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FOUNDATION INVESTIGATION REPORT 
HIGH FILL EMBANKMENTS 

AT WOODLAWN ROAD INTERCHANGE 
HIGHWAY 7-NEW, KITCHENER TO GUELPH 

SITE 35-608/2 

G.W.P. 3003-20-00 

 
GEOCRES No. 40P9-64 

 

PART 1: FACTUAL INFORMATION 

1 INTRODUCTION 

This section of the report presents the factual findings obtained from a foundation investigation 

completed for proposed high fill embankments of 4.5 m or greater in height at Woodlawn Road 

interchange in the City of Guelph, Ontario. Thurber Engineering Limited (Thurber) carried out the 

current field investigation as a sub-consultant to WSP under Assignment No. 3014-E-0013. 

The proposed Woodlawn Road interchange will include construction of a new Highway 7 mainline 

embankment, interim loop ramp, N-E/W ramp, W-S ramp, E-S ramp, S-E ramp, and E-N ramp. 

The interim loop ramp will be located north of Woodlawn Road and will be in place until the 

permanent Highway 7 is constructed. Overpass structures are proposed to carry the EBL and 

WBL of Highway 7-New over Woodlawn Road. A foundation investigation was carried out and a 

separate Foundation Investigation and Design Report was prepared for the proposed Woodlawn 

Road Overpass structures. A retaining wall was originally proposed to be constructed along the 

Woodlawn E-S ramp, however this retaining wall was eliminated after the alignment of the E-S 

ramp was changed.  

The purpose of this investigation was to explore the subsurface conditions at the site and based 

on the data obtained, to provide borehole location plans, records of boreholes, stratigraphic 

profiles, laboratory test results, and a written description of the subsurface conditions.  

Reference has been made to the following foundation reports that were prepared by Thurber 

during the preliminary design phase: 

• Preliminary, Foundation Investigation and Design Report, High Fills and Deep Cuts, From 
East of Townline Road to Hanlon Expressway, Highway 7-New, Kitchener to Guelph, 
G.W.P. 3003-20-00, Geocres No. 40P9-48, Report to Ministry of Transportation Ontario 
Southwestern Region, File: 15-64-17, dated September 10, 2009. (Reference 1). 



 

Client:  WSP  August 10, 2021 
File No.  11375  Page 2 of 19 
e-File:  H:\10000+\11375 Hwy 7 New PD and DD Foundations\Reports & Memos\Woodlawn Rd\High Fills 
FIDR\Report\Final\FIR 

2 SITE DESCRIPTION 

The site is located approximately 4.5 km northwest of the city centre of the City of Guelph in the 

vicinity of the intersection of Hanlon Parkway and Woodlawn Road. The existing Hanlon Parkway 

within the project limits is a four-lane divided highway with a grass median. At-grade intersections 

are present at Woodlawn Road, Guelph Junction Railway (GJR) North Spur, South Rail Spur, and  

Speedvale Avenue.    

The existing highway corridor south of Woodlawn Road is surrounded primarily by commercial 

and industrial properties. A vacant lot is present to the north of the intersection of Hanlon Parkway 

and Woodlawn Road which extends northerly to Curtis Drive. The existing topography in the 

vicinity of the site is generally flat.     

Based on the Ontario Geological Survey Special Volume 2, The Physiography of Southern 

Ontario, Third Edition by Chapman and Putnam, the site lies within an area referred to as the 

Guelph Drumlin Field, an area of drumlinized till plain, also mapped as containing eskers.  The till 

is described as stony and the occurrence of surface boulders is noted.  Chapman and Putnam 

give a typical gradation of the till as being 50% sand, 35% silt and 15% clay.  Swampy valleys are 

reported to occur between the drumlins and associated gravel terraces. 

3 SITE INVESTIGATIONS AND FIELD TESTING 

The foundation investigation was completed in two phases. An initial investigation was completed 

at the site in May and June 2008, at which time seven (7) boreholes were drilled along the 

proposed Highway 7 mainline alignment (i.e. 08-230 to 08-235 and 08-240). Subsequently, in 

April 2021, an additional seven (7) boreholes (i.e. ML16 37+450, ML16 37+550, ML16 37+950, 

ML16 38+000, ML16 38+050, ML16 38+100, and ML16 38+150) were drilled along the proposed 

Highway 7 mainline alignment, and four (4) boreholes (i.e. WL16 E-S01 to WL16 E-S04) were 

drilled along the proposed Woodlawn E-S ramp. Five (5) boreholes (RW20-01 to RW20-05) were 

also completed for the retaining wall proposed along the Woodlawn E-S ramp which was 

ultimately removed from the scope of work. The fills along this section are up to about 5 m high. 

Based on the profile drawings and cross-sections provided by WSP, there are three high fill 

sections proposed for the Woodlawn Road interchange, ranging in length from approximately 200 

m to 450 m. Two of the high fill sections are located along the new Highway 7 mainline alignment, 

north and south of Woodlawn Road, while the third high fill section is located along the Woodlawn 

E-S Ramp.    
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A summary of the boreholes completed for the high fill sections is provided in Table 3.1 below. 

The approximate locations of the boreholes is shown on the Borehole Location and Soil Strata 

Drawings included in Appendices A through C. The Records of Boreholes sheets for the high fill 

sections are also included in Appendices A through C. The Record of Borehole sheets for the 

proposed Woodlawn E-S ramp retaining wall which was eliminated from the scope are included 

in Appendix D.  

Table 3.1 – Summary of Boreholes  

Location of 
Investigation 

Approximate 
Chainage 

Approximate 
Length (m) 

Foundation Boreholes 

2021 
Investigation 

2008 
Investigation 

Mainline North 
of Woodlawn 

Road 

37+350 to 
37+600 

250 
ML16 37+450 & 
ML16 37+550 

08-230 to 08-
232 

Mainline South 
of Woodlawn 

Road 

37+700 to 
38+150 

450 

ML16 37+950, 
ML16 38+000, 
ML16 38+050, 
ML16 38+100, 
ML16 38+150 

08-233, 08-234, 
08-235 08-240  

Woodlawn E-S 
Ramp 

37+900 to 
38+100 

200 
WL16 E-S01 to 
WL16 E-S04 

None 

Woodlawn E-S 
Ramp (*) 

38+100 to 
38+300 

200 
RW20-01 to 

RW20-05 
None 

(*) For the retaining wall proposed along the Woodlawn E-S ramp which was ultimately removed from the 

scope of work 

The ground surface elevations and coordinates of the recent as-drilled boreholes were surveyed 

by Thurber using a Trimble R10. 

Prior to commencing the site investigation, utility clearances were obtained for all borehole 

locations. A field work notification was also submitted to the MTO western region. 

During the current investigation, a track-mounted B57 and a truck-mounted B60 drill rigs were 

used in conjunction with hollow-stem augers to advance the boreholes in the overburden soils.  

In general, soil samples were obtained at selected intervals using a 50mm diameter split spoon 

sampler in conjunction with the Standard Penetration Testing (SPT). All boreholes were advanced 

to auger/spoon refusal. 

The drilling, sampling and in-situ testing operations were supervised on a full-time basis by a 

member of Thurber’s technical staff. The supervisor logged the boreholes and processed the 
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recovered soil and rock samples for transport to Thurber’s Oakville laboratory for further 

examination and testing.   

Groundwater conditions in the open boreholes were observed throughout the drilling operations.  

Standpipe piezometers were installed in selected boreholes (ML16 37+450, ML16 38+000 and 

ML16 38+100).  Each piezometer consisted of a 50 mm Schedule 40 PVC pipe with a 1.5m to 3.0 

m long slotted screen enclosed in a column of filter sand to permit groundwater level monitoring. 

Piezometer installation details, groundwater level observations and water level readings are 

shown on the Record of Borehole sheets. Upon completion of the drilling operations, the 

boreholes without piezometers were abandoned in general accordance with Ontario Regulation 

903 (as amended by O. Reg. 372/07). The details of standpipe piezometer installation and 

borehole completion are provided on the Record of Borehole Sheets in Appendices A through C.  

The piezometer installations were decommissioned as per O.Reg. 903. 

Table 3.2 – Borehole Completion Details 

Fill Location 
Borehole 
Number 

Borehole 
Depth / 
Base 

Elevation 
(m) 

Piezometer 
Tip Depth / 
Elevation 

(m) 

Completion Details 

North of 
Woodlawn 

Road  
(Sta. 37+350 
to 37+600) 

ML16 
37+450 

6.1 / 335.5 6.0 / 335.6 

Cave in from 6.1 m to 5.9 m, 
Piezometer with 3.0 m slotted 

screen installed with sand filter from 
5.9 m to 2.1 m, bentonite holeplug 

from 2.1 m to 0.1 m, sand to 
surface. 

ML16 
37+550 

5.3 / 336.3 
None 

Installed 
Backfilled with bentonite holeplug to 

0.15 m, cuttings to surface. 

South of 
Woodlawn 
Road (Sta. 
37+700 to 
38+150) 

ML16 
37+950 

3.6 / 335.3 
None 

Installed 

Backfilled with bentonite holeplug to 
0.6 m, sand to 0.3 m, asphalt to 

surface. 

ML16 
38+000 

3.8 / 334.7 3.7 / 334.8 

Cave in from 3.8 m to 3.7 m, 
Piezometer with 1.5 m slotted 

screen installed with sand filter from 
3.7 m to 1.8 m, bentonite holeplug 
from 1.8 m to 0.6 m, sand from 0.6 
m to 0.3 m, concrete from 0.3 m to 

0.1 m, sand to surface. 

ML16 
38+050 

3.7 / 334.6 
None 

Installed 

Backfilled with bentonite holeplug to 
0.6 m, sand to 0.3 m, asphalt to 

surface. 
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Fill Location 
Borehole 
Number 

Borehole 
Depth / 
Base 

Elevation 
(m) 

Piezometer 
Tip Depth / 
Elevation 

(m) 

Completion Details 

ML16 
38+100 

4.1 / 334.1 4.0 / 334.2 

Cave in from 4.1 m to 4.0 m, 
Piezometer with 1.5 m slotted 

screen installed with sand filter from 
4.0 m to 2.1 m, bentonite holeplug 
from 2.1 m to 0.3 m, sand from 0.3 

m to 0.1 m, concrete to surface. 

ML16 
38+150 

4.0 / 334.1 
None 

Installed 

Backfilled with bentonite holeplug to 
0.6 m, sand to 0.3 m, asphalt to 

surface. 

Woodlawn E-
S Ramp (Sta. 

37+900 to 
38+100) 

WL16 E-
S01 

5.5 / 333.4 
None 

Installed 
Backfilled with bentonite holeplug to 

0.6 m, then topsoil to surface. 

WL16 E-
S02 

5.2 / 334.0 
None 

Installed 
Backfilled with bentonite holeplug to 

0.6 m, then topsoil to surface.  

WL16 E-
S03 

4.4 / 334.3 
None 

Installed 
Backfilled with bentonite holeplug to 

surface. 

WL16 E-
S04 

4.8 / 334.0 
None 

Installed 
Backfilled with bentonite holeplug to 

0.6 m, then topsoil to surface. 

Woodlawn E-
S Ramp (Sta. 

38+100 to 
38+300) 

RW20-01 6.3 / 332.2 6.3 / 332.2 

Piezometer with 3 m slotted screen 
installed with sand filter from 6.3 m 
to 2.9 m, then bentonite holeplug to 

surface. 

RW20-02 7.0 / 330.8 
None 

Installed 

Backfilled with bentonite holeplug to 
0.6 m, cement to 0.3 m, sand and 

gravel to surface. 

RW20-03 7.0 / 330.9 
None 

Installed 
Backfilled with bentonite holeplug to 
0.3 m, sand and gravel to surface.  

RW20-04 7.2 / 331.0 4.1 / 334.0 

Piezometer with 3 m slotted screen 
installed with sand filter from 4.1 m 
to 0.8 m, bentonite holeplug to 0.3 
m, sand to 0.15 m, then cement to 

surface. 

RW20-05 8.5 / 329.8  
None 

Installed 

Backfilled with bentonite holeplug to 
0.6 m, cement to 0.3 m, sand and 

gravel to surface. 

 

4 LABORATORY TESTING 

The recovered soil samples were subjected to visual identification and to natural moisture content 

determination. Selected samples were also subjected to gradation analysis (hydrometer and/or 
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sieve). The results of these tests are summarized on the Record of Borehole sheets included in 

Appendices A through D.  All laboratory test results from the field investigation are provided in 

Appendices A through D.   

5 DESCRIPTION OF SUBSURFACE CONDITIONS 

Details of the encountered soil stratigraphy are presented on the Record of Borehole sheets and 

the Borehole Location and Soil Strata drawings included in Appendices A through D. A general 

description of the stratigraphy, based on the conditions encountered in the boreholes, is given in 

the following paragraphs.  However, the factual data presented on the Record of Borehole sheets 

takes precedence over this general description for interpretation of the site conditions.  It must be 

recognized that the soil and groundwater conditions will vary between and beyond borehole 

locations. 

5.1 Hwy 7 New Mainline Station 37+350 to 37+600 (BH 08-230, 08-231, 08-232, 

ML16 37+450, ML16 37+550) 

5.1.1 Topsoil 

Topsoil was encountered at the ground surface in all the boreholes advanced at this site.  The 

thickness of the topsoil ranged from 75 mm to 300 mm. The topsoil thickness may vary between 

the boreholes and in other areas of the site. This limited topsoil thickness is not sufficient for 

estimating topsoil stripping quantity.  

5.1.2 Clayey Silt  

Brown clayey silt containing some organics was encountered below the topsoil in boreholes ML16 

37+450 and ML16 37+550.  The clayey silt was 0.6 m thick and the underside was encountered 

at depths of 0.7 m and 0.8 m below ground surface (Elev. 340.9).   

SPT N-values in the organic silt ranged from 3 to 5 blows per 0.3 m indicating a soft to firm 

consistency. Moisture contents measured on samples of the clayey silt ranged from 20 to 

35 percent.   

5.1.3 Gravelly Sand to Sand and Gravel 

Brown gravelly sand to sand and gravel, trace silt to silty, was encountered underlying topsoil or 

clayey silt in all of the boreholes with the exception of Borehole ML16 37+550. Occasional cobbles 

and dolostone fragments were noted within this deposit. The thickness of this deposit ranged from 

1.8 m to 2.9 m and the lower boundary of the deposit was encountered at depths between 2.1 m 

and 3.2 m (Elev. 338.6 and 337.7). 
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SPT N-values in the gravelly sand to sand and gravel ranged from 18  to 54 blows per 0.3 m 

indicating a compact to very dense relative density.  

Recorded moisture contents ranged from 6 percent to 18 percent.  The results of gradation 

analyses completed on selected samples of the gravelly sand to sand and gravel are illustrated 

on Figure A2 of Appendix A.  The results of the tests are summarized below and are presented 

on the corresponding Record of Borehole sheets in Appendix A. 

Soil Particle 
Percentage (%) 

 

Gravel 22 to 33 

Sand 34 to 49 

Silt + Clay 28 to 33 

5.1.4 Sand and Silt to Sandy Silt Till 

Brown sand and silt to sandy silt till, trace to some clay, trace gravel, was encountered underlying 

the gravelly sand to sand and gravel in Boreholes ML16 37+450, and 08-230 to 08-232, and 

underlying the clayey silt in Borehole ML16 37+550. Occasional cobbles and dolostone fragments 

were noted in the till. All of the boreholes were terminated in this deposit upon auger refusal at 

depths ranging from  4.3 m to 6.7 m (Elev. 336.7 to 334.2). 

SPT N-values in the sandy silt till ranged from 31 blows per 0.3 m penetration to 52 per 0.05 m 

penetration, indicating a dense  to very dense relative density. 

Recorded moisture contents ranged from 6 percent to 12 percent.  The results of gradation 

analyses completed on selected samples of the sand and silt to sandy silt till are illustrated on 

Figures A1 and A3 of Appendix A.  The results of the tests are summarized below and are 

presented on the corresponding Record of Borehole sheets in Appendix A.  

Soil Particle Percentage (%) 

Gravel 1 to 10 

Sand 24 to 43 

Silt 42 to 55 

Clay 6 to 16 

 

Glacial tills inherently contain cobbles and boulders. 
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5.1.5 Groundwater Conditions 

Piezometers were installed in select boreholes to monitor groundwater levels after completion of 

drilling.  The measured groundwater levels are summarized in the table below. It is noted that 

borehole ML16 37+550 was dry upon completion of drilling. It is anticipated that this is due to 

groundwater drawdown during borehole drilling and is not believed to represent the actual water 

level condition. The inferred water level depth / elevation is provided in this regard.  

Borehole Date 
Depth / Elevation 

(m) / (m) 
Remark 

08-230 February 19, 2009 1.4 / 339.5 Piezometer 

08-231 August 8, 2008 2.6 / 338.1 Open Borehole 

08-232 August 6, 2008 2.4 / 338.6 Open Borehole 

ML16 37+450 April 16, 2021 1.0 / 340.6 Piezometer 

ML16 37+550 April 7, 2021 
Dry 

3.8 /337.8 
Open Borehole 

Inferred 

 

The above water levels are short term observations and the groundwater level at the time of 

construction may be different.  Seasonal fluctuations of the groundwater level are to be expected.  

In particular, the groundwater level may be at a higher elevation after periods of significant and/or 

prolonged precipitation and spring snow melts. 

5.2 Hwy 7 New Mainline Station 37+700 to 38+150 (BH 08-233, 08-234, 08-235, 08-240, 

ML16 37+950, ML16 38+000, ML16 38+050, ML16 38+100, ML16 38+150) 

5.2.1 Topsoil 

Topsoil was encountered at the ground surface in the boreholes advanced through the grass 

median (i.e. Boreholes 08-233, 08-234, 08-235 and 08-240). The thickness ranged from 150 mm 

to 300 mm. The topsoil thickness may vary between the boreholes and in other areas of the site. 

This limited topsoil thickness is not sufficient for estimating topsoil stripping quantity. 

5.2.2 Asphalt 

Asphalt with a thickness of 100 mm and 125 mm was encountered at ground surface in Boreholes 

ML16 37+950 and ML16 38+100, respectively. 
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5.2.3 Fill 

Fill was encountered at ground surface or below asphalt or topsoil in all boreholes. The fill was 

comprised primarily of sand and gravel, with localized layers of gravel and sand, and a localized 

sandy silt fill layer in Borehole 08-234.Occasional cobbles were observed within the granular fill 

in Boreholes 08-233 and 08-235 and  dolostone fragments were noted within the fill in Borehole 

ML16 38+150. The thickness of the fill ranged from 0.9 m to 3.6 m and the lower boundary of the 

fill was encountered at depths ranging from 1.2 m to 3.7 m (Elev. 337.2 to 334.4). 

SPT N-values recorded in the sand and gravel/gravel/sand fill ranged from 13 blows per 300 mm 

to 70 blows per 0.3 m penetration indicating a compact to very dense relative density. The N-

values recorded in the sandy silt fill ranged from 13 to 18 blows per 0.3 m penetration indicating 

a compact relative density. 

Recorded moisture contents in the fill ranged from 3 percent to 18 percent.  The results of 

gradation analyses completed on selected samples of the sand and gravel fill are illustrated on 

Figures B1 and B3 of Appendix B. The results of a gradation analysis conducted on a sample of 

the sandy silt fill are provided on Figure B4 of Appendix B.  The results of the tests are summarized 

below and are presented on the corresponding Record of Borehole sheets in Appendix B.  

 

 

 

 

 

5.2.4 Clayey Silt Till 

Brown to grey clayey silt till was encountered below the fill in Boreholes 08-234 and 08-240. The 

clayey silt till had a thickness of 0.3 m and the lower boundary was at 1.5 m to 2.1 m (Elev. 

336.7 to 336.6).   

SPT N-values in the clayey silt till ranged from 18 to 22 blows per 0.3 m indicating a very stiff 

consistency. 

Recorded moisture contents ranged from 12 percent to 15 percent.   

Soil Particle 
Sand and Gravel Fill Sandy Silt Fill 

Percentage (%) Percentage (%) 

Gravel 33 to 43 0 

Sand 42 to 51 58 

Silt - 33 

Clay - 9 

Silt + Clay 9 to 17 - 
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5.2.5 Sandy Silt Till 

Grey sandy silt till was encountered below fill and clayey silt till in Boreholes 08-233 and Borehole 

08-240, respectively. The till contained trace some gravel and trace to some clay and occasional 

cobbles and dolostone fragments. These boreholes were terminated within this layer upon auger 

refusal at depths of 3.5 m to 4.7 m (Elev. 335.7 and 333.5). 

SPT N-values in the sandy silt till ranged from 35 blows per 0.3m penetration to over 50 blows 

per 0.125 m penetration indicating a dense to very dense relative density. 

Recorded moisture contents ranged from 8 percent to 15 percent.  The results of gradation 

analyses completed on selected samples of the sandy silt till are illustrated on Figure  B5 of 

Appendix B.  The results of the tests are summarized below and are presented on the 

corresponding Record of Borehole sheets in Appendix B. 

Soil Particle Percentage (%) 

Gravel 7 to 11 

Sand 36 to 49 

Silt 35 to 41 

Clay 5 to 16 

 

Glacial tills inherently contain cobbles and boulders. 

5.2.6 Sand and Gravel 

Brown sand and gravel, trace to some silt, trace to some clay, was encountered underlying the 

granular fill in Boreholes ML16 37+950 to ML16 38+150 and 08-234. These boreholes were 

terminated in the sand and gravel at depths ranging from 3.4 m to 4.1 m (Elev. 335.3 to 334.1). 

SPT N-values in the sand and gravel ranged from 20 blows per 0.3 m penetration to 50 blows per 

0.15 m indicating compact to very dense relative density. 

Recorded moisture contents ranged from 5 percent to 15 percent.  The results of gradation 

analyses completed on selected samples of the sand and gravel is illustrated on Figure B2 and 

B6 of Appendix B.  The results of the tests are summarized below and are presented on the 

corresponding Record of Borehole sheets in Appendix B. 
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Soil Particle Percentage (%) 

Gravel 32 to 50 

Sand 33 to 58 

Silt + Clay  10 to 22 

 

5.2.7 Groundwater Conditions 

Piezometers were installed in Boreholes 08-234, 08-235, ML16 38+000 and ML16 38+100 to 

monitor groundwater levels after completion of drilling.  The measured groundwater levels are 

summarized in the table below.  

Borehole Date 
Depth / Elevation 

(m) / (m) 
Remark 

08-233 August 5, 2008 2.1 / 337.1 Open Borehole 

08-234 
August 20, 2008 
February 9, 2009 

1.6 / 337.1 
2.0 / 336.7 

Piezometer 

08-235 
August 20, 2008 
February 9, 2009 

1.5 / 336.6 
2.3 / 335.8 

Piezometer 

08-240 August 5, 2008 3.0 / 335.2 Open Borehole 

ML16 37+950 April 9, 2021 2.5 / 336.4 Open Borehole 

ML16 38+000 April 16, 2021 2.3 / 336.3 Piezometer 

ML16 38+050 April 9, 2021 2.4 / 335.9 Open Borehole 

ML16 38+100 April 9, 2021 2.2 / 336.0 Piezometer 

ML16 28+150 April 12, 2021 3.0 / 335.1 Open Borehole 

 

The above water levels are short term observations and the groundwater level at the time of 

construction may be different.  Seasonal fluctuations of the groundwater level are to be expected.  

In particular, the groundwater level may be at a higher elevation after periods of significant and/or 

prolonged precipitation and spring snow melts.  

5.3 Woodlawn E-S Ramp Station 37+900 to 38+100 (BH WL16 E-S01 to WL16 E-S04) 

5.3.1 Topsoil 

Topsoil was encountered at the ground surface in all boreholes. The thickness of the topsoil 

ranged from 25 mm to 150 mm. The topsoil thickness may vary between the boreholes and in 

other areas of the site. This limited topsoil thickness is not sufficient for estimating topsoil stripping 

quantity.  
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5.3.2 Fill 

Gravelly sand fill containing some silt, trace organics, trace asphalt fragments, was encountered 

below the topsoil in Boreholes WL16 E-S02 and WL16 E-S03.  The thickness of the gravelly sand 

fill ranged from  1.2 m to 2.1 m and the lower boundary of the fill was encountered at depths of 

1.4 m to of 2.2 m (Elevation 337.2  to 337.0). 

Sandy silt to silt fill was encountered below the topsoil in Borehole WL16E-S04. This fill extended 

to a depth of 2.2 m below ground surface (Elev. 336.7). 

SPT N-values recorded in the gravelly sand fill ranged from 26 to 54 blows per 0.3 m indicating a 

compact to very dense relative density. The N-values in the sandy silt to silt fill ranged from 6 to 

25 blows per 0.3 m penetration indicating a loose to compact density.  

Moisture contents measured on samples of the gravelly sand fill were generally between 5 and 8 

percent. Moisture contents on the silt fill ranged from 6  to 13 percent.   

The results of gradation analyses completed on selected samples of the gravelly sand fill are 

illustrated on Figure C1 of Appendix C.  The results of the tests are summarized below and are 

presented on the corresponding Record of Borehole sheets in Appendix C. 

Soil Particle Percentage (%) 

Gravel 21 to 35 

Sand 50 to 62 

Silt + Clay 15 to 17 

 

5.3.3 Silty Sand 

Brown silty sand containing trace gravel and clay was encountered below the topsoil in Borehole 

WL16 E-S01. The silty sand was 2.6 m thick and the lower boundary was encountered at a depth 

of 2.6 m (Elev. 336.3). 

SPT N-values recorded in the silty sand ranged from  9 to 27 blows per 0.3 m penetration  

indicating a loose to compact relative density. 

Recorded moisture contents ranged from 10 percent to 20 percent.  The results of a gradation 

analysis completed on a sample of the silty sand is illustrated on Figure C2  of Appendix C.  The 
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results of the test are summarized below and are presented on the corresponding Record of 

Borehole sheets in Appendix C. 

Soil Particle Percentage (%) 

Gravel 6 

Sand 67 

Silt 21 

Clay 6 

5.3.4 Silt 

Dark grey silt was encountered below the gravelly sand fill in Borehole WL16 E-S03. The silt layer 

had a thickness of 0.8 m and the underside of the silt was located at a depth of 2.2 m (Elevation 

336.5).   

An SPT N-value of 14 blows per 0.3 m penetration was recorded in the silt, indicating a stiff relative 

density. 

A moisture content of 14 percent was measured on a sample of the silt.   

5.3.5 Sandy Gravel to Gravelly Sand 

A deposit of brown sandy gravel to gravelly sand was encountered below the silty sand in 

Borehole WL16 E-S01, below the silt in Borehole WL16 E-S03 and below the fill in Boreholes 

WL16 E-S02 and WL16 E-S04. All of the boreholes were terminated upon auger refusal in this 

deposit at depths ranging from 4.4 m to 5.5 m (Elevation 334.3 m to 333.4m). 

SPT N-values in the sandy gravel to gravelly sand ranged from 22 blows per 0.3 m to 50 blows 

per 0.075 m penetration indicating a compact to very dense relative density (typically very dense). 

Recorded moisture contents ranged from 6  to 15 percent.  The results of a gradation analyses 

completed on selected samples of the sandy gravel to gravelly sand are illustrated on Figure C3 

of Appendix C.  The results of the tests are summarized below and are presented on the 

corresponding Record of Borehole sheets in Appendix C. 
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Soil Particle Percentage (%) 

Gravel 23 to 57 

Sand 31 to 64 

Silt + Clay 12 to 15 

5.3.6 Groundwater Conditions 

No piezometers were installed in the east-south ramp boreholes to monitor groundwater levels 

after completion of drilling.  However, the groundwater levels were measured in the open 

boreholes upon completion and inferred from ground conditions.  The measured and inferred 

groundwater levels are summarized below.  

Borehole Date 
Depth / Elevation 

(m) / (m) 
Remark 

WL16 E-S01 April 13, 2021 
Dry / - 

0.8 / 338.1 
Open Borehole 

Inferred 

WL16 E-S02 April 13, 2021 
Dry / - 

2.3 / 336.9 
Open Borehole 

Inferred 

WL16 E-S03 April 15, 2021 
Dry / - 

1.5 / 337.2 
Open Borehole 

Inferred 

WL16 E-S04 April 15, 2021 
Dry / - 

1.5 / 337.4 
Open Borehole 

Inferred 

 

The above water levels are short term observations and the groundwater level at the time of 

construction may be different.  Seasonal fluctuations of the groundwater level are to be expected.  

In particular, the groundwater level may be at a higher elevation after periods of significant and/or 

prolonged precipitation and spring snow melts.  

5.4 Woodlawn E-S Ramp Sta. 38+100 to 38+300 (RW20-01 to RW20-05) 

5.4.1 Topsoil 

Topsoil was encountered at the ground surface in Borehole RW20-01. The thickness of the topsoil 

was 100 mm. The topsoil thickness may vary between the boreholes and in other areas of the 

site. This limited topsoil thickness is not sufficient for estimating topsoil stripping quantity.   

5.4.2 Granular Fill 

Grey to brown granular fill consisting of sandy gravel to gravelly sand, some silt and trace to some 

clay, was encountered at the ground surface in the boreholes advanced through the shoulder of 

Hanlon Parkway (i.e. RW20-02 to RW20-05).  
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The lower boundary of the fill was encountered at depths ranging from 1.4 m to 2.4 m (Elevation 

336.4 m to 335.9 m).   

SPT N-values recorded in the granular fill ranged from 14 blows per 0.3 m penetration to 50 blows 

per 0.150 m penetration, indicating a compact to very dense relative density.  

The moisture content of samples of the granular fill generally ranged from 3 percent to 13 percent. 

The results of gradation analyses completed on selected samples of the granular fill are illustrated 

on Figure D1 of Appendix D.  The results of the tests are summarized below and are presented 

on the corresponding Record of Borehole sheets in Appendix D. 

Soil Particle Percentage (%) 

Gravel 21 to 60 

Sand 30 to 53 

Silt + Clay 10 to 26 

 

5.4.3 Silty Sand to Sand and Silt 

Greyish brown to brown silty sand to sand and silt containing trace gravel and trace to some clay 

was encountered below the topsoil and granular fill in Boreholes RW20-01 and RW20-05, 

respectively. The thickness of this layer ranged from 1.7 m to 2.1 m and the lower boundary of 

this layer was encountered at depths between 2.2 and 4.1 m (Elevation 336.2 m to 334.2 m).  

SPT N-values recorded in the silty sand ranged from 9 to 21 blows per 0.3 m penetration, 

indicating a loose to compact relative density.   

The moisture content of samples of the silty sand generally ranged from 5 percent to 17 percent. 

The results of gradation analyses completed on selected samples of the silty sand are illustrated 

on Figure D2 of Appendix D. The results of the tests are summarized below and are presented 

on the corresponding Record of Borehole sheets in Appendix D. 
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Soil Particle Percentage (%) 

Gravel 0 to 3 

Sand 48 to 68 

Silt 25 to 45 

Clay 4 to 7 

5.4.4 Gravelly Silty Sand Till 

Brown gravelly silty sand till containing trace clay and occasional dolostone fragments was 

encountered underlying the silty sand to sand and silt layer in Boreholes RW20-01 and RW20-

05, and below the granular fill in Boreholes RW20-02 to RW20-04.  

The thickness of the till ranged from 1.0 to 2.6 m and the lower boundary of the till was 

encountered at depths ranging from 3.2 m to 5.5 m (Elevation 335.2 m to 332.8 m). 

SPT N-values recorded in the gravelly silty sand till ranged from 14 blows per 0.3 m penetration 

to 50 blows per 0.075 m penetration, indicating a compact to very dense relative density. 

Recorded moisture contents on samples of the till generally ranged from 6 percent to 12 percent. 

The results of a gradation analysis completed on a sample of the gravelly silty sand till are 

illustrated on Figure D3 of Appendix D. The results of the tests are summarized below and are 

presented on the corresponding Record of Borehole sheets in Appendix D. 

Soil Particle Percentage (%) 

Gravel 25 

Sand 50 

Silt 22 

Clay 3 

 

Glacial tills inherently contain cobbles and boulders. 

5.4.5 Bedrock 

Dolostone bedrock was encountered underlying the overburden soils described above. The top 

of bedrock was encountered at depths ranging from 3.2 m to 5.5 m (Elevation 335.2 m to 332.8 

m) and was proven by coring 3.0 m to 3.1 m into the rock. 
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Total Core Recovery (TCR) in all of the recovered bedrock cores were measured to be 100% with 

Solid Core Recovery (SCR) of between 32% and 100%. Rock Quality Designation (RQD) values 

measured on the recovered bedrock samples varied from 0% to 90%, indicating very poor to good 

rock quality. 

The Fracture Index (FI) of the rock, expressed as fractures per 0.3 m of the core, ranged from 0 

to more than 5. 

Two unconfined compression tests and 30 point load tests were performed on the recovered rock 

cores. The unconfined compressive strength (UCS) of the dolostone rock cores measured from 

the unconfined compressive strength tests were approximately 44 MPa and 50 MPa, indicating 

medium strong rock.  

The UCS values interpreted from the point load tests ranged from approximately 19 MPa to 179 

MPa, indicating the rock is weak to very strong. The majority of the interpreted UCS values were 

between 30 MPa and 100 MPa (medium strong to strong).  

5.4.6 Groundwater Conditions 

Water levels were observed in the boreholes during and upon completion of drilling.  Two 

standpipe piezometers were installed at this site in Boreholes RW20-01 and RW20-04 to monitor 

water levels after completion of drilling.  The water levels measured in the piezometers are 

summarized below, along with the measurements in the open boreholes upon completion of 

drilling. 

Borehole Date 
Depth / Elevation 

(m) / (m) Remark 

RW20-01 
April 15, 2021 

April 16, 2021 

2.5 / 335.9 

1.8 / 336.6 

Open borehole 

Piezometer 

RW20-02 April 13, 2021 1.9 / 335.9 Open borehole 

RW20-03 April 8, 2021 2.1 / 335.8 Open borehole 

RW20-04 
April 13, 2021 

April 16, 2021 

2.2 / 335.9 

2.3 / 335.8 

Open Borehole 

Piezometer 

RW20-05 April 14, 2021 2.2 / 336.1 Open borehole 
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The above values are short-term readings, and seasonal fluctuations of the groundwater level are 

to be expected.  The groundwater levels may be at a higher elevation after periods of significant 

or prolonged precipitation. 

6 CORROSIVITY AND SULPHATE TEST RESULTS 

Samples of the native and fill sand from Boreholes RW20-01, SS4 (depth of 2.3 m) and RW20-

04, SS6 (depth of 1.5 m) were submitted for analytical testing of corrosivity parameters and 

sulphate. The results of the analytical tests are shown in Table 6.1. The laboratory certificates of 

analysis are provided in Appendix D.  

Table 6.1 – Analytical Test Results 

Parameter Units (Soil) 

Test Results 

RW20-01 SS4 RW20-04 SS3 

Native Gravelly  
Silty Sand Till 

Granular Fill 

Corrosivity Index none 3 13 

Soil Redox Potential mV 198 163 

Sulphide % < 0.04 < 0.04 

Moisture Content % 0.3 0.6 

pH pH Units 9.3 8.9 

Chloride µg/g 48 1400 

Sulphate µg/g 4.8 20 

Conductivity uS/cm 171 4080 

Resistivity (calculated) ohms.cm 5850 245 

 

7 MISCELLANEOUS 

Landshark Group of Brantford, Ontario supplied a track-mounted B57 drill rig and a truck-mounted 

B60 drill rig and conducted the drilling, sampling and in-situ testing operations for the present 

investigation. 
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The coordinates and elevations for the boreholes were obtained with GPS equipment by Thurber. 

The drilling and sampling operations in the field for the current investigation were supervised on 

a full-time basis by Thurber field technicians. 

Geotechnical laboratory testing was carried out at Thurber’s geotechnical laboratory. Analytical 

laboratory testing was carried out by SGS Canada Inc. 

Details of the previous investigation, conducted in 2008, are presented in Reference 1. 

Overall supervision of the field program for the present investigation was conducted by Mr. Geoff 

Lay, P.Eng..  Interpretation of the data and preparation of the current report was carried out by 

Mr. Joshua Alexander, E.I.T. and Mr. Geoff Lay, P.Eng. 

Mr. Jason Lee, P.Eng., and Dr. P.K. Chatterji, a Designated Principal Contact for MTO 

Foundations projects, reviewed the report.  
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Appendix A 

Hwy 7 New Mainline Sta. 37+450 to 37+600 (08-230, 08-231, 08-232, ML16 37+450, 
ML16 37+550) 
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Dense to Very Dense
Brown
Moist
(TILL)

END OF BOREHOLE AT 6.7m UPON 
AUGER REFUSAL. BOREHOLE 
BACKFILLED WITH BENTONITE 
GROUT TO 0.6m AND AUGER 
CUTTINGS AND HOLEPLUG TO 
SURFACE.
Piezometer installation consists of 
19mm diameter Schedule 40 PVC 
pipe with a 1.52m slotted screen.

WATER LEVEL READINGS:
DATE          DEPTH (m)      

 ELEV. (m)

2009.02.19    1.4    339.5

0.3

3.2

6.7

340.6

337.7

334.2

22

7

49

36 44 13

29
(SI+CL)

O
N

T
M

T
4S

2 
 M

T
O

-1
13

75
(G

IN
T

D
A

T
A

).
G

P
J 

 2
01

7T
E

M
P

LA
T

E
(M

T
O

).
G

D
T

  
6/

29
/2

1

340.9 GROUND SURFACE

0.0

N 4 823 833.32 E 240 143.44  N 4 823 833.3  E  240 143.4

3
,

SA

LG

RPR

SOIL PROFILE

DATUM

WATER CONTENT (%) (%)

GRE
LE

V
A

T
IO

N
 S

C
A

LE

DYNAMIC CONE PENETRATION
RESISTANCE PLOTSAMPLES

ELEV

CL

NATURAL

20 40 60

3
20

C
O

N
D

IT
IO

N
S

SA SI

U
N

IT

W
E

IG
H

T

kN/m 3

REMARKS

DESCRIPTION

&

QUICK TRIAXIAL

LOCATION

BOREHOLE TYPE

DATE

GRAIN SIZE

DISTRIBUTION

(%) STRAIN AT FAILURE

METRIC

408-88-00

MOISTURE

CONTENT

LIQUID

LIMIT

Geodetic

1 OF 1

LAB VANE

DIST

FIELD VANE

COMPILED BY

DEPTH

G
R

O
U

N
D

 W
A

T
E

R

Solid Stem Augers

CHECKED BY

S
T

R
A

T
 P

LO
T

L

ORIGINATED BY

"N
" 

V
A

LU
E

S

w

UNCONFINEDT
Y

P
E

PLASTIC

LIMIT

10
515

2008.08.06 - 2008.08.06

77 - New

20 40 60 80 100

SHEAR STRENGTH kPa
w P w

340

339

338

337

336

335

RECORD OF BOREHOLE No 08-230

GWP#

N
U

M
B

E
R

: Numbers refer to
Sensitivity

20 40 60 80 100

Ministry of
Transportation

Ontario

HWY

LATITUDE LONGITUDE



1

2

3

4

5

6

SS

SS

SS

SS

SS

SS

4

33

36

36

44

82

TOPSOIL, occasional roots: (300mm)

SAND and GRAVEL, silty, occasional
cobbles
Dense
Brown
Moist

Sandy SILT, trace to some clay, some
gravel, occasional cobbles
Dense to Very Dense
Brown
Moist to Wet
(TILL)
Occasional dolostone fragments

Auger grinding at 5.2m.

END OF BOREHOLE AT 5.3m UPON 
AUGER REFUSAL.
WATER LEVEL OBSERVED AT 2.6m 
DURING DRILLING.
BOREHOLE BACKFILLED WITH 
HOLEPLUG AND AUGER 
CUTTINGS MIXED TO SURFACE.
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TOPSOIL, occasional roots
Dark Brown
(300mm)

SAND and GRAVEL, silty, occasional
dolostone fragments
Dense to Very Dense
Brown
Moist

Sandy SILT, trace to some clay, trace
gravel, occasional cobbles, dolostone
fragments
Dense
Brown
Wet
(TILL)

Auger grinding at 4.2m

END OF BOREHOLE AT 4.3m UPON 
AUGER REFUSAL.
WATER LEVEL OBSERVED AT 2.4m 
DURING DRILLING.
BOREHOLE BACKFILLED WITH 
HOLEPLUG AND AUGER 
CUTTINGS MIXED TO SURFACE.
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Appendix B 

Hwy 7 New Mainline Sta. 37+700 to 38+150 (08-233, 08-234, 08-235, 08-240, 
ML16 37+950, ML16 38+000, ML16 38+050, ML16 38+100, ML16 38+150) 
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ASPHALT:  (100mm)

SAND and GRAVEL, trace to some
silt, trace to some clay
Compact
Brown
Dry
(FILL)

SAND, trace silt, trace gravel
Compact
Brown
Moist
(FILL)

SAND and GRAVEL, trace to some
silt, trace to some clay
Compact to Dense
Brown
Wet

END OF BOREHOLE AT 3.6m UPON 
AUGER REFUSAL.
WATER LEVEL AT 2.5m UPON 
COMPLETION.
BOREHOLE BACKFILLED WITH 
HOLEPLUG TO 0.6m, SAND TO 0.3m, 
CONCRETE TO 0.15m, THEN 
ASPHALT TO SURFACE.
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SAND and GRAVEL, trace to some
silt, trace to some clay
Compact
Brown
Dry
(FILL)

GRAVEL, trace sand
Compact
Brown
Wet
(FILL)

SAND and GRAVEL, trace to some
silt, trace to some clay
Compact
Brown
Wet

END OF BOREHOLE AT 3.8m UPON
AUGER REFUSAL.
Monitoring Well installation consists of
50mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
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SAND and GRAVEL, trace to some
silt, trace to some clay
Compact
Brown
Dry to Wet
(FILL)

SAND and GRAVEL, trace to some
silt, trace to some clay
Compact to Very Dense
Brown
Moist

END OF BOREHOLE AT 3.7m UPON 
AUGER REFUSAL. BOREHOLE 
OPEN AND WATER LEVEL AT 2.4m 
UPON COMPLETION.
BOREHOLE BACKFILLED WITH 
HOLEPLUG TO 0.6m, SAND TO 
0.3m, THEN SAND AND GRAVEL TO 
SURFACE.
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ASPHALT:  (125mm)

SAND and GRAVEL, trace to some
silt, trace to some clay
Dense to Very Dense
Brown
Dry
(FILL)

SAND, some gravel to gravelly 
Very Dense
Brown
Moist
(FILL)

GRAVEL, trace sand
Compact
Brown
Moist

SAND, trace gravel
Very Dense
Brown
Wet

END OF BOREHOLE AT 4.1m UPON
AUGER REFUSAL.
Monitoring Well installation consists of
50mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
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LEVEL AT 3.0m UPON COMPLETION.

BOREHOLE BACKFILLED WITH
HOLEPLUG TO 0.6m, SAND TO 0.3m,
THEN SAND AND GRAVEL TO
SURFACE.

2.2

4.0

335.9

334.1

50 33 17
(SI+CL)

O
N

T
M

T
4S

2 
 M

T
O

-1
13

75
(G

IN
T

D
A

T
A

).
G

P
J 

 2
01

7T
E

M
P

LA
T

E
(M

T
O

).
G

D
T

  
6/

29
/2

1

338.1 GROUND SURFACE

0.0

, MTM NAD 83 Zone 10:  N 4 823 317.9  E  240 659.4

3
,

MC

BH

JA

SOIL PROFILE

DATUM

WATER CONTENT (%) (%)

GRE
LE

V
A

T
IO

N
 S

C
A

LE

DYNAMIC CONE PENETRATION
RESISTANCE PLOTSAMPLES

ELEV

CL

NATURAL

20 40 60

3
20

C
O

N
D

IT
IO

N
S

SA SI

U
N

IT

W
E

IG
H

T

kN/m 3

REMARKS

DESCRIPTION

&

QUICK TRIAXIAL

LOCATION

BOREHOLE TYPE

DATE

GRAIN SIZE

DISTRIBUTION

(%) STRAIN AT FAILURE

METRIC

MOISTURE

CONTENT

LIQUID

LIMIT

Geodetic

1 OF 1

LAB VANE

DIST

FIELD VANE

COMPILED BY

DEPTH

G
R

O
U

N
D

 W
A

T
E

R

Hollow Stem Augers

CHECKED BY

S
T

R
A

T
 P

LO
T

L

ORIGINATED BY

"N
" 

V
A

LU
E

S

w

UNCONFINEDT
Y

P
E

PLASTIC

LIMIT

10
515

2021.04.12 - 2021.04.12

7

20 40 60 80 100

SHEAR STRENGTH kPa
w P w

338

337

336

335

RECORD OF BOREHOLE No ML16 38+150

GWP#

N
U

M
B

E
R

: Numbers refer to
Sensitivity

20 40 60 80 100

Ministry of
Transportation

Ontario

HWY

LATITUDE LONGITUDE43.547032 -80.293761

408-88-00



0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

MINISTRY   SIEVE   DESIGNATION   ( Imperial )

70

80

90

P
E

R
C

E
N

T
  

R
E

T
A

IN
E

D

75.0mm

" 3"

100

1 2 3 4 5

20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 4 3
8
" 1

2

53µm

"

P
E

R
C

E
N

T
  

P
A

S
S

IN
G

0

10

20

30

40

50

60

Coarse

GRAVEL

Fine Coarse

10 20 30 40 50

ML16 38+000

ML16 38+050

ML16 38+100

75µm

106µm 425µm

600µm

850µm

GRAIN  SIZE  DISTRIBUTION

2" 21
22 3 4 5 10 " 3

4
" 1" 11 21

GRAIN   SIZE   IN   MICROMETERS

CLAY   &   SILTCLAY   &   SILT
SAND

Fine Medium

78  12  M

1.18mm

2.00mm

2.36mm

4.75mm

9.5mm

13.2mm

19.0mm

26.5mm

37.5mm

53.0mm

63.0mm

SAMPLEBH SYMBOL

LEGEND

150µm

250µm

300µm

0.38

1.83

1.83

Ministry of
Transportation

Ontario
 SAND and GRAVEL FILL

FIG  No  B1

O
N

T
A

R
IO

 M
O

T
 G

R
A

IN
 S

IZ
E

 2
  M

T
O

-1
13

75
(G

IN
T

D
A

T
A

).
G

P
J 

 O
N

T
A

R
IO

 M
O

T
.G

D
T

  6
/2

9/
21

W P   408-88-00



0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

MINISTRY   SIEVE   DESIGNATION   ( Imperial )

70

80

90

P
E

R
C

E
N

T
  

R
E

T
A

IN
E

D

75.0mm

" 3"

100

1 2 3 4 5

20 30 40 270 200 140 100 60 50 40 30 20 16 10 8 4 3
8
" 1

2

53µm

"

P
E

R
C

E
N

T
  

P
A

S
S

IN
G

0

10

20

30

40

50

60

Coarse

GRAVEL

Fine Coarse

10 20 30 40 50

ML16 37+950

ML16 38+000

ML16 38+050

ML16 38+150

75µm

106µm 425µm

600µm

850µm

GRAIN  SIZE  DISTRIBUTION

2" 21
22 3 4 5 10 " 3

4
" 1" 11 21

GRAIN   SIZE   IN   MICROMETERS

CLAY   &   SILTCLAY   &   SILT
SAND

Fine Medium

78  12  M

1.18mm

2.00mm

2.36mm

4.75mm

9.5mm

13.2mm

19.0mm

26.5mm

37.5mm

53.0mm

63.0mm

SAMPLEBH SYMBOL

LEGEND

150µm

250µm

300µm

3.35

3.35

3.35

2.59

Ministry of
Transportation

Ontario
 SAND and GRAVEL

FIG  No  B2

O
N

T
A

R
IO

 M
O

T
 G

R
A

IN
 S

IZ
E

 2
  M

T
O

-1
13

75
(G

IN
T

D
A

T
A

).
G

P
J 

 O
N

T
A

R
IO

 M
O

T
.G

D
T

  6
/2

9/
21

W P   408-88-00



1

2

3

4

5

SS

SS

SS

SS

SS

18

44

51

35

72

TOPSOIL, occasional roots: (150mm)

SAND and GRAVEL, some silt, trace
clay, occasional cobbles
Compact to Very Dense
Brown to Grey
Moist
(FILL)

Sandy SILT, some gravel, trace clay,
occasional cobbles
Dense to Very Dense
Grey
Wet
(TILL)

Occasional limestone shale fragments

END OF BOREHOLE AT 3.5m UPON 
AUGER REFUSAL.
WATER LEVEL OBSERVED AT 2.1m 
DURING DRILLING.
BOREHOLE BACKFILLED WITH 
AUGER CUTTINGS TO 0.3m, THEN 
HOLEPLUG TO SURFACE.
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TOPSOIL, occasional roots: (300mm)

Sandy SILT, some gravel, trace clay
Compact
Dark Brown to Grey
Moist
(FILL)

Clayey SILT, trace gravel, trace sand
Very Stiff
Brown to Grey
(TILL)

SAND and GRAVEL, trace silt,
occasional limestone fragments
Dense to Very Dense
Grey
Wet

END OF BOREHOLE AT 3.4m UPON 
AUGER REFUSAL.
Piezometer installation consists of 
19mm diameter Schedule 40 PVC 
pipe with a 1.52m slotted screen.

WATER LEVEL READINGS:

DATE          DEPTH (m)       ELEV. (m)
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2009.02.09       2.0           336.7
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TOPSOIL, occasional roots: (300mm)

SAND and GRAVEL, some silt, trace
clay, occasional cobbles
Compact to Very Dense
Brown to Grey
Wet
(FILL)

Occasional limestone shale fragments
Auger grinding at 2.9m

END OF BOREHOLE AT 2.9m UPON 
AUGER REFUSAL.
Piezometer installation consists of 
19mm diameter Schedule 40 PVC pipe 
with a 1.52m slotted screen.

WATER LEVEL READINGS:

DATE          DEPTH (m)       ELEV. (m)
2008.08.20       1.5           336.6
2009.02.09       2.3           335.8
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TOPSOIL, occasional roots: (300mm)

SAND and GRAVEL, trace silt
Compact
Brown to Grey
Moist
(FILL)

Clayey SILT, some gravel, trace sand
Very Stiff
Brown to Grey
(TILL)

Sandy SILT, some clay, trace gravel,
occasional limestone fragments
Very Dense
Grey
Moist
(TILL)

Moist to Wet

Occasional limestone shale fragments

END OF BOREHOLE AT 4.7m UPON 
AUGER REFUSAL.
WATER LEVEL OBSERVED AT 3.0m 
DURING DRILLING.
BOREHOLE BACKFILLED WITH 
AUGER CUTTINGS TO 0.3m, THEN 
HOLEPLUG TO SURFACE.
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Appendix C 

Woodlawn E-S Ramp Sta. 37+900 to 38+100 (WL16 E-S01 to WL16 E-S04) 



-NOTES-

GEOCRES No.

N

40P9-64

08/10/2021

08/10/2021
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67/

0.250

50/

0.0

TOPSOIL:  (25mm)

Silty SAND, trace gravel, trace clay
Loose to Dense
Brown
Moist

SAND and GRAVEL, some silt
Very Dense
Brown
Wet

END OF BOREHOLE UPON AUGER 
REFUSAL.INFERRED GROUNDWATER 
LEVEL AT 0.8m. BOREHOLE DRY 
UPON COMPLETION. BOREHOLE 
BACKFILLED WITH BENTONITE TO 
0.6m, THEN TOPSOIL TO SURFACE.
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50/

0.075

50/

0.100

26

50/

0.075

50/

0.00

TOPSOIL:  (50mm)

Gravelly SAND, some silt,  trace 
asphalt fragments
Compact to Dense
Brown
Moist
(FILL)

Sandy GRAVEL to Gravelly SAND,
some silt, some clay
Compact to Very Dense
Brown
Wet

END OF BOREHOLE AT 5.2m 
UPON AUGER REFUSAL. 
INFERRED GROUNDWATER 
LEVEL AT 2.3m. BOREHOLE DRY 
UPON COMPLETION. 
BOREHOLE BACKFILLED WITH 
BENTONITE TO 0.6m, THEN 
TOPSOIL TO SURFACE.
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14

48

50/

0.100

50/

0.00

TOPSOIL:  (150mm)

Gravelly SAND, some silt, trace
asphalt fragments
Dense to Very Dense
Brown
Dry to Moist
(FILL)

SILT, some clay, some gravel, trace
sand
Stiff
Dark Grey
Moist

Sandy GRAVEL to Gravelly SAND,
some silt
Dense to Very Dense
Brown
Moist

BOREHOLE ENDS AT 4.4m UPON 
AUGER REFUSAL.INFERRED 
GROUNDWATER LEVEL AT 1.5m. 
BOREHOLE DRY UPON 
COMPLETION. 
BOREHOLE BACKFILLED WITH 
HOLEPLUG.
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24
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6
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38

50/

0.125

TOPSOIL:  (75mm)

SILT, some sand, trace gravel, trace
organics
Compact
Brown
Wet
(FILL)

Silty SAND, trace gravel, occasional
asphalt fragments
Loose
Brown
Wet
(FILL)

Sandy GRAVEL to Gravelly SAND,
some silt
Compact to Very Dense
Brown
Wet

END OF BOREHOLE AT 4.8m UPON 
AUGER REFUSAL. INFERRED 
GROUNDWATER LEVEL AT 1.5m. 
BOREHOLE DRY UPON 
COMPLETION. BOREHOLE 
BACKFILLED WITH HOLEPLUG TO 
0.6m, THEN TOPSOIL TO SURFACE.
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Appendix D 

Woodlawn E-S Ramp Sta. 38+100 to 38+300 (RW20-01 to RW20-05) 



-NOTES-

GEOCRES No.

N

40P9-64

08/10/2021 08/10/2021
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RUN

RUN
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63

96

TOPSOIL:  (100mm)

Silty SAND, trace gravel, trace clay
Compact
Brown
Moist

Gravelly, silty  SAND, trace clay
Very Dense
Brown
Wet
(TILL)

DOLOSTONE,  slightly weathered,
very thinly laminated

Horizontal fracture at 3.3m, 3.4m, 3.8m,
3.9m, 4.1m, 4.2m, and 4.3m

Vertical fracture (50mm) at 3.3m,
(100mm) at 3.6m and (75mm) at 4.1m

Sub-horizontal fracture at 3.9m

Horizontal fracture (75mm) at 4.6m

END OF BOREHOLE AT 6.3m.
WATER LEVEL AT 2.5m UPON
COMPLETION OF DRILLING.
Monitoring Well installation consists of
50mm diameter Schedule 40 PVC pipe
with a 3.05m slotted screen.
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TCR=100%
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Sandy GRAVEL to Gravelly  SAND,
some silt, trace clay
Compact to Dense
Grey to Brown
Dry
(FILL)

Gravelly, silty  SAND, trace clay
Dense to Compact
Brown
Wet
(TILL)

DOLOSTONE,  fresh, bedded. grey to
beige
Horizontal fracture at 4.2m, 4.4m, 4.5m,
4.8m, 5.1m, 5.2m, and 5.4m

Highly broken zone (175mm) at 4.9m

Horizontal fracture at 5.6m, 5.7m, 5.8m,
and 6.0m

Sandstone layer (900mm) at 5.9m

END OF BOREHOLE AT 7.0m
BOREHOLE CAVED IN AT 3.8m AND
WATER LEVEL AT 1.9m.
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Sandy GRAVEL to Gravelly  SAND,
some silt, some clay
Compact to Very Dense
Brown
Dry
(FILL)

Gravelly, silty  SAND, trace clay,
occasional dolostone fragments
Dense to Compact
Brown
Wet
(TILL)

DOLOSTONE,  fresh, bedded, beige

Horizontal joints at 4.1m, 4.2m, 4.5m,
4.7m, 4.8m, 4.9m, and 5.0m

Highly broken zone (50mm) at 4.7m
and 4.9m

Horizontal joints at 5.7m, and 6.1m
Highly broken zone (125mm) at 5.8m

END OF BOREHOLE AT 7.0m.
BOREHOLE OPEN AND WATER
LEVEL AT 2.1m UPON COMPLETION.

BOREHOLE BACKFILLED WITH
HOLEPLUG TO 0.3m, THEN SAND
AND GRAVEL TO SURFACE.
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Sandy GRAVEL to Gravelly  SAND,
some silt, some clay
Compact to Dense
Brown
Dry
(FILL)

Gravelly, silty  SAND, trace clay
Compact to Very Dense
Brown
Wet
(TILL)

DOLOSTONE,  fresh, beige

Horizontal fracture at 4.2m, 4.3m, 4.4m,
4.5m, 4.7m, 4.9m, 5.0m, 5.1m, 5.2m,
5.3m, and 5.6m

Vertical joints (100mm) at 4.3m,
(175mm) at 4.5m, (425mm) at 4.9m,
and (75mm) at 5.6m

Horizontal joint at 5.9m, 6.0m, 6.1m,
6.7m and 6.8m

END OF BOREHOLE AT 7.2m.
BOREHOLE OPEN AND WATER
LEVEL AT 2.2m.
Monitoring Well consists of 50mm
diameter Schedule 40 PVC pipe with a
3.05m slotted screen.

4

4

>5

5

3

1

1

0

0

0

FI

RUN #1
TCR=100%
SCR=32%
RQD=15%

RUN #2
TCR=100%
SCR=100%
RQD=88%
UCS=49.6MPa
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Sandy GRAVEL to Gravelly  SAND,
some silt, trace clay
Compact
Brown
Dry
(FILL)

SAND and SILT, some clay
Loose to Compact
Greyish Brown
Wet

Gravelly, silty  SAND, trace clay,
occasional dolostone fragments
Compact
Wet
(TILL)

DOLOSTONE,  fresh, bedded, beige

Horizontal joints at 5.5m, 5.6m, 6.3m,
6.5m, and 6.6m

Horizontal joints at 7.3m, 7.7m, 8.0m,
8.2m, and 8.4m

END OF BOREHOLE AT 8.5m.
BOREHOLE OPEN AND WATER
LEVEL AT 2.2m UPON COMPLETION.
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CLIENT: WSP Canada Group Ltd. FILE NUMBER: 11375

PROJECT NAME: Hwy 7 New PD and DD Foundations REPORT DATE:

BOREHOLE No.: RW20-02 TEST DATE:

SAMPLE No.: HQ Run 2

SAMPLE DEPTH: 21'9" - 22'3.5"

DESCRIPTION: Dolostone

Avg. Height (cm): 16.0 Weight (g): 1257.6

Avg. Diameter (cm): 6.3 Wet Density (kg/m
3
): 2,521

H. to Dia. Ratio**: 2.5:1 Dry Density (kg/m
3
): 2,521

Cross Sectional Area (cm
2
): 31.17 Moisture Content* (%): N/A

Sample Volume (cm
3
): 498.76

AVG. RATE OF STRAIN TO FAILURE: 0.9% / min

MAXIMUM COMPRESSIVE LOAD: 137.7 kN

UNCONFINED COMPRESSIVE STRENGTH: 44.2 MPa

Note: * Dimensions of Specimen do not conform to ASTM D 4543-04.

UNCONFINED COMPRESSION TEST REPORT

ASTM D7012-14

4-May-21

5-May-21

ORIGINAL SPECIMEN FRACTURED SPECIMEN

TEST DONE BY: BS

REVIEWED BY: WM 11375 RW20-02 Run 2 - UCS



CLIENT: WSP Canada Group Ltd. FILE NUMBER: 11375

PROJECT NAME: Hwy 7 New PD and DD Foundations REPORT DATE:

BOREHOLE No.: RW20-04 TEST DATE:

SAMPLE No.: HQ Run 2

SAMPLE DEPTH: 20'2.5" - 20'9"

DESCRIPTION: Dolostone

Avg. Height (cm): 15.7 Weight (g): 1202.2

Avg. Diameter (cm): 6.3 Wet Density (kg/m
3
): 2,456

H. to Dia. Ratio**: 2.5:1 Dry Density (kg/m
3
): 2,456

Cross Sectional Area (cm
2
): 31.17 Moisture Content* (%): N/A

Sample Volume (cm
3
): 489.41

AVG. RATE OF STRAIN TO FAILURE: 1.0% / min

MAXIMUM COMPRESSIVE LOAD: 154.6 kN

UNCONFINED COMPRESSIVE STRENGTH: 49.6 MPa

Note: * Dimensions of Specimen conform to ASTM D 4543-04.

UNCONFINED COMPRESSION TEST REPORT

ASTM D7012-14

4-May-21

5-May-21

ORIGINAL SPECIMEN FRACTURED SPECIMEN

TEST DONE BY: BS

REVIEWED BY: WM 11375 RW20-04 Run 2 - UCS



Client :

Date Drilled :

Date Tested :
HQ BH No : Tester :

Test 
No.

Run No.
Depth

(m)
Axial or 

Diametral
Gauge 
(MPa)

Diameter 
(mm)

Length 
(mm)

UCS
(MPa)

Rock Type Notes

1 1 3.4 A 21.0 63.4 65.6 106.9 Dolostone Very Strong

2 1 3.8 D 14.4 63.4 109.9 90.9 Dolostone Strong

3 1 4.3 D 28.5 63.4 91.4 179.4 Dolostone Very Strong

4 2 4.5 A 16.4 63.3 66.1 83.2 Dolostone Strong

5 3 4.8 A 21.8 63.4 73.5 101.6 Dolostone Very Strong

6 3 5.4 D 14.5 63.3 111.8 91.6 Dolostone Strong
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* It is ideal to perform axial test on core specimens with D/L ratio of 1.1 ± 0.1

Long pieces of core can be tested diametrically to produce suitable lengths for axial testing
* Diametral Test should have 0.7 x D on either side of test point. Last Modified: August 15, 2013

Core Size : RW 20-01 GP

POINT LOAD TEST SHEET

Job No : 11375 WSP

Woodlawn Road Interchange Project

15-Apr-20

Project Name : 21-Apr-20



Client :

Date Drilled :

Date Tested :
HQ BH No : Tester :

Test 
No.

Run No.
Depth

(m)
Axial or 

Diametral
Gauge 
(MPa)

Diameter 
(mm)

Length 
(mm)

UCS
(MPa)

Rock Type Notes

1 1 4.0 A 3.8 63.1 67.6 18.7 Dolostone Weak

2 1 5.1 D 15.2 63.2 120.7 96.6 Dolostone Strong

3 1 5.2 A 27.3 63.2 59.8 149.8 Dolostone Very Strong

4 2 5.8 D 18.6 63.3 104.2 117.3 Dolostone Very Strong

5 2 6.3 A 6.7 63.2 58.5 37.2 Dolostone Medium Strong

6 2 6.9 D 5.0 63.2 116.6 31.9 Dolostone Medium Strong
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* It is ideal to perform axial test on core specimens with D/L ratio of 1.1 ± 0.1

Long pieces of core can be tested diametrically to produce suitable lengths for axial testing
* Diametral Test should have 0.7 x D on either side of test point. Last Modified: August 15, 2013

Core Size : RW 20-02 GP

POINT LOAD TEST SHEET

Job No : 11375 WSP

Woodlawn Road Interchange Project

13-Apr-20

Project Name : 21-Apr-20



Client :

Date Drilled :

Date Tested :
HQ BH No : Tester :

Test 
No.

Run No.
Depth

(m)
Axial or 

Diametral
Gauge 
(MPa)

Diameter 
(mm)

Length 
(mm)

UCS
(MPa)

Rock Type Notes

1 1 4.2 A 24.3 63.3 65.2 124.6 Dolostone Very Strong

2 1 4.9 D 15.9 63.3 130.3 100.6 Dolostone Very Strong

3 1 5.2 A 9.2 63.3 60.6 49.7 Dolostone Medium Strong

4 2 5.6 D 16.3 63.3 116.2 103.3 Dolostone Very Strong

5 2 6.1 A 14.2 63.3 63.0 74.6 Dolostone Strong

6 2 7.0 D 8.1 63.2 97.9 51.5 Dolostone Strong

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35
* It is ideal to perform axial test on core specimens with D/L ratio of 1.1 ± 0.1

Long pieces of core can be tested diametrically to produce suitable lengths for axial testing
* Diametral Test should have 0.7 x D on either side of test point. Last Modified: August 15, 2013

11375

RW 20-03
Woodlawn Road Interchange Project

POINT LOAD TEST SHEET

WSP

08-Apr-20

21-Apr-20
GP

Job No :

Project Name :
Core Size :



Client :

Date Drilled :

Date Tested :
HQ BH No : Tester :

Test 
No.

Run No.
Depth

(m)
Axial or 

Diametral
Gauge 
(MPa)

Diameter 
(mm)

Length 
(mm)

UCS
(MPa)

Rock Type Notes

1 1 4.2 A 9.6 63.2 61.0 52.0 Dolostone Strong

2 1 4.7 A 14.0 63.2 72.2 66.4 Dolostone Strong

3 1 5.5 D 5.2 63.3 131.2 33.1 Dolostone Medium Strong

4 2 6.1 A 8.5 63.3 74.0 39.5 Dolostone Medium Strong

5 2 6.6 D 14.2 63.3 131.0 89.5 Dolostone Strong

6 2 6.8 D 15.6 63.3 106.4 98.3 Dolostone Strong

7

8

9

10

11

12

13

14

15

16

17

18

19

20
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22

23

24

25

26

27

28

29

30

31

32

33

34

35
* It is ideal to perform axial test on core specimens with D/L ratio of 1.1 ± 0.1

Long pieces of core can be tested diametrically to produce suitable lengths for axial testing
* Diametral Test should have 0.7 x D on either side of test point. Last Modified: August 15, 2013

Core Size : RW 20-04 GP

POINT LOAD TEST SHEET

Job No : 11375 WSP

Woodlawn Road Interchange Project

13-Apr-20

Project Name : 21-Apr-20



Client :

Date Drilled :

Date Tested :
HQ BH No : Tester :

Test 
No.

Run No.
Depth

(m)
Axial or 

Diametral
Gauge 
(MPa)

Diameter 
(mm)

Length 
(mm)

UCS
(MPa)

Rock Type Notes

1 1 5.7 A 7.9 63.1 63.0 41.6 Dolostone Medium Strong

2 1 6.1 D 8.5 63.2 122.4 53.8 Dolostone Strong

3 1 6.7 D 13.3 63.2 155.6 84.4 Dolostone Strong

4 2 7.3 A 4.4 63.3 62.3 23.5 Dolostone Weak

5 2 7.8 D 15.0 63.3 114.1 94.8 Dolostone Strong

6 2 8.5 A 15.2 63.4 58.1 85.1 Dolostone Strong
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35
* It is ideal to perform axial test on core specimens with D/L ratio of 1.1 ± 0.1

Long pieces of core can be tested diametrically to produce suitable lengths for axial testing
* Diametral Test should have 0.7 x D on either side of test point. Last Modified: August 15, 2013

Core Size : RW 20-05 GP

POINT LOAD TEST SHEET

Job No : 11375 WSP

Woodlawn Road Interchange Project

14-Apr-20

Project Name : 21-Apr-20
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185 Concession St., Lakefield ON, K0L 2H0

CA14856-APR21 R1

Temperature of Sample upon Receipt: 9 degrees C

Cooling Agent Present:Yes

Custody Seal  Present:Yes

Chain of Custody Number:007526

Corrosivity Index is based on the American Water Works Corrosivity Scale according to AWWA C-105.   An index greater than 10 indicates the soil matrix may be 

corrosive to cast iron alloys.
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FINAL REPORT CA14856-APR21 R1

Thurber Engineering Ltd.

11375,, Woodlawn Rd

Client:  

Project:  

Project Manager: Joshua Alexander

Joshua AlexanderSamplers:

Sample Number 5 6 7 8 9 10PACKAGE:  - Corrosivity Index (SOIL)

Sample Name RW 20-01, SS4 WL 16-05, SS5 RW 20-04, SS3 WL 16-03, SS3B WL 16-06, SS2 WL 16-04, SS6

Sample Matrix Soil Soil Soil Soil Soil Soil

Sample Date 15/04/2021 08/04/2021 13/04/2021 08/04/2021 06/04/2021 08/04/2021

Result  Result  Result  RL Result  UnitsParameter Result  Result  

Corrosivity Index

31353none 1Corrosivity Index 13 3

112163192198mV -Soil Redox Potential 284 230

< 0.04< 0.04< 0.04< 0.04% 0.04Sulphide (Na2CO3) < 0.04 < 0.04

9.278.879.489.26pH Units 0.05pH 8.78 9.32

676024522905850ohms.cm -9999Resistivity (calculated) 1230 10500

Sample Number 5 6 7 8 9 10PACKAGE:  - General Chemistry (SOIL)

Sample Name RW 20-01, SS4 WL 16-05, SS5 RW 20-04, SS3 WL 16-03, SS3B WL 16-06, SS2 WL 16-04, SS6

Sample Matrix Soil Soil Soil Soil Soil Soil

Sample Date 15/04/2021 08/04/2021 13/04/2021 08/04/2021 06/04/2021 08/04/2021

Result  Result  Result  RL Result  UnitsParameter Result  Result  

General Chemistry

1484080436171uS/cm 2Conductivity 814 95

Sample Number 5 6 7 8 9 10PACKAGE:  - Metals and Inorganics (SOIL)

Sample Name RW 20-01, SS4 WL 16-05, SS5 RW 20-04, SS3 WL 16-03, SS3B WL 16-06, SS2 WL 16-04, SS6

Sample Matrix Soil Soil Soil Soil Soil Soil

Sample Date 15/04/2021 08/04/2021 13/04/2021 08/04/2021 06/04/2021 08/04/2021

Result  Result  Result  RL Result  UnitsParameter Result  Result  

Metals and Inorganics

0.40.60.40.3% 0.1Moisture Content 1.2 0.4

4.8207.64.8µg/g 0.4Sulphate 11 8.7
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FINAL REPORT CA14856-APR21 R1

Thurber Engineering Ltd.

11375,, Woodlawn Rd

Client:  

Project:  

Project Manager: Joshua Alexander

Joshua AlexanderSamplers:

Sample Number 5 6 7 8 9 10PACKAGE:  - Other (ORP) (SOIL)

Sample Name RW 20-01, SS4 WL 16-05, SS5 RW 20-04, SS3 WL 16-03, SS3B WL 16-06, SS2 WL 16-04, SS6

Sample Matrix Soil Soil Soil Soil Soil Soil

Sample Date 15/04/2021 08/04/2021 13/04/2021 08/04/2021 06/04/2021 08/04/2021

Result  Result  Result  RL Result  UnitsParameter Result  Result  

Other (ORP)

88140019048µg/g 0.4Chloride 350 60

Sample Number 5 6 7 8 9 10PACKAGE:  - UNDEFINED (SOIL)

Sample Name RW 20-01, SS4 WL 16-05, SS5 RW 20-04, SS3 WL 16-03, SS3B WL 16-06, SS2 WL 16-04, SS6

Sample Matrix Soil Soil Soil Soil Soil Soil

Sample Date 15/04/2021 08/04/2021 13/04/2021 08/04/2021 06/04/2021 08/04/2021

Result  Result  Result  RL Result  UnitsParameter Result  Result  

UNDEFINED

1111- - 1 1
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CA14856-APR21 R1FINAL REPORT

QC SUMMARY

Anions by IC

Method: EPA300/MA300-Ions1.3  | Internal ref.: ME-CA-[ENV]IC-LAK-AN-001

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Chloride DIO0375-APR21 µg/g 0.4 20 75 12580 120<0.4 2 97 109

Sulphate DIO0375-APR21 µg/g 0.4 20 75 12580 120<0.4 2 97 95

Carbon/Sulphur

Method: ASTM E1915-07A  | Internal ref.: ME-CA-[ENV]ARD-LAK-AN-020

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Sulphide (Na2CO3) ECS0054-APR21 % 0.04 20 80 120< 0.04 ND 112

Conductivity

Method: SM 2510  | Internal ref.: ME-CA-[ENV]EWL-LAK-AN-006

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Conductivity EWL0405-APR21 uS/cm 2 20 90 110< 2 0 100 NA

20210426
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CA14856-APR21 R1FINAL REPORT

QC SUMMARY

pH

Method: SM 4500  | Internal ref.: ME-CA-[ENV]EWL-LAK-AN-001

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

pH EWL0405-APR21 pH Units 0.05 NA 0 101 NA

Method Blank: a blank matrix that is carried through the entire analytical procedure.  Used to assess laboratory contamination.

Duplicate:  Paired analysis of a separate portion of the same sample that is carried through the entire analytical procedure.  Used to evaluate measurement precision.

LCS/Spike Blank: Laboratory control sample or spike blank refer to a blank matrix to which a known amount of analyte has been added.  Used to evaluate analyte recovery and laboratory accuracy without sample matrix effects.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added.  Used to evaluate laboratory accuracy with sample matrix effects.

Reference Material:  a material or substance matrix matched to the samples that contains a known amount of the analyte of interest.  A reference material may be used in place of a matrix spike.

RL: Reporting limit

RPD: Relative percent difference

AC:  Acceptance criteria

Multielement Scan Qualifier: as the number of analytes in a scan increases, so does the chance of a limit exceedance by random chance as opposed to a real method problem. Thus, in multielement scans, for the LCS and matrix spike, up to 10% of the 

analytes may exceed the quoted limits by up to 10% absolute and the spike is considered acceptable.

Duplicate Qualifier: for duplicates as the measured result approaches the RL, the uncertainty associated with the value increases dramatically, thus duplicate acceptance limits apply only where the average of the two duplicates is greater than five times the RL. 

Matrix Spike Qualifier: for matrix spikes, as the concentration of the native analyte increases, the uncertainty of the matrix spike recovery increases. Thus, the matrix spike acceptance limits apply only when the concentration of the matrix spike is greater than or 

equal to the concentration of the native analyte.

20210426
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CA14856-APR21 R1FINAL REPORT

FOOTNOTES

Insufficient sample for analysis.

Reporting Limit.

Reporting limit raised.

Reporting limit lowered.

The sample was not analysed for this analyte

Non Detect

NSS

RL

↑

↓

NA

ND

LEGEND

Samples analysed as received.  Solid samples expressed on a dry weight basis.  “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the 

temperature of individual samples.

Analysis conducted on samples submitted pursuant to or as part of Reg. 153/04, are in accordance to the Protocol for Analytical Methods Used in the Assessment of Properties 

under Part XV.1 of the Environmental Protection Act” published by the Ministry and dated March 9, 2004 as amended.

SGS provides criteria information (such as regulatory or guideline limits and summary of limit exceedances) as a service.  Every attempt is made to ensure the criteria information 

in this report is accurate and current, however, it is not guaranteed.  Comparison to the most current criteria is the responsibility of the client and SGS assumes no responsibility for 

the accuracy of the criteria levels indicated.  This document is issued, on the Client's behalf, by the Company under its General Conditions of Service available on request and 

accessible at http://www.sgs.com/terms_and_conditions.htm. The Client's attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined therein.  Any 

other holder of this document is advised that information contained hereon reflects the Company's findings at the time of its intervention only and within the limits of Client's 

instructions, if any. The Company's sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations 

under the transaction documents. 

This report must not be reproduced, except in full.  This report supersedes all previous versions.

-- End of Analytical Report --

20210426
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PHOTOGRAPHS OF ROCK CORES – BOREHOLE RW20-01 (Dry)

RUNS 1-3

Run # Depth (ft) Depth (m)

1 10’6” – 14’6” 3.20 – 4.41

2 14’6” – 15’2” 4.41 – 4.62

3 15’2” – 20’7” 4.62 – 6.27

Date Drilled: April 15, 2021

Retaining Wall at Woodlawn Road Interchange – Highway 7-New
Project:11375

Page 1/5

BOTTOM

TOP



PHOTOGRAPHS OF ROCK CORES – BOREHOLE RW20-02 (Dry)

RUNS 1-2

Run # Depth (ft) Depth (m)

1 13’0” – 18’0” 3.96 – 5.49

2 18’0” – 23’0” 5.49 – 7.01

Date Drilled: April 13, 2021

Retaining Wall at Woodlawn Road Interchange – Highway 7-New
Project:11375

Page 2/5

TOP

BOTTOM



PHOTOGRAPHS OF ROCK CORES – BOREHOLE RW20-03 (Dry)

RUNS 1-2

Run # Depth (ft) Depth (m)

1 13’0” – 18’0” 3.96 – 5.49

2 18’0” – 23’0” 5.49 – 7.01

Date Drilled: April 8, 2021

Retaining Wall at Woodlawn Road Interchange – Highway 7-New
Project:11375

Page 3/5

TOP

BOTTOM



PHOTOGRAPHS OF ROCK CORES – BOREHOLE RW20-04 (Dry)

RUNS 1-2

Run # Depth (ft) Depth (m)

1 13’6” – 18’6” 4.11 – 5.64

2 18’6” – 23’6” 5.64 – 7.16

Date Drilled: April 13, 2021

Retaining Wall at Woodlawn Road Interchange – Highway 7-New
Project:11375

Page 4/5

TOP

BOTTOM



PHOTOGRAPHS OF ROCK CORES – BOREHOLE RW20-05 (Dry)

RUNS 1-2

Run # Depth (ft) Depth (m)

1 18’0” – 23’0” 5.49 – 7.01

2 23’0” – 28’0” 7.01 – 8.53

Date Drilled: April 14, 2021

Retaining Wall at Woodlawn Road Interchange – Highway 7-New
Project:11375

Page 5/5

TOP

BOTTOM



Retaining Wall at Woodlawn Road Interchange – Highway 7 New 
Project: 11375 Page 1 of 3 

Photo 1 – Looking at RW20-02 towards South on HWY-7 



 
Retaining Wall at Woodlawn Road Interchange – Highway 7 New  
Project: 11375 Page 2 of 3 
 

 

Photo 2 – Looking at RW20-02 towards North on HWY-7 



 
Retaining Wall at Woodlawn Road Interchange – Highway 7 New  
Project: 11375 Page 3 of 3 
 

 

Photo 3 – Looking at RW20-05 towards North on HWY-7 

 

 




