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FOUNDATION INVESTIGATION REPORT
HIGH FILLS AND DEEP CUTS
HIGHWAY 404 EXTENSION
FROM GREEN LANE TO WOODBINE AVENUE/RAVENSHOE ROAD
ONTARIO
G.W.P. 2109-05-00

Geocres Number: 31D-492

PART 1: FACTUAL INFORMATION

1 INTRODUCTION

This report presents the factual findings obtained from a foundation investigation conducted at the
locations of proposed high fills and deep cuts associated with the proposed extension of Highway
404 in the Regional Municipality of York, Ontario. The high fills and deep cuts included in this

report are located between Green Lane and Queensville Sideroad (north side of Queensville
Sideroad).

The purpose of this investigation was to explore the subsurface conditions at the site and, based on
the data obtained, to provide a borehole location plan, records of boreholes, stratigraphic profile,
laboratory test results and a written description of the subsurface conditions. A model of the
subsurface conditions was developed from the data obtained in the course of the present
investigation.

Thurber carried out the investigation as a sub-consultant to Philips Engineering / Hatch Mott

MacDonald Joint Venture under the Ministry of Transportation Ontario (MTO) Agreement
Number 2007-E-0027.

In the preparation of this report and in addition to the boreholes drilled under the current
assignment, reference has been made to information on subsurface conditions contained in other
foundation reports. The titles of these reports are listed as follows:

¢ Preliminary Foundation Investigation Report, Queensville Sideroad Underpass, Highway
404 Extension from Green Lane to Highway 12/48, Agreement No. 2005-A-000585, dated

October 2006, prepared by Golder Associates. Report Reference No. 04-1111-016-3
(Reference 1).
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Foundation Investigation and Design Report, Queensville Sideroad Underpass, Highway
404 Extension from Green Lane to Woodbine Avenue/Ravenshoe Road, Agreement No.
2007-E-0027, G.W.P. 2109-05-00, Geocres Number: 31D-449, dated August 27, 2009,
prepared by Thurber. Report Reference No. 19-1605-96. (Reference 2).

Foundation Investigation and Design Report, Doane Road Underpass, Highway 404
Extension from Green Lane to Woodbine Avenue/Ravenshoe Road, Agreement
No. 2007-E-0027, G.W.P. 2109-05-00, Geocres Number: 31D-483, dated September 9,
2009, prepared by Thurber .Report Reference No. 19-1605-96. (Reference 3).

Draft Foundation and Investigation Report, Culverts, Highway 404 Extension from Green
Lane to Woodbine Avenue/Ravenshoe Road, Agreement No. 2007-E-0027,
G.W.P. 2109-05-00, Report Reference No. 19-1605-96.  (Reference 4).

SITE DESCRIPTION

21 High Fill - Highway 404 extension, South of Doane Road,
Station 30+075 — 304225, (Boreholes 08-06 to 08-09)

The site is located approximately 750 m south of Doane Road and approximately 450 m
west of Woodbine Avenue (York Regional Road 8) in the Town of East Gwillimbury in
the Regional Municipality of York.

The south side of the site is currently a sod farm and towards the north the area becomes
wooded with mature trees, shrubs and long grass. Mount Albert creek is located within the
site flowing southerly. A flooded area was observed approximately 200 m north of the
site. The water is backed up from a pond located to the northeast of the site. The pond is
approximately 250 m long and 25 m wide.

Photographs of the site included in Appendix A show the general nature of the surrounding
lands.

2.2 Deep Cut - Highway 404 extension, South of Mount Albert Road,
Station 27+775 — 27+875, (Boreholes 08-15A to 08-017A)

The site is located approximately 1 km south of Mount Albert Road and approximately 200
m east of Colonel Wayling Boulevard in the Town of East Gwillimbury in the Regional
Municipality of York.

The lands are currently agricultural to the north, east and south of the site. A residential
subdivision occupies the west side of the site.

Photographs of the site included in Appendix B show the general nature of the surrounding
lands.
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2.3 Deep Cut - Highway 404 extension, North of Doane Road
Station 30+975 — 31+100, (Boreholes 08-18 to 08-21 and 08-48 to 08-55)

The site is located approximately 50 m north of the existing Doane Road and
approximately 900 m west of the intersection of Doane Road and Woodbine Avenue (York
Regional Road 8), in the Town of East Gwillimbury in the Regional Municipality of York.

The lands are generally undeveloped and/or agricultural. Vegetation consists mainly of tall
grass, shrubs and a few mature trees. There are farmsteads to the north and south of Doane
Road.

Photographs of the site included in Appendix C show the general nature of the surrounding
lands.

24 Deep Cut - Highway 404 extension, North of Queensville Sideroad
Station 33+200 — 33+700, (Boreholes 08-22 to 08-26)

The site is located approximately 200 m north of the existing Queensville Sideroad and
approximately 750 m west of the intersection of Queensville Sideroad and Woodbine
Avenue (York Regional Road 8, in the Town of East Gwillimbury in the Regional
Municipality of York.

The lands around the site are generally undeveloped and/or agricultural. Vegetation
consists mainly of tall grass, shrubs and a few mature trees. There are farmsteads to the
north and south of Queensville Sideroad.

Photographs of the site included in Appendix D show the general nature of the surrounding
lands.

25 High Fill and Deep Cut - Queensville Sideroad, Station 9+550 — 10+300
(Boreholes 08-33 to 08-38, 08-38A, 08-33A, 08-39 to 08-47, 08-61, QSR4-1 to
QSR4-5 and 301 to 303)

The high fill and deep cut areas are located along the existing Queensville Sideroad,
approximately 750 m west of the existing intersection of Queensville Road and Woodbine
Avenue (York Regional Road 8), in the Town of East Gwillimbury, in the Regional
Municipality of York.

Currently, the topography along Queensville Sideroad, within the site is a
rolling/undulating terrain varying in elevation as follows:
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Location Station Elevation Grade (%)
West of site 9+350 to 9+625 270 to 284.9 5.4
9+625 to 10+075 | 284.9t0 257.1 -6.2
Proposed Hwy 404
alignment &
Queensville Sideroad 10+000 259.1 )
intersection
East of site 10+075 to 10+280 | 257.1 to 264.5 3.6

3

The site is within a low point/valley and the natural ground surface within the valley has a
relatively flat to gently rolling/undulating topography.

A small tributary of the Maskinonge River flows southerly through a CSP culvert under
Queensville Sideroad.

The lands to the north and south of Queensville Sideroad are generally undeveloped and/or
agricultural with a few farmsteads. Vegetation consists mainly of tall grass, shrubs and a
few mature trees.

Photographs of the site included in Appendix E show the general nature of the surrounding
lands.

The sites are located within the physiographic region known as The Peterborough Drumlin
Field, characterized by drumlinized till. The till is typically sandy with shallow coverings
of silt and fine sand.

SITE INVESTIGATION AND FIELD TESTING

During the present investigation, a total of twenty-nine (29) sampled boreholes were drilled for the
proposed high fills and deep cuts identified within this section of the proposed Highway 404
extension. Twenty-two (22) boreholes drilled for proposed structures located in close proximity to
the high fills and cuts have been incorporated in this report (References 1 to 4). A summary of the
borehole designations employed at each site is provided in Table 3.1. The respective appendices
including borehole logs, laboratory results, borehole location drawings, soil strata drawings and
photographs are also provided in Table 3.1. The detailed subsurface soil and groundwater
conditions encountered in the boreholes relevant to the high fill and deep cut locations included in
References 1 to 4 are also included in the respective appendices. The coordinates and elevations of
the boreholes are given on the drawings and on the individual Record of Borehole Sheets.
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Table 3.1 — Borehole Designations
Fill Borehole Borehole Appendix
Location | Station | or | Borehole | Drilling date | Termination | Termination
Cut Depth (m) Elevation (m)
1) 30+075 08-06 5.2 254.7
Hwy 40:/ 30+125 08-07 August 25 5.2 253.9
extensio 30+175 08-08 5.2 254.4
Alignment F and 26, 2009 A
(south of 30+225 08-09 6.7 259.9
Doane Rd.)
) 08-15A
Hwy 404 27+775 10.8 279.7
extension/ 08-16A
Alignment | 27825 | C July 30, 2009 10.8 278.8 B
(South of
Mount | 274875 08-17A 10.8 2774
Albert Rd.)
A3 30+975 08-18 7.7 259.3
Hwy 404 | 31+017 08-19 January 29 9.2 259.4
extension/ | 31+059 08-20 jpuary 9.2 259.5
Alignment and 30, 2009
(north of | 31+100 08-21 7.8 260.3
Doane Rd.)
08-48 7.9 257.8
- 9.3 256.8
C 08-49 C
08-50 94 255.0
oane 12.3 2513
Road 304950 08-51 October 20 to 24, . .
proposed 08-52 2008 9.5 2528
underpass
08-53 10.8 2514
08-54 12.3 248.7
08-55 9.3 2524
) 33+200 08-22 4.8 263.2
Ty 204 17335250 0823 | 20t 22 13.9 260.1
anua 022,
Alignment 33+300 | ¢ 08-24 r2yOO9 16.8 259.5 D
(north of | 33+350 08-25 19.9 258.0
Queensville | 331400 08-26 19.8 258.4

Sideroad)




High Fill and Deep Cuts

Highway 404 Extension from Green Lane to Queensville Sideroad Page 6
Table 3.1 — Borehole Designations (Cont’d)
Fill Borehole Borehole Appendix
Location | Station | or | Borehole | Drilling date | Termination | Termination
Cut Depth (m) Elevation (m)
9+550 08-61 July 15, 2008 15.3 269.6
9+550 08-33 March 26, 2008 4.8 279.2
9+550 C 08-33A July 14, 2008 15.3 270.9
9+700 08-34 March 25, 2008 6.4 275.0
9+750 08-35 March 26, 2008 6.3 271.3
5) 9+800 08-36 March 25, 2008 7.8 265.7
Queensville | 9+840 08-37 March 24, 2008 9.2 260.9
Sideroad | 94880 08-38 March 24, 2008 10.8 256.1
10+100 08-38A | March 26, 2008 14.2 243.1
10+150 08-39 March 27, 2008 14.0 245.0
10+200 08-40 March 20, 2008 12.5 248.8
10+250 08-41 March 27, 2008 7.8 255.9
10+300 08-42 March 18, 2008 6.2 258.2
08-43 March 28, 2008 4.7 259.2 E
08-44 March 28, 2008 12.3 246.8
. F 08-45 April 3, 2008 214 236.9
Queensvite 08-46 | March 18, 2008 23.1 233.6
proposed 33+000 08-47 March 12, 2008 27.7 229.7
underpass 301 June 11, 2004 15.7 241.8
301A September 27 to 25.0 231.0
302 29. 2004 18.5 240.5
303 ’ 13.9 247.1
_ 10+088 QSR4-1 March 7, 2008 12.8 240.9
Quesnsville | 10+084 QSR4-2 | March 7, 2008 11.3 243.6
proposed 10+080 QSR4-3 | March 17, 2008 11.3 245.9
culvert 10+078 QSR4-4 February 25, 11.3 244.2
10+075 QSR4-5 2009 10.7 244.7

The borehole locations were marked in the field and utility clearances were obtained prior to

drilling.

Drilling was carried out using track mounted CME 75, CME 55 and D90 drill rigs. A combination
of solid and hollow stem auger drilling techniques were used to advance the boreholes and samples
were obtained at selected intervals using a split spoon sampler in conjunction with Standard
Penetration Testing (SPT) in the overburden soils.

The drilling and sampling operations were supervised on a full time basis by a member of
Thurber’s technical staff. The supervisor logged the boreholes and processed the recovered soil
samples for transport to Thurber’s laboratory for further examination and testing.




High Fill and Deep Cuts
Highway 404 Extension from Green Lane to Queensville Sideroad Page 7

Groundwater conditions in the open boreholes were observed throughout the drilling operations.
Standpipe piezometers consisting of 19 mm PVC pipe with slotted screens were installed and
enclosed in filter sand in selected boreholes to permit longer term groundwater level monitoring.

Details of the piezometer installations and other borehole completion details are as shown in
Table 3.2.
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Table 3.2 — Borehole Completion Details

Piezometer
Location Station Borehole 'I]‘;ﬂ‘];?i)x/ Completion Details
(m)
None Borehole backfilled with holeplug to
30+075 08-06 . 0.9 m, then auger cuttings to 0.2 m and
installed
(1) sod to the surface.
Hwy 404 ) Sand from 5.2 m to 3.3 m, holeplug from
extension/ 30+125 08-07 3.2/253.9 3.3 m to 0.2 m, then sod to surface.
Alignment None Borehole backfilled with holeplug to
(south of Doane Ray | 30F175 | 08-08 1 4 siolled | surface.
304225 08-09 ' None Borehole backfilled with holeplug to
installed | surface.

2) ) None Borehole backfilled with holeplug to
Hwy 404 274775 08-15A installed | 8.5 m, then auger cuttings to surface.
extension/ Sand from 7.6 m to 5.5 m, holeplug from
alignment 27+825 08-16A 7.6/282.0 5.5 m to surface.

(South of Mount None Borehole backfilled with holeplug to
Albert Rd.) 27875 08-17A installed | 8.7 m, then auger cuttings to surface.

3) ) None Borehole backfilled with holeplug to
Hwy 404 30+975 08-18 installed | 0.2 m, then auger cuttings to surface.
extension/ Sand from 9.1 m to 7.3 m, holeplug from
Alignment 314017 08-19 9.1/259.5 | 7.3 m to 0.9 m, then auger cuttings

(north of Doane Rd.) surface.
None Borehole backfilled with holeplug to
311059 08-20 installed | 1.5 m, then auger cuttings to surface.
31+100 08-21 52/262.9 Sand from 5.2 m to 3.0 m, holeplug from
3.0 m to surface.
08-48 None Borehole backfilled with holeplug to
installed | 0.07 m, then asphalt to surface.
08-49 None Borehole backfilled with holeplug to
installed | 0.05 m, then asphalt to surface.
08-50 9.1/255.2 Sand from 9.1 m to 7.3 m, holeplug from
7.3 m to surface.
Sand from 8.1 m to 5.8 m, holeplug from
08-51 8.1/255.5 | 5.8 m to 0.15 m, then concrete to
Doane Road 304950 surface.
proposed underpass 08-52 None Borehole backfilled with holeplug to
installed | 3.0 m, then auger cuttings to surface.
08-53 None Borehole backfilled with holeplug to
installed | 0.07 m, then asphalt to surface.
08-54 9.8/251.2 Sand from 9.8 m to 7.6 m, holeplug from
7.6 m to surface.
None Borehole backfilled with holeplug to
08-55 installed 0.2 m, auger cuttings from 0.2 m to 0.05

m then asphalt to surface.
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Table 3.2 — Borehole Completion Details (Cont’d)

Piezometer
Location Station Borehole PII‘;}) De[.)th/ Completion Details
evation
o b h
None Borehole backfilled with holeplug to
33+200 08-22 installed | 1.5 m, then auger cuttings to surface.
Sand from 13.7 m to 11.9 m, holeplug
u (4104 33+250 08-23 13.77260.2 1 4 om 11.9 m to surface,
Wy 4 None Borehole backfilled with holeplug to
Z’;?ensmn/ 33+300 08-24 installed | 2.4 m, then auger cuttings to surface.
(north (:fggﬁiztsvme Sand from 19.8 m to 17.6 m, holeplug
Sideroad) 33+350 08-25 19.8/258.1 | from 17.6 m to 3.0 m, then auger
cuttings to surface.
None Borehole backfilled with holeplug to
33+400 08-26 installed | 2.7 m, then auger cuttings to surface.
9+550 08-61 15.2/269.7 Sand from 15.2 m to 13.4 m, holeplug
from 13.4 m to surface.
9+550 08-33 . None Borehole backfilled with holeplug to
installed | surface.
9+950 08-33A 15.2/271.0 Sand from 15.2 m to 13.4 m, holeplug
from 13.4 m to surface.
Sand from 6.4 m to 4.5 m, holeplug
from 4.5 m to 0.6 m, then sand and
9+700 08-34 6.4/275.0 gravel to 0.3 m, asphalt from 0.3 m
surface.
9+750 08-35 _ None Borehole backfilled to surface with
installed | holeplug.
Sand from 7.8 m to 5.9 m, holeplug
from 5.9 m to 0.5 m, then sand and
9+800 08-36 7.8/265.7 gravel to 0.3 m, asphalt from 0.3 m
o) surface.
Queensville Sideroad 94840 08-37 ' None Borehole backfilled with holeplug to
installed | surface.
9+880 08-38 ' None Borehole backfilled with holeplug to
installed | surface.
10+100 08-38A . None Borehole backfilled with holeplug to
installed | surface..
Sand from 14.0 m to 12.1 m, holeplug
10+150 08-39 14.0/245.0 | from 12.1 m to 0.3 m, then flush mount
installation.
104200 08-40 . None Holeplug to 0.1 m and then asphalt to
installed | surface.
Sand from 7.8 m to 5.9 m, holeplug
10+250 08-41 7.8/255.9 | from 5.9 m to 0.3 m, asphalt from 0.3 m
to surface.
None Borehole backfilled with holeplug to
10+300 08-42 installed | 0.1 m and then asphalt to surface.
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Table 3.2 — Borehole Completion Details (Cont’d)

Piezometer
Location Station Borehole Tip Deth Completion Details
Elevation
(m)
08-43 None Borehole backfilled to surface with

installed | holeplug.

Sand from 12.3 mto 10.2 m.
08-44 12.3/246.8 | Borehole caved in from 10.2 m to
G) 7.0 m, holeplug from 7.0 m to surface.

334000 Sand from 21.4 m to 19.6 m, holeplug
Queensville Sideroad 08-45 21.4/236.9 | from 19.6 m to 0.3 m then asphalt from
proposed underpass 0.3 m to surface,

None Borehole backfilled with holeplug to
08-46 .
installed | surface.

None Borehole backfilled with holeplug to

08-47 installed | 0.2 m then asphalt to surface.

104088 QSR4-1 ' None Borehole backfilled with holeplug to
installed | surface.

Sand from 11.3 m to 9.4 m, holeplug
10+084 QSR4-2 11.3/243.6 | from 9.4 m to 0.6 then cuttings to

S) surface,
Queensville Sideroad None Borehole backfilled with holeplug to
proposed culvert 10+080 QSR4‘3

installed | 0.2 m then asphalt to surface.

104078 QSRA4-4 10.7/244.7 Sand from 10.7 m to 8.5 m, holeplug
from 9.4 m to surface.

None Borehole backfilled with holeplug to
10+075 QSR4-5 installed | 1.2 m then auger cuttings to surface.

4 LABORATORY TESTING

The recovered soil samples were subjected to Visual Identification (VI) and to natural moisture
content determination. Selected samples were also subjected to grain size distribution analyses
(sieve and hydrometer) and Atterberg Limits testing where appropriate. The results of this testing
are shown on the Record of Borehole sheets in the appendices as indicated in Table 3.1. The

results of this testing program are shown on the Record of Borehole sheets in the respective
appendices.

5 DESCRIPTION OF SUBSURFACE CONDITIONS

Reference is made to the Record of Borehole sheets in Appendices A to E. Details of the
encountered soil stratigraphy are presented in these sheets and on the “Borehole Locations and Soil
Strata” and “Stratigraphic Sections” drawings in the respective appendices. An overall description




High Fill and Deep Cuts
Highway 404 Extension from Green Lane to Queensville Sideroad Page 11

of the stratigraphy is given in the following paragraphs. However, the factual data presented in the
Record of Borehole Sheets governs any interpretation of the site conditions.

5.1 High Fill - Highway 404 extension, South of Doane Road,
Station 30+075 — 30+225, (Boreholes 08-06 to 08-09)

In general, the soil stratigraphy encountered within this section consists of topsoil
overlying a native layer of silt underlain by a deposit of silty clay. More detailed
descriptions of the individual strata are presented below.

5.1.1 Topsoil

Topsoil was identified at the ground surface in Boreholes 08-06 to 08-09. The topsoil
thickness generally ranged from 100 mm to 150 mm. The topsoil thickness may vary
between and beyond the borehole locations and the data is not intended for the purpose of
estimating quantities.

5.1.2 Silt

A 700-mm thick layer of native brown silt containing some sand and trace gravel was
contacted below the topsoil in Borehole 08-09.

The depth to the base of the silt was 0.8 m (Elevation 265.9).

An SPT N-value measured in the silt was 3 blows per 0.3 m of penetration, indicating a
very loose relative density. The moisture content of a silt sample was 22%.

5.1.3 Silty Clay

Native brown to grey silty clay containing trace sand and occasional rootlets was contacted
below the topsoil in Boreholes 08-06 to 08-08 and below the silt in Borehole 08-09.

The boreholes were terminated within the silty clay at depths ranging from 5.2 m to 6.7 m
(Elevations 253.9 to 259.9).

SPT N-values measured in the silty clay ranged from 4 to 31 blows per 0.3 m of
penetration, indicating a soft to hard consistency. The deposit is generally stiff to very
stiff. Moisture content ranged from 19% to 27%.

Grain size distribution curves for silty clay samples tested are presented on the Record of
Borehole sheet and on Figures A1 and A2 of Appendix A. Atterberg Limit test results are
presented on Figures A3 and A4 of Appendix A. The results of the laboratory test are
summarized as follows:
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Soil Particles Silty Clay (%)
Gravel 0
Sand OtoS5
Silt 46 t0o 79
Clay 21to 51
Index Property
Liquid Limit 22 to 48
Plastic Limit 18 10 21

The above results show that the silty clay is typically of low to medium plasticity with
group symbols of CL-ML and CL-CI..

5.1.4 Water Levels

Water levels were observed in the boreholes during and upon completion of drilling. A
standpipe piezometer was installed in Borehole 08-07 to monitor water levels after
completion of drilling. The water levels measured in the piezometer are summarized in
Table 5.1, along with the measurements in the boreholes upon completion of drilling.

Table 5.1- Water Level Measurements

Date Water Level ()
Borehole (2009) . Comment
; Depth | Elevation

08-06 August 25 5.0 2549 Open borehole
August 25 3.9 255.2 Open borehole

08-07 September 2 1.2 257.9 In piezometer
September 21 1.2 257.9 In piezometer

08-09 August 26 5.5 261.1 Open borehole

The piezometric readings indicate that the groundwater level is near Elevation 257.9 m.

The above values are short-term readings and seasonal fluctuations of the groundwater
level are to be expected. In particular, the groundwater level may be at a higher elevation
after the spring snowmelt or after periods of heavy rainfall.

5.2 Deep Cut - Highway 404 extension, South of Mount Albert Road,
Station 27+775 — 27+875, (Boreholes 08-15A to 08-17A)

In general, the soil stratigraphy encountered within this section consists of topsoil
overlying a native layer of sand and an extensive deposit of sandy silt till. More detailed
descriptions of the individual strata are presented below.
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5.2.1 Topsoil

Topsoil was identified at ground surface in Boreholes 08-15A, 08-16A and 08-17A. The
topsoil thickness generally ranged from 200 mm to 380 mm. The topsoil thickness may
vary between and beyond the borehole locations and the data is not intended for the
purpose of estimating quantities.

5.2.2 Sand

Native dark brown sand containing trace to some silt and occasional roots and rootlets was
contacted below the topsoil in the boreholes. The thickness of the sand layer ranged
between 120 mm and 200 mm.

The depth to the base of the sand ranged from 0.4 m to 0.5 m (Elevation 287.7 to 290.1).

SPT N-values recorded in the sand ranged from 5 to 7 blows per 0.3 m penetration
indicating a loose relative density. Moisture content ranged from 21% to 28%.

5.23 Sandy Silt Till

An extensive deposit of brown to grey sandy silt till containing trace to some clay, trace
gravel, occasional sand pockets and occasional cobbles was encountered below the sand
layer at depths ranging from 0.4 m to 0.5 m (Elevation 287.7 to 290.1).

Boreholes were terminated within the sandy silt till at 10.8 m depth (Elevations 277.4 to
279.7).

SPT N-values ranged from 28 blows per 0.3 m of penetration to higher than 50 blows per
0.05 m of penetration, indicating a compact very dense relative density of the sandy silt till.
The moisture content of samples from this deposit ranges from 8% to 18%.

Grain size distribution curves for sandy silt till samples tested are presented on the Record
of Borehole sheet and on Figures B1 to B3 of Appendix B. The results of the laboratory
test are summarized as follows:

Soil Particles Sandy Silt Till (%)
Gravel 0to4
Sand 11to 41
Silt 47 to 81
Clay 7to13

Glacial tills inherently contain cobbles and boulders which may account for some high
blow counts.
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5.2.4 Water Levels

Water levels were observed in the boreholes during and upon completion of drilling. A
standpipe piezometer was installed in Borehole 08-16A to monitor water levels after
completion of drilling. The water levels measured in the piezometer are summarized in
Table 5.2, along with the measurements in the boreholes upon completion of drilling.

Table 5.2 — Water Level Measurements

Date Water Level (m)
Borehole Comment
(2009) Depth | Elevation
08-15A May 4 6.8 283.7 Open borehole
July 30 5.9 284.6 Open borehole
May 4 2.9 286.7 Open borehole
May 15 1.2 288.4 In piezometer
08-16A June 5 1.4 288.2 In piezometer
July 10 1.7 287.9 In piezometer
July 30 6.0 283.6 Open borehole
September 21 3.2 286.4 In piezometer
08-17A May 4 2.7 285.5 Open borehole
July 30 5.5 282.7 Open borehole

The piezometric readings indicate that the groundwater level varies from Elevations 286.4
to 288.4.

The above values are short-term readings and seasonal fluctuations of the groundwater
level are to be expected. In particular, the groundwater level may be at a higher elevation
after the spring snowmelt or after periods of heavy rainfall.

5.3 Deep Cut - Highway 404 extension, North of Doane Road
Station 30+975 — 31+100, (Boreholes 08-18 to 08-21 and 08-48 to 08-55)

In general, the soil stratigraphy encountered within this section consists of topsoil or
pavement structure overlying silty sand fill and native layers of sand, sand and gravel, silty
clay and deposits of sand and silt till. Asphalt/pavement structure was encountered at the
surface in boreholes drilled on Doane Road. Fill was only contacted below the asphalt in
boreholes drilled on Doane Road lanes/shoulders. More detailed descriptions of the
individual strata are presented below.

5.3.1 Topsoil

Topsoil was identified at ground surface in Boreholes 08-18 to 08-21, 08-50, 08-52 and
08-54. The topsoil thickness generally ranged from 430 mm to 600 mm in Boreholes
08-18 to 08-21 and 50 mm in Boreholes 08-50, 08-52 and 08-54. The topsoil thickness
may vary between and beyond the borehole locations and the data is not intended for the
purpose of estimating quantities.
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5.3.2 Pavement Structure

Pavement structure consisting of approximately 25 mm to 50 mm of asphalt overlying
granular (sand and gravel fill) road base was encountered in Boreholes 08-48, 08-49,
08-51, 08-53 and 08-55 drilled on existing Doane Road shoulders.

53.3 Fill

Fill was contacted below the pavement structure in Boreholes 08-48, 08-49, 08-51, 08-53
and 08-55. The fill generally consists of brown to dark brown sand and silty sand
containing trace to some gravel, occasional cobbles and some silt. In Borehole 08-53, a
layer of silty clay fill containing trace sand and occasional silt seams was contacted below

the cohesionless fill at 0.8 m depth (Elevation 261.4). The thickness of the fill ranged from
0.55mto 2.25 m.

The depth to the base of the fill varied from 0.6 to 2.3 (Elevations 260.4 to 265.5).

SPT N-values recorded in the cohesionless fill ranged from 13 to 37 blows per 0.3 m
penetration indicating a loose to dense relative density. In Borehole 08-55, an SPT N-
value of 73 blows per 0.3 m of penetration indicating a very dense relative density was
measured below the asphalt layer.

In the silty clay fill layer, the SPT N-values were 7 and 12 blows per 0.3 m of penetration,
indicating a firm to stiff consistency.

The moisture content of the fill ranged from 5% to 23%.

Grain size distribution curve for a sample of silty clay fill tested is presented on the Record
of Borehole sheet and on Figure Cl of Appendix C. Atterberg Limit test results are
presented on Figure C14 of Appendix C. The results of the laboratory test are summarized

as follows:

Soil Particles (%)

Gravel 0

Sand 4

Silt 68

Clay 28
Index Property (%)

Liquid Limit 27

Plastic Limit 16

The above results show that the silty clay fill is typically of low plasticity with a group
symbol of CL.
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53.4 Silty Sand

A 200-mm thick layer of brown silty sand was contacted below the topsoil in Borehole
08-21.

An SPT N-value recorded in the silty sand was 8 blows per 0.3 m penetration indicating a
loose relative density.

5.3.5 Sand and Gravel

A layer of brown sand and gravel containing trace clay, trace silt and occasional cobbles
was contacted within the sand and silt till at 1.5 m depth in Borehole 08-18. The thickness
of the sand and gravel layer was 1.1 m.

The depth to the base of the sand and gravel layer was 2.6 m (Elevation 264.4).

SPT N-values of 85 and 105 blows per 0.3 m of penetration were measured within the sand

and gravel layer, indicating a very dense relative density. The moisture contents were 6%
and 14%.

A grain size distribution curve for a sand and gravel sample tested is presented on the
Record of Borehole sheet and on Figure C2 of Appendix C. The results of the laboratory
test are summarized as follows:

Soil Particles Sand and Gravel (%)
Gravel 41
Sand 47
Silt & Clay 12

5.3.6 Silty Clay

Brown silty clay containing trace sand and trace gravel was contacted below the silty sand
at 0.6 m (Elevation 267.5) in Borehole 08-21. The thickness of the silty clay was 2.2 m.

The depth to the base of the silty clay was 2.8 m (Elevation 265.3).

SPT N-values ranged from 11 to 21 blows per 0.3 m of penetration, indicating a stiff to

very stiff consistency. The moisture content of the silty clay samples ranged from 21% to
37%.

A grain size distribution curve for a silty clay sample tested is presented on the Record of
Borehole sheet and on Figure C3 of Appendix C. Atterberg Limit test results are presented
on Figure C15 of Appendix C. The results of the laboratory test are summarized as
follows:
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Soil Particles Silty Clay (%)
Gravel 1
Sand 5
Silt 49
Clay 41
Index Property
Liquid Limit 48
Plastic Limit 21

The above results show that the silty clay is typically of medium plasticity with a group
symbol of CL

5.3.7 Sand and Silt Till

Layers of native brown to grey sand and silt till containing trace to some clay, trace to
some gravel and occasional cobbles were observed across the site in Boreholes 08-18 to
08-21 and 08-48 to 08-54 at depths and elevations as indicated in Table 5.3.

Table 5.3 — Locations of Native Sand and Silt Till

Borehole Depth below existing ground surface Elevation (m) Thickness
(m) (m)
08-18 0.6t01.5 o 266.5 t0 265.5 0.9
2.6 to 7.7 (borehole termination depth) | 264.4 t0 259.3 | Atleast5.1
08-19 0.6 to 9.2 (borehole termination depth) | 268.0 to 259.4 | Atleast 8.6
08-20 0.5 to 9.2 (borehole termination depth) | 268.2 t0 259.5 | Atleast 8.7
08-21 2.8t07.8 265.3t0260.3 | Atleast 5.0
08-48 0.8t02.4 264.9 to 263.2 1.6
08-49 0.6t03.0 265.5 10 263.0 2.4
08-50 0.05to 2.1 264.3 t0 262.2 2.1
08-51 2.3 to 12.3 (borehole termination depth) | 261.4 to 251.3 | Atleast 10.0
08-52 0.05 to 9.5 (borehole termination depth) | 262.3 t0 252.8 | Atleast9.5
08-53 1.8 to 10.8 (borehole termination depth) | 260.4 to 2514 | Atleast9.0
08-54 0.05t02.3 o 260.9 to 258.7 22
5.6 to 12.3 (borehole termination depth) | 255.4 to 248.7 | Atleast 6.7

An 800-mm thick layer of sand was contacted at 5.5 m depth (Elevation 261.5) in Borehole

08-18.

Clayey zones were observed within the sand and silt till in Boreholes 08-19 and 08-20 near
elevation 266.0 to 267.0.

A layer of silt was contacted in Borehole 08-21 near elevation 265.0.
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Standard Penetration tests in the sand and silt till deposit gave SPT N-values ranging from
5 to 58 blows per 0.3 m of penetration, indicating a loose to very dense relative density. In
Boreholes 08-18 to 08-21, an SPT N-value of 125 blows per 0.3 m of penetration and
SPT N-values higher than 100 blows per 0.1 m of penetration were measured below
approximate Elevations 264.0 to 265.0. Higher SPT N-values ranging from 83 blows per
0.3 m of penetration to 100 blows per 0.075 m of penetration were measured below 2.3 m
depth (Elevation 261.4) in Borehole 08-51, below 3.4 m and 4.6 m depth (Elevations 259.0
and 257.5) in Boreholes 08-52 and 08-53 and below 7.6 m depth (Elevation 253.4) in
Borehole 08-54,

The moisture content of samples from the sand and silt till deposit varies between 8% and
22%.

Grain size distribution curves for sand and silt till samples tested are presented on the
Record of Borehole sheet and on Figures C4 to C7 of Appendix C. Grain size distribution
curve for the silt sample is presented on the Record of Borehole sheet and on Figure C8 of
Appendix C. Atterberg Limit test results of the clayey zones are presented on Figure C16
of Appendix C. The results of the laboratory test are summarized as follows:

Soil Particles Sand and Silt Till (%) Silt (%)
Gravel Oto8 0
Sand 13 to 56 3
Silt 37t0 75 91
Clay 4to 18 6

Index Property

Liquid Limit 17 to 24 -
Plastic Limit 12 to 18 -

The above results show that the clayey zones in the sand and silt till are typically of low
plasticity with group symbols of CL-ML,

Glacial tills inherently contain cobbles and boulders which may account for some high
blow counts and resistance to augering.

5.3.8 Gravelly Sand

A layer of native brown gravelly sand containing some silt and clay was encountered in
Borehole 08-48 at 2.4 m depth (Elevation 263.2). Cobbles were encountered within the
gravelly sand layer at 3.5 m depth (Elevation 262.1). Thickness of the gravelly sand layer
was 1.7 m.

The depth to the base of the gravelly sand was 4.1 m (Elevation 261.5).
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SPT N-values measured in the gravelly sand were 35 and 50 blows per 0.3 m of

penetration, indicating a dense relative density. Moisture contents ranged from 2% to
10%.

Grain size distribution curve for a gravelly sand sample tested is presented on the Record
of Borehole sheets and on Figure C9 of Appendix C. The results of the laboratory test are
summarized as follows:

Soil Particles Gravelly Sand (%)
Gravel 23
Sand 64
Silt & Clay 13

5.3.9 Clayey Silt Till

Native brown to grey clayey silt till containing trace of sand was contacted at 2.3 m depth
(Elevation 258.7) in Borehole 08-054. Thickness of the clayey silt layer was 3.3 m.

The depth to the base of the clayey silt till was 5.6 m (Elevation 255.4).

SPT N-values measured in the clayey silt till were 14 to 26 blows per 0.3 m of penetration,
indicating a stiff to very stiff consistency. Moisture content ranged from 19% to 20%.

A grain size distribution curve for a clayey silt till sample tested is presented on the Record
of Borehole sheet and on Figure C10 of Appendix C. Atterberg Limit test results are
presented on Figure C17 of Appendix C. The results of the laboratory test are summarized

as follows:
Soil Particles Clayey Silt Till (%)
Gravel 0
Sand i
Silt 77
Clay 22
Index Property
Liquid Limit 26
Plastic Limit 19

The above results show that the clayey silt till is typically of low plasticity with group
symbols of ML-CL.

5.3.10 Silt Till

Layers of native brown to grey silt till containing some sand to sandy, trace to some clay,
trace to some gravel and occasional cobbles were observed in Boreholes 08-48 to 08-50
and 08-55 at depths and elevations as indicated in Table 5.4.
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Table 5.4 — Locations of Native Silt Till
Borehole Depth below existing ground surface Elevation (m) Thickness
(m) (m)
08-48 4.1 to 7.9 (borehole termination depth) 261.5t0257.8 | Atleast3.8
08-49 3.0 to 9.3 (borehole termination depth) 263.0 to 256.8 At least 6.3
08-50 2.1 to 9.4 (borehole termination depth) | 262.2t0255.0 | At least 7.3
08-55 1.1 to 9.3 (borehole termination depth) 260.5t0 2524 At least 8.2

Layers of sand and silty sand were contacted within the silt till at 4.1 m depth (Elevations
262.0 and 260.3) in Boreholes 08-49 and 08-50.

Standard Penetration tests in this deposit gave SPT N-values ranging from 24 to 92 blows
per 0.3 m of penetration, indicating a compact to very dense relative density. Locally in
Borehole 08-55, loose conditions were measured at 1.5 m depth (Elevation 260.2). SPT N-
values higher than 100 blows per 0.3 m of penetration, indicating a very dense relative
density, were measured generally below 4.0 m depth (approximate Elevation 261.0) in
Boreholes 08-48 to 08-50 and at 7.5 m depth (Elevation 254.2.) in Borehole 08-55.

The moisture content of samples from the sand and silt till deposit varies between 3% and
22%.

Grain size distribution curves for the silt till samples tested are presented on the Record of
Borehole sheet and on Figures C11 and C12 of Appendix C. Grain size distribution curve
for the layer of silty sand tested is presented on the Record of Borehole sheet and on Figure
C13 of Appendix C. A sample of silt till containing some clay was tested for Atterberg
Limits and the test results are presented on Figure C18 of Appendix C.

The results of the laboratory tests are summarized as follows:

Soil Particles Silt Till (%) Silty Sand (%)
Gravel 0to6 1
Sand 2 t0 42 68
Silt 55 to 81 26
Clay 5to 17 5
Index Property (%)
Liquid Limit 18 -
Plastic Limit 12 -

The above results show that the clayey zones in the silt till are typically of low plasticity
with group symbols of CL-ML.

Glacial tills inherently contain cobbles and boulders which may account for some high
blow counts.
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5.3.11 Water Levels

Water levels were observed in the boreholes during and upon completion of drilling. Five
standpipe piezometers were installed to monitor water levels after completion of drilling.
The water levels measured in the piezometers are summarized in Table 5.5, along with the
measurements in the boreholes upon completion of drilling.

Table 5.5 — Water Level Measurements

Water Level (m)
Borehole Date Comment
Depth Elevation

08-18 January 29, 2009 6.3 260.7 Open borehole
08-19%* January 29, 2009 6.4 262.2 Opel} borehole
- - In piezometer
08-21%** January 30, 2009 - - In piezometer
08-48 October 22, 2008 6.5 259.1 Open borehole
08-49 October 22, 2008 7.1 259.0 Open borehole
October 20, 2008 5.0 259.4 Open borehole
October 24, 2008 4.4 260.0 In piezometer
November 28, 2008 4.9 259.5 In piezometer
08-50 February 6, 2009 0.1 264.3 In piezometer
February 20, 2009 0.2* 264.6 In piezometer
March 20, 2009 1.0 263.4 In piezometer
April 22,2009 1.1 263.3 In piezometer
September 2, 2009 2.6 261.8 In piezometer
08-51 November 28, 2008 4.1 259.5 In piezometer
08-52 October 21, 2008 4.6 257.8 Open borehole
08-53 October 23, 2008 3.0 259.1 Open borehole
October 24, 2008 2.1 258.9 Open borehole
November 28, 2008 3.7 2573 In piezometer
February 6, 2009 Ground surface 261.0 In piezometer
08-54 February 20, 2009 0.4* 261.4 In piezometer
March 20, 2009 0.7* 261.7 In piezometer
April 22, 2009 0.6* 261.6 In piezometer
September 2, 2009 0.6 260.4 In piezometer
08-55 October 22, 2008 42 257.5 Open borehole

*  Water level above ground surface (artesian condition)
** Water level readings in piezometers have not been taken due to site access restriction.

The piezometric readings of the current investigation indicate that the groundwater level at
the site is high and the water level decreases from west to east from Elevations 264.6 to
261.7 along Doane Road.
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Water levels were observed approximately 0.2 m to 0.7 m above the existing ground
surface (artesian conditions) during the later winter/early spring season in Boreholes 08-50
and 08-054, near Elevations 264.6 and 261.7, respectively.

The above values are short-term readings and seasonal fluctuations of the groundwater
level are to be expected. In particular, the groundwater level may be at a higher elevation
after the spring snowmelt or after periods of heavy rainfall.

5.4 Deep Cut - Highway 404 extension, North of Queensville Sideroad
Station 33+200 — 33+700, (Boreholes 08-22 to 08-32)

In general, the soil stratigraphy encountered within this section consists of topsoil
overlying native layers of sandy silt and sand underlain by a deposit of sand and silt till.
More detailed descriptions of the individual strata are presented below.

54.1 Topsoil

Topsoil was identified at ground surface in Boreholes 08-22 to 08-26, 08-31 and 08-32.
The thickness of the topsoil ranged from 150 mm to 600 mm. The topsoil thickness may
vary between and beyond the borehole locations and the data is not intended for the
purpose of estimating quantities. Due to farming activities, the topsoil may have been

mixed with native soils to depths deeper than 0.6 m as noted in Boreholes 08-24, 08-25 and
08-27 to 08-30.

5.4.2 Sandy Silt

Layers of native brown sandy silt mixed with topsoil were encountered below the topsoil in
Boreholes 08-24 and 08-25. The sandy silt layers were 1.1 m and 0.3 m thick.

The depth to the base of the sandy silt was 1.5 m and 0.8 m (elevations 274.8 and 277.1) in
Boreholes 08-24 and 08-25, respectively.

SPT N-values recorded in the sandy silt were 4 and 20 blows per 0.3 m penetration
indicating a loose to compact relative density. Moisture contents were 12% to 18%.

5.4.3 Sandy Silt Till

Layers of native brown to grey sand and silt till containing some clay, trace gravel, sand
pockets and occasional cobbles were encountered in the boreholes at depths and elevations
as indicated in Table 5.6.

Table 5.6 — Locations of Native Sand and Silt Till

Depth below existing ground surface

Borehole (m) Elevation (m) Thickness

(m)

08-22 0.6 to 4.8 (borehole termination depth) | 267.4 t0 263.2 | Atleast4.2
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08-23 0.3 to 13.9 (borehole termination depth) | 273.6 to 260.1 | Atleast 13.6

08-24 1.5t0 13.1 o 274.8 t0 263.2 11.6
15.2 to 16.8 (borehole termination depth) | 261.11t0259.5 | Atleast 1.6

08-25 0.8 to 14.5 o 277.1t0 263.4 13.7
15.3 to 19.9 (borehole termination depth) | 262.6 t0 258.0 | Atleast4.6

08-26 0.8t019.8 2774 to 258.4 19.0
08-27 0.4 to 12.3 (borehole termination depth) | 273.41t0261.5 | Atleast 11.9

08-28 02t084 o 274.4 10 266.2 8.2
13.3 to 15.3 (borehole termination depth) | 261.3 t0259.2 | Atleast2.0
08-29 8.5t013.8 264.9 t0 259.7 | Atleast5.3

08-30 0.8to4.1 270.8 to 267.4 33
6.1t0 123 265.510259.2 | Atleast6.2

08-31 1.1t0 1.6 267.4 t0 267.0 0.5

08-32 0.8t0 1.9 265.5t0264.4 1.1

27t03.2 263.5t0 263.0 0.5

Layers of sand and layers of silt were encountered within the sand and silt till.

Standard Penetration tests in the sand and silt till deposit gave SPT N-values ranging from
12 to 112 blows per 0.3 m of penetration, indicating a compact to very dense relative
density. SPT N-values higher than 100 blows per 0.075 m of penetration, indicating a very
dense relative density, were encountered below 4.0 m depth in Boreholes 08-22 to 08-29.

The moisture content of samples from the sand and silt till deposit varies from 8% to 19%.

Grain size distribution curves for sand and silt till samples tested are presented on the
Record of Borehole sheet and on Figures D1 to D3 of Appendix D. Grain size distribution
curves for the silt samples are presented on the Record of Borehole sheets and on Figure
D4 of Appendix D. The results of the laboratory test are summarized as follows:

Soil Particles Sand and Silt Till (%)
Gravel Oto5
Sand 1 to 65
Silt 61 to 90
Clay 41014

Glacial tills inherently contain cobbles and boulders which may account for some high
blow counts and resistance to augering.

5.4.4 Sand

A 300-mm thick layer of native brown sand was contacted below the topsoil in Borehole
08-26. The depth to the base of the sand layer was 0.8 m (Elevation 277.4). Grey sand
layers containing some silt, trace clay and trace gravel were encountered within the sand
and silt till in the boreholes at depths and elevations as indicated in Table 5.7.
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Table 5.7 — Locations of Native Sand

Borehole Depth below existing ground surface Elevation (m) Thickness
(m) (m)
08-24 13.1to 15.2 263.2 t0 261.1 2.1
08-25 14.5t0 15.3 263.4 t0 262.6 0.8
08-28 8.41t094 266.2 to 265.1 1.0
10.1t0 133 264.5t0261.3 3.2
08-29 6.4t08.5 267.0 to 264.9 2.1
08-30 4.1t06.1 267.4 to 265.5 2.0
08-31 I.ltol.6 267.4 to 267.0 0.5
08-32 1.9t02.7 264.3 to 263.5 0.8
3.2t04.3 263.0 t0 262.0 1.1

An SPT N-value recorded in the sand layer in Borehole 08-26 was 4 blows per 0.3 m
penetration indicating a loose relative density. SPT N-values measured in the sand layer in
Boreholes 08-24, 08-25, 08-28, 08-29, 08-30 were greater than 100 blows for less than 300

mm penetration indicating a very dense relative density. Moisture contents ranged from
8% to 19%.

5.4.5 Water Levels

Water levels were observed in the boreholes during and upon completion of drilling. Five
standpipe piezometers were installed to monitor water levels after completion of drilling.
The water levels measured in the piezometer are summarized in Table 5.8, along with the
measurements in the boreholes upon completion of drilling.
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Table 5.8 — Water Level Measurements

Water Level
Borehole Date ater Level (m) Comment
Depth | Elevation
08-22 January 22, 2009 2.9 265.1 Open borehole
January 20, 2009 11.9 262.0 Open borehole
February 6, 2009 6.1 267.8 In piezometer
February 20, 2009 5.7 268.2 In piezometer
March 20, 2009 5.8 268.1 In piezometer
08-23 April 22, 2009 54 268.5 In piezometer
May 15, 2009 5.8 268.1 In piezometer
June 5, 2009 6.0 267.9 In piezometer
July 10, 2009 6.1 267.8 In piezometer
September 2, 2009 8.9 265.0 In piezometer
September 21, 2009 8.2 265.7 In piezometer
08-24 January 21, 2009 10.6 265.7 Open borehole
January 21, 2009 12.2 267.5 Open borehole
February 6, 2009 6.9 271.0 In piezometer
February 20, 2009 6.0 271.9 In piezometer
March 20, 2009 6.0 271.9 In piezometer
08-25 April 22,2009 5.7 2722 In piezometer
) May 15, 2009 5.9 272.0 In piezometer
June 5, 2009 6.1 271.8 In piezometer
July 10, 2009 6.4 271.5 In piezometer
September 2, 2009 13.3 264.6 In piezometer
September 21,2009 | 134 264.5 In piezometer
08-26 January 22,2009 11.1 267.1 Open borehole
08-27 February 2, 2010 7.5 266.3 In piezometer
08-28 January 19, 2010 7.3 267.3 Open borehole
08-29 February 2, 2010 6.4 267.1 In piezometer
08-31 February 2, 2010 4.2 264.4 In piezometer

The piezometric readings indicate that the groundwater level varies from elevation 264.4 m
to 272.2 m.

The above values are short-term readings and seasonal fluctuations of the groundwater
level are to be expected. In particular, the groundwater level may be at a higher elevation
after the spring snowmelt or after periods of heavy rainfall.
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5.5 High Fill and Deep Cut, Queensville Sideroad, Station 9+550 — 10+300
(Boreholes 08-61, 08-33 to 08-38, 08-38A, 08-33A, 08-39 to 08-47, QSR4-1 to
QSR4-5 and 301 to 303)

The soil stratigraphy encountered at the borehole locations typically consists of topsoil or
pavement structure overlying fill of variable composition (silty clay/clayey silt, sand and
gravel) overlying interbedded layers of native sand, clayey silt, and glacial till.
Asphalt/pavement structure was encountered at the surface in boreholes drilled on the
existing Queensville Sideroad lanes and shoulders. More detailed descriptions of the
individual stratum are presented below.

5.5.1 Topsoil

Topsoil was identified at ground surface in Boreholes 08-33A and 08-61. The topsoil
thickness was 150mm and 200 mm in Boreholes 08-33A and 08-61, respectively. The
topsoil thickness may vary between and beyond the borehole locations and the data is not
intended for the purpose of estimating quantities.

5.5.2 Pavement Structure

Pavement structure consisting of approximately 125 mm to 200 mm of asphalt overlying
granular (sand and gravel fill) road base was encountered in boreholes drilled on the
existing Queensville Sideroad lanes and shoulders.

5.5.3 Fill

Fill was contacted across the site in all the boreholes, except in Boreholes 08-61 and
08-33A. Fill was encountered below the pavement structure in Boreholes 08-33 to 08-42,
08-38A, 08-43, 08-45, 08-47 and QSR4-3 and surficially in Boreholes 08-44, 08-46,
QSR4-1, QSR4-2, QSR4-4, QSR4-5 and 301 to 303.

The fill generally consists of intermixed layers of various soils:

¢ Dark brown silty clay/clayey silt containing trace sand, trace gravel, trace organics,
topsoil and occasional rootlets.

e Dark brown gravelly sand.

e Brown sandy silt/silty sand containing trace to some clay, trace gravel and
occasional organics.

¢ Brown sand and gravel containing trace to some silt.
* Brown silt containing some sand, some clay and trace gravel.

e Dark brown sand, containing some gravel and trace to some silt.

The thickness of the fill ranged from 0.6 m to 3.9 m.
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The fill extended to depths ranging from 0.6 m to 4.2 m, Elevations 252.2 to 254.2 in

Boreholes QSR41- to QSR4-5 and Elevations 253.0 to 282.5 in the remaining boreholes
drilled along Queensville Sideroad.

SPT N-values recorded in the cohesionless fill ranged from 2 to 49 blows per 0.3 m
penetration indicating a very loose to dense relative density. In general the fill is in a
compact to dense state. In the clayey silt fill layer, the SPT N-values ranged from 1 to 16
blows per 0.3 m of penetration, indicating a very soft to very stiff consistency. The
moisture content of the fill ranged from 2% to 39%.

Grain size distribution curves for the cohesionless fill samples tested are presented on the
Record of Borehole sheets and on Figures E1 and E2 in Appendix E. The results of the
laboratory tests are summarized as follows:

Soil Gravelly Sand (%) | Silty Sand (%) Sand (%)
Gravel 29 to 34 31012 12
Sand 61 to 67 551057 68
Silt - 26t0 33 -
Clay - 7 -
Silt & Clay 4t05 - 20
5.5.4 Sand

Layers of native brown sand were encountered below the fill and topsoil in Boreholes
08-36, 08-44 and 08-61 at 1.7 m, 2.2 m and 0.2 m depth (Elevations 271.8, 256.9 and
284.7). The thickness of the sand layer ranges from 0.6 m to 1.3 m.

The depths to the base of the sand were 2.3 m, 3.0 m and 1.5 m (Elevations 271.2, 256.0
and 283.4) in Boreholes 08-36, 08-44 and 08-61, respectively.

SPT N-values measured in the sand ranged from 10 to 34 blows per 0.3 m of penetration,
indicating a loose to dense relative density. An SPT N-value of 108 blows per 0.3 m of
penetration was measured in Borehole 08-36, indicating a very dense relative density.
Moisture contents ranged from 3% to 17%.

Grain size distribution curves for sand samples tested are presented on the Record of

Borehole sheets and on Figure E3 in Appendix E. The results of the laboratory tests are
summarized as follows:
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Soil Particles Sand (%)
Gravel 10 to 20
Sand 62 to 76
Silt
Clay
Silt & Clay 18 to 24

5.5.5

Clayey Silt Till and Clayey Silt

Layers of native brown to grey clayey silt till and clayey silt containing trace sand to sandy
and trace gravel were observed in the boreholes at depths and elevations as indicated in

Table 5.9.
Table 5.9 — Locations of Native Clayey Silt Till and Clayey Silt

Borehole Depth below existing ground surface Elevation Thickness

(m) (m) (m)

08-38A 23t05.6 255.0 t0 251.7 33
7.1 to 14.2 (borehole termination depth) | 250.2 to 243.1 | Atleast 7.1

08-39 23107.0 256.7 t0 251.9 4.7

08-40 3.0to0 84 258.3 t0 252.9 54

08-41 23t04.0 261.4 to 259.7 1.7

08-42 1.1to4.1* 263.4 to 260.3* 3.0

08-46 7.2t010.3 249.5t0246.4 3.1
11.8 to 23.1 (borehole termination depth) | 244.9 t0 233.6 | Atleast 11.3

08-47 441t021.8 253.0 t0 235.6 17.4

22t03.7 255.3 t0 253.8 1.5

301 3.7t09.6 253.8 to0 247.9 59
11.6 to 15.7 (borehole termination depth) | 245.9t0241.8 | Atleast4.1
301A 12.2 to 25.0 (borehole termination depth) | 243.8 to 231.0 | At least 12.8

302 1.5t03.0 257.5 t0 256.0 1.5

*Clayey silt

SPT-N values measured in the clayey silt till and clayey silt layers ranged from 8 to 81
blows per 0.3 m of penetration, indicating a stiff to hard consistency. SPT N-values higher
than 100 blows per 0.075 m of penetration, indicating a hard consistency were also
measured within the clayey silt till. Moisture content ranged from 10% to 25%.

Grain size distribution curves for clayey silt till and clayey silt samples tested are presented
on the Record of Borehole sheets and on Figures E4 to E7 in Appendix E. Atterberg Limit
test results are presented on Figures E19 and E20 of Appendix E. Grain size distribution
curves and Atterberg Limit tests results for clayey silt samples conducted during the
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previous investigation are also presented in Appendix E. The results of the laboratory tests
are summarized as follows:

Soil Particles Clayey Silt Till and Clayey Silt (%)
Gravel Oto4
Sand 1 to 37
Silt 43 to 89
Clay 7 to 33
Index Property (%)
Liquid Limit 18 to 28
Plastic Limit 10 to 19

The above results show that the clayey silt is typically of low plasticity with group symbols
of ML-CL and CL.

Glacial tills inherently contain cobbles and boulders which may account for some high
blow counts and resistance to augering.

5.5.6

Sand and Silt Till

Layers of native brown sand and silt till containing trace clay to clayey, trace to some
gravel and occasional cobbles were observed in some boreholes at various depths and
elevations as indicated in Table 5.10.

Table 5.10 — Locations of Native Sand and Silt Till

Borehole Depth below existing ground surface Elevation (m) Thickness

(m) (m)

08-61 1.5t08.7 283.4 10 276.2 7.2
08-33 1.5 to 4.8 (borehole termination depth) | 282.5t0279.2 | Atleast 3.3

08-33A 0.2to04.1 286.0 to 282.1 3.9
08-34 1.5 to 6.4 (borehole termination depth) 279.810275.0 | Atleast 4.9
08-35 1.5 to 6.3 (borehole termination depth) 276.1t0271.3 | Atleast 4.8
08-36 2.3 to 7.8 (borehole termination depth) 271.210265.7 | Atleast 5.5
08-37 1.5 t0 9.2 (borehole termination depth) 268.6 10 260.9 | Atleast 7.7
08-38 1.5 to 10.8 (borehole termination depth) | 265.3 to 256.1 | Atleast 9.3
08-39 7.0 to 14.0 (borehole termination depth) | 251.9 to 245.0 | Atleast 7.0
08-40 8.4 to 12.5 (borehole termination depth) | 252.9t0 248.8 | Atleast 4.1
08-41 4.0 to 7.8 (borehole termination depth) | 259.7t0 2559 | Atleast3.8
08-42 4.1 to 6.2 (borehole termination depth) 260.3 t0258.2 | Atleast2.1
08-43 2.1 to 4.7 (borehole termination depth) | 261.8t0259.2 | Atleast 2.6
08-44 3.0 to 12.3 (borehole termination depth) | 256.0 to 246.8 | Atleast 9.3

08-45 2.41t08.7 o 255.8t0 249.6 6.3
11.0 to 21.4 (borehole termination depth) | 247.3t0236.9 | Atleast 10.4

08-46 291072 253.8 t0 249.5 4.3
302 3.0 to 18.5 (borehole termination depth) | 256.0 to 240.5 | Atleast 15.5
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303 3.0 to 13.9 (borehole termination depth) | 258.0 to 247.1 | Atleast 10.9
QSR4-1 1.5 to 12.8 (borehole termination depth) | 252.2 to 240.9 | Atleast 11.3
QSR4-2 0.6 to 11.3 (borehole termination depth) | 254.2 to 243.6 | Atleast 10.7
QSR4-3 4.1 to 11.3 (borehole termination depth) | 253.0 to 245.9 7.2
QSR4-4 2.1 to 11.3 (borehole termination depth) | 253.3 to 244.2 9.2
QSR4-5 2.4 t0 10.7 (borehole termination depth) | 253.0t0 244.7 | Atleast 8.3

Clayey zones and layers of silty sand were encountered within the sand and silt till.

In general, Standard Penetration tests in this deposit gave SPT N-values ranging from 30
blows per 0.3 m of penetration to greater than 100 blows for 0.10 m of penetration,
indicating that the soil was in dense to very dense state. Occasional low SPT N-values
were encountered in the deposit indicating loose to compact layers. The moisture content
of samples from this deposit varies from 5% to 18%.

Grain size distribution curves for the samples tested are presented on the Record of
Borehole sheet and on Figures E8 to E15 of Appendix E. Atterberg Limit test results are
presented on Figures E21 and E22 of Appendix E. Laboratory test results of previous

investigation are presented in Appendix E. The results of the laboratory tests are
summarized as follows:

Soil Particles Sand and Silt Till
Gravel 0to 32
Sand 18 to 69
Silt 24 to 74
Clay 51036

Index Property

Liquid Limit 18 to 23
Plastic Limit 10 to 21

The above results show that the clayey zones in the sand and silt till are typically of low
plasticity with group symbols of CL-ML and two samples had a group symbol of CL.

Glacial tills inherently contain cobbles and boulders which may account for some high
blow counts and resistance to augering.

5.5.7 Sitt Till

Layers of native brown to grey silt till containing trace to some sand, some clay and trace

gravel were encountered in three boreholes at depths and elevations as indicated in
Table 5.11.
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Table 5.11 — Locations of Native Silt Till
Borehole Depth below existing ground surface Elevation Thickness
(m) (m)
08-33A | 4.1to 15.3 (borehole termination depth) | 282.1t0270.9 | Atleast11.2
08-47 | 21.8 to 27.7 (borehole termination depth) | 235.6t0 229.7 | Atleast5.9
08-61 8.7 to 15.3 (borehole termination depth) | 276.2 t0269.6 | Atleast 6.6

SPT-N values measured in the silt till are higher than 100 blows per 0.1 m of penetration,
indicating a very dense relative density. Moisture content ranged from 8% to 22%.

Grain size distribution curves for silt till samples tested are presented on the Record of
Borehole sheets and on Figure E16 in Appendix E. The results of the laboratory tests are
summarized as follows:

Soil Particles Silt Till (%)
Gravel 0
Sand 2 to 24
Silt 68 to 92
Clay 6to 18

Glacial tills inherently contain cobbles and boulders which may account for some high
blow counts.

5.5.8 Gravelly Sand

A layer of grey gravelly sand was contacted in Borehole 08-45 at 8.7 m depth (Elevation
249.6), within the sand and silt till deposit.

This layer was 2.3 m thick. The depth to the base of the gravelly sand layer was 11.0 m
(Elevation 247.3).

SPT-N values measured in the gravelly sand layer were 49 blows per 0.3 m of penetration
and 100 blows per 0.1 m of penetration, indicating a dense to very dense relative density.
The moisture content ranged from 9% to 11%.

Grain size distribution curves for two gravelly sand samples tested are presented on the
Record of Borehole sheets and on Figure E17 of Appendix E. The results of the laboratory
test are summarized as follows:

Soil Particles Gravelly Sand (%)
Gravel 16 to 22
Sand 62to71
Silt & Clay 7to 22
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5.5.9 Silty Sand

Layers of native brown to grey silty sand were encountered within clayey silt till in
Boreholes 08-46 and 301 and below the clayey silt in Borehole 303. Thickness of the silty
sand layers ranged from 0.8 m to 2.0 m.

The depths to the base of the silty sand were 3.0 m, 11.6 m and 11.8 m (Elevations 258.0,
245.9 and 244.9) in Boreholes 303, 301 and 08-46, respectively.

SPT-N values measured in the silty sand ranged from 10 to 33 blows per 0.3 m of

penetration, indicating a compact to dense relative density. Moisture content ranged from
10% to 18%.

Grain size distribution curve for a silty sand sample tested is presented on the Record of

Borehole sheet and on Figure E18 of Appendix E. The results of the laboratory test are
summarized as follows:

Soil Particles (%)
Gravel 0
Sand 64
Silt 31
Clay 5

5.5.10 Water Levels

Water levels were observed in the boreholes during and upon completion of drilling.
Standpipe piezometers were installed in ten boreholes to monitor water levels after
completion of drilling during the previous investigation. The water levels measured in the
piezometers are summarized in Table 5.12, along with the measurements in the boreholes
upon completion of drilling.
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Table 5.12 — Water Level Measurements
Borehole Station Date Water Level (m) Comment
Depth | Elevation
July 16, 2008 9.6 275.3
July 29, 2008 9.6 275.3
September 17,2008 | 79 277.0
October 24,2008 | 10.1 | 2748
November 28,2008 | 11.0 | 273.9
February 6, 2009 1.6 2773
February 20, 2009 7.2 277.7
March 20, 2009 8.0 276.9 .
08-61 9+550 April 22, 2009 76 277 3 In piezometer
May 15, 2009 8.2 276.7
June 5, 2009 8.9 276.0
July 10, 2009 8.7 276.2
July 16, 2009 9.6 275.3
July 29, 2009 9.6 275.3
September 2, 2009 9.0 275.9
September 21, 2009 9.2 275.7
08-33 9+550 March 26, 2008 Dry - Open borehole
July, 16, 2008 8.6 277.6
July 29, 2008 7.6 278.6
September 17, 2008 5.8 280.4
October 24, 2008 8.7 277.5
November 28, 2008 9.0 277.2
February 6, 2009 5.4 280.8
February 20, 2009 5.1 281.1
March 20, 2009 0.2* 286.4 .
08-33A 9+550 April 22, 2009 48 281.4 In piezometer
May 15, 2009 53 280.9
June 5, 2009 6.0 280.2
July 10, 2009 5.8 280.4
July 16, 2009 8.5 271.7
July 29, 2009 7.6 278.6
September 2, 2009 6.9 279.3
September 21, 2009 7.2 279.0
April 18, 2008 2.3 279.0
April 21, 2008 2.2 279.1
June 30, 2008 2.0 279.3
July 29, 2008 1.6 279.7 .
08-34 9704 | September 17,2008 | 14 | 2799 In piezometer
November 28, 2008 1.7 279.6
July 29, 2009 1.6 279.7
September 21, 2009 3.7 277.6
08-35 9+755 March 26, 2008 35 274.2 Open borehole
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Table 5.12 — Water Level Measurements (Cont’d)

. Water Level (m)
Borehole Station Date - Comment
Depth | Elevation

March 25, 2008 7.4 266.1 Open borehole
April 18, 2008 34 270.1 In piezometer
April 21, 2008 33 270.2 In piezometer
08-36 9+808 June 30, 2008 1.7 271.8 In piezometer
November 28, 2008 1.5 272.0 In piezometer
July 29, 2009 1.3 272.2 In piezometer
September 21, 2009 6.3 267.2 In piezometer
08-37 9+850 March 24, 2008 Dry - Open borehole
08-38 9+895 March 24, 2008 6.2 260.7 Open borehole
08-38-A 10+100 March 26, 2008 0.8 256.5 Open borehole
March 27, 2008 3.2 255.8 Open borehole
April 18, 2008 2.0 257.0 In piezometer
08-39 10+140 April 21, 2008 1.9 257.1 In piezometer
June 30, 2008 2.8 256.2 In piezometer
September 21, 2009 0.9 258.1 In piezometer
08-40 10+195 March 20, 2008 3.2 258.1 Open borehole
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Table 5.12 — Water Level Measurements (Cont’d)

. Water Level (m)
Borehole | Station Date Comment
Depth Elevation
March 27, 2008 53 258.4 Open borehole
April 18, 2008 33 260.4 In piezometer
08-41 10+250 April 21, 2008 32 260.5 In piezometer
June 30, 2008 2.1 261.6 In piezometer
September 21, 2009 2.8 260.9 In piezometer
08-42 10+300 March 18, 2008 4.9 259.5 Open borehole
08-43 March 28, 2008 4.1 259.8 Open borehole
April 18, 2008 1.4 257.7
June 30, 2008 2.1 257.0
July 29, 2008 1.9 257.2
October 24, 2008 1.1 258.0
March 20, 2009 0.5* 259.6*
April 22, 2009 0.5% 259.6* .
08-44 May 15, 2009 0.5% 259.6% | npiezometer
June 5, 2009 0.1 259.0
July 10, 2009 2.1 257.0
July 16, 2009 Ground surface 259.1
July 29, 2009 1.2 257.9
33+000 | September 21, 2009 0.5 758 6
April 18, 2008 24 255.9
08-45 April 21, 2008 24 255.9 In piezometer
September 21, 2009 0.1 258.2
08-46 March 18, 2008 0.9 255.8 Open borehole
08-47 March 11, 2008 2.6 2548 Open borehole
301** June 11, 2004 49 252.6 Open borehole
September 28, 2004 2.7 253.3 .
&k s
301A October 7, 2004 0.7% 2567+ | Inpiezometer
302%* September 29, 2004 10.7 248.3 In piezometer
303%* September 29, 2004 9.1 251.9 Open borehole
QSR4-1 10+088 March 7, 2008 1.1 252.6 Open borehole
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Table 5.12 — Water Level Measurements (Cont’d)

Borehole | Station Date Water Level (m) Comment
Depth Elevation
March 20, 2008 3.3 251.6 In piezometer
April 18, 2008 2.5 252.4 In piezometer
June 30, 2008 1.0 253.9 In piezometer
July 29, 2008 0.8 254.1 In piezometer
October 24, 208 0.9 254.0 In piezometer
November 28, 2008 1.0 2539 In piezometer
February 6, 2009 0.9 254.0 In piezometer
February 20, 2009 0.9 254.0 In piezometer
QSR4-2 10+084 March 20, 2009 0.8 254.1 In piezometer
April 22, 2009 0.8 254.1 In piezometer
May 15, 2009 0.9 254.0 In piezometer
June 5, 2009 1.3 253.6 In piezometer
July 29, 2009 0.1* 255.0 In piezometer
August 5, 2009 1.0* 2559 In piezometer
September 2, 2009 0.5* 255.4 In piezometer
September 21, 2009 0.3 254.6 In piezometer
QSR4-3 10+080 March 17, 2008 1.5 255.7 In open borehole
February 25, 2008 0.8 254.6 In open borehole
February 28, 2008 34 252.0 In piezometer
March 7, 2008 3.0 2524 In piezometer
March 20, 2008 0.6 254.8 In piezometer
April 18, 2008 Ground surface 2554 In piezometer
QSR4-4 10+078 June 30, 2008 1.0 254.4 In piezometer
July 10, 2009 0.8 254.6 In piezometer
July 29, 2008 Ground S:rface 255.4 In piezometer
August 5, 2009 0‘8* 256.2 In piezometer
September 2, 2009 0‘9* 256.3 In piezometer
September 21, 2009 08 256.2 In piezometer
QSR4-5 10+075 February 25, 2008 0.8 254.6 In open borehole

*  Water level above ground surface (artesian condition)

** Boreholes drilled during previous investigation, 2004.

The piezometric readings of the current investigation indicate that the groundwater level is
high and the water level ranges from 248.3 to 286.4.

At the locations of Boreholes 08-33A, 08-44, QSR4-2 and QSR4-4 a relatively small
artesian head was encountered at 0.2 m to 0.9m (Elevations 286.4 to 255.4) above the
ground surface during late summer and spring.
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Previous geotechnical investigation (Reference 1) indicates that a relatively low artesian
head was encountered in Borehole 301A, where water level was measured at 0.7 m
(Elevation 256.7) above the ground surface,

The above values are short-term readings and seasonal fluctuations of the groundwater
level are to be expected. In particular, the groundwater level may be at a higher elevation
after the spring snowmelt or after periods of heavy rainfall.

6 MISCELLANEOUS

Borehole locations were selected by Thurber Engineering Ltd. Surveyors from J. D. Barnes
obtained the co-ordinates and the ground surface elevations at each borehole.

Thurber obtained utility clearances for the borehole locations prior to drilling.

DBW Drilling of Ajax, Ontario and Walker Drilling Ltd. from Utopia, Ontario supplied track
mounted CME 75 and D90 drill rigs and conducted the drilling, sampling and in-situ testing
operations.

The field program was supervised on a full time basis by Ms. Eckie Siu and Mr. George Azzopardi
of Thurber.

Laboratory testing was carried out by Thurber Engineering Ltd.

Overall supervision of the field program was conducted by Mr. Alastair E. Gorman, P.Eng.,
Mr. Weiss Medhawi, P.Eng. and Ms. R. Palomeque Reyna, P.Eng.

Interpretation of the data and preparation of the report were carried out by Mr. Alastair E. Gorman,
P.Eng and Ms. R. Palomeque Reyna, P.Eng.

The report was reviewed by Dr. P.K. Chatterji, P.Eng. a Designated Principal Contact for MTO
Foundations Projects.
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Thurber Engineering Ltd.

Rocio Palomeque Reyna, P.Eng.
Geotechnical Engineer

Alastair E. Gorman, P.Eng.
Senior Foundations Engineer

P. K. Chatterji, P.Eng.
Review Principal
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Appendix A

High Fills - Highway 404 extension, South of Doane Road,
Station 30+075 — 30+225
(Boreholes 08-06 to 08-09)

Record of Borehole Sheets
Laboratory Test Results
Site Photographs
Drawing titled “Borehole Locations and Soil Strata”



SYMBOLS, ABBREVIATIONS AND TERMS USED ON RECORDS OF BOREHOLES
TEXTURAL CLASSIFICATION OF SOILS

CLASSIFICATION PARTICLE SIZE VISUAL IDENTIFICATION
Boulders Greater than 200mm same
Cobbles 75 to 200mm same
Gravel 4.75 to 75mm 5 to 75mm
Sand 0.075 to 4.75mm Not visible particles to Smm
Silt 0.002 to 0.075mm Non-plastic particles, not visible to
the naked eye
Clay Less than 0.002mm Plastic particles, not visible to
the naked eye
2, COARSE GRAIN SOIL DESCRIPTION (50% greater than 0.075mm)
TERMINOLOGY PROPORTION
Trace or Occasional Less than 10%
Some 10 t0 20%
Adjective (e.g. silty or sandy) 20 to 35%
And (e.g. sand and gravel) 35 to 50%
3. TERMS DESCRIBING CONSISTENCY (COHESIVE SOILS ONLY)
DESCRIPTIVE TERM UNDRAINED SHEAR APPROXIMATE SPT("'N’
STRENGTH (kPa) VALUE
Very Soft 12 or less Less than 2
Soft 12t025 2to4
Firm 2510 50 4108
Stiff 50 to 100 8to 15
Very Stiff 100 to 200 15t0 30
Hard Greater than 200 Greater than 30
NOTE: Hierarchy of Soil Strength Prediction 1) Laboratory Triaxial Testing
2) Field Insitu Vane Testing
3) Laboratory Vane Testing
4) SPT value
5) Pocket Penetrometer
4, TERMS DESCRIBING DENSITY (COHESIONLESS SOILS ONLY)
DESCRIPTIVE TERM SPT“N” VALUE
Very Loose Less than 4
Loose 41010
Compact 10 to 30
Dense 30 to 50
Very Dense Greater than 50
5. LEGEND FOR RECORDS OF BOREHOLES
SYMBOLS AND SS  Split Spoon Sample WS Wash Sample AS Auger (Grab) Sample
ABBREVIATIONS TW Thin Wall Shelby Tube Sample TP Thin Wall Piston Sample
FOR PH Sampler Advanced by Hydraulic Pressure PM Sampler Advanced by Manual Pressure
SAMPLE TYPE WH Sampler Advanced by Self Static Weight RC Rock Core SC Soil Core
Undisturbed Shear Strength
Sensitivity =
Remoulded Shear Strength
X Water Level
Coen Shear Strength Determination by Pocket Penctrometer
(1) SPT ‘N’ Value Standard Penetration Test ‘N°* Value

- refers to the number of blows from a 63.5kg hammer free falling a
height of 0.76m to advance a standard 50 mm outside diameter split spoon sampler for 0.3 m depth into undisturbed ground.

@) DCPT Dynamic Cone Penetration Test — Continuous penetration of a 50 mm outside diameter, 60° conical
steel point attached to “A” size rods driven by a 63.5 kg hammer free falling a height of 0.76 m. The resistance to cone
penetration is the number of hammer biows required for each 0.3 m advance of the conical pointinto undisturbed ground.



UNIFIED SOILS CLASSIFICATION

GROUP
MAJOR DIVISIONS SYMBOL TYPICAL DESCRIPTION
GwW Well-graded gravels or gravel-sand mixtures, little or
GRAVEL no fines.
AND GP Poorly-graded gravels or gravel-sand mixtures, little
GRAVELLY or no fines.
COARSE SOILS GM Silty gravels, gravel-sand-silt mixtures.
GRAINED GC Clayey gravels, gravel-sand-clay mixtures.
SOILS SwW Well-graded sands or gravelly sands, little or no
SAND AND fines.
SANDY Sp Poorly-graded sands or gravelly sands, little or no
SOILS fines.
SM Silty sands, sand-silt mixtures.
SC Clayey sands, sand-clay mixtures.
ML Inorganic silts and very fine sands, rock flour, silty or
clayey fine sands or clayey silts with slight plasticity.
CL Inorganic clays of low to medium plasticity, gravelly
SILTS AND clays, sandy clays, silty clays, lean clays.
FINE CLAYS (W <30%).
GRAINED Wi < 50% CI Inorganic clays of medium plasticity, silty clays.
SOILS (30% < W <50%).
OL Organic silts and organic silty-clays of low plasticity.
MH Inorganic silts, micaceous or diatomaceous fine
SILTS AND sandy or silty soils, elastic silts.
CLAYS CH Inorganic clays of high plasticity, fat clays.
Wy > 50% OH Organic clays of medium to high plasticity, organic
silts.
HIGHLY Pt Peat and other highly organic soils.
ORGANIC
SOILS
CLAY SHALE
SANDSTONE
SILTSTONE
CLAYSTONE
COAL




EXPLANATION OF ROCK LOGGING TERMS

ROCK WEATHERING CLASSIFICATION SYMBOLS
—_—H—_—‘——‘——-—-———- . _—
Fresh (FR) No visible signs of weathering.
Fresh Jointed (FJ) Weathering limited to the surface of major 77
discontinuities. /////4 CLAYSTONE
Slightly Weathered Penetrative weathering developed on open discontinuity | e
W) surfaces, but only slight weathering of rock material. [~ ---~"{ SILTSTONE
Moderately Weathered Weathering extends throughout the rock mass, but the
MWwW) rock material is not friable. SANDSTONE
Highly Weathered Weathering extends throughout the rock mass and the
(HW) rock is partly friable. - COAL
Completely Weathered Rock is wholly decomposed and in a friable condition,
(CW) but the rock texture and structure are preserved. W Bedrock (general)
DISCONTINUITY SPACING STRENGTH CLASSIFICATION
Rock Approximate Uniaxial Field Estimation
Bedding Bedding Plane Spacing Strength Compressive Strength of Hardness*
(MPa) (psi)
Very thickly bedded Greater than 2m Extremely Greaterthan  Greater than Specimen can only
Strong 250 36,000 be chipped with a
Thickly bedded 0.6 to2m geological hammer
Medium bedded 0.2 t0 0.6m Very Strong ~ 100-250 15,000 to Requires many
36,000 blows of geological
Thinly bedded 60mm to 0.2m hammer to break
Very thinly bedded 20 to 60mm Strong 50-100 7,500 to Requires more than
15,000 one blow of
Laminated 6 to 20mm geological hammer
to break
Thinly Laminated Less than 6mm Medium 25.0t050.0 3,500 to Breaks under
Strong 7,500 single blow of
TERMS geological
hammer.
Total Core Recovery:  Core recovered as a percentage | Weak 5.0t025.0 750 103,500 Can be peeled bya
(TCR) - of'total core run length. pocket knife with
difficulty
Solid Core Recovery:  Percent Ratio of solid core of Very Weak  1.0t0 5.0 150 to 750 Can be peeled by a
(SCR) full cylindrical shape pocket knife,
recovered. Expressed with crumbles under
respect to the total length of firm blows of
core run. geological pick.
Rock Quality Total length of sound core Extremely 025t 1.0 35t0 150 Indented by
Designation: recovered in pieces 0.1m in Weak thumbnail
(RQD) length or larger as a percentage (Rock)
of total core run length.
Uniaxial Compressive ~ Axial stress required to break
Strength (UCS) the specimen
Fracture Index: Frequency of natural fractures
(FD per 0.3m of core run.
L

THURBER
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Gl

[ 1]
Ontario TrLman
RECORD OF BOREHOLE No 08-06 10F 1 METRIC
G.W.P._ 2109-05-00 LOCATION N 4 886 409.42 E 310 829.42 ORIGINATED BY GA
HWY 404 BOREHOLE TYPE _ Solid Stem Augers COMPILEDBY _ AN
DATUM _Geodetic DATE 2009.08.25 - 2009.08.25 CHECKED BY ___ RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W IRESISTANCE PLOT NATWRAL REMARKS
oo g AATC ee | &
5o gls8l 2] 2 ® % @ w |* Gm w0l S N
ol 2 GRAIN SIZE
ELEV elElw 2{28]| & [sHEARSTRENGTHPa — % | oistriBuTioN
DESCRIPTION =ls z| &
DEPTH A EI RS >138] £ |o UNCONFINED  + FIELDVANE Y %)
1% z|€0| © |e QUICKTRAXIAL x LABVANE | WATER CONTENT (%)
259.9 w 20 4 60 80 100 20 40 e xm3 ler sa s oL
00— JOPSOIL: (100mm) s
- H
Sity CLAY, trace sand, occasional ’ 14188 | 4 °
rootiets ;
Soft to Hard 4
Brown ‘
;
g 21ss ]| 23 259 { 0 3 48 51
’
’
’
’
:
‘
’ 3]ss| 30 b
: 258
2
s
s
¥
‘
‘
‘
’ 4]1ss| 19 °
‘
1
A
; 257
;
:
; 51 8s | 21 o—i 0 0 58 42
’
A
H
vl
Y
¢
’ 256
’
%
’
s
%
Vs
%
:
Grey ‘
’ 86} s8s | 31 4 0 0 75 25
? Y 2
254.7 27
5.2 END OF BOREHOLE AT 5.2m.
BOREHOLE OPEN AND WATER
LEVEL AT 5.0m,
BOREHOLE BACKFILLED WITH
HOLEPLUG TO 0.9m, THEN AUGER
CUTTINGS TO 0.2m, AND SOD TO
THE SURFACE.
+3 % 3. Noumbers refer to 1535
%77 Senstivity % (%) STRAIN AT FAILURE
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G
Ontario

[ 1]
THUNBRN

with a 1.52m slotted screen.

WATER LEVEL READINGS:

DATE DEPTH (m)  ELEV. (m)
2008.09.02 12 257.9
2008.09.21 12 257.9

RECORD OF BOREHOLE No 08-07 10F 1 METRIC
GW.P__ 21090500 LOCATION N 4 856 453,78 E 310 806.32 ORIGINATED BY _GA
HWY _ 404 BOREHOLE TYPE _Soiid Stem Augers COMPILED BY __AN
DATUM _Geodetic DATE 2009.08.25 - 2009,08.25 CHECKEDBY ___RPR
CONE PENETRAT)
SOIL PROFILE SAMPLES | o w  [DERAMIC SONE PENETRATION e N
Wy § e e o] &
5] algs o TR I I8 I
ELEV sl 2|25| & [srearsTReneTiiea o T | oetrionen
DEPTH DESCRIPTION S131 7| $13&] & |o unconemed  + FEovANE Y %)
Elz Z1Z2°| @ |e QUICKTRAXAL X LABVANE | WATER CONTENT (%)
259.1 w 40 80 120 160 200 20 40 60 Wm3 |6R sA s
g"{’ TOPSOIL: (125mm) = 259
“| sty cLAY, trace sand, occasiona! Eég 1]ss]| s
ron oxide staining :;;
Firm to Very Stif 127
Brown :?4
7
ééé 2| ss| 7 ¥ 258 o
a/ﬁ
%%
1%%
7%
ézéa ss | 1 b— 0 1 49 80
27
525‘ 257
Brown to Grey E&?‘
2%
4| ss | 2 b
4%4
7
7%
7
%% 2%
;22 5] 88| 2 He—{ 0 0 6 38
;
7
2%
%
%%
522 : 255
7
‘%%
%% :
‘%%
;22 6]8s | 24 b
:
253.9 32’ oes
52|  END OF BOREHOLE AT 5.2m.
BOREHOLE OPEN AND WATER
LEVEL AT 3.9m.
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe

+3, x3, Numbers refer to
Sensitiviy

‘5§5 (%) STRAIN AT FAILURE




10/16/09
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@ Ministry of AR
Transportation .l
Ontario TrHUSEN
RECORD OF BOREHOLE No 08-08 10F 1 METRIC
G.W.P.__ 21090500 LOCATION N 4886 497.64 £ 310782.46 ORIGINATED BY _GA
HWY __ 404 BOREHOLE TYPE _Sofid Stem Augers COMPILEDBY __ AN
DATUM _Geodetic DATE 2000.08.26 - 2009.08.28 CHECKED BY ___ RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o w |RYRAMIC CONE FE . N
gel § o Mosee U} b A
S gl(saf 2 PR B coxTen Z3 GRAIN SIZE
ELEV AT 2|25| 8 [sHEARSTRENGTHKPa LS | oistrisuTioN
DEPTH DESCRIPTION S|13| 2| S|33] 5 |o unconrmen  + FieLovAne y .
£l= zlg© @ |® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
258.6 w 40 80 120 160 200 I km3 JGR SA s1 cL
001 TOPSOIL: (150mm) -
0.2 17
Siity CLAY, occasional rootiets :%f 1188} s b
Fiem o Very Stf %%
Brown E?/ 258
%%
17
%%
:4 Y12 ss 6 o
%%
%%
%%
5
9% 257
] 3| ss | 6 °
%%
%%
149
%
%%
] 4 | ss | 2 ° 0 52 48
ig¢ 256
%
%%
7%
;44
54? 5| ss | 19 ° 0 0 52 48
7
34/ %5
1%%
%%
%%
‘%%
%%
4/4
'%%
7 24
;é? 6| ss| 15 o
263.4 :%é
52| END OF BOREHOLE AT 5.2m.
BOREHOLE OPEN AND DRY.
BOREHOLE BACKFILLED WITH
HOLEPLUG TO SURFACE.
+3. %3, Numbers refer to 1555
X7 Sensitvity D5 (%) STRAIN AT FAILURE
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@) n
rans;
Ontario
RECORD OF BOREHOLE No 08-09 10F 1 METRIC
G.W.P.___ 21090500 LOCATION N4 886 542.54 E 310 753.11 ORIGINATED BY _GA
HWY __ 404 BOREHOLE TYPE _ Soiid Stem Augers COMPILEDBY _ AN
DATUM _Geodetic DATE 2009.08.26 - 2009.08.26 CHECKED BY ___RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SaMPLES | o u R/MIC CONE PE wor b rewans
= 21 3 il wrl 58 &
0 5 ] 20 40 60 80 100 CONTENT z0
Sig gzl 2 e i wp w we] P8 | cransize
ELEV alal ¥ | 2]25] © [SHEARSTRENGTHPa o * | oisTriBUTION
DEPTH DESCRIPTION SI3|F| S|3%] & |o unconrmep  + FiEDvANE y o
£l Z|%O| @ |e QUICKTRAXIAL X LABVANE | WATER CONTENT (%)
© o 40 B0 120 160 200 20 40 60 wm3 Jor sa s o
2519
3‘1’ TOPSOIL: (100mm) .
SILY, some sand, trace gravel 1 8s 3 °
Very toose
Brown
25710 pame
08 - %%
Sitty CLAY, trace sand, occasional 2% 257
iron oxide staining 42| ss| s o
SHiff 1o Very Stiff 44
Brown 5;/
%%
’%
%
A 3 | ss | 2 o 0 5 54 41
. 25
%%
%%
Y
%%
%% ss | 17 o
i !
%%
‘
%% 255
'z
7
A5 | ss | p—| 0 0 61 3
7%
%%
%%
:f? 254
7
%%
:%
://
%%
%%
v7
W) 6| ss | 2 Ll 0 0 79 21
%% 253
%%
%%
%%
%%
7 ¥
%%
%%
E?? 252
127
- az/
227
A7 | ss | 18 o
%%
251.2 %7
6.7 END OF BOREHOLE AT 6.7m.
BOREHOLE OPEN AND WATER
LEVEL AT 5.5m.
BOREHOLE BACKFILLED WITH
HOLEPLUG TO SURFACE.

20
Sensitivity ’5$§5 (%) STRAIN AT FAILURE




GRAIN SIZE DISTRIBUTION - THURBER 0596.GPJ 10/16/09

Hwy 404 Extension
GRAIN SIZE DISTRIBUTION

FIGURE A1

SILTY CLAY

U.8.8. Sieve size, meshesfinch

200 100 605

Size of openings, inches

0 40 30 186 108 4 3 382 341 L 34476
100 i **__'_J__.l i 1 3 1 [l 1 1 1 L
90
80
70
zZ
<
¢
g 4 |
i 50 D/
- /
(u.l) 40 A
& g/”
: i
30 & /
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE l MEDIUM i COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZe
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 08-06 1.07 258.86
x 08-06 3.35 256.58
A 08-06 4.88 255.05
* 08-07 1.83 257.25
O] 08-07 3.35 255.73
Lo ] 08-08 2.59 256.01
W.P# .2109-05-00........

THURBER




GRAIN SIZE DISTRIBUTION - THURBER 0596.GPJ 10/16/09

Hwy 404 Extension
GRAIN SIZE DISTRIBUTION

FIGURE A2

SILTY CLAY

U.S.S. Sieve sze, meshesfinch

Size of openings, inches

200 100 6050 40 30 16 108 4 3 VBN w1ty 3 414" 6
100 » 12 = - n L VIR Lol
| IN:
90
o AL 1
\ /
z
<
E e
: /
i
z
x 50
’-.
g . {
i ¢ 4
b f
* 7
20 */‘/
10
0
0.0001 0.001 0.01 0.1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | coarse FINE COARSE | o &
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 08-08 3.35 255.25
D 4 08-09 1.83 256.07
A 08-09 3.35 254.55
* 08-09 488 253.02
W.P.# .2109-05-00........

THURBER
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Hwy 404 Extension

PLASTICITY INDEX

FIGURE A3
ATTERBERG LIMITS TEST RESULTS
SILTY CLAY
60
CH
50
40 //
Ci \\9
w2
30 "4
CcL /
20 b
x* /
® /
10 ya
cL
CL-ML )y MI-Ol MH-OH
ML oL
0
0 10 20 30 40 60 70 80
LIQUID LIMIT
SYMBOL BH DEPTH (m) ELEV. (m)
) 08-06 1.07 258.86
x 08-06 3.35 256.58
A 08-06 4.88 255.05
* 08-07 1.83 257.25
® 08-07 3.35 255.73
< 08-08 2.59 256.01
October 2009 . Prep'd ...... AN
.2109-05-00. .. THURBER Chkd RPR
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Hwy 404 Extension

PLASTICITY INDEX

Date

Project

FIGURE A4
ATTERBERG LIMITS TEST RESULTS
SILTY CLAY
60
CH
50
40 //
Ci N\
o
30 -
cL /
20 pd
° //
10 o
cL
CL-ML m 7 MI-Ol MH-OH
ML oL
o() 10 20 30 40 60 70 80
LIQUID LIMIT
SYMBOL BH DEPTH (m) ELEV. (m)
® 08-09 3.35 254 .55
x 08-09 4.88 253.02
AR
.October 2009 . . Prep'd ...... AN.. .
.2109-05-00

THURBER




High Fills and Deep Cuts
Highway 404 Extension from Green Lane to Queensville Sideroad

Photograph — View looking at Boreholes 08-06 and 08-07

Photograph — View looking at south side of the site, Borehole 08-06



High Fills and Deep Cuts
Highway 404 Extension from Green Lane to Queensville Sideroad

Photograph — View looking north at Borehole 08-09



ONTARO

MTRY OF

1 4&@ ~.
& omansmgg |1NCMETRES CONT No
"‘ . AND/oR MiLLMETRES | GWP No 2109-05-00
, — . UNLESS OTHERWISE SHOWN [""HiGHWAY 404 EXTENSION | SHEET
o e by Z, HIGH FILL SOUTH OF DOANE ROAD
e : : : ~ STATIONS 304075 TO 30+225
R~ BOREHOLE _LOCATIONS AND SOIL_STRATA

¥ 3 Borehole
08-06 : 08-07 08-08 08-09 4 Borehole and Cone
‘ ‘ o N Blows /0.3m (Std Pen Test, 4754/blow)
. 4 ; CONE | Blows /0.3m (60° Cone, 475J/blow
—4 264 PROPOSED GRADE— PH Pressur/e Hydr(oulic / ‘
HIGHWAY 404 EXTENSION .
b4 Water Level
Head Artesian Water
T Piezometer
262 262 90% | Rock Quality Designation (RQD)
A/R Auger Refusal
NO ELEVATION NORTHING EASTING
N 08-06 259.9 4 886 400.4 | 310 829.4
260 T = 260 08-07 2591 4 886 453.8 | 310 BOG.4
D% e 08-08 258.6 4886 497.4 | 310 782.0
e | 08-09 257.9 4 886 540.4 | 310 756.4
2 A PSOIL N
AL ’"77‘7”7-77; P ORIGINAL GROUND
258 30 ¢ Ly _— N
vk 4 | T
19 " SILTY LAY © 7 J__H}L SN o
7
1,, T oD, 0C. ROOBED ) 6 ] 8 SOME SAND, TRACE GRAVEL
22 oft to ara Y) L
7 ery Loose
256 4 23 2 256
20 v
17
72; 31 19 9
254 24 1) The boundories between soil strata have been established only
o v 7 5 % 254 at Borehole locations. Between Boreholes the boundaries are
26 i 2) This drawing is for subsurface information only. Surfoce
j‘é e detals and features ore for conceptual illustration.
252 % 252 GEOCRES No. 31D-492
18
4
’ 4
PROFILE g
0 25 50 75m H 1:1250 2
. — { | «"BAIE | BY DESCRIPTION
0 2.5 5 7.5m vV 1:125 DESIGN _RPR |CHK PKC JCODE ) [DATE_ MAR. 2010]
DRAWN MFA [CHK AEG {SOE ‘LSTRUCT DWG

FILENAME: D:\Dmﬂ}nq\l o\1 ?mwa-mmn(mm)m

PLOTDATE: Mar 01, 2010 =



High Fills and Deep Cuts
Highway 404 Extension from Green Lane to Queensville Sideroad

Appendix B

Deep Cut - Highway 404 extension, South of Mount Albert Road
Station 27+775 — 27+875
(Boreholes 08-15A to 08-17A)

Record of Borehole Sheets
Laboratory Test Results
Site Photographs
Drawing titled “Borehole Locations and Soil Strata”
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Ministry of
Transtgclxtaﬁon

.
S an
RECORD OF BOREHOLE No 08-15A 10F2 METRIC
G.W.P.__ 21090500 LOCATION N 4 884 166.95 E 311 038.81 ORIGINATED BY _ES
HWY 404 BOREHOLE TYPE __Solid Stem Augers COMPILED BY AN
DATUM ._Geodetic DATE 2009.07.30 - 2009.07.30 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o WY |RESISTANCE PLOT NATURAL - REMARKS
] 21 3 PASTC oxsTuRe el e x A
8| gl1¢| 2 i R . L e 28 | crans
3 [ z w w w 1ZE
ELEV Ele| 8| 3|28]| & [sHEARSTRENGTHKPa N = | DISTRIBUTION
DEPTH DESCRIPTION Si3| & | 35138] £ |o unconemnven  + FiELDVANE y poo
Elz 2|Z0| @ |e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
200.5 © o 40 8 120 160 200 20 40 60 wm3 |GR sA s o
=
001 ToPSOIL: (200mm) ==
200.4] = SAND,tracetosomesit,occasional 1.4 1| 58 | 6 o
0.4] | roots and rootlets P
Dark Brown |-
f 2} ss | 34
[}
Sandy SILT, trace gravel, trace clay, EL 1 39 51 ¢
occasional sand pockets, occasional f
1
Dense to Very Dense g
Brown 31 289
Damp MHl3|ss] 70 o 134 5 9
(riLL) g.
14
g%
4 4| S5 | 288 °
’ 0275
9
.a'
11 I el ° 139 51 9
Occasional sand pockets h 1 R Vi3
I 287
‘n
4
14
B
. 286
411 6 | ss o 2 3188 9
19 01
.
it
114 285
g5
) ¥
41
Light Brown to Grey 11471 ss | s o 3 36 52 9
Wet I
" 700
1 284
t.
14
A
it 283
c jonal sand ts "‘8“1(X]I o 4 29 58 g
W 0.075
4.
114
B 282
114
Grey H1o ] ss 1w °
J: 0.150
Q- 281
11
Continued Next P, =
oxt Pege +3 x 3. Numbers referto 15$,5
X7 Sensitvity 5> (%) STRAIN AT FAILURE
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Ministry of
Transportation

A
Ontario THURBER
RECORD OF BOREHOLE No 08-15A 20F 2 METRIC
GW.P.__ 21080500 LOCATION N 4 884 166.95 E 311 038.81 ORIGINATED BY ES
HWY __ 404 BOREHOLE TYPE _Solid Stem Augers COMPILED BY __aN
DATUM _Geodetic DATE 2009.07.30 - 2009.07.30 CHECKEDBY __RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W JRESISTANCE PLOT NATURAL . REMARKS
Hol § PASTC  oesTuRe el ez A
= nlss]| @ 20 40 60 80 100 ™ coummn z0
Sls gzl 2 e et A B wp w wil 58 | cramnsie
ELEV clel €| 2|28 2 [SHEARSTRENGTHKPa D — DISTRIBUTION
DEPTH DESCRIPTION S{3] 2| 5|133] 5 |o unconeneo  + FieLovane y )
£1= z|2°| @ e quokTRAXAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page w 40 80 120 160 200 20 40 60 kNm3 IGR sA si cL
Sandy SILT, trace dlay, trace gravel,
occasional cobbles
Very Dense
Grey 280
279.7 Wet 110 1007 o
10.8] \{TLL) 0.100
END OF BOREHOLE AT 10.8m.
BOREHOLE OPEN TO 10.4m AND
WATER LEVEL AT 6.8m UPON
COMPLETION OF DRILLING IN MAY
2009.
WATER LEVEL AT 5.9m UPON
COMPLETION OF DRILLING IN JULY
2009.
BOREHOLE BACKFILLED WITH
HOLEPLUG TO 8.5m, THEN AUGER
CUTTINGS TO SURFACE.
+3 % 3. Numbers refer to ,535
X7 Sensitity $° (%) STRAIN AT FAILURE
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Mialstry of
Transportation

AR
S [ |
RECORD OF BOREHOLE No 08-16A 10F2 METRIC
GW.P.__ 21000500 LOCATION N 4884 213.73 E 311056.48 ORIGINATED BY ES
HWY 404 BOREHOLE TYPE Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2009.07.30 - 2009.07.30 CHECKED BY RPR
SOIL PROFILE SAMPLES | o w  [DYNAMIC CONE PENETRATION .
] fASTC oo = REMARKS
cel § MOISTURE =
51 glE8l 2| 2 9 & w w [ Ger e 5§ X
g pod
18| ¢ | 2|ek| & [srearsTrRenGTHRPa P % v Pz | GRANsze
L ELEV DESCRIPTION 218 2128 & e DISTRIBUTION
DEPTH Zl >138]| < |o unconemep  + FElDVANE Y )
E z Z €| © |o QueKTRIAXAL X LABVANE | WATER CONTENT (%)
288.6 ° w 40 80 120 160 200 20 40 80 wWm?3 [GrR SA S| CL
001 TOPSOIL: (380mm) ~_
Tl e
289.2 ~41]|ss| 7 o
28841\ SAND, some sit, occasional roots ;'“"
0.5 and rootlets . 289
Loose '
Dark Brown :
st Pl2iss| 28 -] 3 38 50 9
SandySlLT.tracetosomeday,haoe 9 -
gravel, occasional sand pockets, |
occasional cobbles Ja
Compact to Dense ] 288
T3 ss | a3 )
Brown 11 027
Moist q.
(TiLL) R,
Thin sand tayer (250mm) J1
Sand layer (450mm) R,
J4} 4 | ss | e9 ° , .
4 287 3 37 50 10
R
‘0
Occasional cobbles ke
Very Dense 3. §1 88 ] 100 o
Light Brown ;
Damp 414
Bk 286
B
4
114
)il
t 6 SS | 10t/ 285 Q 4 35 50 11
1 0.150 o 20 67 13
4!
Very Dense <:
Damp ¥ 284
u
I 7| ss | sov | °
0,075
% -
I 283
gl
11
A
4. . H
s e8| ss| s 282 5
ihed W .05
4
..t
B 281
et THe 8 Tow o 0 20 73 7
© g 0.125
91 280
114
Tnted Nex P )
Con Next Page 43 % 3. Numbers refer to 1535
27 Sensitivity B2 (%) STRAIN AT FAILURE




10/20/09

ONTMT4S 0596.GPJ

@
Transportation

COMPLETION OF DRILLING IN MAY
2009.

WATER LEVEL AT 6.0m UPON
COMPLETION OF DRILLING IN JULY
2009.

Piezometer instaliation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.

WATER LEVEL READINGS:

DATE DEPTH(mM) ELEVATION(m)

2009.05.15 1.2 288.4
2009.08.05 1.4 288.2
2009.07.10 1.7 287.9
2009.09.21 3.2 286.4

RECORD OF BOREHOLE No 08-16A 20F2 METRIC
GW.P._ 2100.05.00 LOCATION N 4884 213.73 E 311 056.48 ORIGINATED BY Es
HWY __ 404 BOREHOLE TYPE _Solid Stem Augers COMPILED BY __AN
DATUM _Geodetic DATE 2009.07.30 ~ 2009.07.30 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES I~ W IRESISTANCE PLOT NATURAL - REMARKS
W 3 TS wognee Ym0} b
5|« G158 2 |2 @ ® ® ww | Smr el g8 s
S| 2 GRAIN SZE
ELEV slEl el 2]|ek 2 [SHEAR STRENGTHKPa LA = | bistriaution
DEPTH DESCRIPTION s3] 5| 5|138] & |o unconrmen  + retovane y %)
=12 zlg° § |e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page u 9 8 120 160 200 0 40 e KWNm® JGR SA sl CL

Sandy SILT, trace clay

Very Dense

Grey

Damp
78| (MWL) SS [ 166] 29 )

108 END OF BOREHOLE AT 10.8m. 0.126
BOREHOLE OPEN TO 10.1m AND
WATER LEVEL AT 2.9m UPON

+3 %3,

Numbers refer to
Sensitivity

15@5

1% (%) STRAIN AT FAILURE




10/20/09

ONTMT4S 0596.GPJ

Ministry of
Transportation

Smiatio ll
RECORD OF BOREHOLE No 08-17A 10F2 METRIC
G.W.P.__ 21090500 LOCATION N 4 884 260.87 E 311 073.13 ORIGINATED BY €S
HWY 404 BOREHOLE TYPE Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2009.07.30 - 2008.07.30 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ l-é! RESISTANCE PLOT NATURAL - REMARKS
#H o g PASTIC e LoD e I
[~ w | < g o 20 40 60 80 100 bl CONTENT Ll z Q &
=R L12E] z L1 we w wi| 29 | oransize
aigm| W 2les Q ISHEAR STRENGTH kPa
ELEV & iy 218 2 S DISTRIBUTION
DEPTH DESCRIPTION A ERE: 38| S |O UNCONFINED  + FIELDVANE y %)
£1Z Z|ZC] @ le QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
288.2 u 4 80 120 180 200 20 40 60 kN/m3 |GR SA I CL
00} ToPSOIL: (380mm) [~
{ s ed
287.8 —~1 11 ss 5 288
|_280.41 SAND, some sitt, occasional root and -]
05 rootiets 91
Loose B
Dark Brown I
oist l2|ss| s o 1 30 58 11
Sandy SILT, some clay, trace gravel, c 287
occasional sand pockets, occasionat 1
cobbles
Very Dense to Dense
B [+]
i3] ss| 2 3 41 47 9
Moist 4
(TiLL) i
286
Very Dense
D:'y Pl a]ss| 7 °
mp RE
v
11
¥
1351 ss | 1w 285 o
"3 0075 12070 9
Jd
i
4-
1z 284
)1
6] ss|sw °
91 UT
1
A 283
it
- “.
3
41} 7 | ss | s 282 ° 2 29 61 8
- LK}
H
g
1
W 281
Grey 48 Tss Too0/ °
Wet 171 0.150
A"
4 280
14
.o"
4]
1348 |'ss [0 278 o 0 11 81 8
K 0.150
Q1
14
Continued Next P
ext Page +3 % 3. Numbers refer to 15.35
’ Sensitivity %~ (%) STRAIN AT FAILURE




10/20/09

ONTMT4S 0596.GPJ

Ministry of
Transportation

MR
[T
RECORD OF BOREHOLE No 08-17A 20F2 METRIC
GW.P.__ 21090500 LOCATION N 4 884 260.87 E 311 073.13 ORIGINATED BY Es
HWY 404 BOREHOLE TYPE __Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2008.07.38 - 2008.07.30 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOl PROFILE SAMPLES o 3 RESISTANCE PLOT A
ol 2 PLASTIC T oo L E REMARKS
5|« g|58[8 | 2 o o @ w [* ERT 58| &
ot 2 GRAIN SIZE
£ sld|w| 2]e5| & [snearstrRencTH RS i . b E
LELEV. DESCRIPTION 12|l g | 2|2 £ ——— DISTRIBUTION
DEPTH HEIR3 >138| £ |o UNcoNFINED  + FIELDVANE y %)
£l Z Z[E°] @ |e QUCKTRIAXAL X (ABVANE | WATER CONTENT (%)
Continued From Previous Page w 40 80 120 160 200 20 4 e xm3 JGr sA s1 oL
Sandy SILT, trace gravel 4 1)
Very Dense 114 278
Grey A
Damp 2
orra]  (THL 170 | 85 o °
10.8 END OF BOREHOLE AT 10.8m. 0.125
BOREHOLE OPEN TO 9.9m AND
WATER LEVEL AT 2.7m UPON
COMPLETION OF DRILLING IN MAY
2009,
WATER LEVEL AT 5.5m UPON
COMPLETION OF DRILLING IN JULY
2009.
BOREHOLE BACKFILLED WITH

CUTTINGS TO SURFACE.

HOLEPLUG TO 8.7m THEN AUGER

+3,x3;

Numbers refer to
Sensitivi

20
S5 (%) STRAIN AT FAILURE




Hwy 404 Extension
GRAIN SIZE DISTRIBUTION FIGURE B

PERCENT FINER THAN

GRAIN SIZE DISTRIBUTION - THURBER 0596.GPJ 10/5/09

SANDY SILT TILL

U.8.8. Sieve size, meshes/nch Siza of openings, inches

200 100 6050 40 30 16 108 4 3 3B 341 1y 34148
100 ! i 1 ! N 4 B T A

e

1\

AW 0 WY

AWA'A Y

10

0.0001 0.001 0.01 0.1 1
GRAIN SIZE, mm

10 100

SILT and CLAY FINE | MEDIUM | conrse FINE COARSE | on
FINE GRAINED SAND GRAVEL Size
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)

® 08-15A 1.07 289.43
b ¢ 08-15A 1.75 288.75
A 08-15A 3.26 287.24
* 08-15A 4.70 285.80
® 08-15A 6.17 284.33
Le] 08-15A 7.66 282.84

...................... THURBER




GRAIN SIZE DISTRIBUTION - THURBER 0596.GPJ 10/5/09

Hwy 404 Extensi

on

GRAIN SIZE DISTRIBUTION

FIGURE B2

SANDY SILT TILL

U.S 8. Sieve size, mashesfinch

200 1(])0 0'0504:)30

< T ol TV AR BT 34948
) = il
% ;;E
. b
V1
70 a
z |
<
I e N
: /
W
z
: o |
g #
5 40
o
. b
20 ?" D/
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | coarse FINE COARSE | oo
FINE GRAINED SAND GRAVEL SiZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 08-16A 0.99 288.61
X 08-16A 1.83 287.77
A 08-16A 2.59 287.01
* 08-16A 4.65 284.95
® 08-16A 4.76 284.84
O 08-16A 9.21 280.39
W.P# .2109-05-00........ . I

Prepared By . AN

...................... THURBER




GRAIN SIZE DISTRIBUTION - THURBER 0596.GPJ 10/5/09

Hwy 404 Extension

FIGURE B3
GRAIN SIZE DISTRIBUTION
SANDY SILT TILL
U.S.S. Sleve sizo, mashesfinch Size of openings, inches
200 1;“) 5?50 4‘0 30 1'5 108 4 j Kinlr 3‘]4'1" ‘1'1‘2' 3:41‘14'5"
" vd Lo P TIR = zzi
9% f us
%/
80 / !% /ﬂf
70 i u/
z /
ey
F 60
7 4 ﬁ
z
o 50
l—
z
]
&J 40
]
o
30
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE IMEDIUMI COARSE FINE COARSE | po e
FINE GRAINED SAND GRAVEL Size
LEGEND
SYMBOL BOREHOLE  DEPTH (m) ELEV. (m)
® 08-17A 0.99 287.21
X 08-17A 1.83 286.37
A 08-17A 3.35 284.85
* 08-17A 6.22 281.98
0] 08-17A g.22 278.98

WP# .2109-:05-00........
PreparedBy AN...................

Checked By .RPR

THURBER




High Fills and Deep Cuts
Highway 404 Extension from Green Lane to Queensville Sideroad




High Fills and Deep Cuts
Highway 404 Extension from Green Lane to Queensville Sideroad

K (o
O sl
;QJ*’} v

Photograph — View looking south, Borehole 08-16A, (photograph taken in July 2009)



High Fills and Deep Cuts
Highway 404 Extension from Green Lane to Queensville Sideroad

Photograph — View looking south, Borehole 08-17A, (photograph taken in July 2009)



HNETRY OF TRNESPORTRION, CHTANO

METRIC

DIMENSIONS ARE IN METRES CONT NO
AND/OR MILLIMETRES GWP No 2109-05-00

UNLESS OTHERWSE SHOWN ™ iGHWAY 404 EXTENSION | SHEET
o [DEEP CUT M. OF GREEN Lwk, S OF WT. MBERT

¢ PBTATIONS 274775 TQ 27+875
I BOREHOLE_LOCATIONS AND_SOiL_STRATA

§ o
KEYPLAN
o LEGEN
"' Borehole
SCALE 1:2000 Borehole and Cone
.¢.
N Blows /0.3m (Std Pen Test, 475J/blow)
08—15A 08—16A 08—17A CONE Blows /0.3m (60" Cone, 475J/blow)
"‘ ‘*‘ '?‘ PH Pressure, Hydraulic
-4 Water Level
Heod Artesian Water
282 TOPSOIL 292 T Piezometer
N 90% Rock Quality Designation (RQD)
R 1
;,T?i SAND A/R Auger Refusa
3P| T TRACE TO SOME SILT, OCC. ROOTS & ROOTLETS NO | ELEVATION | NORTHING EASTING
k, Bk Loose 08—15A 290.6 4 884 167.0 | 311 03838
PROPOSED GRADE_ 288 hESNaRANt 288 08-16A 289.7 4 884 213.7 | 311 056.5
HIGHWAY 404 EXT QIR AL 08—17A 288.2 4 884 260.8 | 311 0731
L e RIGINAL GROUND
.; 1 A:--’.’ﬁ.__c
! ST
284 2241001 0 | . 284
Tl i BIN
SANDY_SILT TILL L L AaRiag i \
TRACE TO SOME CLAY, TRACE GRAVEL, R SEans BT
0CC. COBBLES, 0CC. SAND POCKETS : igq AEatits ’
Compact to Very Dense } LT
280 LHMIgalt iy 280
0. R s
-NOTES-
1) The boundaries between soil strata have been established only
at Boreholf:ml:catrom. Between Boreholes the boundaries are
276 276 2)This drawing is for subsurfoce information only. Surfoce
PROFH_E details and feah are for c tual illustration.
0 40 80 120m H 1:2000 GEOCRES No. 31D-492
Jmemm— : } |
0 4 8 12m vV 1:200 é
DATE | BY DESCRIPTION

DESIGN RPR [CHK PKC JCODE LOAD |DATE  MAR. 2010
DRAWN MFA {CHK AEG {SITE STRUCT LDWG

FILENAME: D:\Orafting\1 n\1méne\wa-aupcm(maw7)m

PLOTOATE: Mor 01, 2010 =



High Filis and Deep Cuts
Highway 404 Extension from Green Lane to Queensville Sideroad

Appendix C

Deep Cut - Highway 404 extension, North of Doane Road
Station 30+975 — 31+100
(Boreholes 08-18 to 08-21 and 08-48 to 08-55)

Record of Borehole Sheets
Laboratory Test Results
Site Photographs
Drawing titled “Borehole Locations and Soil Strata”



10/5/08

ONTMT4S 0596.GPJ

() Ysiyer A
rensporation [ 1]
Ontalio he
RECORD OF BOREHOLE No 08-18 10F1 METRIC
GW.P.__ 21090500 LOCATION N 4 887 157.90 E 310 330.89 ORIGINATED BY S
HWY 404 BOREHOLE TYPE __Soid Stem Augers COMPILEDBY __ AN
DATUM _Geodetic DATE 2009.01.29 - 2009.01.29 CHECKEDBY __ RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o W |RESISTANCE PLOT o v | REMARKS
=] 2] & PASTC orsTURE fopved [T A
5| . gl$g] 2| 2 % e & 1w oot 3
of 2 GRAIN SIZE
ELEV E g ¢ g 2 5 P |SHEAR STRENGTH kPa w:-—-:>——-:L = DISTRIBUTION
DEPTH DESCRIPTION 3131 7| 35[833| £ [o unconrmnep  + FiEwDvane y %)
HE z|go G |e QUICKTRAXIAL X LABVANE | WATER CONTENT (%)
267.0 w 20 40 60 80 100 20 40 80 wm3 lor sA s L
00 TOPSOIL, trace sand, occasional ] 267
roots == REER RN °
26651 Dark Brown i
0.6/ '\ (550mm) : q
SANO and SILT
Dense 2 88 44 a
Brown 266
Moist
265.5 (TiLL)
15 b
SANDandQRAVEL.&aoesit,b‘aoe o 31 ss {105 o 41 47 12
ciay, occasional cobbles D
Very Dense /o3 {S+CL)
Brown DO 265
Moist s
2644 2N 4| ss]oes °
26| SAND and SILT, trace to some clay, g °
trace grave! R
Very Dense -1 264
Brown P15 SS | 118 o
Moist )
(L) 4 0225
Occasional oxidized staining |4
4]
< 263
6 | ss oo ° C 21 65 14
hd 0.125
f 262
Q-1
Layer of sand (800mm) 41
-
- 261
(A 7| ss || ¢ o 2 5 37 5
4 - o
Z:yj
{
114 260
Occasbonal sand seams
259.3 grey B 1SS 11047 ° 337 81 9
77 END OF BOREHOLE AT 7.7m. 0.100
BOREHOLE OPEN AND WATER
LEVEL AT 6.3m UPON COMPLETION
OF DRILLING.
BOREHOLE BACKFILLED WITH
HOLEPLUG TO 0.20m, THEN AUGER
CUTTINGS TO SURFACE.
+3, % 3. Numbers refer to 1535
5 (%) STRAIN AT FAILURE



ONTMT4S 0596.GPJ  9/23/09

G

Ay ll
RECORD OF BOREHOLE No 08-19 10F2 METRIC
GW.P__ 21090500 LOCATION N 4 887 193.45 E 310 308.52 ORIGINATED BY ES
HWY __ 404 BOREHOLE TYPE _Solid Stem Augers COMPILEDBY __ AN
DATUM _Geodetic DATE 2009.01.29 - 2009.01.28 CHECKED BY ___ RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | Y |RESISTANCE PLOT NATURAL
£ 3 e W | REMARKS
5 g8l e |2 9 o @ w |* S5 Wl £d N
& £l =z GRAIN SIZE
el 218l g | 3|25| & [srearstrenaiea L G B Pl
DEPTH DESCRIPTION 13| 2| $5133] § |o unconrmnep  + FELOVANE y %)
£l= Z|&C| @ |o QUCKTRIAGAL x LABVANE | WATER CONTENT (%)
268.6 w 40 80 120 160 200 20 40 60 wWm? lGr sa si o
00! TOPSOIL, trace sand, trace sit,
occasional roots o
Comgpact
268.0 Dark Brown
0.6 (600mm) 268
SAND and SILT, some dlay, trace
gravel, occasional oxidized stalning o
Compact to Dense
Brown
Moist
LL
) 267
[+]
Clayey zone
Occasional cobbles [ | 0 21 61 18
266
Very Dense [+
265
264 e}
263
o 3 45 4 12
262
261
260
259.4 Q
8.2 END OF BOREHOLE AT 9.2m. 0.075
BOREHOLE OPEN AND WATER
LEVEL AT 6.4m UPON COMPLETION
OF DRILLING.
Piazometer instaliation consists of
Continued Next Page
ot 43, %3, Numbers refer to 5%
" Sensltvity %~ (%) STRAIN AT FAILURE




ONTMT4S 0596.GPJ 9/4/09

of

Ministry I
Transportation .
Ontario Tummen
RECORD OF BOREHOLE No 08-19 20F2 METRIC
G.W.P.__ 21080500 LOCATION N 4887 19345 E 310 308.52 ORIGINATED BY s
HWY 404 BOREHOLE TYPE _ Soid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2009.01.29 - 2009.01.29 CHECKED 8Y RPR
DYNAWIC CONE PENETRATION
SOIL PROFILE SAMPLES @ W IRESISTANCE PLOT NATURAL - REMARKS
y 21 3 ST otsToRe vl e X &
6|« glsel 2 A conTEnT £3 GRAIN SIZE
ELEV Tle| ¢ | 3|25| & [sremsTRencTHIR D DISTRIBUTION
DEPTH DESCRIPTION 5 2 >138| £ |o UNCONFINED  + FIELD VANE y )
El= Z1E°| @ |o quCKTRAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page u 40 80 120 180 200 2 4 e kim3 Jor SA 1 cL
24mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE  DEPTH(m) ELEV.(m)
20
3 53, Numbers referto
HUXT Sensitivity “%5 (%) STRAIN AT FAILURE




ONTMT4S 0596.GPJ 10/5/09

Ministry of A
Transportation .
Ontario THUABRaN
RECORD OF BOREHOLE No 08-20 10F2 METRIC
G.W.P.__ 2109-05-00 LOCATION N 4 887 229.37 E 310 286.75 ORIGINATED BY Es
HWY 404 BOREHOLE TYPE Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2009.01.29 - 2009.01.29 CHECKED BY ___ RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ W IRESISTANCE PLOT NATORAL REMARKS
# o g —2~ RATC enme U] b
51« ggsw@@ﬁo@@“”m“‘"ggg,gs
glu ] El & wp w wi RAIN 81ZE
| ELEV DESCRIPTION cle| & 218 g| 2 |SHEARSTRENGTHKPa —— = | oistriuTion
DEPTH SIS 5| 5|38| 5 |o unconened  + FiELOVANE Y %)
S 712°] @ |e quekTRiAL X LABVANE | WATER CONTENT (%)
268.7 w 20 4 60 80 100 20 40 60 wm3 lor sA st ot
001 TOPSOIL. trace sand, trace sit, =
occasional roots i 1 ss 9 o
b~ —~
268| Loose = =
. Dark Brown ’:r‘ b
051 "\ (550mm) /T3 -
SAND and SILT, some clay, trace )
gravel, occasional oxidized stakning 2] ss | 21 d
Compact to Dense hs
Brown 3
(TiLL) ]
i3 |ss| 20 267 { 0 13 75 12
Clayey zone <
5|
P 4] 88| 37 q
9. 266}
gn
15 ssi 2 o 127 58 14
L8
14
A% 265
Very Dense ,‘
1
LTt 8 | ss | 108 264 o
19 T
1
i
4
_"I.‘ 263
IR
7158 o °
.".."t 0.125
T
262
8%
Ha']
11118 | 5§ | foo 261 ° 6 38 45 11
0.125
9
11
i1 260
iy
259.5 XK 55 11 °
9.2 END OF BOREHOLE AT 9.2m. 0.100
BOREHOLE OPEN AND DRY UPON
COMPLETION OF DRILLING.
BOREHOLE BACKFILLED WITH
HOLEPLUG TO 1.5m, THEN AUGER
Continded Next P,
oge +3,%x 3. Numbers refer to 1535
"7 Sensitivity Yo (%) STRAIN AT FAILURE




ONTMT4S 0596.GPJ  9/4/09

G -
RECORD OF BOREHOLE No 08-20 20F 2 METRIC
GW.P. 21090500 LOCATION N 4 887 229.37 € 310 286.75 ORIGINATED BY Es
HWY 404

DATUM _Geodetic

BOREHOLE TYPE _Soid Stem Augers

COMPILEDBY __ AN

Senshivity > (%) STRAIN AT FAILURE

DATE 2009.01.29 - 2009.01.29 CHECKED BY ___RPR
SOIL PROFILE SAMPLES | o w | RYRMIC CONE PENETRATION - REMARKS
a1 2 PLASTIC URAL o} b MARK
5 alS8[ 2 2 0 o w oot =) 58 "

LEV 28| e | S|2E| 3 [eamsrroemies e “ “L| 7 g | GRANSEZE
£ DESCRIPTION clE1 8] 2128 & P DISTRIBUTION
DEPTH 2|13/ 7| 5138] & |o unconrned  + FELDVANE y pon

=1z Z]EC| @ |e QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page w 40 80 120 160 200 20 40 60 wWm3 |GR SA 81 L
CUTTINGS TO SURFACE.
+3, % 3. Numbers refer to 155



10/5/09

ONTMT4S 0596.GPJ

Ministry of
() Yoot on ..
Ontario
RECORD OF BOREHOLE No 08-21 10F 1 METRIC
GW.P,__ 2109-0500 LOCATION N 4 887 264.78 £ 310 266.08 ORIGINATED BY Es
HWY 404 BOREHOLE TYPE Sofid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2009.01.30 - 2009.01.30 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOlt. PROFILE SAMPLES | o w  |RESISTANGE PLOT ——
W g _ AasTc wwo| REMARKS
51« BISEl g L2 ® ® & w | Ger welEE) e
o 2 RAIN SIZE
ELEv zldlwi 3125l & [srEARsTRENGTH KPa ve " wL S
DESCRIPTION bl - % 2/lzg| 2 B e S DISTRIBUTION
DEPTH 513 >138] £ |o unconFined  + FiELDVANE y %
=1z 59| @ |e quekTRAXAL x LABVANE | WATER CONTENT (%)
268.1 © @ 20 4 60 8 100 20 40 60 wm3 ler sa s c
001 TOPSOIL, trace sit, occasionalroots ot 268
Loose = 1 sS 8 9
267.7 Dark Brown =
269.4] \@30mm) /UL
O8] \ Siy SAND, trace ciay 2%
Loose :2%
‘
Brown ;%22 ss ! 12 o4 1.9 49 4
t ;2¢ 267
Sity CLAY, trace sand, trace gravel, 1/
occasional oxidized stakning :%;
SHfT to Very St %%
‘
Brown ;gé 3{ss| n °
7
52 266
%%
2%
%% °
,44 4| 88| 21
265.3 157
2.8 SAND and SILT, trace gravel, trace to ~ Hg |
some dlay, occasional oxidized staining 14
Compact to Very Dense a% 265
Brown Hls | ss | 2 hel 0 3 91 s
Damp to Moist '}
(TiLL) 4]
Layer of sit at 3.0m 14
:
: 264
9
tr 6| ss|ow] " °
: 02751
4]
114 263
18}
4
1
B TsTe 262
° 0 34 55 10
14 0.150
1
'(I‘
1 261
1
260.3 ﬁ 8 | sS | 100/ o
78 END OF BOREHOLE AT 7.8m. 0.150
BOREHOLE OPEN TO 6.2m UPON
COMPLETION OF DRILLING,
Piezometer instalation consists of
24mm dismeter Scheduie 40 PVC pips
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE  DEPTH(m) ELEV.(m)
+3 x3. Numbers refer to 1585
’ Sensitivity 5 (%) STRAIN AT FAILURE




ONTMT4S 0596.GPJ 8/26/09

Miaistry of
Transportation
Ontado

Sensitivity

10

(%) STRAIN AT FAILURE

[ 1]
Treunnan
RECORD OF BOREHOLE No 08-48 1OF 1 METRIC
G.W.P.__ 21090500 LOCATION Doane Rd. N 4 887093.56 € 310 301,61 ORIGINATED BY _gs
HWY 404 BOREHOLE TYPE  Sod Stem Augers COMPHLED BY AN
DATUM _Geodetic DATE 2008.10.22 - 2008.10.22 CHECKED BY ___ gen
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |, las&srmce PLOT < -
o rusTC AL owo [= REMARKS
2 -t MOSTURE o] & X A
5| gl3g| el 2 © o w w 22 | cwmame
glu 3 3 wp w b .
ELev oEscRP clel & | 2|28| & [serRswencmir e OISTRIBUTION
DEPTH TION 3151 ¢ 21381 £ |o unconFned 4+ meLovane v %)
s]= #lg° G |e quick TRIbaAL x LABVANE | WATER CONTENT (%)
265.6 w 40 80 120 160 200 20 40 60 WwWm3 |GR sa St ¢t
O8] "\ ASPHALT (50mm) /7
SAND.somesltosl(y.somegnvel 1] ss 3 o
Compact
Brown to Dark Brown
264.9 Moist > 265 g
0.8 (FiLL) / g
SAND and SILT, some clay, trace 2] ss 8 o
gravel, occasional oxide staining
Loose to Compact
Brown
Moist
(TH L) 254
3 §s 13 © 1 3% 52 1
263.2,
24 Gravelly SAND, some s, some clay e
: g a4 ss | o3 ° 0 4 50 4
Brown :‘::' e ]
BAJ
Moist e
o
0‘.0"
s ]ss | s b B n
s5m :::x (stecy)
Coobles at o 262
Q':‘
2615 bl
4.1 SHT, some sand 1o sandy 9:
Very Dense
Grey A
Wet ",
(L) 3] 6 8s 140 261 p
260
¥
7| ss | 18w o 028 63 g
27
259
258
257.8 8| ss | sy 5
79 END OF BOREHOLE AT 7.9m.
BOREHOLE OPEN AND WATER
LEVEL AT 6.5m UPON COMPLETION
OF DRILLING,
BOREHOLE BACKFILLED WITH
HOLEPLUG TO 0.07m THEN
ASPHALT TO SURFACE.
3 %3 Numbers referto 2
+7 % 159s



ONTMT4S 0596.GPJ 8/26/09

G

| |
oﬂ‘afb Yrasmaem
RECORD OF BOREHOLE No 0849 10F2 METRIC
G.W.P.__ 2109.0500 LOCATION Doane Rd. N 4 887 108.93 € 310 311.68 ORIGINATED BY gs
HWY 404 BOREHOLE TYPE __ Sokd Stem Augers COMPILEDBY _ AN
DATUM _Geodetic DATE 2008.10.22 - 2008.10.22 CHECKED BY RPR
DYNAMIC CONE PENE TRATION
SOIL PROFILE SAMPLES § Y IRESISTANCE PLOT ne | FATOAR wooo - REMARKS
MOETURE b 4
5 3;§§=;°‘969G9'9°““‘w-“"§9 :
£l z st
ELev N 7|28]| & [sHEARSTRENGTH P VS ] TE |z
DEPTH DESCRIPTION S13] 7| 51533 & |o unconrmer  + riecovare y o
El= Z|2°| @ |e quckTRIMAL x LA vANE WATER CONTENT (%)
266.1 ° o 4 80 120 160 200 20 40 60 wm3 lor sa st o
8] <ASVHALT(25¢M\) 266
SAND, soma gravel 1 ss 23 o
2655]  Compsdt
Brown
0.8 ! & °
Moist
wL) .
SAND and ST, some clay, trace Al 2| ss | o2 ° 135 52 12
gravel, occasional oxidize staining X 265
Compact 1o Dense B ;
Moist ;
oy A1 3 | ss | 28 ° |
1: 264
T3 4 | ss | a2 °
q
263.0 8
a0 SILT, some sand, trace clay, 263
¢ cobbies, oce oxide ss 24 0 2 8t 17
Compact to Very Dense
Brown
Moist
)
Layer of sand (800mm) 262
Wet
° 0 39 56 s
Brown (o Grey 8S | 135
261
Some sand H T ss | 1ew 260 o
: 0 19 73 g
:".: J
ght
.n"
L1 ¥ 259
:'S{_
1
11418 | s 10w °
1] 150
)
143 258
]
4
1514
256.8 At T =T 257 )
9.3 END OF BOREHOLE AT 9.3m, 125
BOREHOLE OPEN TO 8.2m AND
WATER LEVEL AT 7.1m UPON
COMPLETION OF DRILLING.
BOREHOLE BACKFILLED WITH
wsed P.
Coat Next Page 43 % 3. Numbersreferto ,535
. " Sensitivity 10 (%) STRAIN AT FAILURE



ONTMT4S 0586.GPJ  8/26/09

fon n
portation
Tr
RECORD OF BOREHOLE No 08-49 20F2 METRIC
2109-05-00 LOCATION Dosne Rd. N 4 857 108.93 € 310 311.68 ORIGINATED BY _gs
HWY _ 4o BOREHOLE TYPE _ Sokd Stem Augers COMPILED BY __ Ay
DATUM _Geodetic DATE 2008.10.22 - 2008.10.22 CHECKED BY __ ReR
: JOYNARIC CONE PENETRATION
SOIL PROFILE SAMPLES | o RESISTANCE PLOT HATIA REMARKS
[ a_ masTC oo e €
5| gls8| 2 B @ ® w | Ser vl gg ) s
z . N
2181w 3|25| & [srEarsRencTHIRS — ] 7= OIS TRBUTICH
DEPTH DESCRIPTION HEIER R §g S |o unconrven  + FieLovane y Py
£z F1&°] @ lo auckTrioas x Lovane | WATER content ) )
Continued From Previous P. ® © w 4 80 120 160 200 20 4 60 WwWm3 |GrR sA st oL
HOLEPLUG TO 0.05m THEN
ASPHALT TO SURFACE.
20
+3 %3 Numbers refer to 15ds

Sensitivity 1 (%) STRAIN AT FAILURE




ONTMT4S 0596.GPJ  9/9/09

@

||
Ontario
RECORD OF BOREHOLE No 08-50 10F 2 METRIC
GW.P.__2108-05-00 LOCATION Ocane Rd. N 4867 090.43 € 310 327.05 ORIGINATED BY gs
HWY _ 404 BOREHOLE TYPE _Hokow Stem Augers COMPILEDBY __ an
DATUM _Geodetic DATE 2008.10.20 - 2006.10.20 CHECKEDBY ___geR
SOIL PROFILE SAMPLES | o w  [RENAMIC QONE PENETRATION
W {‘ Pasne  NATRAL L, = REMARKS
£92 MOSTURE war] £ X
5] . glsgl 2l 2 4 e s w | 5RI 28 | oram
] [ z we w wy N SIZE
ELEV DESCRIPTION clel ¢ 3|¢g8 2 |SHEAR STRENGTH kPa S — = | oistrisuTion
DEPTH izl e| 3 28] £ |o unconFINED  + FiELD vaNE ™ %)
£z Z|E°] @ |o QUCKTRIAMAL X LABVANE | WATER CONTENT (%)
2644 ° |yt 4 80 120 160 200 20 4 6 wm3 |GR sa s oL
B TOPSOIL (50mm)
SAND and SILT, trace clay, trace ss | 10 °
roots 264
Compact °
Dark Brown to Brown |
Moist 94
Ly {4 °©
Possible cobbles at 0.4m 2 ss %
Layer of sand (200mm) 845 o
: 263
[+
Occasional cobbles and bouiders 3 ss 58
262.2 Very Dense o
21 SHLT, some sand, trace to some clay
Very Dense A 22
Brown PWle]ssin ° 0 15 73 12
L)
94
BPls|ss| e °
; 261
9
H
Bit
i
Layer of sity sand (400mm) I 260
Ja o 168 26 5
Grey £13 6 | S8 | 1000 of
Wet 1]
4]
Rt 250
411
11
T 7 | ss | o o 114 78 7
[9-1] 2 258
1
Y
g
REE
{4 257
-7
4f] 8| ss
4
i
I83 256
14
114
A
255.0 41 9| ss °
9.4 END OF BOREHOLE AT 9.4m. 228
BOREHOLE OPEN AND WATER
LEVEL AT 5.0m UPON COMPLETION
OF DRILLING.
Conti Xt P,
tiaved Next Page +3 %3 Numbersreferto 153_5
' Sensitivity 1o (%) STRAIN AT FAILURE



ONTMT4S 0596.GPJ  9/8/09

(@) o
Ontario

THLSRen

RECORD OF BOREHOLE No 08-50

20F2 METRIC

G.W.P._ 21090500 LOCATION Dosne Rd. N 4 887 090.43 E 310 327.05 ORIGINATED BY gs
HWY _ 404 BOREHOLE TYPE _Hollow Stem Augers COMPILEDBY __ an
DATUM _Geodetic DATE 2008.10.20 - 2008.10.20 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 3 ; RESISTANCE PLOT NATURAL . e REMARKS
[2] MOISTURE
5. a|58| 8 i T Dl B2
2 z 12
ELey El8| ¢ | 3|25| 8 [Ferrstrencrine S| TE | Shawsiz
DEPTH DESCRIPTION s13| & S 33| £ |o unconrned  + FiELDvANe Y )
£lz= Z215°] @ o quekTRIMAL x LaBvANE | WATER CONTENT (%)
Continyed From Previous Page w 0 8 120 160 200 0 40 wm3 lGR sA 51 L
Piezomeler instaliation consists of
19mm diametar Schedule 40 PVC pipe
with 3 1.52m siotted screen.
WATER LEVEL READINGS:
DATE DEPTH(m) ELEV. {m)
2008.10.24 44 260.0
2008.11.28 49 2595
20090208 0.1 2643
20000220 0.2° 264.6
2009.03.20 1.0 2634
2008.04.22 1.1 263.3
2009.09.02 26 261.8
* (above ground surface)
+3 x 3. Numbers referto ‘535
X Sensitivity 0" (%) STRAIN AT FAILURE



ONTMT4S 0596.GPJ  8/26/09

@
Transpodation

ma
&) AR
RECORD OF BOREHOLE No 08-51 10F 2 METRIC
G.W.P._ 21090500 LOCATION Doane Rd. N 4 837 113.65 € 310 353.28 ORIGINATED BY €s
HWY 404 BOREHOLE TYPE  Solig Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2008.10.23 - 2008.10.23 CHECKED BY RPR
OYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ Y |RESISTANCE PLOT sne MR - REMARKS
5 gggmmsoeowo“"mm‘“'t% &
S|e glzel ¢ " 1 - - w !l 3 ¢ | orawsue
ELEV) DESCRIPTION slel e | 2]2s 2 [SHEAR STRENGTH kPa — DISTRIBUTION
DEPTH HEIE B 38| £ |o unconrived  + FisLovane Y )
£z z|2°] & |o auckTRAXIAL X LABVANE | WATER CONTENT (%)
263.6 © w 40 80 120 160 200 20 40 60 «N/m3 {GR sA st CL
Eﬁl \ASPHALT (25man) Yo% 1 ’
Skty SAND, trace 10 some gravel 5 ss 27 o
Compact
Brown °
Moist 263
(FiLL)
Occasionat cobbles at 0.9m 2 ss 15 °
262
3] ss| ar °
2614
231 SANO and SILT, trace 10 some clay, 9
trace gravel, occasional oxide staining 44 4| ss | 118 o 3 %
Very Dense A% 261 51 12
Moist |
(i) L g
s ] ss)us °
7
4 260
i ¥
4]
.:J‘ 61 ss | 133 bl °
Layer of fine sand (1.2m) u 0 56 38 ¢
Brown to Grey 4
11
H
28 258
1
11; )
{71 ss vl -] ° 6 32 86 11
B 150 |-
iy
BN E 257
A% &
Layer of fine sand (0.9m) °§+]- =N
491 H
RRF :
B E 256
di1 8] ss | s s °
414 — o
Hil
144 255 s
414
"
gt et o 4 43 46 7
4 75
14
. 254 S I S T
Hard augering, auger grinding 1.9
Continued Nexi Page +3 %3 Noumbers refer 10 ,535
: Sensitivity (%) STRAIN AT FAILURE




ONTMT4S 0596.GPJ  8/26/09

@ m;)onatm

Sriaro ‘ | | lI

RECORD OF BOREHOLE No 08-51 20F 2 METRIC
GW.P. 21030500 LOCATION Ooane Rd. N 4 867 113.65 € 310 353.28 ORIGINATED BY gs
HWY _ 404 BOREHOLE TYPE _ Solid Stem Augers COMPILEDBY __ aN
DATUM _Geodetic DATE 2008.10.23 + 2008.10.23 CHECKEDBY ___ ReR
SOIL PROFILE SAMPLES [, | w [QYNAMIC CORE PENETRATION :
W g g - rasne  MATRA e £ REMARKS
P B NI G -
Zz 4 . 8
ELev NEIR 3128]| & [srerrsTRENGTH P S-S B DISTRIBUTION
e DESCRIPTION 5 2| £ S313%] £ [o unconemen 4 FIELD VANE ) Y (%)
=1z 2129 @ le anckTRIAXAL LABVANE | WATER CONTENT (%)
Continued From Previous P ” ° - L % 120 160 20 N 9 e wm3 for sA si oL
—Continued From Previous Page
SAND and SILT, trace gravel,
occasional sand pockets
Very Dense :
Grey Ry
Ty i 1 253
1 .75
-
252
2613 3 | . . °
123 END OF BOREHOLE AT 12.3m. 100] -
BOREHOLE OPEN T0 8,1m UPON
COMPLETION OF DRILLING.,
Piezometer installation consists of
19mm ciameter Schedule 40 PVC pipe
with 3 1.52m siolted screen.
WATER LEVEL READINGS:
DATE OEPTH(m)  ELEV. (m)
2008.11.28 4.1 2595
20
+3 %3 Numbers refer to 1sds

Sensiivity 10 (%) STRAIN AT FAILURE



ONTMT4S 0596.GPJ  8/26/09

a Ministry of
Transporstion

R
Ontario . .
RECORD OF BOREHOLE No 08-52 10F 2 METRIC ‘
G.W.P._ 2109-0500 LOCATION Doans RJ. N 4 887 100.05 E 310 368.44 ORIGINATED BY g5
HWY 404 BOREHOLE TYPE Holtow Stem Augers COMPILED BY AN
OATUM _Geodetic DATE 2008.10.20 - 2008.10.21 CHECKED BY RPR
N
SOIL PROFILE SAMPLES |, w | SENAMIC COne PENETRATION
W g S - e m oo & REMARKS
- EEIR 2D s o 0 | TET wa] £F s
Slg $i1sgl 2 Ll 1 wp » wel 59 | cramsue
ELEV | SCRIPT cle| &€ 2|2g| & [sHErRsTRENGTHWPa — * | ostrisuTion
DEPTH 0e o SI131 7| 3133] & lo unconemen 4 FIELD VANE y )
El= Z1E2°] @ |o quckTRIboAL x LAB vANE WATER CONTENT (%)
262.4 © o 4 80 120 180 7200 20 4 6o wum3 lor sa s oL
B8] \T0PSOM. (Somm) 4 4
SAND and SILT, trace o some ciay, Hq 1]ss| w0
trace gravel, oocasional roatlets, A% 262 o
occasional oxide staining - )
Loose 3
Dark Brown to Brown 9y
Moist i4h
iy 1412 1ss| s ° 3 34 51 13
.g.
g 261
Compact 14
” k 3|ss| °
1348
NE
Dense 8 260
Brown to Grey Wl 4 ss | a o 0 48 48 5
wet 1+
9]
Occasiona cobblas 414
Very Dense s
Pls | ss| g °
EQR 259
4
11
4
11 g | e
8rown to Grey j1.6 S | 100 °
”‘ 125
4
114
- 257
g
114
817 185 (o0 °
131 125
q. 256
P
9]
%Y 255
8
$118 155 {oor °
q 425
416
-
1 254
L 3
|
H
T o | ss | s
14 ) 133 87 9
252.8 1 250 253
9.5 END OF BOREHOLE AT 9.5m.
WATER LEVEL AT 4.6m UPON
COMPLETION OF DRILLING.
tinved Next P,
Con ext Page +3 %3 Numbers refer o ‘535
’ Sensitivity 10 (%) STRAIN AT FAILURE



ONTMT4S 0596.GPJ 8/26/09

a Ministry of .
Transportation . .
Gntatio T
RECORD OF BOREHOLE No 08-52 20F 2 METRIC
GW.P.__ 2100.0500 LOCATION Doane Rd. N 4 887 100.05 € 310 368.44 ORIGINATED BY g
HWY 404 BOREHOLE TYPE _ Holow Stem Augers COMPILED BY __an
DATUM _Geodetic DATE 2008.10.20 - 2006.10.21 CHECKED BY RPR
. DYNAMIC CONE PENETRATION
SOIL PROFKLE SAMPLES &« ;’ RESISTANCE PLOT o - REMARKS
w 21 & a:s‘m wostme  ‘Oo0l % A
Sla glsel 2 . oo 3 GRAIN SIZE
-~ z i o 1 w P w w
eLey SEIN: 7|28| 8 [sEarsTrRENGTHIP: ———o— | T F | psTrEuTioN
DEFTH DESCRIPTION 31 #| 5|33 £ |o unconFiNeD  + FiElDvane y P
i g Z ? g o o ¢ QUICKTRIAXIAL X {A8 VANE WATER CQNTENT (%) )
Continued From Previous Page w 40 80 120 160 200 20 40 60 wm3 [GR sA 81 oL
BOREHOLE BACKFILLED WITH
HOLEPLUG TO 3.0m THEN AUGER .
CUTTINGS TO SURFACE.
+3 %3 Numbers referto 535
Sensitivity ! (%) STRAIN AT FAILURE

10




ONTMT4S 0596.GPJ  8/26/09

Ministry of

AN
Transporiation .
Ontado T
RECORD OF BOREHOLE No 08-53 10F2 METRIC
GW.P.__ 2109-05-00 LOCATION Doane Rd. N 4887 127.36 € 310 398.80 ORIGINATED BY ES
HWY 404 BOREHOLE TYPE  Sokd Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2008.10.23 - 2008.10.23 CHECKED 8Y RPR
UYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « W JRESISTANCE PLOT MATORA - REMARKS
Lo § ot wosmme  Uow0 = X
’6 o & g 5 2|° ' ‘10 Glo 89 ‘90 o ConTeRt n % ugx GRN& size
o1 2 N
ELEV Elgly 2125 2 |SHEAR STRENGTH kPa . 2 | oistrisuTion
DEPTH DESCRIPTION S131 7| 5133 & [o unconemen 4 FIELD VANE . )
£l= FlEC] @ |o ouckTRIAAL x (aB vANE WATER CONTENT (%)
262.1 © o 0 80 120 160 200 2 4« e wim? JoR sa st L
Ul \ASPHALT (50mm) /] 262
SAND, some gravel, some s#t to sitty 1 ss 25 [}
Compact
Brown 10 Dark Brown °
261.4 Motst
08l \(riLt) /
Sty CLAY, trace sand, occasional sit 2§ ss| 12 9
seams, occasional oxide staining 261
Firm to Suff [
Brown
04| (FLU)
1.8 SAND and SILT, krace to some clay, 3fss| v H-o 0 4 68 28
trace gravel, occasional sand seams
Loose to Compact 260
Brown 10 Grey
Moist g
) 4] ss| w0 o
: ¥
4] 259
I 5| ss | 14
{} H 6 36 45 13
g
i
3 258
Very Dense
6 88 97 ]
257
Occasional sand pockets 71 88 | 100 256 Q 4 33 53 ¢
475
43 4
et 255}—
Layer of fine sand (500mm) 4
Occasional cobbles :
1§ 8| ss | 17w °°
Grey l?i .225
94 2854
Fid
B
1]
BRE
7 ML I 253 o 4 40 48 g
13 100
q '~
134
;
iued N
Cont ext Page 4+ 3, %3, Numbers refer to ,535
T Sensitivity (%A) STRAIN AT FAILURE

1



ONTMT4S 0596.GPJ 8726109

@ Ministry of A
Transportation ..
on‘ado ) . it Y
RECORD OF BOREHOLE No 08-53 20F 2 METRIC
GW.P.__ 21090500 LOCATION Ooane Rd. N 4 687 127.36 E 310 398.80 ORIGINATED BY _gs
HWY _ 404 BOREHOLE TYPE _ Sohd Stem Augers COMPILEDBY __an
OATUM _Geodetic DATE 2008.10.23 - 2008.10.23 CHECKED BY __RmeR
SOML PROFILE SAMPLES | o | w [RYHAMIC CONE PENETRATION - REMARKS
w AT (7] [~
[=] g wwar MOISTURE wil & X
& gl3sl 2l 2 © o w S 30
218l ¢ | 2|25| 8 [sErrsreancrig: v T T | Shamsie
ELEV DESCRIPTION =18l ¢| 2|2¢g] 2 —_— DISTRIBUTION
DEPTH AR R 2138] £ |O unconFINeD + FlElOvANE | | Y %)
g1z & go @ e quickTRIAXIAL X LABVANE | WATER CONTENT (%)
Contiwed From Previous P h W80 120 160 200 PP & |wumdlorsa st o
L-ontinved From Previous Page
SAND and SILT, some clay, trace 252
gravef
Very Oense
Grey
2514 Moist 104755 17 )
10.8] \ i) .100
END OF BOREHOLE AT 10.8m.
BOREHOLE OPEN TO 4.8m AND
WATER LEVEL AT 3.0m UPON
COMPLETION OF DRILLING,
BOREHOLE BACKFILLED WITH
HOLEPLUG Y0 0.07m THEN
ASPHALT TO SURFACE.

+

3

. X

3

Numbers refer to 1535

Sensiivity o (%) STRAIN AT FAILURE




i

<3

ONTMT4S 0596.GPJ  9/9/09

n
i tion
Ontario r——
RECORD OF BOREHOLE No 08-54 10F2 METRIC
G.W.P.__ 21090500 LOCATION Doane Rd. N 4887 112.68 € 310413.77 ORIGINATED BY _ES
HWY __ 404 BOREHOLE TYPE _Hollow Stem Augers COMPILED BY _ AN
DATUM _Geodetic DATE 2008.10.21 - 2008.10.24 CHECKED BY RPR
OYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES = g RESISTANCE PLOT N - REMARKS
=21 & et HosTLRE wal & & &
S|« glsgl 2] 4 e o cowtet 28 | crans
v = 4 wp w w RAIN S12¢
| ELEV | DESCRIPTION el e ER Y- 2 |SHEAR STRENGTHKPa —_—— = | oistrisuTion
DEPTH HHEIR= 1323 < | O UNCONFINED  + FIELDVANE v %)
=12 Z|EC| © |e QUOCKTRIAXAL x LABVANE | WATER CONTENT (%)
261.0 v 40 8 120 1160 200 20 4 60 wm3 |GR sA si aL
BU[ \TOPSOR. (50mm) /T 261 .
SAND and SILT, trace clay, 14 1] ss| s
occasional oxide staining ol
Loose
Dark Brown to Brown
Moist
Ty 2|ss| s 260
3f{ss] 7 b
i3 259
258.7
23! Clayey SILT, trace sand
SHfY to Very Stf ’
Brown to Grey 45 N ss “ H o1t
L)
258
5§} ss ]| 2 q
257
16 | SS 14 o
256
255.4 .
56 SAND and SILT, trace gravel, trace g
Dense to Very Dense 2%
Grey WA 255
Moist . 3
(THL) gl 7| ss | 34 o
114
45k
4 254
15
Possible boulder at 7.3m. 1
Layer of fine sand (400mam). g 0
Y o
q3] 8 | SS | 158 o 8 41 44 7
1 ~
Ht 253
1A
ith
Sk
-
252
911 9 | ss o
414
1873
H <
Contis Next P
inued Next Page +3 x 3. Numbers refer to ,535

Sensitivity 10 (%) STRAIN AT FAILURE



ONTMT4S 0596.GPJ 9/8/09

Ministry of
Yraneponts

a
e Vo
RECORD OF BOREHOLE No 08-54 20F2 METRIC
G.W.P._ 21090500 LOCATION Ocsne Rd. N 4887 112.68 E 310 413.77 ORIGINATED BY Eg
HWY 404 BOREHOLE TYpPE Holtow Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2008.10.21 - 2006,10.24 CHECKED BY ___ meR
SOIL PROFILE SAMPLES |, | w |DYNAMICCONE PENETRATION - N
Egl| % e ST | EMARKS
51, 2|$8] % o e O I 1 DR
= -4
ELEV TlE| ¢ 2|25| & [srErRsTRENGTHKPS A DISTRIBUTION
DEPTH DESCRIPTION HEIRR R 38| £ |o unconener + FiELOVANE y )
1< zleo § |® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page L D % 20 1w 20 D49 e fwumdlorsa s oo
Hg: 251
SILT, some sand, some clay, trace 913:
gravel 1
Very Dense H-1,
Moist i3t I o 3 17 65 15
(TiLL) 13
) g3 100
11 250
j32k
249
248.7 - 3 o
23| END OF BOREHOLE AT 12.3m, 100
BOREHOLE OPEN TO 9.7m AND
WATER LEVEL AT 2.1m UPON
COMPLETION OF DRILLING,
Py instaltation consists of
19mm diameter Schedule 40 PVC pipe
with & 1.52m slotted screen.
WATER LEVEL READINGS:
DATE  DEPTH(m) ELEV.(m)
2008.11.28 37 2513
2009.0206 0.0 261.0
2009.0220 0.4 2614
2009.03.20 0.7 2617
2009.0422 06 2616
20090802 06 260.4
* {sbove ground surface)
+3 % 3. Numbers referto ,535 .
: Sensitivity T (%) STRAIN AT FAILURE




ONTMT4S 0596.GPJ  8/26/09

A
&) L]
RECORD OF BOREHOLE No 08-55 10OF2 METRIC
GW.P._ 2103-0500 LOCATION Doane Rd. N4 887 131.71 € 310 424.00 ORIGINATED BY s
HWY 404 BOREHOLE TYPE __Solid Stem Augers COMPILEDBY _ an
DATUM _Geodetic DATE 2008.10.22 - 2008.10,22 CHECKED BY RPR
OYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « Y IResSISTANCE PLOT “
& ST R - REMARKS
Yo 6 NOSTURE - I
8|« gl8) sl 2 % @ & wn | T1ze :
= ) =4 2z w w - GRAIN Size
ELEV DESCRIPTION clg) g 2|28 2 [SHEAR STRENGTH kPa — ® | oistriBuTioN
DEPTH 3 2| = >33 £ | O UNCONFINED  + FIELD VANE v %)
£z F1EC] @ |o QUCKTRIAXIAL x LABVANE | WATER CONTENT (%)
261.7 o 4 80 120 160 200 20 4 60 «Nm3 IGR sA s ¢
G0 \ASPHALT (50mm) /|
SAND.somegravel,somesiuosily. 1 ss 73 °
occasionat oxide siaining
Compact to Very Dense
Brown 261
Motst
2605  (FLL) 2] ss | 19 °
1.1 SILT, some ciay, some sand, gt
occasional oxide staining "
Loose 10 Compact
€ ovn 260
Moist {13 ] ss 8 o 0 13 74 13
(i) 9
A
Occasional coarse sand pockets & 4| ssi s D 142 45 12
‘r 259
15| ss | 18 o
1
- 258
‘»
1§ ¥
f
4 257
¥ -'< 8 ss 18 o
B
Kt
[ ¥ 256
-7
Sandy 4]
Grey RE
1 7] ss | 19 bi 6 25 55 15
R
255
9
8%
q!
Occasional cobbles A 254}
Very Dense 0 8 Ss 118 o
q}
7
13 253
Q']
252.4 9| ss 1100 o
93 END OF BOREHOLE AT 9.3m. 150
BOREHOLE OPEN AND WATER
LEVEL AT 4.2m UPON COMPLETION
OF DRILLING.,
BOREHOUE BACKEHED WITH
fued [
Coat Next Page +3 . x ¥ Numbers refer to

Sensitivity

20
'535 (%) STRAIN AT FAILURE



ONTMT4S 0596.GPJ 8/26/09

Micistry of )
() Yoy 1]
Gntado
RECORD OF BOREHOLE No 08-55 20F 2 METRIC
GW.P.__ 21090500 LOCATION Doane Rd. N 4 867 131.71_E 310 424.00 ORIGINATED BY _gs
HWY 404 BOREHOLE TYPE _ Soiid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2008.10.22 - 2008.10.22 CHECKED BY RPR
SOIL PROFILE SAMPLES |, | w [RYNANIC CONE PENETRATION s »
w nasne uowo = REMARKS
=9 3 MOSTUNE = X
8l glEel 2l 2 9 o w w | So% | of cran
ol 2 N SIZE
ELEV S al g 21 & 2 [SHEAR STRENGTH kPa S = DISTRIBUTION
DEFTH OESCRIPTION s3] s 38| £ |o unconrined  + Fietovane - y o
sl z|g° @ |e auckTRiaxAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page “ W80 120 160 200 2 4 e km3 IGR A st L
HOLEPLUG TO 0.2m, AUGER '
CUTTINGS TO 0.05m THEN
ASPHALT TO SURFACE.
+3 x 3 Numbers refer lo !sgs
Sensitivity

10

(%) STRAIN AT FAILURE




GRAIN SIZE DISTRIBUTION - THURBER 0596.GPJ 9/24/08

Hwy 404 Extension

GRAIN SIZE DISTRIBUTION FIGURE C1

SILTY CLAY FILL
U.S.5. Sieve size, mesheshnch Size of openings, inches
200 190 5950 40-3[.)- 16 10? 4*3 K inirad 3!14' 11' 1112 3"41’4'6]‘
100 _..—#——':: &
L
90 f’
” o
70
=z
£
= 60
o
i
z
2 I
,—
’
& 40
i
a
30
20 ;{
10
(]
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE lMEDlUMl COARSE FINE | COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
) 08-53 1.83 260.31

WPH# .2109-05-00........ . l

PreparedBy AN..... ... THURBER
Checked By .RPR




GRAIN SIZE DISTRIBUTION - THURBER 0596.GPJ 9/24/08

Hwy 404 Extension
GRAIN SIZE DISTRIBUTION

FIGURE C2

SAND & GRAVEL

U.S.8. Sigve sze, meshesfinch

200 1?0 6950 4[0 30 1|6 109

4

Skze of openings, inchas

:Ii W!f'r 3l|4'1' ‘11&' 3'41/4'6;
100
® /
w 2
70 z
z
g i
= 60
@
‘. wd
u,
7 ,,n/
z %l
o
30
20 s
,:
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM | coarse FINE COARSE | nn o
FINE GRAINED SAND GRAVEL Size
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 08-18 1.68 265.33
WP# .2109-05-00........ . .

Prepared By . AN
Checked By .RPR

THURBER




GRAIN SIZE DISTRIBUTION - THURBER 0596.GPJ 9/24/09

Hwy 404 Extension

FIGURE C3
GRAIN SIZE DISTRIBUTION
SILTY CLAY
U.S.S. Siove sizs, meshesfinch Size of openings, inches
200 100 8050 40 30 16 108 4 3 s M1t T 4146
1w 1 1 i "‘--‘ #J-' L 1 i i i 1 i
_e1”]
% i
%
" /ﬂ
70
. >
z o A
@
w
z
i 50
-
z
S 4
i o/
30
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE IMED!UM l COARSE FINE COARSE | oo
FINE GRAINED SAND GRAVEL Size
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 08-21 1.07 267.03
W.P# .2109-05-00......... . l

PreparedBy AN..................
Checked By .RPR

THURBER




GRAIN SIZE DISTRIBUTION - THURBER 0596.GPJ 9/24/08

Hwy 404 Extension
GRAIN SIZE DISTRIBUTION

FIGURE C4

SAND & SILT TILL

U.S.S. Sieve size, meshesfinch

Sizs of openings, inches

200 1?0 6?50 4|0 30 1'6 108 4 3 3/8'122‘ 3I'4' 11' 11{2‘ 3'41114'8.’
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Hwy 404 Extension
GRAIN SIZE DISTRIBUTION FIGURE C5

SAND & SILT TILL

U.S.S. Sieve size, meshessinch Siza of openings, Inches
200 100 6050 40 30 18 108 4 3 3B A 14 34146
1m 1 1 1 1 4 L.t f: 1 L 1 1
80
/
7
70 /
z %
o ¥
14
ul
Z
i 50
-
z
w
g 40
[T
a
30
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE !MEDlUM l COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 08-20 3.28 265.42
x 08-20 7.68 261.02
A 08-21 6.17 261.93
* 08-48 1.83 263.80
© 08-49 1.07 265.02
o] 08-51 2.59 261.05

WP# .2109-05-00... ... . I

...................... THURBER




GRAIN SIZE DISTRIBUTION - THURBER 0596.GPJ 9/24/09

Hwy 404 Extension
GRAIN SIZE DISTRIBUTION

FIGURE C6
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Hwy 404 Extension
GRAIN SIZE DISTRIBUTION FIGURE C7
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Hwy 404 Extension
GRAIN SIZE DISTRIBUTION

FIGURE C8
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Hwy 404 Extension
GRAIN SIZE DISTRIBUTION

FIGURE C9

GRAVELLY SAND
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Hwy 404 Extension

FIGURE C10
GRAIN SIZE DISTRIBUTION
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GRAIN SIZE DISTRIBUTION - THURBER 0596.GPJ 9/24/09

Hwy 404 Extension

GRAIN SIZE DISTRIBUTION

FIGURE C11
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Hwy 404 Extension
GRAIN SIZE DISTRIBUTION

FIGURE C12
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GRAIN SIZE DISTRIBUTION - THURBER 0598.GPJ 9/24/09

Hwy 404 Extension
GRAIN SIZE DISTRIBUTION

FIGURE C13
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THURBALT 0586.GPJ 9/24/09

ATTERBERG LIMITS TEST RESULTS

Hwy 404 Extension FIGURE C14

PLASTICITY INDEX

SILTY CLAY FILL
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Hwy 404 Extension

ATTERBERG LIMITS TEST RESULTS FIGURE C15
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ATTERBERG LIMITS TEST RESULTS

Hwy 404 Extension

FIGURE C16

SAND & SILT TILL (Clayey Zones)
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ATTERBERG LIMITS TEST RESULTS

Hwy 404 Extension

FIGURE C17
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Hwy 404 Extension

PLASTICITY INDEX

FIGURE C18
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High Fills and Deep Cuts
Highway 404 Extension from Green Lane to Queensville Sideroad

Photograph 1 — View looking north of Doane Road
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High Fills and Deep Cuts
Highway 404 Extension from Green Lane to Queensville Sideroad

Appendix D

Deep Cut - Highway 404 extension, North of Queensville Sideroad
Station 33+200 — 33+700
(Boreholes 08-22 to 08-32)

Record of Borehole Sheets
Laboratory Test Results
Site Photographs
Drawing titled “Borehole Locations and Soil Strata”
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ONTMT4S 0596.GPJ

THRISRR
RECORD OF BOREHOLE No 08-22 10F1 METRIC
G.W.P.__ 21090500 LOCATION N 488928821 E 309 746.91 ORIGINATED BY s
HWY _ 404 BOREHOLE TYPE __Solid Stem Augers COMPILEDBY __ AN
DATUM _Geodetic DATE 2009.01.22 - 2009.01.22 CHECKED BY RPR
DYNAMIC CONE PENETRATION
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= z
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1
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DEPTH s13] ¢ >1338] £ |o UNCONFINED  + FiELDvANE Y %)
A Z|%°| @ |o QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
2739 © w 9 80 120 160 200 20 40 60 m3 I6R sA st o
=4 4k 2
00 topsoiL [~ —
2738 (300mm) = 1] ss | 14 a
%3] SAND and SILT, some clay, race 94
gravel B
Compact to Very Dense 18
Brown 1
Moist g 213
i) gl 2] ss | a 5
14
B
9H 3] ss | 43 o 138 82 19
“-r 272
¢}
: ; 4| ss | s o
14 2n
4]
tid 5 | ss | 51 °
M|
ké
g5 210
187
1116 | s5 | oo ° 5 38 45 11
: 0.150
:n’ 269
4
RE
Rii)
4 | &
Occasional oxidized staining 113 7 | ss [ 100/ °
H 0.150
it
: 267
-4
94
f 8 | s§ | 107 o 0 34 55 1
] 0.150
8y 266
q
134
7
h!
11 265
Ao s [vw °
0.150
Moist to Wet il
[
' B
Continued Next Page +3.x3; Nombesmtorto | B
"7 Sensitivity Ja (%) STRAIN AT FAILURE




ONTMT4S 0596.GPJ 9/23/09

a Ministry of I
Transportation .I
onm THUmen
RECORD OF BOREHOLE No 08-23 20F2 METRIC
GW.P,__ 2109-0500 LOCATION N 4889 337.37 E 309 737.75 ORIGINATED BY ga
HWY _ 404 BOREHOLE TYPE __Soid Stem Augers COMPHED BY __ AN
DATUM _Geodetic DATE 2008.01.20 - 2009.01.20 CHECKEDBY __ RPR
SOIL PROFILE SAMPLES | o w [RENRMIC CONE PENETRATION .
w PLASTIC uauo [~ REMARKS
=92 g Lt MOISTURE ] =X
51 gls8l 2|2 9 ® » w cowrar 28 .
glu| w SIakEl 3 SHEAR STRENGTH wp w wy g | orainsize
ELEV DESCRIPTION =12 &1 2|28 & B — DISTRIBUTION
DEPTH 3|3 >1238| £ |o unconrmeD  + FELDVANE y P
£1= Z|EC| & |e QUoKTRIAAL x (ABVANE | WATER CONTENT (%)
Continved From Previous Page > Q8 120 10 200 P 0 e lwum3lorsas c
SANDmdSiLT,lmoemsomeday.
trace grave!
Very Dense
Brown
wa) 41110 | ss |15/ o
(T 13
; 150
1 o 263
A
41
k53 : 262
s T |- ° 0 6134 5
’ 0.150| .
4 %
1 “HY
-y
. i
260.1 12| ss | 2w °
139 END OF BOREHOLE AT 13.9m. 0.150
BOREHOLE OPEN AND WATER
LEVEL AT 11.9m UPON
COMPLETION OF DRILLING.
Pi instalation consk
25mm diameter Schedule PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE  DEPTH(m) ELEV.(m)
2008.02.06 6.1 267.8
20090220 5.7 266.2
20090320 58 268.1
20000422 54 2685
20090515 &8 268.1
2009.06.05 6.0 267.9
2009.07.10 6.1 267.8
2009.09.02 89 265.0
2000.0821 82 265.7
+3 %3, Numbers referto ,535
’ " Sensitivity 1 (%) STRAIN AT FAILURE




10/16/09

ONTMT4S 0596.GPJ

Ministry of
Transportation

N
St L]
RECORD OF BOREHOLE No 08-24 10F2 METRIC
G.W.P__ 2108-05-00 LOCATION N 4 889 386.52 E 309 728.60 ORIGINATED BY ES
HWY 404 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2009.01.21 - 2009.01.21 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W IRESISTANCE PLOT NATURAL - REMARKS
gal & T oSt vl e x
5|g glS8l 2| 2 % & 8 1w o z8 &
|18l e| 3|o5| & [srearsTrenGTHRPa w2 wel T | Shansee
| ELEV | DESCRIPTION 1€l 2] 21z & DISTRIBUTION
DEPTH B >|38] < |o UNCONFINED  + FIELDVANE Y %)
£z Z[E°] © |e QUCKTRIAAL X LABVANE | WATER CONTENT (%)
276.3 w 40 80 120 160 200 20 40 60 kN3 |GR sA st ¢
001 TOPSOIL (430mm) —
e
275.9 ~A4 1SS 4 276 2
0.4 Sandy SILT, mixed with topsol .
Loose to Compact
Brown
Moist 2| ss| 2 °
G4 5
274.8 J- @
15 SAND and SILT, some clay, trace LK
gravel T4 3]ss| 2 [
Compact to Very Dense A%
Brown ¥
Most ]
(L) 3 274
occass " B 4] ss| es5 ° 2 44 43 1
Moist Jﬂ
occasional sand pockets
ss | & ° 3 40 46 11
U250 273
4 212
e Tss [ow o
- fx 0.150
411
11 271
R
14
1
1T 788 o0 ) 133 52 14
0.125 270
ub
11
i
E114 269
-8
41 8 | ss | 144 °
4 0250
: jﬁ
-R 268
<
116
S | 58 | 100/ 0
0.125 267
Continued Next P
exirage +3, %3, Numbers referto 1535
"7 sensitivity 1o (%) STRAIN AT FAILURE




10/16/09

ONTMT4S 0596.GPJ

Ministry of AR
Transportation . .
Ontario Trman
RECORD OF BOREHOLE No 08-24 20F2 METRIC
GW.P.__ 21090500 LOCATION N 4 889 386.52 E 309 728.60 ORIGINATED BY ES
HWY __ 404 BOREHOLE TYPE _Solid Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2009.01.21 - 2009.01.21 CHECKED BY RPR
SOIL PROFILE SAMPLES | w [RESIMIC SONE FENETRATION .
w I BASTIC uauo [~ REMARKS
a2} hj ot MOISTURE = X &
8w g g% z A S e 3 GRAIN iz
= Z
ELEV aldl w| 3leE| 8 [shEarRsTRENGTH kPa e . s H
DESCRIPTION =|S] & 2]z £ b Oy DISTRIBUTION
DEPTH 15| £ >138 S ] O UNCONFINED  + FIELDVANE Y %)
el Z Z|EC] @ |e QUICKTRAXAL X LABVANE | WATER CONTENT (%)
WFMP@V‘O&SPEQE w 40 80 120 180 200 20 40 60 Wm3 JGR SA si cL
SAND and SILT, some clay, trace ‘
gravel -_4 266
Compact to Very Dense : Wi
Moist :c 41T 1007 ° 1 33 53 13
(TILL) 1] 0.100
ik
: 265
9
14
s 13 °
0.100 264
263.2
13.1 SAND, fine grained
Very Dense 263
Grey
Moist
X © i 8 18
0.075 (St+CL)
262
261.1
52| SAND and SILT, some dlay, trace AL 261 °
gravel, occasional sand pockets 0.075
Very Dense
Grey
Moist
(TiLL)
260
259.5 a
168 END OF BOREHOLE AT 16.8m. 0.050
BOREHOLE OPEN TO 16.2m AND
WATER LEVEL AT 10.6m UPON
COMPLETION OF DRILLING.
BOREHOLE BACKFILLED WITH
HOLEPLUG TO 2.4m, THEN AUGER
CUTTINGS TO SURFACE.
43 x 3. Numbers refer to 1535
' " Sensitivity 16 (%) STRAIN AT FAILURE



10/16/09

ONTMT4S 0596.GPJ

Ministry of
Transportation

| 1
Ontario Tresmen
RECORD OF BOREHOLE No 08-25 10F3 METRIC
G.W.P__ 21090500 LOCATION N 4 889 435.67_E 309 719.44 ORIGINATED BY ES
HWY 404 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2009.01.21 - 2009.01.24 CHECKEDBY ___ RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W IRESISTANCE PLOT " REMARKS
[rIN 4 PLASTIC W“'“ vawo | =
5|, g3 2] 2 © o w w N T R
< 5 GRAIN SIZE
ELEV E a| & % 25 2 [SHEARSTRENGTH kPa P S = | oistriBUTION
DEPTH DESCRIPTION $13| F| 5133| £ |o uxconrneD  + FiELDVANE y %)
£1Z Z|ZC| © |® QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
277.9 u 40 80 120 160 200 20 40 60 wWm3 IGR sa St cL
981 TOPSOIL, organks, trace roots =
Loose = 1 ss 4 9
277.4 Dark Brown EE
o5 \(500mm) TeT °
277.1]  Sandy SILT, mixed with topsol 1]
0.8 Loose 4]
Brown ':% 2188 | 41 217 o 2 46 41 1
Moist
SAND and SILT, some clay, trace 2t
gravel, occasional sand pockets
Dense to Very Dense b &
Brown Ha|ss| a °
Moist
oyl M 276
4]
‘3’ 4| ss| e °
4] 275
14
Occasional sand seams, occasionalsit H{4] 5 | S8 | 61 o 1 40 48 1
seams B
ke
13
| 274
s
L5
e T sSTiow °
Bl 0.125
273
9
1
1
19:
114 h £77)
E~ﬂt VAR -]
0.100
:,.(
13%%
m 27
Hg'
11
¢
Occasional oxidized staining TETEET o
Brown to Grey 4 0.100
f‘ 270
y
.y
144
i 269
Layer of it LI ss ° 0 17 70 13
ing 0.100
ING
Tonbnued Nex P :
age +3 %3, Numbers refer to 155
"7 Sensitivity ¥5 (%) STRAIN AT FAILURE




10/16/09

ONTMT4S 0598.GPJ

(@) Yoyt -
Transportation .
Ontario Tr e
RECORD OF BOREHOLE No 08-25 20F3 METRIC
GW.P.__ 21090500 LOCATION N 4 889 435.67 € 309 719.44 ORIGINATED BY ES
HWY 404 BOREHOLE TYPE Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2008.01.21 - 2009.01.21 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES z Y IRESISTANCE PLOT NATURAL - REMARKS
0 PASTIC  porsTuRe Houo x
1P m§§§2949698919°“"m““§% .
18| g 2|o5| & [shearsTrRencTHIP e v *u| Tz | GRANsize
LV DESCRIPTION l1g] & 2128 Oy DISTRIBUTION
DEPTH A EIRS > 13 8| < |O UNCONFINED  + FIELDVANE Y %)
E1Z Z]ZC| @ |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Pa w 40 B0 120 160 200 20 40 60 kNm3 {GR sA 81 L
SAND and SILT, some clay, trace 34
gravel H
Very Dense 0
Moist A °
(TiLL, 11 !
) 1] 0.075 w57
4
.; 266
C'.: " 002 fo)
JA 0.050
1 265
14
R
kg
1432755 700 o 0 65 31 4
A% 0.125 264
4
2634 J:
14.5 SAND, fine grained, some s#t, trace R
gravel, trace clay
Very Dense L
sene| Mot -
~+4 13 | S8 | 100/ 0®° 2 8 12
15.3 SAND and SILT, some clay, trace Ha: 0.125 (SHCL)
gravel T ’
Very Dense 1
Grey 4
Moist L 262
(TiLL) Hd'|
11112
%k
16 A Y mrw mciowm o
| ‘JI! 0.075 261
c»
"r 260
el
BT SSTI00 °
; 0.100 .
8§ :
o 259
BE
R
4
258.0 Tids o
19.9
Continued Next Page
+3.x3%:

Numbers refer to
Sensitivity

20
B9 (%) STRAIN AT FAILURE



10/16/09

ONTMT4S 0596.GPJ

Ministry of
Transportation

R
S L L]
RECORD OF BOREHOLE No 08-25 30F3 METRIC
G.W.P__ 2108-05.00 LOCATION N 4889 435,67 E 309 719.44 ORIGINATED BY &8s
HWY 404 BOREHOLE TYPE __Soid Stem Augers COMPILED BY __ AN
DATUM _Geodetic DATE 2009.01.21 - 2009.01.21 CHECKEDBY ___ RPR
SOIL PROFILE SAMPLES | o w [RENAMIC CONE PENETRATION _—
w -4 PLASTIC LI = REMARKS
i 7/] Fi oy MOISTURE [
5l gl36| 2 2 9 o w 1w s 28 -
hoe] © 4 w w w GRAIN Si
ELEV Ele| g | 3|28] & [sHEARSTRENGTHKPa o = | bisTRIBUTION
DEPTH DESCRIPTION S|3| 7| 5[3&| 5 |o unconrmned  + FiELDvANE y )
£1= zlgo @ |® QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page w 40 80 120 160 200 20 40 60 KN/m 3 GR SA Si CL
END OF BOREHOLE AT 19.9m, 0050
BOREHOLE OPEN AND WATER
LEVEL AT 12.2m UPON
COMPLETION OF DRILLING.
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m)  ELEV. (m)
2009.02.06 6.9 271.0
2009.0220 6.0 2719
2009.03.20 6.0 2719
20000422 6.7 2722
2009.05.15 5.9 272.0
2009.06.05 6.1 2718
2009.07.10 6.4 2715
2009.09.02 133 264.6
2009.09.21 134 2645
20
4+ 3, % 3. Numbers refer to 15805

Sensitivity 10

(%) STRAIN AT FAILURE




10/16/09

ONTMT4S 0598.GPJ

Ministry of
Transtg)rtation

A
Ortario m.
RECORD OF BOREHOLE No 08-26 10F3 METRIC
G.W.P.__ 2109-05-00 LOCATION N 4 889 484.83 £ 309 710.20 ORIGINATED BY Es
HWY 404 BOREHOLE TYPE  Soid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2009.01.22 - 2009.01.22 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | w  |RESISTANGE = OE _— REMARKS
ui < PLASTIC Lo =
221 9 et HOISTURE war] E X s
5le gi$e| 2| o o o w w e 22|
Q INSI
|8l e | 3125| 8 [shEarstrencTrPa e v o T = | SRansze
LELEV DESCRIPTION w1812 2]28] 2 ———— DISTRIBUTION
DEPTH 131 ¢ >138] £ |0 UNCONFINED  + FiELDVANE Y %)
ElZ Z|EC| @ |® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
278.2 w 40 80 120 160 200 20 40 60 Nm 3 |er sa Sl CL
90| TOPSOIL, organics =
Loose = 1 ss 4 278
2711 Dark Brown =
0.5] \(450mm) /T °
27741 SAND, trace gravel
08 Loose 9
Brown T4 2|88 33 [}
Moist
: 2
SAND and SILT, some clay, trace IG 77
gravel, occasional cobbles 4]
Dense to Compact o14]
Brown .fa ss | 21 o 3 34 52 1
Moist -l
(TILL) n
Very Dense 168 276
?’ 418s] s2 o
i
Ld
. J“ s 1ss |12 275 o
2]
ok
153 274
q:
.: 1K [+
a 0.075
£h
138 273
-
9
REF
Layer of sit .
Very Dense Bl 7] ss o0 o7 o 0 18 78 4
1§88 0.150
-_.( 5
114
B
4.
T4 n
Layer of sand (600mm) B
A%
14 8 | ss | 11w O 167 28
9 0.225
.jé
A% 270
i3
1444
Layer of sit HisTss 50w o
Occasional clay seams, occasional 9 269 0 5 82 13
oxidized staining i 0.128
Brown to Grey
Continued Next P
age +3 %3. Numbers refer to 1535
"7 Senstivity B (%) STRAIN AT FAILURE




10/16/09

ONTMT4S 0596.GPJ

Gt s
Ontario
RECORD OF BOREHOLE No 08-26 20F3 METRIC
G.W.P.__2109-05-00 LOCATION N 4 889 484.83 E 309710.29 ORIGINATED BY _ES
HWY 404

DATUM _Geodetic

BOREHOLE TYPE _Soiid Stem Augers

COMPILED BY __ AN

DATE 2009.01.22 - 2009.01.22 CHECKED BY RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o @ |RESISTANCE ML oF - o | rewanks
ol 3 M meve aml B | R
51« glS8l 22 % ® & 1w o £ .
o1 2 GRAIN SIZE
sl w| 3|ek| & [shearstrRencTHRPR e v "L z
ELEV DESCRIPTION b e | 212 £ ————— DISTRIBUTION
DEPTH g Zlr >33 < | O UNCONFINED  + FIELD VANE y %)
78 Z|E€C] @ le QUCKTRAXAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page u 40 80 120 180 200 20 40 60 wm3 |GR sA 81 cL
SAND and SILT, some clay, trace 19
gravel, occasional oxidized staining 1 268
Very Dense 0
Brown to Grey "
Moist 4 160/ °
i 0.100
I ¥
2 4% 267
<
'
9 1007 o
Layer of sand 3 X 266
g“ 0.100
9]
14
A% 265
1]
:: 00T o 0 57 39 4
R 0.100
Gre! 1
y ;
-0
14
143
8 TXIL 263 4
B 0.075
1
REE
-8
1 262
q
7 T . S °
0.075
c
14 261
8%
4’
14
2
HEE =1 Ste o 260 [ 0 39 50 11
) 0.050
i
i
143 259
4
258.4 ﬂ B "
19.8 END OF BOREHOLE AT 19.8m.
Continued Next Page 3 U3 N refor to g
+7, X% u'be‘.s 155
Senstivity 5 (%) STRAIN AT FAILURE




10/16/09

ONTMT4S 0596.GPJ

Ministry of
Transportation

Ontario

GW.P.___ 2109-05-00

HWY _ 404

RECORD OF BOREHOLE No 08-26

LOCATION
BOREHOLE TYPE __Solid Stem Augers

N 4 889 484.83 E 308 710.29

30F3

METRIC

ORIGINATED BY _E§

Sensitivity " (%) STRAIN AT FAILURE

COMPILED BY __AN
DATUM _Geodetic DATE 2009.01.22 - 2009.01,22 CHECKED BY ___RPR
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ W |RESISTANCE PLOT NATURAL - REMARKS
taol & PASIC  osstume vool L X A
= al<dl @ 20 40 60 80 100 CONTENT z0
Sie 4lzgEl 2 b L} we w wil S8 | eransize
gl ¥ 2128] @ ISHEAR STRENGTH kPa
Y SCRIPTIO! I Sl 212¢¢| & O DISTRIBUTION
DEPTH De ION S13| | 5|138&] £ |o uvconemnen  + FiELOVANE y %)
c1 = z1g° G |e QUICKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page W 0 8 120 160 200 20 40 60 xwm3 JGR sA st oL
BOREHOLE OPEN AND WATER v
LEVEL AT 11.1m UPON
COMPLETION OF DRILLING.
BOREHOLE BACKFILLED WITH
HOLEPLUG TO 2.7m, THEN AUGER
CUTTINGS TO SURFACE.
fe 20
4+3 x 3. Numbers refer to 1595




ONTMT4S 0596.GPJ 2/3/10

Sensitivity

20
1595 (%) STRAIN AT FAILURE

Ministry of -
Transl;)yortation . .
Ontario THUR"
RECORD OF BOREHOLE No 08-27 10F2 METRIC
G.W.P.__ 2109-05-00 LOCATION N 4 889 534.0 E 309 701.1, DEEP CUT NORTH OF QUEENVILLE SIDE RD, ORIGINATED BY &S
HWY 404 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2010.01.18 - 2010.01.18 CHECKED BY TH
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ W IRESISTANCE PLOT NATURAL = REMARKS
w ] S Lm“s ©  woisTURe vl e I &
5 78 B=S o 7] 20 40 60 80 100 CONTENT ERY
216w gzl 2 . L L 1 we w we| 58 | cramsize
ELEV DESCRIPTION Sla| g | 2|2g] & [sHEARSTRENGTHKPa AN DISTRIBUTION
DEPTH g =l =13 3 < | O UNCONFINED + FIELD VANE Y %)
sl % Z|EC| @ |e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
2738 i 20 40 60 80 100 20 40 60 kN/m3 JGR sA s8I cL
0.0 ORGANICS, some clay, trace sit I~
Loose =
273.4 Dark Brown [ v ss ¢
04 Damp / HY*
SAND and SILT, trace clay, trace K
gravel m 273
Loose to Very Dense {111 2 38 8 o 1 35 55 9
Brown 1§
Damp 18K
(TiLL) .
Y
{1 3 88 26 272 Q
lHd
H:
QOccasional cobble 144 4 | ss | 43 S} 0 40 53 7
i J” 271
1115 | ss | 104 o
1 02
_:ﬁ[
T 270
9
112
411 6 | ss | 50 o
L' T 269
4
BKE
18] 268
941 7 1 85 [ 100/ o
114 0.125
i
14 267
114
W] -
g A4
418 8 | ss | 100/ S 0 42 53 5
g 0255 266
Q'
114
]
I 265
H s o
B 0.125
264
Continued Next Page
+3 x 3. Numbers refer to




ONTMT4S 0596.GPJ  2/3/10

a Ministry of -
Transportation .
Ontario THUSSER
RECORD OF BOREHOLE No 08-27 20F 2 METRIC
G.W.P.__ 21090500 LOCATION N 4 889 534.0 E 309 701.1, DEEP CUT NORTH OF QUEENVILLE SIDE RD. ORIGINATED BY ES
HWY 404 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2010.01.18 - 2010.01.18 CHECKED BY TH
DYNAMIC CONE PENETRATION
SOl PROFILE SAMPLES o W IRESISTANCE PLOT NATURAL - REMARKS
l..I_J %) 5 PLASTIC MOISTURE LIQUID - X
I wl|l<3] & 20 40 80 100 T comenr WTL 5 &
2lEl .| ¢ ZE| z e b — wp w w| 58 | oramnsize
LELEV DESCRIPTION cl2] & | Z|25] 2 [SHEARSTRENGTHKPa e DISTRIBUTION
DEPTH g 2| r >138| < |o UNCONFINED  + FIELDVANE v %)
|2 Z21E°| @ |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page “ 0 4 s 80 100 20 4 6 kim3 |oR sA st cL
SAND and SILT, trace clay, trace g
gravel T4
Very Dense 1
Grey 35 g
Da:“’ T ss T, o
e 0.100 263
H
41
g 262
261.5 RC: 21 o e 07 o
123 END OF BOREHOLE AT 12.3m. 0.075
Piezometer installation consists of
18mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH(m)  ELEV.(m)
20100202 7.5 266.3
+3 %3, Numbers referto

Sensitivity

20
585 (04) STRAIN AT FAILURE




ONTMT4S 0596.GPJ  2/3/10

Ministry of
Transportation

Ontario
RECORD OF BOREHOLE No 08-28 10F2 METRIC
GW.P.__ 2109.05-00 LOCATION N 4 889 583.1 E 309 692.0, DEEP CUT NORTH OF QUEENVILLE SIDE RD. ORIGINATED BY ES
HWY 404 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2010.01.19 - 2010.01.19 CHECKED BY TH
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES 5 W IRESISTANCE PLOT " - REMARKS
e w'i%é 20 40 60 80 100 |"  omen | ES &
Slg | | 4 = z e e i S wp w wie| 28 | cransize
ELEV DESCRIPTION S1a| | 2]/28]| & [SHEARSTRENGTHKPa o DISTRIBUTION
DEPTH 3 2| r >123% < | O UNCONFINED  + FIELD VANE Y %)
I Z1EC| @ |e QUCKTRAXAL X LABVANE | WATER CONTENT (%)
274.6 w 20 40 60 80 100 20 40 60 /m3 {Gr sA st oL
00 organics - o
{ oose .-47-!
02] \ o o g 1] ss| 5 o
Damp ! At
(225mm) H: 0 274
SAND and SILT, trace clay 1Y
Loose to Very Dense 1y 2 | ss a2 ° 0 40 853 7
Brown 14
Damp i
(TILL) TN
‘<j. 273
] 3| ss | a4 o
1t
g
;1& 41 88| 62 272 o 0 26 67 7
c
14 5 | ss | 105 °
g 0.275
-t
T 271
3:
A
i
4
11 270
1] 6 | ss | 101 °
R0
14:
43
L 269
Hd']
17| ss | 1z o
4’ 0.250]
Hq: 268
114
.9
: AV
267
A1 e | ss | 16 o
0.225
C
114
266.2 -
8.4 SAND, some gravel
Very Dense B 266
Brown o
Molst oy
L o
265.1 - ss | 124 10 82 8
941 SAND and SILT, trace gravel g . o (sicL)
Very Dense T4 265
Brown s
Continued Next Page
+3 %3, Numbers refer to

Sensttivity

20
‘5‘1%5 (%) STRAIN AT FAILURE




ONTMT4S 0596.GPJ 2/3/10

a Ministry of ]
Transportation . l
Ontario THUNBEN
RECORD OF BOREHOLE No 08-28 20F2 METRIC
GW.P__ 2109-05-00 LOCATION N 4889 583.1 E 309 632.0, DEEP CUT NORTH OF QUEENVILLE SIDE RD. ORIGINATED BY Es
HWY 404 BOREHOLE TYPE __ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2010.01.19 - 2010.01.19 CHECKED BY TH
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATURAL REMARKS
i o -4 PLASTIC Bovid *i
- wl%Z2l 8 20 40 6 8 100 cowrar W 55 &
a% Wlzg] z P — wp w w, | D8 | cransizE
Tl w 251 2 |SHEAR STRENGTH kPa s
L ELEV DESCRIPTION 18] & 21z2| £ e e DISTRIBUTION
DEPTH A bt >13 5 < | o UNCONFINED + FIELD VANE v %)
£l = Z|ZC| @ |e QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page “ 20 4 60 8 100 0 4 kN/m3 JGR SA SI cL
iy -
10.1 Moist
(TiLL)
SAND, some sitt, trace gravel
\Blery Dense 264
Town
Noist ss | 105/ d
0.250
263
SS | 100/ o
0.125
262
261.3
13.3 SAND and SILT, trace gravel
Very Dense R
Grey 1] 261
Damp 112 | ss | 100 o
e : 0.150
Q]
14
|
d 260
Hq:
1A
%
259.2 131 S5 3007 9
15.3 END OF BOREHOLE AT 15.3m. 0.100
BOREHOLE OPEN AND WATER
LEVEL AT 7.3m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
HOLEPLUG TO 11.8m, THEN
CUTTINGS TO SURFACE.
43 x 3, Numbers refer to 1535
2 Sensitivity ¥ (%) STRAIN AT FAILURE




ONTMT4S 0596.GPJ  2/3/10

Ministry of A
Transportation .l
Ontario T UBRn
RECORD OF BOREHOLE No 08-29 10F2 METRIC
GW.P,__ 21090500 LOCATION N 4 889 632.3 E 309 682.8, DEEP CUT NORTH OF QUEENVILLE SIDE RD. ORIGINATED BY ES
HWY 404 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2010.01.19 - 2010.01.19 CHECKED BY TH
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W IRESISTANCE PLOT > REMARKS
iyl 2 —a‘ PLASTIC VRAL  ouio -
5 AEFIR 20 40 80 100 | el BN &
2lEl W ¥IZE| 3 EAR STRENGTH Pa wp w w | 5¢ | oransize
LELEY. DESCRIPTION clel g 2| 22| 2 [SHEARSTRENGTHKPa e DISTRIBUTION
DEPTH < 2| & 5133 < | O UNCONFINED + FIELD VANE v %)
=12 ZlEC1 @ |e QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
2135 w 20 40 60 80 100 20 40 60 Wim3 JGR SA 81 CL
00/ oreaNics e
Loose —
2731 Dark Brown :_.:.. 1 Ss 4
04\ pamp /&7 273 o
Sandy SILT, trace clay i
Compact to Very Dense J
Brown Jl2]ss]| 2 g
Damp g1
(TiL) Rk
J 212
i 3lss| = q 0 1 90 9
14
8%
qf4 4 | ss | 75 n s
Y
y
< 5 8s 122 o 0O 24 67 9
11 270
g )
d:
148
11 269
21} 6 | ss | 000 |7 [
4 01507 -
yE
114 268
A
at
. < o
267.0 7%
6.4 SAND, some silt, trace gravel 267
Very Dense
Brown
Moist
266
88 o
264.9 265
8.5 SAND and SILT, trace clay, trace
gravel
Very Dense
Grey
Damp $S {100/ ] - o
(L) o125«
264
Continued Next Page
niinu 9 +3 %3 Numbers refer to @

1545
Sensitivity %

(%) STRAIN AT FAILURE




ONTMT4S 0596.GPJ 2/3/10

Ministry of |
Transportation
Ontario . l

THURBDaR
RECORD OF BOREHOLE No 08-29 20F2 METRIC
GW.P.__ 21080500 LOCATION N4 889 632.3 E 309 682.8, DEEP CUT NORTH OF QUEENVILLE SIDE RD. ORIGINATED BY ES
HWY 404 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2010.01.19 - 2010.01.19 CHECKED BY TH
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x " ; RESISTANCE PLOT MATURAL - REMARKS
LASTIC  poisTuRE [T o
E NEEIR 20 40 60 80 100 |™  ame | £ &
21 & L= z e es——— wp w wil 58 | oramnsize
olg| ¥ 219 al 2 ISHEARSTRENGTHkPa
ELEV DESCRIPTION 1S & 2)lz81 £ R s DISTRIBUTION
DEPTH é 3 E > 8 o) § O UNCONFINED + FIELD VANE y (%)
£z Z|EC| @ |e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page . 2 4 & 8 100 20 4 e knm3 JeR sA st cL
SAND and SILT, trace clay, trace Q9
gravel 1
Very Dense -1
Grey 35 263
Damp 3 °
ILL R
L) 0100} °
|
§: 262
i
s €1 o om0 i °
H 0.075 ]~ |
1 L 2t
g
;| kF
-l
g 260
259.7 o
13.8 END OF BOREHOLE AT 13.8m.
Piezometer installation consists of
18mm diameter Schedule 40 PVC pipe
with a 1.52m siotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m) ELEV. (m)
2010.02.02 6.4 267.1
20
+3 %3, Numbers refer to 15¢'5

Sensitivity 10 (%) STRAIN AT FAILURE




ONTMT4S 0596.GPJ 2/3/10

Ministry of -
Transportation .l
Ontario
RECORD OF BOREHOLE No 08-30 10F2 METRIC
G.W.P,_ 2109-0500 LOCATION N 4 889 681.4 E 309 673.3, DEEP CUT NORTH OF QUEENVILLE SIDE RD. ORIGINATED BY ES
HWY 404 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2010.01.18 - 2010.01.19 CHECKED BY TH
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ W IRESISTANCE PLOT " REMARKS
Mol = PLASTIC ot vauo | &
5 al28| @ 20 60 80 100 |7 wrl 55 &
olel W | 41221 2 e wp w we| 38 | oransize
ELEV DESCRIPTION 18| ¢ | 2|25| 2 [sHEARSTRENGTHKPa A DISTRIBUTION
DEPTH 3 2l r 5138| £ |o unconFiNeD  + FiELDVANE y %)
12 Z|g©| @ |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
2716 uw 20 40 60 80 100 20 40 60 Wm3 IGR SA Si CL
00 orgANICS =]
Loose —1 1|ss | s °
271.1 Dark Brown —
04 \Damp 42 o
35 271
270.8]  SAND and SILT, trace clay, trace B
08 roots and rootlets g3
Loose 4l 2 | ss | 12 o
Brown A d
Damp 24N
SAND and SILT, trace clay, trace i
gravel ) :Z 270
Compact to Dense 13| ss | a2 o 0 27 66 7
Brown h
Damp 2y
(TILL) 4
Sand pockets
Very Dense I3 41 88 69 - o
ith
ss | 12 o
0. ')'25_
268
267.4
4.1 SAND, fine grained, trace gravel A
Very Dense A
Brown Lo,
Moist - 267
16| ss | 107 ° 1.8 16
(SHCL)
Y 266
265.5 L
6.1]  SAND and SILT, trace clay, trace gty 7 | SS | 100/ o
gravel {4 0.125
Very Dense RN
Brown B 265
Damp "
(TILL) g
114
A
s =T 264 5
I} 0.100
B
1
i
AN 263
-1
T4 5T s5 160/ o
Lj 0.125
ifg 262
14 )
Continued Next Page 20
+3 %3, Numbers refer to 1585
X Sensitivity P° (%) STRAIN AT FAILURE



ONTMT4S 0596.GPJ  2/3/10

Ministry of
Transportation

Ontario . .
RECORD OF BOREHOLE No 08-30 20F2 METRIC
GW.P.__ 2109-05-00 LOCATION N 48896814 E 309673.3, DEEP CUT NORTH OF QUEENVILLE SIDE RD. ORIGINATED BY _ES
HWY 404

BOREHOLE TYPE _ Solid Stem Augers

COMPILED BY AN

DATUM _Geodetic DATE 2010.01.19 - 2010.01.19 CHECKED BY ™
SOIL PROFILE SAMPLES | w DYNAMIC CONE PENETRATION -
x 2 pasne | NARAL . REMARKS
= g S fpwnd MOISTURE ) =T &
= nl<?d @ 20 40 60 80 100 CONTENT 3 O
R wlzgl z Ll i ] we w w | 32 | crainsize
ELEV S| ¥ 31251 © |SHEARSTRENGTH kPa 2
DESCRIPTION -2 & 2{Z28] E b Oy DISTRIBUTION
DEPTH 3|3 e >138| < |O UNCONFINED  + FIELDVANE Y %)
A Z[€C] © |o QuickTRIAXAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kim3 lGR SA 81 oL
SAND and SILT, trace clay, trace LB
gravel
Very Dense A%
Srey ; 26
Damp : 1
i) 255 N IS T o
4 0.125
260
259.2 U188 110w o
123 END OF BOREHOLE AT 12.3m. 0.125
BOREHOLE BACKFILLED WITH
BENTONITE HOLEPLUG TO 11.8m,
THEN CUTTINGS TO SURFACE.
+3 %3, Numbers refer to 1535
"7 Sensitivity 1 (%) STRAIN AT FAILURE




ONTMT4S 0596.GPJ 2/3/10

a Ministry of |
Transportation .l
Ontario “THUsBER
RECORD OF BOREHOLE No 08-31 10F1 METRIC
G.W.P.__ 2109-05-00 LLOCATION N 4889 730.6 E 309 664.5, DEEP CUT NORTH OF QUEENVILLE SIDE RD, ORIGINATED BY ES
HWY 404 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2010.01.20 - 2010.01.20 CHECKED BY TH
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o« WY IRESISTANCE PLOT NATURAL REMARKS
U g 3 & PASIC  sme w0l b
= wl<3s] & 20 40 60 80 100 |7 Tl 38 &
ole Wizgl z L wp w wel 58 | oransee
alg| u 231928 O |SHEAR STRENGTH kPa
ELEV. DESCRIPTION ke & 2{z2| £ e O DISTRIBUTION
DEPTH 3 2| 513 3 < | O UNCONFINED + FIELD VANE Y %)
£1Z Z|&©°| @ |e QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
268.6 w 20 40 60 80 100 20 40 60 kN/m3 |GR SA SI oL
001 vopsoiL: (150mm) —~
0.2 SAND AND SILT, some clay, trace 1 ss 3 °
roots and rootlets H
Very Loose
Dark Brown 268
Damp
267.4 2| ss | 11 o
1.1 SAND, fine grained, trace gravel
Compact
267.0 Brown
1.6] \Damp ; 267
Sandy SILT, trace clay, trace gravel 114 3| S8 2 °
Cormpact to Very Dense 1
Brown A
Damp kL
(TiLL) @
J“:@ ss | 26 266 o 0 23 68 9
9.
Jé4 5| ss | 1w °
‘B 0.250
0l
A 265
3.
114
8% Yy
44 6} ss | 100/ 264 = 131 61 7
4 0.150
N
Q9
{48
A 263
471
M7 Tss SH o
. REN) g =
9. =g )
k =
B =
41 H
1Y j»
260.8 8 [ ss 0w 261 o
7 END OF BOREHOLE AT 7.7m. 0.125
BOREHOLE OPEN AND WATER
LEVEL AT 5.2m.
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with 8 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m)  ELEV. (m)
2010.02.02 4.2 264.4
4+ 3 x 3. Numbers refer to

Sensitivity

20
‘5?65 (%) STRAIN AT FAILURE




ONTMT4S 0596.GPJ 2/3/10

Ministry of
Transt;yortation

AR
THURBER

Ontario
RECORD OF BOREHOLE No 08-32 10F1 METRIC
G.W.P.__ 21030500 LOCATION N4 889 779.6 E 309 655.4, DEEP CUT NORTH OF QUEENVILLE SIDE RD. ORIGINATED BY ES
HWY 404 BOREHOLE TYPE _ Solid Stem Augers COMPILED BY AN
DATUM _Geodetic DATE 2010.01.20 - 2010.01.20 CHECKED BY TH
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o 4 |RESISTANCE PLOT NATURAL - REMARKS
e 2 3 Lt MOISTURE wmr| E & &
’5 n]<8d » 20 40 60 80 100 CONTENT z Q0
= wlzEl 2 T TP —a—— we w wi| 58 | cransie
ELEV ala| ¢ 31285 Q ISHEAR STRENGTH kPa
e DESCRIPTION =ls] & 2|28 E e DISTRIBUTION
DEPTH s|3| ¢ S138| £ |o UNCONFINED  + FIELD VANE Y %)
e = z O] @ |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
266.2 w 20 40 60 80 100 20 40 60 w/m3 JGR SA si CL
00| topsoiL: (175mm) I~
021 SAND and SILT, some clay, trace 4431 | ss | 4 266
roots and rootiets 158
2655|  Loose 5L °
- Dark Brown -1
08 \ Damp /
SAND and SILT, trace clay, trace 2 s8s | 2 )
gravel N 0
Compact to Dense INRS 265
Brown 4]
Damp 1 B o
2643 (ML) 113 | ss | a0
19 SAND, fine grained o
Dense
Brown 264
Damp . (<]
263.5 “.o44 1 88| 36
27]  SAND and SILT, trace clay, trace 4 o
gravel T
263.0 Dense 1
32 Brown
- Damp A 5 sS 80 263 T
(TiLL)
SAND, fine grained, trace gravel X
Very Dense
Brown
2620] DA™ "
43 Sandy SILT, trace clay, trace gravel 262
Very Dense
Brown 6 | ss | 1om o
Damp
(TILL) 0.250
261
260.0 7 | sS | 100/ o
6.2 END OF BOREHOLE AT 6.2m. 0.150
BOREHOLE OPEN AND DRY UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
HOLEPLUG TO 4.3m, THEN
CUTTINGS TO SURFACE.

20
3 3. Numbers referto
X Sensitivity 685 (o4) STRAIN AT FAILURE




GRAIN SIZE DISTRIBUTION - THURBER 0598.GPJ 9/23/09

Hwy 404 Extension
GRAIN SIZE DISTRIBUTION FIGURE D1

SAND & SILT TILL

U.S.8. Sieve size, meshesinch

200 100 6050 40 30 16 108 4 3 382 W1 1ur 4148
1m 1 L 1 1 H =;im ] 5 1 [ ] 1
90 //;
o Al
70 /.(
2 7
£ L/
& P /
£ 50
é 40 }(/
¢ ¥
30 W_..
" 11
" £
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE IMEDIUM ‘ COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL Size
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 08-22 2.51 265.50
X 08-22 3.25 264.76
A 08-22 3.89 264.12
* 08-23 1.83 272.11
O] 08-23 4.65 269.29
Lo ] 08-23 7.70 266.24

W.P# .2108:05-00........ . l

Prepared By AN.................... THURBER




GRAIN SIZE DISTRIBUTION - THURBER 0596.GPJ 10/16/09

Hwy 404 Extension

FIGURE D2
GRAIN SIZE DISTRIBUTION
SAND & SILT TILL
U.S.S. Sieva size, meshesfinch Size of openings, inchas
200 100 6050 40 30 16 108 4 3 3B Mt 1 34146
1m 1 1 T i 1 2R 1 i i L i
! ;y:
9% &
80
70 A
Z
£ /
E & d
[s4
w
2 s
|l
g ’ i i
11}
a u
2 y /
20 A
10 /
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILY and CLAY FINE l MEDIUM l COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 08-23 12.27 261.67
X 08-24 2.51 273.79
A 08-24 3.25 273.05
* 08-24 6.16 270.14
® 08-24 10.72 265.58
L] 08-25 0.99 276.91
W.P# .2109-05-00......... . l
PreparedBy .AN..................... THURBER
CheckedBy RPR.................




GRAIN SIZE DISTRIBUTION - THURBER 0596.GPJ 10/16/09

Hwy 404 Extension .
GRAIN SIZE DISTRIBUTION FIGURE D3

SAND & SILT TILL

U.S.8. Sieve size, meshesfinch Siza of openings, inches
200 100 6050 40 30 16 108 4 3 W/ 1t L 3414 6"
1m 1 L.l 1 i H f:“‘ 1 1 i [l 1 1
%0 7z
0 / f
70 3
> /
: /
= 60
% /
g2 s
£ |
e
: /
40
o
i /
30 %
20
10 .
o ﬂ‘ﬁ
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE l MEDIUM [ COARSE FINE COARSE | o o
FINE GRAINED SAND GRAVEL Size
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
) 08-25 3.28 274.62
x 08-25 13.78 264.12
A 08-26 1.75 276.45
* 08-26 7.70 270.50
® 08-26 13.76 264.44
e 08-26 18.31 259.89

W.P# .2109-05-00........

Prepared By AN.................... THURBER
Checked By .RPR




GRAIN SIZE DISTRIBUTION - THURBER 0596.GPJ 2/5/10

Hwy 404 Extension

GRAIN SIZE DISTRIBUTION

FIGURE D4

SAND & SILT TILL

U.8.8. Sieve size, meshesfinch

8

Sizs of openings, inches

200 100 6050 40 108 4 3 asN 31.4' 1" 1402 3“41/4" 6"
100 i L.l 1 - ’¥=-‘-.71 4 i 1 1
=3
90
- /
70
z /4
£
60
e /
i
4
T 50
-
Z
S 40
: /
a
30 //
20 //
10 /
£*‘flu
0
0.0001 0.001 0.01 0.1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE l MEDIUM I COARSE FINE COARSE | oo e
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 08-27 1.07 272.72
b 4 08-27 2.59 271.20
A 08-27 7.74 266.05
* 08-28 1.07 273.50
W.P# .2109-05-00........ . l

THURBER




GRAIN SIZE DISTRIBUTION - THURBER 0596.GPJ 2/5/1C

Hwy 404 Extension

FIGURE D5
GRAIN SIZE DISTRIBUTION
SILT
U.S.S. Sieve size, meshes/finch Size of openings, inches
200 100 6050 40 30 186 108 4 3 38N 341 sine 34 14" 6"
100 e N —
. AN/
A
80
/ /
70 A
2 I
: /
= 60
i !
w
=z
i 50 i
: Al
3
g 4 P
wl
* /
* /
Al ¥
20 £ A
oyl
0 'd >q
o >
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE IMED!UMI COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIze
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 08-25 9.19 268.71
b 4 08-26 6.17 272.03
A 08-26 9.21 268.99
* 08-29 1.83 271.64
W.P# .2109-05-00........ . .

THURBER




GRAIN SIZE DISTRIBUTION - THURBER 0596.GPJ 2/5/10

Hwy 404 Extension
GRAIN SIZE DISTRIBUTION

FIGURE D6

SAND

U.8.8. Sieve size, meshesfinch

Size of openings, inches

200 100 6050 40 30 16 108 4 3 3482 wat 1t ot 3" 41946
1m 1 L1 L 3 i I3 1 E é- 1 i 1 1 1 1
il L
90 v ”
/ "y
AL
% )
f{
70
: I
E 60
: !
w
z
i 50
}_
z
o
Q 40
il
o
30 =
/|
20 )
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE ]MED|UM ] COARSE FINE COARSE | o o
FINE GRAINED SAND GRAVEL SiZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 08-24 13.75 262.55
b ¢ 08-25 15.28 262.62
A 08-28 9.30 265.27
* 08-30 4.80 266.76
W.P# .2109-05-00........ . .
Prepared By .AN.................... THURBER
CheckedBy .TH.....................




GRAIN SIZE DISTRIBUTION - THURBER 0596.GPJ 2/5/10

Hwy 404 Extension

GRAIN SIZE DISTRIBUTION

FIGURE D7

SANDY SILT TILL

U.S.8. Sleve size, meshesfinch

Size of openings, inches

200 100 8050 40 30 16 108 4 3 2 A1 fu2e 3°41/4" 6
1m 1 k 1 1 - é-%l ' i 1] 1 1 1
% 4
80 /
7
70
Z
E 60 /
© o
i
2 §
i 50 i
}—-
=
5]
& 40
i
o
30
20
10 F
0
0.0001 0.001 0.01 0.1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE ] MEDIUM I COARSE FINE COARSE | ~pn &
FINE GRAINED SAND GRAVEL Size
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 08-28 2.59 271.98
b 4 08-29 3.28 270.19
A 08-30 1.83 269.73
* 08-31 2.59 266.00
® 08-31 4.65 263.94
WP .2109-05-00........ . .

Prepared By . AN

THURBER




High Fills and Deep Cuts
Highway 404 Extension from Green Lane to Queensville Sideroad

Photograph — View looking north, Borehole 08-22

Photograph — View looking south, Borehole 08-24



High Fills and Deep Cuts
Highway 404 Extension from Green Lane to Queensville Sideroad

Photograph — View looking north, Borehole 08-25



High Fills and Deep Cuts
Highway 404 Extension from Green Lane to Queensville Sideroad

<

Photograph — View looking north, Borehole 08-26
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& A AnD/OR MiLLMETRes | GWP No 2109-05-00
° P UNLESS OTHERWISE SHOWN [™"HIGHWAY 404 EXTENSION

DEEP CUT NORTH OF QUEENSWILLE SIDEROAD

STATIONS 33+200 TO 33+700
BOREHOLE_LOCATIONS AND SOii._STRATA

A SHEET

NBL

7).dwg

el

—
j e
i / ; \\\"\\-\
f ‘l i i —_— TT—
! f / i T
/ / / &
/ / | P
/ /
/ { { /
KEYPLAN
LEGEND
e ——— e Borehole
SCALE 1:2000 Borehole and Cone
Blows /0.3m (Std Pen Test, 475J/blow)
Blows /0.3m (60" Cone, 475J/blow)
08-22 08-23 08-24 0825 08-26 08-27 Pressure, Hydraulic
“' "" "' ‘?‘ "' Water Level
SANDY SILT SAND Head Artesian Water
280 MIXED WITH TOPSOIL| \ TRACE GRAVEL | Piezometer
N Loose \ N Rock Quolity Designation (RQD)
- Elicamanatls ~. Auger Refusal
p % b i c“;cjf ;°Q\ ELEVATION NORTHING EASTING
LU HH I hooAss B4 L BT 268.0 4 880 2882 | 309 7469
OAS b e st R T T L & B 273.9 4 889 337.4 | 309 737.8
oot T ! ST 776.3 | 4 889 386.5 | 308 728.6
o, RLIRNEARNI 1077 J RRRCRRRERRERS L) < NGRE 277.9 4 889 4357 | 309 719.4
oo F 5 T S hooAtss LR o sl R 278.2 4 889 484.8 | 309 710.3
1 3114 SZ o m&” SERRANEES WY PASCEE 273.8 4 889 534.0 | 309 701.1
| LRI R LT N A 274.6 4 889 5831 | 309 692.0
e ey it 2 273.5 4 889 632.3 | 309 682.8
LAE ’ 100k id LELS T JOOARL | 271.6 4 889 681.4 | 309 673.7
- =S b e Hlaboodors L 1 PHE hooAwo[ 491 - 286.6 4 889 730.6 | 309 664.5
a1 o i coAis 1L T8[1TME ; 266.2 4 889 779.6 | 309 655.4
APl | P [T T AT ‘@’BH’
o0, : 00/1050 | 1
> P{: 2 < : N
256 256
SAND & SILT TILL \_SAND \ SAND [SAND & SILT TILL
TRACE GRAVEL, TRACE TO SOME CLAY, FINE GRAINED, SOME SILT, TRACE GRAVEL, TRACE CLAY SOME GRAVEL TRACE GRAVEL, TRACE CLAY, _NOTES-
OCC. COBBLES, OCC. SAND POCKETS Very Dense Very De Very Dense i B )
Compact to Very Dense ory bense ')Qem%m?&?mﬂ% hav; mbﬁ:ﬁr croen Y
SOME CLAY, d from geological evid
248 Loose 248 2) This drawing is for subsurface information only. Surface
details and features are for conceptual illustration.
GEOCRES No. 31D-492
0 80 120m H 1:2000 g
L 3 t — y i DATE | BY DESCRIPTION
L DESIGN _RPR JCHK PKC JCODE _B_OAD [DATE  MAR. 2010
o] 8 16 24m V 1:400 DRAWN _MFA [CHKAE;EWE [STRUCT ows

LENAME: ,\omrurg 9\1603\08\4
ngDAT%;a‘orO‘l. \‘O\-’&-‘aﬁm



High Fills and Deep Cuts
Highway 404 Extension from Green Lane to Queensville Sideroad

Appendix E

High Fill and Deep Cut - Queensville Sideroad, Station 9+550 — 10+300
(Boreholes 08-61, 08-33 to 08-38, 08-38A, 08-33A, 08-39 to 08-47, QSR4-1 to
QSR4-5 and 301 to 303)

Record of Borehole Sheets
Laboratory Test Results
Site Photographs
Drawing titled “Borehole Locations and Soil Strata”



ONTMT4S 0596.GPJ 9/24/08

@ Ministry of
Transportation

AR
Ontario Trunsen
RECORD OF BOREHOLE No 08-61 10F2 METRIC
G.W.P__ 21090500 LOCATION N 48889558 € 300342.6 ORIGINATED BY GA
HWY __ 404 BOREHOLE TYPE _Solid Stem Augers COMPILED BY __ wM
DATUM _Geodetic DATE 2008.07.15 - 2008.07.15 CHECKED BY ____AEG
SOIL PROFILE SAMPLES |, u [RESNC GONE PENETRATION e
[ REMARKS
Eal & PASTC  pestume vl e x
= alg8] & 20 40 60 80 100 MM e 0 &
S ® w g ;E z I 1 f 1 . wp w w, Dg GRAIN SIZE
LBV DESCRIPTION ele| €| 2|2g] 2 [SHEARSTRENGTHKPa b Oy DISTRIBUTION
DEPTH sls| F >138] < |o unconrmep  + FELDvAne y %)
ElZ Z]|ZC| © |® QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
284.9 w 40 80 120 160 200 20 40 60 km3 |Gr sA st oL
901 TOPSOIL: (200mm) [~
0.2 SAND, some gravel, trace sk, frace “l1]ss | 10 o
clay
Loose to Compact
Brown
Moist
284
2|ss| 20 b 1376 8 3
283.4
18| SAND and SILT, trace grave, tracs o 31 ss | 500 o
some clay
Very Dense 3
8 283
(TiLL) ol
44 41 88 | 114 o 4 45 36 15
282
Fine grained sand layer 51 88 | 10¥ ©
150
281
6] ss |13 °
280
Q .
g%
219
7| ss | 107 °
T 2 49 38 10
oF.
1 218
.
14
318 55 70w °
g 150
N 27
14
276.2 ot
8.7 SILT, some sand, trace clay 9 1]
Very Dense 114 276
Brown to grey .
Wet SS | 100/ o
(T
150 0 24 68 8
A 4
I8
tnued Next P
Con ext Page +3, %3, Numbers refer to 1535
' Sensitivity T (%) STRAIN AT FAILURE




ONTMT4S 0596.GPJ  10/20/09

G Ministry of M
Transportation .
Ontario THURBa"
RECORD OF BOREHOLE No 08-61 20F2 METRIC
G.W.P.__ 2109-05-00 LOCATION N 4888 955.8 £ 309 342.6 ORIGINATEDBY GA
HWY 404 BOREHOLE TYPE _ Soiid Stem Augers COMPILED BY WM
DATUM _Geodetic DATE 2008.07.15 - 2008.07.15 CHECKED BY ___ AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o W |RESISTANCE PLOT — v | Remarks
Ha § M“s"c MOSTURE L'“”Lm - X
5 w]|<8] @ 20 40 60 80 100 conTent S &
291 wlz21 2 L L wp w wel 58 | cramsize
ELEV 1| %1 2lo5] © ISHEARSTRENGTHKPa t S
DESCRIPTION slE1 5] 2128 & e DISTRIBUTION
DEPTH Si3| F| 3|238] T |o unconFiNedD  + FIELDVANE Y %)
g1z 22| @ |e QUICKTRIAXAL X LABVANE | WATERCONTENT (%)
Continued From Previous Page w 40 80 120 160 200 20 40 60 KN/m3 IGR SA S| CL
SILT, trace sand, some clay, q g
occasional iron oxide staining B
Very Dense |
Brown to grey A
Moist I
iy gtjaol ss [ av °
: j, 150 274 0 2 80 18
q.
'”" 273
Mo s 17w °
1F 150
.a'
ki 272
g’ |
4
114z | ss 128/ | °
o .150 2n
q1]
1
q't 270
269.6 D i oot 114 X °
153 END OF BOREHOLE AT 15.3m. 075
Piezometer instafiation consists of

19mm diameter Schedule 40 PVC pipe
with a 1.52m siotted screen.

WATER LEVEL READINGS:
DATE DEPTH(m) ELEV.(m)
2008.07.16 9.6 275.3
2008.07.28 9.6 275.3
2008.09.17 7.9 2770
2008.10.24 101 2748
2008.11.28 110 2738
2008.02.06 7.6 27113
2008.02.20 7.2 2117
2009.03.20 8.0 276.9
2009.04.22 78 277.3
2009.05.15 8.2 276.7
2009.06.05 8.9 276.0
2009.07.10 8.7 276.2
2009.07.16 9.6 275.3
2008.07.28 96 275.3
2008.09.02 9.0 275.9
2009.09.21 9.2 275.7

3 3. Numbers referto
+7,X%: Ny
Sens

20
‘5%5 (%) STRAIN AT FAILURE




ONTMT4S 0596.GPJ 9/24/09

uTmsvyor
Ontario

[ 1)
Tlrman

RECORD OF BOREHOLE No 08-33 10F ¢ METRIC
G.W.P__ 2108-0500 LOCATION N 4888 970.79 E 309 452.49, Station 9+650, Right Shoulder ORIGINATED BY €S
HWY 404 BOREHOLE TYPE Soiid Stem Augers COMPILED BY WM
DATUM _Geodetic DATE 2008.03.26 - 2008.03.26 CHECKED BY AEG
SOIL PROFILE SAMPLES | | w [RENHGERET SIRATION -
fol 2 anc MM L REMARKS
8| e glEg| 2L 2 % ® & w | Gm w0 B s
1% 513 g é ST THKPa wp w wy 3 GRAIN SIZE
ELEV | DESCRIPTION w12 2|28 2 |SHEARSTRENG e DISTRIBUTION
DEPTH é £ S138] £ |o UNCONFINED  + FIELDVANE y %)
£1z 2120 § |e QUICKTRIAXAL x LABVANE | WATER CONTENT (%)
284.0 © w 49 80 120 160 200 20 4 6 wm3 |oR sA s oL
00]  ASPHALT: (175mm) 284
02| SAND and GRAVEL, some sit
Brown b
Moist
(FILLY
283.1
0.9 Sity SAND, trace gravel, trace clay 1188} 4 283 o
Denss
Brown
2825 Mokt
1.5 (FitL) g
SAND and SILT, fine grained, trace Tq2)ss| o 1.8 35 9
gravel, trace clay ALS
Dense to Very Dense M- 282
Brown X
Moist 9]
(TILL) B3] ss| 4 °
M
T 281
14| ss |15 o
Auger grinding from 3.3m to 3.6m b
4]
:; 260
4
2792 s ] ss | 100 ° 0 44 48 38
48] END OF BOREHOLE AT 4.8m. 0.150
BOREHOLE OPEN TO 4.8m AND
DRY UPON COMPLETION.
BOREHOLE BACKFILLED WITH
HOLEPLUG TO SURFACE.
+3. %3, Numbers refer to 155
X7 Sensitiviy ©° (%) STRAIN AT FALURE




ONTMT4S 0596.GPJ 9/24/08

Ondario
RECORD OF BOREHOLE No 08-33A METRIC
G.W.P,_ 2103-0500 LOCATION N 4 888 987.30 E 309 440.20, Station 9+650 ORIGINATED BY
HWY 404 BOREHOLE TYPE Solid Stem Augers COMPILED BY
DATUM _Geodetic DATE 2008.07.14 - 2008.07.14 CHECKED BY
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES i.:l_-_l ‘é‘ RESISTANCE PLOT o e
(2]
N als6l 8| 2 © @ w w g
e - . w
ELEV DESCRIPTION olE § 3lge § SHEAR STRENGTH kPa LA} B DISTRIBUTION
DEPTH é 3 >138]| £ |o unconeined  + FIELDVANE Y
£1= z|29| @ |o queckTRAWAL x LABVANE | WATER CONTENT (%)
286.2 w 4 80 120 160 200 40 60 wm3 IGR sA s cL
00] _ TOPSOIL (150mm) ==
2 SAND and SILT, trace gravel, rece 0 1991 1 | s | & 286
some clay
Loose to Very Dense
Brown
Moist
(TiLL) 2]ss| 4
285
3{ss|ss
284
41 ss| e
ke
144 5| s | 12 283
-
ke
14
282.1 :
4.1 SILT, some sand, some clay, trace 4 1] 282
gravel 114
Very Dense y
Brown B ss 1w
Moist to Wet - 150
(TiLL) 4] :
i "
q.
A
B!
7 ss | 12e
skk 150 280
14
.n.
BR%
I 219
g |
J- h 4
q 8 | 88 | 1000
{44 150
B
11 278
[+
R’
!
it
1Yo | 58 [12a -
1 150
3 4
q:
Continued Next P
Next Page 43, % 3. Numbers refer to 1535

% (%) STRAIN AT FAILURE




ONTMT4S 0596.GPJ 9/24/08

(&) e

RECORD OF BOREHOLE No 08-33A 20F2 METRIC
G.W.P._ 2109-0500 LOCATION N 4 888 987.30 E 309 440.20, Station 8+650 ORIGINATED BY GA
HWY 404 BOREHOLE TYPE _ Soid Stem Augers COMPILEDBY __wM
DATUM _Geodetic DATE 2008.07.14 - 2008.07.14 CHECKED BY ___ AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ W IRESISTANCE PLOT "
sLASTIC TR uawo & REMARKS
= ] g ppnd MOISTURE: war] & &
5 « 21£5]| 2 2 4 60 80 100 CONTENT Z o GRAN SIZE
gl z
ELEV slEl | 2|ek| & [srearsTrenGTHPR e e £ DISTRIBUTION
DESCRIPTION =1g E 228 &
DEPTH é s > 306 < O UNCONFINED + FIELD VANE v %)
z €O] @ |e QuIKTRIAXAL X LABVANE | WATER CONTENT (%)
] o 4
Continved From Previous P @ 40 80 120 160 200 20 40 80 kNm3 |GR sA sI oL
SILT, some clay, trace sand g 1)
Very Dense B 276
Brown 4"
Moist to Wet a
meL) e s [ °
i j -150 0 9 74 17
J1 275
g.
P
I {ss e 274
4 150
-u.
A%k 273
4
112 ] ss {121 o
1) 150 0 8 77 15
41] n
U
it
270.9 st 271 o
153]  END OF BOREHOLE AT 15.3m, 400
Piezometer installation consists of
19rmdiametede)eduie40PVCpipe
with a 1.52m siotied screen.
WATER LEVEL READINGS:
DATE  DEPTH(m)  ELEV.(m)
2008.07.16 8.6 2718
2008.07.29 7.6 2786
2008.09.17 5.8 280.4
2008.10.24 8.7 2115
2008.11.28 9.0 212
2009.02.06 5.4 280.8
2009.02.20 5.1 2811
2009.03.20 0.2° 286.4
2009.04.22 48 2814
2009.05.15 53 280.9
2009.06.05 6.0 280.2
2009.07.10 58 280.4
2009.07.16 85 bieks
2009.07.29 78 2786
2009.09.02 89 278.3
2009.09.21 7.2 27190
* (above ground surface)
+3 % 3. Numbers refer to ,535
"7 Sensitivity £° (%) STRAIN AT FAILURE




ONTMT4S 0596.GPJ 9/24/08

Gt

[ ]
ot ]

Ontario
RECORD OF BOREHOLE No 08-34 10F 1 METRIC
G.W.P.__ 21080500 LOCATION N 488898568 E 309 500.23, Station 9+700, Left Shoulder ORIGINATED BY ES
HWY 404 BOREHOLE TYPE __Soiid Stem Augers COMPILED BY __wM
DATUM _Geodetic DATE 2008.03.25 - 2008.03.25 CHECKED BY AEG
SOIL PROFILE SAMPLES | o w | RYNAMIC CONE PENETRATION o
PLASTIC uauo = REMARKS
Ea 3 MOSTURE v I
P BlEgl 2 2 @ % @ w |M Sen wel g s
218l g | 31e5] 8 [shEaRsTRENGTANPR w “wl 2% N SIZE
ELEV DESCRIPTION 12 g 21281 £ b Oy DISTRIBUTION
DEPTH é 2 513 §| S |O UNCONFINED  + FIELDVANE Y o
£z F|EC| @ |e QUoKTRAXAL X LABVANE | WATER CONTENT (%)
281.3 ° w 40 80 120 160 200 20 40 60 Wm3 JGR SA s L
gg ASPHALT: (125mm)
’ SAND and GRAVEL, trace sit
Brown [
Moist
28061 (FILL)
0.8
SItySAND,u'acetosomegravel 1 ss °
Compact
Brown
Molst
27?.2 FiLL)
B .._:'.
SAND and SILT, some clay, trace i 2] ss °
gravel H
Dense to Very Dense u
Moist 125
(TILL)
H 3] ss ° 2 47 41 10
A
9]
e .
4]
c»;‘
11
] s | ss o 133 8 13
7
85
4
1
2750 Als|ss °
64 END OF BOREHOLE AT 6.4m,
Pi instafiation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE  DEPTH(m)  ELEV.(m)
2008.04.18 2.3 278.0.
2008.04.21 22 279.1
2008.06.30 2.0 279.3
2008.07.29 1.6 2197
2008.09.17 1.4 279.9
2008.11.28 1.7 2798
200907.29 1.6 2719.7
2009.09.21 3.7 2176
+3 3. Numbers refer to 1535
"7 Sensitivity % (%) STRAIN AT FAILURE




ONTMT4S 0596.GPJ 9/24/09

¥unisuyd

Sniario ll
RECORD OF BOREHOLE No 08-35 10F1 METRIC
GW.P.__ 2109-05-00 LOCATION N 4 889 000.56 E 309 547.96, Station 8+750, Right Shouider ORIGINATED BY Es
HWY __ 404 BOREHOLE TYPE _Soid Stem Augers COMPILEDBY __ wM
DATUM _Geodetic DATE 2008.03.26 - 2008.03.26 CHECKED BY AEG
YNAMIC CONE PENETRATION
SOIL. PROFILE SAMPLES M w RESISTANCE PLOT — REMARKS
[ g PLASTIC L erope LU0 &
= 2] 8 20 4 e 8 w0 | ZRT we]| £ &
9l 2128] 2 T e wp w wi| 58 | cransize
ELEV DESCRIPTION & 2 ‘g_ = g g g SHEAR STRENGTH kPa ; o DISTRIBUTION
DEPTH E 2 >188| < |O UNCONFINED  + FIELD VANE Y %)
£lz Z|&C| @ |e qUuckTRIAXAL X LABVANE | WATER CONTENT (%)
21y ut 40 80 120 160 200 20 40 60 Wm3 |er sa si cL
00|  ASPHALT: (175mm)
021 Gravety SAND, trace sit
Dark Brown p 34 61 5
Moist
2169 (riyy 277 (scy
0.8
SILT.somesand,someday.tmoe 1 sS 20 [
Compact 9
276.1
: Moist ,
1.6 NF!LL) / : o76
SAND and SILT, some to trace clay '.4 2| ss 5 v
Very Dense m
st ¢:]
(TiLL) 11
M 3)]ss| ss o 0 31 56 13
N f 215
q:
3‘ 4| ss | 102 °
1td 274
11
H 5| ss | 1000 273 S 0 20 74 ¢
354 25
e:
A1
-
212
9]
11
2713 76| ss |10 °
63|  END OF BOREHOLE AT 6.4m. -100
BOREHOLE OPEN TO 6.4m AND
WATER LEVEL AT 3.5m UPON
COMPLETION OF DRILLING.
BOREHOLE BACKFILLED WITH
HOLEPLUG TO SURFACE.
+3, % 3. Numbers refer to 15@_5
X7 Sensitiviy $° (%) STRAIN AT FAILURE
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() 55,

Ontario

T

RECORD OF BOREHOLE No 08-36

N 488901545 E 309 595.69, Station 9+800, Left Shoulder

10F 1
GW.P. _ 2109-0500

HWY _ 404

LOCATION

BOREHOLE TYPE _Solid Stem Augers

DATUM _Geodetic DATE 2008.03.25 - 2008.03.25

METRIC

ORIGINATED BY Es
COMPILED BY
CHECKED BY

WM
AEG

SOIL PROFILE DYNAMIC CONE PENETRATION

SAMPLES RESISTANCE PLOT

20 40 60 80 100
§ 1 \ i

i
SHEAR STRENGTH kPa "P o
O UNCONFINED + FIELD VANE
® QUICK TRIAXIAL X (AB VANE
40 80 120 160 200 20

ELEV

BEPTH DESCRIPTION

STRAT PLOT
NUMBER
TYPE
"N® VALUES
GROUND WATER
CONDITIONS
ELEVATION SCALE

273.5

e e |

WATER CONTENT (%) | Y
0 e

REMARKS
&
GRAIN size
DISTRIBUTION
(%)

uou
[
wL

UNIT
WEIGHT

wwm3 {GR sA s cL

00| ASPHALT: (125mm)

0.1

SAND and GRAVEL, trace siit
Brown
Moist

2727 (eny

0.8
Sandy SILT, trace gravel, trace clay 1
Compact

Brown
Moist

{FILL)

™

271.8 272

17 SAND, fine grained, trace gravel,
some sit, some clay

Very Dense

271.2 Brown

2.3 Moist
SAND and SILT, trace to some clay

10 66 24
(Si+CL)

Very Dense
Brown
Moist ’
(TiLy) eI
Auger grinding from 2.6m to 2.8m

0 2112 7

O

>y

269

o
T
s

Auger grinding from 5.3m to 5.4m

268

258

267

0 26 81 13

becoming grey

265.7 2006

78 END OF BOREHOLE AT 7.8m.
BOREHOLE OPEN TO 7.8m AND
WATER LEVEL AT 7.4m ON
COMPLETION.

Pi installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m siotted screen.
WATER LEVEL READINGS:
DATE DEPTH (m)
2008.04.18 3.4
2008.04.21 3.3
2008.06.30 1.7
2008.11.28 1.5
2009.07.28 1.3
2009.09.21 6.3

ELEV.(m)
270.1
270.2
271.8
272.0
2722
267.2

20
‘535 (%) STRAIN AT FAILURE



ONTMT4S 0596.GPJ 9/24/09

.wmstryof

RECORD OF BOREHOLE No 08-37

10F 1 METRIC
G.W.P.__ 21000500 LOCATION N 4 889 027.35 E 309 633.88, Station §+840, Right Shoulder ORIGINATED BY gs
HWY 404 BOREHOLE TYPE Solid Stem Augers COMPILED BY WM
DATUM _Geodetic DATE 2008.03.24 - 2008.03.24 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES © W IRESISTANCE PLOT RATURAL REMARKS
W g PUSTC  posmre UUD = &
51, Bégm 29496989190“"m“"§9 RN&
s18lw| 2|e5| & [srearstrRencTH IR W * *o| % | GRANSsIE
ELEV DESCRIPTION 18] & 2lzgl £ R DISTRIBUTION
DEPTH 3 2z >|138] < |o unconFiINeD  + FiELDvaNE Y %)
£1= 7F|2O| @ |e quickTRIXAL x LABVANE | WATER CONTENT (%)
270.1 uw 40 80 120 160 200 20 4 0 kNm3 |GrR sa s L
00! ASPHALT: (125mm)
0.1 270
SAND and GRAVEL, trace sit
Brown o
Moist
2634 (FILL)
8
Siity SAND, trace clay, trace gravel 1 34 [
Dense ss
Brown 269
Moist
2686, (FLL)
15 o
SAND and SILY, trace gravel, trace to 2 P ss 92 °
some clay 3
Dense to Very Dense b
Brown 1
Moist 3¢ 268
(TiLL) 13
Cobbles at 1.9m 1 3] 88 ] 38 o 2 44 45 9
Auger grinding at 2.1m to 2.3m K"
4
f 4] 88 100/ 27 © 2 31 5 11
p 676
its
i d
5155 [ow °
- A25
9]
T 265
14
-2
Auger grinding between 5.6m and g
5.7m HE
44
¢ § MM I 264 ° 1 32 55 12
31 100
4
RE
-8
Ld 263
SS_| 100/ [
425
262
260.9 TRY 284 £
9.2 END OF BOREHOLE AT 9.2m. 125
BOREHOLE OPEN AND DRY UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
HOLE PLUG TO SURFACE.
20
3 3. Numbers refer to
X Sansithvity ‘*"%5 (%) STRAIN AT FAILURE




10/20/09

ONTMT4S 0596.GPJ

a Ministry of A
Transportation .
Ontaric THUNSER

RECORD OF BOREHOLE No 08-38 10F2 METRIC
G.W.P,__ 2109-05-00 LOCATION N 4 889 039.26 E 309 672.07, Station 9+880, Left Shoulder ORIGINATED BY ES
HWY 404 BOREHOLE TYPE _ Sofid Stem Augers COMPILED BY WM
DATUM _Geodetic DATE 2008.03.24 - 2008.03.24 CHECKED BY ___ AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W IRESISTANCE PLOT " - REMARKS
ul o 5 PLASTC m"'“"‘ o] b
5] glsgl 2] 2 % o @ e MT) 3 O &
9 gl =z w w w GRAIN SIZE
ELEV oES Ele| 8| 2|26| & [SHEARSTRENGTHKPa —— = | oistriBumion
DEPTH ESCRIPTION s3] £ | 5|38 & |o uxconrmed  + FiELDVANE y o
£z Z[EO] © |® QUCKTRAXAL x LABVANE | WATER CONTENT (%)
266.9 w 40 80 120 160 200 20 40 60 kN/m3 IGR sA s CL
g-‘: ASPHALT: (125mm)
’ SAND and GRAVEL, trace to some o
sit
Dense
Brown
Moist 266
(FILL) 1] ss | 49 o
265.3
15/ SAND and SILT, some clay, trace ]
gravel {144 2 | ss | 103 °
Very Dense 1A% 265
Brown A
Moist il
{TILL) Hal
H 3| ss |00 o 0 19 69 12
n 150
4 264
He]
4| ss | 100/ )
1 A 125
Tq:
'jﬂ 263
:‘__:.
145 155 oo )
- 125
262
igh
1
B 1
s 261
B8
T 6 | ss [ o0 | ¥ °
1 R
%
REF
3% 260
3
114
0 i §8 11 o
] ) '1m 95
Auger grinding at 8.0mto 8.1m -:, .
4
c
114
. 258
.0
P O 14,44 )
9 078
114
ﬂ 267
Continued Next P,
oX Page +3, %3, Numbers referto 1535

Sensttivity 3> (%) STRAIN AT FAILURE




ONTMT4S 0596.GPJ 9/24/09

@)

[ 1]
Onmrb THURBOR
RECORD OF BOREHOLE No 08-38 20F2 METRIC
GW.P__ 21090500 LOCATION N 4889 039.26 E 309 672.07, Station 9+880, Loft Shoutder ORIGINATED BY _Es
HWY __ 404 BOREHOLE TYPE __Sokd Stem Augers COMPILED BY __wM
DATUM _Geodetic DATE 2008.03.24 - 2008,03.24 CHECKED BY ___ AEG
SOIL PROFILE SAMPLES | o u [REMHGEENS SENETRATION —— REMARKS
bol § PASTC  mosmge LoD = &
5 s g|$8] 8| 2 o o @ w | EF 58| 8
sl w| 21eE| & [sAearsTRENGTHKPa e v *u| 2§ | GRANsizE
ELEV DESCRIPTION =1 z2lz¢8l & e Oy DISTRIBUTION
DEPTH HE S 28] £ |0 UNCONFINED  + FIELDVANE y o
1z z|EC| & |o qucKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page v L 120 % 0 D 9 % |wumdforsA sicL
SAND and SILT, some clay, trace 9
gravel IR
Very Dense 1]
Brown 328
256.1]  Moist {1y B0 o 129 57 13
10.8] \{LL) 4 100 256
END OF BOREHOLE AT 10.8m.
BOREHOLE OPEN TO 10.4m AND
WATER LEVEL AT 6.2m ON
COMPLETION OF DRILLING.
BOREHOLE BACKFILLED WITH
HOLEPLUG TO SURFACE.
+ 3 X 3.

Numbers refer to
Sensitivity

20
195 (%) STRAIN AT FAILURE




10/20/09

ONTMT4S 0596.GPJ

Ministry of
Transtg)dation

AR
Ontario Tunsen
RECORD OF BOREHOLE No 08-38A 10F2 METRIC
G.W.P.__ 21090500 LOCATION N 4889 109.70 E 309 883.40, Station 10+100, Left Shoulder ORIGINATED BY Es
HWY 404 BOREHOLE TYPE Solid Stem Augers COMPILED BY WM
DATUM _Geodetic DATE 2008.03.26 - 2008.03.26 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o u | RESISTANGE PLOT — REMARKS
W g 3 PUSTC L tre | UIQUO - S
6] e glsEl 2| ® ® & 1 |™ e 28 &
b B 5 = z wp w wy GRAIN SIZE
ELEY DESCRIPTION ElE| £ 2|25 2 [SHEARSTRENGTHKPa e * | bistRIBUTION
DEPTH A EIR= >138] £ |o unconemed  + FieLDvanE Y Joo
£l Z1EC| & |e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
257.3 © w 40 80 120 160 200 20 40 80 k/m3 |GR SA s oL
00} ASPHALT: (200mm)
02 SAND, some gravel, trace sitt 267
Dark Brown -]
Moist
(FILL)
256.4 ¥
08| sity CLAY, trace sand, trace gravel, 11ss | s s
occasional oxide lenses
Firm 256
Brown
(FILL)
2]ss| s d
255.0
23 Clayey SILT, trace to some sand, i 255
trace gravel { 3)s8s| 26 e 0 5 66 29
Very Stiff to Hard i
Brown i
(TiL) ]
=.
: 4| ss | 3 o
i 254
'.
! 253
H
I
1315 | ss | 20 e 0 11 65 24
-
4
252
2517
58 Sandy SILT, some clay, trace gravel
Compact
Grey
Wet X
inding at 5.9m to 6.1m :
Auger grinding 6|ss| u 251
250.2
741 Clayey SILT, sandy, trace gravel A
Very Stiff 144 250
Grey 253
(TILL)
1] 7 | ss | 25 o
)
e
& 249
1%
4
8| ss | 27 248 4 0 28 54 18
T4
|
Continued Next P:
oxi Fage +3 % 3. Numbers referto 1535
"X Sensitivity - (%) STRAIN AT FAILURE




ONTMT4S 0596.GPJ 9/24/09

Transportation

|
Ontario THUSBaR
RECORD OF BOREHOLE No 08-38A 20F2 METRIC
G.W.P__ 21090500 LOCATION N 4889 109.70 E 309 833 40, Station 10+100, Left Shoulder ORIGINATED BY Es
HWY 404 BOREHOLE TYPE _ Sokid Stem Augers COMPILED BY WM
DATUM _Geodetic DATE 2008.03.26 - 2008.03.26 CHECKEDBY ___ AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ W |RESISTANCE PLOT NATURAL - REMARKS
ol & e MosTURE vt IS A
5] a8/ 3 2 o o ® o 22 | crtom
] g zZ w w w
ELEV R Slel &¢| 2|es O |SHEAR STRENGTH kPa — e M T E DISTRIBUTION
DEPTH DESCRIPTION HHEAE: 28] £ |o unconrnedp  + FELDVANE y %)
A Z|%C| @ |e QUCKTRINAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page u 4 8 120 160 200 20 40 60 wm3 ler sa s oL
Clayey SILT, sandy, trace grave!
Very Stiff to Stiff |
Grey " 247
(TILL) ]
9{ss| 12 °
,
10| ss | 17 245 5
¥
H.
244
Becoming Hard
11| 88 | 32 22| 0 31 53 16
243.1
14.2 END OF BOREHOLE AT 14.2m.
BOREHOLE OPEN TO 3.1m AND
WATER LEVEL AT 0.8m ON
COMPLETION OF DRILLING.
BOREHOLE BACKFILLED WITH
HOLEPLUG TO SURFACE.
+3 %3, Numbers refer to ,5$_5
. Sensitivity B° (%) STRAIN AT FAILURE




ONTMT4S 0596.GPJ 10/20/09

Ministry of
Trans%yoda!ion

|
W) [ 1]
RECORD OF BOREHOLE No 08-39 10F2 METRIC
G.W.P.__ 2103.05-00 LOCATION N 4889119.64 E 309 920.82, Station 10+160, Right Shouider ORIGINATED BY ES
HWY 404 BOREHOLE TYPE _Soid Stem Augers _ COMPILED BY __ww
DATUM _Geodetic DATE 2008.03.27 - 2008.03.27 CHECKED BY AEG
SOIL PROFILE SAMPLES |, w |RENAMIC GONE PENETRATION " REMARKS
u < PLASTIC URAL uawo foud MARK
[ % 3] LT MOSTURE war| £ E &
’5 " 2 éO ) 2.0 4]0 610 BB 100 CONTENT gg GRAINSIZE
ol 2 |
slE| w| 2|25| & [srearsTrencTH RS P . " s
ELEV. DESCRIPTION =18 & 2|z8] & s DISTRIBUTION
DEPTH A EIRE >|38] < |o UNconFINED  + FIELDVANE Y %)
£12 Z|EC| © |® QUCKTRAXAL X LABVANE | WATER CONTENT (%)
259.0 u 40 80 120 160 200 20 40 60 kNm3 lGrR sA st oL
001 ASPHALT: (200mm)
0.2 SAND, some gravel, trace to some
sit b
Dark Brown
Moist
(FILL)
257.9 i | ss 258
1.0 SILT, some clay, trace sand, trace
grave!
Compact
Brown
Most
(FILL) 2| ss
257
256.7
23 Clayey SILT, some sand to sandy,
trace gravel, occasional oxide lenses { 3] ss B 1 .18 61 20
Very Stiff to Hard ¥
Brown )
(miLL) ! 256
Y
4| ss q
vl
v 255
8
1 5 ss [+]
254
253
6| SS 2 1 28 52 19
251.9
. 252
7.0 SAND and SILT, some clay, trace qr
gravet .
Compact to Very Dense 4]
Grey -7
Moist :
(L) 311 7 | ss o
) .}" 251
q.
it
T 250
4
18| ss ° 135 52 12
. o ;
Contin xt P
ued Next Page +3.x3, Numbers refer to 155
X7 Sensttivity - (%) STRAIN AT FAILURE




ONTMT4S 0526.GPJ 9/24/08

@)t

|
Ontario 1!.--
RECORD OF BOREHOLE No 08-39 20F2 METRIC
G.W.P__ 21090500 LOCATION N 4889 119.64 E 309 920.82, Station 10+150, Right Shouider ORIGINATED BY g5
HWY 404 BOREHOLE TYPE _Soiid Stem Augers COMPILED BY __ ww
DATUM _Geodetic DATE 2008.03.27 - 2008.03.27 CHECKED BY ___ AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « ui' RESISTANCE PLOT RATURAL - REMARKS
E 0 S PLASTIC MOSTURE jEe % o] - I
5 BISEl2 |2 % % & w w0 Lol owelps | e
x 2l z RAIN SIZE
ELEV s gl w| 3 25| & [sHEARSTRENGTHKPa N > | oistriBuTion
DEBTH DESCRIPTION HHEARIE 3 S | O UNCONFINED  + FIELDVANE y )
=z zlg 4 |® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page u 90 8 120 160 200 20 4 80 kim3 JoR sA st oL
SAND and SILY, some clay, trace 4 1] -
gravel 114
Very Dense g
Grey R
Moist H
iy 3
Layefofveryloosesitysand(LOm) Jd 9 sS 2 248 o 1 69 24 ¢
q.
1
P
1 247
q Re
tHd10] ss ‘
.u“ . :-
4. »
1 246
W :
Q" -
2450 tHae | ss | o | o
140/ END OF BOREHOLE AT 14.1m. %0
WATER LEVEL AT 3.2m ON
COMPLETION.
Piezometer instaliation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE DEPTH(m) ELEV.(m)
20080418 2.0 257.0
20080421 1.9 257.1
20080630 2.8 256.2
2009.0821 0.9 258.1
+3,x 8. Numbers refer to ‘535
Sensitivity ° (%) STRAIN AT FAILURE




10/20/09

ONTMT4S 0596.GPJ

Ministry of |
Transportation ..
Ontario Trummen
RECORD OF BOREHOLE No 08-40 10F 2 METRIC
G.W.P.__ 2109-0500 LOCATION N 4889 134,53 E 309 977.56, Station 10+200, Left Shoukder ORIGINATED BY ES
HWY 404 BOREHOLE TYPE _ Soiid Stem s COMPILED BY WM
DATUM _Geodetic DATE 2008.03.20 - 2008.03.20 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES % Y IRESISTANCE PLOT NATURAL = REMARKS
= £2 S o MosTRe  UOUO| z A
o0 I} @ 20 40 60 80 100 CONTENT z Q
ole izl z P —————— wp w wil 58 | cransize
ELEV & o ¥ 3 % a 8 SHEAR STRENGTH kPa e Qe DISTRIBUTION
DEPTH DESCRIPTION $13| 7| 5|33 £ |o unconened  + FELDvANE y %)
B % Z|EC| @ |e QUCKTRAXAL X LABVANE | WATER CONTENT (%)
261.3 w 40 80 120 160 200 20 40 60 kwim3 JoR sA sI oL
g“’ ASPHALT: (125mm)
’ SAND and GRAVEL, trace 1o some o
261
sitt
Brown
Moist
260.4 (FILL)
. [+]
08 SILT, some ciay, trace to some sand, ! S8 o
trace gravel
Loose to Compact 260
Brown
Moist
(FILL) 2)ss| s °
259 3
258.7 3lss| 9
26 SAND, some gravel, trace sit °
Loose
258.3 Brown
o\ / v
(FILL) 41 ss| 26 - 258 oH 2 37 51 10
Clayey SILY, sandy, trace gravel
Very Stiff to Hard
Grey
(TiLy) e
1
e
257
251 ss | 23 °
I 256
3
WP 6 | ss | o7 255 + 129 54 18
v
1 254
‘ 1 °
1 075
498
94
258F
252.9 i 253
84 SAND and SILT, trace clay, trace g
gravel 1114
Very Dense 1A%
Grey W
Moist 1t}
(TILL) I gy TIXY o
14 075 252
Conbnued Next P -
Xt Fage 4+ 3 3. Numbers refer to 1535
"7 Senstivity 5° (%) STRAIN AT FAILURE




ONTMT4S 0596.GPJ 9/24/08

Mh.sw e
Transportation
Ontario

[ 1]
THURDeR

RECORD OF BOREHOLE No 08-40 20F2 METRIC
GW.P.__2108-0500 LOCATION N 4 889 134.53 E 309 977.56, Station 10+200, Left Shouider ORIGINATED BY _ES
HWY _ 404 BOREHOLE TYPE _Soiid Stem Augers COMPILEDBY __ wwM
DATUM _Geodetic DATE 2008.03.20 - 2008.03.20 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES E gl(_‘ RESISTANCE PLOT NATURAL - REA KS
1) MOISTURE X
= MEHIE 20 40 60 8 100 |w ST wa]| £EF &
ol g gl1=E] z Py wp w wi| 58 | oransize
ELEV Tlae w 2128 g SHEAR STRENGTH kPa — e DISTRIBUTION
DEPTH DESCRIPTION S13| 7| 5133| & |o unconrmep  + FiEeLDvane y )
1z z|2°| @ |e quckTRINAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page - 9 8 120 160 200 2N % lwwmdlorsa sic
SAND and SILT, trace clay, trace ]
gravel T
Very Dense -4 251
Grey -
Moist T o 2 43 46 9
L 1 050
£
Y
1 250
4}
2488 5 Bl el s 249 2
1251 END OF BOREHOLE AT 12.5m.
BOREHOLE OPEN TO 11.3m AND
WATER LEVEL AT 3.2m ON
COMPLETION OF DRILLING.
BOREHOLE BACKFILLED WITH
HOLEPLUG TO 0.1m, THEN
ASPHALT TO SURFACE,
+3 x3. Numbers refer to 15s
X7 Sensitivity T° (%) STRAIN AT FAILURE




10/20/09

ONTMT4S 0596.GPJ

Ministry of -
Transportation .
RECORD OF BOREHOLE No 08-41 10F 1 METRIC
G.W.P.__ 21000500 LOCATION N 4 889 149.41 E 310 025.29, Station 10+250, Right Shoulder ORIGINATED BY ES
HWY _ 404 BOREHOLE TYPE _Solid Stem Augers COMPILEDBY __wm
DATUM _Geodetic DATE 2008.03.27 - 2008.03.27 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL. PROFILE SAMPLES | o 4 |RESISTANCE PLOT = _— c | remarks
gaol § . wostee Mve) b
&= 78 B g @ 20 40 60 80 100 CONTENT z Q9 &
Sl gizE! z ey Y I wp w wi] 58 | cransize
alg| @ 2]25 Q |SHEAR STRENGTH kPa
ELEV P > o 212 £ . — DISTRIBUTION
DEPTH DESCRIPTION S{3] % | 5|13&] £ |o unconemen  + FieLovane y %)
=1z zlg° G le QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
263.7 u 40 80 120 180 200 20 40 60 kNim3 lGR sA s cL
00] _ASPHALT: (150mm)
02 Gravelly SAND, trace sitt
Dark Brown o 29 67 4
Moist
St+CL
2629 (FiLL) 263 Btct)
0.8
Clayey SILT, some sand, trace gravel 1 ss °
S to Very Stiff
Brown
(FILL)
2| ss 262 e
Y
261.4
23 Clayey SILT, sandy, trace gravel, it
occasional oxide staining 44 3 | ss L 1 24 56 19
Very Stiff 7]
Brown ] 261
(TILL)
H 4 Ss o
1 260
269.7
4.0 SAND and SILT, trace gravel, trace g
clay, occasional oxide staining 14
Very Dense |
Brown ]
Moist
(T 411 5 | s 259 °
14
4
9
T
g 258
B
4316 | ss ° 1 41 50 8
T 257
16y
ok
154
255.9 131 7] ss 256 o
7.8 END OF BOREHOLE AT 7.8m.
BOREHOLE OPEN AND WATER
LEVEL AT 5.3m ON COMPLETION
OF DRILLING.
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m sfotted screen.
WATER LEVEL READINGS:
DATE  DEPTH(m)  ELEV.(m)
2008.04.18 33 260.40
2008.04.21 32 260,50
2008.06.30 2.1 261.60
20000021 28 28090
20
3 3. Numbers refer to
X Sensitvity “"ﬂo’s (%) STRAIN AT FAILURE




ONTMT4S 0596.GPJ 10/20/08

Ministry of
Trans%yonaﬁon

Ontario

[ 1]
hao bt ]

RECORD OF BOREHOLE No 08-42 10F 1 METRIC
G.W.P,__ 2109-0500 LOCATION N 4889 164.30 E 310 073.02, Station 10+300, Left Shoulder ORIGINATED BY _ES
HWY 404 BOREHOLE TYPE __Soiid Stem Augers COMPILED BY WM
DATUM _Geodetic DATE 2008.03.18 - 2008.03.18 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « W IRESISTANCE PLOT - - REMARKS
w PLASTIC UCURD
20 8 MOsTURE ol = X &
5| . g|sel & | _2 ® o @ w oarea 23
! s 4 w w w GRAIN SI1ZE
ELEV DESCRIPTION e gl ¢ g 25| 2 [SHEARSTRENGTHKPa *—-——~—0—~—~—<P t = DISTRIBUTION
DEPTH ESCRIPTIO! 3 =z >135 < |o UNCONFINED  + FiELDVANE Y %)
£z Z|EC| © |® QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
604 o 4 80 120 160 200 20 40 60 Wm3 |6rR sA s cL
g-? ASPHALT (125mm)
’ SAND and GRAVEL,, trace sit
Compact 264
Brown
Moist
(FILL) 12 68 20
263.4
- 24 1] ss | 20 ° (St+CL)
. Clayey SILT, sandy, trace gravel, &k o
trace rootiets, occasional black staining _/2
SHff to Very Stiff Ly 263
Brown 128 K
3
;{}y 21ss| 13 o 0 32 52 16
S4f
i1 1.
19 %
l{ "./
1A
5’2’ 262
P41 3 | ss 8 [+]
L
714
187
1%8
L1
i ¥ 414 ss | 10 °
;’;:’ 261
Auger grinding on possible cobble at :}r‘
3.56 to 3.66m T 1
4§
260.3 48!
4.1 SAND and SILT, trace clay -4
Very Dense 11114
Brown 1A% 260
Moist B 5
MLy 1 5| ss | 1av o 0 47 45 8
q7] 300 ¥
14
A
3 259
'<'.
A
R
258.2 6 | ss | 1007 °
6.2 END OF BOREHOLE AT 6.2m 125
BOREHOLE OPEN TO 6.1m AND
WATER LEVEL AT 4.9m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
HOLEPLUG TO 0.1m THEN
ASPHALT TO SURFACE,
3 3. Numbers refer to 2
X Sensitivity ‘5%5 (%) STRAIN AT FAILURE



ONTMT4S 0596.GPJ 9/24/09

@ Ministry of -
Transportation .
Omado TR
RECORD OF BOREHOLE No 08-43 10F 1 METRIC
G.W.P.__ 2109-05-00 LOCATION N 4889 051.2 E 309 710.3, Station 9+820, Left Shoulder ORIGINATED BY ES
HWY __ 404 BOREHOLE TYPE _ Soiid Stem Augers COMPILED BY __wMm
DATUM _Geodstic DATE 2008.03.28 - 2008.03.28 CHECKED BY ___ AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « W IRESISTANCE PLOT " - REMARKS
Hol 3 e .
8|« glsgf 2 i . L £ GRAIN SIZE
glu 35 £l 3 wp w wi
ELEY DESCRIPTION |2 €| |28 2 [SHEARSTRENGTHKPs B — = | oistriBution
DEPTH s|3| ¢ Z|38| £ |O UNCONFINED  + FIELDVANE Y %)
£1= Z|E€C| @ le QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
263.9 w 40 80 120 160 200 20 40 60 wm3 {GR SA S cL
O0[  AsPHALT: (200mm)
0.2 SAND, some gravel, trace to some
sitt
se3q| DAk Brown
: Moist )
0.81 \ (BiLL
T 1] ss | a1 23 ) 12 55 28 7
SitySAND.somegmvel.traoeday
Dense to Compact
Brown
Molst
(FILL)
2 Ss 16 o
262
261.8 3
2.1 SAND and SILT, trace graved, trace 94
clay 14
Compact to Very Dense 341 3 | ss 24 o
Brown 0
Moist H i
(TiLL) HY 261
{1H
1]« ss| s o 1 40 51 8
4]
Bk hv
g}
250.2 i3 r 5185 [T00 )
a7 END OF BOREHOLE AT 4.7m. 125
BOREHOLE OPEN AND WATER
LEVEL AT 4.1m ON COMPLETION
OF DRILLING.
BOREHOLE BACKFILLED WITH
HOLEPLUG TO SURFACE.
+3.x3

20
1595 () STRAIN AT FAILURE




ONTMT4S 0596.GPJ 9/24/09

a Ministry of |
Tronsportaton AR
Ontario THU—an
RECORD OF BOREHOLE No 08-44 10F2 METRIC
GW.P.__ 21090500 LOCATION N 4839 053.5 E 309 751.4, Station 9+960, 10m Rt ORIGINATED BY _Es
HWY __ 404 BOREHOLE TYPE _ Holiow Stem Augers COMPILED BY __wwm
DATUM _Geodstic DATE 2008.03.28 - 2008.04.02 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « W RESISTANCE PLOT NATORAL - REMARKS
w PLASTIC U
=2 6 LAt HOSTURE war] £ & &
5|« glf8l o[ 2 © o o w o 8
18| @] 2|e5| & [sHearsTRENGTHRPa ¥ M| 2§ | cRansize
| ELEV | DESCRIPTION =S & 2zl E —O—— DISTRIBUTION
DEPTH A EIRS > 18 8| < |© UNCONFINED  + FIELDVANE Y )
£z Z]1£C| @ le QUCKTRAXAL X LABVANE | WATER CONTENT (%)
259.4 w 4 80 120 160 200 20 40 60 Wm3 |erR sA sI oL
001 Clayey SILT, mixed with topsod, trace 259
sand, trace rootiets 11 ss 2 P
2586  soft o
0.5 Dark Brown
(FILL)
Siity SAND, trace clay, trace gravel,
occasional oxides staining 2] 88 15 o
Compact Yoss
Brown
Moist
(FiLL)
3|ss| 13 o
256.9 257
22 SAND, trace sit, trace gravet
Dense
Brown ss | a4 o 20 62 18
Moist (St+CL)
256.0 R0
3.0 SAND and SILT, trace clay, trace 9 256
graved L. S5 | 33 [
Brown "J;
Moist H t
(THLL) 19
I§g2
185 255
IR
:'c'. 1
: f 6] ss| a1 ° 144 47 8
| 254
H 4
4]
1 253
at 7| ss | 3 °
E"".
11
1871
A 252
Very Dense ) :4
Grey oy
118 | ss | s7 ° 3 50 42 5
igh
4 251
Ril
4
114
. 250
I o] ss|es °
Continued Next Page
+3.X3:

Numbers refer to
Sensitivi

‘5§5 {%) STRAIN AT FAILURE



ONTMT4S 0598.GPJ 9/24/09

Ontario

Ministry of
Transportation

RECORD OF BOREHOLE No 08-44 20F2 METRIC
GW.P.__ 21090500 LOCATION N 4 889 053.5 E 308 751.4, Station 9+960, 10m Rt ORIGINATED BY &s
HWY 404 BOREHOLE TYPE __Hollow Stem Augers COMPILED BY WM
DATUM _Geodetic DATE 2008.03.28 - 2008.04.02 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ W IRESISTANCE PLO' NATURAL - REMARKS
i g e e U] B
& nl<E5] @ 20 4 60 80 10 cormer  MTI 5 8 &
9 uis21 > : wp w we}l S8 | cransize
alal ¥ 3les] @ SHEARSTRENGTH kPa 2
ELEV P P a 2lzgl| 8 — DISTRIBUTION
DEPTH DESCRIPTION SI3|F] 51833] & |o unconrinen  + FiELDvANe . %)
£z zlg©° @ |e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
Conﬁnuedanvaiwng; - u 40 80 120 160 200 20 40 60 kN/m 3 GR SA S| CL
SAND and SILT, trace clay d <
Very Dense 47 i
Grey A%
(TiLL) 1k i
S S5 0w o 0 42 43 g
2 14 125 |
7t e
2468 ol 27 o
123 END OF BOREHOLE AT 12.3m. 100
Piezometer installation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.
WATER LEVEL READINGS:
DATE  DEPTH(m) ELEV.(m)
2008.04.18 1.4 2517
2008.06.30 2.1 257.0
2008.07.28 1.9 2572
2008.10.24 1.1 258.0
2009.03.20 0.5* 259.6
2009.0422 05 259.6
2009.05.15 0.5 259.6
2009.06.05 0.1 259.0
2009.07.10 2.1 257.0
2009.07.16 Ground surface 259.1
2009.07.28 1.2 257.9
2009.09.21 0.5 258.6
* (above ground surface)
3 3. Numbers refer to
+3,x3: e 155
Sensitivity § (%) STRAIN AT FAILURE




ONTMT4S 0596.GPJ 9/24/09

o T
Ontario - A%

G.W.P.__ 21090500

HWY _ 404

RECORD OF BOREHOLE No 08-45

N 4 889 070.2 € 309 788.1, Station 10+000, 5m Rt

10F3 METR{IC

ORIGINATEQBY Es

BOREHOLE TYPE Hollow Stem Augers COMPILED BY \M
DATUM _Geodetic 2008.04.03 - 2008.04.03 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o« g RESISTANCE PLOT - - REMARKS
By g PLASTIC W"“ vao| &
5]« glse| 2|2 % « s comr 2 8 N
Elu =) =8 I EAR STREN wp w w | > GRAIN SIZE
 ELEV. | DESCRIPTION - g & 2|2g]| 2 [SHEARSTRENGTHKPa Oy = DISTRIBUTION
DEPTH Sl = 5133] £ |o unconrmen y .
= Z|E°| @ e quickTRAXAL x LABVANE | WATER CONTENT (%)
258.3 w 40 80 20 40 60 kN/m3 |GR sA s cL
g-? ASPHALT: (125mm) vl 1
’ ss:ND.somegravet.uacetosome \ 358
Dark Brown to Brown
Compact
Moist
(FILL) ss o
257
fine grained
Loose ss o
255.8 Y 256
24 SAND and SILT, some clay, 8s 1
occasional oxide staining
Loose
Brown
(TILL)
ss 55 ° 0 41 46 13
Compact
Grey 254
ss o
253
ss 252 °
251
Very Dense -F ss ° 0 33 52 15
" :.‘ 250
249.6 ﬂ
87]  Gravelly SAND, medium to coarse A
grained, trace sit, trace clay N
Very Dense X
Lty
?v’;y :'.‘:..4 8s 240 ° 16 62 22
e (sHcL)
.,0‘
. b
A
G
Continued Next Page

+3,x3; Numbers refer to
Sensitivity

20
1895 (%) STRAIN AT FAILURE



ONTMT4S 0596.GPJ 9/24/09

Ministry of
Transportation

A
Ontario rumen
RECORD OF BOREHOLE No 08-45 20F3 METRIC
G.W.P._ 21090500 LOCATION N 4 889 070.2 £ 308 788.1, Station 10+000, 5m Rt ORIGINATEDBY _£S
HWY 404 BOREHOLE TYPE Hollow Stem Augers COMPILED BY WM
DATUM _Geodetic DATE 2008.04.03 - 2008.04.03 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o« W IRESISTANGE PLOT NATURAL - REMARKS
Fol 2 e wosee UGB 2 &
= alsd] & 20 40 60 80 100 CONTENT zZ 9
2| & wlzgl 2 i we w wi| 5¥ | oransize
ELEV DESCRIPTI (2] &£ ] Z|25]| 2 [SHEARSTRENGTHKPa ——— DISTRIBUTION
DEPTH RIPTION 5131 F | 5]32| & |o unconrned  + miELDvANE Y )
== Z]€°| @ e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
Continued From Previous Paqe w 40 80 120 160 200 20 40 60 kWm3 IGR SA st CL
Gravelty SAND, medium to coarse :"‘:':‘
grained, trace s, trace dlay s )
Dense :,:, 48
Grey NN
Wet IR
47.3 :‘i' 9 8s 49 ° = .
247. e o (SI+CL)
1.0 SAND and SILT, trace gravel, trace to g%
some clay R
Compact to Very Dense -§: 247
Grey 35k
Moist H
(TILL) 14
114
1Y
44 10| ss | a0 - °
11
Ak
164
" ga 245
(<2
J4411] ss | &1 o
1
A 244
41
1
R |
kg 243
2] ss | 2 4 0 29 54 17
%
191
REF
:'n- 242
H4:
144
il 13 ss | 14 °
g%}
( 241
Vety Dense “1.10
a4
_"jlél 240
TR 14| ss | a4 °
Q]
14
1
4 239
('_
g2
{1555 o o 2 47 % 12
Continued Next Page

+3, %3, Numbers refer to
Sensitivity

‘5§5 (%) STRAIN AT FAILURE




ONTMT4S 0596.GPJ  10/5/09

(@) Hotten B

Ontario l
RECORD OF BOREHOLE No 08-45 30F3 METRIC
GW.P__ 2109-0500 LOCATION N 4 889 070.2 £ 309 788.1, Station 10+000, 5m Rt ORIGINATED BY ES
HWY _ 404 BOREHOLE TYPE _Hollow Stem Augers COMPILEDBY __wM
DATUM _Geodetic DATE 2008.04.03 - 2008.04.03 CHECKED BY ___ AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | 4 |RESISTANCE PLOT NATURAL REMARKS
w PLASTIC uouo =
- QD g T MOISTURE - L
6l al£d| @ i A . L e T2 O &
= =2
sl w| 2le5]| & [snearsTRENGTHWPR “w wo| 2% | GRANsizE
LELEV DESCRIPTION 181 ¢ 2|28 2 ——— DISTRIBUTION
DEPTH s|3| ¢ >188] € |o unconFieD  + FIELDVANE Y )
£12 Z|EC] @ |® QUCKTRAXAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 40 60 80 100 20 40 60 kwm3 JGR sA s1 cL
SAND and SILT, some dlay, trace 1S
gravel, occasional cobbles
Very Dense 238
Gray
Moist
(TILL)
236.9 158 =tz 237 &
214 END OF BOREHOLE AT 21.4m. 125
Piezometer installation consists of :

19mm diameter Schedule 40 PVC pipe
with a 1.52m slotted screen.

WATER LEVEL READINGS:

DATE DEPTH(m) ELEV.(m)
2008.04.18 2.4 2559
2008.04.21 24 2556.9
2008.08.21 0.1 258.2

20
3 4¢3, Numbers refer to
XD ensitvity 15%5 (%) STRAIN AT FAILURE




ONTMT4S 0596.GPJ 9/24/09

Ontario

Transporation

RECORD OF BOREHOLE No 08-46 10F3 METR'C
G.W.P.___2108-0500 LOCATION N 4 889 096.4 E 309 821.8, Station 10+060, 10m Rt ORIGINATED BY ES
HWY 404 BOREHOLE TYPE _ Soiid Stem Augers / Hollow Stem Augers COMPILED BY WM
DATUM _Geodetic DATE 2008.03.17 - 2008.03.18 CHECKED BY ___ AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W [RESISTANCE PLOT RATURAL - REMARKS
w PLASTIC jEel o]
=2 3 LT MOSTLRE wer] EF &
5 o8] @ 20 4 60 80 100 CONTENT zZ9
Z1 & YlZE| z STV T e wp w wi| 38 | oramnsuze
ELEV ale & 2 g a 9_ SHEAR STRENGTH kPa [US DISTRIBUTION
DEPTH DESCRIPTION s13(Fr| $(33 < | O UNCONFINED  + FIELDVANE Y %)
£z Z|E€C| @ |e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
256.7 © w 40 80 120 160 200 20 40 80 «wWm3 IGR sA s oL
0.0 SAND, medium to coarse grained,
some gravel, some silt, trace rootiets 1 ss 5 °
Loose to Compact
Dark Brown
Moist
(FILL) Ivd 256
2| ss| 19 °
255
254.7 3pss| s °
20 Siity SAND, some gravel, occasional
wood fibres
Loose
Brown
Molst 4188 7 °
2538]  (FILL) 254
29| SAND and SILT, some clay, trace
gravel, occasional axide staining R
Compact a%
Brown to Grey P ss | 10 d
Moist 3
ey 1 253
iang 252
4 ss | 22 o 2 45 41 1
251
Dense to Very Dense N :
7] ss | 120 °
]
X ] 25 250
249.5 H ﬁ
7.2 Clayey SILT, sandy vk
Hard
Grey
ey 249
8)ss| o 0 19 84 17
s 248
¥
!
9! ss | 4 o
247
Contx xt P.
tnued Next Page 4+3 % 3. Numbers refer to ,535
X7 Sensithity B° (%) STRAIN AT FAILURE




ONTMT4S 0596.GPJ 9/24/09

@)t

[ ] ]
Ontario Tr——
RECORD OF BOREHOLE No 08-46 20F3 METRIC
GW.P.__ 21090500 LOCATION N 4 889 096.4 E 300 821.8, Station 10+060, 10m Rt ORIGINATED BY _ES
HWY 404 BOREHOLE TYPE Solid Stem Augers / Hollow Stem Augers COMPILED BY WM
DATUM _Geodetic DATE 2008.03.17 - 2008.03,18 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o« W IRESISTANCE PLOT ATURAL REMARKS
TN 6 «2\_ PLASTIC towo B
22z v MOSTURE war| B &
5| e GlSo|l 2L 2 ® & ® 1w oo R
18l w| 2lo5| 8 [sHearsTrReNGTH KPR e oo “o| P | GRANszE
| ELEV | DESCRIBTION o - 2lz¢g]| 2 ey DISTRIBUTION
DEPTH 313 F_: >138] < |0 UNCONFINED  + FIELDVANE Y %)
- Z|E°] @ |e QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page u 40 80 120 180 200 20 40 60 wm3 |GR sA 81 oL
Clayey SILT, sandy o
246.4]  Harg ;
10.3] \ Grey .
(TiLL)
Sitty SAND, trace clay 246
Compact
Brown ss | 10 J 0 64 31 5
Moist
2449 245
11.8 Clayey SIL.T, sandy, trace gravel
Very Stiff to Hard
Grey
(TiL)
1] 8s | 4 o
244
243
12] 85 | 4o o 135 48 16
'
it 242
-
13 85| 20 °
4 241
|
240
J
Hri{1a| ss | 27 bl 0 31 5 19
H.
A
. 239
:
|
5] ss | 46 ) 3 35 47 15
238
14
¢
a5 237
A1
Continued Next Page
+3 %3 1535

Numbers refer to

s (%) STRAIN AT FAILURE
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G

M
Ontario -.........
RECORD OF BOREHOLE No 08-48 30F3 METRIC
GW.P.__ 2109-0500 LOCATION N 4 889 096.4 E 309 821.8, Station 10+060, 10m Rt ORIGINATED BY _&s
HWY 404 BOREHOLE TYPE _Soid Stem Augers [ Holiow Stem Augers COMPILEDBY _wM
DATUM _Geodetic DATE 2008.03.17 - 2008.03.18 CHECKED BY ___ AEG
SOIL PROFILE SAMPLES | o w  [DINAMIC CONE PENETRATION o
weel g PLASTIC v = REMARKS
=2 Ps) T MOISTURE LT = X &
¢ 2152l ¢ A A v 38 | crans
gl g | 3|eE| & [sHEaRsTRENGTHKPa o v x| T3 | SransezE
ELEV DESCRIPTION 2] e 2zlzel & e Qg DISTRIBUTION
DEPTH 5| £ >138] < |ounconeineD  + FiELDVANE Y %)
z ZIEC| U |® QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page u 40 80 120 180 200 20 40 &0 xwm3 JGR sA 81 oL
Clayey SILT, sandy, trace gravel 16§ 88 35 o 1 36 48 15
Hard
Grey
(TiLL)
236
235
234
2336 171 ss | 14w o
231|  END OF BOREHOLE AT 23.1m. £re
BOREHOLE OPEN TO 5.2m AND
WATER LEVEL AT 0.9m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
HOLEPLUG TO SURFACE.
+3, % 3. Numbers refer to 1535
X Sensitivity P (%) STRAIN AT FAILURE
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() 45,

A
[T
RECORD OF BOREHOLE No 08-47 METRIC
GW.P,__ 21090500 LOCATION N 4 889 092.8 E 300 843.9, Station 10+040, Right Shoulder ORIGINATED BY Es
HWY 404 BOREHOLE TYPE Hollow Stem Augers COMPILED BY WM
DATUM _Geodetic 2008.03.11 - 2008.03.12 CHECKED BY ___ AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES € 2 RESISTANCE PLOT - REMARKS
{2} X
5| g($5]8 | 2 o @ w w ES | et
o] E z P wi
L ELEV. DESCRIPTION - g ¢ 2 25| 2 [SHEARSTRENGTHkKPa b Oy = DISTRIBUTION
DEPTH s|s|le| § 38| £ |o unconFineD  + FIELDVANE y )
1z Z{EC| @ |® QUICKTRAXAL X LABVANE | WATER CONTENT (%)
257.4 w 4 8 120 160 200 40 60 wm3 IGR sA sI L
0.0]  ASPHALT: (150mm)
02 SAND and GRAVEL, some siit
Compact to Dense sS 41 257
Dark brown
Moist
(FILL)
ss | 18
256
ss | 10
2552
21 Sitty SAND, trace gravel, trace clay
Comeact 255
Brown ss | 19
Moist
(FiLL) 3 67 33 7
254.1
33| SAND and GRAVEL, trace clay, ss o 264
occasional cobbles
Compact
Brown
Moist
(FILL)
253.0
253
44 Clayey SILT, sandy, trace grave,
SySy S
Very Stiff
8 ss | 18
(TiLL)
252
Hard
Grey ss | 160/ 130 52 17
275 251
250
ss | ss 4 25 53 18
7.1}
ss | s 248
Continued Next Page

Numbers refer to
Sensiivity

""%5 (%) STRAIN AT FAILURE
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. Ministry of
R e iR

RECORD OF BOREHOLE No 0847 20F3 METRIC
GW.P.__ 21090500 LOCATION N 4 889 092.8 E 300 843.9, Station 10+040, Right Shoulder ORIGINATED BY &s
HWY 404 BOREHOLE TYPE _ Holiow Stem Augers COMPILED BY WM
DATUM _Geodetic DATE 2008.03.11 - 2008.03.12 CHECKED BY AEG
YNAMIC CONE PENETRATION
SOl PROFILE SAMPLES o« w RESlSTANCE PLOT NATURAL - REMARKS
bol § e vd
5|e giSel a2 2 4 & ® comar T} 50 .
sl gl 2|eE]| & [srearsTrencTHIPS P . vl T | Shansze
| ELEV | DESCRIPTION ]2 e 2jz¢2] E e Oy DISTRIBUTION
DEPTH 513 tad >13 5 < | O UNCONFINED + FIELD VANE Y )
o Z1EO| © |e QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page w 40 80 120 160 200 20 40 60 wm3 |GR SA sI CL
Clayey SILT, sandy, trace gravel -
Hard ;
Grey 25
i 247
10| ss | so °
] 4R
Y “
Auger grinding at 11.6 to 11.9m 5
:
I
11| ss | 5o 245 (2 113 63 23
244
)
i 12| ss | es °
£ 243
g 242
1131 ss | 64 °
\
241
;.
1] 85| 73 o 1 34 48 17
240
{ 239
Bl 15| ss | o °
238
q
)
Continued Next Page

20
3 3. Numbers refer to
XD ensitiviy ‘5$5 (%) STRAIN AT FAILURE
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@) e

|
A [ 1]
RECORD OF BOREHOLE No 08-47 30F3 METRIC
GW.P,__ 21030500 LOCATION N 4 889 092.8 £ 309 843.9, Station 10+040, Right Shouider ORIGINATED BY ES
HWY 404 BOREHOLE TYPE _ Holtow Stem Augers COMPILED BY WM
DATUM _Geodetic DATE 2008.03.11 - 2008.03.12 CHECKED BY ___ AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ W IRESISTANCE PLOT NATURAL - REMARKS
Bol 2 i T .
'6 wlgd 7] 20 40 60 80 100 CONTENT z O
18l wl YIZE] z Y : - : : wp w wi| 5% | cransize
L ELEV DESCRIPTION cl2| & | Z|28]| 2 [SHEARSTRENGTHKPa Oy DISTRIBUTION
DEPTH é 2l E 5138 < |O UNCONFINED 4+ FIELD VANE Y %)
=12 Z|EC| © |® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page u 40 80 20 160 200 20 40 60 wWm3 |GR sA s cL
Clayey SILT, trace to some sand ss | 36 o 0 11 70 19
Hard
Grey
(TiLL) =7
236
235.6 AT
21.8 SILT, trace sand, trace graved, trace 47
Very Dense g
Grey .
Moist I 235
(TiLL) qt
’ Jd 7 1 o
Tt 100
q.
Jd 234
"
4
11
75
18! ss [ 100 233 o 0 2 92 8
Q- g
J1d
n
91 232
114
il
HasTss oo 3
d
] 140
14
¥ 231
it
o '{
A
3t 230
2207 120 ss | 1000 ¢
2771 END OF BOREHOLE AT 27.7m, 100
BOREHOLE OPEN AND WATER
LEVEL AT 2.6m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
HOLEPLUG TO 0.2m THEN
ASPHALT TO SURFACE.
+ 3, % 3. Numbers refer to 1535
' Sensitivity 1o (%) STRAIN AT FAILURE
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[ 1]
Ontario THUEN
RECORD OF BOREHOLE No QSR4-1 10F2 METRIC
G.W.P,__ 2108-05-00 LOCATION N 4 880 148.9 E 309 855.8, Station 10+088_ 50m Lt ORIGINATED BY ES
HWY _ 404 BOREHOLE TYPE _Hollow Stem Augers COMPILED BY __wM
DATUM _Geodetic DATE 2008.03.07 - 2008.03.07 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ W |RESISTANCE PLOT = MATURAL REMARKS
Ba 3 PASIC  oesruRe LU0 l‘:E
8le ﬁigw@‘f’@?‘@“"w”%gm&m
o} fond z w w w N
ELEV DESCRIPTION Slel g | 2|gg]| 2 [sremrsTrencTHI®e —_—— E DISTRIBUTION
DEPTH S{3| ¢ ] 5|133] £ |o unconrmep  + mELDvane Y )
sl * zlgo E ® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
253.7 © w 40 80 120 160 200 2 40 60 wm3 IR sA 81 cL
0.0 sty CLAY, trace sand, trace grave,
trace organics and topsoll 1 ss 4 °
Fim
Dark Brown
(FILL)
253
2)lss|s | ¥ o
252.2
1.5 SAND and SILT, some clay to Ha
clayey, trace gravel, occaslonal oxide H 3| ss 8 259
staining
Loose to Dense 1
Brown 3
Moist LB
(TiLL) 114
111 4 | ss 16 =3 1 25 54 20
H 251
5'.
k|
15, s ] ss| 4 °
4:
Grey 114
‘d 6| ss | a4 249 °
e
1
R0
4 248
88
i1 7] ss | 25 H 1 40 4 15
<3 3
) 247
-
£
114
Wet :e 46 °
5365 ss | 24 °
q
Very Dense qu
Moist <
Jdd o] ss| 7 o
:ﬁ y
Continued P
Next Page +3 x3. Numbersreferto 15,35
T Sensitivity 5 (%) STRAIN AT FAILURE
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ONTMT4S 05968.GPJ

Ministry of
(%) Vbt

[ L]
On{ario THURDSN
RECORD OF BOREHOLE No QSR4-1 20F2 METRIC
GW.P.__ 21090500 LOCATION N 4 889 148.9 E 309 855.8, Station 10+088, 50m Lt ORIGINATED BY €S
HWY __ 404 BOREHOLE TYPE _Hoflow Stem Augers COMPILEDBY __wwM
DATUM _Geodetic DATE 2008.03.07 - 2008.03.07 CHECKED BY AEG
SOIL PROFILE SAMPLES o w R%ANC‘C C%NF§LS$NETRAT|ON NATURAL
] PASTIC v = REMARKS
o ‘é’ 3 s MOISTURE war] E X 4
51 e alS8[ 8| 2 % o @ w oot 28 | st
] = b4 wp w w_ RAIN St
ELEY DESCRIPTION el g | 2|28 & [sHEARSTRENGTHPa o — = | oisTriuTion
DEPTH 3 | £ >1338] S |O UNCONFINED  + FIELDVANE Y %)
£l Z2{EC| @ le QUICKTRIAXAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page w 20 40 60 80 100 20 40 60 km3 JGR SA s CL
SAND and SILT, some clay, trace
gravel
Very Dense
Grey
Moist
(TiLL) 47 243
+14 10 8S 100/ ] i 22 60 17
1 150
32K
242
ss | a2 °
240.9
12.8 END OF BOREHOLE AT 12.8m.
BOREHOLE OPEN TO 12.8m AND
WATER LEVEL AT 1.1m UPON
COMPLETION.
BOREHOLE BACKFILLED WITH
HOLEPLUG TO SURFACE.
+3 %3, Numbers refer to 15$5
' Sensitivity 7 (%) STRAIN AT FAILURE
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@)zt

AR
m THUSI
RECORD OF BOREHOLE No QSR4-2 10F2 METRIC
G.W.P__2109-05-00 LOCATION N 4 869 123.9 E 309 859.4, Station 10+084, 25m Lt ORIGINATED BY s
HWY 404 BOREHOLE TYPE Hollow Stem Augers COMPILED BY WM
DATUM _Geodetic DATE 2008.03.07 - 2008.03.07 CHECKED BY AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o Y |RESISTANCE PLOT = HATURAL REMARKS
W 3 M’““'c wosTURE  UOUO t:E
P glfs| 2] 2 % o & w il -1
&l w Slak CZ) SH S THKPa wp w wy 3 GRAIN SIZE
ELEV DESCRIPTION =181 ¢ €d]lz8} & EAR STRENG b Oy DISTRIBUTION
DEPTH g 31 & ] 35133] 5 |o unconrned  + FiELDVANE Y %)
£z 2|Z0| @ |e QUICKTRAXAL X LABVANE | WATER CONTENT (%)
254.9 A 4 80 126 160 200 20 40 60 wm3 |GR SA S oL
00] ity CLAY, trace sand, trace gravel, :
some topsoll, occasional rootiets 1 ss °
Firm
254.2 Dark Brown
0.6] \(FILL)
SAND and SILT, some clay, trace 254
gravel, occasional oxide staining 2| ss °
Loose to Compact
Brown 1]
Moist ._('.
(ML) Jd
b o
1 31 8s 253
e
TH—
R
Dense to Compact 4] 4| ss 4 1290 82 18
252
[+]
115 | ss
9]
Grey 134 °
Wet |
2 251
9]
1
R
41 ¢ | ss 250 2
11
-7
4
414
: 249
B
q.
d44 7 | ss ° 126 56 17
-
1} 248
4
+la
.9
q.
j‘ 8 | ss 247 ©
4
|34
Moist W 246
3
9| ss o 2 35 52 14
Continued Next Page

3 w3, Nombers refer to
TR Sonskiviy ‘5§5 (%) STRAIN AT FAILURE
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@)t

A
A [ 1]
THUSen
RECORD OF BOREHOLE No QSR4-2 20F2 METRIC
G.W.P.__ 21090500 LOCATION N4 889 1239 E 309 859.4, Station 10+084, 25m L.t ORIGINATED BY _ES
HWY __ 404 BOREHOLE TYPE _Hollow Stem Augers COMPILED BY __wM
DATUM _Geodetic DATE 2008.03.07 - 2008.03.07 CHECKED BY ___AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES © Y |RESISTANCE PLOT pasme  BATRAL E REMARKS
= £2] 3 20 40 e 80 100 W Omw £S &
(el PN um; 20 g Y 1 1 fy 1 w w w % w GRAIN SIZE
)
ELEV =gl ¢ 21¢ 5 2 |SHEAR STRENGTH kPa —— " * | oistrisution
SEPTH DESCRIPTION é 2l r >12338 < | O UNCONFINED  + FIELD VANE Y %)
El= Z|E°| § |o QuCKTRIAXAL x tABVANE | WATER CONTENT (%)
Continued From Previous Page u 20 4 60 80 100 20 40 60 wm3 |GRrR sA s1 cL
SAND and SILT, some clay, trace
grave!
Dense to Very Dense
Grey
Moist
i)
ss | s0 24 s
243.6
13| END OF BOREHOLE AT 11.3m.
Piezometer instaliation consists of
19mm diameter Schedule 40 PVC pipe
with a 1.52m siotted screen.
WATER LEVEL READINGS:
DATE DEPTH(m)  ELEV.
(m)
20080320 3.3 251.6
2008.04.18 2.5 252.4
2008.08.30 1.0 253.9
2008.07.29 0.8 254.1
2008.10.24 0.9 254.0
2008.11.28 1.0 253.9
2009.0206 0.9 254.0
2009.0220 0.9 254.0
2009.03.20 0.8 254.1
2009.04.22 08 254.1
2009.05.15 0.8 254.0
2009.06.05 1.3 253.6
2009.07.29  0.1* 255.0
2009.08.05  1.0° 255.9
2009.09.02 0.5 255.4
2009.09.21 0.3 254.6
* (above ground surface)
+3 3¢ 3. Numbers referto 153_5
"7 Sensttivity 5 (%) STRAIN AT FAILURE
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G Ministry of A
e AR
oﬂtafb “TeRmen
RECORD OF BOREHOLE No QSR4-3 10F2 METRIC
G.W.P__ 2109-0500 LOCATION N 4 889 038.8 E 309 863.0, Station 10+080, centrefine ORIGINATED BY Es
HWY 404 BOREHOLE TYPE Hollow Stem Augers COMPILED BY WM
DATUM _Geodetic DATE 2008.03.17 - 2008.03.17 CHECKED BY AEG
DYNAMIC CONE PENE TRATION
SOIL PROFILE SAMPLES o« w lRESISTANCE PLOT NATURAL = REMARKS
= 2 3 TS morsTiRe el ez A
5| glsl e 2 % o @ w o :S
gla] w SlakE] & SHEAR STRENGTH KPa wp w w, g GRAIN SIZE
HLev DESCRIPTION |51 8| 212¢] & L e — DISTRIBUTION
DEPTH 2 >138] < [o unconeineD  + FIELDVANE Y %)
g z 21EC] © |o cuckTRAXAL X LABVANE | WATER CONTENT (%)
2572 © o 4 80 120 160 200 20 40 6 |wm3|orsa s a
00}  ASPHALT: (150mm)
257
02 Gravelly SAND
Dense 8s 46 -]
Dark Brown
Dry
(FILL)
2561 2{ss] 10
11 Sandy SILT, some clay, trace gravel 256
Very Loose to Compact
Brown
Wet 3a|ss| 2 ¥ °
255.3 (FiLL)
1.8 Sity CLAY, some sand, trace gravel, ss
some organics and topsol
Soft to Firm 255
Brown
(FIRL)
4| ss] 4 °
occasional wood fibres 254
slss]| s °
263.0
4.1 SAND and SILT, some clay to clayay, 253
trace grave!, occasional oxide staining
Compact
Grey
Moist
(TiLL) ss | 1 e 1 23 56 21
252
251
Ss 19 o
ke
. 250
Very Dense 14
K
1118 ss | 74 ] 7 48 35 10
-
4 249
9]
P
44
NE 248
9 88 84 o
Continued Next P,
Next Page +3 %3, Numbers refer to 1585
. Sensitivity %> (%) STRAIN AT FAILURE
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Gl

1]
Ontario Trsen
RECORD OF BOREHOLE No QSR4-3 20F2 METRIC
G.W.P.__ 21090500 LOCATION N 4869 008.8 E 309 863.0, Station 10+080, centrefine ORIGINATED BY _gs
HWY __ 404 BOREHOLE TYPE _ Hollow Stem Augers COMPILEDBY __wM
DATUM _Geodetic DATE 2008,03.17 - 2008.03.17 CHECKEDBY ___ AEG
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | W IRESISTANCE PLOT — REMARKS
?—-‘ g 8 Mm"c MOKSTURE Seved I 1~ .
5] . glE8l o 2 9 & = 1w over T 28
|4l w!| 3)o5| 8 [shearsTrRenGTHRPS e - w | 2% | GRANSIZE
LELEV DESCRIPTION =128l &) 2l2¢] & e S DISTRIBUTION
DEPTH g ER IS 5138 S | O UNCONFINED  + FIELD VANE Y %)
£1Z Z|EC] @ |e QUCKTRIAXAL x LABVANE | WATER CONTENT (%)
Continued From Previous Page o 2 4 e 8 10 20 4 6 kNm3 IGR sA s oL
SAND and SILT, some clay, trace 247
gravel
Dense
Grey
Ty
10} SS | 38 # 1 .33 48 18
245.9

248
240

1.3

END OF BOREHOLE AT 11.3m,
BOREHOLE OPEN TO 6.7m AND
WATER LEVEL AT 1.5m UPON
COMPLETION.

BOREHOLE BACKFILLED WITH
HOLEPLUG TO 0.2m THEN
ASPHALT TO SURFACE,

+3 %3, Numbers refer to
' Sensitivity

20
195 (4) STRAIN AT FAILURE
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a Ministry of R
Transportation |
Ontario THURBeN
RECORD OF BOREHOLE No QSR4-4 10F 2 METRIC
GW.P__ 2109-0500 LOCATION N 4 889 074.3 E 309 868.5, Station 10+078, 25m Rt ORIGINATED BY Es
HWY _ 404 BOREHOLE TYPE _ Hotiow Stem Augers COMPILED BY _ wM
DATUM _Geodetic DATE 2008.02.25 - 2008.02.25 CHECKED BY AEG
DYNAMIC GONE PENETRATION
SOIL PROFILE SAMPLES | o 4 IRESISTANGE PLOT "
TURAL REMARKS
T g ASIG e HoUD . =
P gsgl el £ ® ® w [* Smw welgs) s
S =l z wp w w GRAIN SIZE
LELEV. DESCRIPTION clE| ¢ | 3]25]| & [sHEARSTRENGTHKPS —— E DISTRIBUTION
DEPTH s 2 %_ 51238 £ |o UNCONFINED  + FIELD VANE Y %)
£z 2129 @ leo QUICKTRIAXAL x LABVANE | WATER CONTENT (%)
2654 © 49 80 120 180 200 2 4 60 wm3 |or sa 1 o
08! Sity CLAY, mixed with topsod, trace
sand, occasional rootiets 1 ss 1 °
Very soft to fim
Brown 255
Moist
(FILL)
2§ 88 4 [
254
occasional wood fibres
3lss| 4
253.3
2.1 SAND and SILT, some clay, trace
gravel £
Compact to Dense 263
Grey {4 ss| a2 ©°
Moist i
(L) 14
R
1] s | ss 15 fef 0 32 5 18
. 252
9
[« &
g“ 251
H 1 6] ss| 18 -}
119-]
R
T 250
9]
b
911 7 | ss 37 [
| 249
R
iy
n 248
4.
148 )| ss | 26 B 0 23 58 21
-7
q4 247
g
ss | 14 248 o
Continued Nexi P -
98 +3.x3. Nombosroferto %,
X Senstiviy % (%) STRAIN AT FAILURE
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@

[ 1]
m THLhan
RECORD OF BOREHOLE No QSR4-4 20F2 METRIC
G.W.P._ 21090500 LOCATION N 4 889 074.3 E 309 868.5, Station 10+078, 25m Rt ORIGINATED BY Es
HWY __ 404 BOREHOLE TYPE _Hollow Stem Augers COMPILEDBY __wwm
DATUM _Geodetic DATE 2008.02.25 - 2008.02.25 CHECKED BY AEG
DYNAMIC GONE PENETRATION
SOIL PROFILE SAMPLES « W IRESISTANCE PLOT NATURAL REMARKS
Eol g el YR ] (-

5 alz8] @ 20 40 €0 80 100 CONTENT z0 &

& 5 w ﬁg 2 <4 z 1 1 f i i wp w w, =] g GRAIN SIZE
| ELEV. DESCRIPTION c|2) & | Z]2g| 2 [SHEARSTRENGTHKPs B — DISTRIBUTION
DEPTH E 2| >138] £ |O UNCONFINED  + FIELDVANE Y %)

E1Z z|g° @ e QUICKTRIAAL X LABVANE | WATER CONTENT (%)

Contioued From Previous Page ] 4 8 120 10 20 P 40 % JuwwmdlersA st o
SAND and SILT, some clay, trace A
gravel
Grey 245
Moist
(i)
10} ss | 27 - 2 31 49 18
244.2
1.3 END OF BOREHOLE AT 11.3m.
BOREHOLE OPEN TO 10.7m AND
WATER LEVEL AT 0.8m UPON
COMPLETION.
Piezometer instaliation consists of

19mm diameter schedule 40 PVC pipe
with a 1.52m slotted screen,

WATER LEVEL READINGS:

DATE DEPTH(m)  ELEV.(m)
2008.02.28 34 2520

2008.03.07 3.0 2524
2008.03.20 0.6 2548
2008.04.18 Ground surface  255.4
2008.06.30 1.0 2544
2008.07.10 0.8 2548
2008.07.28 Ground surface  255.4
2008.08.05 0.8* 256.2
2008.09.02 0.9* 256.3
2008.09.21 0.8* 256.2

* {above ground surface)

20
Sensttivity ‘5‘35 (%) STRAIN AT FAILURE
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Ministry of
Transportation
Ontario

AR
ot ]

RECORD OF BOREHOLE No QSR4-5 10F2 METRIC
GW.P.__ 2108-0500 LOCATION N 4 869 049.6 E 309 873.1, Station 10+075, 50m Rt ORIGINATED BY _ES
HWY 404 BOREHOLE TYPE _ Hollow Stem Augers COMPILED BY __wM
DATUM _Geodetic DATE 2008.02.25 - 2008.02.25 CHECKED BY ___ AEG
SOIL PROFILE SAMPLES | o w  [RINAMIC CONE PENETRATION . REMARKS
PLASTIC VOO
o 3 MOSTURE v p.E
51 glsal 2| _2 @ o o w oo 28 | oran
Ty 2 lgE| & [sHearsTrReENGTHKPa W - wl 2§ N SIZE
LELEV | DESCRIPTION b - 2lzel £ [ DISTRIBUTION
DEPTH é 3 >138| < |o uNcoNFINED  + FiELDVANE Y %)
E1= Z|&€C] @ |eo QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
255.4 w 40 80 120 160 200 20 40 60 wm3 |6r sA st cL
001 Clayey SILT, mixed with topsof, trace
sand, occasional rootiets
Soft to St 18] 2 9
254.8 Brown 255
o8] \(FiLL) / \v
Sandy SILT, some day
Loose to Compact 2 ss 4 o
Molst
(FILL) 254
3]ss| s o
253.0
24]  SANDandSILT,somecaytockyey, [9] . ss | 20 253 v
trace gravel, occasional oxide staining {4
Compact A% o
Grey 45N
(TILL) ]
g
’_.z 5| ss 11 + 0 20 58 22
¢ 252
"
'<'.
1+ 251
(h:
;d?s S8 | 12 2 2 18 44 36
]
114 250
K1
9]
1
it 7] ss | w7 . o
:
1
-
4 248
n 8! ss| 14 o
4
114
k 247
ye
43
If]ejss| s 248 bi 2 31 49 18
Continued Next Page
+3.><3:

Nombers refer to
Sensitivity

‘513;5 (%) STRAIN AT FAILURE
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Qe T

m T LA
RECORD OF BOREHOLE No QSR4-5 20F2 METRIC
GW.P._ 21090500 LOCATION N 4 839 049.6 E 300 673.1, Station 10+075, 50m Rt ORIGINATED BY _Es
HWY a0 BOREHOLE TYPE _Hollow Stom Augers COMPILEDBY __wwm
DATUM _Geodetic DATE 2008.02.25 - 2008.02.25 CHECKED BY ___AtG
SOIL PROFILE SAMPLES |, | w [RYSAMIC GONE PENETRATION
£yl 3 e U | | REMARKS
Slgl, | gl5e| 2 |2 p @ & w for Sl e EE | e
] & wp w w
ELEV DESCRIT 218l | 2le5| & [svearsTrencTHI (S I Wb
DEPTH foN i3 £ 2 38| < |o uNconemnED  + FIELDvANE Y %)
£1= z 58 G | QUCKTRIAXAL X LABVANE | WATER CONTENT (%)
Continued From Previous Page u 4 8 120 160 200 20 44 e km3 JoR sA s
SAND and SILT, some clay, trace LE
1
Very Dense 1.} .
&ay o A L9
244.7 Moist S8k mpm £10.0'8 o
10.7] "\ /] 7S
END OF BOREHOLE AT 10.7m.
BOREHOLE OPEN AND WATER
LEVEL AT 0.6m UPON
COMPLETION,
BOREHOLE BACKFILLED WITH
HOLEPLUG TO 1.2m THEN AUGER
CUTTINGS TO SURFACE.

3 3. Numbers refer to
X sonstvity ‘5‘§5 (%) STRAIN AT FAILURE




Gaolder
Fsas.,

Foundation Design

MIS-MTO 001 041111016AAMTO.GPJ GAL-MISS.GDT 26/4/06

PROJECT 041111016 RECORD OF BOREHOLE No BH 301 1 OF 2 METRIC
wW.p. LOCATION N 48689092.6 ;E 309821.8 ORIGINATED BY pKs
OIsT Cenral HWY 404 BOREHOLE TYPE_ 108 mm Diameter Solid Stem Augers COMPILED BY Do
DATUM Geodetic JUNE 11, 2004 CHECKED BY Lce
YNAMIC CONE PENE TRATION
SOIL PROFILE SAMPLES « w ESISTANCE PLOT - NATURAL REMARKS
Hal & PLASTIC | isTure OUi0} | &
5| g |58] 3 . D% 0 T cowewr Tl 20 .
GRAIN SIZE
ELEV sl gy 31es O |SHEAR STRENGTH kPa v - | e
DEPTH DESCRIPTION HEIRRE 38| = |o unconened  + FmiELD vaNE v P
£l Z 2 |5°] @ e ouckTRIAXAL X REMOULDEQ WATER CONTENT (%)
257.5 GROUND SURFACE w 60 80 100 10 20 30 kN/m® IGR SA S1 CL
0.0 Sand and gravel (FiLL) 3
g(moact . ss | 14
256.9 Mg‘s"{‘ : 257
06 Sitty sand, some gravel, trace clay
(FiLL) ss 14
Compadtoioose 3
Broven 3
Moist 3 256
. ss 7
255.3 s
2.2 Clayey Sif(with sand, trace gravel yefts
Fim o stif | ss| s 255
Wet { /¢
7454
N
i Ss | 8 HHo 0 28 65 7
253.8 1 254
3.7 Clayey Silt, some sand, trace grave!
(TiLL)
Siiff to harg SS 11
Brown -
Wet 253
)
A Ss 15 o
1
f 252
|
|
: SS | 40
251
6 250
coming grey below 7.6 m depth
Ss | s6 b—{ t 15 68 15
249
2479 SS | 45 248
9.6 Sty Sand, trace grave!
Compact
Grey
Wet
247
Ss 14 [}
2459 246
116 Clayey Silt, some sand, trace gravel
Ty
Hard
Grey
Moist v
; f ss | 33 245
/;‘ {
H
i
¢
o8
g 244
£
Ve ss | a9
;J
<
11 243
IA 4
Conlinued Next Page

+3 % 3. Numbers refer to

0% srRaNaT FAILURE



MIS-MTO 001 041111016AAMTO.GPJ GAL-MISS.GDT 26/4/06

@ Foundation Design
*Golder
JAssociates
PROJECT _ 041111016 RECORD OF BOREHOLE No BH 301 2 OF 2 METRIC
W.P. LOCATION N 4889092.6 ;E 309821.8 ORIGINATED BY PKs
OIST Central HWY 404 BOREHOLE TYPE_ 108 mm Diameter Sotid Stem Augers COMPILED BY oo
DATUM _Geodetic DATE JUNE 11, 2004 CHECKED 8Y \CC
SOIL PROFILE SAMPLES | o uy |REEANC NS PENETRATION NATURAL a
wel 2 PLASTIC vouwol & EMARKS
eZ21 9 it OETVRE S| £ F s
&la 2128} 2 A L o 58 | cransz
g1 2 N SIZE
clglwl 3lek| 8 [cheanstrenarirrs b . b z
ELEV DESCRIPTION =18l e 32 ]2¢] 8 —_—— DISTRIBUTION
DEPTH sis| & | 3> 88| £ |©o uUNCONFINED + FIELD VANE ¥ %)
£z 2 50| @ e QUCKTRIAXIAL x REMOULDEY] WATER CONTENT (%)
- CONTINUED FROM PREVIOUS PAGE —- w 20 40 60 80 100 10 20 30 kNm® IGR SA s cL
?I‘
it ss | 2
2418 %6} 242
157 End of Borehoie
Note:

Water level at 4.9 m depth
(Elevation 252.6 m) upon
compietion of dritling

+3.X3: Numbers refer to

Sensitivity

03* sTRAIN AT FAILURE



MIS-MTO 001 041111016AAMTO.GPJ GAL-MISS.GDT 26/4/06

1
st

Foundation Design
PROVECT _oet1irons RECORD OF BOREHOLE No BH 301A 1 OF 2 METRIC
we. LOCATION N 4889107.0 ;E 309821.9 ORIGINATED BY pks
DIST Centrat HWY 404 BOREHOLE TYPE 108 mm 1.0, Hofiow Stem s COMPILED BY pp
DATUM» Geodetic DATE SEPTEMBER 27, 28, 2004 CHECKED 8Y LCC
OYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « ; RESISTANCE PLOT PasTiIc NATURAL o = REMARKS
Lol 8 et MOSTURE  HOUOL -, A
= w <&l & 20 40 60 80 100 CONTENT zZ9
S wiz@ 2z 1 4 L 1 o w, w w, ow GRAIN SIZE
Ela| ¢ | 2 |95| & [SHEAR STRENGTH kP3 ' y 2
ELEV DESCRIPTION clal & F12¢g] 2 [ - DISTRIBUTION
{DEPTH s|3| e | 8 38| £ |0 UNCONFINED  + FiELD vanE Y )
clz 2 |§C| @ |e ouickTRiaxiAL x REMOULDEY WATER CONTENT (%)
256.0{  GROUND SURFACE w 20 40 60 80 100 10 20 3 kNm® |GR SA s1 CL
0.0 Augered from 0.0 m10 12.9 m -
depth without X
Befer 1o Record of Borehole 301 for
Subsuriace conditions over this
interval.
255
254
253
i
252 |
251
250
249
248
247
246
245
2438 244
122 (C;aye)y Sit, some sand, trace gravel M
1L
St 1o harg § :E 1188} s
Grey !
Moist to wet M 243
H
¢ EJ
}) a
H E
:E:z ss | 11 242 t- V2957 43
¥
P
prAl
Continued Next Page

+3 % 3. Numbers refer to

Sensitivity

03% STRAIN AT FAILURE



MIS-MTO 001 041111016AAMTO.GPJ GAL-MISS.GDT 26/4/06

(? Foundation Design
'Associates

PROJECT _oeamions RECORD OF BOREHOLE No BH 301A 2 OF 2 METRIC
W.pP. LOCATION N 4889107.0 ;€ 309821.9 : ORIGINATED BY pxs
DisT Central HWY 404

BOREHOLE TYPE_ 108 mm 1.D. Hoflow Stem Augers

COMPILED BY __op
DATUM _Geodetic

DATE SEPTEMBER 27, 28, 2004 CHECKEDBY____1cc
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES < g RESISTANCE PLOT ne NATURAL - REMARKS
2] CLASTIC yorsTuRe  HOUID x
51 . 2 |53 8 go«Psfept?oW"oont‘“’%g &
ud b4 GRAIN SIZE
ELEV 18| ¢ | 2 |o5| & [Sreansiravarnies e S bl
BEPTR DESCRIPTION His < F = OISTRIBUTION
DEPTH HEIERE 38| < ]o UNCONFINED  + FIELDvANE Y %)
cl= £ 159 @ |e QUCKTRAXAL x ReEMoOULDE] WATER CONTENT (%)
- CONTINUED FROM PREVIOUS PAGE -- w 20 40 60 80 . 100 10 20 30 m® IGR SA S1 CcL
Clayey Siit, some sand, trace gravel L) M
(TiLL) g
Stiff to hatd hed
Grey “";, 3|ss| 12
Moist to wet ;;/;,
H
,EVEC 240
JV 1
i
238.9 :E,r’ 239
171 lMenayeredC&ayeySin,uacesand, L1 4 88 59 -
and Silt, trace clay and sand, Ui
conlaining clay seams UIH
Hard/Very dense §if?
Grey gt
Moist to wet gl 238
N
v "
WH s | ss {100 Fod—y
#”’
L
gt 237
¢ &
’:V’f
a’,"
/f,:'
(W 6 | ss | 238
r':’y
':/: B I S
¢St 2R
il B
% ’/r " bl 235
U B
MY 7 | S8 | 108 | . +4 0 1 83 10
e s am oy
M1 - s
:,::, 2] 284
//: B=n
r’," .." :'.’
’//4 D¢ we Ot
H o o
MIH 8 | ss hooad 7| 233
e bl wm
,:/’ B=k
s s
/:/ '\ ';‘.
Bel%y et 232 .
’ 4 [« v
,/v’ M
f’,V’
4
(M0 o | ss | 76
2310 U
250 End ol Borehole
Notes:
1. Water level in piezometer
measured at 2.7 m depth (Elevation
253.3m)on$ep!ember28.2004
and at 0.7m above ground surlace.
{Elevation 256.7m) on October 7.
2004.

3 3. Numbers referto 3%
+°, : v
x Sensitivity o] STRAIN AT FAILURE



MIS-MTO 001 041111016AAMTO.GPJ GAL-MISS.GDT 26/4/06

st

Foundation Design

PROJECT 04-1111-016 RECORD OF BOREHOLE No BH 302 1 0F 2 METRIC
WP, LOCATION N 4889084.1 ;E 309781.5 ORIGINATED BY pKks
DIST Ceaval HWY 404 BOREHOLE TYPE_ 108 mm 1.D. Hollow Stem Augers COMPILED BY _ pD
DATUM _Geodetic DATE SEPTEMBER 28, 2004 CHECKED BY Lcc
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o« w RESISTANCE PLOT T
fo| 2 C e s wouel | | Remecs
5]« @ ;5 @ P 40 80 80 100 UMT onlrper LT z8 GRAI:SJZE
i
ELEV DESCRIPTION c|g| & 2[28| & [sHEarsTRENGTH KPS —_— % | oistaiBuTion
DEFTH IR 38| £ |0 UNCONFINED  + FiELD vANE Y )
£l Z £ |EC] @ |e oUCKTRIAXIAL x REmOULDED WATER CONTENT (%)
258.0i GROUND SURFAGE w 20 40 60 80 100 0 20 3 kN/m® {GR SA SI CL
0%s Topsod
3
o Siity sand (FILL) 3 1] ss 6
258.3 Brown :
071 \Moist /R
Clayey sit, some sand, trace 2)ss| & 258
?Fraf)l trace asphall fragments POS
2575 X
1.5 Fiom .’ 14
Dark brown ’tvvy 3
Moist #'V» 3188 10 —p— 3 21 43 33
(S:laﬂyey Silt, some sand, trace gravel :)‘ ! 257 |
Ll H
Mottied brown i
Moist Ul 4 | ss | o
256.0 MTHi
30| Sand and SH, trace gravel, race " 256
clay, containing lensesfinteriayers {44
of sand and gravet (TiLL) e S| 8s | 14 b
Compact to very dense 144
o ©o i
i 194
16 ss | 23 255
]
i \A
AL
TH1 7| ss | 23 -
i 254
I
E
1’,.5
T 253
i
1t 8 | ss | a2
b
1t
14 252
£
a
L
»
4[4} | SS | 38 251 2 38 53 7
]
"
i
-
1‘ 250 .
10 ss | 39
3
§ 249
¥
111} sS | 39 248 q
247
4112 ss | 74
246
3] ss | e 245 o
Continued Next Page 3 .
3. Numbers refer to 3%
+°,%X: Sensit (o] STRAIN AT FAILURE



MIS-MTO 001 041111016AAMTO.GPJ GAL-MISS.GOT 26/4/06

@Goldcr os

Foundation Desigr
PROJECT _ o0a1111:016 RECORD OF BOREHOLE No BH 302 2 OF 2 METRIC
W.P. LOCATION N 4889084.1 ;E 309781.5 ORIGINATED BY pks
DIST Central HWY 404 BOREHOLE TYPE 108 mm 1.D. Holtlow Stem Augers COMPILEDBY 0D
DATUM _Geodetic DATE SEPTEMBER 28, 2004 CHECKED BY Lce
SOIL PROFILE SAMPLES | o | w [DYNAMIC CONE PENETAATION
By 2 e R I
51 . o |55| 8 G I T Ul 3
=l z RAIN §1Z|
ELEV sl ¢ | 2|25 & [SneansTrEnGTIRPS v s . £ ¥
LE DESCRIPTION IR ERELIR: ey DISTRIBUTION
DEPTH 15| k| > 88| £ |0 UNCONFINED  + FIELD vANE Y )
clz 2 15C] © |e ouckTRIAXAL X REMOULDED WATER CONTENT (%)
~+ CONTINUED FROM PREVIOUS PAGE - w 20 40 & 80 100 0 2 30 KN/m’ |GR SA St CI
Sand and SilL, trace gravel, irace 4 19
clay, containing enses/intedayers <{1F
of sand and gravet (TiLL) 14141 14 ] s5 | 102 qdH 1 34 54 1
Compact to very dense 4111
Brown 10 grey bex
Moist 94 243
-4 1.
N
BEs
(T4 i 3
5 151 88 jioo.2 242
1S i
Y
% 4
% 1
xéo 241
«
2405 MEI{16 1 S5 hoo/ 14
185 End of Borehole
Note:
Water level in piezometer
measyred at 10.7 m depth
{Elevation 248.3 m) on September
28, 2004.
+3.X3: Numbers refer to

O 3% STRAIN AT FAILURE



Fsas,.,

Foundation Design

PROJECT _ 041111016

W.P.

DIST Central HWY 404

DATUM Geodetic

RECORD OF BOREHOLE No BH 303

LOCATION

N 4889071.0 ;€ 309743.7

BOREHOLE TYPE 108 mm 1.0, Hollow Stem Augers

METRIC

ORIGINATED BY PKS
COMPILED BY _ pp

MIS-MTO 001 041111016AAMTO.GPJ GAL-MISS.GOT 26/4/06

DATE SEPTEMBER 29, 2004 CHECKED BY _ (cc
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES & Y |RESISTANCE PLOT v - REMARKS
o X
5| 8388 » o o wow N E I
ol 2 GRAIN SZE
ELEV OESCAIPTION 18w | 3|2k S [SHEAR STRENGTH kPa e | T F | e
DEPTH SCRIPTIO B EREE < o UNCONFINED  + FIELD VANE v %)
ElZ 2 |§°] @ |* auckTRInxAL x REMOULDED WATER CONTENT (%)
261.0]  GROUND SURFACE w 20 40 60 80 100 20 30 KN/m® |GR SA s1 G
0.0 Silty Sand, some organics (FILL) )
Very loose 10 loose > 1] ss 4
Brown 2
Moist :
B
X4 2] ss | 6 260 ]
2595 2
15 Clayey Sift, some sand, trace I H
gu;ia;e(. trace organics Ul 3 | ss 11
258.8 Brown 1fs 259
22 Moist 5
Siity Sand, | A )
lramcyem trace clay, trace gravel ‘ ss 23
258.0 Dense
S50\ Brown Pt 258
Sand and S, trace clay, some Il s ] ss | 3
gravel (TIL L)
Dense to very dense ¥
Brown, becoming grey betow 9.1 m 1
Moist 1o wet below 3.7 m depth :
4
Lk
§ 7§8s| 4 32 28 35
256 8% s
§ia
11
1=
(2L
By
T 255
Y 4
{Hl 8] ssier
393
414
.2 254
M
P3Ly
1435 [ ss fowzd
g2l 253
[T4:
& ix
114
ryé
g 1 ¥
15 ¥ | 262
941 10] ss hoo2g
-
F3y
» ,:[
[ ¥L
4 1
3. 25
- l‘
1 H
AoAl A T 0s K
ik
i 250
248
. {1217 S5 hooid
248}
247.1 IER S TOA)
139 &nd of Borehole
Note:
Walterlevei at 8.1 m depth
(Elevation 250.9 m) upon
completion of drilling.

+3 X 3: Numbers refer to

3%
Sensitivity [ STRAIN AT FAILURE



GRAIN SIZE DISTRIBUTION - THURBER 0586.GPJ 9/24/09

Hwy 404 Extension
GRAIN SIZE DISTRIBUTION

FIGURE E1

GRAVELLY SAND FILL

U.8.8. Siave size, meshes/nch

00 100 6050 40 30 18 108
1 i L 1. i) L

8ize of openings, inches

4 3 3’3"? a1t 11]/2‘ 3’41“'3"
100 !
90
80
70
=z
2 /|
= 60
@ { /
2 )
. {
-
5 //
&3 40
i 4
[+% / /
30 /
20
10
0
0.0001 0.001 0.01 01 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE [Msoxw | COARSE FINE COARSE | pn
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 08-35 0.46 277.19
x 08-41 0.46 263.24
W.P# .2108-05-00........ . l
Prepared By .AN..................... THURBER
CheckedBy .RPR.................




GRAIN SIZE DISTRIBUTION - THURBER 0596.GPJ 10/5/09

Hwy 404 Extension
GRAIN SIZE DISTRIBUTION

FIGURE E2

SILTY SAND FILL & SAND FILL

U.S.S. Sieve size, meshesfinch

200 ﬂl)o 6?5-04930

16

Size of openings, inches

108 4 3 B 41t s 4146
1m L3 { us 1 1 1 1
a13)’
%0 / A
) 4
" I
A %/
Pl
70 4
Z /
- 80
& ARy
g /
u 50 /
> , /
8 40 f ¥
& " /
= /
30 a1 //
20 2
10
-
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE lMED!UM] COARSE FINE COARSE | poie
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 08-42 0.91 263.53
x 08-43 0.99 262.87
A 08-47 2.82 254 .56
W.P# .2109-05-00......... . .
Prepared By AN.................... THURBER
CheckedBy .RPR..................




GRAIN SIZE DISTRIBUTION - THURBER 0598.GPJ 9/24/09

Hwy 404 Extension

FIGURE E3
GRAIN SIZE DISTRIBUTION
SAND
U.S.S. Sieve sizs, meshesinch Size of openings, inches
200 1([)0 GPEID 4.0 30 1‘6 10? 4 3 34‘8‘12*' 34 1 L‘IIR' 3'41“'6;
100
9% zd
|lo—1®] ’
9] / |/
80 %
T A
70
z 17
E 6 d
I
g / e
o 50 v
.
Iy
g © /I
a
30 /n
4
20
14
10 ’
0 a—pacphr
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE lMED|UMI COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SiZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 08-36 1.75 271.73
m 08-44 2.51 256.58
A 08-61 1.07 283.83

W.P# .2109-05-00........ . .

PreparedBy AN..................... THURBER
Checked By .RPR




GRAIN SIZE DISTRIBUTION - THURBER 0596.GPJ 9/24/09

Hwy 404 Extension
GRAIN SIZE DISTRIBUTION

FIGURE E4

CLAYEY SILT & CLAYEY SILT TILL

U.S.5. Sieve siza, mashes/inch

200 1;& 8050 40 QD;YG 108 4 3 %14’[? 31]4' 1; 1427 34148
100 s 3
| -1
© -
LA
80 ]
bkl
’
70
z /{ %
<
e ,!
4
w
z
o 5
'—.
z
O 40 f
¥
W y
30
20 o
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM [ coarse FINE COARSE | oo o
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 08-38A 2.51 254.79
b 4 08-38A 4.80 252.50
A 08-38A 9.37 247.93
* 08-38A 13.94 243.36
® 08-39 2.51 256.44
O 08-39 6.32 252.63
W.P# .2108-05-00........ . .

PreparedBy AN.....................
Checked By .RPR

THURBER




GRAIN SIZE DISTRIBUTION - THURBER 0596.GPJ 10/5/08

Hwy 404 Extension

FIGURE E5
GRAIN SIZE DISTRIBUTION
CLAYEY SILT & CLAYEY SILT TILL
U.S.S. Sieve size, meshesfinch Size of openings, inches
100 200 Ti“) “;50 :'.i 30 1‘8 1'05 4 3-318'"2' 34 1" 11'2' 3;41’4'5:
O ki 1] d
" SR
- ; I
Y f
) vl %4
1 /
<Z( 7
Ew (AL
x
i
z
£ s ¥
[
z
3 i
Q 40
W
a
30
20
o
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE lMEDIUMl COARSE FINE s
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 08-40 3.28 258.03
x 08-40 6.40 254.91
A 08-41 2.51 261.19
* 08-42 1.83 262.61
® 08-46 7.92 248.78
W.P# .2108-05-00........ . .
PreparedBy AN.................... THURBER

Checked By .RPR




GRAIN SIZE DISTRIBUTION - THURBER 0596.GPJ 9/24/09

Hwy 404 Extension

GRAIN SIZE DISTRIBUTION

FIGURE E6

CLAYEY SILT & CLAYEY SILT TILL

U.S.8. Sieve size, meshesinch

S‘udopefm.hdm

200 100 6050 40 30 16 108 4 3 3B w1 1 34148
1m 1 1 { # 1 ph i '] 1
90 =z
80 =
70
z A
£ /)
= 60
o
w
z 50
i
7
g 40
w
a.
30
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE IMED!UM‘ COARSE FINE I COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 08-46 14.02 242.68
b 08-46 17.07 239.63
A 08-46 18.52 238.18
* 08-46 20.12 236.58
® 08-47 6.32 251.06
< 08-47 7.92 249 .46
W.P# .2108-05-00........ . .
PreparedBy AN.................. . THURBER




GRAIN SIZE DISTRIBUTION - THURBER 0596.GPJ 9/24/08

Hwy 404 Extension

FIGURE E7
GRAIN SIZE DISTRIBUTION
CLAYEY SILT & CLAYEY SILT TILL
U.S.S. Sieve size, meshesinch Size of openings, inches
200 1?) &‘)50 ‘.0 30 1‘8 1'03 4 3 g‘iff' 31‘4 1’ 1‘.12‘ 3.'41.143“
100 H -
e ji= 2
% ; -
z¢ (1Y
80 : : /)
. AL
z 4
£ 60
& ’
z
a. 50
e
z
8 4w f
g e
& X
30
20 Xy {
10
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE IMEDIUM! COARSE FINE COARSE | oo o
FINE GRAINED SAND GRAVEL SiZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
@ 08-47 12.50 244 .88
x 08-47 17.07 240.31
A 08-47 20.12 237.26

W.P# .2109-05-00...... .. . -

PreparedBy .AN..................... THURBER




GRAIN SIZE DISTRIBUTION - THURBER 0596.GPJ 9/24/09

Hwy 404 Extension
GRAIN SIZE DISTRIBUTION

FIGURE E8

SAND & SILT TILL

U.S.5. Siove size, meshesinch

Size of openings, inches

200 100 6050 40 30 18 108 4 3 3BT 4 4 34146
1w 1 1 1 : E = i i [ I
o -
80
70 /
z /
F 60
o
i #
i 50
’—
=z
3]
g /
ui
a
30 7
20
10
4]
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE IMEDIUM' COARSE FINE COARSE | oo o
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 08-33 1.75 282.27
b 08-33 4.62 279.40
A 08-33A 1.83 284.37
* 08-33A 3.35 282.85
® 08-34 2.51 278.82
] 08-34 4.80 276.53

................... THURBER




GRAIN SIZE DISTRIBUTION - THURBER 0596.GPJ 9/24/09

Hwy 404 Extension

FIGURE E9
GRAIN SIZE DISTRIBUTION
SAND & SILT TILL
U.S.5. Sieve size, meshesinch Size of openings, inches
200 1?0 6?50 40 30 18 108 4 3 WY 31‘4' 1" 1|‘I2' 3"1114'6:
100 » -
. & 2
Vg7
i
70 /
z 7
<
E &
o Y
]
Z ),
w 50 4]
= /
g / (9%
g 4 /
|
o
30 y
20
10 g
=
0%001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE lMEmUMl COARSE FINE COARSE | oo e
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
° 08-35 2.51 275.14
x 08-35 4.71 272.94
A 08-36 3.12 270.36
%* 08-36 6.14 267.34
® 08-37 2.51 267.62
L] 08-37 3.26 266.87
W.P.# .2109-05-00......... . l
Prepared By AN.................... THURBER
CheckedBy RPR................




GRAIN SIZE DISTRIBUTION - THURBER 0596.GPJ 9/24/08

Hwy 404 Extension
GRAIN SIZE DISTRIBUTION FIGURE E10

SAND & SILT TILL

U.S.S. Sleve size, meshesinch Size of openings, lnches
100 2?0 1?0 6?.‘.0 4[0 3(1 16 108 4 3 F—E‘i"‘ 1" n.rr 3'41‘14"6:
ﬁgii i
90 /:1/ g
80 1
Mz
10 Ry
=z
P4
E e
: !
i
4
T 50
-
zZ
S 4
i i
o
30
20
10 'G’—
0
0.0001 0.001 0.01 0.1 1 10 100
GRAIN SIZE, mm
SILT and CLAY FINE l MEDIUM l COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL Size
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 08-37 6.14 263.99
b ] 08-38 2.51 264.34
A 08-38 10.71 256.14
* 08-39 9.28 249.67
® 08-39 10.97 247.98
o] 08-40 10.69 250.62

WP# .2108-05:00........ . .

PreparedBy AN.................... THURBER
Checked By .RPR




GRAIN SIZE DISTRIBUTION - THURBER 0596.GPJ 9/24/08

Hwy 404 Extension

FIGURE E11
GRAIN SIZE DISTRIBUTION
SAND & SILT TILL
U.S.8, Sieve size, meshesinch Size of openings, inches
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GRAIN SIZE, mm
SILT and CLAY FINE ‘MEDIUM I COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SiZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 08-41 6.16 257.54
b ¢ 08-42 4,72 259.72
A 08-43 3.28 260.58
* 08-44 4.80 254.29
®© 08-44 7.85 251.24
L 08-44 10.73 248.36
W.P# .2109-05-00........ . l
PreparedBy AN..................... THURBER
CheckedBy RPR..................




GRAIN SIZE DISTRIBUTION - THURBER 0596.GPJ 9/24/08

Hwy 404 Extension

FIGURE E12
GRAIN SIZE DISTRIBUTION
SAND & SILT TILL
U.5.5. Sieva size, meshessinch Size of openings, inches
200 100 6050 40 30 16 108 4 3 3/ M1 1y 3“4 14° 6
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GRAIN SIZE, mm
SILT and CLAY FiNE | MEDIUM | coarse FINE COARSE | onn o
FINE GRAINED SAND GRAVEL SiZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 08-45 3.28 254 .99
b 4 08-45 7.85 250.42
A 08-45 15.47 242.80
* 08-45 19.87 238.40
® 08-46 4.88 251.82
o) 08-61 2.44 282.46

THURBER




GRAIN SIZE DISTRIBUTION - THURBER 0596.GPJ 9/24/09

Hwy 404 Extension
GRAIN SIZE DISTRIBUTION FIGURE E13

SAND & SILT TILL

Size of openings, inches
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GRAIN SIZE, mm
SILT and CLAY FINE ]MED:UM | COARSE FINE coarse | opn e
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 08-61 6.40 278.50
x QSR4-1 2.59 251.15
A QSR4-1 6.40 247.34
* QSR4-1 10.80 242.84
® QSR4-2 2.59 252.26
o3 QSR4-2 6.40 248.45

WP# .2109-05-00........ . l

PreparedBy AN..................... THURBER
Checked By .RPR




GRAIN SIZE DISTRIBUTION - THURBER 0898.GPJ 9/24/09

Hwy 404 Extension

FIGURE E14
GRAIN SIZE DISTRIBUTION
SAND & SILT TILL
U.S.S. Sieve size, meshesfinch Size of opanings, inches
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GRAIN SIZE, mm
SILT and CLAY FINE ]MsmuM] COARSE FINE COARSE | ol E
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® QSR4-2 9.45 245.40
X QSR4-3 4.88 25227
A QSR4-3 7.92 249.23
* QSR4-3 10.97 246.18
0] QSR4-4 3.35 252.08
Lo QSR4-4 7.92 247.51
WPH# .2109-05:-00......... . l

Prepared By AN.....................
Checked By .RPR

THURBER




GRAIN SIZE DISTRIBUTION - THURBER 0596.GPJ 8/24/09

Hwy 404 Extension
GRAIN SIZE DISTRIBUTION

FIGURE E15

SAND & SILT TILL

Size of openings, inches
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GRAIN SIZE, mm
SILT and CLAY FINE IMEDIUM] COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® QSR4-4 10.97 244 .46
x QSR4-5 3.35 252.08
A QSR4-5 4.88 250.55
* QSR4-5 9.45 245.98
W.P# .2109-05-00......... . .

PreparedBy AN....................
Checked By .RPR

THURBER




GRAIN SIZE DISTRIBUTION - THURBER 0596.GPJ 9/24/09

Hwy 404 Extension

GRAIN SIZE DISTRIBUTION

FIGURE E16

SILT TILL

U.S.S. Sieve size, meshes/nch
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Size of openings, nches
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GRAIN SIZE, mm
SILT and CLAY FINE I MEDIUM l COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SIZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 08-33A 6.40 279.80
X 08-33A 10.97 275.23
A 08-33A 14.02 272.18
* 08-47 24 52 232.86
O] 08-61 9.45 275.45
Lo 08-61 10.97 273.93
WP# .2108-05-00........
Prepared By AN.................... THURBER

Checked By .

RPR.............




GRAIN SIZE DISTRIBUTION - THURBER 0596.GPJ 9/24/09

Hwy 404 Extension
GRAIN SIZE DISTRIBUTION

FIGURE E17

GRAVELLY SAND

U.S.S. Sieve sizs, meshassinch
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Size of openings, inches
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GRAIN SIZE, mm
SILT and CLAY FINE IMEDIUM | COARSE FINE COARSE | oo
FINE GRAINED SAND GRAVEL SiZE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 08-45 9.27 249.00
x 08-45 10.79 247 .48

W.P# .2109-05-00........
Prepared By . AN

THURBER




GRAIN SIZE DISTRIBUTION - THURBER 0596.GPJ 9/24/09

Hwy 404 Extension

FIGURE E18
GRAIN SIZE DISTRIBUTION
SILTY SAND
U.S.S. Sieve size, meshesinch Size of openings, inches
200 100 86050 40 30 186 108 4 3 IBUr M 1 341478
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GRAIN SIZE, mm
SILT and CLAY FINE | MEDIUM l COARSE FINE COARSE COBBLE
FINE GRAINED SAND GRAVEL SizE
LEGEND
SYMBOL BOREHOLE DEPTH (m) ELEV. (m)
® 08-46 10.97 245,73

WP#

.2109:05-00.........
Prepared By .
Checked By .

AN
RPR.......ccoceo

THURBER




THURBALT 0596.GPJ 10/5/09

Hwy 404 Extension

ATTERBERG LIMITS TEST RESULTS

FIGURE E19

PLASTICITY INDEX

Date

Project

CLAYEY SILT & CLAYEY SILT TILL

60
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&
30 v
cL /
20 //
10 L] A /
cL ®
CL-ML xh ) MI-O! MH-OH
ML oL
0
0 10 20 30 40 50 60 70 80
LIQUID LIMIT
SYMBOL BH DEPTH(m)  ELEV. (m)
® 08-38A 2.51 25479
b 4 08-38A 4.80 252.50
A 08-38A 9.37 247 .93
* 08-38A 13.94 243.36
® 08-39 2.51 256.44
Lo 08-39 6.32 252.63
October 2009 B R propd .. AN,
.2109-05-00 . THURBER Chkd RPR




THURBALT 0596.GPJ 5/24/09

Hwy 404

Extension

ATTERBERG LIMITS TEST RESULTS

FIGURE E20

PLASTICITY INDEX

CLAYEY SILT & CLAYEY SILT TILL
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. ML oL
4] 10 20 30 40 60 70 80
LIQUID LIMIT
SYMBOL BH DEPTH (m) ELEV. (m)
® 08-40 3.28 258.03
x 08-40 6.40 254.91
A 08-41 2.51 261.19
* 08-46 17.07 239.63
O] 08-47 7.92 249.46
o 08-47 20.12 237.26
September 2009 Prepd ...... AN .
.2109-05-00. . THURBER Chkd RPR




THURBALT 0596.GPJ 10/5/09

Hwy 404 Extension

ATTERBERG LIMITS TEST RESULTS

FIGURE E21

PLASTICITY INDEX

SAND & SILT TILL (Clayey Zones)
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SYMBOL BH DEPTH (m) ELEV. (m)
[ 08-45 15.47 242.80
x QSR4-1 2.59 251.15
A QSR4-1 6.40 247 .34
* QSR4-2 2.59 252.26
O] QSR4-3 4.88 252.27
Lo QSR4-3 10.97 246.18
October 2009, . . l Prepid .. AN,
2109-05-00

THURBER




THURBALT 0596.GPJ 10/5/09

Hwy 404 Extension

ATTERBERG LIMITS TEST RESULTS

FIGURE E22

PLASTICITY INDEX

Date
Project

SAND & SILT TILL (Clayey Zones)
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0
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LIQUID LIMIT
SYMBOL BH DEPTH (m) ELEV. (m)
® QSR4-4 3.35 252.08
b 4 QSR4-4 7.92 247 51
A QSR4-4 10.97 244 .46
* QSR4-5 3.35 252.08
® QSR4-5 4.88 250.55
O QSR4-5 9.45 245,98
October 2009, . . Prepid .. AN,
.2109-05-00 . . THURBER Chkd RPR




GRAIN SIZE DISTRIBUTION TEST RESULTS

Surficial Clayey Silt

FIGURE 1

U.S.S. Sieve size, meshes/inch

Size of openings, inches
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GRAIN SIZE, mm
SILT AND CLAY SIZES FINE MEDIUM COARSE FINE COARSE COBBLE
FINE GRAINED SAND SIZE GRAVEL SIZE SIZE
LEGEND
SYMBOL BOREHOLE SAMPLE  ELEVATION {m)
301 5 254.3
302 3 257.2

Date 11/2/2004
Project 04-1111-018

Golder Associates

Prepared by LG

Checked by ‘ﬁ&
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GRAIN SIZE DISTRIBUTION TEST RESULTS
Clayey Silt Till / Sand and Silt Till

FIGURE 3

U.S.S. Sieve size, meshes/inch

Size of openings, inches
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GRAIN SIZE, mm
SILT ANO CLAY SIZES FINE MEDIUM COARSE FINE COARSE  {COBBLE
FINE GRAINED VSAND SIZE GRAVEL SizE SIZE
LEGEND
SYMBOL BOREHOLE SAMPLE  ELEVATION {m)
. 301 9 249.6
= 301A 2 242.0
. 302 9 251.1
@) 302 14 243.5
a 303 7 256.2

Date 11/2/2004
Project 04-1111-016

Golder Associates

Prepared by LG

Checked by med
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GRAIN SIZE DISTRIBUT!ON TEST RESULT
Interlayered Clayey Silt and Silt

FIGURE 5

U.S.S. Sieve size, meshesfinch

Size of openings, inches
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GRAIN SIZE, mm
SILY AND CLAY SIZES ;INE MEDIUM COARSE FINE Coarse  |COBBLE
FINE GRAINED SAND SIZE GRAVEL SIZE SIZE
LEGEND
SYMBOL BOREHOLE SAMPLE  ELEVATION {m)
. 301A 7 2345

Date 11/2/2004

Project 04-1111-018

Golder Associates

Prepared by LG

Checked by ‘ %




910- LLL-#0 "ON 103l0id

NIS pue IS Aeke|D paiedeliaiu]
1HVYHO ALIOILSYd

uonepodsues | jo Ajsiuiy @

9 'ON 9i4
% LINIT ainon
00t 06 08 0L 0S ov o€ 0z oL
0
o
10 N /7 7 W
v 10 W L 2
. ) \ W10
[} \
. 4 0l
HO HN \ .
v
* VA v1i0¢
. g v10€ oz
TO8WAS | 31dWVYS HE \
AN3931 o
19 5
wn
=
(@)
omu
4
jw)}
Y
\ 10 2
\ ov
HO
e - 05§
09

LR

}¢-S-44 6200




High Fills and Deep Cuts
Highway 404 Extension from Green Lane to Queensville Sideroad

Photograph — View of the site looking north of Queensville Sideroad

Photograph — View of the site looking northwest of Queensville Sideroad




High Fills and Deep Cuts
Highway 404 Extension from Green Lane to Queensville Sideroad

Photograph —Looking south of Queensville Sideroad

Photograph — Looking east along Queensville Sideroad
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~ v éq /[,? AND/OR MILLIMETRES GWP No 2109-05-00
¥ : i 3 UNLESS OTHERWISE SHOWN ™I iGHWAY 404 EXTENSION | SHEET
i i RS § 5 DEEP CUT ALONG QUEENSWILLE SIDEROAD
i i d STATIONS 9+550 TO 10+300
i HH Y_) g BOREHOLE LOCATIONS AND SOIL_STRATA
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SAND / SCALE 1:2500 >
SOME GRAVEL, TRACE SILT, TRACE CLAY
Looss to Compact HIGHWAY 404
08—61‘_ 08-—33_/&_3A 08-—3??_ 08——3?‘ 08—3%— 08—37*. 08-—323*_ 08-—-43?' 08-—4‘17?_ 08-45 08—-4(‘5*_ _?(-)8-—47 ~?08—-38A #)8-—39
200 290 4 | Borehole and Cone
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:Etﬁ ik =15 v . m T PH Pressure, Hydroulic
28244 AL P LR | T 282 g Water Level
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TIFOSETR0 N N S M §o HWY 404 EXTENSION PROPOSED GRADE, 90X | Rock Quality Designation (RQD)
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258 H; St RS V) ) L § e 258 10840 261.3 4 889 1345 | 309 9776
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Very Dense TRACE GRAVEL, TRACE SILT AR5 % v i {1 AT o TRACE SAND 10 SANDY, TRACE GRAVEL|-08=43 1 7932 | % 98 9812 .30 T/05
250 - A e i Il l- - Stit to Hord 250 [ 08-45 258.3 4 889 070.2 | 309 788.1
Qan bE1% L ok Pl sbal g b NP 0846 | 256.7 | 4 880 096.4 | 300 8218
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/ ' :g ,55’j>;'5/r ! | Compact to Very Dense NOTES-
242 64 ’ 242 i pra—
GRAVELLY SAND / 'l 23 WA LSILTY SAND 1) The boundaries between 203 strata have been established only
TRACE SILT, TRACE CLAY il =§(7;.,.?”-x FF TRACE GRAVEL, TRACE CLAY & Borchole locatins. Detes the boundaries ore
Dense Very Dense 35 b 36 ”« Very Loose 2)This drawing is for subsurfoce information only. Surfoce
g it i detalls and fectures ore for conceptual fustrotion.
34 W 234
i SILTY_SAND bt SILT TILL GEOCRES No. 31D-492
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