: Orgaworld 

PROJECT NUMBER: 45804 

HOLE DESIGNATION: TP35A-08 
DATE COMPLETED: June 17, 2008 

TEST PIT METHOD: Hydraulic Shovel 

FIELD PERSONNEL: T. Saunders 

CLIENT: Orgaworld Canada Real Estate Ltd. 

LOCATION: Hawthorn and Rideau Road, Ottawa, Ontario 

DEPTH 
mBGS 

'-0.5 

'-1.0 

I-

I-

I-

I-

I-

I-

'-2.5 

I-

STRATIGRAPHIC DESCRIPTION & REMARKS 

FILL - sand and gravel, trace asphalt, trace concrete, cobbles/boulders, trace 
wood, grey to dark brown, loose to compact, moist 

SM - SILTY SAND TILL, trace clay, trace gravel, cobbles/boulders, loose to 
compact, grey to brown, wet 
- water infiltration at 2.74m BGS 

x; 

DEPTH 
mBGS 

2.59 

'--3.5 1-------------------------------1.....1.L-'4 3.51 END OF TEST PIT@ 3.51m BGS I-

I-

I-

"' I-g '--4.0 
I-

61-
('J l-
a. 
a: l-o 
;?1-
01-

ii1-

g'--5.0 
9 

g1-
5-5.5 

ct 
OJ 

"' ,,.,__ 

End of Test Pit on Bedrock 

a: 
w 

Page 1of1 

SAMPLE 

INTERVAL PIO (ppm) 
:J z 

:<:; 0.00 - 1.22 2.4 

'-

G 2 .13-2.59 2.3 

I-

c: 2 .59- 3.51 1.3 

- 3.51 1.2 

<'li..-__ _J_ ________________________________ _L_ __ __, __ ,___ ___ J_ ___ __, 

g NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 
t:: a. 

rL.-----------------------------------------------__J 



TEST PIT STRATIGRAPHIC LOG 

PROJECT NAME: Orgaworld 

PROJECT NUMBER: 45804 

HOLE DESIGNATION: TP37-08 
DATE COMPLETED: June 17, 2008 

TEST PIT METHOD: Hydraulic Shovel 

FIELD PERSONNEL: T. Saunders 

CLIENT: Orgaworld Canada Real Estate Ltd. 

LOCATION: Hawthorn and Rideau Road, Ottawa, Ontario 

DEPTH 
mBGS 

'-0.5 

I.. 

.... 
'-1.0 
.... 
I-

,_ 
I-

'-1.5 

I.. 

.... 

.... 
'-2.5 ... 
I.. 

I.. 

'-3.5 
I-

I.. 

... 
(J) ... 
§ 

b'-
0.. ... 
a: 
(.) 

<!l 3'-
0 
d. 
f-

§ 
"' >-

t g._ 
l1) "1-

STRATIGRAPHIC DESCRIPTION & REMARKS ELEV. 
m 

GROUND SURFACE 93.37 

TOPSOIL - fine silty sand with some organic material, loose, dark brown, moist 

l----EN_D_O_F_T_E_S_T_P_IT_@_0.-30_m_B_G_S ________________ ---"-l 93·06 

End of Test Pit on Bedrock 

Page 1of1 

SAMPLE 

([ 
LU 

INTERVAL 
:J z 

<!l L__ __ __L ______________________________ _J_ ___ .l..__.J_ ___ _,__ ___ _, 

g NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 
f-a: 

_______________________________________________ ___J 



TEST PIT STRATIGRAPHIC LOG 
Page 1of1 

PROJECT NAME: Orgaworld HOLE DESIGNATION: TP38-08 
PROJECT NUMBER: 45804 DATE COMPLETED: June 17, 2008 
CLIENT: Orgaworld Canada Real Estate Ltd. TEST PIT METHOD: Hydraulic Shovel 

LOCATION: Hawthorn and Rideau Road, Ottawa, Ontario FIELD PERSONNEL: T. Saunders 

DEPTH ELEV. SAMPLE 
mBGS STRATIGRAPHIC DESCRIPTION & REMARKS 

m (( 
w 

GROUND SURFACE 91.69 
[IJ INTERVAL PIO (ppm) ::;:: 
::J z 

TOPSOIL - fine silty sand with some organic material, loose, dark brown, moist >-" '.t·: . 
1/.}H 
I- ·""-: 

... li_.· . 

-0.5 i;. ·,t I 
-".-'-

f-

:2 0.61 - 1.22 .\\ .. 6.3 
'-1.0 ... 

- water infiltration at 1.22m SGS ....i.:h'..:. 90.47 f-

END OF TEST PIT @ 1.22m BGS 

End of Test Pit on Bedrock 

... 

.... 

... 

... 
'-2.5 

... 

-3.5 

... 

... 
-4.0 

1-4.5 

'-5.0 

'-5.5 

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE ,_ 
0:: 



TEST PIT STRATIGRAPHIC LOG 

PROJECT NAME: Orgaworld 

PROJECT NUMBER: 45804 

HOLE DESIGNATION: TP40A-08 
DATE COMPLETED: June 17, 2008 

TEST PIT METHOD: Hydraulic Shovel 

FIELD PERSONNEL: T. Saunders 

CLIENT: Orgaworld Canada Real Estate Ltd. 

LOCATION: Hawthorn and Rideau Road, Ottawa, Ontario 

DEPTH 
mBGS 

'-0.5 

I-

I-

'-1.0 

'--1.5 

-
-
I-

'-2.0 

I-

I-

'-2.5 

STRATIGRAPHIC DESCRIPTION & REMARKS 

FILL - sand and gravel with trace of concrete, trace asphalt, trace brick, trace 
wood, trace cobbles/boulders, compact to loose, dark brown, moist 

SM - SIL TY SAND TILL, with gravel, trace clay, trace organics, 
cobbles/boulders, loose to compact, grey to brown, moist to wet 

- water infiltration at 2.74m BGS 

D 

DEPTH 
mBGS 

1.83 

I-

I-

'-3.0 
._ __ E_N_D_O_F_T_E_S_T_P-IT_©_2-.9-0_m_B_G_S _________________ -1..:..i...:...i-1 2·90 

I-

I.. 

I.. 

'-3.5 

'-4.0 

End of Test Pit on Bedrock 

Page 1 of 1 

SAMPLE 

a: 
UJ 

INTERVAL PID (ppm) 
:::> z 

-

:c: 0.30 -1.52 1.3 

-

-

1.83 - 2.90 1.4 

__ __L ________________________________ _,_ __ __J __ L__ ___ _,_ ___ --t 

g NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 
f-a: 
ti 



TEST PIT STRATIGRAPHIC LOG 

PROJECT NAME: Orgaworld 

PROJECT NUMBER: 45804 

CLIENT: Orgaworld Canada Real Estate Ltd. 

LOCATION: Hawthorn and Rideau Road, Ottawa, Ontario 

HOLE DESIGNATION: TP41-08 
DATE COMPLETED: June 17, 2008 

TEST PIT METHOD: Hydraulic Shovel 

FIELD PERSONNEL: T. Saunders 

DEPTH 
mBGS STRATIGRAPHIC DESCRIPTION & REMARKS ELEV. 

m 

'--0.5 

-1.0 

1-2.0 

1-2.5 

>-
>-

'--3.5 

GROUND SURFACE 121.00 

TOPSOIL - fine silty sand with some organic material, loose, dark brown, moist 

END OF TEST PIT @ 0.46m BGS 

End of Test Pit on Bedrock 

L...!·'· 

'i> 
120.55 

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

a: w en 
::;;: 
::i z 

Page 1of1 

SAMPLE 

INTERVAL 



TEST PIT STRATIGRAPHIC LOG 

PROJECT NAME: Orgaworld 

PROJECT NUMBER: 45804 
HOLE DESIGNATION: TP41A-08 
DATE COMPLETED: June 17, 2008 

TEST PIT METHOD: Hydraulic Shovel 

FIELD PERSONNEL: T. Saunders 

CLIENT: Orgaworld Canada Real Estate Ltd. 

LOCATION: Hawthorn and Rideau Road, Ottawa, Ontario 

DEPTH 
mBGS STRATIGRAPHIC DESCRIPTION & REMARKS ELEV. 

m 

GROUND SURFACE 91.66 

"---0.5 

I-

I-

I-

... 
"---1.5 

I-

I-

-2.0 

"---3.0 

-3.5 

FILL • sand and gravel with trace of concrete, trace asphalt, trace brick, trace 
rebar, trace wood, trace cobbles/boulders, compact to loose, dark brown, moist 

END OF TEST PIT @ 1.98m BGS 

End of Test Pit on Bedrock 

89.68 

-4.0 

Page 1of1 

SAMPLE 

a: 
UJ 

INTERVAL PID (ppm) 
:J z 

:c: 0.00 "0.61 2.5 

§ 1.83" 1.98 1.9 



g 
I-;;: 
1-

TEST PIT STRATIGRAPHIC LOG 

PROJECT NAME: Orgaworld 

PROJECT NUMBER: 45804 
HOLE DESIGNATION: TP46A-08 
DATE COMPLETED: June 17, 2008 

TEST PIT METHOD: Hydraulic Shovel 

FIELD PERSONNEL: T. Saunders 

CLIENT: Orgaworld Canada Real Estate Ltd. 

LOCATION: Hawthorn and Rideau Road, Ottawa, Ontario 

DEPTH 
mBGS 

'-0.5 

-1.5 

'-2.0 

'-3.0 

-3.5 

STRATIGRAPHIC DESCRIPTION & REMARKS ELEV. 
m 

GROUND SURFACE 91.45 

FILL - sand and gravel with trace of concrete, trace asphalt, trace organics, 
trace cobbles/boulders, compact to loose, dark brown, moist 

1-----------------------------_.l>C>l':>.cj 89.17 END OF TEST PIT @ 2.29m BGS 

End of Test Pit on Bedrock 

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

a: w 

Page 1of1 

SAMPLE 

§1 INTERVAL PID (ppm) 
::i z 

G 1.52-2.13 1.8 

_______________________________________________ __, 



I-
D 
{'J 

STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

PROJECT NAME: Orgaworld 

PROJECT NUMBER: 45804 

CLIENT: Orgaworld Canada Real Estate Ltd. 

LOCATION: Hawthorne and Rideau Road, Ottawa, Ontario 

DEPTH 
mBGS STRATIGRAPHIC DESCRIPTION & REMARKS 

HOLE DESIGNATION: MW1-08 
DATE COMPLETED: July 7, 2008 

DRILLING METHOD: HSA 

FIELD PERSONNEL: T. Saunders 

ELEV. 
m MONITOR INSTALLATION 

TOP OF RISER 92.93 
GROUND 5URFACE 91.76 

-1 
-

-
-2 
--
I-

1-3 
I-

I-

1-4 

I-

I-

1-5 
I-

I-

I-

I-

'-6 
I-

I-

I-

I-

1-7 
I-

I-

I-

I-

1-3 

FILL - sand and gravel with trace asphalt, trace 
concrete, trace brick, compact to dense, dark 
grey to dense, moist 

END OF BOREHOLE @ 2.97m BGS 

Auger Refusal On Assumed Bedrock 

91.61 

88.79 

Hole Plug 

! .:., .:., 

H ... ___ Well Screen 

WELL DETAILS 
Screened interval: 

90.32 to BB.79m 
1.45 to 2.97m BGS 

Length: 1.52m 
Diameter: 51 mm 
Slot Size: 10 
Material: PVC 
Seal: 

91.61 to 90.62m 
0.15to1.14m BGS 

Material: Bentonite 
Sand Pack: 

90.62 to 88.79m 
1.14 to 2.97m BGS 

Material: Silica Sand 

Page 1 of 1 

SAMPLE 

a: _J 

UJ <l'. > co a: ::;;; w 0 
::i I- w z a: 

SS1 z 35 

SS2 z 27 

UJ E :::> 
_J c. 
<t: 8 ;> 0 a: 

0.0 

0.0 



"' g s 
I-
0 
(!) 

STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

PROJECT NAME: Orgaworld 

PROJECT NUMBER: 45804 

CLIENT: Orgaworld Canada Real Estate Ltd. 

LOCATION: Hawthorne and Rideau Road, Ottawa, Ontario 

DEPTH 
mBGS STRATIGRAPHIC DESCRIPTION & REMARKS 

HOLE DESIGNATION: MW2-08 
DATE COMPLETED: July 8, 2008 

DRILLING METHOD: HQ CORING 

FIELD PERSONNEL: F. Laforge 

ELEV. 
m MONITOR INSTALLATION 

TOP OF RISER 93.99 
GROUND SURFACE 93.06 

.... 
I-

'-2 

-3 

1---4 

'-5 

I-

I-

I-

1-6 

-
-7 
-
-

END OF OVERBURDEN HOLE@ 0.18m BGS 
IJA 1.'I 

v 

0 _,._ 

Page 1of2 

SAMPLE 

0: _J w <{ w > ;:) 
[lJ a: _J 

:;:? 0 <{ w > ;:) t-- w 
z 0: ? 

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 
STATIC WATER LEVEL J July 17, 2008 

w 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(BEDROCK) 

PROJECT NAME: Orgaworld 

PROJECT NUMBER: 45804 

CLIENT: Orgaworld Canada Real Estate Ltd. 

LOCATION: Hawthorne and Rideau Road, Ottawa, Ontario 

DEPTH 
mBGS STRATIGRAPHIC DESCRIPTION & REMARKS 

HOLE DESIGNATION: MW2-08 
DATE COMPLETED: July 8, 2008 

DRILLING METHOD: HQ CORING 

FIELD PERSONNEL: F. Laforge 

ELEV. 
m MONITOR INSTALLATION 

... -= 
. 

- Bentonite 
______ ___,-1·,iTi,I: · 92.89 

0 

(!) 

'-1 

-2 

-3 

1-4 

0 

5_-10 
8'-g 
... 

BEDROCK - fractured limestone, becoming 
sound at 0.6m BGS 

1---E-N_D_O_F_B_O_R_E_H_O_L_E_@_2_.7_7_m_B_G_S _____ 90·29 

Note: The top of the risor at MW2-08 was cut 
on July 29, 2008 to permit the installation of the 
steel protective casing. The new top of risor 
Elevation is 93.696m 

. Hole Plug 
l-'... Filter Sand 

! i:J.;il--- Well Screen 

Li.'. t.....: 

WELL DETAILS 
Screened interval: 

92.43 to 90.29m 
0.63 to 2.77m BGS 

Length: 2.13m 
Diameter: 51mm 
Slot Size: 1 o 
Material: PVC 
Seal: 

92.91 to 92.61 m 
0.15 to 0.46m BGS 

Material: Bentonite 
Sand Pack: 

92.61 to 90.29m 
0.46 to 2.77m BGS 

Material: Silica Sand 

'if. 
>-w a: a: w o> oO 
(.) w a: 

'if. 
0 a a: 

RC1 94 75 

RC2 100 93 

Page 2 of 2 

81--__ __l__ ______ 
..J NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE ><'. 

8 a: 
0 

STATIC WATER LEVEL ! July 17, 2008 
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I-
0 
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STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

PROJECT NAME: Orgaworld 

PROJECT NUMBER: 45804 

HOLE DESIGNATION: MW3-08 
DATE COMPLETED: July 9, 2008 

DRILLING METHOD: Tamroc D-1 

FIELD PERSONNEL: F. Laforge 

CLIENT: Orgaworld Canada Real Estate Ltd. 

LOCATION: Hawthorne and Rideau Road, Ottawa, Ontario 

I-

I-

DEPTH 
mBGS 

-1 
-
-
-
-2 

---1-3 -,_ 
,_ -
'-4 ,_ 

,_ 
,_ 
'-5 
I-

I-

>-6 
I-

I--,_ 
-7 
----
1-8 

STRATIGRAPHIC DESCRIPTION & REMARKS ELEV. 
m 

TOP OF RISER 104.11 
GROUND SURFACE 103.44 

OVERBURDEN - organic mat v \ · 
END OF OVERBURDEN HOLE @ 0.30m BGS 

MONITOR INSTALLATION 

Page 1 of 3 

SAMPLE 

a: _J w <( z w > :::> 
Ill ([ 

_J 

:::2= 0 <( w > :::> I- w z a: 



gi 
0 

STRATIGRAPHIC AND INSTRUMENTATION LOG 
(BEDROCK) 

PROJECT NAME: Orgaworld 

PROJECT NUMBER: 45804 

CLIENT: Orgaworld Canada Real Estate Ltd. 

LOCATION: Hawthorne and Rideau Road, Ottawa, Ontario 

DEPTH 
m BGS STRATIGRAPHIC DESCRIPTION & REMARKS 

HOLE DESIGNATION: MW3-08 
DATE COMPLETED: July 9, 2008 

DRILLING METHOD: Tamroc D-1 

FIELD PERSONNEL: F. Laforge 

ELEV. 
m MONITOR INSTALLATION 

0 
OVERBURDEN - organic mat 

103.14 
BEDROCK - fractured limestone 

.. ..... 

2 

3 

4 

5 

6 

-4-- Bentonite 
Hole Plug 

s 7 
b 
(!) 
0.: er 

er 8 
0 

Page 2 of 3 

>!!. 0 

a: >- '#. zW lJJ a: 
::>co a: lJJ 0 a: :2 o> a ug a: z LLJ a: 

gL--_ _L __________________ _J='==i.. ___ l___L-'=l....L. ______ J__..L-_ _i_ _ _L_ ___ ---1 
::.:: NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

STATIC WATER LEVEL ? July 17, 2008 
5l OOL--------------------------------------------------' 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(BEDROCK) 

PROJECT NAME: Orgaworld 

PROJECT NUMBER: 45804 

CLIENT: Orgaworld Canada Real Estate Ltd. 

LOCATION: Hawthorne and Rideau Road, Ottawa, Ontario 

DEPTH 
m BGS 

-12 

-13 

-14 

1-16 

STRATIGRAPHIC DESCRIPTION & REMARKS 

HOLE DESIGNATION: MW3-08 
DATE COMPLETED: July 9, 2008 

DRILLING METHOD: Tamroc D-1 

FIELD PERSONNEL: F. Laforge 

ELEV. MONITOR INSTALLATION m 

! 

1---E-N_D_O_F_B_O_R_EH-O-LE-@-17-.3-7-m-BG-S-----'-'---l BS.O? 
WELL DETAILS 
Screened interval: 

101.31 to 86.07m -18 

q._ 
"' 

O>'-
0 
O'-
C\J 

:3'"-
:J 

CX> 

"' ... 

Borehole advanced with a Tamroc D-1 
Paultera 900 2.13 to 17.37m BGS 

Length: 15.24m 
Diameter: 51mm 
Slot Size: 10 
Material: PVC 
Seal: 

103.14 to 102.22m 
0.30 to 1.22m BGS 

Material: Bentonite 
Sand Pack: 

102.22 to 86.07m 
1.22 to 17.37m BGS 

Material: Silica Sand 

Page 3 of 3 

;!2. 0 

a: >- "if. z UJ UJ a: 
:::i co a: UJ 0 a::;; o> a :J og a: z 

UJ a: 

81..-__ __L ____________________ _L ___ L__ _________ .J..._ _ _J_ _ _J_ _ _J_ ___ __, 

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 
0 i? STATIC WATER LEVEL ! July 17, 2008 
0 _______________________________________________ __, 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

PROJECT NAME: Orgaworld 

PROJECT NUMBER: 45804 

HOLE DESIGNATION: MW4-08 
DATE COMPLETED: July 8, 2008 

CLIENT: Orgaworld Canada Real Estate Ltd. DRILLING METHOD: HQ CORING 

LOCATION: Hawthorne and Rideau Road, Ottawa, Ontario FIELD PERSONNEL: F. Laforge 

::l 
Ci s 
b 
C!l 
0.. a: 
0 

a: 
0 

a: 
C!l 

"' 8 
b 
3:: 
co 
0 
0 
N 
>-__J 
:;:) 

DEPTH 
mBGS 

'-1 

-3 

'--4 

'-6 

-
-
-7 

'--9 

L-

L-

'---10 

-
''-
0 
9-11 
" "' 
0 
--''-z w 
0 a: 
:;:) w a: w 
> 
0 

STRATIGRAPHIC DESCRIPTION & REMARKS ELEV. 
m 

TOP OF RISER 96.35 
GROUND SURFACE 95.18 

FILL - sand and silt with some concrete and 
gravel, loose, brown and moist 

- becoming wet at 0.91m SGS 

SIL TY SAND TILL, with gravel, dense, brown, 
moist 

r----.. - becoming very dense at 1.68m SGS 
END OF OVERBURDEN HOLE@ 1.78m SGS 

93.96 

MONITOR INSTALLATION 

.,[_-] 

\I 

-Bentonite 
Hole Plug 

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 
STATIC WATER LEVEL ! July 17, 2008 

Page 1of2 

SAMPLE 

a: _J UJ <( w > :::J 
ID a: _J 

:::'? 0 <( UJ > :::i I- UJ 
z a: ? 

SS1 IL 40 9 

SS2 rg 7 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(BEDROCK) 

PROJECT NAME: Orgaworld 

PROJECT NUMBER: 45804 

CLIENT: Orgaworld Canada Real Estate Ltd. 

LOCATION: Hawthorne and Rideau Road, Ottawa, Ontario 

DEPTH 
mBGS 

-2 

STRATIGRAPHIC DESCRIPTION & REMARKS 

SILTY SAND TILL, with gravel, dense, brown, 
moist 

____ 
FRACTURED LIMESTONE, grey, greatest 
level of fracture between 1.9m to 2.4m depth 

HOLE DESIGNATION: MW4-08 
DATE COMPLETED: July 8, 2008 

DRILLING METHOD: HQ CORING 

FIELD PERSONNEL: F. Laforge 

ELEV. 
m 

93.96 

93.40 

MONITOR INSTALLATION 

t:lemonne 
Hole Plug 

·· :·. ,.._ Filter Sand 
'"Well Screen .. 

-3 
l---E-N_D_O_F_B_O_R_E_H_O_L_E_@_2_.8_4_m_B_G_S _____ __._,_-1 92·33 

WELL DETAILS 
Screened interval: 

93.55 to 92.33m 
1.63 to 2.84m BGS 

Length: 1.22m -4 

'-5 

>-6 

1-7 

-8 

b 
(!) 
Cl.. a: 
0 u 
<1-10 a: u 

(!) 

''-11 s: '-:::; 
i'0'-
0 
:;;i '-

'-

5 
0 

1g._ ..,. 

Diameter: 51 mm 
Slot Size: 1 o 
Material: PVC 
Seal:· 

94.57 to 93.70m 
0.61 to 1.47m BGS 

Material: Bentonite 
Sand Pack: 

93.70 to 92.33m 
1.47 to 2.84m SGS 

Material: Silica Sand 

RC1 

cf. 
>-

UJ a: a: UJ o> oO 
0 
UJ a: 

93 

cf. 
0 
0 a: 

63 

Page 2 of 2 

(!)J_'-___ l_ _____________________ _!_ __ __J __________ __J_ _ _...L _ __J __ L_ ___ --1 
9 
8 a: 
0 w 

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 
STATIC WATER LEVEL ! July 17, 2008 

WL._ _________________________________________________ ___, 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

PROJECT NAME: Orgaworld 

PROJECT NUMBER: 45804 

CLIENT: Orgaworld Canada Real Estate Ltd. 

LOCATION: Hawthorne and Rideau Road, Ottawa, Ontario 

DEPTH 
mBGS STRATIGRAPHIC DESCRIPTION & REMARKS 

HOLE DESIGNATION: MWS-08 
DATE COMPLETED: July 7, 2008 

DRILLING METHOD: HSA 

FIELD PERSONNEL: T. Saunders 

ELEV. 
m MONITOR INSTALLATION 

TOP OF RISER 93.89 

-1 

-2 

-3 

'-5 

-7 

GROUND '5URFAGE SZ.::14 

FILL - sand and silt with trace asphalt, trace 
concrete, trace brick, compact to dense, dark 
grey to black, moist 

END OF BOREHOLE @ 2.77m BGS 

92.78 

90.17 

.. -F-p 

! 
-Bentonite 

Hole Plug 

' 
" =: - Filter Sand 

WELL DETAILS 
Screened interval: 

91.69 to 90.17m 

Well Screen 

1.24 to 2.77m BGS 
Length: 1.52m 
Diameter: 51mm 
Slot Size: 10 
Material: PVC 
Seal: 

92.63 to 92.00m 
0.30 to 0.94m BGS 

Material: Bentonite 
Sand Pack: 

92.00 to 90.17m 
0.94 to 2.77m BGS 

Material: Silica Sand 

Page 1 of 1 

SAMPLE 

a: --' w <( w > :J 
en --' a: 0 <( w > :J t-- w 
z a: 

SS1 54 13 

SS2 83 74 

SS3 0 7 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

PROJECT NAME: Orgaworld 

PROJECT NUMBER: 45804 

HOLE DESIGNATION: MW6-08 
DATE COMPLETED: July 14, 2008 

DRILLING METHOD: HSA CLIENT: Orgaworld Canada Real Estate Ltd. 

LOCATION: Hawthorne and Rideau Road, Ottawa, Ontario FIELD PERSONNEL: T. Saunders 

DEPTH 
mBGS 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

STRATIGRAPHIC DESCRIPTION & REMARKS ELEV. 
m 

TOP OF RISER 94.98 
GROUND SURFACE 93.83 

FILL- (dredged sediment from adjacent 
settling pond), very fine sand and silt, dense, 
grey to brown, moist 

FILL· very fine sand and silt, trace clay, trace 
gravels, trace asphalt, trace concrete, trace 
organics, dense, slightly green in upper levels, 
brown to dark brown, black organic layer at 
4.6m, moist 

93.07 

89.26 
SM • SAND with silt, very fine grained, 
compact, oxidized, grey to brown, moist to wet 

SM· TILL - silty sand with some gravel, 
medium grained, well graded, brown, moist to 
wet 

END OF BOREHOLE@ 7.62m BGS 

... 

87.89 

... 

.. 

86.21 

MONITOR INSTALLATION 

! -sentonite 
Hole Plug 

- Filter Sand 

WELL DETAILS 
Screened interval: 

90.78 to 87.73m 
3.05 to 6.1 Om SGS 

Length: 3.05m 
Diameter: 51mm 
Slot Size: 10 
Material: PVC 
Seal: 

93.22 to 91 .39m 
0.61 to 2.44m SGS 

Material: Bentonite 
Sand Pack: 

91.39 to 87.58m 
2.44 to 6.25m BGS 

Material: Silica Sand 

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

CHEMICAL ANALYSIS 0 STATIC WATER LEVEL ! July 17, 2008 

Page 1of1 

SAMPLE 

a: __J w E' w <( ::::> > __J a. [!) a: <( s w 0 > :J I- w 0 z a: n: 

83 43 13.1 

86 17.1 

75 29 21.3 

33 16 23.9 

17 7 2.3 

100 20 0.0 

83 26 0.0 

57 0.0 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

PROJECT NAME: Orgaworld 

PROJECT NUMBER: 45804 

HOLE DESIGNATION: MW7-08 
DATE COMPLETED: July 14, 2008 

CLIENT: Orgaworld Canada Real Estate Ltd. DRILLING METHOD: HSA 

LOCATION: Hawthorne and Rideau Road, Ottawa, Ontario FIELD PERSONNEL: T. Saunders 

DEPTH 
mBGS 

-1 

-2 

-3 

1-4 

1-5 

--
-7 

5,_8 
(!) a: f-
gj f-
01>-

f-

u ,_9 

• f-

gj>-
0 
')''-

::i 
5 9>-11 g 
"' 
(!) 
g 

STRATIGRAPHIC DESCRIPTION & REMARKS ELEV. 
m 

TOP OF RISrn Q4B2 
GROUND SURFACE 93.81 

FILL - silty sand with some gravel, trace 
asphalt, trace concrete, trace clay, compact to 
dense, grey to brown, moist 

- becoming wet at 3.65m BGS 

SM - TILL - silty sand with some gravel, brown, 
moist to wet 

88.32 

1----------=--=--------------....J...."-'-i 86.83 END OF BOREHOLE @ 6.98m BGS 

MONITOR INSTALLATION 

.. 

.._ Bentonite 
Hole Plug 

? 
.: 

,: .._Filter Sand 

WELL DETAILS 
Screened inteival: 

90.76 to 87.72m 

Well Screen 

3.05 to 6.1 Om BGS 
Length: 3.05m 
Diameter: 51mm 
Slot Size: 10 
Material: PVC 
Seal: 

93.20 to 91.37m 
0.61 to 2.44m BGS 

Material: Bentonite 
Sand Pack: 

91.37 to 87.72m 
2.44 to 6.10m BGS 

Material: Silica Sand 

Page 1 of 1 

SAMPLE 

a: __J UJ E' UJ 
<( ::i > __J Q. 

CD a: <( 8, ::;; UJ (_) > ::i I- w g z a: 0.. 

SS1 :s 50 38 0.0 

SS2 35 4.6 

SS3 )\ 50 13 0.0 

v----.., :s SS4 25 15 4.3 
I'-----" 

SSS 100 

SS6 42 54 0.0 

SS7 50 15 0.0 

SS8 100 1.5 

SS9 100 0.0 

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 
ffi STATIC WATER LEVEL ? July 17, 2008 a: 

CHEMICAL ANALYSIS 0 OL_ _______ __._..:____. _____ __.:::,,==::_ _______________________________ ___, 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

PROJECT NAME: Orgaworld 

PROJECT NUMBER: 45804 

CLIENT: Orgaworld Canada Real Estate Ltd. 

LOCATION: Hawthorne and Rideau Road, Ottawa, Ontario 

DEPTH 
mBGS STRATIGRAPHIC DESCRIPTION & REMARKS 

HOLE DESIGNATION: MWS-08 
DATE COMPLETED: July 15, 2008 

DRILLING METHOD: HSA 

FJELD PERSONNEL: T. Saunders 

ELEV. 
m MONITOR INSTALLATION 

TOP OF RISER 91.69 
GROUND 5URFAGE 90.69 

-1 

-2 

-3 

'-5 

-7 

"' L-
0 

0 
' L-5: '--10 

')' .... 
:::; .... 
::i 
3'-
0 
9'--11 
<L co 

C!h-
0 _,._ 

FILL - silty sand with gravel, trace asphalt, 
trace concrete, compact to dense, moist 

- trace organics, loose, black, wet at 3.05m 
BGS 

h SM - TILL - fine sand and silt with some gravel, 
I 

END OF BOREHOLE @ 4.72m BGS 

'•L.:..L..t.... 
86.12 
85.96 

-Bentonite 
Hole Plug 

:·. - Filter Sand ! .. '.. Well Screen 

WELL DETAILS 
Screened inteival: 

89.47 to 86.42m 
1.22 to 4.27m BGS 

Length: 3.05m 
Diameter: 51mm 
Slot Size: 1 O 
Material: PVC 
Seal: 

90.38 to 89.77m 
0.30 to 0.91m BGS 

Material: Bentonite 
Sand Pack: 

89.77 to 86.42m 
0.91 to 4.27m BGS 

Material: Silica Sand 

Page 1 of 1 

SAMPLE 

a: _J LU E' LU 
<( :;€ ::J > _J 0. co a: <!'. .3 ::;;; w 0 > ::> I- LU 0 z a: 0::: 

25 15 48.1 

SS2 IZ 0 

SS3 33 39 11.7 

SS4 z 17 4 4.5 

SSS x 25 65 0.0 

SSS 33 0.0 

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 
ffi STATIC WATER LEVEL ! July 17, 2008 

CHEMICAL ANALYSIS 0 



Cl 
0 
Cl s 
I-
0 
(!) 
0: a: 
0 
(.) 
<(I 
a: 
(.) 

il'. 
(!) 

§ 

STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

PROJECT NAME: Orgaworld 

PROJECT NUMBER: 45804 

CLIENT: Orgaworld Canada Real Estate Ltd. 

LOCATION: Hawthorne and Rideau Road, Ottawa, Ontario 

DEPTH 
mBGS STRATIGRAPHIC DESCRIPTION & REMARKS 

HOLE DESIGNATION: MW9-08 
DATE COMPLETED: July 15, 2008 

DRILLING METHOD: HSA 

FIELD PERSONNEL: T. Saunders 

ELEV. 
m MONITOR INSTALLATION 

TOP OF RISER 83.96 
GROUND SURFACE 82.94 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

TOPSOIL 

SM - SILTY SAND, fine grained, loose, brown 
to grey, moist 

CL- SILTY CLAY, grey, blocky, oxidized, 
moist, soft to very soft 

- becoming wet, very soft and plastic at 1.52m 
BGS 

- becoming moist to dry and blocky at 3.51 m 
BGS 

END OF BOREHOLE @ 3.66m BGS 

82.79 
82.64 

79.29 

-sentonite 
Hole Plug 

! 
- Filter Sand 

WELL DETAILS 
Screened interval: 

81.47 to 79.95m 

Well Screen 

1.47 to 3.00m BGS 
Length: 1.52m 
Diameter: 51 mm 
Slot Size: 10 
Material: PVC 
Seal: 

82.64 to 82.08m 
0.30 to 0.86m BGS 

Material: Bentonite 
Sand Pack: 

82.08 to 79.95m 
0.86 to 3.00m BGS 

Material: Silica Sand 

Page 1of1 

SAMPLE 

a: _J w E' w <( ::J 
III > _J Q. 

2 a: 0 <( _g, w > :J I- w g z a: 0.. 

75 0.0 

100 3 0.0 

100 0.0 

100 

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 
ffi STATIC WATER LEVEL J July 17, 2008 

CHEMICAL ANALYSIS 0 



"' 0 
0 
;! 

STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

PROJECT NAME: Orgaworld 

PROJECT NUMBER: 45804 

CLIENT: Orgaworld Canada Real Estate Ltd. 

LOCATION: Hawthorne and Rideau Road, Ottawa, Ontario 

DEPTH 
mBGS STRATIGRAPHIC DESCRIPTION & REMARKS 

HOLE DESIGNATION: MW10-08 
DATE COMPLETED: July 15, 2008 

DRILLING METHOD: HSA 

FIELD PERSONNEL: T. Saunders 

ELEV. 
m MONITOR INSTALLATION 

TOP OF RISER 84.00 
GROUND SURFACE 83.10 .--n 

____________ 82.95 
SM· SIL TY SAND, fine to medium grained, .. -. .,. 
grey, compact, moist .·:. 

· ..... 
'-1 · trace clay at 0.91 m BGS ... 

,• .... · 
--- Bentonite 

Hole Plug 

.... :.·: ·. 

.... :: .. ::.·:-: 

.... 

.... 1----------------------h .... ":1,-1 81.42 
ML· SAND AND SILT, very fine grained, ? .. .. 

: : 
>--2 compact, grey, wet --- Filter Sand 

• becoming saturated at 1.98m BGS Well Screen .. ... 

Page 1of1 

SAMPLE 

er _J w E' w :::> 
co 0 _J Q_ a: 0 <:( .s w > :::J I- w 0 z a: 0::: 

SS1 83 15 0.0 

SS2 50 25 0.0 

80.20 

.... 

1-3 END OF BOREHOLE @ 2.90m BGS 

' 
: : 

100 27 0.0 

.... 

.... 

.... 
1-4 
.... 
.... 
.... 

,__5 

'-6 

.... 

-7 

WELL DETAILS 
Screened interval: 

81.73 to 80.20m 
1.37 to 2.90m BGS 

Length: 1.52m 
Diameter: 51 mm 
Slot Size: 1 O 
Material: PVC 
Seal: 

82.79 to 82.03m 
0.30 to 1.07m SGS 

Material: Bentonite 
sand Pack: 

82.03 to 80.20m 
1.07 to 2.90m BGS 

Material: Silica Sand 



..... ·February 1994 

Test Pit 
Number 

TPl 

TP2 

TP3 

TP4 

Depth 
(metres) 

0.00 - 0.15 
0.15 - 0.91 

0.91 - 1.82 
1.82 - 2.13 

0.00 - 0. 15 
0.15 - 0.76 
0.76 - 1.98 
1.98-2.13 

2.13 

0.00 - 0.15 
0.15 - 0.76 

0.76 

0.00 - 0.27 
0.27 - 0.37 
0.37 - 1.98 

931-2820 

APPENDIX A 

RECORD OF TEST PITS 

Soil Description 

TOPSOIL 
Brown fine to medium SAND, trace to some gravel , 
trace clay 
Brown SIL TY SAND and GRAVEL, some cobbles 
Grey CLAYEY SILT, trace to some sand, gravel, 
cobbles, occasional boulder 

End of test pit 
Water seepage at 1.25 metre depth 

TOPSOIL 
Brown fine SAND, trace gravel and clay 
Brown fine SILTY SAND and GRAVEL, some cobbles 
Grey SIL TY SAND, trace to some gravel, cobbles, 
occasional boulder 
BEDROCK 

End of test pit 
Refusal on bedrock surface 
Water seepage at 1.89 metre depth 

TOPSOIL 
Grey brown SIL TY SAND some clay, trace to some 
gravel, cobbles, occasional boulder 
BEDROCK 

End of test pit 
Refusal on bedrock surface 
Test pit dry 

PEAT TOPSOIL 
Grey brown SIL TY SAND 
Grey brown SIL TY CLAY 

End of test pit . 
Surface water flowing into test pit 



February 1994 

Test Pit 
Number 

TP5 

TP6 

TP7 

TP8 

Depth 
(metres) 

0.00 - 0.30 
0.30 - 0.76 
0.76 - 1.52 

1.52 

0.00 - 0.21 
0.21 - 1.31 

1.31 - 1.37 
1.37 

0.00 - 1.83 

1.83 - 2.44 

0.00 - 2.59 
2.59 - 2.74 
2.74 - 3.29 
3.29 - 3.51 

APPENDIX A (continued) 

RECORD OF TEST PITS 

Soil Description . 

PEAT TOPSOIL 
Grey brown SILTY SAND 
Grey brown SILTY CLAY 
BEDROCK 

End of test pit 
Refusal on bedrock surface 
Surface water flowing into test pit 

TOPSOIL 

931-2820 

Brown fine to medium SAND, trace to some gravel, · 
cobbles, some clay and silt 
Grey brown SILTY SAND with gravel and cobbles 
BEDROCK 

End of test pit 
Refusal on bedrock surface 
Test pit dry 

Sand, gravel, clay, asphalt, wood, concrete, boulders 
(FILL) 
Grey brown SIL TY CLAY, trace gravel 

End of test pit 
Water seepage at 2.13 metre depth 

Clay, sand, gravel, cobbles, wood (FILL) 
PEAT TOPSOIL 
Brown SILTY SAND 
Brown SIL TY SAND and grey SAND 

End of test pit 
Surface water flowing into test pit 

·Water seepage at 2.59 metre depth 



: . 

.•· 

February 1994 

Test Pit 
Number 

TP9 

TPlO 

TPll 

TP12 

Depth 
(metres) 

0.00 - 0.09 
0.09 - 1.37 
1.37 - 1.98 

0.00 - 0.06 
0 .06 - 1.68 

1.68 - 2.13 

0.00 - 0.30 
0.30 - 1.22 

1.22 - 1.98 
1.98 

0 .00 - 2.70 

2.70 - 3.00 
3 .00 - 3.20 

APPENDIX A (continued) 

RECORD OF TEST PITS 

Soil Description 

PEAT TOPSOIL 
Brown SIL TY SAND, trace to some clay 
Grey brown fine SAND, trace silt 

End of Test Pit 
Surface water flowing into test pit 

TOPSOIL 

931-2820 

Brown SILTY SAND with gravel, cobbles, occasional 
boulder 
Grey SILTY SAND with gravel, cobbles 

End of Test Pit 
Water at 1.98 metre depth 

PEAT TOPSOIL 
. Brown SILTY SAND and GRAVEL, occasional cobble 

and boulder 
Brown SIL TY SAND, trace gravel 
BEDROCK 

End of Test Pit 
Refusal on bedrock surface 
Water seepage at 1.22 to. 1.37 metre depth 

Asphalt, wood, sand, gravel, concrete (FILL) 
PEAT TOPSOIL 
Brown SILTY SAND 
Possibly Bedrock 

End of Test Pit 
Refusal 
Surface water flowing into test pit 



. 
!, 

February 1994 

Test Pit 
Number 

TP13 

TP14 

TP15 

TP16 

Depth 
{metres) 

0.00 - 0.98 
0.98 - 1.07 
1.07 - 1.22 

1.22 

0.00 - 0.34 
0.34 - 1.34 
1.34 - 2.13 

2.13 

0.00 - 0.24 
0.24 - 1.52 

1.52 - 2.13 

0.00 - 0.34 
0.34 - 0.67 
0.67 - 0.98 

0.98 

APPENDIX A (continued) 

RECORD OF TEST PITS 

Soil Description 

Asphalt, wood, rock, concrete (FILL) 
PEAT TOPSOIL 
Brown SIL TY SAND 
BEDROCK 

End of Test Pit 
Refusal on bedrock surface 
Sui-face water flowing into test pit 

· PEAT TOPSOIL 

931-2820 

Grey brown SILTY SAND and GRAVEL, trace clay 
Grey SIL TY SAND and GRAVEL, some silt, trace clay, 
cobbles 
BEDROCK 

End of Test Pit 
Refusal on bedrock surface 
Surface water flowing into test pit 

PEAT TOPSOIL 
Brown fine SAND some gravel, becoming brown SAND 
and GRAVEL between 1.3 and 1.5 metre depth 
Grey SAND and GRAVEL 

End of Test Pit 
Water inflow at 1.5 metre depth 

PEAT TOPSOIL 
Brown SILT, some sand, trace clay 
Brown SILTY SAND, trace to some gravel , trace clay 
BEDROCK 

End of Test Pit 
Refusal on bedrock surface 
Water inflow at 0.8 metre depth 



February 1994 

Test Pit 
Number 

TP17 

TP18 

TP19 

Depth 
(metres) 

0.00 - 0.30 
0:30 - 1.10 
1.10 - 1.31 

1.31 

0.00 - 0.24 
0.24 - 0.49 
0.49 - 0.76 
0.76 - 1.98 
1.98 - 2.44 

0.00 - 0.24 
0.24 - 0.70 
0.70 - 1.83 
1.83 - 1.92 

APPENDIX A (continued) 

RECORD OF TEST PITS 

Soil Description 

PEAT TOPSOIL 
Brown SIL TY SAND 

931-2820 

Brown SILTY SAND, trace to some gravel, trace clay 
BEDROCK 

End of Test Pit 
Refusal on bedrock surface 
Water inflow at 1.2 metre depth 

PEAT TOPSOIL 
Red brown SILTY SAND 

· Grey brown CLAYEY SILT 
Grey brown SIL TY CLAY 
Grey SILTY SAND/SANDY SILT 

End of Test Pit 
Surface water flowing into test p it 

PEAT TOPSOIL 
Grey brown CLAYEY SILT 
Grey brown SIL TY CLAY 
Grey SILTY SAND/SANDY SILT 

End of Test Pit 

Golder Associates 



 

A P P E N D I X  C 
 

SOIL GRADATION DATA 



INSPEC-SOL INC. 

I EC•SOL 179 Colonade Road, Suite 400, Ottawa, Ontario, K2E 7J4 GRAIN SIZE ANALYSIS 

PROJECT: 
ORIGIN: 
CLIENT: 
PROJECT NO.: 

Tel: (613) 727-0895 LAB SAMPLE No.: 651 
Fax: (613) 727-0581 SAMPLE DEPTH: 5.3 m - 5.9 m 

Hawthorne Industrial Park 
5123 Hawthorne 
R.W.Tomlinson 
T020556-B1 

SAMPLE LOCATION: BH4-1-(SS 7) 
DATE SAMPLED: October31, 2008 

TEST DATE: November 18, 2008 
TESTED BY: Daniel B. 

PROJECT SAMPLE No.: 1 

SAND SIZES GRAVEL 
CLAY COBBLES SILT 

FINE I COARSE FINE COARSE 

U.S. Standard Sieve Sizes "' 0 .. 
I I ,/,I I I 

1

1 I I I l 
I I I I I l II I I : I 
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1
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1
-++90 

l J I I I I I 1 1 I I I I 
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, I I I I t I l I I I I 

I I l I I I I I t I I I 
I t I I I l I I I I I 

70 

I I I I I I I ! I I I 

h 60 la .c:: 

: : : : : : 11 : : : : Qj 
I-I I I I I I I 

1

1 I I I I 

I
' I I I I I I 1 1 I I I 

I 

c 
50 u::: 

I I I I I I 
1

1 I I I 
t I l I l I II I I I 
I I I I I I 

1
1 I I t 

I I I I I I !1 I I I 
I I t I f I I I I I 

I c 
I Q) 

I 

:- 40 if. 
ltl I l I I l I I I 

30 
I I I J 1 I I I I '* I I I I I I I I I 

- l 20 

¥"
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I I I I II I I J f 

t I I I II I I l I 

0.0001 0.001 O.Q1 0.1 10 100 
Grain Size (mm) 

PARTICLE SIZE DISTRIBUTION 

SOIL CLASSIFICATION 
DESCRIPTIVE MODIFIERS 

SUMMARY 
DESCRIPTION 

Silt, some sand, trace clav 
ML 

NOTE: UNIFIED SOIL CLASSIFICATION SYSTEM-ASTM D2487 

AND 
ADJECTIVE (e.g. sandy) 

SOME 
TRACE 

36-50% 
21 - 35 % 

11-20% 
1-10% 

GRAVEL 
SAND 

SILT+ CLAY 

0 
12 
88 

% 
% 

% 
x 



INSPEC-SOL INC. 

I EC•SOL 179 Colonade Road, Suite 400, Ottawa, Ontario, K2E 7J4 GRAIN SIZE ANALYSIS 

PROJECT: 
ORIGIN: 
CLIENT: 
PROJECT NO.: 

Tel: (613) 727-0895 LAB SAMPLE No.: 651 
Fax: (613) 727-0581 SAMPLE DEPTH: 5.3 m - 5.9 m 

Hawthorne Industrial Park 
5123 Hawthorne 
R.W.Tomlinson 
T020556-B1 

CLAY SILT 

SAMPLE LOCATION: BH4-1-(SS 7) 
DATE SAMPLED: October 31, 2008 

TEST DATE: November 18, 2008 
TESTED BY: Daniel B. 

PROJECT SAMPLE No.: 1 

SAND SIZES GRAVEL 

FINE MEDIUM COARSE FINE I COARSE 

COBBLES 

U.S. Standard Sieve Sizes 

..... 100 
I l I ,.r t I I l I I I 

: : : : ::: : 
>---- 90 

I I I I I I I I I I 
I JI I I I I I I I I I 
I I I I I I ! I I I I I 
l I I I I ! I I I I I 

I I I t I I'- I 80 I I I 
I I I I I I l 
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1
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40 

I I I I I I I I 
I I I I I I l l 

1 I I I I I I 

30 

1f' I I J I I I ! 

20 /I/ I I I l I 
1 I I I l I 
l I I I ! I 
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I I 
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I I I I I ! ! I 
I I I I I ! ! 
I I I I I I l 

0.0001 0.001 0.01 0.1 10 100 

Grain Size (mm) 

PARTICLE SIZE DISTRIBUTION 

SOIL CLASSIFICATION 
DESCRIPTIVE MODIFIERS 

SUMMARY 
DESCRIPTION 

Silt, some sand, trace clay 
ML 

NOTE: UNIFIED SOIL CLASSIFICATION SYSTEM-ASTM D2487 

AND 
ADJECTIVE (e.g. sandy) 

SOME 
TRACE 

36-50% 
21-35% 

11 -20 % 
1 -10% 

GRAVEL 
SAND 

SILT+ CLAY 

0 
12 

88 

% 
% 

% 
x 



INSPEC-SOL INC. 

I EC•SOL 179 Colonade Road, Suite 400, Ottawa, Ontario, K2E 7J4 GRAIN SIZE ANALYSIS 
Tel: (613) 727-0895 LAB SAMPLE No.: 651 
Fax: (613) 727-0581 SAMPLE DEPTH: 4.6 m - 5.2 m 

SAMPLE LOCATION: BH6-3-(SS 6) 
DATE SAMPLED: October 31, 2008 

PROJECT: Hawthorne Industrial Park TEST DATE: November 21, 2008 
ORIGIN: 5123 Hawthorne TESTED BY: Daniel B. 
CLIENT: R.W.Tomlinson PROJECT SAMPLE No.: 1 
PROJECT NO.: T020556-B1 

SAND SIZES GRAVEL 
CLAY SILT 

I 
COBBLES 

FINE MEDIUM COARSE FINE COARSE 

U.S. Standard Sieve Sizes "' 0 0 
0 <D 0 C\J 0 0 0 lq "' C\J ;;;; <D ;;;; ;;;; : 1-, "" "" "" ,.... N - 100 I I I I I I 1 I 

I I I I I I I I I 
I I I I ...__. I I I I 
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., 
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I I I I I I I I I 
I I I I I I I I I c:: 

I/ r I 60 C1l 
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1- 1- 20 v I I I I I I ...... I I I I I I 
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I I I I I I I 
I I I I I I I 
I I I I I I I 

0 
0.0001 0.001 0.01 0.1 1 10 100 

Grain Size (mm) 

PARTICLE SIZE DISTRIBUTION 

SOIL CLASSIFICATION SUMMARY 
DESCRIPTION DESCRIPTIVE MODIFIERS 
Silt and Sand, trace clav, trace aravel AND 36-50% GRAVEL 5 % 
SM ADJECTIVE (e.g. sandy) 21-35% SAND 46 % 

SOME 11 -20 % SILT+ CLAY 49 % 
NOTE: UNIFIED SOIL CLASSIFICATION SYSTEM-ASTM D2487 TRACE 1 -10 % 



INSPEC-SOL INC. 

I EC•SOL 179 Colonade Road, Suite 400, Ottawa, Ontario, K2E 7J4 
Tel: (613) 727-0895 LAB SAMPLE No.: 651 

GRAIN SIZE ANALYSIS 

Fax: (613) 727-0581 SAMPLE DEPTH: 9.2 m - 9.8 m 
SAMPLE LOCATION: BH 5-1-(SS 12) 

PROJECT: Hawthorne Industrial Park 
5123 Hawthorne 

DATE SAMPLED: October3o, 2008 
TEST DATE: November 21, 2008 
TESTED BY: Daniel B. ORIGIN: 

CLIENT: R.W.Tomlinson 
T020556-B1 

PROJECT SAMPLE No.: 1 
PROJECT NO.: 

SAND SIZES GRAVEL 
CLAY SILT 

FINE I COARSE 

COBBLES 
MEDIUM COARSE 

U.S. Standard Sieve Sizes 
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0.0001 0.001 O.Q1 0.1 10 100 

Grain Size (mm) 

PARTICLE SIZE DISTRIBUTION 

SUMMARY 
DESCRIPTION 

SOIL CLASSIFICATION 
DESCRIPTIVE MODIFIERS 

Silt and Sand, some aravel, trace clay 
SM 

NOTE: UNIFIED SOIL CLASSIFICATION SYSTEM-ASTM D2487 

AND 36-50 % 
ADJECTIVE (e.g. sandy) 

SOME 
TRACE 

21-35% 
11 -20 % 
1-10% 

GRAVEL 11 % 
SAND 38 % 

SILT+ CLAY 51 % 



INSPEC-SOL INC. 

EC•SOL 179 Colonade Road, Suite 400, Ottawa, Ontario, K2E 7J4 GRAIN SIZE ANALYSIS 

PROJECT: 
ORIGIN: 
CLIENT: 
PROJECT NO.: 

Tel: (613) 727-0895 LAB SAMPLE No.: 651 
Fax: (613) 727-0581 SAMPLE DEPTH: 3.8 m - 4.4 m 

Hawthorne Industrial Park 
5123 Hawthorne 
R.W.Tomlinson 
T020556-B1 

CLAY SILT 

SAMPLE LOCATION: BH7-2-(SS 5) 
DATE SAMPLED: October31, 2008 

TEST DATE: November 18, 2008 
TESTED BY: Daniel B. 

PROJECT SAMPLE No.: 1 

SAND SIZES GRAVEL 

FINE MEDIUM COARSE FINE I COARSE 

U.S. Standard Sieve Sizes 
0 
"' .. 

COBBLES 

..... 100 
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0.0001 0.001 

DESCRIPTION 

Silt, trace sand, trace clav 
ML 

O.Q1 0.1 10 
Grain Size (mm) 

PARTICLE SIZE DISTRIBUTION 

SOIL CLASSIFICATION 
DESCRIPTIVE MODIFIERS 

AND 36-50 % 

NOTE: UNIFIED SOIL CLASSIFICATION SYSTEM-ASTM D2487 

ADJECTIVE (e.g. sandy) 
SOME 

TRACE 

21 - 35 % 

11 - 20 % 
1-10% 

100 

SUMMARY 

GRAVEL 0 % 
SAND 3 % 

SILT+ CLAY 97 % 



INSPEC-SOL INC. 

I EC•SOL 179 Colonade Road, Suite 400, Ottawa, Ontario, K2E 7J4 GRAIN SIZE ANALYSIS 
Tel: (613) 727-0895 LAB SAMPLE No.: 651 
Fax: (613) 727-0581 SAMPLE DEPTH: 1.5 m - 2.1 m 

SAMPLE LOCATION: SWM3-10-(SS 2) 
DATE SAMPLED: November 3, 2008 

PROJECT: Hawthorne Industrial Park TEST DATE: November 18, 2008 
ORIGIN: 5123 Hawthorne TESTED BY: Daniel B. 
CLIENT: R.W.Tomlinson PROJECT SAMPLE No.: 1 
PROJECT NO.: T020556-B1 

SAND SIZES GRAVEL 
CLAY SILT COBBLES 

FINE MEDIUM COARSE FINE I COARSE 

U.S. Standard Sieve Sizes "' 0 0 
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Grain Size (mm) 

PARTICLE SIZE DISTRIBUTION 

SOIL CLASSIFICATION SUMMARY 
DESCRIPTION DESCRIPTIVE MODIFIERS 
Silt, trace clay, trace sand AND 36-50% GRAVEL 0 % 
ML ADJECTIVE (e.g. sandy) 21 - 35 % SAND 4 % 

SOME 11 - 20 % SILT+ CLAY 96 % 
NOTE: UNIFIED SOIL CLASSIFICATION SYSTEM-ASTM D2487 TRACE 1 -10% 



INSPEC-SOL INC. 

EC•SOL 179 Colonade Road, Suite 400, Ottawa, Ontario, K2E 7J4 GRAIN SIZE ANALYSIS 

PROJECT: 
ORIGIN: 
CLIENT: 
PROJECT NO.: 

Tel: (613) 727-0895 LAB SAMPLE No.: 651 
Fax: (613) 727-0581 SAMPLE DEPTH: 1.0 m - 1.2 m 

Hawthorne Industrial Park 
5123 Hawthorne 
R.W.Tomlinson 
T020556-B1 

CLAY SILT 

SAMPLE LOCATION: TP10-01-(SS1) 
DATE SAMPLED: November 3, 2008 

TEST DATE: November 18, 2008 
TESTED BY: Daniel B. 

PROJECT SAMPLE No.: 1 

SAND SIZES GRAVEL 

FINE MEDIUM COARSE FINE I COARSE 
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